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La conpil ation durapport annuel viseafaciliter ladiffusiondesrésultatsdela
recherche dans |l e donmaine de la lutte antiparasitaire parm |es chercheurs,
| "industrie, I es universités, |es organi smes gouver nenentaux et tous ceux qui
s'intéressent ala mse au point, al'honologation et al'enploi de stratégies
antiparasitaires efficaces. L'utilisation de produits de lutte intégrée ou de
sol uti ons de rechange est percue par Le Comté d' experts sur lalutte intégrée

(CELI) come faisant parti intégrante d une stratégie judicieuse en lutte
anti parasitaire. Encas de doute au suj et du statut d' enregi strement d' un produit
donné, veuillez consulter la Direction de |'"industrie des produits végétaux,

Directiongénéral e del aproductionet del'inspectiondes alinments, Agriculture et
Agroalimentaire Canada, Otawa (Ontario) K1A 0C5.

Cett e année, nous avons donc recu 158 rapports. Les menbres du Comit é d' experts sur
lalutteintégréetiennent arenercier chal eureusenent | es chercheurs des mni steéeres
provi nci aux et fédéraux, des universités et du secteur privé sans oublier Ies
rédacteurs, qui ont fait larévisionscientifiquedechacun des rapports et en ont
assurélaqualité, et | e personnel duServicealadirectiondel'informtion sur
| arecherche scientifiquequi ont fourni | es services d' éditionet de conpilation
sur ordinateur.

Vos suggestions envue de | 'améliorationdecette publicationsont toujourstres
appr éci ées. Veuil | ez donc envoyer vos conment ai res par | a post e ou par t €l écopi eur
au président duComtéd expertssur lalutteintégrée, aux Services d' infornation
et de planification.
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I nstructions for using the Pest Managenment Research Report diskette

There are five WordPerfect 5.1 text files on this diskette. This file is

README. DOC. The fil e 941 NSECT. REP cont ai ns the biol ogi cal practices and

ent onol ogy sections of the "Pest Management Research Report for 1994" and its
title page and table of contents. 94Dl SEAS. REP cont ai ns the di seases, nemat ode
and residue sections. The file CHEMDEF. LIS contains the pest control products and
chem cal definitions. The indices for the Pest Managenment Research Report will be
found in INDEX. LIS. Al of the files can be read by any IBMor |IBM conpatible PC
usi ng WordPerfect software.

Due to the size of the Pest Managenent Research Report, we recommend that it be
copied to a hard disk drive (space permtting) and then be used in a word
processing or text retrieval package which can accept large files w thout any
pr obl ens.

The pitch and margin settings, 12 cpi (NLQ, 1.0" left margin and 1.0" right
margin, are stored as part of the document and should not be changed. Due to

t abl es enbedded within the text, expect hard carriage returns at the end of each
l'ine.

Pl ease note that numbers in the indices refer to report nunmbers and not page
nunbers.

To print individual research reports, or a conplete paper version of the report,
we advi se that you RETRI EVE the docunent into WordPerfect. WordPerfect will
automatically reformat the file for your printer's settings - the default
printer. If you are using a proportional spaced font, ensure that the WordPerfect
KERNI NG feature under format - printer settings, is switched off. (If left on
tables and indices will appear ragged.)

The 1994 Pest Managenent Research Report, along with the Pest Managenment Research
Reports for the years 1983 to 1993, are available as part of the Pest Managenent

Research Information System (PRI'S) on CD-ROM and on-1line fromthe Canadian Centre
for Occupational Health and Safety. PRIS is also available to Agriculture Canada

officers via AgriNet.

If you encounter any problenms with the diskette, or if you have any questions
concerning the availability of printed versions of this report, please contact
Rosal yn McNeil at (613) 995-7084 (ext. 7261).

Hugh G Philip
Chai r person, ECIPM
January, 1995



I nstructions pour |'utilisation de |la disquette du Rapport de recherche sur la
lutte dirigée

Cette disquette contient cing fichiers de texte WirdPerfect 5.1. Le fichier dans
| equel vous vous trouvez en ce nonent porte | e nom de README. DOC. Le fichier

941 NSECT. REP contient |les sections visant |es pratiques biol ol giques et

| " ent onpl ogi e du Rapport de recherche sur la lutte dirigée de 1994 ainsi que

| "avant -propos et la table des matieres. Le fichier 94Dl SEAS. REP engl obe | es
sections sur |les maladies, |les nématodes et |es résidus. Le fichier CHEMDEF. LIS,
quant a lui, contient la liste des produits anti-parasitaires et |les définitions
chim ques. C est dans le fichier INDEX. LIS qu'on retrouve |les indices pour le
Rapport de recherche sur la lutte dirigée. On peut accéder a ces fichiers a

| " ai de d'un ordinateur personnel 1BM ou d'un ordinateur personnel conpatible |IBM
et d' un logiciel WrdPerfect.

A cause de la taille du Rapport de recherche sur la lutte dirigée (760 kb
environ), nous conseillons de |l e recopier dans une unité de di sque dur (selon
| ' espace disponible) et ensuite de le récupérer a |'aide d un logiciel de
traitement de textes ou de récupération de textes qui soit capable de traiter
sans probl ene de gros fichiers.

Les paranetres pour |'interligne et | es narges (12 caracteres par pouce (NLQ,
mar ge de gauche 1,0", marge de droite 1,0") sont enregistrés comre faisant
partie du docunent et ne devraient pas étre nodifiés. A cause des tabl eaux

i nsérées dans le texte, vous trouverez des retours de chariot fixes a la fin de
chaque |igne.

Veui |l l ez noter que |l es numéros dans |es indices correspondent aux nungeros de
rapport et non pas aux nungéros de page.

Si vous désirez inprinmer des rapports de recherche partiels, ou |la version

conpl éte du rapport, nous vous suggérons de RECUPERER | e docunent dans

Wor dPerfect. WordPerfect va automati quenent reformater le fichier selon |les
valeurs inplicites de votre inprimante. Si vous utilisez une police de caractéres
a espacenent proportionnel, assurez-vous que |la fonction CRENAGE (kerning) dans
WordPerfect, qui figure sous format - paranetre d'inpression, est désactivée. (S
elle est activée les tableaux et les indices seront décal és.)

Le Rapport de recherche sur la lutte dirigée de 1994, tout come |es Rapports de
recherche sur la lutte dirigée des années 1983 a 1993, fait partie intégrante du
Systéne d'information sur la lutte dirigée (SILD) et est disponible sur disque
conpact-ROM || est possible de se procurer ce disque auprés du Centre canadien
d' hygi éne et de sécurité au travail. On peut aussi consulter |e Rapport en
communi quent directement (par ordinateur) avec |le Centre canadi en d' hygi éne et de
sécurité au travail. Les enployés d' Agriculture et Agroalinmentaire Canada peuvent
aussi accéder au SILD via Agri Net.

Si |l a disquette vous pose des probl émes, ou si vous avez des questions
relativenent a la disponibilité des inprimés de ce rapport, veuillez contacter
Rosal yn McNeil au (613) 995-7084, (poste 7261).

Hugh G Philip
Pr ési dent, CELI
Janvi er, 1995






SECTION A
PEST MANAGEMENT METHODS / METHODES DE LUTTE DI Rl GEE
Bl OLOGI CAL CONTROL / LUTTE Bl OLOG QUES

Section Editors / Réviseurs de section
Weeds / Mauvai ses herbes : R DeC erck-Fl oat e,
I nsects, Mtes, Nematodes / Insectes, acariens, némtodes : DR G llespie

#001 REPORT NUMBER / NUMERO DU RAPPORT

STUDY DATA BASE: 387-1211-8717

CROP: Corn, grain

PEST: European corn borer, Ostrinia nubilalis (Hibner)

NAME AND AGENCY

YU D S and BYERS J R

Agriculture and Agri-Food Canada, Lethbridge Research Centre
P O Box 3000 Main, Lethbridge, Alberta T1J 4B1

Tel: (403) 327-4561 Fax: (403) 382-3156

TI TLE: RELEASE METHOD FOR TRI CHOGRAMVA BRASSI CAE FOR CONTROL OF EUROPEAN CORN
BORER

MATERI ALS: Tri chogranma brassi cae

METHODS: Tri chogramma brassi cae Bezdenko, reared on Mediterranean flour noth
eggs, were supplied by Bio-Logicals, Ciba-Geigy Canada Ltd., Cuel ph, Ontario. The
wasp pupae, conditioned to enter diapause in early spring, were stored at 3°C
until 8 d before rel ease, when they were placed in 25°C to initiate post-di apause
devel opnent. The ready to ecl ose wasp pupae were placed in rel ease cards
consisting of a 20 x 20 Lumite mesh pocket to exclude predators and an
overhanging card to protect against sun and rain. The rel ease cards were attached
to corn plants with a twist tie (1993) or a cardboard collar (1994). Rel eases
were carried out in three full central-pivot irrigation circles (50 ha) of grain
corn. The European corn borer (ECB) popul ati on was nonitored by four sex-

pher omone traps placed along the western edge of the field. The first wasp

rel ease was approximately 2 weeks after the first male ECB noth was caught in the
pheromone traps. Four, 1 ha plots were staked out in each field and randomy
assigned to 1 of 4 treatnents: 1) 9 rel ease points per ha; 2) 16 rel ease points
per ha; 3) 25 release points per ha; and 4) no release (control). The tota

actual release rate in 1993 was 162,000 wasps per ha in 6 weekly rel eases
starting 13 July, which was | ower than planned because only 50% of the wasps
emerged. In 1994, the total actual release rate was 508, 000 wasps per ha in 4
weekly rel eases starting 7 July. During each release in 1994, 30 sentinel ECB egg
masses were placed near three release points in each field and retrieved after 1
week, to determine the effectiveness of the wasps. Al so at each rel ease, the

| ongevity of a sanple of wasps and their ability to parasitize ECB egg nasses
were determined in the |aboratory. At the end of August, 480 plants in each pl ot
wer e exam ned for ECB damage. Percent reductions in plants infested and number of
ECB | arvae were determ ned by conparing with the control plot. The percent

reducti ons were arcsin-transforned and subjected to anal ysis of variance.

RESULTS: In 1993, field nunmber three was excessively wet during nuch of the
season, causing stunted growth of the plants in parts of the field and a possible
reason for the variable results in the field (Table 1). Excluding this field from
the analysis, no significant difference was detected anong the three rel ease

Pest Managenent Research Report - Insects and Di seases / 1994
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poi nt densities with respect to reduction in infested plants nor in the reduction
in larval nunbers (Table 1). Sentinel egg nmasses in the field were parasitized at
rates of 86-100% with no significant drop in parasitismduring |ater rel ease
dates. In the |laboratory, longevity was not significantly different anong the
wasps fromthe different rel ease dates, but parasitismrate was |ower for wasps
fromthe [ater rel ease dates.

CONCLUSI ONS: Reduci ng the rel ease point density fromthe currently recomrended
rate of 50 release points per ha to nine release points per ha would reduce the
tinme to release wasps in the field by approxi mately 60% Although the parasitism
rates of the sentinel egg masses anong the 4 weekly rel eases were not
significantly different, the parasitismrates in another study declined after 4
weeks. This appeared to support the |aboratory results indicating a possibility
of reduced wasp efficacy if kept too long in cold storage before rel ease.

Table 1. Infestation rates in control plots, and percent reduction in plots where
Tri chogramma brassicae were rel eased fromdifferent nunbers of rel ease points per
ha. Data obtained by in situ inspection of 480 plants per plot.

CONTROL PLOTS RELEASE PLOTS
% Pl ant s No. of % Reduction in % Reduction in
| nf est ed Larvae i nfestation number of | arvae
9r p* 16rp 25rp 9rp 16rp 25rp

1993
Field 1 72 1207 75 64 62 87 81 76
Field 2 43 493 45 69 60 47 71 76
Field 3 34 485 87 30 27 93 47 46
1994
Field 4 55 616 69 75 89 77 83 94
Field 5 33 357 80 89 89 87 92 89
Field 6 28 305 66 67 70 71 86 78
* 9rp, 16rp and 25rp = 9, 16 and 25 rel ease points per ha.
#002

STUDY DATA BASE: 387-1431-8312

NAME AND AGENCY

H LL B D and HARRI S P

Agriculture and Agri-Food Canada, Lethbridge Research Centre
Box 3000 Main, Lethbridge, Alberta T1J 4B1

Tel: (403) 327-4561 Fax: (403) 382-3156

TITLE: A MODEL TO PREDI CT THE SUI TABI LI TY OF LEAFY SPURGE SI TES FOR Bl OCONTROL BY
THE BEETLE ' APHTHONA NI GRI SCUTI S

MATERI ALS: Apht hona nigriscutis Foudras, Black-dot spurge beetle
METHODS: The root-feedi ng beetle, Aphthona nigriscutis, introduced fromthe

Eur opean steppes, can reduce stands of leafy spurge froma cover of 100% to <5%
if it is released at the correct site. The beetle site requirenments are difficult

Pest Managenent Research Report - Insects and Di seases / 1994
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for the non-expert to recognize as they involve the interaction of several site,
vegetation and soil factors. Sonme of these factors are: the presence of other
grass species; slope, aspect, and relief of the spurge site; anopunt of bare
ground; ampount of shade; and height of the spurge flowering stenms. W used
comrerci ally avail abl e neural network software (BrainMaker Pro v3.0 from
California Scientific, Nevada City, CA; and AIMvl.1 from AbTech Cor p.
Charlottesville, VA) to nodel the data from 126 sites across Manitoba,

Saskat chewan and Al berta. Briefly, the neural network software |earns from
exanpl e data with known inputs (site factors) and known outputs (beetle nunmbers),
finds the subtle non-linear relationships in the data, and produces a best-fit,
solved network in the formof a |arge mathematical weight matrix. Inputs for
unknown sites can then be fed into the solved network and beetl e nunbers
predi ct ed.

RESULTS: Qur sol ved network predicted the nunber of surviving beetles in five
net - sweeps two years after release. Predictions ranged fromO to 105 beetl es per
five sweeps. As a reference, we used 0-2, 2-10 and >10 beetles per five sweeps as
an indi cator of poor, good and excellent sites, respectively. In practice, the
nmost critical predictions are for the | ow beetle nunbers near the boundary

bet ween poor and good sites. Qur testing indicated that for actual beetle nunbers
of 0-0.6 per five sweeps (a poor site), the programw |l predict 0-2.2 beetles,
85% of the tine.

CONCLUSI ONS: The program wi || be useful for predicting the best sites for rel ease
of the bl ack-dot spurge beetle on the Canadian prairies. A copy of the program
Spurge Biocontrol Site Selector for Aphthona nigriscutis (v 1.0), is available on
request fromthe authors.

Pest Managenent Research Report - Insects and Di seases / 1994
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SECTION B
PEST MANAGEMENT METHODS / METHODES DE LUTTE DI Rl GEE
MONI TORI NG METHODS / METHODES DE DEPI STAGE

Section Editor / Réviseur de section : T. Lysyk

#003 REPORT NUMBER / NUMERO DU RAPPORT

STUDY DATA BASE: 306-1262-9020

CROP: Bl ueberry, | owbush

PEST: Bl ueberry maggot adult, Rhagoletis mendax Curran (L.)

NAME AND AGENCY

GAUL SO SMTHR F and NEIL K A

Agriculture and Agri-Food Canada, Kentville Research Centre
Kentville, Nova Scotia B4N 1J5

Tel: (902) 679-5333 Fax: (902) 679-2311

TI TLE: EFFI CACY OF SLOW RELEASE BAI TED PHEROCON TRAPS COMPARED W TH CONVENTI ONAL
BAI TED PHEROCON TRAP

MATERI ALS: Pherocon traps baited with experinmental slow release fornulation bait
(SR), conventional baited Pherocon traps.

METHODS: The experimental site was 6 commercial | owbush blueberry fields (4-10 ha
each) in the Parrsboro area of Nova Scotia. Traps (9 sets) were paired by site

| ocation and placed 6 mapart at each location within each field. Adult R nendax
captures were nmonitored three tines a week from June 27 to August 22, 1994. The
Pherocon traps (but not the SR) were replaced after 3 weeks. A conparison of
curmul ati ve captures on each type of trap was conducted using regression analysis
with a logit nmodel. Mean counts per trap type were analyzed to determ ne the
relative efficacy of the traps.

RESULTS: Using the logit nodel 99.7% of the variance in cunul ative captures on
conventional baited Pherocon traps was explained by cunul ative captures on sl ow
rel ease baited Pherocon traps. The nmean nunber of captures on each type of trap
were simlar (Table 1.).

CONCLUSI ONS: The conventional baited Pherocon trap and the slow rel ease baited
Pherocon trap were equally effective in capturing adult R nendax in comrerci al
| owbush bl ueberry fields.

Table 1. Mean seasonal adult R nendax captures on nine sets of paired traps set
in commercial |owbush blueberry fields in Nova Scoti a.

Tr eat nent R. mendax adult captures
(Nunmber)
Conventi onal baited Pherocon trap 53.0
Sl ow rel ease baited Pherocon trap 53. 4
SEM 13.03
Pest Managenent Research Report - Insects and Di seases / 1994
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SECTION C
PEST MANAGEMENT METHODS / METHODES DE LUTTE DI Rl GEE
SEM OCHEM CALS / SEM OCHI M QUES
Section Editors / Réviseurs de section

| nsect Pheronpnes / Phéronpnes des insectes : G Judd
Nat ural Products / Produits naturelles : M |sman

#004 REPORT NUMBER / NUMERO DE RAPPORT
CROP: Apple, cv. Red delicious, Golden delicious, Spartan, MIlntosh

PEST: Fruittree leafroller, Archips argyrospila (Wl ker)
Codl i ng nmot h, Cydi a pononell a (Linnaeus)

NAME AND AGENCY

PH LI P H G and CARTER G

British Colunbia Mnistry of Agriculture, Fisheries and Food
200- 1690 Powi ck Road, Kel owna, British Col unbia V1X 7G5

Tel: (604) 861-7211 Fax: (604) 861-7490

TI TLE: EFFI CACY OF ATMOSPHERI C PERMEATI ON W TH SEX PHEROMONE FOR CODLI NG MOTH AND
FRUI TTREE LEAFROLLER CONTROL

MATERI ALS: HAMAKI - CON | eafrol | er sex pheronone di spensers,
(93:7 Z11-14: OAc and E11-14: OAc)
| SOVATE- C codl i ng moth sex pheronone di spensers,
(51.8:29.1:6.0 E, E-8, 10-Dodecadi en-1-0l: Dodecanol: Tetradecanol)
DI PEL WP (Bacillus thuringiensis)
FORAY 48B (Bacilluis thuringiensis)
GUTHI ON 50 WP (Azi nphos- et hyl )
BASUDI N 50 WP (Di azi non)

METHODS: The trial was conducted near Kelowna, British Colunbia in a 4.5 ha
orchard divided into 2 blocks, A and B. Block A (2 ha, conventional bl ock)

consi sted of 3-4 m high MIntosh apple trees (5.5 x 5.5 m spacing) interplanted
with younger Mclntosh within the rows. Block B (2.5 ha, pheronone bl ock) adjacent
to Bl ock A had plantings of 3-4 m high spur-type Red delicious with some Spartan
and Gol den delicious trees (4.3 x 2.7 mspacing). Block B also included a 1 ha

pl anti ng of young McIntosh (2.5-3.0 mhigh, 4.3 x 2.7 spacing) along one side.

In 1993 Block A was sprayed with 4.5 kg BASUDI N 50 WP/ ha at petal fall for
control of leafroller and twice with 1.4 kg GUTHI ON 50 WP/ ha for control of
codling nmoth. In the sane year, Block B was sprayed on May 10 (early bloom wth
2.25 kg DI PEL WP/ ha. Four days later, 160 bl ossom clusters were exam ned for the
presence of live leafroller larvae. On May 16 (late bl oom) Bl ock B was sprayed
with 4 L FORAY 48B plus 4.5 kg BASUDIN 50 WP/ ha for control of leafroller.
BASUDI N 50WP was included to control the mullein bug, Canpylonma verbasci Meyer.
Bl ock B was sprayed once with 1.4 kg GUTHI ON 50 WP/ ha for control of first-brood
codling noth | arvae. | SOMATE-C di spensers were applied, at pink stage, at a rate
of 1000 di spensers per ha; HAMAKI - CON di spensers were applied June 8-10 at a rate
of 1000 di spensers per ha. Due to a severe hail stormin June 1993, no danmge
data could be collected for 1993.

In 1994 Bl ock A was sprayed on May 5 (late bloom) with 4.0 L FORAY 48B/ ha for
control of leafroller |arvae. FORAY 48B was applied again on May 14 at 5.0 L/ ha
for control of green and brown fruitwornms. GUTHI ON 50 WP was applied once at 1.4

Pest Managenent Research Report - Insects and Di seases / 1994
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kg/ ha for control of first-brood codling moth. Block B was sprayed on May 4 (late
bl oom) with 3.7 L FORAY 48B plus 2.25 kg BASUDI N 50 WP/ ha. | SOMATE- C and HAMAKI -
CON pheronone di spensers were applied on May 3 and 4 at a rate of 1000 di spensers
per ha. At harvest, 100 apples fromeach of 10 bins in Block A (Septenber 9/94)
and 30 bins in Block B (October 2-3/94) were exanm ned for feeding danmage due to

| eafroller, and codling noth | arvae. Between February 28 and March 1, 1994, the
difference in the density of leafroller egg masses laid in 1992 (hatched) and
1993 (unhatched) in Blocks A and B was determni ned by recordi ng the nunber of egg
masses found on 20-30 linmbs (2.5 cmx 100 cm |l ong) pruned fromthe upper canopy
of randomy selected trees.

The effect of the 1994 treatnent programe on egg mass density will not be
determ ned until the spring of 1995. No assessnents of leafroller |arval
nmortality due to the spray treatnments were done in 1994. Al spray treatnents
were applied with an airblast orchard sprayer calibrated to deliver 1235 L/ha at
4.8 kmh except in 1994 when it was calibrated to deliver the same volune at 3.2
kmh to Block B to i nprove coverage. Leafroller sprays were applied when

approxi mately 90% of the eggs had hat ched.

RESULTS: The DI PEL/ FORAY and GUTHI ON treatnents were applied to reduce the
abundance of leafroller and codling noth | arvae, respectively, as part of the

mat i ng-di sruption strategy of atnospheric perneation with sex pheronone to
prevent mating. In 1993, Block B had to be sprayed a second tinme w th FORAY 48B
because of unsatisfactory control achieved by the first DI PEL WP spray (17% of

bl ossom cl usters still infested). The poor performance was attributed to poor
coverage due to excessive travel speed for the size and canopy density of the Red
delicious trees. The density of egg masses decreased 54% (8.4-3.9/sqg m and 84%
(26.9-4.4/sqg m in Block A (conventional) and Bl ock B (pheronone), respectively.
The greater decrease (30% in Block Bis attributed to mating disruption. In
1994, the percentage of fruit damaged by fruittree leafroller in Block B was 1.2
compared to 1.7 in Block A. For codling noth, 2.1%of the fruit was infested in
Bl ock B conpared to 0% in Block A Based on pre-harvest visual inspection, the
outer 2 rows of trees in the pheronone-treated Bl ock B had nore codling nmoth
damage (4.29% conpared to the interior trees (0.84%, and over 80% of the danmage
was caused by third brood | arvae which began to appear in |ate August. The | ack
of codling noth danmage in the conventional Block A could be a result of the fruit
bei ng harvested Septenmber 7-9 before noticeabl e damage could be inflicted by
third-brood | arvae.

CONCLUSI ONS: HAMAKI - CON pheronpone di spensers provi ded sonme reduction in fruittree
| eafroll er mati ng based on reduced density of egg masses (30% . | SOVATE-C

pher omone di spensers provided acceptable protection of fruit away from crop
mar gi ns but nust be supplenmented by cover sprays or sonme other control method in
the outer 3 rows where pheronone concentration is insufficient to prevent mating.
This practice will apply to all mating disruption programes unl ess al
surroundi ng bl ocks of host trees are adequately treated.

Pest Managenent Research Report - Insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et nml adi es des pl antes



15

SECTION D
| NSECTS OF FRU T CROPS / | NSECTES DES FRUI TS
Section Editors / Réviseurs de section

Tree Fruits / Arbres fruitiers : R Smth
Berry Crops / Petits fruit : S. Fitzpatrick

#005 REPORT NUMBER / NUMERO DE RAPPORT
STUDY DATA BASE: 353-1261-9007

CROP: Apple, cv. Mlntosh

PEST: Codling noth, Cydia pononella (L)

NAME AND AGENCY

SMTH R F, LOVBARD J, PATTERSON G and NEWON A

Agriculture and Agri-Food Canada, Kentville Research Centre
32 Main Street, Kentville, Nova Scotia B4N 1J5

Tel: (902) 679-5730 Fax: (902) 679-2311

TI TLE: EFFI CACY OF CONFI RM 240 F ( TEBUFENOZI DE) AGAI NST CODLI NG MOTH I N NOVA
SCOTI A ORCHARDS

MATERI ALS: CONFI RM 240 F, (Tebufenozi de)
DI PEL WP, (Bacillus thuringiensis kurstaki)
RI PCORD 400 EC, (Cypernethrin)
COVPANI ON, (spreader/sticker)

METHODS: The test site was a 1.5 ha bl ock of 35-year old apple, cv. MlIntosh, at
the Kentville Research Centre, Kentville, Nova Scotia. Using a sex pheronone
baited trap, at '"biofix' of first noth capture, a heat unit accunul ati on was
initiated. On June 28th, 250 degree-day heat units had accunul ated indicating ca
3% codl i ng noth egg hatch had occurred thus setting the tim ng of needed contro
measures. A Rittenhouse orchard m st sprayer delivering a 5x concentration of
pesticide at a tank pressure of 1380 kPa was used to treat blocks of 30 trees,
each with one rate of the follow ng pesticides: DIPEL WP 560 g (product) plus

RI PCORD 400 EC 5.2 nlL, CONFIRM 240 F at rates of 360, 300, 240 or 180 g a.i./ha.
A 0.1% (v/v) COVPANI ON spreader sticker was added to the CONFIRM treatments. An
additional 30 tree portion of the orchard was |eft unsprayed and served as a
check plot.

On Septenber 1st, fruit injury in all plots was assessed by random y exam ni ng
500 fruit in each plot. Percent damaged fruit was transfornmed to arcsin prior to
anal ysis of variance and separati on of the neans by Tukey's pairw se conparison

RESULTS: Pheronone trap captures, commencing June 1st, had a cumul ative count of
20 mal e not hs, and peaked within 10 d post-treatnent in the orchard; this
indicated timng of the treatnments was opti mum Danmage | evels ranged froma | ow
of 0.42%in the CONFIRM plots to a high of 26.9%in the untreated check plots.

CONCLUSI ONS: A single application of CONFIRM 240 F, regardless of rate, gave
fully satisfactory fruit protection fromcodling noth. The DI PEL/ RI PCORD t ank
m xture, although a |ess harsh pesticide to beneficial predators than
conventional insecticides, did not give acceptable protection of the apples
al l owi ng over 7% danmage. Both treatnments were better than the unsprayed check
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Table 1. Conparison of injury |levels of apples protected for codling noth danage
by one application of CONFIRM or DI PEL and RI PCORD m xture of insecticide.

Tr eat nent Rat e Percent fruit damaged
g a.i./ha Mean ( SEM *

Unsprayed check - 26. 89 (2.71)a

DI PEL WP + 560 g product

Rl PCORD 400 EC 5.2 m 7.39 (1.19)b
CONFI RM 360 1.77 (0.63)c
CONFI RM 300 0.63 (0.31)c
CONFI RM 240 0.42 (0.25)c
CONFI RM 180 1.45 (1.07)c
* Means within a colum sharing a common |letter are not significantly

different P = 0.05, according to Tukey's pairw se conparison.

#006
CROP: Apple, cv. Red delicious, Golden delicious, MIlntosh

PEST: Fruittree leafroller, Archips argyrospila (WKk.)
Green fruitworms, Lithophane georgi Grt., Othosia hibisci (Guen.)
Appl e grain aphid, Rhopal osi phumfitchii (Sand.)
Appl e aphid, Aphis pom Deg.

NAME AND AGENCY

PH LI P H G and CARTER G

British Colunbia Mnistry of Agriculture, Fisheries and Food
200- 1690 Powi ck Road, Kel owna, British Col unbia V1X 7G5

Tel: (604) 861-7211 Fax: (604) 861-7490

TI TLE: EFFI CACY OF AZADI RACHTI N AGAI NST VARI OUS ORCHARD PESTS

MATERI ALS: NEEM EC (Phero Tech Inc., 20 g Azadirachtin/L)
FORAY 48B (Bacillus thuringiesis kurstaki)
BASUDI N 50 WP (Di azi non)

METHODS: The trial was conducted near Kelowna, British Colunbia, in a 0.29 ha

bl ock of 3-4 m high apple trees (3.7 x 4.6 mspacing). The orchard bl ock was
divided into seven treatnments, replicated four times in a random zed conplete

bl ock design. Each replicate plot consisted of 4-8 trees x 2 rows. Treatnents
were applied, on April 27, 1994 (09:00-10:00 h) and on May 5, 1994 (14:00-18:00
h) under clear skies and tenperatures of 21-25°C, using an air-blast orchard
sprayer calibrated to deliver 593 L/ha at 3.4 kmh. Treatnments (and application
dates) were 30 ppm azadirachtin (May 5), 40 ppm azadirachtin (April 27, May 5),
40 ppm azadirachtin (May 5), 60 ppm azadirachtin (May 5), FORAY 48B at 3.4 L/ha
(April 27), FORAY 48B at 2.8 L/ha plus BASUDIN 50 WP at 2.25 kg/ha (May 5) and
wat er only (untreated check April 27, May 5). The trees were in early bl oom stage
on April 27, late bloom stage on May 5. No rainfall was recorded at the test site
within 48 h of any treatnment dates. From June 2 to August 19, the bl ock was
treated four tinmes with M DAN 50 WP and twice with GJTHION 50 WP to contro
codl i ng not h.

Pl ots sprayed on April 27 were sanpled for live leafroller |arvae and for aphid-
infested | eaves on May 5, 11, and 19 before any repeat application was made.
Plots sprayed on May 5 were sanpled May 11 and 19. Green fruitworm |l arvae were
only nunerous enough to sanple in all plots on May 5. Leafroller survival was
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determ ned by exam ning 10 nests per replicate for the presence or absence of
live larvae. Fruitwornms were sanpled by taking six |linb taps per replicate.
Aphi ds were sanpled by recording the nunber of 10 expanded | eaves infested on
each of 10 term nals per replicate. Assessnment of leafroller and fruitworm

f eedi ng danage was done Septenber 15 by exam ning 100 apples per replicate (50:50
upper: |l ower canopy) still on the trees. Because each plot consisted of only

2 rows of trees, all sanpling for insects and danage was done on the inside
portion of the mddle two or four trees. All data were anal yzed usi ng ANOVA and
means conpared using LSD test (P = <0.05)

RESULTS: There were few significant differences observed anong the treatnents
with respect to their efficacy against leafroller and fruitworm | arvae and aphids
(Table 1). The proportion of leafroller nests containing larvae in the FORAY 48B
treatnment (52.5% was significantly less than that of the check (82.5% only. The
average nunber of aphid-infested | eaves per termnal on May 11 for the repeated
40 ppm azadirachtin treatnment (6.0) was significantly greater than the 60 ppm
azadirachtin treatnent (1.5) and check (1.5) only. There was no significant
difference anong the treatnents for average nunber of green fruitworm per beat on
May 5 (range 0.25-1.25) or average percent fruit damged (range 0.5-2.75%. FORAY
48B (3.5% and FORAY 48B plus BASUDIN 50 WP (3.75% treatnents resulted in
significantly less |leafroller damage than only the 30 ppm azadirachtin treatnent
(11.5%.

CONCLUSI ONS: Nei t her FORAY 48B al one or in conbination with BASUDIN 50 WP nor
azadi rachtin provided satisfactory protection of apple fruit fromfruittree

| eafroller and green fruitworm | arvae at the rates tested and under the
conditions of this trial. The FORAY 48B plus BASUDIN 50 WP and the azadirachtin
treatnents were not effective in significantly reduci ng aphid abundance.
Prelimnary field tests in 1993 reveal ed both FORAY 48B and 30 and 60 ppm
azadirachtin were effective in controlling fruittree leafroller and in reducing
fruit damage when applied by a high-pressure hand-gun sprayer.

Tabl e 1.
Ave. No. Aphid-Infested
% Damage % Live Leafroller Leaves/ 10 Leaves/ Term na
Tr eat ment LR GFW May 5 11 19 May 5 11 19
30 ppm aza 11.50b 1.50 80.0 85.0 2. 75ab 2.25
40 ppm aza 6. 25ab 0.75 72.5 77.5 4. 50ab 4.25
40 ppm aza(x2) 6.75ab 1.25 70. 0ab 75.0 70.0 2.50 6. 00b 3.25
60 ppm aza 7.00ab 3.00 75.0 82.5 1. 50ab 1.00
FORAY 48B 3.50b 1.75 52.5b 65.0 65.0 3.00 5. 50ab 1.25
FORAY 48B +
BASUDI N 50 WP 3. 75b 1.75 57.5 67.5 2.00ab 3.00
Check 8. 50ab 2.75 82. 5a 75.0 65.0 1.25 1.50a 2.50
LSD (P = 0.05) * ns * ns ns ns * ns
* Mean val ues followed by the same letter in sane colum are not
significantly different (LSD, P = 0.05).
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#007

STUDY DATA BASE: 348-1261-4801

CROP: Apple, cv. Mlntosh and Delicious

PEST: European red mite, Panonychus ulm (Koch)

NAMVE AND AGENCY

COOK J M AND WARNER J

Agriculture and Agri-Food Canada, Canadi an Cl onal Genebank
P O Box 340

Trenton, Ontario K8V 5R5

Tel: (613) 392-3527 Fax: (613) 392-0359

TI TLE: EFFECTI VENESS OF A SUMMVER O L APPLI CATI ON FOR THE CONTROL OF EUROPEAN RED
M TE

MATERI ALS: SMOTHER- Ol L, Petrol eumoil 80%

METHODS: Mte control was evaluated using single tree plots of nine-year old
Del i ci ous and Mclntosh trees on M 26 rootstock. For each cultivar, plots were
replicated 10 times using a conpletely randon zed design. The trees were sprayed
to runoff (5.5 L/plot) using a hydraulic hand-gun attached to a Rittenhouse
sprayer operating at 2700 kPa. SMOTHER-O L was sprayed on July 19 at 2 L of
product per 100 L of water.

Pre-spray counts on July 13 were estimted by counting the nunber of mtes on 25
m d- shoot | eaves, per cultivar, taken fromthroughout the experinental area.
There was an average of 16.1 eggs and 5.9 actives (nynphs + adults) per |eaf on
Mcl nt osh; 18.6 eggs and 4.6 actives per |eaf on Delicious. On July 26, 7 day
post-treatnment, 20 m d-shoot |eaves per tree were exanmined for mtes. Fifteen
days (August 3) and 21 days (August 9) post-treatnment, 10 m d-shoot | eaves per
tree were examned for active mtes. Al |eaves were checked under a binocul ar

m croscope. The plots were exam ned for signs of phytoxicity 1, 2 and 4 weeks
post - appl i cati on.

RESULTS: The results are summarized in the table. The results collected from one
oil-treated Delicious plot were inconsistent with the rest of the trial. The data
for this plot were, hence, analyzed as m ssing values. A T-test was perforned on
t he dat a.

CONCLUSI ONS: The SMOTHER-O L treatnment reduced the nunber of active mites as
conpared to the unsprayed check on both MIntosh and Delicious trees. The

popul ation | evels were maintained well below threshold 3 weeks post-treatnment in
the oil-treated plots of both cultivars. No phytotoxicity fromthe SMOTHER-O L
application was noticed on the |l eaves or fruit of either the MlIntosh or
Delicious trees.

An anomal ous hi gh nunmber of mites initially may account for the apparent |ack of
mte control on the inconsistent oil-treated Delicious plot.
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Mean number of mtes per |eaf

7 Days 15 Days 21 Days
Tr eat nent eggs actives* actives actives
Mcl nt osh
Check 30.10 (19.2)** 30.20 (21.0) 28.00 (20.4) 18.10 ( 9.1)
SMOTHER- O L 12.00 (16.3) 0.60 ( 0.3) 3.40 ( 2.4) 6.70 ( 4.7)
Prob. > F value 0.63 <0.01 <0. 01 0. 06
Del i ci ous
Check 58.80 (44.1) 34.70 (32.4) 50.00 (25.5) 17.40 (13.9)
SMOTHER- O L 34.10 (22.9) 1.70 ( 1.2) 2.60 ( 1.0) 5.00 ( 1.5)
Prob. > F value 0.08 <0.01 <0.01 <0. 01
* Actives = nynphs + adults.
** St andard deviation is shown in brackets as determ ned using a T-test.
#008

STUDY DATA BASE: 306- 1461- 9007
CROP: Apple, cv. Mlntosh

PEST: European red mte (ERM, Panonychus ulm (Koch)
Appl e rust mte (ARM, Aculus schlechtendali (Nalepa)

PREDATORS: Typhl odronus pyri Scheuten (TP), Zetzellia mali Ew ng (ZM

NAME AND AGENCY

HARDMAN J M

Agriculture and Agri-Food Canada, Kentville Research Centre
32 Main Street, Kentville, Nova Scotia B4N 1J5

Tel: (902) 679-5729 Fax: (902) 679-2311

TI TLE: EFFECTS OF PREDATOR M TES AND PETROLEUM O L APPLI ED AT TI GHT CLUSTER ON
EUROPEAN RED M TE ON APPLE

MATERI ALS: PETRO- CANADA SUPERI OR 70 SPRAY AL, 2.17 L/100 L
SUPERIOR O L (70 SEC), 2.17 L/100 L

METHODS: Four single-tree plots of sem -dwarf mature Ml ntosh trees were sprayed
to runoff at tight cluster (12 May 1994) using a truck-nmounted | ance sprayer at a
pressure of 2800 kPa and a volune of 15 L/tree. Petroleumoils were diluted at a
rate conparable to 3000 L/ha. On 11 May four 5.0 cm subterm nal tw gs were taken
fromeach tree, placed under a binocular mcroscope, and pre-counts of ERM wi nter
eggs were recorded. Sanples of 25 | eaves per tree were taken on the dates
presented in the table and passed through a nmite-brushing machine. Counts of T.
pyri were based on nunbers on half of the glass collecting plate (i.e. equival ent
to 12.5 |l eaves). Plate counts of T. pyri notile stages and eggs were nultiplied
by scaling factors of 2.58 and 2.89, respectively, because data indicate that

pl ate counts represent an average of 39%of the notile T. pyri and 35% of the T.
pyri eggs actually found on | eaves. Counts per leaf for other mtes were based on
numbers on one-si xteenth of the plate.
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RESULTS: On both sanmpling dates in |late June, counts of P. ulm were higher on
the SUPERIOR O L trees than on the others (Table 1), probably because these trees
had the highest initial populations of P. ulm w nter eggs and possibly because
of toxicity to T. pyri. (Mean pre-counts of wi nter eggs were 276 on contro

trees, 203 on PETRO CANADA trees and 388 on SUPERIOR O L trees). Counts of active
stages of P. ulm (larvae, nynphs and adults) were above the danage threshold of
5 per leaf from 29 June to 28 July on the trees treated with SUPERIOR O L. On the
control trees counts were above threshold on the 19th and 28th of July. Wth
PETRO- CANADA O L the count was only above threshold once (19 July). In al
treatnents, counts of P. ulm actives declined steadily to zero in the nonth of
August, undoubtedly because of predation by T. pyri and Z. mali. T. pyri were
first detected in late June, Z. mali in late July. Both predators were found in
all trees. Counts of A. schlechtendali were also present in |ow nunmbers in al
trees. These rust nmtes were also strongly suppressed by both predators.

CONCLUSIONS: In this trial both PETRO-CANADA O L and the predator mites gave

effective control of P. ulm. SUPERIOR OL was |less effective in keeping P. ulm
bel ow i njurious levels partly because red nmite nunmbers were initially higher on
those trees and al so because of possible interference with control by predators.
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Table 1. Mean nunber of nmites per |leaf on MiIntosh trees. For each date neans in
the same row foll owed by the sane letter are not significantly different
according to the Waller-Duncan k ratio t test after square root transformation of
t he dat a.

22 June 29 June
Cont rol PETRO- CANADA SUPERI OR Control PETRO CANADA  SUPERI OR
Mt es* aL aL 70 aL aL 70
ERVE 0. 80b 0. 40Db 23. 60a 1.40b 0. 40Db 10. 00a
ERVA 0. 00b 0. 00b 4. 20a 0. 00b 1.00b 17. 80a
ARM 0. 40a 0. 60a 0. 00a 0. 20a 0. 00a 0. 00a
TP 0. 00a 0. 00a 0. 00a 0. 00a 0. 05a 0. 05a
ZM 0. 00a 0. 00a 0. 00a 0. 00a 0. 00a 0. 00a
12 July 19 July
Cont rol PETRO- CANADA SUPERI OR Control PETRO CANADA  SUPERI OR
aL aL 70 aL aL 70
ERVE 22. 40a 27.80a 71. 20a 24.60b 70. 60a 20. 60b
ERVA 2. 60a 3. 80a 14. 20a 8. 40Db 37. 80a 5. 80b
ARM 1. 20a 3. 00a 5. 80a 19. 00a 23. 40a 25. 80a
TP 0. 10a 0. 05a 0. 05a 0. 16ab 0. 00b 0. 26a
ZM 0. 00a 0. 00a 1.40a 0. 00a 0. 00a 0. 00a
28 July 3 August
Cont rol PETRO- CANADA SUPERI OR Control PETRO- CANADA SUPERI OR
aL aL 70 aL aL 70
ERVE 20. 40a 3. 00c 7.80Db 26. 40a 8. 40Db 4.40b
ERVA 11. 60a 3. 80Db 13. 00a 3. 20a 2.00a 1. 80a
ARM 9. 80a 1. 80b 2.40Db 3. 40a 7. 40a 8. 40a
TP 0. 21b 1. 24a 0. 31a 0. 93a 0. 93a 0. 78a
ZM 0. 40a 0. 00a 0. 40a 1. 40a 0. 60a 1. 40a
8 August 15 August
Control PETRO- CANADA SUPERI OR Control PETRO- CANADA SUPERI OR
aL aL 70 aL aL 70
ERVE 7. 80a 5. 60a 10. 40a 0. 40a 1. 80a 0. 40a
ERVA 2. 00a 2. 60a 1. 80a 0. 20a 0. 80a 0. 20a
ARM 14. 40a 11. 80a 8. 60a 2.80Db 8. 40a 5. 00ab
TP 1. 44a 1. 80a 0.67a 1.19a 0. 57ab 0. 05b
ZM 2.40a 3. 00a 1. 20a 0. 40a 0. 80a 1. 80a
24 August 31 August
Cont rol PETRO- CANADA SUPERI OR Control PETRO- CANADA SUPERI OR
aL aL 70 aL aL 70
ERVE 0. 20a 0. 80a 0. 40a 1. 00a 0. 60a 0. 20a
ERVA 0. 00a 0. 40a 0. 00a 0. 00a 0. 00a 0. 00a
ARM 4. 00a 3. 40a 5. 60a 2. 60a 0. 40Db 0. 20b
TP 1.49a 0. 52b 0.52b 1.03a 0. 78a 0. 31a
ZM 2. 00a 1. 40a 1. 40a 0. 60a 0. 80a 2. 00a
* ERME, ERMA- P. ulm eggs and actives per leaf; ARM TP, ZM active stages
per | eaf of A. schlechtendali, T. pyri and Z. mali respectively.
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#009

| CAR: 91000658

CROP: Apple, cv. Mlntosh

PEST: European red mite, Panonychus ulm (Koch)

NAMVE AND AGENCY

THOMSON G R, GARBACZ S and DEMONTI GNY S

Recherche TRI FOLI UM I nc.

367 de | a Montagne, St.Paul d' Abbotsford, Quebec JOE 1A0
Tel: (514) 379-9896 Fax: (514) 379-9471

TI TLE: EVALUATI ON OF BAS-300 11 | FOR THE CONTROL OF EURCPEAN RED M TE IN
APPLES, 1994

MATERI ALS: BAS-300 11 |-75 WP
KELTHANE 35 WP (Di cofol)
OM TE 30 WP (Propargite)

METHODS: Trial was established in a 24-year old block of MlIntosh trees on M\ 106
root stock, spaced 1.83 mx 4.45 m using a R C.B. design with five-tree plots and
four replicates. Applications were made with a di aphragm punp-hand- gun system
operating at 1655 kPa, and were nmade on a spray to runoff basis. A full dilute
rate of 3000 L/ha was assunmed and treatnment m xes were diluted on this basis.

TREATMENT SCHEDULE: Treatnments were to be first applied when the plots reached a
popul ation threshold of 7-10 active mtes per leaf. Some or all treatnments woul d
receive further applications, if population levels dictated that this was
necessary. Repeat applications of BAS-300 11 I, nade in plots with el evated

| evel s of ERM woul d give supplenmentary information on the "knock-down"
capabilities of this adulticide product.

PRE- TREATMENT M TE COUNT | NFORMATI ON: The pl ot area was nonitored on a weekly
basis, prior to the initiation of treatnents, to determ ne the average number of
active nmtes present per leaf. The first adults were found on June 10, but

devel opnent was slow, with only 0.9 active forns per |leaf present on July 1. On
July 6, after a significant egg hatch, the population junped to 19 active forns
per leaf (17 nynphs, 2 adults), indicating treatments shoul d begin.

APPLI CATI ONS: First applications were made on July 7 (16:00, tenp. 28°C,

R H 77%9. On August 3 (05:30, tenmp. 17°C, R H 99%, with the populations in the
two commercial standard rapidly getting out of control, a second application was
made in each of these treatnments; OM TE was applied over the treatnment that had
recei ved KELTHANE at the first application, and KELTHANE was applied over the
treatnent that had received OM TE. BAS-300 11 I, at the lower rate, was applied
over these sane treatnents on Septenber 1 (08:30, tenmp. 10°C, R H 85%, with the
popul ati ons well above the threshold |evel.

ASSESSMENTS: At each sanpling, 10 | eaves of uniform age and size were coll ected.
Counts of the adults and nynphs present on each | eaf were made using a binocul ar
m croscope (10-20X). The data shown are the nunbers of each form present for the
entire 10 | eaf sanple.

RESULTS: As presented in the table.

DI SCUSSI ON: BAS-300 11 | provided excell ent season-1ong suppression of the heavy
ERM pressure present within the trial with a single application. There was sone
i ndi cation the higher rate provided nore conplete residual control (particularly
by 3 weeks after treatnment (WAT)), but at no tinme did the two treatnents of BAS-
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300 11 I differ significantly from one another. Both comrerci al standards, even
after 2nd spray, had difficulty in controlling the high population. By three WAT
the counts indicated retreatnment was necessary and bronzing was becom ng evident.
Despite the fact that sonme of the count data from August did not show statistica
di fferences between the standards and the BAS-300 11 | treatnments, there were
clear visual differences. The plots of the BAS-300 11 | treatnments remai ned dark
green throughout the year, while the standards, and the control, were heavily
bronzed (>75% . The application of BAS-300 11 | nmade on treatnments 4 and 5 at the
end of the season, essentially elimnated the heavy infestations present at the
time of its application. By |late August, the populations in the untreated contro
plots had fallen off and were highly variable. This was |ikely due to the near
total bronzing of the foliage in these plots, and the relative attractiveness of
adj acent plots. The untreated control was not included in the analysis of

Sept ember 8.

Table 1. European red mte: adults and nynphs per 10 |eaf sanple* : 1, 2 and 3
weeks after treatnent of 1st applications.

Tr eat ment Rat e ERM July 14 ERM July 21 ERM July 28
o - T T B i I

100 L Adul ts Ny mphs Adul ts Ny mphs Adul ts Ny mphs
1. Control - 105. Oa 123. 0a 105. 7a 350. 8a 343. 1a 760. 3a
2. BAS-300 11 | 7.2 0.9c 5.2b 1.7c 2.9b 5.7c 3. 4c
3.BAS-300 11 I 15.0 3. 6bc 2.9b 0. 4c 1.1b 1.9c 0.7c
4. KELTHANE; 60. 0; 38. 7ab 45. 6ab 45. 1ab 61.9b 83. 4b 146. 8b
5. OM TE; 72.0; 15. 9bc 19. 3b 22. 4bc 28. 6b 53. 6b 81.3b
* In each colum, neans followed by sane letter are not significantly

different (P = <0.05, Duncan's Miltiple Range Test), data square root
transfornmed before Duncan's Miltiple Range Test (detransformed data shown).

Table 2. European red mte: adults and nynphs per 10 |leaf sanple* : 5 6 and 7
weeks after treatnent of 1st applications on treatnents 2 and 3; 1, 2 and 3 weeks
after treatnment of 2nd applications on treatnents 4 and 5.

Tr eat ment Rat e ERM Aug. 10 ERM Aug. 17 ERM Aug. 23
(o - T T B e T
100 L Adul ts Ny mphs Adul ts Ny nmphs Adul ts Ny nmphs
1. Control - 293. 5a 595. 5a 211.9a 396. la 292. 0a 320. 0a
2. BAS-300 11 | 7.2 23. Obc 18. 3c 1.7c 38. 8b 50. 1bc 46. 6ab
3.BAS-300 11 I 15.0 7.6¢C 4. 3c 0. 4c 15. 9b 10. 7c 14.7b
4. KELTHANE: 60. 0; 45. 8b 28.9bc 45. lab 65. 6b 92. 3abc 168. 4ab
OM TE; 72.0;
5. OM TE; 72.0; 70. 6b 73.3b 22. 4bc 83.1b 164. 2ab 59. lab
KEL THANE; 60. 0;
* In each colum, neans followed by sane letter are not significantly

different (P = <0.05, Duncan's Miltiple Range Test), data square root
transformed before Duncan's Miltiple Range Test detransformed data shown).
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Table 3. European red mte: adults and nynphs per 10 |eaf sanple* : effect of the
Sept ember 1st knock-down treatnment of BAS-300 11 | in treatnments 4 and 5, and 8
weeks after treatment results in treatnents 2 and 3.

Tr eat nent Rat e ERM Aug. 31 ERM Sept. 8 % Reducti on of
g a.i./ - ame e e Total ERM Life
100 L Adul ts Ny mphs Adul ts Ny nmphs Forms from
Aug. 31-Sept.8
1. Control - 113. 8a 86. 8a - - -
2. BAS-300 11 1 7.2 45. 2a 19. 9a 35. 5a 33. 5a 0.0
3. BAS-300 11 1| 15.0 32.7a 6. 5a 23. 9ab 9. 6ab 14.5
4. KELTHANE; 60. 0; 109. 5a 41. 2a 0.9b 0. 2b 99.3
OM TE; 72.0;
BAS-300 11 [** 7.2
5. OM TE; 72.0; 139. 2a 42. 4a 0. 0b 0. 5b 99.7
KEL THANE; 60. 0;
BAS-300 11 [** 7.2
* In each colum, neans followed by sane letter are not significantly

different (P = <0.05, Duncan's Miltiple Range Test), data square root
transfornmed before Duncan's Miltiple Range Test (detransformed data shown).

** Knockdown treatments applied Septenber 1, August 31 Count is Pre-Treatnent
Popul ati on, Septenber 8 Count is 1 WAT Popul ati on.

#010
| CAR: 91000658
CROP: Apple, cv. Mlntosh

PEST: Spotted tentiform |l eafm ner, Phyllonorycter blancardella (F.)
European red mte (ERM, Panonychus ulm (Koch)
San Jose scale (SJS), Aspidiotus perniciosus

NAMVE AND AGENCY

THOMSON G R, GARBAC Z S and DEMONTI GNY S

Recherche TRI FOLI UM I nc.

367 de | a Mbntagne, St. Paul d' Abbotsford, Quebec JOE 1A0
Tel: (514) 379-9896 Fax: (514) 379-9471

TI TLE: EVALUATI ON OF ADM RE (NTN-33893) FOR CONTROL OF EARLY SEASON | NSECT PESTS
I N APPLES, 1994

MATERI ALS: ADM RE 240 g/L F (NTN-33893)
DECI S 25 g/L EC (Del tamethrin)
GUTHI ON 50 WP (Azi nphos- et hyl )

METHODS: Trial was established in a 24-year old block of MlIntosh trees on M\ 106
root stock, spaced 1.83 mx 4.45 m using a R C.B. design with five-tree plots and
four replicates. Applications were made with a di aphragm punp-hand- gun system
operating at 1655 kPa, and were made on a spray to runoff basis. A full dilute
rate of 3000 L/ha was assunmed and treatnment m xes were diluted on this basis.

TREATMENT DATES: On May 22, with the trees at the full pink stage, the 1st
applications were nade on treatnments 2, 3 and 5. DECI S was the product applied in
treatnent 5. On June 3, with the trees at cal yx, applications were made on
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treatnents 3, 4 and 5. GUTHI ON was applied in treatment 5. On June 15, 1st Cover
applications were nade on treatnments 3-5. GUTHI ON was applied in treatnent 5.

ASSESSMENTS: Al |l | eaves on 120 spurs per plot were exam ned for the mnes of the
1st generation Tentiform Leafm ner; 200 fruit per plot were exam ned for insect
injury at harvest.

MAI NTENANCE SPRAYS: The entire area received an application of Superior Ol at
the pink stage of tree devel opnent. Routine sprays of NOVA/ DI THANE were used
until md June as the fungicide programme, after which tinme only Pol yram cover
sprays were used.

RESULTS: As presented in the table.

DI SCUSSI ON: All treatnments provided excellent control of the Spotted Tentiform
Leafmner's first generation. All treatnents with a calyx application in their
schedul e had San Jose Scale injury levels that were significantly | ower than
those in the untreated control. In respect to European Red Mte, no treatnents
differed significantly fromthe control; the treatnment where GUTH ON was i nvol ved
had t he hi ghest population of this pest, and it differed significantly fromthe
treat nent where ADM RE was applied three tines.

Tr eat ment Rat e TLM M NES ERM MOTI LES SJS | NDURY
g a.i./ha /120 SPURS | LEAF % OF FRU T
13/ 07 08/ 08 12/ 09

1. Control - 54. Oa* 1. 20ab* 7.52a*

2. ADM RE; 90 1.3b 0. 95ab 4. 88ab

3. ADM RE; 90 1.5b 0. 75b 0. 74b
ADM RE; 90
ADM RE; 90

4. ADM RE; 90 3.3b 1.58ab 1. 00b
ADM RE; 90

5. DEC S; 12.5 2.8b 2.55a 1.12b
GUTHI ON; 1125
GUTHI ON; 1125

* Means in sanme colum, followed by sane letter are not significantly

different (P = <0.05, Duncan's Miltiple Range Test).
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#011
CROP: Apple, cv. Paul ared

PEST: Spotted tentiformleafmner (STLM, Phyllonorycter blancardella (Fab)
Fol i age inhabiting mtes

NAVE AND AGENCY

VI LLANUEVA R T and HARMSEN R

Bi ol ogy Departnent, Queen's University

Ki ngston, Ontario K7L 3N6

Tel: (613) 545-6136 Fax: (613) 545-6617

WARNER J and COOK J M

Agriculture and Agri-Food Canada, Smithfield Research Farm
P O Box 340, Trenton, Ontario K8V 5R5

Tel : (613) 392-3527 Fax: (613) 392-0359

TI TLE: | NTEGRATED PEST MANAGEMENT OF THE TENTI FORM LEAFM NER AND PHYTOPHAGOUS
M TES USI NG CYMBUSH AND PREDATOR RELEASE

MATERI ALS: CYMBUSH 12.5 WP ( Cypernet hrin)
Phyt oseiids, (Amblyseius fallacis, mass reared)

METHODS: This study ainms at establishing a | ow dose pyrethroid application and
field nonitoring dependent control strategy for |eafm ner w thout destabilizing
the mite conplex in an apple orchard. The orchard used was a bl ock of 120 trees
(approximately 3 m high) consisting of 6 rows of 15-24 trees spaced 10 m between
rows and 3 m between trees. The orchard was divided into 12 half row plots of 8-
12 trees each. Two plots were sprayed on May 20th, 1994 with CYMBUSH 12.5 WP (800
g/ha, i.e. full recommended dose). Two plots were not treated and served as
controls. Four plots received CYMBUSH 12.5 WP at 25% recomrended dose (200 g/ ha)
and four others at 40% recomended dose (320 g/ha) on July 13th 1994. Half of the
plots that received 25% or 40% recommended dose were al so provided with the

rel ease of approximtely 2000 speci nens of a pyrethroid resistant strain of the
predatory mte Anmblyseius fallacis per plot on July 27th 1994 which were provided
by Applied Bionom cs of Sydney, British Col unbia.

The entire orchard received a spray programe of five applications of MANZATE

and one each of GUTHI ON, FRU TONE, | M DAN and Epson salt. CYMBUSH was applied
with a hand-gun Rittenhouse sprayer operating at 2700 kPa, all other sprays were
applied using a FMC Econom st orchard sprayer operating at 2700 kPa. Leaves were
sanpl ed bi weekly throughout the season (10 | eaves per tree), and all mtes,

| eaf M ner and | eaf m ner parasitoids were counted using a dissecting mcroscope in
the | aboratory.

RESULTS: The objective of this experinment was to accept an early season buil d-up
of leafm ner during its first generation, and use a | ow dose application of
CYMBUSH agai nst the early second generation to mnimze the effect of the
pesticide on parasitoids and predatory mtes. Any reduction of natural predatory
mtes would be replaced by the release of industrially reared pyrethroid
resistant predatory nmtes.

The pyrethroid applications were made to coincide with maxi mal ecl osure of the
| eaf m ner eggs. This protocol was designed to keep | eaf damage to an acceptabl e
level while minimzing the interference in the nmte conpl ex.

Tentative results indicate a considerable |evel of success (see Table 1). The
STLM was controlled effectively in all blocks which received CYMBUSH in July,
whereas the control plots and those sprayed against the first generation in My
resulted in |eafmner infestations in the second generations. The natura
predatory mtes were however severely affected by both the May and July
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applications of pyrethroid, resulting in a high build up of spider nmtes

(ERM Panonychus ulm and TSSM Tetranychus urticae) which did not happen in the
control plots. The predatory release was only partially successful for two
reasons. Firstly the CYMBUSH appeared to have a strong repellent effect, which
resulted in nost of the mtes mgrating fromthe sprayed trees into the contro

pl ots. Secondly, the nunber of rel eased predators was too low to function as an

i nundative rel ease, and the release was too late in the season to be an effective
i nocul ative rel ease.

CONCLUSI ONS:

1. The CYMBUSH recommended dose for control of STLMis too high for second
generation control. Adequate control is attained with 25-40% recomended dose.
2. CYMBUSH is much nore effective against second generation than first generation
STLM
3. Timng of CYMBUSH application is inportant and should coincide with mxi ma
egg ecl osi on.
4. Predatory mtes for release should not only be selected for pyrethroid
resi stance but also to be resistant to the repellent effect of pyrethroids.
5. Further research should use larger blocks to nmnimze the effect of dispersal

Table 1. The effect of CYMBUSH application and predator release (P) on the
spotted tentiformleafmner (STLM, the predatory mte A fallacis, and the
phyt ophagous mte P. ulm.

Ful | Low Low Low Low
Control Dose* Dose** Dose Dose Dose

Abundance*** (259% (25% + P) (40% (40% + P)

STLM | NSTARS 1-3 3.17 3.04 1. 00 0.94 1. 06 0.98
(July 27)

TOTAL STLM 12. 26 8. 87 8.62 6. 59 6.16 4.99
(Sept. 02)

A. fallacis MOTILES 3.5 0. 87 0. 03 0.76 0.02 0. 37
(Sept. 02)

P. ulm (ERM 6. 58 11.55 18. 3 11. 17 20. 86 13. 25
(Sept. 02)

* Ful | dose spray - 20 May '94.

** Low dose sprays - 13 July '94.
i Data represent the nunmber of STLM mines, A fallacis or P. ulm per |eaf
on the dates indicated.

#012

STUDY DATA BASE: 353-1261-9007

CROP: Apple, cv. Mlntosh

PEST: Wnter noth, Operophtera brumata (L)

NAME AND AGENCY

SMTH R F, LOVBARD J, NEWON A and PATTERSON G

Agriculture and Agri-Food Canada, Kentville Research Centre
32 Main Street, Kentville, Nova Scotia BOP 1CO

Tel: (902) 679-5730 Fax: (902) 679-2311

TI TLE: EFFI CACY OF CONFI RM 240 F AGAI NST W NTER MOTH | N NOVA SCOTI A ORCHARDS
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DI PEL WP, (Bacillus thuringiensis kurstaki)
RI PCORD 400 EC, (Cypernethrin)
COVPANI ON, (spreader/sticker)

MATERI ALS: CONFI RM 240 F, (Tebufenozide)
Il
(

METHODS: The test site was a 1.5 ha bl ock of 50-year old apple, cv. Mlntosh at
Kentville, Nova Scotia. At bud separation (May 18th), blocks of 30 trees each
were treated with CONFIRM 240 F at rates of 360, 300, 240 or 180 g a.i./ha, or
with DIPEL WP (560 g product) plus RIPCORD 400 EC (12.5 mL product). Pesticides
were applied by a Rittenhouse orchard m st sprayer delivering a 5x concentration
at a tank pressure of 1380 Kpa. A 0.1% (v/v) COMPANI ON spreader sticker was tank
m xed with each rate of CONFIRM An additional 30 tree block of the orchard
received no insecticide and served as a check

Pre-treatnent counts of winter noth | arval abundance were taken by randomy
removi ng four fruit spur clusters fromeach of four trees in each designated
treatnment plot. Post-treatment nortality counts fromlarvae in fruit spur
clusters were taken on four occasions, and direct damage to fruit was assessed on
June 28th by randomy exam ning 100 fruit on each of six trees per treatnent.

Percent damaged fruit was transforned to arcsin prior to analysis of variance and
separation of the neans by Tukey's pairw se conparison

RESULTS: Pre-treatnment counts of winter nmoth | arvae ranged froma mean of 1.8 to
4.3 (Table 1) but were not significantly different between treatnents. Post-
treatnent larval survival did not differ between treatnments on any of the four
sanpl e dates P = 0.05, pooled values are presented in Table 2. Danmage to fruit
ranged from 0.5% (DI PEL/ RIPCORD) to 12.2% (unsprayed control) and all treatnents
were equally effective in preventing fruit injury. There was no apparent dose
response effect of CONFIRM 240 F against winter noth | arvae (Tables 2 and 3). W
specul ate that because of the node of action for CONFIRM 240 F, |arvae remai ned
in spur clusters but ceased to feed on fruit. Cool rainy weather during this
period al so may have contributed to their persistence.

CONCLUSI ONS: A single application of CONFIRM 240 F at rates of 180 - 360 g
a.i./ha proved as effective as the current |PM conpatible DI PEL/ RI PCORD t ank
m xture and offers an option for product rotation in resistance nanagement in
Nova Scotia orchard |IPM

Table 1. Pre-treatnent abundance of winter noth larvae in fruit spur clusters.*

Tr eat nent Rat e Number of |arvae per spur cluster
g a.i./ha Mean ( SE)
Unsprayed check - 4.3 (1.4)
CONFI RM 360 3.5 (1.2)
CONFI RM 300 3.0 (0.8)
CONFI RM 240 4.3 (0.8)
CONFI RM 180 3.5 (0.7)
DI PEL WP + 560 g product
Rl PCORD 400 EC 5.2 nm 1.8 (0.9)

* Means are not significantly different P = 0.05, according to Tukey's pairw se
conpari son.
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Tabl e 2. Conparison of post-treatnment winter noth survival in plots sprayed with
one application of CONFIRM or DI PEL/ RI PCORD. Val ues represent pooled counts for
four post-treatnment periods.*

Tr eat nent Rat e Number of |arvae alive per spur cluster
g a.i./ha Mean ( SE)
Unsprayed check - 10.75 (2.17)
CONFI RM 360 9.50 (2.25)
CONFI RM 300 6.25 (1.31)
CONFI RM 240 7.75 (1.11)
CONFI RM 180 8.00 (0.41)
DI PEL WP + 560 g product
Rl PCORD 400 EC 5.2 m 4.00 (0.84)

* Means within a colum are not significantly different P = 0.05, according to
Tukey's pairw se conparison.

Tabl e 3. Conparison of apples protected for winter noth damage by one application
of CONFI RM or DI PEL/ Rl PCORD. *

Tr eat nent Rat e Percent fruit damaged
g a.i./ha

Unsprayed check - 12.12 (1.25)a
CONFI RM 360 2.67 (0.67)b
CONFI RM 300 2.17 (0.54)b
CONFI RM 240 2.67 (0.61)b
CONFI RM 180 2.00 (0.63)b

DI PEL WP + 560 g product

Rl PCORD 400 EC 5.2 nm 0.50 (0.34)b

* Means within a colum sharing a common letter are not significantly different
P = 0.05, according to Tukey's pairw se conpari son.

#013
CROP: Filbert, cv. Barcel ona
PEST: Fil bert aphid, Myzocallis coryli Goetze

NAMVE AND AGENCY

FREEMAN J A

Freeman Agri Research Service

Agassi z, British Colunmbia VOM 1A0

Tel: (604) 796-2534 Fax: (604) 796-2538

TI TLE: EFFI CACY OF DI AZI NON FOR CONTROL OF APHI DS ON FI LBERTS - 1994

MATERI ALS: DI AZI NON 500 EC

METHODS: Trial was replicated five times in a random zed conpl ete bl ock design
Each pl ot consisted of four trees. Diazinon spray was applied on August 30 at 500
g a.i./ha. The sprays were applied with an orchard m st sprayer dilute 1500 L

wat er/ ha at a pressure of 690 kPa.

Test 1. Twelve | eaves (three per tree) were coll ected August 26 (pre-spray),
August 31 (24 h post-spray), September 1 (48 h post-spray) and Septenmber 6 (7 d
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post -spray). Leaves were placed in sealed containers and frozen. Aphid counts
were made COctober 24-26.

Test 2. Two branches per tree (eight branches per plot) were selected at random
Working fromthe branch tips the nunber of |eaves out of 25 occupied by aphids
was recorded on August 26 (pre-spray), August 31 (24 h post-spray), September 1
(48 h post-spray) and Septenmber 6 (7 d post-spray).

RESULTS: As presented in the tables.

CONCLUSI ONS: Recordi ng the nunber of aphids per plot appeared to be the better
met hod for assessnent (Table 1). Diazinon reduced aphid popul ati ons. Water al so
reduced aphid popul ati ons although not to the same degree as a di azi non spray.

Table 1. Nunmber of aphids per 12 filbert |eaves pre- and post-spraying with
di azi non or water.

Tr eat nent Rate ~  ----------- Number of Aphids per Plot--------------------
a.i./ha Pre-spray  ------------- Post-spray--------------------
Aug. 26 Aug. 31 Sept. 1 Sept. 6
DI AZI NON 500 g 813 a 139 ¢ 181 c 404 b
Wat er 1000 L 754 a 446 b 765 b 790 a
Check - 753 a 635 a 1076 a 936 a
ANOVA P = <0.05 * * * *

Table 2. Number of filbert |eaves occupied by aphids pre-spray and post-spraying
wi th diazinon or water.

Tr eat nent Rate ~  ------- Number of Leaves occupi ed by Aphids/ 200 Leaves---
a.i./ha Pre-spray  --------- Post -spray----------
Aug. 26 Aug. 31 Sept. 1 Sept. 6
DI AZI NON 500 g 192 a 111 b 52 b 170 a
Wat er 1000 L 197 a 188 a 185 a 195 a
Check - 192 a 199 a 197 a 198 a
ANOVA P = <0.05 * * * *

* Figures are the neans of five replications. Nunbers followed by the sane
letter are not significantly different according to Duncan's Miltiple Range
Test (P = <0.05)
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#014

STUDY DATA BASE: 390-1252-9201

CROP: Raspberry, Rubus idaeus L, cv. WIllanette

PEST: Twospotted spider mite, Tetranychus urticae (Koch)

NAMVE AND AGENCY

BROOKES V R

Agriculture and Agri-Food Canada, Pacific Agriculture Research Centre
Agassi z, British Col unmbia VOM 1A0

Tel: (604) 796-2221 Ext. 228 Fax: (604) 796-0359

TI TLE: EFFI CACY OF APOLLO FOR CONTROL OF TWOSPOTTED SPI DER M TE ON RASPBERRY
MATERI ALS: APOLLO, (Cl ofentezine, 454 g/ 946 nl)

METHODS: The trial was conducted at Abbotsford, British Colunbia in an

establi shed commercial raspberry farm There was a natural infestation of
twospotted spider mtes. Treatnent plots were 3 mx 5 m replicated four tinmes in
a random zed conpl ete bl ock design. Each treated row was separated by a barrier
row. Treatnments were applied on August 4, 1993 using a back-pack sprayer. At that
tinme, the fruit harvest had just been conpleted and the foliage canopy was dense,
with both fruiting canes and prinocanes covered in | eaves. The spray m xture was
applied in 1200 m. water per plot. On November 1, 1993, 20 | eaves per plot were
coll ected and mte eggs, nynphs and adults were counted. The data were anal yzed
by ANOVA foll owed by Duncan's Miltiple Range Test.

RESULTS: The treatnment application resulted in a significant decrease in the mean
number of nynphs. The nunmbers of eggs and adults tended to be |lower in APOLLO
treated plots, but this difference was not significant.

CONCLUSI ONS: APOLLO effectively reduced the mean nunber of mite nynphs in an
establi shed raspberry pl anting.

Table 1. Mean counts per |eaf on Novenmber 1, 1993.

Rat e
Tr eat nent a.i./ha Eggs* Ny mphs Adul ts
Check --- 4. 0a 39. 1a 4. 3a
APOLLO 0. 25 kg 1. 2a 11.7b 1. 2a

* Means are calculated fromfour replications. Numbers in each colum foll owed
by the sane letter are not significantly different according to a Duncan's
Mul tipl e Range Test (P = <0.05).
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#015

| CAR-I D: 87000180

CROP: Saskat oon, Anel anchier alnifolia cv. Penbina, Snmoky, Northline, Honeywood
PEST: Wbol Iy el m aphid, Eriosoma anericanum (Ril ey)

NAME AND AGENCY

NEILL G B, REYNARD D A and MCPHERSON D A

Agriculture and Agri-Food Canada, P.F.R A Shelterbelt Centre

I ndi an Head, Saskatchewan S0G 2KO

Tel : (306) 695-2284 Fax: (306) 695-2568 Internet: pf21801@fra.gc.ca
HARRIS J L

Saskat chewan Agriculture and Food, Sustainable Production Branch

Regi na, Saskatchewan S4S 0B1

Tel: (306) 787-4669 Fax: (306) 787-0428

TI TLE: EVALUATI ON OF PRODUCTS FOR CONTROL OF WOOLLY ELM APHI D ON SASKATOON PLANTS

MATERI ALS: BASUDI N 23FM ( Di azi non)
BAYGON 18EC ( Pr opoxur)
CYGON 480EC (Di net hoat e)
DECI S 5EC (Del tamet hri n)
Dl - SYSTON 65EC (Di sul f ot on)
DURSBAN TURF 48EC ( Chl or pyri f os)
| VORY LI QUI D; SUNLI GHT DI SHWASHI NG LI QUI D
MALATHI ON 50EC ( Mal at hi on)
SEVI N XLR PLUS 48LS (Carbaryl)

METHODS: The wool ly el m aphid spends part of its life cycle on the roots of
saskat oon. Establishnment of saskatoon plantings can be difficult due to danage
caused by this aphid. In an attenpt to control this pest, various products were
tested as root drenches on saskatoon plants in three |ocations in Saskat chewan.
The U-pick orchards were |ocated at Saskatoon, Mbosomin and D Arcy. At each

| ocation, rows were spaced 2.5 m apart, and plants within the row were 1.0 m
apart, except at D Arcy which had a between plant spacing of 0.75 m Plants at
Saskat oon were four-year old 'Penbina'. At Mbosonmin 10 replications were two-year
ol d ' Smoky' and five replications were three-year old 'Northline'. At D Arcy,
three-year old 'Honeywood' were used. Nine treatnments (Table 2) and a water
control were tested at each site in a random zed conplete bl ock design with
single plant plots. Twelve replications were used at Saskatoon and D Arcy whereas
15 replications were used at Mbosomin. Treatnments were applied through a system
that duplicated a drip irrigation system The apparatus consisted of a 20 L pai

pl aced on a 33 cmx 33 cmx 28 cmfrane. An enmitter in the bottom of the pai

all owed the solution to flow at a rate of 10 L/h through a spaghetti line to the
base of a single plant. Dikes of soil were formed around each seedling to hold
the solution and allow for soil saturation. Treatnents were applied after fruit
harvest was conplete. Treatnments at Saskatoon, Mosom n and D Arcy were applied
on August 16, July 26 and August 3, respectively. A visual phytotoxicity rating
was conducted using a scale of 0-6 (Table 1). Phytotoxicity damge was assessed
by noting the percentage of |eaves that showed interveinal yellow ng or browning.
Phytotoxicity ratings were taken at Saskatoon, Mwosom n and D Arcy on August 16,
August 8 and August 15, respectively. Aphid infestation ratings were conducted at
Saskat oon, Moosom n and D Arcy on August 30, August 23 and August 31
respectively. Aphid infestation ratings were conducted by exam ning half the
roots of each plant. A 15 cm deep trench was dug in a senmicircle approximtely 30
cm away from each plant. The soil around the roots was carefully renoved to
expose aphid colonies. Only the roots within a 20 cm radius of the main shoots
were assessed. An aphid infestation rating scale of 0-5 was used (Table 1). A
square root (x + 0.5) transformati on was conducted on the phytotoxicity and aphid
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i nfestation ratings prior to analysis of variance with nmeans separated by the
St udent - Newman- Keul test.

RESULTS: M d and high rates of CYGON caused significant phytotoxic damage to
saskatoon at |east one site but the low rate of CYGON did not produce significant
damage (Table 2). DI -SYSTON and the high rate of MALATHI ON di d cause
statistically significant phytotoxic damage at one site, but the |evel of danmage
was | ess than CYGON and probably not econom cally significant. None of the
remai ni ng treatnments caused significant phytotoxic danage at any of the sites.

DI - SYSTON caused significant reductions in aphid infestation ratings at all three
sites (Table 3). The high rate of CYGON caused significant reductions in the
aphid rating at the one site it was tested. The md rate of CYGON reduced aphid
ratings at one of three sites and the low rate of CYGON reduced aphid ratings at
the one site it was evaluated. The | ow rate of MALATHI ON significantly reduced
aphid ratings at the one site it was eval uated. BAYGON, SEVIN, DURSBAN, BASUDI N
and the high rate of MALATHI ON significantly reduced aphid infestation ratings at
one of two sites evaluated. DECIS, |VORY LIQUI D SOAP, and SUNLI GHT DETERGENT di d
not cause significant reductions in aphid infestation ratings at any of the
sites. Overall treatnments showed the nost affect on aphid infestation ratings at
the Moosomin site and the | east affect at the D Arcy site.

CONCLUSI ONS: The mid to high rates of CYGON caused the nost phytotoxic danage and
shoul d be elinmnated as potential woolly el maphid control products. The low rate
of CYGON gave sonme aphid control and did not cause significant phytotoxic damage
and therefore should be evaluated further. DI-SYSTON gave the nobst consistent and
effective control, however slight phytotoxic damage was noted. DI -SYSTON shoul d
be eval uated agai n since the phytotoxic danage was not considered to be
econonmi cal ly significant. BASUDI N, BAYGON, DURSBAN TURF, MALATHI ON and SEVI N XLR
PLUS gave inconsistent results in regards to aphid control but should be tested
further since nost were not phytotoxic and have the advantage of a | ower
mammal i an toxicity than DI -SYSTON. DECIS, |VORY SOAP and SUNLI GHT DETERGENT
shoul d be elimnated as control products for woolly el maphid because of poor
control ratings. The reasons for the variation in control between sites is not
know, but it may be due to different application dates, plant ages, soil types or
cultivars. These variables should be exam ned in future studies.

Table 1. Phytotoxicity and aphid infestation ratings used for evaluation of
products on saskat oon pl ants.

Aphid rating
Phyt otoxicity Phytotoxicity rating* Aphi d (cm of aphid infested roots)

Rat i ng (% of | eaves damaged) Rat i ng Saskat oon Moosom n D Arcy
0 0 0 0 0 0
1 1- 5 1 <4 <2 <2
2 6- 10 2 4- 8 2- 4 2- 4
3 11- 30 3 8-12 4- 7 4- 7
4 31- 50 4 12-16 7-10 7-10
5 51- 70 5 >16 >10 >10
6 71-100 - - - -

* Yellow ng or browning of the interveinal portion of the |eaves used as an

i ndi cation of phytotoxic damage.
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Tabl e 2.

BASUDI N 23FM
BAYGON 18EC
CYGON 480EC
CYGON 480EC
CYGON 480EC

DECI S 5EC

DI - SYSTON 65EC
DURSBAN TURF 48EC
| VORY LI QUI D SOAP
MALATHI ON 50EC
MALATHI ON 50EC

SEVI N XLR PLUS 48LS

SUNLI GHT DETERGENT
WATER CONTROL

expl anati on of phyt ot oxi
** Means in sanme columm foll owed by sane letter

* See Table 1 for

| evel

Table 3. Aphid infestation ratings for
el m aphi d on saskatoon roots at

BASUDI N 23FM
BAYGON 18EC
CYGON 480EC
CYGON 480EC
CYGON 480EC

DECI S 5EC

DI - SYSTON 65EC
DURSBAN TURF 48EC
| VORY LI QUI D SOAP
MALATHI ON 50EC
MALATHI ON 50EC

SEVI N XLR PLUS 48LS

SUNLI GHT DETERGENT
WATER CONTROL

* See Table 1 for
di fferent

not significantly different at
accordi ng to the Student- Newran-Keul test.
products eval uated for control of woolly
three locations in Saskatchewan.
Rat e Aphi d infestation rating*, **

(mL product/L) Saskat oon Moosomni n D Arcy

2.70 2. 4ab 2.1b -
1.00 1.0b - 2. 3ab
0.075 1.1b - 2. 0ab
0.125 1. 4ab 0. 5de 1. 8ab

0. 625 - 0. Oe -

0.15 2. 4ab - 3. 7a

0.50 0. 5b 0. 9cde 1.2b
0. 375 1. 6ab - 2.9ab
5. 00 3. 3a 3.7a 2. 6ab

1.00 - 2.3b -
2.00 - 1. 3bcd 2. 3ab

2.50 2. 3ab 1. 5bc -
4.00 - 4. 2a 3. 3ab

- 3. 5a 4. 6a 4. 3a

expl anation of aphid infestation ratings. Note: a
Saskat oon than Moosonin and D Arcy.
not significantly different at
test.

| evel

Pest

Phyt otoxicity ratings for
aphid on saskatoon roots at

scal e used for
** Means in sanme columm foll owed by sane letter
accordi ng to the Student- Newran- Keul

Managenment
Rapport de recherche sur la lutte dirigée -

Rat e
(mL product/L)

Research Report

products eval uated for
three | ocations in Saskat chewan.

control

Phytotoxicity rating*, **

Saskat oon Moosomni n D Arcy
0. 9a 0. 7cde -
0. 6ab - 0. 9ab
1. Oa - 1. 1ab
0. 9ab 3.1b 1. 4a
- 5. 2a -
0.2b - 0.5b
1. Oa 0. 9cd 0. 8ab
0. 5ab - 0. 7ab
0. 4ab 0. 5cde 0.5b
- 0. 5cde -
- 1. 0c 0.5b
0. 6ab 0. 9cde -
- 0. 4de 0.5b
0. 3ab 0. 3e 0.3b

city ratings.
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#016

STUDY DATA BASE: 390-1252-9201

CROP: Strawberry, Fragaria x ananassa, cv. Totem

PEST: Twospotted spider mite, Tetranychus urticae (Koch)

NAMVE AND AGENCY

BROOKES V R

Agriculture and Agri-Food Canada, Pacific Agriculture Research Centre
Agassi z, British Col unmbia VOM 1A0

Tel: (604) 796-2221 Ext. 228 Fax: (604) 796-0359

TI TLE: EFFI CACY OF APOLLO FOR CONTROL OF TWOSPOTTED SPI DER M TE ON STRAWBERRY
MATERI ALS: APOLLO, (Cl ofentezine, 454 g/ 946 nl)

METHODS: The trial was conducted at the Pacific Agriculture Research Centre,
Agassi z, British Colunmbia, on an established Totem strawberry pl anting.
Treatnents were applied to 1 mx 5 mplots replicated four times in a random zed
conmpl ete bl ock design. There was a small natural infestation of twospotted spider
mte which was suppl emented by infested | eaf pieces being scattered throughout
the plots. Treatnents were applied July 12, 1994 with a back-pack sprayer using
250 nL of water per plot. The berry harvest was finished and there was a dense
canopy of |eaves on the plants. Counts were taken from 20 | eaves per plot on July
26, 1994 for mte eggs, nynphs and adults. The data were anal yzed by ANOVA

foll owed by Duncan's Miltiple Range Test.

RESULTS: The treatnment application resulted in a significant decrease in the
nynmph counts. The nunber of eggs and adults tended to be lower in APOLLO treated
plots, but this difference was not significant.

CONCLUSI ONS: APOLLO reduced the nean number of twospotted spider nmite nynphs in
an established strawberry planting.

Table 1. Mean counts per leaf on July 26, 1994.

Rat e
Tr eat nent a.i./ha Eggs* Ny mphs Adul ts
Check --- 37.9a 9. 2a 7. 2a
APOLLO 0. 25 kg 1. 2a 0. 8b 1. 2a

* Means are calculated fromfour replications. Numbers in each colum foll owed
by the sane letter are not significantly different according to a Duncan's
Mul tipl e Range Test (P = <0.05).
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SECTION E
I NSECTS OF VEGETABLE AND SPECI AL CROPS /
| NSECTES DES LEGUMES ET CULTURES SPECI ALES

Section Editors / Réviseurs de section : J.G Stewart, J.H Tol man

#017 REPORT NUMBER / NUMERO DU RAPPORT

| CAR-I D: 61006538

CROP: Bean, white bean (navy)

PEST: Potato | eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1624 Fax: (519) 674-1600
HARTMAN T

Ontario Mnistry of Agriculture, Food and Rural Affairs
Box 159, Clinton, Ontario NOM 1LO

Tel: (519) 482-3428 Fax: (519) 482-5031
LYNCH P

Cargill Ltd

Shakespeare, Ontario NOB 2P0

Tel: (519) 625-8063 Fax: (519) 625-8164

TI TLE: VALI DATI ON OF DAMAGE THRESHOLD FOR POTATO LEAFHOPPERS | N COMVERCI AL WHI TE
(NAVY) BEAN FI ELDS

MATERI ALS: CYGON 480E ( Di net hoat e)

METHODS: The purpose of this study was to test, in conmercial fields, a nom na
deci sion threshold of one nynph per trifoliate which was devel oped at Ri dget own
over the last six years using small plots. Seven commercial fields of navy beans,
all >4 ha, that growers decided to spray were nonitored for potato |eafhopper
popul ations and yield in 1994. G owers decided to spray based on nynph counts
done by a pest nmanagenent scout. A m nimum counting procedure involved sanpling
10 leaflets of simlar age fromthe centre area of the canopy replicated in 10
representative areas in the field. In larger fields we used a sinple sequenti al
sanpling plan which is avail abl e upon request. Fields were sprayed with CYGON
480E at 1.0 L/ha in approximtely 95-190 L/ha water with an overhead hydraulic
field-sprayer. Field information is detailed in Table 1. A non-treated strip (one
sprayer-boomw dth or 18 m at least 30 mlong was left in the field. Shortly
after spraying, nynph popul ati ons were estimted in 10 areas of the non-treated
strip and 10 correspondi ng adjacent areas in the treated field. These areas were
tagged. Yield sanples were taken out of these 10 tagged areas by hand when the
beans were mature fromplots 2 or 4 rows x 2 m The sanples were threshed in a
stationary thresher and yields were corrected to 18% noisture. Yields from each

| ocati on were conpared using a paired t-test.

RESULTS: While six of the seven |ocations experienced an increase in yield in
response to a foliar spray with CYGON 480E, the response was significantly
greater at only four locations (P <0.1) (Table 2). A yield increase was obtained
with counts as low as 0.5 nynphs per trifoliate (Table 2).

CONCLUSI ONS: Application of a nom nal threshold of one nynph per trifoliate
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during vegetative growth appears to adequately protect yield of navy beans.

Table 1. Information for conmercial navy bean fields which were sprayed for
pot ato | eaf hopper control using nynph counts as a decision threshold.

Crop Stage Post - Spray Count

Grower Location Cultivar Spray Date When Sprayed Dat e

Val | s Denfield Sti nger 16 July 10 trifoliate 24 July
MI1ler Zurich Vi sta 5 July 5 trifoliate 20 July
Wel sch  Clinton Sti nger 11 July 8 trifoliate 26 July
Trick Clinton Sti nger 11 July 9 trifoliate 26 July
Eckert Seaforth Sti nger 18 July early bl oom 26 July
Consitt Varna Sti nger 16 July 10 trifoliate 20 July
Rau Zurich ExRi co 4 July 2 trifoliate 21 July

Table 2. Validation of damage threshold for potato | eafhoppers in commercial navy
bean fields using leaflets as the sanpling unit to count nynphs, 1994.

Pre-spray Post-spray Post - spray Yield (T) Yield (NT)

Grower Location Counts* Counts (T)** Counts (NT) (T/ ha)

Wal | s Denfiel d 1.2 0.0 2.0 3.295 3.272 ns**x*
MIller Zurich 3.6 0.4 7.1 1. 946 1.800 ns

Wel sch  Cdinton 0.5 0.0 0.0 2.444 2.122(P=0.09)
Trick Clinton 1.3 0.0 0.1 2.722 2.860 ns
Eckert Seaforth 1.1 0.0 0.3 1.788 1.584(P<0.01)
Consitt Varna 2.0 0.0 1.5 2.235 1.990( P=0. 01)
Rau Zurich 3.2 0.0 3.5 3. 147 2.827(P=0.03)
Mean 2.511 2. 351(P<0.01)
* Nynmphs per trifoliate.

** (T) treated, (NT) non-treated control plot.

i Paired T-test (P = <0.1).

#018
| CAR-1 D: 61002030
CROP: Bean, white, cv. ExRico

PEST: Seedcorn maggot, Delia platura (Meigen)
Ant hracnose, Colletotrichum|indenuthianum (Sacc. & Magnus) Lans.-Scrib.

NAME AND AGENCY

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1624 Fax: (519) 674-1600

TI TLE: EFFECT OF DCT SEED TREATMENTS | N COVBI NATI ON W TH | NSECTI Cl DE SEED
TREATMENTS ON EMERGENCE OF WHI TE BEAN - GREENHOUSE TEST

MATERI ALS: AGROX B-3 = (B3) (Diazinon 11% + Li ndane 16.6% + Captan 33.5%
AGROX D-L PLUS = (DLP) (Diazinon 15% + Li ndane 25% + Captan 15%
DCT (Di azi non 6% + Captan 18% + Thi ophanat e- met hyl 14%
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METHODS: DCT is used for seedcorn naggot and ant hracnose control. This study was
done to determ ne the phytotoxicity of seed treatnments in conbination with DCT.
DCT was applied 1 d before planting (7 March 1994) as a slurry (52 g/100 m).

O her treatnments were applied on the day of planting (8 March 1994) as dry
treatnents. Seed treatnments were applied to 500 g lots of seeds and treatnents
were mxed in a plastic bag until seeds were thoroughly and evenly covered.
Thirty seeds were planted in a 15 cm al um num pie plate, containing

non- pasteurized loamfield soil. The plates were watered as required with a fine
m st to avoid crusting. There were five replicates for each treatnment and these
were conpl etely random zed on the greenhouse bench. The greenhouse was kept at
19°C day and 16°C night tenperature. On 23 March energence and vi gour were

eval uated. Energence was a count of seedlings emerged fromthe 30 seeds pl anted.
Vi gour of plants was ranked using five categories: 0 - not enmerged; 1 - hypocotyl
hook show ng; 2-hypocotyl and cotyl edons energed but still hooked; 3 - cotyl edons
open, first leaf showing; 4 - first true |eaf expanded. Energence was adjusted by
sunm ng the products of the nunber of seedlings in each category over the nmaxi mum
score (4 x 30 or 120). Data were transforned by the arcsine before anal ysis and
de-transformed before reporting results.

RESULTS: As presented in the table.
CONCLUSI ONS: No phytotoxicity was evident when DCT was applied in conbination

with B3. Poor energence was a result of the l|ack of fungicide rather than
evi dence of phytotoxicity.
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Table 1. Effect of DCT seed treatnments in conmbination with insecticide seed
treatnents on energence of white bean (greenhouse test) at Ridgetown, Ontario,
1993.

Per cent Adj ust ed
Tr eat ment Rat e Emer gence Percent Enmergence
Contr ol 40 bc* 24 b
DCT 5.2 g/ kg seed 76 ab 66 a
DCT 5.2 g/ kg seed 50 abc 39 ab
DLP 2.6 g/ kg seed
DCT 5.2 g/ kg seed 75 ab 62 ab
B3 3.2 g/ kg seed
DLP 2.6 g/ kg seed 35 ¢ 29 ab
B3 3.2 g/ kg seed 79 a 70 a
CV % = 30.8 38.5
* Means followed by the sanme letter are not significantly different at the 5%
| evel (Duncan's Miultiple Range Test).
#019

| CAR-I D: 61002030
CROP: Bean, white, cv. ExRico
PEST: Seedcorn maggot, Delia platura (Meigen)

NAME AND AGENCY

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1624 Fax: (519) 674-1600

TI TLE: EFFECT OF SEED TREATMENT COMBI NATI ONS AND DI FFERENT TREATMENT Tl MES ON
EMERGENCE OF WHI TE BEAN

MATERI ALS: AGROX B-3 = (B3) (Diazinon 11% + Li ndane 16.6% + Captan 33.5%
AGROX D-L PLUS = (DLP) (Diazinon 15% + Li ndane 25% + Captan 15%
ANCHOR = (ANC) (Carbathiin 66.7 g/L + Thiram 66.7 g/L)
DCT = (Di azi non 6% + Captan 18% + Thi ophanat e- met hyl 14%
VI TAFLO 280 = (VIT) (Carbathiin 14.9% + Thiram 13. 2%
Not e, abbreviations are used in the tables.

METHODS: The crop was planted with a John Deere Max-energe planter which was
fitted with a cone seeder, on 20 May, 1994 at Ridgetown, Ontario on a gravelly-
loam soil in 8 mrows spaced 0.76 mapart at 100 seeds per plot. Plots were
single rows, arranged in a randoni zed conpl ete bl ock design with four
replications. Seeds were treated in 500 g lots and tunbled in a plastic bag unti
uni formy covered. Slurries were made by adding 52 g product to 100 nmL water
Long-term storage of pre-treated seeds was at room tenperature in open plastic
bags for 10 weeks before planting. Non-stored pre-plant treatnent were applied 2
d before planting. Drill box treatnments were applied 1 d before planting. Percent
enmergence was cal cul ated by counting all the plants enmerged per plot at the first
| eaf stage (7 June) and relating that number to the total number of seeds

pl anted. Shortly after emergence was counted, plants were cut at the soil line
and total fresh weight was neasured for each plot.
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RESULTS: As presented in the tables.

CONCLUSI ONS: All seed treatnents, except for B3 applied 10 nonths before

pl anting, resulted in significantly higher emergence than the non-treated contro
(Table 1). Storing seeds treated wwth DCT al one or in conbination with DLP or B3
resulted in simlar enmergence (Table 2). Long-term storage of seeds treated with
DLP or B3 alone tended to result in reduced energence (Table 2). Long-term
storage of seeds treated with DCT in conbination with DLP or B3 resulted in

| arger plants by conmparison with the sane treatnments applied near planting tinme
(Tabl e 2). Energence and plant size were simlar in response to DLP or B3 seed
treatnents applied as a dry drill box treatnent or as a slurry (Table 3).

Table 1. Energence of white bean with insecticide and fungici de seed treatnent
conmbi nati ons, Ridgetown, Ontario, 1994.

Appl i cation Percent Fresh Mean fresh
Appl i cation nmet hod and Pl ant wei ght wei ght
Tr eat nent Rat e* timng** Enmer gence*** (g/ pl ot) (g/ pl ant)
1 DCT 5.2 ST PT 68 a-e**** 91.3 a-e 1.36 ab
2 DCT + DLP 5.2, 2.6 ST PT, ST PT 75 a-d 106.0 ab 1.42 a
3 DCT + B3 5.2, 3.2 ST PT, ST PT 76 a-d 95.8 a-e 1.26 abc
4 DCT + DLP 5.2, 2.6 ST PT, DB 75 a-d 92.3 a-e 1.22 a-d
5 DCT + B3 5.2, 3.2 ST PT, DB 78 ab 89.3 a-e 1.17 a-d
6 DCT 5.2 NS PT 72 a-e 93.5 a-e 1.32 ab
7 DCT + DLP 5.2, 2.6 NS PT, DB 78 abc 81.3 b-e 1.06 cd
8 DCT + B3 5.2, 3.2 NS PT, DB 76 a-d 80.0 cde 1.06 cd
9 DLP 2.6 ST PT 65 b-e 82.8 a-e 1.28 abc
10 B3 3.2 ST PT 58 ef 83.0 a-e 1.41 a
11 DLP 2.6 DB 75 a-d 100. 3 a-d 1.35 ab
12 B3 3.2 DB 78 abc 107.3 a 1.36 ab
13 ANC 6.0 DB 63 cde 82.8 a-e 1.36 ab
14 VT 2.6 NS PT 62 de 79.8 de 1.36 ab
15 ANC + DLP (DR 6.0, 2.6 DB , DB 73 a-d 82.5 a-e 1.12 bcd
16 ANC + B3 6.0, 3.2 DB , DB 76 a-d 74.8 ef 0.97 d
17 ANC + DLP (SL) 6.0, 2.6 DB , DB 78 ab 89.8 a-e 1.17 a-d
18 ANC + B3 (SL) 6.0, 3.2 DB , DB 75 a-d 83.3 a-e 1.11 bcd
19 VIT + DLP (DR 2.6, 2.6 NS PT, DB 75 a-d 89.5 a-e 1.21 a-d
20 VIT + B3 (DR 2.6, 3.2 NS PT, DB 81 a 105. 3 abc 1.29 abc
21 VIT + DLP (SL) 2.6, 2.6 NS PT TOG 75 a-d 96.5 a-e 1.28 abc
22 VIT + B3 (SL) 2.6, 3.2 NS PT TOG 76 a-d 90.3 a-e 1.20 a-d
23 CONTROL 45 f 56.3 f 1.31 abc
vV % = 9.3 16.6 12.2
* Seed treatnents applied at g or mL product/kg seed.
* Pre-treated (PT) = treated >2 d before planting, drill box treatnents (DB)

= applied 1 d before planting, ST = stored treated for 10 weeks, non-stored
(NS) = treated 2 d before planting, slurry (SL) = 50 g dry fornulation in
100 m. water, dry (DR) = seed tunbled with dry powder formul ation, treated
together (TOG) = applied at the same tinme and tunbl ed t ogether

*k 100 seeds planted per plot.

***x*  Means followed by the same letter are not significantly different at the 5%
| evel (Duncan's Miultiple Range Test). Energence data were transformed by
ARCSI N( SQR(% ) before ANOVA and nmean separation. Plant weights were not
transfornmed and energence nmeans were un-transformed before reporting.
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Table 2. Effect of seed treatnment conbinations after |ong-term seed storage on
energence of white bean in the field under cool conditions, Ri dgetown, Ontario,
1994.

Appl i cation Per cent Fresh Mean fresh
Application nethod and Pl ant wei ght wei ght

Tr eat nent Rat e* timng** Enmer gence*** (g/ pl ot) (g/ pl ant)
DCT 5.2 ST PT 68 abc**** 91. 3 abc 1.36 ab
DCT 5.2 NS PT 72 ab 93.5 abc 1.32 ab
DCT 5.2 ST PT 75 ab 106.0 ab 1.42 a
DLP 2.6 ST PT
DCT 5.2 NS PT 78 a 81.3 ¢ 1.06 c
DLP 2.6 DB
DCT 5.2 ST PT 76 ab 95. 8 abc 1.26 abc
B3 3.2 ST PT
DCT 5.2 NS PT 76 ab 80.0 c 1.06 c
B3 3.2 DB
DCT 5.2 ST PT 75 ab 92. 3 abc 1.22 abc
DLP 2.6 DB
DCT 5.2 ST PT 78 a 89. 3 abc 1.17 bc
B3 3.2 DB
DLP 2.6 ST PT 65 bc 82.8 bc 1.28 ab
DLP 2.6 DB 75 ab 100. 3 abc 1.35 ab
B3 3.2 ST PT 58 ¢ 83.0 bc 1.41 a
B3 3.2 DB 78 a 107.3 a 1.36 ab
CV % = 8.3 15.8 10.5
* Seed treatnents applied at g or mL product/kg seed.
** Pre-treated (PT) = treated >2 d before planting, drill box treatnents (DB)

= applied 1 d before planting, ST = stored treated for 10 weeks, non-
stored (NS) = treated 2 d before planting.
i 100 seeds planted per plot.

***x*  Means followed by the same letter are not significantly different at the 5%

| evel (Duncan's Miultiple Range Test). Energence data were transformed by
ARCSI N( SQR(% ) before ANOVA and mean separation. Plant weights were not
transfornmed and energence nmeans were untransformed before reporting.
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Table 3. Effect of applying insecticide seed treatnments as a slurry on energence
of white bean in the field under cool conditions. Ri dgetown, Ontario, 1994.

Appl i cation Per cent Fresh Mean fresh
Application nethod and Pl ant wei ght wei ght
Tr eat nent Rat e* timng** Enmer gence*** (g/ pl ot) (g/ pl ant)
ANC 6.0 DB 73 a 82.5 a 1.12 a
DLP (DR) 2.6
ANC 6.0 DB 78 a 89.8 a 1.17 a
DLP (SL) 2.6
ANC 6.0 DB 76 a 74.8 a 0.97 a
B3 (DR) 3.2
ANC 6.0 DB 75 a 83.3 a 1.11 a
B3 (SL) 3.2
CV % = 8.2 12.1 13.0
* Seed treatnents applied at g or mL product/kg seed.
** Drill box treatnents (DB) = applied 1 d before planting, slurry (SL) = 50 g
dry fornulation in 100 nL water, dry (DR) = seed tunbled with dry powder

formul ati on.

i 100 seeds planted per plot.

**x*  Means followed by the same letter are not significantly different at the 5%
| evel (Duncan's Miultiple Range Test). Energence data were transforned by
ARCSI N( SQR(% ) before ANOVA and nmean separation. Pl ant wei ghts were not
transfornmed and energence nmeans were untransformed before reporting.

#020

| CAR-I D: 61002030

CROP: Bean, white, cv. ExRico

PEST: Seedcorn maggot, Delia platura (Meigen)

NAME AND AGENCY

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1624 Fax: (519) 674-1600

TI TLE: 1 NSECTI Cl DES FOR THE CONTROL OF SEEDCORN MAGGOT (SCM | N WHI TE BEANS

MATERI ALS: ADM RE 240FS (| madacl opri d)
AGROX B-3 (Diazinon 11% + Li ndane 16. 6% + Captan 33.5%
AGROX D-L PLUS (Di azinon 15% + Li ndane 25% + Captan 15%
DCT (Di azi non 6% + Captan 18% + Thi ophanat e- met hyl 14%
DI - SYSTON 8E (Di sul f ot on)
FORCE 50EC, FORCE 20SC (Tefluthrin)
FURADAN 480F ( Car bof uran)
LORSBAN 4E; UBI -2679 ST (Chlorpyrifos)
VI TAFLO 280 (Carbathiin 14.9% + Thiram 13. 2%
UBI - 2679

METHODS: The crop was planted on 12 May, 1994, at Ridgetown, Ontario using a John
Deere Max-energe planter, which was fitted with a cone seeder, on a sandy-loam
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soil near a manure pit, in 8 mrows spaced 0.76 m apart at 100 seeds per plot.
Plots were single rows, arranged in a random zed conpl ete bl ock design with four
replications. Liquid cattle manure was disced in 4 weeks prior to planting. Plots
were planted when adults were numerous (nonitored by yellow sticky cards). In-
furrow applications were sprayed directly into the seed furrow at planting at a
rate of 240 L/ ha spray solution. Seeds were treated in 500 g lots and tunbled in
a plastic bag until uniformy covered. Percent energence was cal cul ated by
counting all the plants emerged per plot at the first |eaf stage (30 May) and
relating that number to the total nunber of seeds planted. Percent injury was

cal culated the follow ng day as the ratio of the nunber of seedlings show ng
maggot injury relative to the nunber of seedlings dug up in a 2 msection of row.
Non- emer ged seeds per seedlings were included in this cal cul ation.

RESULTS: Results are presented in the table. Emergence data were confounded by
the presence of root-rot organi sns (Rhizoctonia\Fusarium . Therefore plots that
were not protected by a fungicide were not included in the analysis of seedcorn
maggot injury.

CONCLUSI ONS: The best energence was obtained in the presence of a seed treatnent
fungicide in conmbination with seed treatments of diazinon alone or in conbination
with [indane. When only plots receiving a fungicide seed treatnment were

consi dered, DCT applied alone resulted in simlar SCMinfestation to that
obt ai ned with VI TAFLO fungici de al one. DCT plus

AGROX D-L PLUS seed treatnent or ADM RE 240FS in-furrow spray, and VI TAFLO 280
pl us AGROX B-3 seed treatnents resulted in the | owest infestations of SCM
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Table 1. Energence of white bean and control of seedcorn naggot with insecticide
and fungici de seed treatnent conbinations, at Ridgetown, Ontario, 1994.

% SCM %

Appl i cation Appl i cation Pl ant Pl ant s
Tr eat nent Rat e* Met hod Enmer gence** | nfest.***
1 DCT 5.2 ST 60 abc**** 43 abc
2 DCT + AGROX D-L PLUS 5.2, 2.2 ST 69 ab 20 d
3 DCT + AGROX B-3 5.2, 3.2 ST 68 ab 30 a-d
4 DCT + LORSBAN 480EC 5.2, 10.0 ST, IFS 46 cd 37 a-d
5 DCT + LORSBAN 480EC 5.2, 20.0 ST, IFS 57 a-d 28 a-d
6 DCT + FURADAN 480F 5.2, 10.0 ST, IFS 56 a-d 38 a-d
7 DCT + FURADAN 480F 5.2, 20.0 ST, IFS 55 a-d 27 a-d
8 DCT + DI-SYSTON 8E (720) 5.2, 5.0 ST, IFS 63 ab 37 a-d
9 DCT + DI-SYSTON 8E (720) 5.2, 10.0 ST, IFS 53 bcd 36 a-d
10 DCT + UBI-2679 5.2, 3.6 ST 65 ab 40 a-d
11 DCT + FORCE ST 20SC 5.2, 3.0 ST 56 a-d 33 a-d
12 DCT + FORCE 50EC 5.2, 22.6 ST, IFS 60 abc 35 a-d
13 DCT + ADM RE 240FS 5.2, 2.0 ST, IFS 63 ab 20 cd
14 VI TAFLO 280 2.6 ST 63 ab 49 a
15 VI TAFLO 280 + AGROX DL PLUS 2.6, 2.6 ST 70 a 37 a-d
16 VI TAFLO 280 + AGROX B-3 2.6, 3.2 ST 69 ab 23 bcd
17 VI TAFLO 280 + UBI-2679 2.6, 3.6 ST 66 ab 43 abc
18 VI TAFLO 280 + FORCE ST 20SC 2.6, 3.0 ST 66 ab 39 a-d
19 VI TAFLO 280 + ADM RE 240FS 2.6, 2.0 ST, IFS 57 a-d 46 ab
20 AGROX DL PLUS 2.2 ST 43 d not included
21 AGROX B-3 3.2 ST 62 abc 30 a-d
22 UBI -2679 3.6 ST 11 f not included
23 FORCE ST 20SC 3.0 ST 13 f not included
24 CONTROL 27 e not i ncl uded
cv = 12.0 23.6
* Seed treatnents (ST) applied as g or nL product/ kg seed;

In-furrow sprays (IFS) applied as mL product/ 100 m row.

** 100 seeds planted per plot.

i Number of seeds per seedlings infested by seedcorn maggot in one 2 mstrip.

**x*  Means followed by the same letter are not significantly different at the 5%
| evel (Duncan's Miultiple Range Test). Data were transforned by
ARCSI N( SQR(% ) before ANOVA and mean separation. Reported neans were
unt r ansf or ned.
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#021
| CAR-I D: 61002030
CROP: Bean, white kidney

PEST: Seedcorn maggot, Delia platura (Meigen)
Ant hracnose, Colletotrichum|indenuthianum (Sacc. & Magnus) Lans.-Scrib.

NAME AND AGENCY

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2CO0

Tel: (519) 674-1624 Fax: (519) 674-1600

TI TLE: EFFECT OF DCT SEED TREATMENTS | N COVBI NATI ON W TH | NSECTI Cl DE SEED
TREATMENTS ON EMERGENCE OF WHI TE KI DNEY BEAN - GREENHOUSE AND FI ELD TESTS

MATERI ALS: AGROX B-3 (Diazinon 11% + Li ndane 16.6% + Captan 33.5%
AGROX D-L PLUS (Di azinon 15% + Li ndane 25% + Captan 15%
DCT (Di azi non 6% + Captan 18% + Thi ophanat e- met hyl 14%

METHODS: DCT is mainly applied to control anthracnose and seedcorn naggots. The
pur pose of these experinents was to determ ne the safety of seed treatnent

combi nations with DCT to bean seedlings. DCT was applied 1 d before planting as a
slurry (52 g/100 nm.). O her treatnents were applied on the day of planting as dry
treatnents. Seed treatnents were applied to 500 g lots of seeds and were m xed in
a plastic bag until seeds were thoroughly and evenly covered. For greenhouse
studi es, 30 seeds were planted in 15 cm al um num pi e plates, containing

non- pasteurized loamfield soil. The plates were watered as required with a fine
m st to avoid crusting. There were five replicates for each treatnment and these
were conpl etely random zed on the greenhouse bench. The greenhouse was kept at
19°C day and 16°C night tenperature. There were two seedings in the greenhouse
(14 and May) of five replicates each. For field studies a simlar experinment was
pl anted in a sandy-loamsoil with 30 seeds in 1 mplots spaced 0.65 mapart with
four replications in a random zed conpl ete bl ock desi gn. Enmergence and vi gour
were eval uated on 24 and 26 May for the greenhouse and on 31 May for the field
experiments. Emergence was a count of seedlings emerged from 30 seeds pl anted
expressed as a percentage. Vigour took into account the devel opnment of each
seedling. Plants were ranked into five categories: 0 - not energed, 1 - hypocotyl
hook showi ng, 2 - hypocotyl and cotyl edons enmerged but still hooked, 3 -

cotyl edons open, first leaf showing, 4 - first true |eaf expanded. Enmergence was
adj usted by summi ng the products of the number of seedlings in each category over
the maxi mum score (4 x 30 or 120). Data were transfornmed by the arcsine before
anal ysis and de-transformed before reporting results.

RESULTS: As presented in the table. In the field trial poor energence in seed not
protected by a fungicide was a result of seedling blights (Fusarium Rhizoctoni a).
There was al so sone seedcorn maggot injury evident.

CONCLUSI ONS: No phytotoxicity was evident in white kidney beans when DCT was
applied in combination with B3 or DL PLUS. Poor emergence was a result of the
| ack of fungicide or insecticide protection rather than evidence of
phyt ot oxicity.
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Table 1. Effect of DCT seed treatnments in conmbination with insecticide seed
treatnents on energence of white kidney beans at Ri dgetown, Ontario, 1994.

G eenhouse Field
Rat e Per cent Adj ust ed Per cent Adj ust ed
(g/kg) Ener gence Enmer gence Energence Energence
Contr ol 94 a* 80 a 70 ¢ 65 b
DCT 5.2 92 a 79 a 86 b 82 a
DCT + AGROX D-L PLUS 5.2 + 2.2 93 a 63 a 96 a 94 a
DCT + AGROX B-3 5.2 + 3.2 89 a 61 a 88 ab 85 a
CV % = 12.7 15.5 8.3 9.2
* Means followed by the sanme letter are not significantly different at the 5%

| evel (Duncan's Miultiple Range Test).

#022
STUDY DATA BASE: 306-1252-9016
CROP: Cabbage, cv. Stonehead

PEST: Di anondback moth, Plutella xylostella (L.)
Cabbage | ooper, Trichoplusia ni (Hub.)
| nported cabbageworm Artogeia rapae (L.)

NAME AND AGENCY

GAUL S O BRYDON P E and NEWION A D

Agriculture and Agri-Food Canada, Kentville Research Centre
Kentville, Nova Scotia B4N 1J5

Tel: (902) 679-5333 Fax: (902) 679-2311

TI TLE: EFFI CACY OF RH-5992 AND LANNATE AGAI NST CABBAGE LEPI DOPTERA

MATERI ALS: RH 5992 2F, (Tebufenozide)
LANNATE L, (Methomyl)
TRI TON B- 1956, (Surfactant)

METHODS: The experinmental site was a cabbage field at the Agriculture and Agri -
Food Canada, Research Centre, Kentville, Nova Scotia. Cabbage plots (6 rows of 14
cabbage plants each, 5 mwi de by 5.2 mlong) assigned to treatnent in a

random zed conpl ete bl ock design, were nonitored weekly fromthe tine of headi ng
(July 28, 1994) until harvest by counting the nunber of |arvae on 1/3 the | eaves
of 16 cabbages in the centre 4 rows of each plot. When the nean nunmber of Cabbage
Looper Equivalents (CLE; 1 CL =1 CLE, 1 ICW= 0.75 CLE, 1 DBM = 0.2 CLE) per

pl ant exceeded 0.5, sprays containing TRITON B-1956 (0.1% were applied using a
tractor nounted sprayer with a 12 nozzle side boomcalibrated to deliver 1316

L/ ha at 1000 kPa. Four sprays were applied based on CLE's, and a fifth spray was
i ndi cat ed based on counts taken on the day of harvest. Control plots were not
sprayed. At harvest Septenber 8, 1994, plants from 12 presel ected | ocations were
sanpled fromthe centre 4 rows of each plot. For each cabbage plant, injury was
rated as none, |ight, nmedium or heavy, and the wei ght was neasured.

RESULTS: Injury ratings are shown in the table. In each injury rating category
both insecticide treatnments reduced injury conpared with the control, but there
was no difference in injury rating between RH- 5992 and Lannate L. The nean
cabbage head wei ght (control, 1.57, Lannate L, 1.66, RH- 5992, 1.70; SEM 0.128)
did not differ anmpbng treatnments (ANOVA P = <0.05).
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CONCLUSI ONS: RH-5992 2F and LANNATE L, applied when weekly nonitoring indicated
CLE exceeded 0.5 per plant, effectively reduced cabbage injury ratings.

Table 1. Injury rating of cabbage, cv. Stonehead, at harvest.

Tr eat nent Rat e No. of Heads with Injury Rating of:
(a.i./ha) None Li ght Medi um  Heavy

Contr ol -- 5 19 12 12

RH 5992 0.4 kg 45 2 1 0

Lannate L 0.5 kg 40 7 1 0

#023

STUDY DATA BASE: 303-1452-8703
CROP: Cabbage, cv. Mnicole

PEST: Inported cabbageworm Artogeia rapae (L)
Di anondback noth, Plutella xylostella (L)

NAME AND AGENCY

LUND J E and STEWART J G

Agriculture and Agri-Food Canada, Charlottetown Research Centre

P O Box 1210, Charlottetown, Prince Edward |sland Cl1A 7MB

Tel: (902) 566-6818 Fax: (902) 566-6821 EMAIL: JEFF1@ERSCH. AGR CA

TI TLE: EVALUATI ON OF | NSECTI Cl DES FOR CONTROL OF | MPORTED CABBAGEWWORM AND
DI AMONDBACK MOTH ON CABBAGE, 1994

MATERI ALS: CONFI RM 240FS ( RH-5992)
AC 303,630 (Pyrrole 20%
RI PCORD 400EC ( Cyper net hri n)
COVPANI ON ( Cctyl phenoxypol yet hoxyet hanol 70%

METHODS: Cabbage seedlings were transplanted at Harrington, Prince Edward |sl and,
on June 15, 1994. Plants were spaced at 0.5 mwthin rows and at 0.9 m between
rows. Each 4 row plot nmeasured 3.6 mw de by 23 mlong. Plots were arranged in a
random zed conpl ete block design with seven treatnments each replicated four
tines. Plots were sanpled weekly fromJuly 20 to August 17. The nunbers of |CW
and DBM were recorded fromthe destructive sanpling of six plants systematically
selected fromthe 2 centre rows of each plot. Insecticides were applied on July
28 and agai n when a threshold of 0.25 Cabbage Loopers Equival ents (CLE) was

sur passed. The nunbers of 1CWand DBM | arvae were nmultiplied by 0.67 and 0. 2,
respectively to convert themto CLE. Insecticides were applied in a spray m xture
equi valent to 320 L/ha and at a pressure of approximtely 240 kPa using a CO
pressurized precision plot sprayer. The surfactant COVPANI ON was added to the
spray m xtures and the untreated check plots at a rate of 0.25% v/v. Additiona
sprays were applied to all insecticide-treated plots on August 5 and on August
12. Weeds were controlled by a pre-plant application of trifluralin at a rate of
600 g a.i./ha and by several nechanical cultivations. Ten heads fromthe centre 2
rows of each plot were harvested on August 24, and wei ght and marketability were
recorded. Heads which were free of insects, frass, and feeding damage were

consi dered mar ket abl e. Anal yses of variance were performed on the data and Least
Squares Differences (LSD) determ ned. Marketability of heads was transforned to
sqrt (arcsine (prop.)) before analysis. Detransfornmed neans are presented.
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RESULTS: As presented in the table.

CONCLUSI ONS: All insecticides provided good control of larvae at the rates
tested. Yield of marketable heads was |ower fromplots treated with CONFIRM at 70
g a.i./ha than fromplots treated with AC 303,630 at 100 g a.i./ha, AC 303, 630
pl us cypernethrin m xed, or cypernmethrin alone. No synptons of phytotoxicity were
not ed.

Table 1. Nunmber of |arvae per six plants.

| CW DBM Yield %
Rate W -----ommm e e (Mar ket abl e
g a.i./ha Jul 27 Aug4 Augll Augl7 Jul 27 Aug4 Augll Augl? heads)
check - 21 78a 25a 23a 9 16a 5ab 6a 5c
Confirm 70 21 14b 2b Ob 2 4dbc 7a 2b 48b
Confirm 140 15 18b 1b Ob 11 12ab 4abc 2bc 58ab
AC 303, 630 50 29 13b 5b 1b 16 2c 2bc Ocd 68ab
AC 303, 630 100 27 13b 2b 1b 14 3c lbc od 80a
AC + Cyper 50+17 32 11b 2b Ob 4 lc Oc od 78a
Cypernet hrin 17 18 19b 3b Ob 10 3c 2bc od 75a
* Mar ketability was transformed to sqrt (arcsine (prop.)) before anal ysis.
Det r ansf or med neans present ed.
** Means in a colum followed by a different letter are significantly

different (P = <0.05) using a LSD test.

#024

| CAR NUMBER: 61006535

CROP: Cabbage, cv. Gal axy

PEST: I nported cabbageworm Pieris rapae (L)

NAME AND AGENCY

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: 1 NSECT CONTROL | N CABBAGE USI NG THE | NSECTI Cl DE RH-5992 240F

MATERI ALS: MONI TOR 480LC ( Met hani dophos)
RH- 5992 240F (experinental)
COVPANI ON (non-ionic surfactant)

METHODS: Cabbage was transplanted on June 20 in 2 row plots spaced 0.9 m apart.
Plots were 7 mlong, and replicated four tinmes in a random zed conpl ete bl ock
design. Spray applications were nmade with a back-pack airblast sprayer at

240 L/ ha. Insecticides were applied on July 21, August 2, 12, and 22. Insect

f eedi ng damage assessnents were made by counting the nunber of feeding sites or
clusters across a plot on July 25 and on August 19, and by foliar damage ratings
on August 3 and 23. Results were analyzed using the Duncan's Miltiple Range Test.

RESULTS: As presented in the table.
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CONCLUSI ONS: Excel l ent control of the inported cabbagewor m was achi eved with al

of the candidate insecticides used in this trial. This suggests that under the

i nsect pressures found in this trial, equal control to the standard MONI TOR 480LC
treat nent was achi eved at the | owest rate of RH-5992 240F used, 0.3 L product/ha
combined with 0.1% v/v COVMPANI ON surfactant.

Tabl e 1.
No. of Insect Feeding Fol i ar Danmmge
Rat e Damage Areas* Rati ngs (0-10)**
Tr eat nent (prod/ ha) July 25 Aug. 19 Aug. 3 Aug. 23
MONI TOR 480LC + 1.1 L 17. 5a*** 20.3b 7. 8a 8. 3ab
COVPANI ON 0.1%v/v
RH 5992 240F + 0.3 L 16. 8a 22.3b 7. 8a 8. 4ab
COVPANI ON 0.1%v/v
RH 5992 240F + 0.3 L 17. 8a 20.0b 8. 3a 8. 0ab
COVPANI ON 0.25% v/ v
RH 5992 240F + 0.6 L 17. 8a 22.0b 6. 0b 7.3b
COVPANI ON 0.1%v/v
RH 5992 240F + 0.6 L 19. 3a 24.3b 7. 8a 8. 8a
COVPANI ON 0.25% v/ v
Contr ol 15. 8a 36. 8a 5. 8b 4. 8c
* Number of |nsect Feeding Damage Areas - the average nunber of feeding
clusters per plot. The [ ower the nunber, the nore effective the treatnent.
** Fol i ar Danmage Ratings (0-10): 0O, no control, foliage severely damaged; 10,

conmpl ete control
i Means foll owed by the sanme letter do not differ significantly
(P = <0.05, Duncan's Miltiple Range Test).

#025

| CAR NUMBER: 61006535

CROP: Cabbage, cv. @al axy

PEST: Inported cabbageworm Pieris rapae (L).

NAME AND AGENCY

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: | NTEGRATED PEST MANAGEMENT OF CABBAGE | NSECTS USI NG THE | NSECTI CI DE
AC 303, 630 240SC

MATERI ALS: AC 303, 630 240SC (experinental)
CYMBUSH 250EC (Cypermnet hrin)

METHODS: Cabbage was transplanted on June 20 in 2 row plots spaced 0.9 m apart.
Plots were 7 mlong, and replicated four tinmes in a random zed conpl ete bl ock
design. Spray applications were made with a back-pack airblast sprayer at 240

L/ ha. Insecticides were applied on July 21, August 2, 12, and 22. Insect |eaf-

f eedi ng danmage assessnents were taken by counting the nunber of feeding sites or
clusters across a plot on July 27 and August 19, and by foliar danage ratings on
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August 3 and 23. Results were analyzed using the Duncan's Miltiple Range Test.
RESULTS: As presented in the table.

CONCLUSI ONS: Under noderate pressure fromthe inported cabbageworm all of the
i nsecticide treatnents significantly controlled the insect pest by |ate season.
AC 303, 630 240SC and CYMBUSH 250EC were effective at the |lower rates used al one
or in conbination.

Tabl e 1.
No. of Insect Feeding Fol i ar Danmge
Rat e Damage Areas * Rati ngs (0-10)**
Tr eat nent pr od/ ha July 27 Aug. 19 Aug. 3 Aug. 23
AC 303, 630 240SC 208.3 nL 18. 0ab*** 14.8b 8. 5a 7.9b
AC 303, 630 240SC 416.7 L 15.5b 14.0b 7.8a 8. 3ab
AC 303, 630 240SC + 208.3 L 13.5b 12.5b 7. 8a 8. 8ab
CYMBUSH 250EC 70.0 nL
AC 303, 630 240SC + 416.7 L 15.3b 14.0b 8. 9a 8. 9a
CYMBUSH 250EC 70.0 nL
AC 303, 630 240SC + 208.3 nL 16. 8ab 14.0b 8. 8a 8. 9a
CYMBUSH 250EC 140.0 L
AC 303, 630 240SC + 416.7 L 14.5b 11.8b 8. 0a 8. 8ab
CYMBUSH 250EC 140.0 L
CYMBUSH 250EC 70.0 nL 18. 0ab 12.0b 9. 0a 8. 3ab
CYMBUSH 250EC 140.0 L 17. 0ab 14.0b 9. 0a 8. 5ab
Contr ol 23. 5a 27.5a 4. 3b 4. 8c
* Number of |nsect Feeding Damage Areas - the average nunber of feeding
clusters per plot. The [ ower the nunber, the nore effective the treatnent.
** Fol i ar Danage Ratings (0-10): 0O, no control, foliage severely damaged; 10,

conpl ete control
i Means foll owed by the sanme letter do not differ significantly
(P = <0.05, Duncan's Miltiple Range Test).

#026

STUDY DATA BASE: 364-1421-8704

CROP: Canol a, var. Exce

PEST: Crucifer flea beetle, Phyllotreta cruciferae (Goeze)

NAMVE AND AGENCY

WSE | L

Agriculture and Agri-Food Canada, W nni peg Research Centre
W nni peg, Manitoba R3T 2Md

Tel: (204) 983-1450 Fax: (204) 983-4604

TI TLE: CANOLA SEEDLI NG PROTECTI ON FROM FLEA BEETLE DAMAGE W TH GRANULAR AND SEED
DRESSI NG | NSECTI Cl DES

MATERI ALS: FURADAN 10G ( Car bof ur an)
CLOAK (Lindane 53.3% + Carbathiin 4.5%+ Thiram 9%
COUNTER 5G ( Ter buf os)
Bl ODAC 5G (pesticide carrier)
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ROVRAL ST (Lindane 50% + | prodi one 16.7%
EXP- 80534A; EXP-80430B; UBI-2608-1
VI TAVAX RS (Li ndane 68% + Carbathiin 4.5% + Thiram 9%

METHODS: Canol a was seeded 27 May 1994 to a depth of 2-3 cmin 17.5 cm row
spacings at a seeding rate of 5.6 kg/ha with a double disc press drill in field
plots at A enlea, Manitoba. Plots were 1.25 mx 8.0 mand were replicated five
tinmes in a random zed conpl ete bl ock design. The seed germination for al
treatnents was tested by placing 25 seeds per treatnment between noistened filter
paper in petri dishes, replicating each treatnent four tinmes, and then sealing
the dishes for 6 d at 25°C. Two plant counts of 0.25 n¥/ plot and a visua
assessnment of flea beetle damage throughout the plot were taken on June 17. Flea
beet| e danage was rated using a scale based on percent |eaf surface area danaged
0 = no damege; 0.5 = 5% 1.0 = 10% 2 = 25% 3 = 50% 3.5 = 75% 4 = 100% Yields
were taken Septenber 9 by straight conmbining the entire plot and drying the seed
sanpl es before wei ghing.

RESULTS: Rates of the active ingredient in the table refer only to the
i nsecticidal components of the formulation

CONCLUSI ONS: Seed germ nation was reduced for granular treatnments that included
CLOAK as a seed dressing and for UBI-2608-1 at the highest rate only. Pl ant
densities in the plots were largely unaffected by differences in seed

germ nation. Plant stands for all treatnments were the same as the check plots
except for the COUNTER + CLOAK treatnment which had fewer plants. No flea beetle
feeding injury was observed in any plots during the seedling stage. Al
treatnents had yields that did not differ from either CHECK

Rat e Seed Canol a
(g a.i./ Germ nation Pl ant Pl ant s Yield
Treat ment s kg seed) (99 Damage / nt (g/ nt)
check - 99a* 0 178bcd 284. 6bc
FURADAN 50 98ab 0 167de 278. Obc
FURADAN + CLOAK 50 + 12 81d 0 168de 291. 3abc
COUNTER 50 93abc 0 171cde 295. 9abc
COUNTER + CLOAK 50 + 12 83cd 0 140e 298. 7abc
Bl ODAC 50 94ab 0 191a-d 296. 5abc
Bl ODAC + CLOAK 50 + 12 88bcd 0 186a-d 302. Oabc
ROVRAL ST 12 96ab 0 200a-d 293. 4abc
EXP- 80534A 12 96ab 0 202a-d 294. Oabc
CLOAK 12 92abc 0 214a-d 277. 4c
ROVRAL ST 15 99a 0 180bcd 301. 5abc
VI TAVAX RS 15 89a-d 0 200a-d 324. 5a
EXP- 80430B 15 95ab 0 192a-d 296. 4abc
UBI - 2608- 1 4 92abc 0 206abc 302. 1labc
UBI - 2608- 1 6 92abc 0 202a-d 322. 1a
UBI - 2608- 1 8 95ab 0 210ab 293. 8abc
UBI - 2608- 1 12 90a-d 0 218a 306. labc
UBI - 2608- 1 15 81d 0 195a-d 311. 1ab
check - - 0 205abc 299. 2abc
* Wthin each col um, nmeans followed by the sane letter are not significantly
different at the 5% I evel according to Duncan's Miltiple Range Test.
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#027

STUDY DATA BASE: 352-1252-8501

CROP: Carrot, cv. Six pack

PEST: Carrot weevil, Listronotus oregonensis (LeConte)

NAME AND AGENCY

STEVENSON A B and BARSZCZ E S

Agriculture and Agri-Food Canada, Pest Managenent Research Centre

P O Box 6000, 4902 Victoria Avenue North, Vineland Station, Ontario LOR 2EO
Tel: (905) 562-4113 Fax: (905) 562-4335

TI TLE: CHEM CAL CONTROL OF THE CARROT WEEVIL AT THE HOLLAND MARSH, 1994

MATERI ALS: | M DAN 50W ( Phosnet)
LORSBAN 4E (Chl or pyri f os)
CYMBUSH 250EC ( Cypermnet hrin)

METHODS: The experiment was conducted on muck soil at the Muck Research Station
Kettl eby, Ontario. Each plot consisted of 6 rows x 7.5 mlong. There were four
replicates. Sprays were applied with a tractor-nounted plot sprayer that
delivered approximately 600 L/ha. Treatments were applied at the 2 (June 16) and
4 (June 27) true-leaf stages. On July 27, all carrots in ten 30.5 cm segnents of
row were harvested from each plot and exam ned for carrot weevil damage. The
number of "dead" carrots (destroyed by carrot weevil feeding) still evident was
recorded for each plot, but the total nunmbers destroyed could not be determ ned
at that tinme. Damaged carrots were rated subjectively as |ight, noderate, and
severe. In general, carrots rated "noderate" or "severe" were inmedi ately
identifiable as unmarketable. Analysis of variance was carried out on the nean
number of carrots per plot sanple (a total of 3 mof row), and on the transforned
(arcsine) overall percent injury (including "dead" carrots), the percent injury
at harvest (not including "dead" carrots), and the percent noderate to severe
injury (including "dead" carrots).

RESULTS: As presented in the table.

CONCLUSI ONS: All treatnments provided significant reductions of carrot weevil
damage. There were no significant differences between treatnents. As one
objective of this trial was the assessment of LORSBAN for control of carrot

weevil and first-generation carrot rust fly as part of a m nor use proposa
(URMULE 92-105), it can be concluded that LORSBAN would be a suitable alternative
to | MDAN for carrot weevil control if necessary. Carrot rust fly injury was too
i ght throughout the plots to assess the treatnments for control of that insect.
The conparison of CYMBUSH applied in water vs. carrot oil was part of a different
study; there was no significant difference in control between the two treatnents.
Di fferences between treatnents in total plants were due, at least in part, to the
destruction of plants by early carrot weevil injury, not all of which were
detectable at harvest. IMDAN permtted a significantly better survival of plants
than did CYMBUSH or the check. It was also noted that the CYMBUSH-oil treatnent,
whi ch was applied on a hot day, caused sone nortality of plants.
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Table 1. Effect of two applications of insecticides on injury to carrots caused
by carrot weevil, Holland Marsh, 1994.*

Tr eat ment Rat e Mean no. Mean % Mean % Mean %
(product/ ha) carrots** i nf. i nf. at nod- sev.
/ pl ot i har vest
Saer|e * k% % *kk k%
I M DAN 50W 2.2 kg 280a 2. 4a 0. 4a 2. 2a
LORSBAN 4E 2.8 L 257ab 5. 3a 3. 4a 3. 6a
CYMBUSH 250EC 280 nL (water) 241 bc 8. 7a 6. 4a 3. 2a
CYMBUSH 250EC 280 nL (oil) 218 ¢ 4. 3a 2. 2a 2. 8a
check 226 bc 25.9 b 20.1 b 16.8 b
* True Means followed by the sanme letter are not significantly different

according to a Duncan's Multiple Range Test (P = <0.05) perforned or
transforned (aresine) data for all percentages.

** I ncl udes harvestable carrots plus "dead"(severely wilted or cadavers)
recogni zabl e at harvest. Some carrots killed early were no | onger
i dentifiable.

i I ncl udes carrots infested at harvest plus "dead" carrots.

**** | ncludes only harvestable carrots.

**x** Carrots rated with noderate to severe injury plus "dead" carrots
i dentifiable.

#028

| CAR: 206003

CROP: Oni ons, yell ow cooki ng

PEST: Onion maggot fly, Delia antiqua (Meig.)

NAME AND AGENCY

McDONALD M R, JANSE S and GOLDMAN |

Muck Research Station, HRI O

R R 1, Kettleby, Ontario LOG 1J0

Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: EVALUATI ON OF ONI ON LI NES FOR ONI ON MAGGEOT FLY RESI STANCE

MATERI ALS: Ni neteen onion breeding |lines obtained fromDr. I. Goldman, University
of Wsconsin, two comercial cultivars Norstar and Fortress.

METHODS: Twenty-one onion |lines were seeded in 288-celled plug trays in the

gr eenhouse on March 17 and 18, 1994. The trial was conducted at the Mick Research
Station where onion maggot flies occur naturally. The seedlings were planted out
on May 10 and 11, 1994. There were four replicates per line arranged in a

random zed conpl ete bl ock design. Each replicate consisted of 2 rows x 3.5 m
long. Two commercial cultivars, Norstar and Fortress, were used as checks for the
trial. Half of the Norstar and Fortress plugs were treated with LORSBAN 4E at 1.6
m. a.i./500 mL water per tray, 2 d before planting. No other insecticides were
applied to any of the lines throughout the trial period. Damage assessnents began
approximtely 1 week after the peaks of first (June 13) and second (August 11)
generati ons of nmamggot flies. Maggot damge was assessed 3 tines a week by
counting the nunber of wilted plants, and once a week these assessnments were
confirmed by rogueing the onions and | ooking for synptonms of maggot damage at the
base of the plant. All onions were harvested and wei ghed on October 5, and 6,
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1994. Maggot damage and yield data were subjected to analysis of variance (ANOVA)
using Statistix version 4.0.

CONCLUSI ONS: Significant differences in resistance to onion maggot were found
anong the lines for both assessnments and these differences were also related to
yield. Drench applications of Lorsban 4E reduced maggot danmge and i ncreased
yield. Total damage to Line 1306-91 was equivalent to the insecticide-treated
lines. Yields of 116-93 and untreated Fortress were equivalent to insecticide-
treated Norstar.

Table 1. Oni on maggot danage and yield of transplanted yell ow cooki ng onion
breeding lines at Kettleby/Bradford, Ontario, 1994.

1st 2nd Tot al Yield
Tr eat nent generation generation damage kg/ 7.5 m
Fortress Drench 0.0 e* 3.1 g 3.1 g 21.30 a
Nor star Drench 0.9 de 3.0 g 3.8 fg 18.53 ab
1306-91 4.3 cde 10.0 f 13.1 efg 12. 06 cdefg
15.64-91 9.0 bcde 12. 6 cdef 19.9 de 10. 62 efgh
Nor st ar 9.1 bcde 14.7 bcdef 21.8 de 12. 66 cdefg
1804- 93 9.1 bcde 16.9 bcdef 23.7 de 12. 12 cdefg
116-93 9.9 bcde 17.7 bcdef 24.7 de 15. 60 bc
Fortress 10.5 bcde 9.7 f 18.5 def 15. 35 bcd
1562-91 10.5 bcde 12. 3 def 20.0 de 9.47 fgh
123-93 10.9 bcde 10.3 f 19. 3 def 13.98 cde
1812-93 10. 2 bcde 15.5 bcdef 23.9 de 8. 43 ghhi
117-93 12.9 bcde 17. 2 bcdef 26. 8 cde 11. 83 cdefg
1337-91 13. 3 bcde 12. 7 cdef 23.3 de 9.23 fgh
115-93 14.1 bcd 9.4 f 21.8 de 13.19 cdef
114-93 14.1 bcd 15. 4 bcdef 26.1 cde 11. 43 defg
118-93 14. 4 bcd 16. 9 bcdef 27.2 cde 10. 82 efgh
126-93 14. 4 bcd 19. 6 bcde 29.8 cd 11. 66 cdefg
1800- 93 17.2 bc 31.3 a 40. 4 bc 8.87 gh
125-93 18.2 b 20.0 bcd 31.6 cd 9.46 fgh
124-93 19.3 b 16. 3 bcdef 31.0 cd 12. 28 cdefg
1399-91 20.4 b 10.9 ef 27.0 cde 6.66 ij
1784-93 38.2 a 22.1 b 47.4 ab 7.26 hij
1014-92 48.4 a 21.5 bc 56.5 a 3.67 j
* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, L.S.D. Protected Test.

#029
STUDY DATA BASE: 343-1241-9103
CROP: Evening prinrose, cv. EP 10, OCenothera biennis L

PEST: Bud weevil, Acanthoscelides acephal us (Say);
Tar ni shed plant bug (TPB), Lygus lineolaris (Palisot);
M cr ol epi dopt era, Aethes oenotherana (Riley); Mnphidae

NAME AND AGENCY

TOLMAN J H

Agriculture and Agri-Food Canada, Pest Managenent Research Centre
1391 Sandford Street, London, Ontario N5V 4T3
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Tel: (519) 645-4452 Fax: (519) 645-5476

HANLON J J, CHENG H H

Agriculture and Agri-Food Canada, Pest Managenent Research Centre (Del hi Farm, P
O Box 186, Delhi Ontario NAB 2WD

Tel: (519) 582-1950 Fax: (519) 582-4223

RI PLEY B D

Ontario Mnistry of Agriculture, Food and Rural Affairs

Agricul tural and Food Laboratory Services Branch

95 Stone Rd. W, P O Box 3650, Zone 2, Guel ph, Ontario NlH 8J7

Tel: (519) 767-6200 Fax: (519) 767-6240

TI TLE: EVALUATI ON OF | NSECTI Cl DES FOR CONTROL OF | NSECT PESTS OF EVENI NG
PRI MROSE

MATERI ALS: ORTHENE 75SP (Acephat e)
RI PCORD 400EC ( Cyper net hri n)
AMBUSH 500EC ( Per net hri n)
DECI S 2. 5EC (1990) (Deltamethrin)
DECI S 5. OEC (1991-92) (Deltamethrin)

METHODS: Experinments were carried out on Fox |oany sand at the Del hi Research
Centre during 1990, 1991, and 1992. Plots nmeasured 3.66 mw de x 7.63 mlong and
were arranged in a random zed conpl ete block design with four replications.
Eveni ng prinrose (EP) seedlings were transplanted into field plots in early

Sept ember each year. Plants were spaced 30.5 cmapart in rows separated by 61 cm
Each pl ot consisted of 6 rows (25 plants/row) of EP, with the outside rows in
each plot serving as guard rows. Insecticides were applied in two passes using a
CO, pressurized, tractor-nounted sprayer fitted with four LF-3 nozzles delivering
either 350 L/ha (Application 1) or 640 L/ha (Applications 2 and 3) at 206 kPa.
Tim ng of insecticide applications each year are shown in Table 1. Applications 1
and 2 were primarily applied for control of bud weevils and TPB; application 3
was targeted against M crol epidoptera. Bud weevils and TPB were counted at
regul ar intervals by nmoving slowly through each plot, counting the number of
adult insects on 1 of the centre 4 rows, ie. the nunber of insects per 25 plants.
M crol epi doptera were counted by randomy harvesting and di ssecting sanples of 20
EP seed pods fromthe centre 4 rows of each plot and totalling the number of

M crol epi doptera | arvae extracted from each sanple. Data were anal yzed by one-way
anal ysi s of variance; significant neans were separated using Duncan's Miltiple
Range Test.

RESULTS: Popul ations of adult weevils and TPB before and 4-20 d after each of the
first two insecticide applications are shown respectively in Table 2 and Table 3.
Numbers of M crol epi doptera | arvae in EP seed pods before and 6 - 8 d after
application three are shown in Table 4.

CONCLUSI ONS: Popul ati ons of bud weevils were significantly lower in all treated
plots than in CONTROL plots follow ng five of six insecticide applications;

al t hough bud weevil popul ations were also lower in treated plots foll ow ng
Treatnment 2 in 1990, the difference was not statistically significant. Simlar
trends were observed for TPB popul ati ons. ORTHENE had no effect on nunmbers of

M crol epi doptera | arvae di ssected from EP seed pods in 1990 and 1992. DECI S

provi ded nost reliable control of Mcrol epi doptera |arvae, significantly reducing
numbers each year; observed reductions follow ng application of RI PCORD and
AMBUSH proved statistically significant only in 1990 and 1991.

RESI DUES: Sanpl es of EP seed fromthe 1990 crop were anal yzed for pesticide

resi dues. No detectable residues of cypermethrin (RI PCORD), pernethrin (AVBUSH)
or deltanmethrin (DECIS) were detected in EP seed conbined 47 d after the | ast

i nsecticide application. Acephate (ORTHENE) residues, in EP seed harvested on the
sane date, averaged 0.065 ppm
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SUMMARY: Application of R PCORD, AMBUSH or
TPB and M crol epi doptera in EP with no accunul ati on of

popul ati ons of bud weevil,

DECI S provided reliable control of

detectabl e residues in harvested seed. While ORTHENE application controlled both

bud weevils and TPB, contro
acephate residues remained in EP seed at

of M crol epi doptera proved unreliable and neasurabl e

harvest.

Table 1. Application dates for insecticides applied for control of insect pests
of evening prinrose.
Appl i cation Year of Application
Nunmber 1990 1991 1992
1 20 June 28 May 18 June
2 05 July 21 June 08 July
3 09 August 09 August 17 August
Table 2. Effect of insecticides on populations of bud weevils in evening
prinrose - 1990-1992.
Tr eat ment Rat e Mean Nunber Weevil s/ 25 Plants
Appl i ed (g a.i./ha) Pre.* Post ** Pre Post
No. 1 No. 1 No. 2 No. 2
1990:
ORTHENE 75SP 1000. 0 2.8 a 0.5 Db 0.3 a 0.0 ax**
RI PCORD 400EC 70.0 2.3 a 0.3 Db 0.3 a 0.0 a
AMBUSH 500EC 70.0 1.8 a 0.0 b 2.0 a 0.0 a
DECI S 2. 5EC 10.0 0.8 a 0.0 b 0.8 a 0.5 a
CONTROL ---- 1.8 a 3.0 a 2.3 a 1.0 a
1991:
ORTHENE 75SP 1000. 0 5.0 a 0.0 b 2.5 a 0.5 Db
RI PCORD 400EC 70.0 4.8 a 0.0 b 1.8 a 0.0 b
AMBUSH 500EC 70.0 3.0 b 0.0 b 3.3 a 0.0 b
DECI S 2. 5EC 10.0 1.5 b 0.3 Db 4.5 a 0.0 b
CONTROL ---- 2.5 Db 8.3 a 9.0 a 4.5 a
1992:
ORTHENE 75SP 1000. 0 18.3 a 2.5 Db 6.8 a 0.0 b
RI PCORD 400EC 70.0 15.8 a 4.8 b 5.8 a 0.0 b
AMBUSH 500EC 70.0 18.0 a 4.0 b 5.0 a 0.5 Db
DECI S 2. 5EC 10.0 23.5 a 6.0 b 7.3 a 0.8 Db
CONTROL ---- 15.8 a 28.5 a 18.3 a 6.8 a
* I nsect nunmbers before insecticide application
** I nsect nunmbers after insecticide application.
i For each year, nmeans within a colum followed by the sanme letter are not
significantly different (P = 0.05) as determ ned by Duncan's Miltiple Range
Test .
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Table 3. Effect of insecticides on popul ations of tarnished plant bugs in evening
prinrose - 1990-1992.

Tr eat nent Rat e Mean No. Pl ant Bugs/25 Plants
Appl i ed (g a.i./ha) Pre.* Post ** Pre. Post
No. 1 No. 1 No. 2 No. 2
1990:
ORTHENE 75SP 1000. 0 0.5 a 0.3 Db 5.8 a 0.3 b***
RI PCORD 400EC 70.0 0.5 a 1.5 b 7.0 a 2.5 Db
AMBUSH 500EC 70.0 0.8 a 2.3 Db 6.5 a 0.3 Db
DECI S 2. 5EC 10.0 0.5 a 3.0 b 5.8 a 0.3 Db
CONTROL ---- 0.3 a 17.0 a 8.3 a 14.5 a
1991:
ORTHENE 75SP 1000. 0 0.0 a 0.0 a 3.3 a 1.3 b
RI PCORD 400EC 70.0 0.0 a 0.0 a 5.0 a 0.0 b
AMBUSH 500EC 70.0 0.0 a 0.0 a 8.8 a 0.0 b
DECI S 2. 5EC 10.0 0.0 a 0.5 a 6.5 a 0.0 b
CONTROL ---- 0.0 a 1.0 a 8.5 a 4.0 a
1992:
ORTHENE 75SP 1000. 0 0.8 a 0.0 b 4.3 a 2.0 bc
RI PCORD 400EC 70.0 0.8 a 0.0 b 2.0 a 1.5¢c
AMBUSH 500EC 70.0 1.0 a 0.0 b 1.8 a 4.3 ab
DECI S 2. 5EC 10.0 1.0 a 0.0 b 4.3 a 3.0 bc
CONTROL ---- 1.3 a 8.3 a 5.0 a 6.0 a
* I nsect nunmbers before insecticide application
** I nsect nunmbers after insecticide application.

i For each year, nmeans within a colum followed by the same letter are not
significantly different (P = 0.05) as determ ned by Duncan's Miltiple Range
Test .

Table 4. Effect of insecticides on popul ations of Mcrol epidoptera |arvae in
eveni ng prinrose seed pods - 1990-1992.

Tr eat ment Rat e Mean Nunber Larvae/20 Seed Pods
Appl i ed (g a.i./ha) 1990 1991 1992

Pre.* Post ** Pre. Post Pre Post
ORTHENE 75SP 1000. 0 7.0 a 10.5 a 5.3 a 1.8 b 9.0 ab 10.8 a***
RI PCORD 400EC 70.0 4.0 a 2.5 Db 0.8 a 0.5 Db 4.3 ¢ 3.8 ab
AMBUSH 500EC 70.0 6.5 a 3.0 b 1.8 a 1.0 b 6.8 bc 7.8 ab
DECI S 2. 5EC 10.0 4.8 a 2.0 Db 1.0 a 0.5 Db 3.0 c 2.8 Db
CONTROL ---- 13.0 a 10.5 a 7.5 a 6.8 a 11.3 a 10.8 a
* I nsect nunmbers before insecticide application
** I nsect nunmbers after insecticide application.

*k For each year, nmeans within a colum followed by the same letter are not
significantly different (P = 0.05) as determ ned by Duncan's Miltiple Range
Test .
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#030

| CAR: 84100737

CROP: Onion, cv. Prince

PEST: Oni on maggot, Delia antigua (Meig.)

NAME AND AGENCY

RI TCEY G and HARRIS C R

Departnment of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120, ext. 3333 Fax: (519) 837-0442

TI TLE: |1 NSECTI Cl DE SEED COATI NGS AND GRANULAR | NSECTI Cl DE FOR ONI ON MAGGOT
CONTROL

MATERI ALS: DYFONATE 10 G (Fonof os)
LORSBAN 15 G (Chl orpyrifos)
AZTEC 2.1 G (Phosetbupirin + Cyfluthrin)
TRI GARD 75% ( Cyr omazi ne)
LORSBAN 480 g/L (Chlorpyrifos)
PRO GRO (Carbathiin 30% + Thiram 50%

METHODS: The tests were done at the Holland Marsh on nuck soil. The experinmenta
pl ot was arranged in a randon zed conplete bl ock design with four replicates.
Each row was 4 mlong with 40 cm between the rows. Commercial film seed coatings
(Bej o FILMKOTE) were provided by Bejozaden Ltd., Warmenhui zen, Holland. The
granul ar fornul ati ons were applied in-furrow at planting tinme (May 13, 1994) by
adding themwith the seed treated with PRO GRO on a V-belt planter. Estimates for
the effectiveness of treatnments were made as follows: the nunber of plants in the
row were counted for initial stand on June 8 and then exam ned twi ce weekly from
June 13 to July 18 for onion maggot danmge. On each date plants that were wlted
from oni on maggot were counted and rempved. On July 20, the remaining plants were
pul | ed and exam ned for oni on maggots.

RESULTS: As presented in the table.

CONCLUSI ONS: Wth the high infestation (64% of the onion maggot, the AZTEC
furrow treatment al one was highly effective in controlling the onion maggot.

TRI GARD seed treatnent alone and in conmbination with furrow treatments of AZTEC,
LORSBAN, and DYFONATE were effective. The LORSBAN granul ar treatnent and the
LORSBAN seed treatnment were not as effective as the TRI GARD seed treatnent and
the conbi nati on of granular and seed treatnents.
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Table 1. Initial stand, percent maggot danage foll ow ng the indicated granul ar
and seed treatnment at seeding.

Initial plant % maggot
Granul ar Rat e Seed treatnents count damage*
treatnents kg a.i./ha 50 g a.i./kg seed /4 mrow /4 mrow
LORSBAN 15 G 1.1 LORSBAN 68 18. Oc**
LORSBAN 15 G 1.1 TRI GARD 82 4.9cd
AZTEC 2.1 G 0.5 LORSBAN 84 8. 7cd
AZTEC 2.1 G 0.5 TRI GARD 76 7.6c¢cd
DYFONATE 10G 1.1 TRI GARD 65 2.3d
- LORSBAN 83 40. Ob
- TRI GARD 70 16. 1c
LORSBAN 15 G 1.1 - 81 35.9b
DYFONATE 10 G 1.1 - 73 12. 7cd
AZTEC 2. 1G 0.5 - 94 9. 3cd
check - - 86 64. Oa
* Accunul ative counts June 13, 16, 20, 23, 27, 30, July 4, 7, 11, 14, 18, and
20.
** Means foll owed by the sanme letter are not significantly different (P#0.05;
LSD test).
#031

| CAR: 84100737
CROP: Onion, cv. Copra, Corona, Prince
PEST: Oni on maggot, Delia antiqua (Meig.)

NAME AND AGENCY

RI TCEY G and HARRIS C R

Departnment of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120, ext. 3333 Fax: (519) 837-0442

TI TLE: |1 NSECTI Cl DE SEED COATI NGS FOR ONI ON MAGGOT CONTROL

MATERI ALS: TRI GARD 75% (Cyr omazi ne)
LORSBAN 480 g/L (Chlorpyrifos)
GAUCHO 70% (I m dacl opri d)
PRO GRO (Carbathiin + Thiram

METHODS: The tests were done at the Holland Marsh on nmuck soil. The two onion
trials were each arranged in a random zed conpl ete bl ock design with four
replicates. Trial 1 was to conpare the onion naggot efficacy of three insecticide
seed treatnents at three different rates using one seed variety, Prince. Trial 2
was to conpare the onion naggot efficacy with three seed varieties using two

i nsecticide seed treatnments. Conmercial film seed coatings (Bejo FILMKOTE) were
provi ded by Bejozaden Ltd., Warnenhuizen, Holland. Seed treated with PRO GRO was
applied in-furrow at planting tine (May 11, 1994) by an Earthway precision garden
seeder. Each plot of the onion experiment was 2 rows x 6 mlong and 40 cm between
the rows. Estimates for the effectiveness of treatnments were nmade as follows: the
number of plants in 1 row of each plot was counted for initial stand on June 9
and then exam ned twi ce weekly from June 13 to July 18 for oni on naggot damage.
On each date plants wilting from oni on maggot were counted and renoved. On July
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20, the remaining plants were pulled and exam ned for onion maggot damage. On
August 23 the second row of plants were pulled and exam ned for onion maggots.
The proportion of plants danaged by the oni on nmaggot was used to estimte stand
| oss.

RESULTS: As presented in the table.

CONCLUSIONS: In Trial 1, the commercial seed treatnment of TRI GARD was nore
effective than LORSBAN and GAUCHO in controlling the first generation of the

oni on maggot. By the end of the second generation, there was no significant
difference in plant loss with the seed treatnments of LORSBAN and TRI GARD. In
Trial 2, there was no significant difference in onion maggot control in relation
to the three seed varieties tested.

Table 1. Initial stand, percent nmaggot danmage, and percent stand | oss follow ng
the indicated seed treatnent.

Initial % %
Rat e pl ant maggot st and
Seed Treatnents (g a.i./kg seed) count damage/ 6 nt | oss
/6 mrow Gen. 1 Gen. 1 & 2**
Trial 1 var. Prince
TRI GARD 25 162 12. 8cd*** 32.8Db
TRI GARD 50 122 16. 8bc 21.6Db
TRI GARD 75 119 6. 1d 27.2b
LORSBAN 25 127 32. 4bc 27.9b
LORSBAN 50 132 33. Obc 25.7b
LORSBAN 75 126 32. 1bc 27.6Db
GAUCHO 25 120 50. 3ab 59. 4a
GAUCHO 35 128 56. 4a 64. 6a
GAUCHO 50 106 48. Oab 59. 0a
check - 147 48. 7ab 59. 7a
Trial 2 var. Prince
LORSBAN 50 132 7.5d 29.0fg
TRI GARD 50 125 10. 4d 24. 0g
check - 125 49. 6a 53. 8ab
var. Copra
LORSBAN 50 134 12. 7cd 38. 3def
TRI GARD 50 142 6. 9d 33. 5efg
check - 143 33. 5ab 58. 5a
var. Corona
LORSBAN 50 104 6. 3d 29.1fg
TRI GARD 50 100 4.3d 36. Odefg
check - 112 28. 2bc 47.9bcd
* Accumnul ative counts June 13, 16, 20, 23, 27, 30, July 4, 7, 11, 14, 18, and
20. Based on 6 m 4 replicates.
** 2nd generation, final count August 23.

i Means foll owed by the sanme letter are not significantly different (P#0.05;
LSD test). Trials 1 and 2 were anal yzed separately.
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#032

| CAR: 84100737

CROP: Onion, cv. Stokes Exporter |

PEST: Oni on maggot, Delia antiqua (Meig.)

NAME AND AGENCY

RI TCEY G and HARRIS C R

Departnment of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120, ext. 3333 Fax: (519) 837-0442

TI TLE: PESTI CI DES FOR ONI ON MAGGOT CONTROL

MATERI ALS: DYFONATE 10 G (Fonof os)
LORSBAN 15 G (Chl orpyrifos)
FORCE 15 G (Tefluthrin)
AZTEC 2.1 G (Phosetbupirin 2% + Cyfluthrin 0.1%
DYFONATE 431 g/ L (Fonof os)
FORCE 200 g/L (Tefluthrin)
FIPRONIL 80 WG (Aryl heterocycle)
PRO GRO (Carbathiin 30% + Thiram 50%

METHODS: The tests were done at the Holland Marsh on nuck soil. The experinmenta
pl ot was arranged in a randon zed conpl ete bl ock design with four replicates.
Each plot had 2 rows x 6 mlong with 40 cm between the rows. In addition to the
granul ar pesticides applied with the seed, all seed was treated by shaking it
with a dust fornul ation of PRO GRO at 25 g/ kg seed. The granul ar formul ations
were applied in-furrow at planting time (May 10, 1994) by adding themw th the
seed on a V-belt planter. The LORSBAN, DYFONATE, and FORCE treatnents were
applied directly onto the seed and then treated with the dust fornulation of PRO
GRO. Estimates of the effectiveness of treatnments were nmade as follows: the
number of plants in 1 row of each plot were counted for initial stand on June 8
and then exam ned twi ce weekly from June 13 to July 18. On each date plants that
were wilted from oni on maggot were counted and renoved. On July 20, the remnining
pl ants were pulled and exam ned for onion naggots. The second row was harvested
on October 3 for yield.

RESULTS: As presented in the table.

CONCLUSI ONS: The registered insectici des DYFONATE and LORSBAN were noderately

effective in controlling the high infestation (73.2% of the onion maggot. The
unregi stered granul ar insecticide AZTEC was nore effective in controlling the

oni on maggot than the registered insecticides. The seed treatnment FIPRON L was
nore effective than DYFONATE and FORCE. Plants protected with the granul ar

i nsecticide AZTEC and the seed treatnment FIPRONI L had the highest yields.
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Table 1. Initial stand, percent maggot danage, and yield follow ng the indicated
treat nent at seeding.

Initial Maggot
Rat e pl ant damage* Yield
Treat nents (kg a.i./ha) count (9% (kg/ ha x 10%)
/6 mrow
LORSBAN 15 G 1.1 211 51. 2bcd** 23. 5ef
2.2 198 31. 9def 24. 2de
DYFONATE 10 G 1.1 194 47. 5bc 25. 5de
2.2 147 29. 9def 39. 2cd
FORCE 1.5 G 0.45 188 46. 4bc 17. 8ef gh
0.6 203 34. 2bcd 40. 7bc
AZTEC 2.1 G 0.5 217 4. 5¢g 58. 3a
FIPONIL S. T.*** 0. 0006* *** 144 27.0cde 56. 3a
0. 0013**** 157 14.5fg 55. 4ab
DYFONATE S. T. *** 0. Q2% *** 150 61. 5ab 21. 7efg
0. 025* *** 137 36. 5cde 28. 8cde
FORCE S. T.*** 0. 008**** 123 71.5a 8. 8f gh
0. 010**** 147 80. 0a 7. 1gh
check - 185 73.7a 4. 2h
* Accumul ative counts June 13, 16, 20, 23, 27, 30, July 4, 7, 11, 14, 18, and
20. Based on 6 m four replicates.
** Means foll owed by the sanme letter are not significantly different

(P = 0.05; LSD test).
*xx ST = seed treated.
**x*  Kg a.i./kg seed.

#033

| CAR: 84100737

CROP: Onion, cv. Benchmark

PEST: Oni on maggot, Delia antiqua (Meig.)

NAME AND AGENCY

RI TCEY G and HARRIS C R

Departnment of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120, ext. 3333 Fax: (519) 837-0442
MCDONALD M R and JANSE S

Ontario Mnistry of Agriculture, Food and Rural Affairs
Mick Research Station, Kettleby, Ontario LOG 1J0

Tel: (416) 775-3783 Fax: (416) 775-4546

TI TLE: PESTI CI DES FOR ONI ON MAGGOT CONTROL - PRECI SI ON SEEDI NG

MATERI ALS: DYFONATE 10 G (Fonof os)
LORSBAN 15 G (Chl orpyrifos)
FORCE 1.5 G (Tefluthrin)
AZTEC 2.1 G (Phosetbupirin 2% + Cyfluthrin 0.1%
PRO GRO (Carbathiin 30% + Thiram 50%

METHODS: The tests were done at the Holland Marsh on nuck soil. The experinmenta
pl ot was arranged in a randonm zed conpl ete block design with four replicates.
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Seed was custom coated PRO GRO-treated seed. The granul ar formul ati ons were
applied by using a Stan-Hay precision seeder in a bed of 4 double rows 24 m |l ong
on May 9, 1994. Each bed had three different rates of application of a granul ar
treatment and an untreated row. On June 6 an assessnent of initial stand was
based on the number of plants in each of two, 2 mlengths in each row. The

desi gnated segnments for the assessnent of the first generation of onion maggot
were checked twice weekly from June 13 to July 18, and damaged pl ants were
counted and removed. On July 20, all plants were pulled fromthe same two, 2 m
segnments in each row and plants exam ned for maggot damage. At the end of the
second and third generation, all plants were pulled fromthe designated two, 2 m
I engths in each row and plants were exam ned for nmaggot damage. On October 3, 5 m
of onions of each row were harvested for yield.

RESULTS: As presented in the table.

CONCLUSI ONS: The hi ghest rate of the granular insecticide LORSBAN and both rates
of DYFONATE were effective in controlling the infestation of the first generation
of onion maggot. The unregistered insecticide AZTEC was as effective as the

regi stered insecticides. FORCE did not control the infestation of the onion
maggot. By the end of the third generation, the accumul ati ve damage of the onion
maggot had increased for all treatnents. The treatnments with the | ower plant |oss
had the hi gher yields. AZTEC and hi ghest rate of LORSBAN were the npost effective
in the control of the onion naggot, as reflected in the yield.

Table 1. Initial onion stand, percent naggot damage, percent stand |oss and yield
following the indicated treatnment at seeding.

% Maggot
Initial damage Stand | oss Yield
Rat e pl ant (kg/ ha
Treat nents kg a.i./ha count Gen 1% Gen 1 & 2** Gen 1,2, & 3*** x 109
/4 mrow
check 0 125 41. 7a*** 44. 4abcd 54. 4abc 45. 3cd
LORSBAN 15G 1.1 114 34.9a 52. 7ab 51. 2abc 41. 2cd
2.2 137 36. 0a 37. labcde 39. 3bcde 42. 6c¢d
4.5 129 14.7b 16. 3e 20. 5e 76. Oa
check 0 133 42. 6a 39. 4abcd 48. 2abc 51. 4cd
DYFONATE 10G 2.2 117 14. 1b 40. 6abcd 40. 8bcde 40. 9cd
4.5 119 8. 0b 22. 2cde 30. 6cde 36. 7cd
AZTEC 2. 1G 0.5 146 14. 6b 14. 7e 24. 4de 74. 6ab
check 0 124 40. 3a 30. 9bcde 45. 3abc 42. 4cd
FORCE 1.5G 0.6 126 40. 9a 44. labc 64. 2a 32. 8cd
0.75 134 41. 2a 53. 6a 59. 3ab 26. 1d
* Accumul ative counts June 13, 16, 20, 23, 27, 30, July 4, 7, 11, 14, 18, and
20.
** 1st and 2nd generation final count August 22, 1st, 2nd, and 3rd

generations final count Septenber 21
i Means foll owed by the sanme letter are not significantly different
(P#0. 05; LSD test).
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#034

STUDY DATA BASE: 280-1252-9304

CROP: Oni on, cooking, cv. Prince

PEST: Oni on maggot, Delia antiqua (Meigen)

NAME AND AGENCY

TOLMAN J H, HENNING K V and McFADDEN G A

Agriculture and Agri-Food Canada, Pest Managenent Research Centre
1391 Sandford Street, London, Ontario N5V 4T3

Tel: (519) 645-4452 Fax: (519) 645-5476

TI TLE: EVALUATI ON OF SEED- AND SEED FURROW | NSECTI Cl DES FOR CONTROL OF ONI ON
MAGGOT ATTACKI NG COOKI NG ONI ONS | N ORGANI C SO L

MATERI ALS: GAUCHO 70WS (I mi dacl opri d)
UBI - 2627 175SD (1 m dacl opri d)
FORCE 1.5G (Tefluthrin)
LORSBAN 15G ( Chl or pyri f os)
TRI GARD 75WP ( Cyr omazi ne)
EXP- 6043A 83WG (Fi pronil)
| NSECT STOP ( Anor phous di at omaceous eart h)
Met hyl cel | ul ose; Talc

METHODS: Commercial filmseed coatings (Treatnents 1, 6-8) were applied by
BEJOZADEN Ltd. in Warnmenhui zen, Hol |l and. Laboratory-applied seed treatnents
(Treatnents 2-5, 13) were applied 4 May. Cooking onion seed noistened with

1% (w v) nethyl cellulose (Treatnment 2), or liquid insecticide (Treatnments 3-5)
was tunbled with inert talc, until seeds were uniformy coated. Dry cooki ng onion
seed was simlarly tunbled with I NSECT STOP (Treatnent 12) until all seed was
uniformy coated. Al seed was planted at the London Research Farmon 6 May in 3
row mcroplots (2.25 mlong x 0.9 mwide) filled with insecticide residue-free
organic soil. All treatnments were replicated three times in a random zed conpl ete
bl ock design. Furrow insecticides were applied after the seed was planted but
before the seed furrow was cl osed. Granul ar insecticides (Treatnments 10, 11) were
hand- applied, with a nodified salt shaker, in a 2-3 cmband in the bottom of the
furrow Furrow sprays (Treatnments 9, 13) were applied in 750 L/ha at 175 kPa in a
2-3 cmband in the bottom of the seed furrow using a single-nozzle (4003 fl at

fan) Oxford precision sprayer. On 30 May a total of 250 OM eggs were buried 1 cm
deep beside 1 onion row in each plot. The infested row |l ength was del i neated by
st akes and the nunber of onion plants was counted. Infestations were repeated on
6 and 10 June. Surviving onion plants were counted 4 weeks after each infestation
and the percent |oss calculated. Data were subjected to arcsin square root
transformation prior to statistical analysis by ANOVA; significance of

di fferences anong treatnments neans was determ ned using Duncan's Miltiple Range
Test. Untransforned data are presented in Table 1

RESULTS: As presented in the table.

CONCLUSI ONS: Tested rates of application of I NSECT STOP had no effect on | oss of
seedling onions to |larvae energing fromintroduced OM eggs. All other treatnments
proved at |east as effective as furrow granul ar application of LORSBAN 15G, the
comrerci al standard, significantly reducing onion seedling | oss foll ow ng
Infestations 1 and 2. Weather conditions follow ng Infestation 3 did not favour
establi shnment of |arvae emerging fromintroduced OM eggs.

RESI DUES: Harvest sanples of onions for nmeasurenent of pesticide residues were
collected frommcroplots for Treatnents 5 and 8. Anal yses are inconplete.
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Results of anal yses of sanples collected at harvest from m cropl ots established
at London in 1993 (1993 PMR Report nunber 35) are shown in Table 2. No residues
of either tefluthrin (detection limt 0.01 ppm) or imdacloprid (detection limt
0.01 ppm) were neasured in onions at harvest. Significant quantities of

i mdacl oprid remai ned at harvest in soil directly beneath onions growi ng from
seed treated with the insecticide. Soil dilution following tillage operations
woul d undoubtedly significantly reduce these residue |evels.

Table 1. Effect of seed- and seed furrow treatnments on onion stand | oss due to
oni on maggot .

No. Insecticide Rat e Mean % Onion Loss after Indicated Infestation
Tr eat nent (g a.i./ I nfestion I nfestion I nfestion
kg seed) I Il [11
* 1 TRI GARD 75WP 50.0 42.2 c*** 25.3 b 9.7 cd
2 TRI GARD 75WP 50.0 52.5 ¢ 24.2 bc 12.6 cd
3 UBI-2627 175SD 25.0 5.9 e 8.5 bcd 5.9 d
4 UBI-2627 175SD 35.0 22.1 cde 7.3 bcd 7.5 cd
5 UBI-2627 175SD 50.0 34.2 cd 2.4 cd 3.0d
* 6 GAUCHO 70Ws 25.0 13.6 de 2.0d 4.8 cd
* 7 GAUCHO 70Ws 35.0 8.7 de 13. 3 bcd 9.2 cd
* 8 GAUCHO 70Ws 50.0 3.8 e 1.9d 5.8 cd
9 EXP-6043A 83WG 0. 2** 26.0 cde 29.0 b 13.4 cd
10 FORCE 3G 4, 5*%* 8.0 de 17.0 bcd 15.0 cd
11 LORSBAN 15G 4. 8** 22.0 cde 12. 3 bcd 3.5d
12 | NSECT STOP 200.0 100.0 a 75.4 a 73.4 a
13 | NSECT STOP 150. O** 82.6 b 74.3 a 44.2 b
14 CONTROL --- 91.6 ab 75.8 a 23.6 bc
* Comrerci al application of seed coating.
** Seed furrow treatnment applied as g a.i./100 m

i Means within a colum followed by the same letter are not significantly
different (P = 0.05) as deternined by Duncan's Miltiple Range Test.

Table 2. Pesticide residues neasured in soil and onion sanples collected from
m cropl ots established at London, Ontario in 1993.

No. Insecticide Rat e Measur ed Resi dues (ppm
Tr eat nent (g a.i./kg) Soi | Oni on
(Harvest '93) (Harvest '93)
1 FORCE 18WP 40.0 0.41 <0.01
2 UBI - 2627 175SD 25.0 1.31 <0.01
3 UBI - 2627 175SD 35.0 3.61 <0.01
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#035

| CAR: 84100737

CROP: Onion, cv. Benchmark

PEST: Onion thrips, Thrips tabaci Lindenman

NAME AND AGENCY

RI TCEY G and HARRIS C R

Departnment of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120, ext. 3333 Fax: (519) 837-0442

TITLE: | NSECTI Cl DE FOLI AR TREATMENT TO CONTROL THRI PS ON ONI ONS

MATERI ALS: DI AZI NON 500 EC (Di azi non)
RI PCORD 400 EC (Cypernethrin)
DECIS 5.0 EC (Del tamethrin)
CYMBUSH 250 EC (Cypernethrin)
ADM RE 240FS (I m dacl opri d)

METHODS: The tests were done at the Holland Marsh on nuck soil. Onions were
planted with a Stan-Hay precision seeder in a bed of 4 double rows. The
experimental plot was arranged in a random zed conpl ete design. The plots were 2
rows x 7 mlong, replicated four times. The treatnments were applied at 500 L of
liquid per ha with a tractor-nmunted sprayer at 600 kPa on August 6 and 12, 1994.
The thrips popul ati on was assessed by exam ning 10 onions in each plot. Nynphs
and adults were counted on each | eaf and the [ eaf was stripped to count thrips in
the leaf axil.

RESULTS: As presented in the table.

CONCLUSI ONS: After the first application, there was no significant difference

anong the treatnents for the control of the nynphal population of onion thrips.
Four days after the second application, CYMBUSH, RIPCORD, and DECI S were nore

effective than DIAZINON in controlling the nynphal popul ation of onion thrips.

ADM RE was not as effective as CYMBUSH

Table 1. Mean nunber of nynphal (N) and adult (A) thrips per plant after
i nsecticide foliar application

Mean nunmber of thrips per plant*

Rat e Spray dates Aug. 3 Aug. 8 Aug. 16

Treat nent s g/a.i./ha August N A N A N A
1 DI AZI NON 750 6,12 2la 1.7a 27a 1. 4a 20ab 0. 8a
2 CYMBUSH 70 6,12 24a 1.1a 15a 0.1b 3d 0. Oa
3 ADM RE; 50 6

RI PCORD 70 12 15a 1.3a 18a 1.7a 10cd 0.0a 4
ADM RE 100 6,12 19a 1.0a 19a 1. 3a 1l4abc 2. 5a
5 ADM RE; 50 6

DECI S 12.5 12 17a 0.9a 23a 1. 8a 11bcd 0. 3a
6 Contr ol - - 20a 1. 3a 2la 1. 3a 22a 2. 5a
* Means foll owed by the sanme letter are not significantly different (P#0.05;

LSD test).
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#036

| CAR NUMBER: 61006535

CROP: Pepper, cv. North Star

PEST: European corn borer, Ostrinia nubilalis (L.)

NAME AND AGENCY

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o, NOP 2CO0

Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: EUROPEAN CORN BORER CONTROL | N PEPPERS

MATERI ALS: RH 5992 240F (experinmental)
DECI S 2. 5EC (Del tanmet hri n)
COVPANI ON (surfactant)

METHODS: Peppers were transplanted on June 17, 1994 in 2 row plots spaced 0.9 m
apart. Plots were 7 mlong, and replicated four times in a random zed conplete
bl ock design. Spray applications were made with a back-pack airblast sprayer at
240 L/ ha. Insecticides were applied on August 2 and 12. Assessnents were
conducted by counting the nunmber of fruit infested with | arvae at harvest on
September 29. Results were anal yzed using Duncan's Miltiple Range Test.

RESULTS: As presented in the table.
CONCLUSI ONS:  Under significant pressure fromthe European corn borer, al

treatnents reduced the incidence of insect damage to the pepper fruit. There was
no observabl e difference anong the chem cal treatnents.

Tabl e 1.
Rat e % of fruits infested with

Tr eat nent (product/ ha) Eur opean corn borer
RH 5992 240F 0.58 L 1. Ob*

RH 5992 240F 1.16 L 0. 5b

RH 5992 240F + 0.58 L 0. 3b

COVPANI ON 0.1%v/v

RH 5992 240F + 1.16 L 0. 5b

COVPANI ON 0.1%v/v

DECI S 2. 5EC 0.5 L 0. 3b

Contr ol 9. 3a
* Means foll owed by the sanme letter do not differ significantly

(P = <0.05, Duncan's Miltiple Range Test).
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#037
STUDY DATA BASE: 309-1251-9321
CROP: Potato, cv. Russet Burbank

PEST: Buckthorn aphid, Aphis nasturtii Kaltenbach
Pot at o aphi d, Macrosi phum euphorbi ae (Thomas)
Green peach aphid, Myzus persicae (Sul zer)

NAME AND AGENCY

BO TEAU G, OSBORN WP L and DREW M E

Agriculture and Agri-Food Canada, Fredericton Research Centre
Box 20280, Fredericton, New Brunswi ck E3B 477

Tel: (506) 452-3260 Fax: (506) 452-3316

TI TLE: CHEM CAL CONTROL OF THREE APHI D SPECI ES ON POTATOES

MATERI ALS: ADM RE 240F, ADM RE 2.5G (I ni dacl opri d)
THI MET 15G ( Phor at e)

METHODS: Plots consisted of 4 x 7.3 mlong rows spaced 0.9 m apart. The
treatnents were arranged in a randoni zed bl ock design with four replicates.
Pot at oes were planted May 31 and June 1, 1994 at a 41 cm spacing. On June 1, the
in-furrow ADMRE F treatnents were applied using a hydraulic tractor-nmounted
sprayer that operated at 345 kPa and delivered an application volune of 452 L/ ha.
The tractor speed was 6.1 knmlh. There was one extended range nozzle (8006VS) per
row on drop lines on the boom ADMRE G and THI MET were applied using a conveyor
belt fertilizer applicator on May 31. On June 15 linuron (2.5 L product/ha) was
applied as a pre-energence herbicide. Foliar sprays of ADMRE were applied with
the hydraulic sprayer that operated at 1220 kPa and three disc and core nozzles
(D4-45) per row, at an application volune of 452 L/ha, and a tractor speed of 6.1
kmh. On July 4 the foliar ADMRE F treatnments were applied. Buckthorn, green
peach and potato aphids taken from greenhouse col onies (16L:8D) were reared for
two generations on cut leaves in the lab (16L:8D). Newy matured adults, nostly
apterae, were used. Five aphids of a species were put into clip cages that
measured 3 cmin dianeter x 1 cmin height. One cage of each aphid species was

pl aced per plot, on the same plant, when possible. The experinent was set up on
July 7. Mortality in the cages was recorded after 7 d. Anal yses of variance were
carried out on data that were transformed using the Arcsin Transformation

RESULTS: As presented in the table.

CONCLUSI ONS: The dry sunmer in Fredericton may have resulted in | ow uptake of

soi |l -applied insecticides which was reflected in the low levels of nortality in
the soil-applied insecticides (Table 1). This | ow uptake resulted in the earlier
t han usual need for maintenance sprays agai nst Col orado potato beetles, thus only
one aphid trial was possible. The simlar levels of nortality in the foliar-
applied ADMRE treatnments as for the soil-applied ADMRE treatnents |likely were
due to the proportionate application rates, i.e. 50 g/ha is roughly equivalent to
0.005 g/m Part of the relatively higher level of nortality of aphids in the

THI MET treatnment was possibly due to defoliation by Col orado potato beetles. This
made the aphids in the THI MET treatnent nore prone to desiccation than the aphids
in the other treatnments which were protected fromw nd and sunlight by potato
foliage. The results of this experinent conpared to those of experinments in

previ ous years seemto indicate that the |level of efficacy of soil-applied ADM RE
in potato plants is related to growing conditions. None of the treatnments in this
experiment were phytotoxic.
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Table 1. Mean buckt horn, green peach and potato aphid percent nortality after 7
days in clip cages set on field grown potato plants.*

Treatnent (g a.i./m Buckt horn Green Peach Pot at o
ADM RE F 0. 005 46. 7ab 51. 7abc 75. 0ab
ADM RE F 0.010 58. 3abc 71. 7ab 56. 3abc
ADM RE F 0. 015 91. 7cd 31. 7bc 72. 5abc
ADM RE G 0. 020 100. od 73. 3ab 87. 5ab
ADM RE F 25** 28.3b 6.7c 45. Obc
ADM RE F 50** 77.8acd 40. Oabc 81. 7ab
THI MET 3, 690** 100. od 88. 8a 100. Oa

untreated check 0. Oe 6.7c 16. 3c

* Fi gures are the means of four replicates. Numbers foll owed by the sanme

letter are not significantly different according to a Duncan's Miltiple
Range Test (P = <0.05).
** g a.i./ha.

#038

STUDY DATA BASE: 309-1251-9321

CROP: Potato, cv. Russet Burbank

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

BO TEAU G and OSBORN WP L

Agriculture and Agri-Food Canada, Fredericton Research Centre
Box 20280, Fredericton, New Brunswi ck E3B 477

Tel: (506) 452-3260 Fax: (506) 452-3316

TI TLE: COLORADO POTATO BEETLE THRESHOLDS AND ALTERNATI VE CONTROL TECHNI QUES

MATERI ALS: NOVODOR FC (Bacillus thuringiensis subsp. tenebrionis)
Plastic (4 m | black mul ching)

METHODS: Plots consisted of 4 x 7.3 mlong rows spaced 0.9 m apart. The
treatnents were arranged in a conpletely random zed design with four replicates
(seven replicates in the Defoliation Threshold treatnment). Potatoes were planted
May 30, 1994 at a 41 cm spacing. The inner edge of the plastic-lined trench was
90 cmfromthe plots. All insecticides were applied with a tractor-nounted
hydraul i c sprayer that operated at 1220 kPa, was equi pped with three-di sc and
core (D4-45) nozzles per row at an application volune of 452 L/ha, and a tractor
speed of 6.1 kmh. On June 15 linuron (2.5 L product/ha) was applied as a pre-
energence herbicide. On July 4 azinphos-nethyl (1.8 L product/ha) was applied to
the defoliation threshold and treated check treatnents. On June 29, July 4, 12,
and 19 the sinmulated vacuumtreatnment was carried out by bending potato plants
over drop sheets and gently beating them The Col orado potato beetle (CPB) adults
and | arvae that fell on the drop sheet were destroyed. The eight CPB per stem
treat nent was sprayed when the nmean nunber of CPB adults and | arvae exceeded

ei ght per stem The treated check and defoliation threshold treatnents were to be
kept within a defoliation rating of 0 and 2, respectively by appropriately tinmed
applications of a foliar insecticide. NO/ODOR was applied on July 4, 12, and 19
to NOVODOR treatnent and on July 8 and 15 to the Trench/ NOVODOR treatment. On
July 8, 12, and 15 i m dacloprid was sprayed on the defoliation threshold and
treated check treatnents. On July 8 im dacloprid was sprayed on the eight
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CPB/ stemtreatnment. |Imdacloprid was used as mai ntenance sprays for the: Trench
treatnent on July 12 and 15; Trench/ NOYVODOR and NOVODOR treatnments on July 26;
treated check and untreated check on July 29; all treatnments except the eight CPB
per stemtreatnment on August 11; and for all treatnments on August 24. Mancozeb
(2.2 kg product/ha) was applied to all plots to control |ate-blight on August 24
and Septenber 1. The nunber of various CPB |ife stages were counted weekly from
June 21 to August 15 on 10 randomy chosen potato plants in the mddle 2 rows of
each plot. In the eight CPB per stemtreatnment the nunber on stems of the 10
potato plants was counted. The defoliation rating for a plot was taken weekly
fromJune 21 to August 29. The plots were top-killed with diquat (2.75 L of
product/ha) on Septenber 8 and the 2 mddle rows of each plot were harvested on
Sept enmber 21. Anal yses of variance and Duncan's Miltiple Range Tests were carried
out on untransformed paranetric data.

RESULTS: As presented in the tables.

CONCLUSI ONS: Since the CPB popul ation at the Fredericton Research Centre was
resistant to azi nphos-nmethyl and to other registered insecticides avail able at
the Centre, imdacloprid was used. The first spray of insecticides was planned
for 30% egg hatch. This was never reached so the insecticides were applied after
serious defoliation had occurred, fromwhich the potato plants never recovered.
The yield and foliage protection of all treatnments was superior to the Untreated
Check. The treated check should have had yields superior to the Defoliation
Threshol d treatment since the foliage protection was planned to be better, but
because of the late start of insecticide spraying this was not the case. The

ei ght CPB per stemtreatnment was sprayed only once, on July 8. This single spray
was effective against CPB adults and all larval instars. Yields and defoliation
ratings were simlar to NOVODOR and Si mul ated Vacuum treatnments (Tables 1 and 2).
The Sinmul ated Vacuum treatment had poor efficacy because after each treatnent CPB
adults noved into these plots fromthe surrounding plots. If the whole field had
been treated, reinfestation would not have occurred at such a high |level. The
Trench treatnment, by physically reducing the nmovenent of CPB into the plots,
resulted in yield and foliage ratings simlar to the Treated Check. The addition
of NOVODOR sprays to plots surrounded by trenches did result in inproved yield
but not significantly. If NOVODOR had been sprayed earlier its effect my have
been greater.

Table 1. The nean number of various Col orado potato beetle |life stages per 10
pl ants and the nmean total weight yield in tonnes per ha.*

Tr eat nent Second Third Fourth
I nstars I nstars I nstars Adul ts Tot al
--------------------------- Yi el d
11/ 07 18/ 07 25/ 07 08/ 08 (tonnes/ ha)
Trench 144. 8a 0. Oa 9. 8a 12. 3a 19. 15abc
Tr ench/ NOVODOR* * 56. 3bc 54. 5a 61. 3bc 48. 0a 22.12a
NOVODOR* * 262. 3d 153. 0b 82. 0b 156. 3b 13. 85¢c
treated check 0. 8c 0. Oc 0. Oa 18. 0a 19. 86abc
si nul at ed vacuum 87. 8ab 214. 8d 87. Obd 41. 0a 14. 31bc
defoliation threshold 1. 3c 0. Oc 0. Oa 41. 4a 21. 20ab
8 CPB/ stem 2. 3c 3. 0c 31. 5ac 24. 5a 14. 73bc
untreat ed check 108. 3ab 53. 3a 125. 0d 68. 8a 3. 40d
* Fi gures are the means of four replicates (seven in the Defoliation

Threshol d). Numbers followed by the sane letter are not significantly
different according to a Duncan's Miltiple Range Test (P = <0.05).
** 141 L a.i./ha.
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Table 2. The nean defoliation ratings of the treatnments plots throughout the
sanpling period.*

Trench

Tr ench/ NOVODOR* *

NOVODOR* *

treated check

si mul at ed vacuum

defoliation threshold

8 CPB/ stem

untreated check

* Fi gures are the means of four replicates (seven in the Defoliation
Threshol d) rounded to the nearest defoliation rating. Defoliation rating:
0: no defoliation; 1: 2-60% of plants with leaflets lightly damaged; 1.5:
>60% of plants with leaflets lightly damaged 2: 2% of plants with one or
nore conpound | eaves at | east 50% defoliated; 3: 2-9%of plants with one or
nore stenms at | east 50% defoliated; 4: 10-24% of plants with one or nore
stems at | east 50% defoliated; 5: 25-49% of plants with one or nore stens
at | east 50% defoliated; 6: 50-74% of plants with one or nore stens at
| east 50% defoliated; 7: 75-99% of plants with one or nore stens at | east
50% defoliated; 8: stenms conpletely eaten on all plants.

*x 141 nL a.i./ha.

#039

STUDY DATA BASE: 309-1251-9321

CROP: Potato, cv. Russet Burbank

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

BO TEAU G and OSBORN WP L

Agriculture and Agri-Food Canada, Fredericton Research Centre
Box 20280, Fredericton, New Brunswi ck E3B 4Z7

Tel: (506) 452-3260 Fax: (506) 452-3316

EVERETT C

New Brunswi ck Departnent of Agriculture

Box 6000, Fredericton, New Brunswi ck E3B 5H1

Tel: (506) 453-2691 Fax: (506) 457-4835

TI TLE: A COVPARI SON OF NOZZLE CONFI GURATI ON AND NUMBER | N CONTROLLI NG THE
COLORADO POTATO BEETLE

MATERI ALS: ADM RE 2F (I ni dacl opri d)

METHODS: Plots consisted of 4 x 3.7 mlong rows spaced 0.9 mapart. There were
two sets of plots. The sets were planted at a 30 cm spacing on May 24, 1994. On
June 15 linuron (2.5 L product/ha) was applied as a pre-energence herbicide.
There were different sets to determne if potato plant size had any effect on the
relative performance of the six nozzle configuration and nunber comnbinations. The
first treatment is the Conventional arrangenent, which is 3 nozzles per row,
spaced at 30 cmon a straight boom The second treatnent is 1 nozzle per row,
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spaced at 90 cmon a straight boom The third treatment is the row applicator

Kit, which consists of two plastic arns adjustable for Iength and angle. The arns
originate froma point behind the centre nozzle. The arnms nove sideways fromthat
poi nt and can be adjusted to many crop widths. The centre nozzle and arnms are
attached to a slot on a clanp that is munted on the boom The slot allows for

hei ght adjustnments of up to 3 cm Nozzles are attached at the end of each arm
The angl es of the nozzles and arns can be used in conbination to adjust the spray
reaching the crop. Al three nozzles on the kit are fed froma single nozzle body
on the main boom In this trial the centre nozzles on the kits were bl anks. The
fourth treatment is the 3-Drop Line, which consisted of 38 cmlong drops lines 90
cm apart. Each pair of drop lines had a nozzle between them on the boomto spray
the row from above. This arrangenent provides three nozzles per row but brings
the outside two nozzles down on the sides of the plants. The drop |ines between
rows had doubl e swivel nozzles bodies attached to them so that both rows could be
sprayed. The fifth treatnent is the 2-Drop Line, which is simlar to the 3-Drop
Line but with the top nozzle shut off with a blank. The sixth and |ast treatnent
is the Untreated Check. Half of each plot was sprayed with disc and core holl ow
cone nozzles (Tee Jet D4-45) and the other half with flat fan extended range
nozzl es (Tee Jet 11006). The treatnents were replicated four times for each type
of nozzle. The two sets were sprayed on July 12 or 19, respectively. Treatnents
were applied using a tractor-nounted sprayer operating at 345 kPa with extended
range nozzles and 1220 kPa with the disc and core nozzles. The mean nozzle flow
rate was 1.4 L/mn for both types of nozzle. Tractor speed was 6.1 km h. ADM RE
was applied at 0.42 L/ha of product. The application volume was 452.5 L/ha. The
number of Col orado potato beetle (CPB) |arvae on five randomy chosen plants in
the 2 outside rows of each plot were counted the day before the sprays. Sprays
were applied in the norning. The efficacy of the treatnments was assessed by post-
spray counts of the same plants on July 13 (Set 1) and July 20 (Set 2). Anal yses
of variance and Duncan's Miltiple Range Test were carried out on the

unt ransfornmed dat a.

RESULTS: As presented in the table.

CONCLUSI ONS: The two different types of nozzles resulted in CPB larval contro
that was not significantly different thus, the replicates of each treatnent for
the two nozzle types were pool ed, making eight replicates per treatnent. The nean
potato plant heights were significantly different. The trends in both sets were
the sanme, thus a difference of 6 cmin plant height had no effect on the relative
performance of the treatnments. All treatnments resulted in significantly fewer CPB
| arvae than in the Untreated Check. Treatnments with 2 or 3 nozzles per row
resulted in simlar levels of control of CPB | arvae regardl ess of configuration
The 1 nozzle per row treatnment did not control CPB | arvae as well as the other
nozzl e configuration and nunmber conbi nations.
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Table 1. The nean nunmber of Col orado potato beetle | arvae per five potato plants
pre- and post-spray.*

Nozzl e configuration 28.7 cm Pl ants 34.6 cm Pl ants
(Number of nozzles W W @ @ —----mmmm i a e e
per row) Pre-spray Post - spray Pre-spray Post - spray
Conventi onal (3) 62. 9a 1.8a 43. 9a 10. 2a
One (1) 53. 8a 13.5b 32. 3a 14. 3b

Kit (2) 47. 4a 0. 5a 37. 1a 5. 9a
2-Drop Line (2) 51. 4a 2. 6a 37. 1la 6. 8a
3-Drop Line (3) 51. 7a 0.7a 36. 9a 6. Oa
untreated check 49. 6a 45. 0c 36. 5a 28. 2c

* Fi gures are the nmeans of eight replicates. Nunbers followed by the same

letter are not significantly different according to a Duncan's Miltiple
Range Test (P = <0.05).

#040

STUDY DATA BASE: 309-1251-9321

CROP: Potato, cv. Russet Burbank

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

BO TEAU G and OSBORN WP L

Agriculture and Agri-Food Canada, Fredericton Research Centre
Box 20280, Fredericton, New Brunswi ck E3B 4Z7

Tel: (506) 452-3260 Fax: (506) 452-3316

TI TLE: CHEM CAL CONTROL OF THE COLORADO POTATO BEETLE

MATERI ALS: ADM RE 2F, 2.5G (| m dacl opri d)
THI MET 15G ( Phor at e)

METHODS: Plots consisted of 4 x 7.3 mlong rows spaced 0.9 m apart. The
treatnents were arranged in a randoni zed bl ock design with four replicates,

except the untreated check which had seven replications. Potatoes were planted
May 31 and June 1, 1994 at a 41 cm spacing. On June 1, the in-furrow treatnents
of ADM RE F were applied using a hydraulic tractor-nounted sprayer that operated
at 345 kPa and delivered an application volume of 452 L/ha. The tractor speed was
6.1 kmh. There was 1 extended range nozzle (8006VS) per row on drop lines on the
boom ADM RE G and THI MET were applied using a conveyor belt fertilizer
applicator on May 31. On June 15 linuron (2.5 L of product/ha) was applied as a
pre-emergence herbicide. The foliar sprays of ADMRE F were applied with the
hydraul i c sprayer operating at 1220 kPa and three disc and core nozzl es (D4-45)
per row, at an application volune of 452 L/ha, and a tractor speed of 6.1 kmh

On July 4 and 15, and August 3, the foliar ADMRE F treatnents were applied. On
July 28 and August 11, the low rate of foliar ADMRE F was applied. On July 28,
and August 3 and 11 mmi ntenance sprays of ADMRE F at a rate 50 g a.i./ha was
applied to all plots except plots that were to receive the foliar ADMRE F
treatnments. On August 18 and September 1, the high rate of the foliar ADMRE F
treat nent was applied. Mancozeb (2.2 kg product/ha) was applied to all plots
except plots that were to receive the high rate foliar ADMRE F treatnment on
August 24, and to all plots on Septenber 1, to control late-blight. The number of
various |life stages of the Col orado potato beetle (CPB) were counted weekly on 10
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randomy chosen plants in the mddle 2 rows of each plot from June 21 to August
15. The defoliation rating froma plot was taken weekly from June 21 to August
29. The plots were top-killed with diquat (2.75 L of product/ha) on Septenber 8,
and the 2 mddle rows in each plot were harvested on Septenmber 20. Anal yses of
vari ance and Duncan's Multiple Range Tests were carried out on untransfornmed
paranetric data.

RESULTS: As presented in the tables.

CONCLUSI ONS: The |l ength of effectiveness, from application, against CPB adults
was: 7 weeks for ADMRE F at 0.015 g/m 6 weeks for ADMRE F at 0.01 g/m 5 weeks
for ADMRE F at 0.005 g/m ADM RE, 6 weeks for ADMRE G 5 weeks for THI MET, and 2
weeks for the two foliar ADMRE F treatnents. Thus, ADMRE F applied in-furrow
had at |least twice the effective lifetinme than foliar applied ADM RE F agai nst
CPB adults. The length of effectiveness, from application, against CPB | arvae was
5 weeks for the four soil-applied ADMRE treatnents. The foliar sprays of ADM RE
F were still effective by the time of the next spray, a maxi num of 3 weeks.

THI MET had lost its effectiveness against CPB | arvae by the tinme they were
present (July 4). In ternms of protecting foliage from CPB defoliation, 0.015 g/m
of ADMRE F applied in-furrow was the best treatnent, followed by 0.01 g/ m of
ADM RE F applied in-furrow, then 0.005 g/mof ADMRE F applied in-furrow, 50 g/ha
of ADMRE F foliar applied, 25 g/ha of ADMRE F foliar applied, 0.02 g/ m of

ADM RE F applied in-furrow, THI MET and then the Untreated Check. All application
nmet hods and rates of ADMRE resulted in simlar total yields, all of which were
significantly greater than the Untreated Check. The |ow efficacy of ADM RE G nay
have been due to the dry sumer in Fredericton. Plots treated with TH MET had a
total yield that was not significantly different fromthat of the Untreated
Check, and was roughly half of the yield of the plots treated with ADM RE. None
of the treatnents were phyt ot oxi c.
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Table 1. The nean number of various Col orado potato beetle |life stages per 10
pl ants and the nean total yield in tonnes per ha.*

Tr eat nent Egg Second Third Fourth
(g a.i./m Masses I nstars I nstars I nstars Adul ts Tot a
--------------------------------- Yield
04/ 07 12/ 07 20/ 07 25/ 07 08/ 08 (tonnes/ ha)
ADM RE F 0. 005 20. 8a 36. 8ab 138. 5a 308. 3a 89. 0ab 26. 20ab
ADM RE F 0.010 7.0ab 7.0b 23. 3bc 159. Obc 27.8ab 28. 35ab
ADM RE F 0. 015 2.0b 0. 8b 18. 8bc 119. Obcd 5.5b 32.00a
ADM RE G 0. 020 7. 8ab 21. 8ab 33. 0bc 38. 3cd 30. 8ab 24.37ab
ADM RE F 25** 18. 0ab 82. 0ac 3.5¢c 25.3d 82. 8ab 29. 65a
ADM RE F 50** 20. 5a 19. 8ab 1.8c 1.5d 9. 8ab 32.22a
THI MET 3, 690** 20. 5a 79. 3ac 130. 0a 215. Oab 94. 0a 13. 06bc
untreated check 10. Oab 104. 4c 48. 4b 82. 1cd 41. Oab 4.91c
* Fi gures are the means of four replicates (seven in the Untreated Check).
Numbers followed by the sane letter are not significantly different
according to a Duncan's Multiple Range Test (P = <0.05).

** g a.i./ha.

Table 2. The nean defoliation of the treatnments plots throughout the sanpling
peri od. *

Tr eat nent June July August

(g a.i./ha) e e e e i e oo

THI MET 3, 690**

* Fi gures are the means of four replicates (seven in the Untreated Check)
rounded to the nearest defoliation rating. Defoliation rating, 0: no
defoliation; 1: 2-60% of plants with leaflets lightly damaged; 1.5: nore
than 60% of plants with leaflets |lightly damaged; 2: 2% of plants with one
or nmore conpound | eaves at | east 50% defoliated; 3: 2-9% of plants with one
or more stens at | east 50% defoliated; 4: 10-24% of plants with one or nore
stems at | east 50% defoliated; 5: 25-49% of plants with one or nore stens
at | east 50% defoliated; 6: 50-74% of plants with one or nore stens at
| east 50% defoliated; 7: 75-99% of plants with one or nore stens at |east
50% defoliated; 8: stenms conpletely eaten on all plants.

** g a.i./ha.
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#041

STUDY DATA BASE: 309-1251-9321

CROP: Potato, cv. Russet Burbank

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

BOl TEAU G and OSBORN WP L

Agriculture and Agri-Food Canada, Fredericton Research Centre
Box 20280, Fredericton, New Brunswi ck E3B 477

Tel: (506) 452-3260 Fax: (506) 452-3316

TI TLE: CHEM CAL CONTROL OF THE COLORADO POTATO BEETLE W TH TRI GARD AND KRYOCI DE

MATERI ALS: KRYOCI DE 96W ( Sodi um f | uoal um nat e)
TRI GARD 75WP ( Cyr omazi ne)

METHODS: Plots consisted of 4 x 7.3 mlong rows spaced 0.9 m apart. The
treatnents were arranged in a randoni zed bl ock design with four replicates.
Pot at oes were planted June 3, 1994, at a 41 cm spacing. On June 15 linuron (2.5 L
product/ha) was applied as a pre-energence herbicide. Al insecticide sprays were
applied with a tractor-nounted hydraulic sprayer that operated at 1220 kPa and
was equi pped with three disc and core nozzles (D4-45) per row, at an application
volume of 452 L/ha, and a tractor speed of 6.1 kmh. On July 4 azi nphos-net hyl
was applied at a rate of 1.8 L of product/ha to the treated check plots. On July
8, 12, and 15 imdacloprid (50 g a.i./ha) was applied to the treated check plots.
The two TRI GARD treatnents were sprayed on July 8 and 15. B.t. (141 nL a.i./ha)
was applied as a maintenance application to the TRI GARD treatnent plots on July
22 and 26. The KRYOCI DE treatnent was sprayed on July 15, 22 and 26. Mintenance
sprays of imdacloprid were applied to all plots on July 29, and on August 11 and
24. On August 24 and Septenber 1 mancozeb (2.2 kg product/ha) was applied to al
plots to control |ate-blight. The nunber of various life stages of the Col orado
potato beetle (CPB) were counted weekly on 10 randomy chosen plants in the

m ddle 2 rows of each plot from June 21 to August 15. The defoliation ratings for
pl ots were taken weekly from June 21 to August 29. The plots were top-killed with
diquat (2.75 L product/ha) on Septenber 8 and the 2 mddle rows in each plot were
harvested on Septenmber 19. Anal yses of variance and Duncan's Miltiple Range Tests
were carried out on untransforned paranetric data.

RESULTS: As presented in the tables.

CONCLUSI ONS: Since the CPB popul ation at the Fredericton Research Centre was
resistant to azi nphos-nmethyl and to other registered insecticides avail able at
the Centre, imdacloprid was used in this experinment. The field used in this
experiment was in sod in 1993, thus CPBs had to migrate from other fields;
resulting in a low and | ate devel opnment of the CPB popul ation. The significantly
| ower number of egg masses (18) in the treated check plots was due to
imdacloprid as it is the only insecticide used in this experinment that is
effective against adult CPB (Table 1). In ternms of CPB popul ati on suppression
both TRI GARD treatnents and the KRYCCIDE treatnment were simlar, and none of the
i nsecticide treatnents were significantly different but all were significantly
different fromthe untreated check (Table 1). The treated check afforded the best
foliage and yield protection. Both application rates of TRIGARD resulted in
simlar foliage protection, except before the second TRI GARD sprays. The
treatment with KRYOCIDE (first applied a week later than TRIGARD) resulted in the
| east foliage protection (Table 2). The treatnents with TRI GARD or KRYOCI DE
resulted in yields that were not significantly different fromthat of the Treated
Check. The treatnment with the second spray of TRI GARD applied at 0.14 kg a.i./ha
was as effective against a | ow CPB popul ation as the treatnent with the second
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spray of TRIGARD applied at 0.28 kg a.i./ha. Under such CPB pressure TRI GARD
appears marginally superior to KRYOCIDE, this difference was not statistically
significant. None of the treatnents in this experinment were phytotoxic.

Table 1. The nean number of various Col orado potato beetle |life stages per 10
pl ants and the nean total yield in tonnes per ha.*

Tr eat nent Egg Second Third Fourth
and Rates of Masses Instars |Instars Instars Adults Tot a
Application**  ------ o-oo-. aoaaooe oo oo Yield

18/ 07 18/ 07 25/ 07 25/ 07 08/ 08 (tonnes/ ha)
TRI GARD 0.28 & 0. 14 18. 0a 25. 3a 40. 8a 26. 3a 5. 0a 26. 20ab
TRI GARD 0. 28 & 0.28 19. 0a 40. 8a 24. 8a 35. 5a 3.5a 27.84a
KRYOCI DE 13.0 14. 8a 15. 3a 20. 3a 36. 3a 22.5a 25. 86ab
treated check 0. 0b 0. Oa 0. Oa 0. Oa 3.0a 32. 52a
untreated check 22. 3a 113.8b 148.5b 212.3b 123.8b 16. 48b
* Fi gures are the means of four replicates. Numbers foll owed by the sanme

letter are not significantly different according to a Duncan's Miltiple
Range Test (P = <0.05).

** The first nunmber in the TRIGARD treatnments is the first rate applied, the
second number is the rate applied 7 d later. All treatnents are listed in
kg a.i./ha.

Table 2. The nean defoliation of the treatnments plots throughout the sanpling
peri od. *

Tr eat nent June July August

and Rates of  ------ e aaaaaaao oo
Application** 21 27 4 7 11 18 25 2 8 15 22 29

TRI GARD 0.28 & 0. 14 0 1 1 1.5 1.5 2 2 2 2 2 2 1.5
TRI GARD 0. 28 & 0.28 0 1 1 1.5 2 2 2 2 2 2 2 1.5
KRYOCI DE 13.0 0 1 1 1.5 2 3 3 2 2 3 2 1.5
treated check 0 1 1 1.5 1.5 1 1.5 2 1 1 1.5 1.5
untreated check 0 1 1 1.5 1.5 4 6 7 5 5 5 4

* Fi gures are the nmeans of four replicates rounded to the nearest defoliation

rating. Defoliation rating, 0: no defoliation; 1: 2-60% of plants with
leaflets lightly damaged; 1.5: >60% of plants with leaflets lightly danaged
2: 2% of plants with one or nmore conpound | eaves at | east 50% defoli at ed;

3: 2-9%of plants with one or nore stens at |east 50% defoliated; 4: 10-24%
of plants with one or nore stens at |east 50% defoliated; 5: 25-49% of
plants with one or nmore stens at | east 50% defoliated; 6: 50-74% of plants
with one or nore stens at |east 50% defoliated; 7: 75-99% of plants with
one or nore stens at |east 50% defoliated; 8: stens conpletely eaten on al

pl ants.

** The first number in the TRIGARD treatnments is the first rate applied, the
second number is the rate applied 7 d later. All treatnents are listed in
kg a.i./ha.
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#042

BASE DE DONNEES DES ETUDES : 86000718

CULTURE : Ponme de terre, cv. Superior

RAVAGEUR : Doryphore de |la pomre de terre, Leptinotarsa decemnlineata (Say)

NOM ET ORGANI SME

DUCHESNE R M

Service de phytotechnie de Québec, MAPAQ 2700, rue Einstein
Sai nt e- Foy, Québec G1P 3W8

Tél : (418) 644-2156 Tél écopieur : (418) 646-0832

TITRE : ESSAl D I NSECTI Cl DES CHI M QUES CONTRE LE DORYPHORE DE LA POWWE DE TERRE

PRODUI TS : ADM RE 240 FS (NTN- 33893, Inidacloprid)
DECI S 5,0 EC (Del taméthri ne)
KRYOCI DE | NSECTI CIDE (Cryolite: fluoalum nate de sodium 96, 0%

METHODES : L'essai a été réalisé a Deschanbault (Québec) selon un plan en blocs
conplets al éatoires avec 4 répétitions. Les pomrmes de terre ont été plantées le
24 mai 1994, dans un sol de type |oam sabl eux. Les parcelles de 7,5 m de | ongueur
conprenai ent 4 rangs espacés de 0,91 m Les insecticides ont été appliqués |les 24
mai (traitement 1, a la plantation), 4 juillet (traitements 2, 3, 4 et 5), 11
juillet (traitements 2, 4 et 5) ainsi que le 27 juillet (traitements 3, 4 et 5),
(dose : g et kg MAN ha, pression : 1641,4 kPa, volune : 800 L/ha). L'évaluation
des densités du doryphore a été faite réguliérenent sur 10 plants pris au hasard
dans |l es 2 rangées du centre. Les donmages aux plants ont été éval ués
visuellenment a |'aide d un indice de défoliation de 0 a 8. Le défanage des plants
a été effectué les 11 et 18 aolt. Le rendement en tubercules a été détermné a
partir de la récolte des deux rangées du centre de chaque parcelle faite le 23
aoqt .

RESULTATS : Voir |le tableau ci-dessous.

CONCLUSI ONS : Pour une prem ére année d' essai au Québec, |e produit KRYOCI DE a
donné de trés bons résultats. Avec trois applications, KRYOCIDE a perm s de

mai ntenir a un niveau trés bas les densités larvaires et | e dommge aux plants,
qui est denmeuré treés stable a un indice de 1,0. Les résultats sont dans

| " ensenbl e supérieurs a ceux obtenus avec DECIS et, principalenent a partir de la
3e semaine de juillet, les résultats (densités et dommges) sont

significativenent différents. Aussi, conparativement a ADM RE, KRYCCIDE a donné
une neilleure performance en fin de saison. Toutefois, les résultats obtenus avec
ADM RE denmeurent treés satisfaisants et sensibl ement conparabl es aux sai sons
précédentes principalenent jusqu'a la m-juillet. Pendant cette période, |es
densités et | es donmmages aux plants ont été nmmintenus a des niveaux treés bas.
Cependant, les faibles performances a partir de la m-juillet sont attribuables a
un nonmbre de traitements plus faibles qu avec KRYCCIDE. Ainsi trois applications
foliaires avec ADMRE (25,0 g et 50,0 g MA/ha) auraient été nécessaires au lieu
de deux applications. Pour ADMRE a 50,0 g MW ha |'efficacité a été inférieure a
ADM RE 25,0 g MA ha parce que |a deuxi éne application a été faite plus

tardi venent. Pour sa part, ADMRE a la plantation a procuré une rémanence plus
fai ble que | es saisons précédentes car | es donmages ont augnenté progressivenment
du 7 juillet au ler aolt. Cette plus faible rémanence s'explique par un type de
sol différent en 1994 et aussi par une saison tres pluvieuse. Une seconde

intervention aurait été nécessaire dés le 18 juillet. Il n'en deneure pas npins

gue ADM RE est un produit trés performant dont |le choix de |a dose, du nonbre

d interventions et de |I'intervalle entre | es applications sont trés inportants.
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Table 1. Nonbre nopyen de | arves de doryphores/plant, donmage et rendenent
vendabl e, 1994.

Traitenment Popul ation larvaire Dommage* Rendenent
I nsecticide Dose juillet juillet aolt (t/ha)
( MA/ ha) 04 11 18 25 07 14 21 01

1. ADM RE 0,02 g** 0,0b*** 0,4e 3,3bc 10,6b 0,2b 1,0b 1,5c 2,7b 36, 49ab
2. ADM RE 25,00 ¢ 3, 3ab 4,2d 0, 4d 4,1c 1,0a 1,0b 1,0d 2,0c 38, 72ab
3. ADM RE 50,00 ¢ 2, 5ab 1, 6ed 4, 5b 9,4b 1,0a 1,0b 1,5c 3,0b 34,73Db

4. KRYCCI DE 10, 56 kg 4, 6a 15,7b 1,2cd 2,2c 1,0a 1,0b 1,0d 1,0d 39, 99a
5.
6

DECI S 7,549 3,8ab 10,9c 4,7b 9,1b 1,0a 1:2b 2,0b 3:Ob 37, 36ab
TEMON  ------ 4, 8a 26,6a 29,9a 14,6a 1,0a 2,5a 4,5a 6,0a 28,21c
______________________________________________________________________________ *
Eval uation visuelle par parcelle : indice de défoliation de 0 a 8 (0 a 100%
de défoliation).
** Traitement a la plantation, 0,02 g MA/m de rang.

i Les résultats sans lettre ou suivis d une néne lettre ne sont pas
significativenent différents, a un seuil de 0,05 (Waller-Duncan).

#043

BASE DE DONNEES DES ETUDES : 86000718

CULTURE : Ponme de terre, cv. Superior

RAVAGEUR : Doryphore de |la pomre de terre, Leptinotarsa decemlineata (Say)

NOM ET ORGANI SMVE

DUCHESNE R M

Service de phytotechnie de Québec, MAPAQ 2700, rue Einstein
Sai nt e- Foy, Québec G1P 3W8

Tél : (418) 644-2156 Tél écopieur : (418) 646-0832

TI TRE : ESSAI DE CYROVMAZI NE CONTRE LE DORYPHORE DE LA POMVE DE TERRE, SAlI SON 1994

PRODUI TS : TRIGARD 75 WP ( Cyronmzi ne)
DECI S 5,0 EC (Del taméthri ne)

METHODES : L'essai a été réalisé a Deschanbault (Québec) selon un plan en blocs
conplets al éatoires avec 4 répétitions. Les pomrmes de terre ont été plantées le
25 mai 1994. Les parcelles de 7,5 mde | ongueur conprenai ent 4 rangs espacés de
0,91 m Les insecticides ont été appliqués pour la premére intervention les 2
juillet (10-30%d' écl osion des oeufs : traitements 1, 2 et 4. N.B. : Les
traitements ont été repris le 4 juillet car une averse inportante a délavé le
feuillage une heure aprés |'application), 6 juillet (5 jours aprées 10-30%

d' écl osion des oeufs : traitenent 3) et le 12 juillet (traitenments 1, 2, 3 et 4)
pour |la seconde intervention a |'aide d un pul vérisateur nonté sur tracteur (dose
. g MM ha, pression : 1641,4 kPa, volune : 800 L/ha). L'évaluation des densités
du doryphore a été faite sur 10 plants pris au hasard dans |les 2 rangées du
centre. Les dommages aux plants ont été éval ués visuellenment a |'aide d un indice
de défoliation de 0 a 8. Par ailleurs des nmasses d'oeufs (10 nasses/parcelle) ont
été suivies réguliérenent afin de pouvoir initier les premers traitenents selon
|l e protocole prévu. Les plants ont été défanés les 11 et 18 aolt. Le rendement en
tubercules a été détermné a partir de la récolte des deux rangées du centre de
chaque parcelle faite le 24 aolt.

RESULTATS : Voir |le tableau ci-dessous.
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CONCLUSIONS : En regard de |'ensenble des résultats, |'insecticide cyromazine a
été relativenent efficace a répriner |es densités de doryphores et & assurer |a
protection du feuillage. A partir du 11 juillet, les résultats (densités

| arvai res, dommages et rendenent) avec |le cyromazine sont significativenment plus
fai bl es que ceux obtenus avec le ténpin (sans traitenment). Conparativenent a
DECIS, les résultats sont conparables ou significativenent différents selon |es
traitements avec cyronmazine. Ainsi, le traitenment 3, |égerenent plus tardif que
les traitenents 1 et 2, se révele plus efficace que DECIS avec des densités

| arvaires et des taux de dommmage aux plants significativenment plus faibles. Par
ailleurs, le traitenent 3 senble davantage se démarquer des traitenments 1 et 2
avec |l e cyromazi ne par un dommage aux plants relativenent faible et stable du
début juillet jusqu' au ler aolt et par des densités larvaires plus faibles a la
fin de juillet. Bien que |es approches de lutte préconisées (traitenent hatif
10-30% d' écl osi on des oeufs; traitement tardif : cing jours apres le traitenent
hatif) n'ont pu étre respectés totalenment a cause de la pluie, il serait plus
avant ageux selon les résultats de retarder |la prem ére application de quel ques
jours, sensiblenment identique au traitenent 3. La perfornmance de cyromazine le
pernet sans occasi onner de risques pour la culture car des indices de donmge
inférieurs & 2,0 sont trés sécuritaires.

Table 1. Nonbre nobyen de | arves de doryphores/plant, donmage et rendenent
vendabl e, 1994.

Traitenment Popul ation larvaire Dommage* Rendenent
I nsecticide Dose juin juillet juillet aolt (t/ha)
(g M¥ ha) 30 04 11 20 26 08 20 26 01
1. Cyromazine 280 0,2** 5 7b 15,9¢ 1,5cd 3,0cb 1,0 1,2¢c 1,2c 1, 7bc 36, 18a
+ 140
2. Cyromazine 280 0,4 4,8b 13,0c 3,7bc 4,3b 1,0 1,5bc 1,7bc 2,0b 36, 36a
* % % + 280
3. Cyromazine 280 1,2 14,3a 22,9 0,7d 0,4d 1,0 1,2c 1,2c 1,2c 33,88a
* % % + 280
4. DECI S 7,5 1,3 6,4b 22,3b 3,9 2,4c 1,0 2,0b 2,0b 2,0b 32,49a
5. TEMO N ---- 0,2 8,0b 45,1a 32,8a 12,6a 1,0 4,7a 6,5a 7,0a 20,14b
* Eval uation visuelle par parcelle : indice de défoliation de 0 a 8 (0 a 100%
de défoliation).
** Les résultats sans lettre ou suivis d une néne lettre ne sont pas

significativenent différents, a un seuil de 0,05 (Waller-Duncan).

i Traitement 2 (1 et 4 senblables), premére intervention a 10-30% d' écl osi on
des oeufs. Traitenent 3, prem ére Intervention a 5 jours aprées 10-30%
d' écl osi on des oeufs.
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#044

BASE DE DONNEES DES ETUDES : 87000221

CULTURE : Ponme de terre, cv. Superior

RAVAGEUR : Doryphore de |la pomre de terre, Leptinotarsa decemnlineata (Say)

NOM ET ORGANI SME

DUCHESNE R M

Service de phytotechnie de Québec, MAPAQ 2700, rue Einstein
Sai nt e- Foy, Québec G1P 3W8

Tél : (418) 644-2156 Tél écopieur : (418) 646-0832

TI TRE : ESSAI DE NOVODOR ET DE M TRAK CONTRE LE DORYPHORE DE LA POMME DE TERRE

PRODUI TS : M TRAK LI (Endot oxi ne-delta encapsul ée de Bacillus thuringiensis
var. san di ego, 10%
NOVODOR FC ( Endot oxi ne-delta de Bacillus thuringiensis var.
tenebrionis, 3,0%
DECIS 5,0 EC (Del taméthri ne)
GUTHI ON 240- EC ( Azi nphos- mét hyl)
RI PCORD 400 EC (Cyper méthri ne)

METHODES : L'essai a été réalisé a Deschanbault (Québec) selon un plan a blocs
al éatoires conplets avec 4 répétitions. Les pomrmes de terre ont été plantées le 6
juin 1994. Les parcelles de 7,5 mde |ongueur conprenaient 4 rangs espacés de
0,91 m Les insecticides biologiques et chimques (séquence des produits =

GUTHI ON, RIPCORD, DECIS, DECIS) ont été appliqués les 4, 8, 14 et 27 juillet a

| "aide d' un pulvérisateur nonté sur tracteur (dose : p.c./ha, pression : 1641, 4
kPa, volume : 800 L/ha). L'évaluation des densités du doryphore a été faite sur
10 plants pris au hasard dans les 2 rangées du centre. Les dommages aux plants
ont été évalués visuellenent & |'aide d un indice de défoliation de 0 & 8. Le
déf anage des plants a été effectué les 18 et 22 aolt. Le rendement en tubercul es
a été détermné a partir de la récolte des deux rangées du centre de chaque
parcelle faite le 30 aolt.

RESULTATS : Voir |le tableau ci-dessous.

CONCLUSI ONS : Les insecticides biologiqgues MTRAK et NOVODOR ont définitivenent
été dans |'ensenbl e beaucoup plus performants que | es insecticides chimques en
1994. Les densités larvaires et | es donmages aux plants ont été nmmintenus a des
ni veaux treés bas et relativenent stables a partir de la m-juillet. Ces résultats
ont été significativenent plus élevés avec |es insecticides chimques et le
témin. En regard des traitenments avec les Bacillus thuringiensis et |es

i nsecticides chimques, Ies rendenents ont été significativenent plus faibles
pour le ténoin et trés conparables entre NOVODOR (4,6 et 7,0 L/ha) et M TRAK

Seul |e rendenent obtenu avec NOVODOR (7,0 L/ha) est significativement plus élevé
que le traitement avec les insecticides chimques, alors que |les autres
rendements obtenus avec |les Bacillus thuringiensis sont conparables. Comme en
1993, |'efficacité de NOVODOR, plus spécifiquenment a |a dose de 7,0 L/ ha est

senbl abl e a M TRAK. La saison 1994 se distingue de celle de 1993 par |'abondance
des précipitations en juin et en juillet. Dans ces circonstances, les résultats
obt enus avec M TRAK et NOVODOR dénpntrent hors de tout doute |'efficacité des
produits biol ogi ques avec un degré de rénmanence et de persistance trés acceptable
en conparai son des résultats noins performnts obtenus avec | es insecticides
chim ques. Enfin, la performance des Bacillus thuringiensis clairement dénontrée
en 1994 illustre trés bien |l es avantages d'utiliser stratégi quenent Bacill us

t huringi ensis en présence de popul ations de doryphores a Deschanbault résistants
aux insecticides chim ques.
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Table 1. Nonbre nopyen de | arves de doryphores/plant, donmage et rendenent
vendabl e, 1994.

Traitenment Popul ation larvaire Dommage* Rendenent
I nsecticide Dose juillet ao(t juillet ao(t (t/ha)
(p.c./ha) 04 12 20 01 07 14 25 08
1. M TRAK 7,5 L 3,5a** 6,1bc 0,2c 1,4c 1,0 1,0b 1,0c 1,2c 42, 10ab
2. NOVODOR 4,6 L 4,1a 8, 2b 1,4c 2,7c 1,0 1,0b 1,5b 1,7b 40, 38ab
3. NOVODOR 7,0 L 1,8a 3, 0c 0,4c 1,5c 1,0 1,0b 1,0bc 1,0c 43, 88a
4. CH M QUES*** 4, 8a 4,9bc 8,9b 10, 8a 1,0 1,0b 2,6a 5,3a 36, 37b
5. TEMO N --- 1,4a 21,3a 35,1a 5,0b 1,0 2,5a 5,0a 7,2a 24, 70c
* Eval uation visuelle par parcelle : indice de défoliation de 0 a 8 (0 a 100%
de défoliation).
** Les résultats sans lettre ou suivis d une néne lettre ne sont pas

significativenent différents, a un seuil de 0,05 (Wller-Duncan).
*xx Dose : DECIS : 150 nmL; GUTHION : 1,70 L; RIPCORD : 125 ni.

#045

BASE DE DONNEES DES ETUDES : 87000221

CULTURE : Ponme de terre, cv. Superior

RAVAGEUR : Doryphore de |la pomre de terre, Leptinotarsa decemnlineata (Say)

NOM ET ORGANI SMVE

DUCHESNE R M

Service de phytotechnie de Québec, MAPAQ 2700, rue Einstein
Sai nt e- Foy, Québec G1P 3W8

Tél : (418) 644-2156 Tél écopieur : (418) 646-0832

TI TRE : ESSAI DE NOVODOR EN ASSCCI ATI ON AVEC KRYOC!I DE

PRODUI TS : NOVODOR FC (Endot oxi ne-delta de Bacillus thuringiensis var.
tenebrionis, 3,0%
KRYOCI DE | NSECTICIDE (Cryolite : Fluoalum nate de sodium 96, 0%

METHODES : L'essai a été réalisé a Deschanbault (Québec) selon un plan en blocs
conplets al éatoires conplets avec 4 répétitions. Les ponmes de terre ont été
plantées le 6 juin 1994. Les parcelles de 7,5 mde | ongueur conprenai ent 4 rangs
espacés de 0,91 m Les insecticides ont été appliqués les 4 et 8 juillet
(traitements 1, 2, 3, 4 et 5), 14 juillet (traitenments 1, 2 et 5), 15 juillet
(traitements 3 et 4) et 27 juillet (traitenents 1, 2, 3, 4 et 5) avec un

pul véri sateur nonté sur tracteur (dose : L ou kg p.c./ha, pression : 1641, 4 kPa,
volune : 800 L/ha). Pour les traitenents 3 et 4 NOVODOR a été appliqué les 4 et 8
juillet contre les petites larves (L1 + L2) et KRYOCIDE |les 15 et 27 juillet
contre les grosses larves (L3 + L4). L'évaluation des densités du doryphore a été
faite sur 10 plants pris au hasard dans |les 2 rangées du centre. Les donmages aux
plants ont été éval ués visuellement a |'aide d un indice de défoliation de 0 a 8.
Le défanage des plants a été effectué les 18 et 22 ao(t. Le rendenent en
tubercules a été détermné a partir de la récolte des deux rangées du centre de
chaque parcelle faite le 30 aolt.

RESULTATS : Voir |le tableau ci-dessous.

CONCLUSI ONS : L'enploi stratégique de différents noyens de lutte pernet de
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contrer |le phénonméne de |la résistance aux insecticides. Dans cette optique,

| "association strat égi que NOVODOR et KRYOCI DE dans la lutte au doryphore peut
étre trés intéressante. Ces produits ont des nodes d'action trés différents et en
regard des essais effectués en 1994, les résultats dénmontrent | e potenti el

d utilisation en association dans le tenps. Bien que les enplois seuls des
produits NOVODOR (4,6 L et 7,0 L/ha) et KRYOCIDE ont donné une treées bonne
efficacité par une réduction trés significative des densités larvaires et du
donmmage conparativenent au ténoin, |'associati on NOVODOR et KRYOCIDE a été plus
rentable en fin de saison. L'inpact du KRYOCI DE sur |es grosses |arves senble
pl us inportant que celui obtenu avec NOVODOR, produit d'enploi spécifique contre
|l es petites larves. Ainsi, les densités larvaires sont significativenent plus
faibles le ler aolOt pour |les applications avec KRYCCIDE (traitenents 3 et 4)
conpar ati vement aux doses correspondantes de NOVODOR (traitements 1 et 2). Par
ailleurs, |"indice du dommage est significativenment plus faible avec NOVODOR (4, 6
L/ ha) et KRYOCI DE conparativenent a |'enploi seul de NOVODOR a | a néne dose.
Aussi, |'associati on NOVODOR et KRYOCI DE sembl e plus rentable avec NOVODOR
utilisé a la dose de 4,6 L/ha conparativenment a 7,0 L/ha. Les différences aux

ni veaux des densités larvaires |le ler aolt et des donmages observés le 25 juillet
et le 8 aolt sont plus marquées que celles obtenues avec |a dose de 7,0 L/ha de
NOVODOR. En regard des résultats obtenus, |'associati on NOVODOR et KRYOCI DE est

donc possible. De plus, selon les densités de |'insecte, |le choix judicieux de |a
dose de NOVODOR restera toujours trés inportant, aussi bien que | e nonbre
d'intervention avec NOVODOR et KRYOCI DE. Pour cette expérience, il y a eu deux

applications pour chacun des produits.

Table 1. Nonbre nopyen de | arves de doryphores/plant, donmage et rendenent
vendabl e, 1994.

Traitenment Popul ation larvaire Dommage* Rendenent
I nsecticide Dose juillet ao(t juillet aolt (t/ha)
(p.c./ha) 04 12 20 01 04 14 25 08
1. NOVODOR 4,6 L 4,1ab** 8,2b 1,4b 2,7b 1,0 1,0b 1,5b 1,7b 40, 38a
2. NOVODOR 7,0 L 1,8ab 3, 0c 0,4b 1,5¢ 1,0 1,0b 1,0c 1,0c 43,88a
3. NOVODOR*** 4,6 L 5, 2ab 9, 3b 0,4b 0,7cd 1,0 1,0b 1,0c 1,0c 43,18a
+ KRYOCI DE 11, 0 kg
4. NOV ** 7,0 L 2,8ab 7,8bc 1,7b 0,5d 1,0 1,0b 1,0c 1,2c 40, 45a
+ KRYOCI DE 11,0 kg
5. KRYCCIDE 11,0 kg 5,7a 5,8bc 1,4b 0,7cd 1,0 1,0b 1,0c 1,7b 40,91la
6. TEMO N --- 1, 4c 21,3a 35,1a 5,0a 1,0 2,5a 5,0a 7,2a 24,70b
* Eval uation visuelle par parcelle : indice de défoliation de 0 a 8 (0 a 100%
de défoliation).
** Les résultats sans lettre ou suivis d une néne lettre ne sont pas

significativenent différents, a un seuil de 0,05 (Wller-Duncan).
*k NOVODOR contre les petites larves et KRYOCIDE contre | es grosses |arves en
fin de saison.

Pest Managenent Research Report - Insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et nml adi es des pl antes



84

#046

BASE DE DONNEES DES ETUDES : 86000718

CULTURE : Ponme de terre, cv. Superior

RAVAGEUR : Doryphore de |la pomre de terre, Leptinotarsa decemnlineata (Say)

NOM ET ORGANI SME

DUCHESNE R M

Service de phytotechnie de Québec, MAPAQ 2700, rue Einstein
Sai nt e- Foy, Québec GlP 3W8

Tél: (418) 644-2156 Tél écopieur : (418) 646-0832

TI TRE : | NCI DENCE DE TRAI TEMENTS | NSECTI Cl DES CONTRE LES ADULTES SUR LA GESTI ON
SAI SONNI ERE DU DORYPHORE DE LA POMME DE TERRE

PRODUI TS : ADM RE 240 FS (NTN-33893, Inidacloprid)
GUTHI ON 240 EC ( Azi nphos- mét hyl)
RI PCORD 400 EC (Cyper méthri ne)
DECIS 5,0 EC (Del taméthri ne)

METHODES : L'essai a été réalisé a Deschanbault (Québec) selon un plan en blocs
conplets al éatoires avec 4 répétitions. Les pomrmes de terre ont été plantées le
24 mai 1994. Les parcelles de 7,5 mde | ongueur conprenai ent 4 rangs espacés de
0,91 m Afin d évaluer |'incidence de traitenments insecticides contre |es adultes
et de conparer |'efficacité a celle d'interventions contre les |larves, |es
traitements suivants ont été définis selon e type et le nonbre d' applications
faites contre les adultes (seuil $ 1 adulte/plant) : 1- ADMRE a |la plantation
dose de 0,02 g MAVha : 24 mai; 2- une application foliaire : 20 juin; 3- deux
applications foliaires : 20 et 24 juin; 4- trois applications foliaires : 20, 24
et 28 juin; 5- ténoin : aucune application contre |les adultes; traitenents

seul ement contre les larves. Pour tous les traitenents, sauf le traitenment No 1
des applications ont été effectuées contre les larves (seuil $ 5 |arves/pl ant)
aux dates suivantes : 6 juillet (traitements 2, 3 et 5); 8 juillet

(traitement 4); 12 juillet (traitenents 2, 3, 4 et 5); 25 juillet (traitement 4).
Afin d' augnenter |les densités d' adultes et d'accroitre |leur inpact sur les

pl ants, des introductions ont été faites le 18 juin (300 adultes/parcelle) et le
22 juin (150 adultes/parcelle) pour |'ensenble du projet. L'évaluation des
densités du doryphore a été faite réguliérenent sur 10 plants pris au hasard dans
|l es 2 rangées du centre. Le défanage des plants a été fait les 18 et 22 aolt et
la récolte des 2 rangées du centre effectuée le 23 aolt a servi a détermner le
rendenent en tubercules. Tous les insecticides ont été utilisés en rotation
selon les conditions nétéorol ogi ques, a |la dose maxi mal e recommandée sur

| ' étiquette.

RESULTATS : Voir |le tableau ci-dessous.

CONCLUSI ONS : Les résultats obtenus en 1994 sont dans |'ensenbl e conparabl es a
1993 et ce mal gré une saison tres pluvieuse rendant difficile les interventions.
Ainsi |'ajout de traitenments insecticides (DECIS, GUTHH ON, RI PCORD) contre |es
adul tes en début de saison n'a pas amélioré |la gestion saisonni ére du doryphore.
Les rendenents sont senbl ables et | e dommage au feuill age est deneuré

relati venent stable et bas jusqu'a la fin de juillet. En aol(t, |le donmage s'est
révél é plus inportant dans |'ensenble des traitenents avec |les insecticides
foliaires, traduisant ainsi |'inefficacité des insecticides a gérer adéquatenent
| e doryphore. De plus, cela dénontre qu' une application suppl énentaire contre |es
| arves pour tous les traitements, incluant ADM RE, aurait été nécessaire.

L' approche contre les adultes a 1, 2 et 3 traitenents se révéele noins économ que
en nonbre de traitements. De 2 a 3 traitements additionnels ont été nécessaires
contre les larves, portant |le total en saison a 3, 4 et 6 pour les traitenents 2,
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3 et 4 respectivenent conparativenent a 2 pour le traitement 5 (stratégie
orientée strictement contre les larves). Toutefois, des traitements contre |es
adul tes ont cependant réduit significativenment |e nonbre des masses d' oeufs les
27 et 30 juin (traitenents 2 et 4) et les densités larvaires (L1 + L2) le 30 juin
(traitement 3) et les 5 et 8 juillet (traitements 3 et 4) par rapport au
traitement 5. L'inpact de ces traitenments n'a pas été suffisant puisqu' un nonbre
égal et supérieur de traitenents contre les |larves ont été nécessaires
conparativenment au traitenment 5. L'incidence des traitements contre |es adultes
n' est donc pas suffisament positive pour en recommander |'usage de facon
réguliére. Selon les densités d adultes présents tdt au printenps et les produits
utilisés, des traitenents occasionnels peuvent étre justifiés. Ainsi, |'enploi de
ADM RE (i m dacloprid) a la plantation confirne cette position, puisque un seu
traitement a été nécessaire afin de maintenir la rentabilité de la culture. Ces
résultats avec ADM RE dénontrent de nouveau | a performance du produit avec une
rémanence jusqu'a la m-juillet.

Table 1. Nonbre nopyen de | arves de doryphores/plant, donmage et rendenent
vendabl e, 1994.

Traitenment Popul ation larvaire Dommage* Rendenent
juin juillet juillet aolt (t/ha)
30 08 18 25 08 15 25 08

1. ADMRE a la 0,0b** 0,1c O, 4c 2,7b 0,0b 0,5b 1,0a 1,5b 42, 63
pl ant ati on

2. Adultes (1)*** 0,5ab 15,6a 0,9bc 2,6b 1,0a 1,0ab 1,2a 2,2ab 40,38
+ larves (2)

3. Adultes (2) 0, 1b 13,6a 1,2b 3,1b 1,0a 1,0ab 1,7a 2,5a 40, 89
+ larves (2)

4. Adultes (3) 0, 7ab 7,1b 1,9a 6,2a 1,0a 1,0ab 1,2a 3,0a 38,91
+ larves (3)

5. TEMO N, 2,3a 18,4a 1,0bc 3,0b 1,0a 1,2a 1,7a 2,5ab 40,00
| arves (2)

* Eval uation visuelle par parcelle : indice de défoliation de 0 a 8 (0 a 100%

de défoliation).
** Les résultats sans lettre ou suivis d une néne lettre ne sont pas

significativenent différents, a un seuil de 0,05 (Wller-Duncan).
*k La val eur entre parentheses indique | e nonbre de traitements contre |es
adultes ou les |arves.
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#047

BASE DE DONNEES DES ETUDES : 87000221

CULTURE : Ponme de terre, cv. Superior

RAVAGEUR : Doryphore de |la pomre de terre, Leptinotarsa decemnlineata (Say)

NOM ET ORGANI SME

DUCHESNE R M

Service de phytotechnie de Québec, MAPAQ 2700, rue Einstein
Sai nt e- Foy, Québec GlP 3W8

Tél: (418) 644-2156 Tél écopieur: (418) 646-0832

DESAULNI ERS J et BOURASSA J P

Uni versité du Québec a Trois-Riviéeres, C P. 500

Trois-Rivi éres, Québec P®A 5H7

Tél : (819) 376-5053 Tél écopieur : (819) 376-5084

TI TRE : STRATEG E D' | NTERVENTI ON BASEE SUR LE BOUM D ECLOSI ON DES OEUFS

PRODUI TS : M TRAK LI (Endot oxi ne-delta encapsul ée de Bacillus thuringiensis
var. san diego, 10%
GUTHI ON 240- EC ( Azi nphos- mét hyl )

METHODES : L'essai a été réalisé a Deschanbault (Québec) selon un plan a blocs

al éatoires conplets avec 4 répétitions. Les pomrmes de terre ont été plantées le 4
juin 1994. Les parcelles de 7,5 mde |ongueur conprenaient 4 rangs espacés de
0,91 m Les insecticides ont été appliqués selon deux stratégies de lutte
(conventionnelle = prem ére intervention dés |'apparition des petites larves (L1)
a 30% d' écl osi on des oeufs; boum d' écl osi on des oeufs = prem ére intervention 6-9
jours apres |l e boumd' éclosion (30%) les 4 juillet (traitements 1 et 2), 11 et
16 juillet (traitenents 1,2, 3 et 4) a |'aide d un pul vérisateur nonté sur
tracteur (dose : L p.c./ha, pression : 1641,4 kPa, volune : 800 L/ha).

L' éval uation des densités du doryphore a été faite sur 10 plants pris au hasard
dans |l es 2 rangées du centre. Les donmages aux plants ont été éval ués
visuellenent a |'aide d un indice de défoliation de 0 a 8. Les mmsses d' oeufs (10
masses/ parcelle) ont été suivies réguliéerement afin de pouvoir initier |les
premiers traitements selon les stratégies utilisées. Les plants ont été défanés
les 18 et 22 aol(it. Le rendement en tubercules a été détermné a partir de |la
récolte des deux rangées du centre de chaque parcelle faite I e 31 aodt.

RESULTATS : Voir |le tableau ci-dessous.

CONCLUSIONS : Afin de réduire |I'utilisation des insecticides et d' optimser |eur
emploi, il est trés inportant d'intervenir au bon nonment. Dans |e cadre de ce
projet de recherche subventionné par | e Bureau des nouvell es méthodes de lutte
antiparasitaire (BNMLA) et dont |es travaux en parcelles expérinmental es sont
conpl ément ai res de ceux effectués en chanps commerci aux, deux stratégies
d'intervention ont été évaluées a |'aide d'insecticides chimques et biologiques.
Selon les résultats obtenus, |a stratégie associ ée au «boum d' écl osi on des oeufs»
s' est révél ée plus performante quel que soit |'insecticide utilisé. En effet,

| "enploi de M TRAK et du GUTHI ON a nécessité deux interventions selon |'approche
«boum d' écl osi on» conparativenent a trois interventions pour |'approche
conventionnelle et ce avec des résultats (densités larvaires et donmages)
conpar abl es. Avec |'approche «boum d' éclosion» la prem ére intervention a été
faite 7 jours aprés celle établie pour |'approche conventionnelle a un niveau
noyen de densités larvaires le 11 juillet de 6,7 larves/plant (91,2% L1 + L2,
8,8% L3 + L4). L'approche «boum d' écl osi on» nécessite toutefois |'enploi
d'insecticides trés performants. Ainsi conparativenment a GUTHION, |'insecticide
bi ol ogi que M TRAK s' est révél é de beaucoup supérieur. Les résultats sur les
densités larvaires et |es dommages aux plants sont dans tous |es cas
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significativenent plus faibles avec M TRAK pour |es deux approches préconi sées.
Enfin |'applicabilité au Québec en chanps conmmerci aux de |’ approche «boum

d' écl osi on» des oeufs nécessitera de nouvelles évaluations en 1995 et 1996 et ce,
en dépit des résultats intéressants obtenus en 1994.

Table 1. Nonbre nopyen de | arves de doryphores/plant, donmage et rendenent
vendabl e, 1994.

Traitement Popul ation larvaire Dommage* Rendenent
I nsecticide Dose juillet ao(t juillet ao(t (t/ha)
(p.c./ha) 07 14 21 01 11 19 26 08
1. M TRAK 7,50 L 0,5 3,6¢c** 0,5c 3,1b 1,0 1,0c 1,0c 1, 5c 38,44
conventionnell e
2. GUTHI ON 1,70 L 1,4 13,1b 13,0b 8, 8a 1,0 2,0b 4,2b 5,5b 29,79
conventionnell e
3. M TRAK 7,50 L 1,7 5,6¢C 0,8c 2,7b 1,0 1,0c 1,0c 1, 2c 36, 57
boum d' écl osi on
4. GUTHI ON 1,70 L 1,6 10,6b 13,6b 7, 1la 1,0 2,0b 4,0b 5,0b 33,33
boum d' écl osi on
5. TEMON ----- 0,5 17,3a 20,5a 7,6a 1,0 2,5a 5,0a 6, 2a 27,62
* Eval uation visuelle par parcelle : indice de défoliation de 0 a 8 (0 a 100%
de défoliation).
** Les résultats sans lettre ou suivis d une néne lettre ne sont pas

significativenent différents, a un seuil de 0,05 (Wller-Duncan).

#048

| CAR NUMBER: 86000965

CROP: Potato, cv. Chieftan

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAVE AND AGENCY

DYKSTRA C E and SMTH D B

Zeneca Agro

P O Box 9910, Stoney Creek, Ontario L8G 371
Tel : (905) 643-4123 Fax: (905) 643-4099

TI TLE: EVALUATI ON OF KARATE FORMULATI ONS FOR CONTROL OF POTATO | NSECT PESTS

MATERI ALS: | M DAN 50W ( Phosnet)
KARATE 50EC (Cyhal ot hri n-1 anbda)
KARATE 5WG (Cyhal ot hri n-1 anbda)

METHODS: The experinment was conducted on Chieftan potatoes at Copetown, Ontario.
Pot at oes were planted May 14, 1994 and energence was recorded on June 7. Plots
consi sted of single rows each 6 mlong and spaced 1 mapart. Each plot was
replicated four times in a random zed bl ock design with guard rows on each side
of each bl ock. Treatnments were applied June 22 and again July 7 with a CO
pressuri zed back-pack sprayer in a volunme of 500 L/ha. Plots were assessed
several tinmes by counting nunbers of adults, small and | arge |arvae per 20
randomy sel ected | eaves per plot. Assessnments of insect nunbers began 1 d after
the first application and ended 6 d after the second application. Visua
estimates of percent defoliation were recorded July 6 and 13 and yield per plot
was assessed August 25. Tubers were graded according to size with those over 5.5
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cmin dianmeter

RESULTS: As presented in the table.

classified as narketabl e.

CONCLUSI ONS: KARATE WG provided contro

equal

control of

defoliation conmpared to | M DAN

to that

of Col orado potato beetles which was

provi ded by KARATE EC. Both fornul ati ons of KARATE provi ded better
| arvae follow ng the first

application which resulted in |ess

I M DAN provi ded superi or

control of large |arvae

after the second application. Al insecticides reduced defoliation and increased
yi el ds.
Table 1. Col orado potato beetle counts.
TREATMENT RATE ~ ------ SMALL LARVAE ------  ------ LARGE LARVAE --------
(g a.i./ha) 23/06 27/06 30/06 06/07 30/06 11/07 06/07 13/ 07
KARATE EC 7.5 15.5 b 33.0a 12.0 b 22.0a 6.0 b 25.8a 15.5 b 23.3ab
KARATE EC 10.0 20.5 b 1.5a 2.0 b 22.8a 2.8 b 14.0a 4.0 b 12.5 bc
KARATE WG 7.5 10.8 b 2.0a 5.8 b 31.5a 3.8 b 24.3a 7.3 b 14.0 b
KARATE WG 10.0 9.3 b 6.3a 0.8 b 28.8a 2.5 b 15.0a 5.3 b 20.5 b
I M DAN WP 1, 625.0 8.3 b 33.8a 28.5ab 36.3a 9.0 b 24.3a 40.0a 3.3 ¢c
UNTREATED 72.3a 35.8a 49.8a 19.8a 28.3a 35.3a 42.8a 32.0a
LSD (. 05) = 24.3 42.1 27.9 22.1 7.4 22.2 15.8 10.2
St andard Dev. = 16.1 27.9 18.5 14.7 4.9 14.8 10.5 6.8
cv = 70.9 149.3 112.5 54.7 56. 6 63.9 54.9 38.5
Means foll owed by the sanme letter do not significantly differ (P = 0.05, Duncan's
Mul ti pl e Range Test).
Table 2. Percent defoliation and yield.
TREATMENT RATE DEFOL DEFOL TOTAL MARKETABLE  PERCENT
(g a.i./ha) % % Yl ELD Yl ELD MARKETABLE
06/ 07/ 94 13/07/94 25/ 08/ 94 25/08/94 25/ 08/ 94
KARATE EC 7.5 6.5 b 32.8 b 8. 33a 5.15 b 60. 2 bc
KARATE EC 10.0 6.0 b 10.0 c 12. 10a 9. 60a 79. 5a
KARATE WG 7.5 6.0 b 18. 3 bc 10. 90a 7.78ab 70. 7ab
KARATE WG 10.0 8.3 b 15.5 ¢ 9. 18a 5.55 b 60.6 bc
| M DAN WP 1,625.0 22.8a 13.0 c 8. 90a 5.35 b 54.2 bc
UNTREATED 34. 8a 79. 5a 3.90 b 1.83 ¢ 45.8 ¢
LSD (. 05) = 13.9 15.7 3.70 3.26 15.9
St andard Dev. = 9.19 10. 39 2.46 2.16 10. 54
cv = 65. 47 36. 89 27.65 36.84 17.05
Means foll owed by the sanme letter do not significantly differ (P = 0.05, Duncan's

Mul tipl e Range Test).
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#049

STUDY DATA BASE: 303-1452-8702

CROP: Potato, cv. Superior

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

LUND J E and STEWART J G

Agriculture and Agri-Food Canada, Charlottetown Research Centre

P O Box 1210, Charlottetown, Prince Edward |sland C1A 7MB

Tel: (902) 566-6818 Fax: (902) 566-6821 E-Mil: JEFF1@ERSCH. AGR. CA

TI TLE: CONTROL OF COLORADO POTATO BEETLE ON POTATOES W TH PYRROLE AND
CYPERMETHRI N, 1994

MATERI ALS: AC 303, 630
RI PCORD 400 EC (Cypernethrin)
COVPANI ON ( Cctyl phenoxypol yet hoxyet hanol 70%

METHODS: Srmal |, whol e seed pieces were planted in Harrington, Prince Edward
Island on May 12, 1994. Plants were spaced 40 cmwi thin rows and 90 cm between
rows in 4 row plots. Each plot was 7.6 mlong and 3.6 mw de and was separated by
1.8 mof cultivated soil. Plots were arranged in a randon zed conpl ete bl ock
design with five treatnments each replicated four tines. Al treatnents were
applied as sprays on July 12 at the equivalent of 320 L spray m xture per ha at a
pressure of approximately 240 kPa using a CO, pressurized precision plot sprayer.
A 0.1% (v/v) surfactant was added to all sprays. Additional applications were
made on July 20 and August 4 for pyrrole at 0.05 kg a.i./ha, on July 20 and July
26 for pyrrole at 0.1 kg a.i./ha, on July 20 for pyrrole plus cypernethrin, and
on July 26 for cypernmethrin. Each week fromJuly 4 to August 15, the nunmber of
CPB per 10 net sweeps (0.37 mdianmeter) were counted fromthe center 2 rows of
each plot. Weds were controlled with an application of netribuzin at 750 g
a.i./ha on June 15. Plots received recommended applications of chlorothal onil at
1250 g a.i./ha for blight control. Plants were sprayed with REGLONE (diquat) at
300 g a.i./ha for top desiccation on August 23. Tubers fromthe center 2 rows of
each plot were harvested on Septenber 14, and total and marketable ($ 40 mm
yields were recorded. Analyses of variance were performed on the data and Least
Squares Differences (LSD) were cal cul ated. Insect counts were transforned to In
(x+1) before analysis and percentage defoliation was transfornmed to sqrt (arcsine
(prop)) before analysis. The detransfornmed nmeans are presented.

RESULTS: The results of CPB counts and percent defoliation are summarized in the
tabl es.

CONCLUSI ONS: Rel ative to the Check, a significant reduction in CPB per 10 net
sweeps was achieved with pyrrole plus cypernmethrin for the July 25 count (Table
1). The 100 g a.i. rate of pyrrole, the pyrrole plus cypernethrin, and
cypernethrin alone significantly reduced CPB popul ations relative to the check by
August 2 and all treatnents significantly reduced CPB counts by August 8. The

| onwest percent defoliation for the July 28 and August 12 counts was observed for
plots treated with pyrrole plus cypernmethrin and cypernethrin alone (Table 2).
Tuber vyields, which ranged between 19.5 t/ha and 21.8 t/ha, were not
significantly different despite differences in CPB popul ati ons and defoliation
anong plots. An unusually dry sunmmer on Prince Edward |Island may have contri buted
to alimted plant growth and | ower yield differences.
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Table 1. Col orado potato beetles (CPB) per 10 net sweeps per plot.

CPB/ 10 Sweeps

No. of July August

Tr eat nent g a.i./ha sprays 18 25 2 8 15

check - - 25a* 28a 27a 12a 4a AC
303, 630 50 3 15a 8ab 17ab 5b 4a
AC 303, 630 100 3 23a 14ab 9bc 6b 3a
AC 303,630 + 50

Cypernet hrin 17 2 16a 4b 5¢ 5b 3a
Cypernet hrin 17 2 8a 12ab 8c 6b 2a
* Numbers in a columm followed by a different letter are significantly

different (# P0O.05) using a protected LSD neans separation test.

Table 2. Plant defoliation

Percent Defoliation

No. of July August

Tr eat nent g a.i./ha sprays 14 21 28 5 12
check - - 5a* 15a 25a 23a 37a
AC 303, 630 50 3 4a lla 18ab 26a 28bc
AC 303, 630 100 3 5a 15a 18ab 29a 3lab
AC 303,630 + 50

Cypernet hrin 17 2 3a 11a 12b 16a 18d
Cypernet hrin 17 2 3a 11a 14b 16a 2lcd
* Numbers in a columm followed by a different letter are significantly

different (# P0.05) using a protected LSD neans separation test.

#050

STUDY DATA BASE: 303-1452-8702

CROP: Potato, cv. Superior

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

LUND J E and STEWART J G

Agriculture and Agri-Food Canada, Charlottetown Research Centre

P O Box 1210, Charlottetown, Prince Edward |sland C1A 7MB

Tel: (902) 566-6818 Fax: (902) 566-6821 E-Mil: JEFF1@ERSCH. AGR. CA

TI TLE: CONTROL OF THE COLORADO POTATO BEETLE W TH NEEM AND/ OR A CHEM CAL
I NSECTI Cl DE ON POTATOES, 1994

MATERI ALS: | M DAN 50 WP ( Phosnet)
ALI GN (Azadirachtin 3%
ADM RE 240 FS (I m dacl opri d)

METHODS: Srmal |, whol e seed pieces were planted in Harrington, Prince Edward

I sland, on May 12, 1994. Plants were spaced 40 cmwithin rows and 90 cm bet ween
rows in 4 row plots. Each plot was 7.6 mlong and 3.6 mw de, and was separ at ed
by 1.8 mof cultivated soil. Plots were arranged in a random zed conpl ete bl ock
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design with seven treatnments each replicated a total of four times. The first
spray was timed to coincide with a 10% hatch of CPB egg masses (July 12).
Addi ti onal sprays, which were based on a threshold of 1 CPB per net sweep, were
applied on July 26 for IMDAN at 1100 g a.i./ha, on July 26 for ALIGN at 12 g
a.i./ha, on July 26 and August 4 for ALIGN at 24 g a.i./ha, on July 26 and August
4 for ALICGN at 12 g a.i./ha (1st spray ADMRE at 13 g a.i./ha), on July 20 for
ADM RE at 13 g a.i./ha, and on July 26 and August 4 for ALIGN 24 g a.i./ha (1st
spray ADMRE at 13 g a.i./ha). Al sprays were applied in a total volune

equi valent to 320 L/ ha and at a pressure of approximtely 240 kPa using a CO
pressurized precision plot sprayer. VYDATE (oxanyl) was applied at a rate of 2 L
product/ha on August 16 to control sumrer adults. Each week from July 4 to August
15, the nunber of early instars (1st and 2nd), late instars (3rd and 4th), and
adults per 10 net sweeps (0.37 mdianmeter) were counted fromthe center 2 rows of
each plot. Weds were controlled with an application of SENCOR (netribuzin) at
750 g a.i./ha on June 15. Plots received recommended applications of BRAVO
(chlorothalonil) at 1250 g a.i./ha for blight control. Plants were sprayed with
REGLONE (diquat) at 300 g a.i./ha for top desiccation on August 23. Tubers from
the center 2 rows of each plot were harvested on Septenber 14, and total and

mar ketable ($ 40 mm) vyields were recorded. Analyses of variance were perfornmed on
the data and Least Squares Differences (LSD) were cal cul ated. Insect counts were
transfornmed to I n (x+1) before analysis. Percent defoliation was transformed to
sqrt (arcsine (prop)) before analysis. Detransforned nmeans are presented.

RESULTS: As presented in the tables.

CONCLUSI ONS: There were | ower counts of early instar CPB on all treated plots
conpared to the untreated check on August 15 (Table 1). There were | ower counts
of late instars on all treated plots, except the ADMRE 13 g a.i./ha + ALIGN 12 ¢
a.i./ha, conpared to the check on August 8 (Table 2). There were no significant

di fferences anmong treatnments for CPB adult counts for nost dates (Table 3).
Percent defoliation was lower in the treated plots than in the check plots by the
end of the season (Table 4), but there were no significant differences in tuber

yi el ds which ranged between 22 t/ha and 24 t/ha. The lack of a yield response may
have been due to an unusually dry sunmer on Prince Edward |sland whi ch caused

| ess plant growth late in the season. No phytotoxicity synptons were observed.

Tr eat nent Rat e No. of July August
g a.i./ha sprays 11 18 25 2 8 15

check - - 1. 8ab* 14.5a 14. 8a 3.3ab 1.8ab 1.3a
| M DAN 1100 2 7. 0ab 6. 3ab 7.3ab 0.3bc 0.5b 0. 0b
ALl GN 12 2 0. 5b 7.5ab 11.3a 4.5ab 2.3ab 0.0b
ALl GN 24 3 0. 8b 7.3ab 14.8a 2.5abc 0.5b 0. 0b
ADM RE 13 2 13. 8ab 7. 0ab 2.8b 0. Oc 0.5b 0. 0b
ADM RE + ALI GN 13+12 1,2 17. 3a 4.3ab 18.5a 4. 8a 3. 0a 0. 3b
ADM RE + ALI GN 13+24 1,2 1. 8ab 2.3b 10. Oa 2.3ab 2.0ab 0.5ab
* Numbers in a columm followed by different letters are significantly

different using a protected LSD neans separation test (P#0.05).
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Table 2. Col orado Potato Beetle |ate | arvae.

Tr eat nent Rat e No. of July August

g a.i./ha sprays 11 18 25 2 8
check - - 0.5a* 4.3a 7. 5a 7.0ab 1.5a
| M DAN 1100 2 1.3a 0. 8a 5. 3a 2.0b 0. 0b
ALl GN 12 2 Oa 0.5a 16.0a 5.3ab 0.0b
ALl GN 24 3 2.5a 2.3a 14.0a 13. 0a 0. 3b
ADM RE 13 2 3.3a 4. 8a 1.5a 2.3b 0. 3b
ADM RE + ALI GN 13+12 1,2 2.5a 2.0a 8. 0a 15. 0a 10. 8ab
ADM RE + ALI GN 13+24 1,2 0. 5a 3.3a 3. 8a 7.3ab 0.0Db
* Numbers in a columm followed by different letters are significantly

different using a protected LSD nean separation test (P#0.05).

Tr eat nent Rat e No. of July August
g a.i./ha sprays 11 18 25 2 8 15
check - - 0.3b* 0.0a 0.0a 6.8ab 5.5a 3.5a
| M DAN 1100 2 0. 0b 0.0a 0.3a 2.3bc 4.0a 1.5a
ALl GN 12 2 1.5a 0.5a 0.0a 0. Oc 2.3a 1.3a
ALl GN 24 3 0. 0b 0.3a 0.0a 0.5bc 2.0a 1.0a
ADM RE 13 2 0. 0b 1.0a 0.3a 7.5a 1.3a 3.0a
ADM RE + ALI GN 13+12 1,2 0. 0b 1.0a 0.3a 2.0abc 5.5a 1.8a
ADM RE + ALI GN 13+24 1,2 0. 0b 0.8a 0.0a 1.8bc 2.5a 0.8a
* Numbers in a columm followed by different letters are significantly
different using a protected LSD nean separation test (P#0.05).
Table 4. Plant defoliation
Percent Defoliation

Tr eat nent Rat e No. of July August

g a.i./ha sprays 28 5 12
check - - 23a* 24a 38a
| M DAN 1100 2 16ab 21a 19b
ALl GN 12 2 17ab 22a 21b
ALl GN 24 3 19ab 26a 28ab
ADM RE 13 2 16ab 26a 28ab
ADM RE + ALI GN 13+12 1,2 19ab 28a 20b
ADM RE + ALI GN 13+24 1,2 13b 24a 21b
* Numbers in a columm followed by different letters are significantly

different using a protected LSD neans separation test (P#0.05).

Pest Managenent Research Report - Insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et nml adi es des pl antes



93

#051

STUDY DATA BASE: 303-1452-8702

CROP: Potato, cv. Superior

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

LUND J E and STEWART J G

Agriculture and Agri-Food Canada, Charlottetown Research Centre

P O Box 1210, Charlottetown, Prince Edward |sland C1A 7MB

Tel: (902) 566-6818 Fax: (902) 566-6821 E-Mil: JEFF1@ERSCH. AGR. CA

TI TLE: EVALUATI ON OF | NSECTI CI DES FOR CONTROL OF THE COLORADO POTATO BEETLE ON
POTATCES, 1994

MATERI ALS: NOVODOR 3% (Bacillus thuringiensis var. tenebrionis)
TRI GARD 75 WP ( Cyronmazi ne)
KRYOCI DE 96% ( Sodi um f | uoal um nat e)
| M DAN 50 WP ( Phosnet)

METHODS: Smal |, whol e seed pieces were planted in Harrington, Prince Edward

I sland, on May 12, 1994. Plants were spaced 40 cmwithin rows and 90 cm bet ween
rows in 4 row plots. Each plot was 7.6 mlong and 3.6 mw de, and was separ at ed
by 1.8 mof cultivated soil. Plots were arranged in a random zed conpl ete bl ock
design with eight treatnments each replicated a total of four tinmes. Treatnents
were applied as foliar sprays in a mxture equivalent to 320 L/ha at a pressure
of approximtely 240 kPa using a CO, pressurized precision plot sprayer. First
sprays were tinmed to coincide with a 10-30% hatch of CPB egg masses (July 12).
Addi ti onal sprays were applied when a threshold of 1 CPB per net sweep was
surpassed. In addition, NOVODOR at 2.3 L/ha was applied on July 20 and 26, and
August 4. A second spray of NOVODOR at 4.7 L/ha and IMDAN at 1.1 kg a.i./ha was
requi red on July 20. Two additional sprays of NOVODOR at 7.0 L/ha, TRI GARD at
0.28 + 0.14 kg a.i./ha, and TRIGARD at 0.28 + 0.28 kg a.i./ha were applied on
July 20 and August 4. Each week from July 4 to August 8 the nunber of early
instars (L1-L2), late instars (L3-L4), and adults of the CPB from 10 net sweeps
(0.37 mdianeter) were counted fromthe center 2 rows per plot. Percent
defoliation was recorded weekly fromJuly 14 to August 14. Weds were controlled
with an application of SENCOR (nmetribuzin) at 750 g a.i./ha on June 15. Plots
recei ved recommended applications of BRAVO (chlorothalonil) at 1250 g a.i./ha for
control of late blight. Plots were sprayed with DECIS (deltanmethrin) at 15 g
a.i./ha on August 8 to control adults and with REGLONE (di quat) on August 23 for
top desiccation. Tubers fromthe center 2 rows per plot were harvested on

Sept enber 14, and total and marketable ($ 40 mMm) weights were recorded. Analysis
of variance were perfornmed on the data and Least Squares Differences (LSD) were
cal cul ated. Insect counts were transformed to In (x + 1) before analysis. Percent
defoliation was transformed to sqrt (arcsine (prop)) before analysis. The
detransforned means are presented.

RESULTS: As presented in the tables.

CONCLUSI ONS: A significant reduction in the nunber of early instars, relative to
the Check, was achieved with all applications except the | ower rates of NOVODOR
as of August 2 (Table 1). Reductions of late instars with the two high rates
NOVODOR wer e not significant when conpared to the Check, but there were
significant reductions in late instars for plots treated with TRI GARD, KRYOCI DE
and | M DAN (Table 2). CPB adult popul ations were |lower on plots treated with two
hi gher rates of NOVODOR or KRYOCI DE for the August 8 count (Table 3). Percent
defoliation was lower for all treated plots relative to the untreated check plots
as of August 5 (Table 4). Tuber yields, which ranged from 21 t/ha to 24 t/ha,
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were not significantly different between protected and unprotected plots,

possi bly because of the unusually dry sumrer on Prince Edward |sland which coul d
have limted plant growh. There were no signs of phytotoxicity noted for any of
the products tested.

Tr eat nent Pr oduct No. of July August

/ ha sprays 4 11 18 25 2 8
check - - 10a* 25a 28a 13a 4a 2a
NOVODOR 2.3 L 4 6a 8a l4ab 11lab 2ab 0b
NOVODOR 4.7 L 2 la lla 5bc 5abc 1b lab
NOVODOR 7.0 L 3 7a 45a 5bc 3abc Ob Ob
TRI GARD .37,.19,.19 kg 3 8a 27a 7bc 6bc 1b lab
TRI GARD .37,.37,.37 kg 3 10a 18a 27a 7abc Ob Ob
KRYOCI DE 11.2 kg 1 2a 15a 2c lc Ob Ob
| M DAN 2.2 kg 2 2a 38a 8bc 4abc Ob Ob
* Numbers in a columm followed by a different letter are significantly

different using a protected LSD neans separation test (P#0.05).

Tr eat nent Pr oduct No. of July August
/ ha sprays 4 11 18 25 2 8
check - - 0 12a* 25a 12a 6a lab
NOVODOR 2.3 L 4 0 7a 13ab 10ab 9a 2a
NOVODOR 4.7 L 2 0 Ob 7ab 4abcd 4ab Oab
NOVODOR 7.0 L 3 0 3ab 13ab 7abc 3ab Oab
TRI GARD .37,.19,.19 kg 3 0 8a 5b Oe 3bc 0b
TRI GARD .37,.37,.37 kg 3 0 5a 14ab 4cde lbc 1lab
KRYOCI DE 11. 2 kg 1 0 5a 4b lde Oc Ob
| M DAN 2.2 kg 2 0 2ab 7ab 5bcde 1bc Ob

* Numbers in a columm followed by a different letter are significantly
different using a protected LSD neans separation test (P#0.05).

Pest Managenent Research Report - Insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et nml adi es des pl antes



95

Tr eat nent Pr oduct No. of July August

/ ha sprays 4 11 18 25 2 8
check - - 0. 75a* 0.25a 0.50a 0.75a 7.00ab 13. 00a
NOVODOR 2.3 L 4 0.50a 0.75a 0.00a 0.00b 7.75ab 8. 50abc
NOVODOR 4.7 L 2 0.00a 0.25a 0.25a 0.00b 3. 00b 5. 50bcd
NOVODOR 7.0 L 3 0.50a 0.25a 0.25a 0.00b 8. 00a 3.50d
TRI GARD . 37,.19,.19 kg 3 0.00a 0.00a 0.00a 0.00b 10.00a 7. 75abc
TRI GARD . 37,.37,.37 kg 3 0.25a 0.75a 0.25a 0.25ab 8.75ab 11.00ab
KRYOCI DE 11. 2 kg 1 0.75a 0.25a 0.00a 0.00b 4.50ab 6. 25cd
| M DAN 2.2 kg 2 0.25a 0.75a 0.00a 0.00b 5.00ab 8.50abc
* Numbers in a columm followed by a different letter are significantly

different using a protected LSD neans separation test (P#0.05).

Table 4. Plant defoliation

Percent Defoliation

Tr eat nent Pr oduct No. of July August

/ ha sprays 14 21 28 5 12
check - - 13a* 25a 29a 42a 41a
NOVODOR 2.3 L 4 13a 22a 25ab 30bc 29b
NOVODOR 4.7 L 2 7a 10b 18abc 28bc 26D
NOVODOR 7.0 L 3 12a 18ab 19abc 30bc 25b
TRI GARD .37,.19,.19 kg 3 12a 17ab 19abc 33b 29b
TRI GARD .37,.37,.37 kg 3 13a 1l4ab 19abc 29bc  27b
KRYOCI DE 11. 2 kg 1 12a 9b 13c 23c 24b
| M DAN 2.2 kg 2 10a 14ab 15bc 28bc  25b
* Numbers in a columm followed by a different letter are significantly

different using a protected LSD neans separation test (P#0.05).

#052

STUDY DATA BASE: 303-1452-8702

CROP: Potato, cv. Superior

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

LUND J E and STEWART J G

Agriculture and Agri-Food Canada, Charlottetown Research Centre

P O Box 1210, Charlottetown, Prince Edward |sland C1A 7MB

Tel: (902) 566-6818 Fax: (902) 566-6821; E-Miil: JEFF1@ERSCH. AGR. CA

TI TLE: EVALUATI ON OF | NSECTI Cl DES TANK M XED W TH FUNG Cl DES FOR COLORADO POTATO
BEETLE CONTROL ON POTATOES, 1994

MATERI ALS: TRI GARD 75 WP ( Cyr onmzi ne)
RI PCORD 400 EC (Cypernethrin)
RIDOM L MZ 72 WP (Metal axyl + Mancozeb)
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BRAVO 500 F (Chl orot hal onil)

METHODS: Srmal |, whol e seed pieces were planted in Harrington, Prince Edward
Island on May 12, 1994. Plants were spaced 40 cmwi thin rows and 90 cm between
rows in 4 row plots. Each plot was 7.6 mlong and 3.6 mw de, and each was
separated by 1.8 mof cultivated soil. Plots were arranged in a random zed

conmpl ete bl ock design with eight treatnments each replicated four times. All
treatnents were applied as a spray m xture equivalent to 320 L/ha at a pressure
of approxi mtely 240 kPa using a CO,-pressurized plot sprayer. Sprays were
applied to all insecticide plots on July 7. No fungicides were applied on July 7.
Addi ti onal sprays were applied to the TRI GARD and TRI GARD plus RIDOML on July 13
and July 21, the TRI GARD plus BRAVO treatnment on July 13, July 21, and August 4,
the RIPCORD treatnment on July 21, July 28, August 4, and August 11, and the BRAVO
treatnment on July 13, July 21, July 28, and August 4. All plots were sprayed with
VYDATE (oxanyl) at the equivalent of 2 L product/ha on August 16 to control

sunmer adults. Each week fromJuly 4 to August 15, the nunber of early instars
(1st and 2nd) and late instars (3rd and 4th) as well as adults per 10 net sweeps
(0.37 mdianeter) were counted fromthe center 2 rows of each plot. Weds were
controlled with an application of nmetribuzin at 750 g a.i./ha on June 9. Plots
recei ved recommended applications of chlorothalonil at 1250 g a.i./ha for blight
control. Plants were sprayed with REGLONE (diquat) at 300 g a.i./ha for top

desi ccation on August 23. Tubers fromthe center 2 rows of each plot were
harvest ed on Septenber 14 and total and marketable ($ 40 mm) vyields were
recorded. Anal yses of variance were perforned on the data and Least Squares

Di fferences (LSD) were cal cul ated. Insect counts were transformed to natural | og
(x + 1) before analysis. Percent defoliation was transfornmed to sqrt (arcsine
(prop)) before analysis. The detransfornmed means are presented.

RESULTS: As presented in the tables.

CONCLUSI ONS: The addition of RRDOML or BRAVO did not significantly affect the
efficacy of either TRIGARD or RI PCORD (Tables 1, 2, and 3). The percent
defoliation was simlar on all insecticide-treated plots by August 5 (Table 4).
Mar ket abl e tuber yields fromplots treated with R PCORD al one were significantly
i ncreased over the check plots, but were not significantly better than from ot her
treated plots. Differences in tuber yields nmay have been suppressed by an
unusual ly dry sumer on Prince Edward |sland, which caused reduced growth of
potato plants. No phytotoxicity was observed on plants in any of the plots.

Table 1. Colorado Potato Beetle early |arvae per 10 net sweeps per plot.

Early Instars/ 10 Sweeps

g No. of July August

Tr eat nent a.i./ha sprays 4 11 18 25 2 8 15
check - - 23 a* 38.3a 80.5a 28. 5a 8.3a 0.3a 0.3ab
TRI GARD 280 3 10.5a 22.5a 33.8ab 3.8bc 0.3c 0.3a 0.8a
TRI GARD + 280

RIDOM L Mz 1800 3 12.8a 29.8a 20.0bc 3.8bc 0.0c 0.0a 0.0b
TRI GARD + 280

BRAVO 1200 4 16.0a 17.3ab 32.5abc 11.5abc 1.8bc 0.0a 0.0b
Rl PCORD + 35

RIDOM L Mz 1800 5 11.5a 14.5ab 22.3bc 7.0bc 1.5bc 0.0a O0.3ab
Rl PCORD + 35

BRAVO 1200 4 9. 5a 2.3c 9. 3c 2.8c 2.0bc 1.8a 0.0b
Rl PCORD 35 5 7.8a 7.3bc 16.3bc 11.5abc 1.5bc 1.3a 0.0b
BRAVO 1200 4 28.5a 42.5a 80.5a 26.5ab 5.0ab 0.3a 0.3ab
* Numbers in a columm followed by a different letter are significantly

different using a protected LSD neans separation test. (P#0.05).
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Table 2. Col orado potato beetle late | arvae per 10 net sweeps per plot.

Late I nstars/10 Sweeps

g No. of July August

Tr eat nent a.i./ha sprays 4 11 18 25 2 8 15
check - - 0 23. 5ab* 26. 8a 45.5a 10.5a 0.8a O
TRI GARD 280 3 0 4. 0abc 4. 5bcd 0. 3c 0.3d 0.0a O
TRI GARD + 280

RIDOM L Mz 1800 3 0 3. 5abc 4. Obcd 0. 5c 0.0d 0.0a O
TRI GARD + 280

BRAVO 1200 4 0 7. 5abc 2. 5cd 2.0bc 0.8cd 0.3a O
Rl PCORD + 35

RI DOM L Mz 1800 5 0 4. 8abc 5. 3bc 3.3bc 2.3bc 1.3a O
Rl PCORD + 35

BRAVO 1200 4 0 3. 3bc 1.0d 2.3bc 3.8b 0.0a O
Rl PCORD 35 5 0 0. 5c 11.0b 6.0bc 4.0b 0.8a O
BRAVO 1200 4 0 13. 8a 41. 5a 10. 5b 3.0bc 1.0a O
* Numbers in a columm followed by a different letter are significantly

different using a protected LSD neans separation test. (P#0.05).
Tabl e 3. Col orado potato beetle adults per 10 net sweeps per plot.
Adul t s/ 10 Sweeps
g No. of July August

Tr eat nent a.i./ha sprays 4 11 18 25 2 8 15
check - - 1.5a* 1.5a 0.8a 0.8ab 15.0ab 8.8a 2.8b
TRI GARD 280 3 1.0a 1.5a 0.0a 0.8ab 9.0bc 5.8ab 5.3ab
TRI GARD + 280

RIDOM L Mz 1800 3 1.3a 0.5a 0.0a 0.5ab 5.3c 5.3ab 0. 3c
TRI GARD + 280

BRAVO 1200 4 1.3a 0.3a 0.8a 0.0b 7.0c 8. 5ab 2.5b
Rl PCORD + 35

RIDOM L Mz 1800 5 2.0a 1.0a 0.0a 0.0b 11. 3abc 5. 0ab 8. 8a
Rl PCORD + 35

BRAVO 1200 4 1.0a 0.8a 1.0a 0.8ab 10.8abc 2.8b 2.3b
Rl PCORD 35 5 0. 8a 0.8a 0.8a 0.0b 8. 0c 8.3ab 5. 8ab
BRAVO 1200 4 1.0a 0.8a 0.0a 1.5a 21. 5a 4.0ab 2.5ab
* Numbers in a columm followed by a different letter are significantly

different using a protected LSD neans separation test (P#0.05).
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Tabl e 4. Pl ant defoliation

g No. of July August

Tr eat nent a.i./ha sprays 4 11 18 25 2 8 15
Check - - 1.5a* 1.5a 0.8a 0.8ab 15.0ab 8.8a 2.8b
TRI GARD 280 3 1.0a 1.5a 0.0a 0.8ab 9.0bc 5.8ab 5.3ab
TRI GARD + 280

RIDOM L Mz 1800 3 1.3a 0.5a 0.0a 0.5ab 5. 3c 5.3ab 0. 3c
TRI GARD + 280

BRAVO 1200 4 1.3a 0.3a 0.8a 0.0b 7.0c 8. 5ab 2.5b
Rl PCORD + 35

RI DOM L Mz 1800 5 2.0a 1.0a 0.0a 0.0b 11. 3abc 5. 0ab 8. 8a
Rl PCORD + 35

BRAVO 1200 4 1.0a 0.8a 1.0a 0.8ab 10.8abc 2.8b 2.3b
Rl PCORD 35 5 0. 8a 0.8a 0.8a 0.0b 8. 0c 8.3ab 5. 8ab
BRAVO 1200 4 1.0a 0.8a 0.0a 1.5a 21. 5a 4.0ab 2.5ab
* Numbers in a columm followed by a different letter are significantly

different using a protected LSD neans separation test. (P#0.05).

#053
STUDY DATA BASE: 303-1452-8702
CROP: Potato, cv. Superior

PEST: Col orado potato beetle, (CPB) Leptinotarsa decenlineata (Say)
Potato flea beetle, (PFB) Epitrix cucumeris (Harr.)
Pot at o aphid, (PA) Macrosi phum euphorbi ae (Thos.)

NAME AND AGENCY

LUND J E and STEWART J G

Agriculture and Agri-Food Canada, Charlottetown Research Centre

P O Box 1210, Charlottetown, Prince Edward |sland Cl1A 7MB

Tel: (902) 566-6818 Fax: (902) 566-6821 E-Mil: JEFF1@ERSCH. AGR. CA

TI TLE: EVALUATI ON OF SYNTHETI C | NSECTI Cl DES FOR CONTROL OF | NSECT PESTS ON
POTATCES, 1994

MATERI ALS: ADM RE 240 FS, 2.5 G (I nidacl opri d)
| M DAN 50 WP ( Phosnet)

METHODS: Srmal |, whol e seed pieces were planted in Harrington, Prince Edward

I sland, on May 20, 1994. Plants were spaced at 0.4 mwithin rows and 0.9 m
between rows in 4 row plots. Each plot was 7.6 mlong and 3.6 mw de, and was
separated by 1.8 mof cultivated soil. Plots were arranged in a random zed

conmpl ete bl ock design with eight treatnments each replicated four times. In-furrow
i nsecticides were applied at planting. Foliar sprays were applied to the I M DAN
plots on July 12 and 20, to the ADMRE 25 g plots on July 12 and 26, and August
11, and to the ADM RE 50 g plots on July 12. The equivalent of 320 L of spray

m xture per ha was applied, using a precision plot sprayer at 240 kPa pressure,
when a threshold of 1 CPB per net sweep was reached or surpassed. Each week from
June 27 to August 15, the nunber of insects (CPB, PFB, and PA) per 10 net sweeps
(0.37 mdianeter opening) and the nunber of PBF feeding holes per 10, 4th

term nal |eaves, were counted fromthe center 2 rows of each plot. Percent
defoliation was also rated weekly fromJuly 14 to August 12. Weds were
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controlled with an application of nmetribuzin at 750 g a.i./ha on June 15. Plots
recei ved recommended applications of chlorothalonil at 1.25 kg a.i./ha for blight
control. All plots were sprayed with REGLONE (diquat) at 300 g a.i./ha for top
desi ccation on August 23. Tubers fromthe center 2 rows of each plot were
harvest ed on Septenber 14, and total and marketable ($ 40 nm yields were
recorded. Anal yses of variance were perforned on the data and Least Squares
Differences (LSD) were cal cul ated. Insect counts were transforned to I n (x+1)
before anal ysis. Percent defoliation was transformed to sqrt (arcsine (prop))
before anal ysis. Detransformed neans are presented.

RESULTS: The results are summuarized in the tables. Potato aphid populations in
the i mdacloprid and phosnmet plots were relatively | ow and were not significantly
different fromthe check until after July 18.

CONCLUSI ONS: The in-furrow applications of ADMRE 240 FS at 218 or 327 g a.i./ha,
or the 2.5 G formul ation, effectively provided season-long managenent of the CPB
(Table 1). The lowest rate of the in-furrow applications appeared to lose its
efficacy by August 2. A single application of the higher rate of the foliage-
appl i ed ADM RE 240FS kept the popul ati on of CPB bel ow t he one CPB per sweep
threshold fromJuly 18 to August 15.

Control of the CPB with the lower rate of the foliage-applied fornulation was

i nconsi stent. Counts of the CPB were significantly lower in the | MDAN plots
conmpared to the check plots fromJuly 18 to August 8. Sone control of PFB adults
was achieved with the two higher rates of ADM RE 240 FS and ADM RE 2. 5G appl i ed
in-furrow (Table 2). However, the greatest degree of control was achieved with
ADM RE 240 FS at 218 and 327 g a.i./ha and with ADMRE 2.5 G at 218 g a.i./ha on
June 27, July 4, and August 8 and 15. Neither rate of the foliage-applied ADM RE
240FS controll ed PFB. Except for the July 25 count, | M DAN did not control PFB
adul ts.

Wth respect to PFB danage, the two highest r
of both formul ations of ADMRE resulted in |i e danmmage to potato foliage from
June 27 to July 11 (Table 3). Damage later in the season to these plants could
have been due to a loss of activity as a result of dry conditions on Prince
Edward Island or froman influx of PFB fromthe nore heavily damaged plots into
the relatively undefoliated plants that received the in-furrow applications of
ADM RE.

a

tes of the in-furrow applications
ttl
t

In general, counts of PA were lowin 1994. On July 25, the nunber of PA per 10
sweeps of all treated plots except the foliar application of ADMRE at 50 g
a.i./ha was significantly | ower than the untreated check (Table 4).

Defoliation of plants treated with ADM RE 240 FS at 218 or 327 g a.i./ha, or with
ADMRE 2.5 G at 218 g a.i./ha, was less than or equal to 15% t hroughout the
season (Table 5). Defoliation of plants treated with the foliar applications of
ADM RE or | M DAN was significantly |l ess than that of the check plots but often
was significantly greater than the defoliation of plots treated with in-furrow
applications of ADM RE. Total tuber yields fromplants treated in-furrow with the
two hi gher rates of ADMRE 240 FS, or ADMRE 2.5 G were significantly greater
than the yields for the Check, IMDAN, or the foliar treatnments of ADM RE

Al t hough not always statistically significant, this trend was al so noted for

mar ket abl e yi el ds.

Pest Managenent Research Report - Insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et nml adi es des pl antes



Table 1. Col orado potato beetle counts per 10 net sweeps per plot.

Tr eat nent Rat e Pl acenment Number of CPB/ 10 sweeps
(g a.i./ha) June July August

27 4 11 18 25 2 8 15
check - - la* 19a 65a 76a 26a 52a 25a 5ab
ADM RE 240 FS 109 in-furrow 0b 0b 1b 1c 10b 30ab 17ab 7a
ADM RE 240 FS 218 in-furrow 0b 0b 0b 0b Oc 1f 9ab b5ab
ADM RE 240 FS 327 i n-furrow 0b 0b 0b Oc Oc 2ef 6b 3ab
ADM RE 240 FS 25 foliar 0b 6a 44a 9b 26a 8cd 16ab 2b
ADM RE 240 FS 50 foliar 0. 8ab 8ab 33a Oc 8b 9bc 9ab 1b
ADMRE 2.5 G 218 i n-furrow 0. 3ab 0Ob 0Ob Oc Oc 2ef 8b 6a
| M DAN 50 WP 1100 foliar 0b 8a 33a 15b 8b 8cde 10b 5ab

* Nunmbers in a colum followed by a different letter are significantly
different using a protected LSD neans separation test (P#0.05).

Table 2. Potato flea beetle (PFB) counts per 10 net sweeps per plot.

Tr eat nent Rat e Pl acenment Number of PFB/ 10 sweeps
(g a.i./ha) June July August
27 4 11 18 25 2 8 15
check - 40a* 74a 32ab 7c 3c 96abc 331la 110a

ADM RE 240 FS 109 *x 17b 57a 56a 28a 1la 95bc 201b 83a
ADM RE 240 FS 218 6c 18b 40ab 30a 12a 55c 101c 36¢
ADM RE 240 FS 327 6¢c 11b 21b 19ab 8ab 39c 126¢c 36¢

E
E
E
ADM RE 240 FS 25 Fr** 58a 68a 36ab 13abc 5c 236a 28lab 69abc
E
E
E

ADM RE 240 FS 50 56a 75a 37ab 13abc 7ab 113bc 306a 71lab

ADM RE 2.5 G 218 I 6¢c 10b 25b 18ab 12a 68c 121c 39bc

| M DAN 50 WP 1100 55a 63a 44a 10bc 0d 168ab 38la 110a

* Numbers in a columm followed by a different letter are significantly
different using a protected LSD neans separation test (P#0.05).

*x I n-furrow

*x* Fol i ar

Table 3. Potato flea beetle (PFB) feeding per 4th term nal |eaf.

Tr eat nent Rat e Pl acenent PFB hol es/ 4th term nal | eaf
(g a.i./ha) June July August
27 4 11 18 25 2 8
check - - 130a* 122a 88a 58abc 48a 147b 313b
ADM RE 240 FS 109 i n-furrow 13b 54b 58ab 67ab 47a 101lab 481a
ADM RE 240 FS 218 i n-furrow 4c 11c 48bc 70a 49a 116ab 413a
ADM RE 240 FS 327 i n-furrow 3c 6¢c 37cd 52abc 50a 85ab 520a
ADM RE 240 FS 25 foliar 125a 113a 67ab 40c 50a 241a 907a
ADM RE 240 FS 50 foliar 129a 114a 84a 48abc 47a 216ab 836a
ADMRE 2.5 G 218 i n-furrow 5c 15¢ 27d 64abc 47a 95ab 500a
| M DAN 50 WP 1100 foliar 151a 143a 82a 43bc 36a 209ab 922a

* Numbers in a colum followed by a different letter are significantly
different using a protected LSD neans separation test (P#0.05).
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Tabl e 4. Potato aphids (PA) counts per 10 net sweeps per plot.

Tr eat nent Rat e Pl acenment Pot at o aphi ds/ 10 sweeps
(g a.i./ha) July August
11 18 25 2 8 15

check - - 1.8a* 11.3ab 11.3ab 3.5ab 3.3bc 3.9a
ADM RE 240 FS 109 i n-furrow 1. 8a 1. 8a 2.8c 3.3bc 0.8bc 1.3a
ADM RE 240 FS 218 i n-furrow 0. 0a 2.0b 1.8c 4.0bc 1.8bc 1.2a
ADM RE 240 FS 327 foliar 0. 0a 0. 5b 6. 8c 1.3bc 2.3c 1.3a
ADM RE 240 FS 25 foliar 0. 8a 3. 8ab 1. 8c 1.8bc 1.0c 1.2a
ADM RE 240 FS 50 foliar 1. 0a 4. 5ab 4.0bc 7.0bc 4.0b 2. 6a
ADM RE 2.5 G 218 i n-furrow 0. Oa 0. 5b 0. 8c 4.0c 2.0b 0.9a
| M DAN 50 WP 1100 foliar 2.0a 14.5ab 16.0a 19.8a 5. 0a 7.2a
* Numbers in a columm followed by a different letter are significantly

different using a protected LSD neans separation test (P#0.05).

Tuber yield
Tr eat nent Rat e Pl acenment Percent Defoliation** (t/ ha)
(g a.i./ha) July August Mar ket -

14 21 28 5 12 Tot al abl e
check - - 18a* 28a 32a 49a 50a 26¢ 21d
ADM RE 240 FS 109 i n-furrow 3c 4bc 9c 19bc 19bc 29bc  25bc
ADM RE 240 FS 218 -furrow Oc Oc 7c 8d 13c 32b 28ab
ADM RE 240 FS 327 furrow Oc Oc 7c 10cd 15c 32b 29ab

| -

ADM RE 240 FS 25 foliar 11b 10b 18b 22b 27b 28c 24cd
ADM RE 240 FS 50 foliar 10b 7bc 16b 20b 23bc 28c 24cd
ADM RE 2.5 G 218 i n-furrow Oc Oc 4c 6d 13c 36a 32a

| M DAN 50 WP 1100 foliar 10b 10b 17b 26b 28b 26¢ 23cd

* Numbers in a columm followed by a different letter are significantly

different using a protected LSD neans separation test (P#0.05).
** Means transfornmed to sqrt (arcsine (prop)) before analysis. Detransforned

means presented.

#054
| CAR NUMBER: 61006535
CROP: Potato, cv. Superior

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)
Pot at o | eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o, NOP 2CO0

Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: | NTEGRATED PEST MANAGEMENT OF CPB W TH AC 303, 630 | N POTATOES
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MATERI ALS: AC 303, 630 240SC (experinental)
CYMBUSH 250EC ( Cypermnet hrin)
COVPANI ON ( Sur fact ant)

METHODS: Pot atoes were planted in 2 row plots x 6 mlong with rows spaced 1 m
apart, replicated four times in a random zed conpl ete bl ock design. Potato seed-
pi eces were planted with a comrercial planter on May 4, 1994. The foliar
applications were applied using a back-pack airblast sprayer using 240 L/ha on
June 21, July 2, and 22. The surfactant COVPANI ON was added to each treatnment at
a rate of 0.1%v/v. Assessnents were taken by counting the nunmber of CPB | arvae
per plot on June 27, July 2, 5, 22, and 25, by foliage damage ratings caused by
| eaf hopper and CPB feedi ng damage on July 13 and August 3, and by potato yields
on August 16. Results were analyzed using Duncan's Miltiple Range Test.

RESULTS: As presented in the tables.

CONCLUSI ONS: Bot h insecticides, AC 303,630 240SC and CYMBUSH 250E effectively
controll ed Col orado potato beetles and | eaf hoppers. However, when they were n xed
together in a tank m x, a synergistic response was observed with higher |evels of
i nsect control achieved than when applied al one.

The hi gher rates of both insecticides proved nore effective in controlling CPB
and | eaf hopper, especially md to |ate season. The | ower rate of CYMBUSH 240EC
began to fail the earliest. Combining the | owest rates of AC 303,630 240SC (208. 3
mL product/ha) and CYMBUSH 250EC (70 m_L product/ha) gave both statistically and
visually the highest | evel of potato foliar insect control at the | owest applied
rates.

Rat e July 2 July 22
Tr eat nent (product ni/ha) June 27 (pre-spray) July 5 (pre-spray) July 25
AC 303, 630 240SC 208.3 16. 3b* 50. 5b 22.5b 16. 0b 4.5b
AC 303, 630 240SC 416.7 10. 3b 12. 8bc 8. 0b 16. 0b 1.5b
AC 303, 630 240SC + 208.3 4.5b 21. 3bc 9. 0b 8.3b 1.5b
CYMBUSH 250EC 70.0
AC 303, 630 240SC + 416.7 5. 0b 20. 8bc 1.8b 14. 0b 1.0b
CYMBUSH 250EC 70.0
AC 303, 630 240SC + 208.3 8b 9. 0c 4.5b 2.3b 4. 0b
CYMBUSH 250EC 140.0
AC 303, 630 240SC + 416.7 1.8b 5. 3c 0. 8b 1.8b 3.0b
CYMBUSH 250EC 140.0
CYMBUSH 250EC 70.0 18. 3b 51.3b 13.0b 54. 3a 15. 8a
CYMBUSH 250EC 140.0 16. 5b 12. Obc 5.8b 23.5b 4.0b
Cont r ol 82. 8a 105. 0a 171. 0a 17.5b 12. 3a
* Means foll owed by the sanme letter do not differ significantly
(P = <0.05, Duncan's Miltiple Range Test).
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Table 2. Foliar damage results.

Fol i ar Ratings (0-10)* Yield
Rat e Leaf hoppers CPB (kg/ Pl ot)
Tr eat nent (product ni/ha) July 13 Aug. 3 July 13 Aug. 3 Aug. 16
AC 303, 630 240SC 208.3 8. lb** 5.3d 8. 8bc 7.0b 24. 8a
AC 303, 630 240SC 416.7 8.9a 6. 6C 9. 4ab 7.0b 29. 8a
AC 303, 630 240SC + 208.3 9. 1a 8. 0ab 9.9a 8. 0a 28. 3a
CYMBUSH 250EC 70.0
AC 303, 630 250SC + 416.7 9. 0a 8. la 9.9a 7.3b 29. 3a
CYMBUSH 250EC 70.0
AC 303, 630 240SC + 208.3 9. 0a 8. 0ab 9.9a 8. 0a 28. 0a
CYMBUSH 250EC 140.0
AC 303, 630 240SC + 416.7 9. 0a 8. 0ab 9. 8a 8. 0a 28. 5a
CYMBUSH 250EC 140.0
CYMBUSH 250EC 70.0 8.9a 5.0d 8. 4c 4. 8c 24. 8a
CYMBUSH 250EC 140.0 8. 9a 7.3bc 8. 6¢C 7.0b 26. 0a
Contr ol 4. 0c 2. 0e 4.5d 2.0d 19. 0b
* Fol i ar Danage Ratings (0-10): 0O, no control, foliage severely damaged; 10,
conpl ete control
** Means foll owed by the sanme letter do not differ significantly

(P = <0.05, Duncan's Miltiple Range Test).

#055
| CAR NUMBER: 61006535
CROP: Potato, cv. Superior

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)
Pot at o | eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: POTATO | NSECT CONTROL USI NG ADM RE FORMULATI ONS
MATERI ALS: ADM RE 240FS, 2.5G (I m dacl oprid)

METHODS: Pot atoes were planted in 2 row plots x 6 mlong with rows spaced 1 m
apart, replicated four times in a random zed conpl ete bl ock design. Potato seed-
pi eces were planted with a comrercial planter on May 5, 1994. In-furrow
applications using either the granular or liquid (EC) fornul ati ons were applied
by hand or sprayed in a 15 cm band just prior to planting. The at cracking

treat nent was applied by hand in a 15 cm band over the row at the tine of potato
enmergence through the ground on June 7. The foliar insecticides were applied on
June 21, July 2, and 22. Assessnments were taken by counting the nunmber of

Col orado potato beetle (CPB) |arvae per plot on June 21, 27, July 2 and 6. Foliar
damage ratings caused by | eaf hoppers and beetle feeding damage were taken on July
13 and August 3. Potatoes were harvested on August 16. Results were anal yzed
usi ng the Duncan's Miltiple Range Test.

RESULTS: As presented in the tables.
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CONCLUSI ONS: ADM RE, regardless of formulation and nethod of application
significantly reduced the high popul ati ons of the Col orado potato beetles and
damage by potato | eafhoppers. In-furrow and foliar applications of ADM RE

provi ded both early-season control of CPB and season-long control of CPB and
reduced damage by | eaf hoppers. Damage caused by | eaf hoppers was less with
in-furrow applications later on into the season (August 3) with the liquid
formul ati on, while the granular treatment provided extended insect control.
Bandi ng ADM RE 240FS at cracking was the | east effective method of application
The foliar application of ADM RE 240FS gave good control of the CPB wthin days
of application. There was a tendency for higher yields of the two highest rates
of the in-furrow treatnments relative to the other insecticide treatnents.

Table 1. Counts of Col orado potato beetle |arvae.

CPB Larvae/ pl ot

Rat e June 21
Tr eat nent (product) Application (pre-spray) June 27 July 2 July 6
ADM RE 240FS 4.17 mL/100 m In-furrow 0. Ob* 1.5b 2.0c 5. 8c
ADM RE 240FS 8.33 nL/100 m In-furrow 0. 0b 1.3b 1.8c 1.5c
ADM RE 240FS 12.5 nL/100 m In-furrow 0. 0b 1.0b 2.8c 0. 3c
ADM RE 2. 5G 80.0 gm 100 m In-furrow 0. 0b 0. 0b 3.3c 6. 3c
ADM RE 240FS 12.5 nlL/100 m Band at 11.5b 42.5b 51. 8b 45. 3b
Cr acki ng
ADM RE 240FS 104.2 nlL/ha Fol i ar 33. 5ab 1.0b 4. 0c 0. 0c
ADM RE 240FS 208.3 nL/ha Fol i ar 64. Oa 0. 0b 0. 8c 0. 0c
Contr ol 46. 5ab 100. Oa 131.8a 124.3a
* Means foll owed by the sanme letter do not differ significantly
(P = <0.05, Duncan's Miltiple Range Test).
Table 2. Insect damage and yield results.
Fol i ar Ratings (0-10)** Yield
Rat e Leaf hoppers CPB (kg/ pl ot)
Treat nents (product) Application July 13 Aug. 3 July 13 Aug. 3 July 29
ADM RE 240FS  4.17 nL I n-furrow 8. 8a* 4. 0c 9. 9a 8. 0b 19. 6ab
/100m
ADM RE 240FS  8.33 nL I n-furrow 8. 9a 6. 8b 10. Oa 8. 8a 20. Oab
/100m
ADM RE 240FS 12.50 niL I n-furrow 9. 0a 7.0b 10. Oa 8.3ab 24.3a
/100m
ADM RE 2.5G 80.0 gm I n-furrow 8. 8a 8. 0a 9. 3a 8.3ab 24.3a
/100m
ADM RE 240FS 12.50 niL Band at 7.0b 3.0d 7.3b 8.3ab 16. 5bc
/100m Cr acki ng
ADM RE 240FS 104.20 niL Fol i ar 9. 0a 8. 4a 9. 9a 8.5ab 19.0ab
/ ha
ADM RE 240FS 208. 30 niL Fol i ar 8. 9a 8. 0a 9. 8a 8. 8a 19. 3ab
/ ha
Contr ol 4. 3c 2.5d 4. 8c 2.3c 12. 5c
* Means foll owed by the sanme letter do not differ significantly
(P = 0.05, Duncan's Miltiple Range Test).
** Fol i ar Danmage Ratings (0-10): O, no control, foliage severely damaged; 10,
conmpl ete control
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#056
| CAR NUMBER: 61006535
CROP: Potato, cv. Superior

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)
Pot at o | eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: EFFI CACY OF BROADCAST APPLI CATI ONS OF FOSTHI AZATE FOR THE CONTROL OF
POTATO | NSECTS

MATERI ALS: FOSTHI AZATE 900EC ( Fost hi azat e)
VYDATE L (Oxanyl)

METHODS: Pot atoes were planted in 2 row plots x 6 mlong with rows spaced 1 m
apart, replicated four times in a random zed conpl ete bl ock design. Potato seed-
pi eces were planted with a comrercial planter on May 5, 1994. Treatnents were
applied just prior to planting using an Oxford precision boom sprayer, applying
200 L/ ha of spray mixture. The treatnments were raked into the soil sinmulating a
pre-plant incorporation treatment. Assessnments were taken by counting the nunmber
of Col orado potato beetle (CPB) |arvae per plot on June 21, 27, July 25, and
August 16. Foliar damage ratings caused by | eafhoppers and beetle feedi ng damage
were taken on July 13 and August 3. Potatoes were harvested on August 16. Results
wer e anal yzed using Duncan's Miltiple Range Test.

RESULTS: As presented in the tables.
CONCLUSI ONS: The pre-plant incorporated broadcast treatnment of FOSTHI AZATE 400EC
did not reduce the high popul ations of CPB and | eafhopper in this trial. Although

not statistically significant, the yield of tubers fromthe plots treated with
FOSTHI AZATE at the highest rate tended to be higher than that of the Control

Rat e CPB Larvae/ Pl ot Yield

(L product/ ha) (kg/ pl ot)
Tr eat nent Appl i cation June 21 June 27 July 25 Aug. 16
FOSTHI AZATE 900EC 3. 75 broadcast-ppi 76. 3a* 155. 3a 6. Oa 13. 8ab
FOSTHI AZATE 900EC 5.60 broadcast-ppi 64.3a 118. Oa 8. 3a 16. 5a
FOSTHI AZATE 900EC 7.50 broadcast-ppi 75.0a 116. 3a 2.5a 17. Oa
VYDATE L 3.00 broadcast-ppi 62.8a 143. 8a 6. Oa 13. 0ab
Contr ol 59. ba 120. 3a 3. 0a 14. Oab
* Means foll owed by the sanme letter do not differ significantly

(P = <0.05, Duncan's Miltiple Range Test).
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Table 2. Foliar damage results.

Rat e Fol i ar Ratings (0-10)**

(L product/ ha) Leaf hoppers CPB
Tr eat nent Appl i cation July 13 Aug. 3 July 13 Aug. 3
FOSTHI AZATE 900EC 3. 75 br oadcast - ppi 6. 0c* 2.0a 6. Oa 2.8a
FOSTHI AZATE 900EC 5. 60 br oadcast - ppi 7. 3ab 2.0a 6. Oa 3.0a
FOSTHI AZATE 900EC 7.50 br oadcast - ppi 8. 0a 2.0a 5. 3a 3. 3a
VYDATE L 3.00 br oadcast - ppi 6. 8bc 2.0a 6. Oa 2.5a
Contr ol 4. 0d 2.0a 5. 0a 3. 0a
* Means foll owed by the sanme letter do not differ significantly

(P = <0.05 Duncan's Miltiple Range Test).

** Fol i ar Danmage Ratings (0-10): 0O, no control, foliage severely damaged; 10,

conmpl ete control

#057
| CAR: 61006535
CROP: Potato, cv. Superior

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)
Pot at o | eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: USE OF KRYOCI DE FOR THE CONTROL OF CPB | N POTATOES

MATERI ALS: GUTHI ON 240SC ( Azi nphos- net hyl)
KRYOCI DE 96WP (Cryolite)

METHODS: Pot atoes were planted in 2 row plots x 6 mlong with rows spaced 1 m
apart, replicated four times in a random zed conpl ete bl ock design. Potato seed-
pi eces were planted with a comrercial planter on May 10, 1994. Spray applications
were made using a back-pack airblast sprayer using 240 L/ ha. Insecticides were
applied June 22, July 2, and 22. Assessnments were taken by counting CPB | arvae
and adults per plot on June 27, July 2, 6, 22, and 25. Foliar damage ratings
caused by | eaf hoppers and CPB were taken on July 13 and August 3, and potato
yields were taken on August 16. Results were analyzed using Duncan's Miltiple
Range Test.

RESULTS: As presented in the tables.

CONCLUSI ONS: Excel l ent control of both larval and adult popul ations of the

Col orado potato beetle was achieved using the foliar application of KRYOCI DE
96WP. Control was equal to the standard GUTHI ON 240SC applicati ons. KRYOCI DE
96WP, however, was ineffective in reduci ng damage by | eaf hoppers resulting in a
loss in potato yields. Yields from KRYOCI DE plots were not significantly
different fromthe yield of the plot treated with GUTH ON
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Rat e CPB Larvae/ pl ot
Tr eat nent (product/ ha) June 27 July 2 July 6 July 22
GUTHI ON 240SC 1.5 1L 7. 0b* 35. 8b 2.5b 4. 0a
KRYCCI DE 96WP 9.0 kg 2.0b 16. 5b 0. 0b 0. 8a
KRYCCI DE 96WP 11.0 kg 3.8b 21.3Db 1.3b 1.0a
Contr ol 156. 3a 181. 8a 213. 5a 2.0a
* Means followed by the sanme letter do not differ significantly

(P = <0.05, Duncan's Miltiple Range Test).

Rat e CPB Adul t s/ pl ot
Tr eat nent (product/ ha) July 2 July 6 July 22 July 25
GUTHI ON 240SC 1.5 L 2. 3a* 0. Oa 19.5b 1.0b
KRYOCI DE 96\WP 9.0 kg 1.0a 0. 3a 6. 5b 3.3b
KRYOCI DE 96WP 11.0 kg 0. 5a 0. 3a 26.5b 4.0b
Contr ol 0. 5a 0. Oa 95. 5a 35. 3a
* Means foll owed by the sane letter do not differ significantly

(P = <0.05, Duncan's Miltiple Range Test).

Foliar Ratings (0-10)** Yield

Rat e CPB Leaf hoppers (kg/ pl ot)
Treat nents (product/ ha) July 13 July 13 Aug. 3 Aug. 16
GUTHI ON 240SC 1.5 L 9. la* 6. 0a 7.5a 21. 0a
KRYOCI DE 96WP 9.0 kg 8. 5a 6. 3a 2.8bc 18. 0ab
KRYOCI DE 96WP 11.0 kg 8. 5a 6. 0a 3.8b 17. 8ab
Contr ol 4. 0b 5. 9a 2.3c 15. 8b
* Means foll owed by the sanme letter do not differ significantly

(P = <0.05, Duncan's Miltiple Range Test).

** Fol i ar Danmage Ratings (0-10): 0O, no control, foliage severely danmged,;

conmpl ete control
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#058
| CAR NUMBER: 61006535
CROP: Potato, cv. Norchip

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)
Pot at o | eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: EFFECT OF TRI GARD 75WP I N TANK M XES W TH FUNG CI DES FOR | NSECT AND FOLI AR
DI SEASE CONTROL | N POTATCES

MATERI ALS: TRI GARD 75WP ( Cyr omazi ne)
RI PCORD 400EC ( Cyper net hri n)
RIDOM L MZ 72WP ( Met al axyl + Mancozeb)
BRAVO 500 (Chl orothal onil)

METHODS: Pot atoes were planted in 2 row plots x 6 mlong with rows spaced 1 m
apart, replicated four times in a random zed conpl ete bl ock design. Potato seed-
pi eces were planted with a comrercial planter om May 5, 1994. Spray applications
were made using a back-pack airblast sprayer using 240 L/ha. The first two
applications were nade early in the season at 10 - 30% egg hatch (June 21) and 7-
10 d later (July 1). The last two applications were made on August 2 and 12.
Assessnents were taken by counting the nunber of Col orado potato beetle (CPB)

| arvae per plot before and after sprays, by foliar damage ratings caused by

| eaf hoppers, and CPB on July 13 and August 3, and by potato yields on August. 16.
Results were anal yzed usi ng Duncan's Multiple Range Test.

RESULTS: As presented in the tables.

CONCLUSI ONS: TRI GARD 75WP effectively controll ed Col orado potato beetle |arvae
when applied at 10-30% egg hatch foll owed by a second application 10 d later. The
popul ati ons of CPB were high. Two applications were required to reduce the

popul ation of CPB |larvae to commercial ly-accepted | evels. Due to the high nunbers
of 1st generation CPB, neither of the early applied TRI GARD nor RI PCORD
treatnents significantly affected the 2nd generation of adults. TRI GARD 75WP was
equal to RIPCORD 400EC in controlling CPB. However, RIPCORD 400EC was nore
effective in reducing the damage caused by potato | eaf hoppers.

Part of this experiment was to determ ne whether tank-m xing of the insecticides
with the fungicides had any adverse effects on the efficacy of the fungicides or
the insecticides. No difference in the insecticidal effectiveness of TRI GARD 75WP
or RI PCORD 400EC when tank m xed with either RRDOM L MZ 72WP or BRAVO 500 was
observed. It was not possible to determ ne whether either of these insecticides
affected the fungicides as the potato foliage was either slightly injured by CPB
or severely damaged by | eaf hoppers. The incidence of foliar disease, therefore,
was i npossible to rate
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Adul t s/ Pl ot
July 5 July 25
14.5b 35. 5ab

13.5b 35. 3ab
7.0b 32. 5ab
15. 0b 39. 3ab
234. Oa 48. 3a

Table 1. Col orado potato beetle counts.
CPB Larvae/ Pl ot
Rat e June 21 July 1

Tr eat nent (product/ha) (pre-spray) June 27 (pre-spray)
TRI GARD 75WP; 0.373 kg 44. 3a* 176. 5b 38.8b
TRI GARD 75WP; 0. 373 kg
TRI GARD 75WP; 0. 373 kg
TRI GARD 75WP 0. 373 kg
TRI GARD 75WP; 0.373 kg 41. 8a 147.5b 36. 5b
TRI GARD 75WP + 0.373 kg

RIDOM L Mz 72WP; 2.500 kg
TRI GARD 75 WP + 0.373 kg

RIDOM L Mz 72WP; 2.500 kg
TRI GARD 75WP + 0.373 kg

RIDOM L Mz 72WP  2.500 kg
TRI GARD 75WP; 0.373 kg 70. 0a 138.3b 45. 0b
TRI GARD 75WP + 0.373 kg

BRAVO 500; 2.400 L
TRI GARD 75WP + 0.373 kg

BRAVO 500; 2.400 L
TRI GARD 75WP + 0.373 kg

BRAVO 500 2.400 L

Rl PCORD 400EC; 90 nL 51. 8a 105. 3b 30.0b
Rl PCORD 400EC + 90 nL

RIDOM L MZ 72WpP; 2.5 kg

Rl PCORD 400EC + 90 nL

RIDOM L Mz 72WP; 2.5 kg

Rl PCORD 400EC + 90 nL

RIDOM L Mz 72W 2.5 kg

Rl PCORD 400EC; 90 nL 51. 0a 135.3b 42.5b
Rl PCORD 400EC + 90 nL

BRAVO 500; 2.4 L

Rl PCORD 400EC + 90 nL

BRAVO 500; 2.4 L

Rl PCORD 400EC + 90 nL

BRAVO 500 2.4 L
Contr ol 60. Oa 442. Oa 447. 5a
* Means foll owed by the sane letter do not differ

(P = <0.05, Duncan's Miltiple Range Test).
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Fol i ar Ratings (0-10)*

Rat e CPB Leaf hopper Yield
Tr eat nent (product/ ha) July 13 Aug. 3 July 13 Aug. 3 (kg/ pl ot)
TRI GARD 75WP; 0.373 kg 9. 6a** 7.0 8. 0a 3.3b 26. 5a
TRI GARD 75WP; 0. 373 kg
TRI GARD 75WP; 0. 373 kg
TRI GARD 75WP 0. 373 kg

TRI GARD 75WP; 0
TRI GARD 75WP + 0
RIDOM L MZ 72WP; 2.

TRI GARD 75 WP + 0.373 kg
RIDOM L MZ 72WP; 2
TRI GARD 75WP + 0
2

RIDOM L MZ 72WP 500 kg
TRI GARD 75WP; 0.373 kg 9. 0a 7.0 8. 0a 2.8b 26. 0a
TRI GARD 75WP + 0.373 kg
BRAVO 500; 2.400 L
TRI GARD 75WP + 0.373 kg
BRAVO 500; 2.400 L
TRI GARD 75WP + 0.373 kg
BRAVO 500 2.400 L
RI PCORD 400EC, 90 nL 9. 6a 6.0 8. 0a 6. 8a 29. 0a

RI PCORD 400EC + 90 nL
RIDOM L Mz 72WP; 2.5 kg
RI PCORD 400EC + 90 nL
RIDOM L Mz 72WP; 2.5 kg
RI PCORD 400EC + 90 nL
RIDOM L Mz 72WP 2.5 kg

Rl PCORD 400EC; 90 nL 9. 1la 6.0 8. 0a 6. 8a 28. 3a
Rl PCORD 400EC + 90 nL
BRAVO 500; 2.4 L
Rl PCORD 400EC + 90 nL
BRAVO 500; 2.4 L
Rl PCORD 400EC + 90 nL
BRAVO 500 2.4 L
Cont r ol 6. 0b 1.0 7.5b 1. 0c 20.5b
* Fol i ar Danmage Ratings (0-10): 0O, no control, foliage severely damaged; 10,
conpl ete control
** Means foll owed by the sanme letter do not differ significantly

(P = <0.05, Duncan's Miltiple Range Test).
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#059
| CAR NUMBER: 61006535
CROP: Potato, cv. Superior

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)
Pot at o | eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: CONTROL OF COLORADO POTATO BEETLES USI NG TRI GARD 75WP

MATERI ALS: TRI GARD 75WP ( Cyr omazi ne)
RIDOM L MZ 72WP ( Met al axyl + Mancozeb)
BRAVO 500 (Chl orothal onil)

METHODS: Pot atoes were planted in 2 row plots x 6 mlong, with rows spaced 1 m
apart, replicated four times in a random zed conpl ete bl ock design. Potato seed-
pi eces were planted with a comrercial planter on May 4, 1994. Spray applications
were made using a back-pack airblast sprayer using 240 L/ha. Only two
applications were nade early in the season at 10-30% egg hatch (June 21) and 7-10
d later (July 1). Assessnents were taken by counting the nunber of Col orado
potato beetle (CPB) |arvae per plot before and after sprays, by foliar damage
rati ngs caused by | eafhoppers, CPB on July 13 and August 3, and by potato yields
on August 16. Results were analyzed using the Duncan's Miltiple Range Test.

RESULTS: As presented in the tables.

CONCLUSI ONS: TRI GARD 75WP, effectively reduced the nunmber of Col orado potato
beetl e |l arvae feeding on the foliage of potatoes with two strategically applied
foliar applications. Applications at 10-30% egg hatch followed 7-10 d | ater
significantly controlled the 1st generation |larvae while significantly reducing
the initial CPB adult counts of the second generation. TRI GARD 75WP gave little
control of potato |eafhoppers. There was no adverse nor positive effects on

i nsect control when RIDOM L MZ or BRAVO 500 were tank-m xed with TRI GARD 75WP.
There was no CPB foliar rating on August 3 as | eaf hopper damage was so severe at
that tinme.
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Table 1. Counts of Col orado potato beetle.
CPB Larvae/ Pl ot Adul t s/ Pl ot
Rat e June 21 July 1

Tr eat nent (product/ha) (pre-spray) June 27 (pre-spray) July 5 July 25
TRI GARD 75WP; 0.373 kg 58. ba* 36. 3b 50. 3b 9.3b 17.0b
TRI GARD 75WP 0. 187 kg
TRI GARD 75WP; 0.373 kg 75. 0a 23.8Db 39.3Db 10. 5b 22.5Db
TRI GARD 75WP 0.373 kg
TRI GARD 75WP; 0.373 kg 41. 8a 29.0b 46. 5b 12.0b 17.5b
TRI GRAD 75WP + 0.373 kg

RIDOM L Mz 72W 2.500 kg
TRI GARD 75WP; 0.373 kg 39. 3a 25.0b 34.5Db 6. 5b 20. 0b
TRI GARD 75WP + 0.373 kg

BRAVO 500 2.400 L
Contr ol 46. 3a 103. 5a 211. 5a 154. 5a 45. 3a
* Means foll owed by the sanme letter do not differ significantly

(P = <0.05, Duncan's Miltiple Range Test).
Table 2. Insect damage ratings and yield.
Fol i ar Ratings (0-10)* Yield
Rat e Leaf hopper CPB (kg/ pl ot)

Treat nent s (product/ ha) July 13 Aug. 3 July 13 Aug. 16
TRI GARD 75WP; 0.373 kg 6. 3ab** 2.3b 8. 5a 18. 5a
TRI GARD 75WP 0. 187 kg
TRI GARD 75WP; 0.373 kg 7. 0a 2. 6ab 9. 0a 19. Oa
TRI GARD 75WP 0.373 kg
TRI GARD 75WP; 0.373 kg 6. 5ab 3. 5a 9. 0a 18. 3a
TRI GARD 75WP + 0.373 kg

RIDOM L Mz 72W 2.500 kg
TRI GARD 75WP; 0.373 kg 6. 8ab 2.3b 8. 5a 20. Oa
TRI GARD 75WP + 0.373 kg

BRAVO 500 2.400 L
Contr ol 6. 0b 1.0c 5. 8b 14. 8a
* Fol i ar Danmage Ratings (0-10): 0O, no control, foliage severely danmged,;

conmpl ete control
Means foll owed by the sanme letter do not differ
(P = <0.05, Duncan's Miltiple Range Test).
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#060

| CAR NUMBER: 61002036

CROP: Potato, cv. Superior

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: COVPARI NG | N- FURROW VS. BAND | NSECTI CI DE TREATMENTS FOR POTATO TRAP CROPS
IN FI ELD TOVATOES

MATERI ALS: THI MET 15G ( Phor at e)
ADM RE 240FS, 2.5G (I nidacl opri d)

METHODS: Pot atoes were planted in single-row plots around the perinmeter of a
tomat o range at Ri dgetown College on May 10, 1994. The plots were 6 mlong, and
replicated two tines on each side of the field, totally four replications. One
set of treatnments was planted on the east side of the tomato field, the other set
was on the west side. The granul ar insecticides were applied in a 15 cm band i n-
furrow prior to planting. The liquid insecticides were sprayed in a 15 cm band
either in-furrow or over the rowin a band after planting with a back-pack

ai rbl ast sprayer using 240 L/ha. Assessnments were taken by counting Col orado
potato beetle | arvae per plot on June 22 and 27. Foliar damage ratings were taken
on June 27 and yields were neasured on August 17. Results of the two replicated
trial were averaged

RESULTS: As presented in the table.

CONCLUSI ONS: The nost effective treatnents were the in-furrow treatnents of

ADM RE 2.5G and 240FS. Del aying the applications as a band over the row was |ess
effective than the in-furrow nethod. The application of TH MET 15G was

i neffective in controlling high popul ati ons of Col orado potato beetl es.

Table 1. Col orado potato beetle larval counts, foliar damage ratings, and yield
on a potato trap crop

Fol i ar Danmge

Rat e CPB Larvae/ Pl ot Rat i ngs

(prod/ 100 m (0-10)* Yield
Tr eat nent of row) Appl i cation June 22 June 27 June 27 (kg/plot)
THI MET 15G 224 gm I n-furrow 158. 8ab** 185. 3a 3.2c 5.7c
ADM RE 2.5G 80 gm I n-furrow 3.0b 49. 5¢ 9.4a 11.7a
ADM RE 240FS 9 nL I n-furrow 24.8b 61. 3c 9. 0a 9. 3ab
ADM RE 240FS 9 nL Band 94. 0ab 91. 3bc 6. 1b 6. 7bc
Contr ol 255. 8a 176. 5ab 2.1c 3.3c
* Fol i ar Danmage Ratings (0-10): 0O, no control, foliage severely damaged; 10,

conmpl ete control

** Means foll owed by the sanme letter do not differ significantly

(P = <0.05, Duncan's Miltiple Range Test).
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#061

| CAR: 86100104

CROP: Potato, cv. Chieftan

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAMVE AND AGENCY

SEARS M K and MCGRAW R R

Departnent of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120, ext. 3333 Fax: (519) 837-0442

TI TLE: EFFECTS OF VARI OQUS RATES AND COMBI NATI ONS OF | NSECTI CI DES AND ADJUVANTS ON
THE CONTROL OF COLORADO POTATO BEETLE ( CPB)

MATERI ALS: TRI GARD 75 WP ( Cyr onmzi ne)
AC 303, 630
CYMBUSH ( Cyper et hrin)
KARATE 5 EC and 5 WP (Fenpropathrin)
M TRAK (Bacillus thuringiensis san di ego)
SYLGARD (Adj uvant)
GUTHI ON 50 WP (Azi nphos- et hyl )
NOVODOR (Bacil lus thuringiensis tenebrionis)

METHODS: Pot at oes were seeded on May 4, 1994, in 4 rows x 13 mlong, replicated
four tinmes. Rows were spaced at 0.9 mand plots were separated by 3 m spray

| anes. Treatnents were arranged in a randon zed conpl ete bl ock design

I nsecticides were applied with a tractor-nounted, 4-row boom sprayer that
delivered 800 L/ha at 450 kPa. Two hundred egg masses were tagged on June 15 and
checked daily to determ ne hatch. The proportion of eggs that had hatched was 1%
on June 16, 7% on June 17, and 64.5% on June 19. The initial spray of al
treatnents was applied on June 20. A second and final application against the
first generation of CPB was conducted on June 27.

Popul ations of CPB were nonitored 3 d after the initial spray and then weekly to
July 15, the end of the generation. Counts were taken by exam ning five plants in
each plot and the nunbers of |arvae and adults were recorded. The percent
defoliation caused by adults and | arvae was estimated. Mean defoliation for the
period of adult and |arval feeding during the first generation was cal cul ated for
each treatment. Yield data was obtained at harvest for the center 2 rows of each
pl ot on August 25. The nunbers of |arge larva, the percent defoliation, and the
yield for all treatnments were conpared by Analysis of Variance and neans were
separated by a Tukey's Studentized Range Test when significant.

RESULTS: As presented in the table.

CONCLUSI ONS: The addition of SYLGARD to CYMBUSH or GUTHI ON di d not inprove the
control of Col orado potato beetle.

Al'l the various conbinations of TRI GARD, AC 303,630 and AC 303,630 conmbined with
CYMBUSH provi ded excel l ent control of Col orado potato beetle. The | ower rates
were just as effective as the high rates. CYMBUSH and GUTHI ON by t hensel ves were
not as effective.

Bot h KARATE fornul ati ons, and the treatnments of M TRAK and NOVODOR were effective
in controlling the beetle and simlarly these treatnments out-perforned the
regi stered standards, GUTHI ON and CYMBUSH

Yi el ds were greatly reduced and not different than the unsprayed checks with
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GUTHI ON and CYMBUSH pl us SYLGARD, and with GUTHI ON al one at 175 g a.i./ha. The
yield of all other treatments were significantly greater than the untreated
check.

Table 1. Number of CPB |large | arvae per plant and percent defoliation, 1994.

Rat e June 30 July 6 July 13 June 30 July 6 July 13 Yield

I nsecticide (a.i./ha) Large | arvae* Percent defoliation (t/ ha)
TRI GARD 280/ 140 0.0d 0.0d 0. 6e 10. 5bcd 6. 6¢cd 5. 1gh 23. 2ab
TRI GARD 280/ 280 0.0d 0.0d 0. 5e 7.9bcde 7. 1lcd 7.9fgh 21.9abc
AC 303, 630 50 0.3d 0.3d 0. 8e 5. 4cde 6. 2cd 3.7gh 22. 1abc
AC 303, 630 100 0.0d 0.0d 0. 8e 5. 1lcde 3. 6d 2.3h 20. 4abc
AC 303,630 + 50

CYMBUSH 17 0. 4d 0.2d 0. 5e 7.0cde 3. 6d 2.5h 25. 5a
AC 303,630 + 100

CYMBUSH 17 0.3d 0.0d 2. 4de 4. 0de 2.9d 7.9fgh 22. labc
AC 303,630 + 50

CYMBUSH 35 0.0d 0.0d 0. 5e 3. 8de 3.5d 3. 1gh 22. 6abc
AC 303,630 + 100

CYMBUSH 35 0.0d 0.0d 0. Oe 4. 4de 3.9d 2. 1h 25. 6a
KARATE 5EC 10 0.0d 0.0d 0. Oe 2.8e 3.9d 2.7h 20. 5abc
KARATE 5WG 10 0.0d 0.1d 5.6cde 5.0cde 7.5cd 20.2ef 19.2abc
CYMBUSH 17 0. 8d 1.2d 19. 7a 9. Obcde 9.5cd 31.8de 17.4abcd
CYMBUSH 35 0. 5d 0. 4d 5.8cde 6.0cde 7.4cd 17.3fg 14. 7bcd
M TRAK + 5 L**

SYLGARD 0. 159%* 0.5d 0.0d 0. 5e 4. 0de 3.4d 2. 6h 19. 8abc
M TRAK + 5L

SYLGARD 0.25% 0. 5d 0.0d 1. 9de 5. 2cde 4. 0d 4.9gh 18. 4abcd
GUTHI ON  + 175

SYLGARD 0. 15% 5.4b 17. 4a 13.0ab 15.1b 43.5b 64. 0b 5.4e
CYMBUSH  + 17

SYLGARD 0. 15% 0. 8d 1.9d 17. 8a 7.9cde 11.1cd 39.5cd 14.0cde
GUTHI ON 175 3.9bc 11. 3bc 8.9bcd 11. 9bc 41. 0b 53. 3bc 9. 5de
GUTHI ON 350 1. 4cd 8.7c 6. 2bcde 9. 0Obcde 18. 6¢c 36. 8d 13. 9cde
NOVODOR 5L 0.0d 0.1d 4.1cde 2.6e 3.8d 5. 9f gh 20. 8abc
unsprayed check 10. la 17. 1lab 9. 5bc 22.4a 57.7a 79. 5a 5. 9e
* Means in each colum followed by the sane letter are not significantly

different at P#0.05 (Tukey's Studentized Range Test.
** L: L prod/ha, % v/v.

#062

STUDY DATA BASE: 364-1421-8704

CROP: Potato, cv. Russet Burbank

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)
NAMVE AND AGENCY

WSE | L

Agriculture and Agri-Food Canada, W nni peg Research Centre

W nni peg, Manitoba R3T 2Md

Tel: (204) 983-1450 Fax: (204) 983-4604

TI TLE: EVALUATI ON OF TRANSGENI C POTATO CLONES FOR RESI STANCE TO THE COLORADO
POTATO BEETLE
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MATERI ALS: CLONE 1 to CLONE 7 (Russet Burbank potato clones genetically nodified
to express the delta endotoxin of Bacillus thuringiensis var. tenebrionis); DECIS
5EC (Del tanmet hrin).

METHODS: Pot at oes were seeded into alternating border and plot rows at the
Research Centre in Wnni peg. Border rows were sown with | ocal Russet Burbank seed
pot atoes on 26 May 1993. Plot rows of 7 experinmental clone and 2 nontransgenic
potato treatnents were seeded 2 d later. All rows were 5 mlong and were
separated by 1 m between rows and 2 m between bl ocks. Plots consisted of 1 row,
replicated three times in a randon zed conpl ete bl ock design. Adult beetles were
collected froma nearby commercial field and added to all plots 2 and 4 weeks
after potatoes had energed. Starting 1 week after beetle introduction, all stages
of potato beetles on five plants per plot, and a visual assessnent of plant
defoliation, were taken weekly during July and August. A single application of
DECI S 5EC at 7.5 g/L was made July 20 to one treatnent of nontransgenic potatoes
with a CO, pressurized back-pack sprayer equi pped with D6-25 nozzles at 400 L/ ha
and a pressure of 400 kPa. Plots were harvested by hand from Septenber 27 to 29,
and tubers were sorted according to marketability and wei ghed. Potato beetle
counts and yields were transfornmed by the log 10 (x + 1) and then anal yzed by
Duncan's Multiple Range Test.

RESULTS: Data for potato beetle counts and marketable yields in the tables are
the values cal cul ated fromthe nmeans of the transfornmed data.

CONCLUSI ONS: Adult potato beetles did not show a preference for ovipositing on
potatoes in any treatnment. Eggs laid on all transgenic clones hatched, but |arvae
failed to develop and did not feed on these plants (Table 1). Larvae and sumrer
generation adults that were found on transgenic plants later in the season al so
caused no visible signs of feeding injury (Table 2). Both potato beetle stages
likely had mgrated fromheavily infested border rows. Five of the seven
transgeni ¢ cl ones had marketable yields that were significantly higher than
untreated nontransgeni c potatoes, and were conparable to potatoes that were
treated with DECI S 5EC (Table 2). The yields for CLONE 4 and CLONE 6 did not
differ fromthose of either nontransgenic potato treatnents despite the absence
of feeding injury on these clones.

Table 1. The density per plant of various stages of Col orado potato beetles at
vari ous stages on transgenic potato clones.

Egg Clusters Larvae Adul ts
Treat ments 15/ 07 20/ 07 27/ 07 03/ 08 10/ 08 15/ 07 18/ 08
CLONE 1 0. 59ab* 0. 1b 0. 2c 0. 1lc 0. 0b 0. 5a 0. 1c
CLONE 2 0. 25abc 0. 0b 0. 1lc 0. 1lc 0. 0b 0. 6a 0. 1c
CLONE 3 0.17c 1. 4ab 0. 1c 0. Oc 0. 1b 0. 3a 0. 1lc
CLONE 4 0. 31abc 3. 9ab 0. Oc 0. 4c 0. 0b 0.7a 0. 3c
CLONE 5 0. 19bc 0. 7ab 0. 1lc 0. 3c 0. 1b 0. 4a 0. 2c
CLONE 6 0.17c 1. 3ab 0. 1c 0. 1c 0. 0b 0. 3a 0. 2c
CLONE 7 0. 65abc 1. 3ab 0. 2c 0. 2c 0. 0b 0. 4a 0. 1c
check 0. 90a 4. 1ab 10. 4a 27. 3a 6. la 0. 9a 2. 3a
DECI S 5EC 0. 85ab 7.8a 2.5b 2.7b 4.7a 0. 5a 1.1b
* For each columm, neans followed by the same letter are not significantly

different at the 5% I evel of Duncan's Miultiple Range Test.

Pest Managenent Research Report - Insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et nml adi es des pl antes



117

Table 2. The effects of feeding by the Col orado potato beetle on pl ant
defoliation and marketabl e yields of transgenic potato cl ones.

--------------------------- Yield
Treat nent s 27/ 07 03/ 08 18/ 08 (g/ pl ant)
CLONE 1 0 0 0 860ab*
CLONE 2 0 0 0 895a
CLONE 3 0 0 0 924a
CLONE 4 0 0 0 807abc
CLONE 5 0 0 0 927a
CLONE 6 0 0 0 764bc
CLONE 7 0 0 0 934a
check 6 12 25 720c
DECI S 5EC 2 1 4 852ab
* For each columm, neans followed by the same letter are not significantly

different at the 5%l evel of Duncan's Miltiple Range Test.

#063

STUDY DATA BASE: 364-1421-8704

CROP: Potato, cv. Russet Burbank

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

WSE | L

Agriculture and Agri-Food Canada, W nni peg Research Centre
W nni peg, Manitoba R3T 2Md

Tel: (204) 983-1450 Fax: (204) 983-4604

TI TLE: RESI STANCE BY TRANSGENI C POTATO CLONES TO FEEDI NG BY THE COLORADO POTATO
BEETLE

MATERI ALS: CLONE 1 to CLONE 3, CLONE 5, CLONE 7 (Russet Burbank potato cl ones
genetically nodified to express the delta endotoxin of Bacillus thuringiensis
var. tenebrionis); DECIS 5EC (Deltamethrin).

METHODS: The experiment, located in a field at the Research Centre in W nni peg,
was divided into single alternating border and plot rows that were separated by 1
m wi t hi n bl ocks and by 2 m between bl ocks in a random zed conpl ete bl ock design
All rows were sown 17 May 1994. Plots consisted of 1 row x 4 mlong, and were
replicated four times. Border rows and nontransgenic treatnments were seeded with
| ocal Russet Burbank seed potatoes. Adult potato beetles were collected froma
nearby commercial field and were added to the plots 2 weeks after potatoes had
enmerged. All stages of the potato beetle were counted fromfive plants per plot
within 1 week of adult beetle introduction, and counts were repeated weekly unti
the sumer generation adults left the plants to overwinter. DECIS 5EC at 7.5 g
a.i./ha was applied at 400 L/ha on July 5 to one treatnent of nontransgenic
potatoes with a CO, pressurized back-pack sprayer equi pped with D6-25 nozzl es at
a pressure of 400 kPa. Pl ant defoliation (percent) in each plot was assessed
visually when beetles were counted. Plots were harvested from Septenber 26 to 28
after top growth di eback. Tubers were separated according to their marketability
and wei ghed. All potato beetle counts and yields were transforned by the [ og 10
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(x + 1) before analysis by Tukey's Studentized Range or Duncan's Miltiple Range
Test .

RESULTS: Data for potato beetle counts and yields listed in the tables are the
val ues that were calculated fromthe means of the transfornmed data.

CONCLUSI ONS: Whil e adult potato beetles were not deterred from ovipositing on the
transgeni c clones, fewer egg clusters were laid on these plants than on
nontransgeni c plants (Table 1). Adult popul ati ons of overw ntering beetles were
found in all plots, but adults of the summer generation confined their feeding to
nont ransgeni c plants before leaving the plots to overwinter (Table 1). A few
adults did nove to transgenic plots, but did not appear to feed. The |larvae from
eggs laid on transgenic clones energed but failed to devel op. Few | arvae were
found on the transgenic clones later in the season (Table 1). These | arvae were
mostly third and fourth instars that did not appear to feed on the clones (Table
2), and likely had noved from border plots that had becone severely defoliated.

Al t hough all five clones had marketabl e yields conmparable to treated

nont ransgeni ¢ pot atoes and hi gher than untreated nontransgeni c potatoes, the
yield increase was not statistically significant (Table 2).

Table 1. Egg clusters, larvae and adults per plant of the Col orado potato beetle
on transgeni c potato cl ones.

Egg clusters Larvae Adul ts
Tr eat ment 22/ 06 29/ 06 05/07 12/ 07 19/ 07 22/06 02/08 17/08
CLONE 1 0. 4a* 0. 2c 0. 0b 0. 0b 0. 1b 0. 3a 0.2b 0.1b
CLONE 2 0. 6a 1. Obc 0. 0b 0. 1b 0. 1b 0. 5a 0. 6b 0.1b
CLONE 3 0. 5a 0. 2c 0. 0b 0.2b 0. 0b 0. 4a 0.2b Ob
CLONE 5 1.0a 0. 1lc 0. 0b 0.1b 0. 1b 0. 2a 0.7b 0.1b
CLONE 7 0.9a 0. 9bc 0. 6b 0. 0b 0. 0b 0. 5a 0. 3b 0. 1b
check 1. 2a 10. 0ab 21. 6a 14. 5a 3.9a 0.3a 12.1a 1. 5a
DECI S 5EC 1.2a 13. 5a 30. 3a 1.3b 0.9b 0. 4a 4.7a 1.2a
* Wthin each col um, nmeans followed by the sane letter are not significantly

different at the 5% I evel of Tukey's Studentized Range test.
Table 2. Crop defoliation and nmarketable yields of transgenic potato clones
exposed to feeding by the Col orado potato beetle.
Defoliation (% Yield

Tr eat nent 12/ 07 26/ 07 09/ 08 (g/ pl ant)
CLONE 1 0 0 0 1447ab*
CLONE 2 0 0 0 1437ab
CLONE 3 0 0 0 1407ab
CLONE 5 0 0 0 1404ab
CLONE 7 0 0 0 1458ab
check 11 20 48 1241b
DECI S 5EC 2 3 8 1490a
* Wthin each col um, nmeans followed by the sane letter are not significantly

different at the 5%l evel of Duncan's Miltiple Range Test.
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#064
CROP: Potato, cv. Kennebec
PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

WRI GHT K H and CODE B C

Ci ba- Gei gy Canada Limted

1200 Franklin Blvd., Canbridge, Ontario NIR 6T5
Tel: (519) 623-7600 Fax: (519) 623-9451

TI TLE: EVALUATI ON OF TRI GARD 75WP FOR THE CONTROL OF COLORADO POTATO BEETLE- |

MATERI ALS: TRI GARD 75WP ( Cyr omazi ne)
RI PCORD 400EC ( Cyper net hri n)
GUTHI ON 240SC (Azi nphos- et hyl )
M TRAK (Bacillus thuringiensis var. san di ego)

METHODS: The test site was |ocated near Canbridge, Ontario. Potato seed pieces
were planted on May 11, 1994, into rows spaced 1.0 mapart with a plant spacing
of 30 cm Plots were 6 mlong x 3 rows wi de. Each treatnent was replicated four
tinmes in a conpletely random zed bl ock design. Twenty CPB egg masses from across
the site were flagged and nmonitored. As of June 21, 45% of egg masses had

hat ched. Treatnent applications were made on June 21 and 28 (Treatnents 3-6
only), 1994. All treatnments were applied using a CO, pressurized 3 m hand boom
sprayer with XR11002VS flat fan tip nozzles that deliver 400 L/ha at 345 kPa.
Counts of CPB were made on June 27, July 5 and 13, 1994. On each date, the tota
numbers of CPB egg mmsses, 1st, 2nd, 3rd, and 4th instars, and adults were
recorded from 10 plants in the nmddle row of each plot. First and 2nd instars
were grouped as small larvae (SL), 3rd and 4th instars were grouped as |arge

| arvae (LL). Percent defoliation due to CPB feeding was visually assessed on July
5, 13 and 19, 1994. The nunbers of |arge |arvae and percent defoliation for al
treatnents were conpared by Analysis of Variance. Treatnent neans were separated
by Duncan's Multiple Range Test when significant.

RESULTS: As presented in the table. There were no significant differences anong
treatnents with respect to the nunbers of small |arvae.

CONCLUSIONS: It is indicated by the results that the popul ati on of CPB was
partially resistant to RIPCORD and or GUTHI ON. TRI GARD 75WP provi ded excel | ent
control of Colorado potato beetles at all rates tested by inhibiting the

devel opnent of |arvae. One application of TRI GARD 75WP gave excellent control of
| arge larvae within 1 week. However, a second application was required to ensure
| ow defoliation ratings beyond 3 weeks after the first application. No synptons
of phytotoxicity were observed.
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Table 1. A conparison of counts of 3rd and 4th instars (LL) of the Col orado
potato beetle (CPB) and percent defoliation anong plots treated with different
i nsecti ci des.

TREATMENT RATE CPB LARGE LARVAE/ 10 PLANTS* % DEFOLI ATl ON*
g a.i./ha JUNE 27 JULY 5 JULY 13 JULY 5 JULY 13 JULY 19

1. CHECK 78.5b 345. 8c 87. 3a 50. 0b 89. 5¢c 83. 0c
2. TRIGARD 280 12. 5a 89. 8ab 83. 5a 1.5a 15. 8a 13. 0a
3. TRIGARD 280, 140 4. 8a 22. 3a 47. 0a 1. 0a 3.5a 6. 5a
4. TRIGARD 280, 280 2.5a 11. 3a 33. 8a 1. 0a 2.3a 1.5a
5. RIPCORD; 35,

GUTHI ON 360 26.8ab 162.0b 194. 3b 3.3a 42.5b 40. 0b
6. M TRAK 5, 5 L/ha 11. 0a 19. 5a 89. 8a 1. 0a 2.3a 4. 5a
* Means within a colum followed by the same letter are not significantly

different (P = 0.05, Duncan's Miltiple Range Test).

#065
CROP: Potato, cv. Superior
PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

CODE B C and WRI GHT K H

Ci ba- Gei gy Canada Limted

1200 Franklin Blvd., Canbridge, Ontario NIR 6T5
Tel: (519) 623-7600 Fax: (519) 623-9451

TI TLE: EVALUATI ON OF TRI GARD 75WP FOR THE CONTROL OF COLORADO POTATO BEETLE-1I

MATERI ALS: TRI GARD 75WP ( Cyr omazi ne)
RI PCORD 400EC ( Cyper net hri n)
GUTHI ON 240SC (Azi nphos- et hyl )
M TRAK (Bacillus thuringiensis var. san di ego)

METHODS: The test site was |located near Plattsville, Ontario. Potato seed pieces
were planted on May 14, 1994 into rows spaced 1.0 mapart with a plant spacing of
30 cm Plots were 6 mlong x 3 rows wi de. Each treatnment was replicated four
tinmes in a conpletely random zed bl ock design. Twenty CPB egg masses from across
the site were flagged and nmonitored. As of June 20, 50% of egg masses had

hat ched. Treatnent applications were made on June 20 and 28 (Treatnments 3-6
only), 1994. All treatnments were applied using a CO, pressurized 3 m hand boom
sprayer with XR11002VS flat fan nozzles that delivered 400 L/ha at 345 kPa.
Counts of CPB were made on June 27, July 4 and 11, 1994. On each date the tota
numbers of CPB egg mmsses, 1st, 2nd, 3rd, and 4th instars, and adults were
counted from 10 plants in the mddle row of each plot. First and 2nd instars were
grouped as small larvae (SL), 3rd and 4th instars were grouped as |large |arvae
(LL). Percent defoliation due to CPB feeding was visually assessed on July 4, 11
and 19, 1994.

RESULTS: As presented in the table.

CONCLUSI ONS: Mul ti ple applications of TRI GARD 75WP provi ded excell ent control of
Col orado potato beetles by inhibiting the devel opment of |arvae. Two applications
of TRIGARD at 280 g a.i./ha were required for a significant reduction in the
numbers of large larvae on July 11. This treatnment also resulted in the | east
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defoliation at the July 19 evaluation. The LL counts on July 4 and 11 indicate
that there may have been a ni xed popul ati on of CPB that were susceptible and
resistant to RIPCORD and or GUTHION. A Dip Test was not conducted to determ ne
resi stance since the test uses adults and the targets were small |arvae. The LL
counts for the M TRAK were higher than for the two applications of TRI GARD at 280
g. This may indicate that timng of application is nore critical for MTRAK in
that an earlier hatch threshold is necessary to target even smaller instar

| arvae. However, defoliation ratings indicate that the | arger nunber of LL did
not significantly increase defoliation. No synptons of phytotoxicity were
observed.

Table 1. A conparison of counts of 3rd and 4th instars (LL) of the Col orado
potato beetle (CPB) and percent defoliation of potato plants treated with
di fferent insecticides.

TREATMENT RATE NO. CPB LARGE LARVAE/ 10 PLANTS* % DEFOLI ATl ON*
g a.i./ha JUNE 27 JULY 4 JULY 11 JULY 4 JULY 11 JULY 19

1 CHECK 89. 0b 466. 8c 132. 5bc 42.5b 82.5c 61. 3b
2 TRI GARD 280 1.0a 50. 8ab 167. 3cd 2.3a 12.0a 9. 5a
3 TRI GARD 280, 140 7.5a 10. 5a 95. 3ab 1.3a 2.5a 6. 5a
4 TRI GARD 280, 280 2.5a 3.5a 54. 5a 1.3a 1.3a 4. 3a
5 RI PCORD 35,

GUTHI ON 360 13. 0a 114.5b 203. 8d 4. 3a 33.8b 15. 0a
6 MTRAK 5,5 L/ha 87.8b 72.8ab 118. 8bc 3.5a 7.8a 5. 5a
* Means within a colum followed by the same letter are not significantly

different (P = 0.05, Duncan's Miltiple Range Test).

#066
CROP: Potato, cv. Kennebec
PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

WRI GHT K H and CODE B C

Ci ba- Gei gy Canada Limted

1200 Franklin Blvd., Canbridge, Ontario NIR 6T5
Tel: (519) 623-7600 Fax: (519) 623-9451

TITLE: TRI GARD 75WP I N TANK M XTURES W TH FUNG Cl DES FOR THE CONTROL OF COLORADO
POTATO BEETLE -

MATERI ALS: TRI GARD 75WP ( Cyr omazi ne)
RIDOM L MZ 72WP ( Met al axyl + Mancozeb)
BRAVO 500 (Chl orothal onil)

METHODS: The test site was |ocated near Canbridge, Ontario. Potato seed pieces
were planted on May 11, 1994, into rows spaced 1.0 mapart with a plant spacing
of 30 cm Plots were 6 mlong x 3 rows wi de. Each treatnment was replicated four
tinmes in a conpletely random zed bl ock design. Twenty CPB egg masses from across
the site were flagged and nmonitored. As of June 21, 45% of egg masses had

hat ched. Treatnent applications were made on June 21 and 28, 1994. All treatnents
were applied using a CO, pressurized 3 m hand boom sprayer with XR11002VS fl at
fan tip nozzles that delivered 400 L/ ha at 345 kPa. Counts of CPB were nade on
June 27, July 5 and 13, 1994. On each date, the total nunmbers of CPB egg mmsses,
1st, 2nd, 3rd, and 4th instars, and adults were counted from 10 plants in the
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m ddl e row of each plot. First and 2nd instars were grouped as small |arvae (SL),
3rd and 4th instars were grouped as large |larvae (LL). Percent defoliation due to
CPB feeding was visually assessed on July 5, 13 and 19, 1994. The nunbers of

| arge | arvae and percent defoliation for all treatnments were conpared by Anal ysis
of Variance. Treatnent neans were separated by Duncan's Miltiple Range Test when
significant.

RESULTS: As presented in the table. There were no significant differences anong
treatnents with respect to the nunbers of small |arvae.

CONCLUSI ONS: All treatnments provided control of the CPB by inhibiting the

devel opnent of |arvae, resulting in little defoliation in the treated plots.
There were no significant differences in efficacy anong treatnments of TRI GARD
75WP alone or in a tank m xture with a fungicide. Late blight pressure was too
light to allow for assessnents of disease control. No synptonms of phytotoxicity
wer e observed.

Table 1. A conparison of counts of 3rd and 4th instars (LL) of the Col orado
potato beetle (CPB) and percent defoliation anong plots treated with different
i nsecti ci des.

TREATMENT RATE CPB LARGE LARVAE/ 10 PLANTS* % DEFOLI ATl ON*
kg a.i./ha JUNE 27 JULY 5 JULY 13 JULY 5 JULY 13 JULY 19
1. CHECK 78.5b 345. 8b 87.3b 50. 0b 89. 5b 83.0b
2. TRI GARD 0. 28, 2.5a 11. 3a 33. 8a 1.0a 2.3a 1.5a
TRIGARD 0. 28
3. TRI GARD 0. 28, 13. 5a 21.5a 58. 8ab 1.5a 2.5a 5. 0a
TRI GARD + 0. 28
Rl DOM L 1.80
4. TRI GARD 0. 28, 2.0a 16. 3a 41. 8ab 1. 0a 1.5a 3.0a
TRI GARD + 0. 28
BRAVO 1.20
* Means within a colum followed by the same letter are not significantly

different (P = 0.05, Duncan's Miltiple Range Test).

#067
CROP: Potato, cv. Superior
PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

CODE B C and WRI GHT K H

Ci ba- Gei gy Canada Limted

1200 Franklin Blvd., Canbridge, Ontario NIR 6T5
Tel: (519) 623-7600 Fax: (519) 623-9451

TITLE: TRI GARD 75WP I N TANK M XTURES W TH FUNG Cl DES FOR THE CONTROL OF COLORADO
POTATO BEETLE - |

MATERI ALS: TRI GARD 75WP ( Cyr omazi ne)
RIDOM L MZ 72WP ( Met al axyl + Mancozeb)
BRAVO 500 (Chl orothal onil)

METHODS: The test site was |located near Plattsville, Ontario. Potato seed pieces
were planted on May 14, 1994 into rows spaced 1.0 mapart with a plant spacing of
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30 cm Plots were 6 mlong x 3 rows wi de. Each treatnment was replicated four
tinmes in a conpletely random zed bl ock design. Twenty CPB egg masses from across
the site were flagged and nonitored. As of June 20, 50% of egg masses had

hat ched. Treatnent applications were made on June 20 and 28, 1994. All treatnents
were applied using a CO, pressurized 3 m hand boom sprayer with XR11002VS fl at
fan nozzles that delivered 400 L/ha at 345 kPa. Counts of CPB were made on June
27, July 4 and 11, 1994. On each date, the total nunbers of CPB egg masses, 1st,
2nd, 3rd, and 4th instars, and adults were counted from 10 plants in the m ddle
row of each plot. First and 2nd instars were grouped as small larvae (SL), 3rd
and 4th instars were grouped as |large |larvae (LL). Percent defoliation due to CPB
feedi ng was visually assessed on July 4, 11 and 19, 1994.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS:  All treatnments provided control of CPB by inhibiting the

devel opnent of |arvae, resulting in little defoliation in the treated plots.
There were no significant differences in efficacy anong treatnments of TRI GARD
75WP alone or in a tank m xture with a fungicide. Late blight pressure was
extrenmely |light and did not give rise to observabl e disease synptonms. No synptons
of phytotoxicity were observed.

Table 1. A conparison of counts of 3rd and 4th instars (LL) of the Col orado
potato beetle (CPB) and percent defoliation of potato plants treated with
di fferent insecticides.

TREATMENT RATE CPB LARGE LARVAE/ 10 PLANTS* % DEFOLI ATl ON*
No. kg a.i./ha JUNE 27 JULY 4 JULY 11 JULY 4 JULY 11 JULY 19
1. CHECK 89. 0b 466. 8b 132.5b 42.5b 82.5b 61. 3b
2. TRI GARD 0. 28, 2.0a 3. 5a 54. 5a 1.3a 1.3a 4. 3a
TRI GARD 0. 28
3. TRI GARD 0. 28, 1.3a 12. 3a 70. 3a 1.8a 7. 8a 4. 5a
TRI GARD + 0. 28
RI DOM L 1.80
4. TRI GARD 0. 28, 2.0a 8. 8a 81. 0a 1.0a 3. 0a 6. 8a
TRI GARD + 0. 28
BRAVO 1.20

* Means within a colum followed by the same letter are not significantly
different (P = 0.05, Duncan's Miltiple Range Test).

#068
| CAR: 86100104
CROP: Potato, cv. Chieftan

PEST: Potato | eaf hopper, Enpoasca fabae (Harris)
Green peach aphid, Myzus persicae (Sul z)

NAMVE AND AGENCY

SEARS M K and MCGRAW R R

Departnent of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120, ext. 3333 Fax: (519) 837-0442

TI TLE: CONTROL OF POTATO LEAFHOPPER AND GREEN PEACH APHI D
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MATERI ALS: ADM RE FS, ADM RE 2.5G (I m dacl opri d)
MONI TOR EC ( Met hami dophos)
NOVODOR (Bacil lus thuringiensis tenebrionis)

METHODS: Pot at oes were seeded May 20, 1994, in open furrows in 4 row plots, 13 m
long, replicated four tinmes. Rows were spaced at 0.9 m and plots were separated
by 3 mspray |lanes. Treatnments were arranged in a random zed conpl ete bl ock
design. The in-furrow liquid treatnments were applied using a back-pack sprayer
that delivered 450 L/ ha at 200 kPa pressure. The granul ar treatnent was applied
by using a 'salt-shaker' container and sprinkling the granules evenly over the
rows. The foliar insecticides were applied with a tractor-munted, 4-row boom
sprayer that delivered 800 L/ha at 450 kPa. A single treatnment of NOVODOR was
applied to all plots on June 27 to control Col orado potato beetle (CPB) |arvae.
The foliar treatnents were applied July 14, 22, 29, and August 4. These sprays
were initiated at this tine because the | eafhopper popul ati on had exceeded the
threshol d of one | eaf hopper per sweep in the counts taken the previous day.

Popul ati ons of | eaf hoppers and aphi ds were nonitored weekly by exam ning five

pl ants fromthe centre rows of each plot and the numbers of CPB adults, eggs, and
| arvae, | eafhopper adults and nynphs, and aphids were recorded. In addition, 25
sweeps per plot were taken each week from June 30 to August 23, using a 37.5 cm
di a. sweep-net and the number of |eafhopper adults and nynphs, and aphids were
recorded. A | eaf hopper damage i ndex was estimated by scoring the plots using the
scale: 0 = no damage ; 1 = tip burn; 2 = margin and tip burn; 3 = a conbination
of margin and tip burn, leaf curl, and/or vein clearing; 4 = severe burn and
curl: 5 =totally dead foliage.

Yi el d data was obtai ned at harvest for the center 2 rows of each plot on
Septenber 1. The | eaf hopper data obtained fromthe sweeps was subjected to
anal ysis. Yield and damage data for all treatnents were al so anal yzed usi ng
Anal ysis of Variance and neans were separated by a Tukey's Studentized Range
Test .

RESULTS: As presented in the table.

CONCLUSI ONS: The two in-furrow treatnments of ADMRE at 33 and 22 g a.i./ha were
the result of a calculation error. They shoul d have been applied at 330 and 220 g
a.i./ha, respectively. Results fromsimlar treatnments indicate that these
treatnents, if applied at the specified rate, would have been effective in
controlling | eaf hopper and aphid popul ati ons.

Damage due to | eaf hopper feeding was reduced by ADM RE at 220 g a.i./ha
in-furrow, and at 25 and 50 g a.i./ha foliar. This control was equal to that
attained by the standard, MONITOR Yield was significantly increased by ADM RE
220 in-furrow, ADM RE 50 foliar and MONI TOR

ADM RE applied at 220 g a.i./ha in-furrow or at 25 g a.i./ha foliarly gave
adequate control of |eafhoppers and aphids. The 50 g a.i./ha foliar rate of

ADM RE provi ded excellent control of |eafhoppers and aphids and was conparable to
the control given by the standard, MONI TOR
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Table 1. Number of potato |eafhopper adults (PLHA), nynphs (PLHN), and aphids
(APH) per 25 sweeps on potatoes, cv. Chieftan, 1994.

Application Rate Aug. 3** Aug. 12 Aug. 23 Sept. 1
I nsecticide method* (a.i./ha) PLHA APH DAME**  PLNA PLHN YLD
(t/ha)

Adm re FS I F 110 g 105.8abc 4. 3ab 2. 0ab 30. 8ab 7.8ab 29.5ab
Admire FS | F 220 ¢ 81.8bcd 1.3ab 1. 5bc 24.8b 3.3ab 33.1a
Adm re FS I F 33 g 114.0abc 2.5ab 2. 3ab 46.8ab 12.8ab 28.2ab
Admre G G 22 g 164.8a 4. 5ab 2.5a 63. 0a 24.0ab 27.2ab
Admire FS F 25 g 66. 5cd 0. 8ab 1. 5bc 12.5b 1.3b 30. 0ab
Admire FS F 50 ¢ 59. Ocd 0. 0b 1. 0c 17.0b 0. 3b 31.7a
Moni t or F 960 g 15. 75d 0. 8ab 1. 0c 18. 3b 3.3ab 31.6a
check 140. 8ab 6. O0a 2. 5a 65. Oa 32. 3a 24.5Db
* IF: in-furrow, G granular, F: foliar.

** Means in each colum followed by the sane letter are not significantly

different at P#0.05 (Tukey's Studentized Range Test).
i DAM damage i ndex. See METHODS for explanation

#069

| CAR NUMBER: 61002036

CROP: Tomato, field, cv. Heinz 9478

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: DETERM NI NG THE EFFI CACY OF BROADCAST APPLI CATI ONS OF FOSTHI AZATE FOR THE
CONTROL OF THE CPB ON TOVATO

MATERI ALS: FOSTHI AZATE 900EC ( Fost hi azat e)
VYDATE L (Oxanyl)

METHODS: Tomat oes were planted on May 30, 1994, in single, 2 row plots spaced
1.65 mapart in a co-operative trial with HJ. Heinz, Leam ngton, Ontario. Plots
were 8 mlong, and replicated four times in a random zed conpl ete bl ock desi gn.
The broadcast treatnents were sprayed onto the plots using an Oxford precision-
boom sprayer, applying 200 L/ha of spray m xture prior to transplanting.
Assessnents of foliar injury caused by the chem cal treatnments (June 9), insect
f eedi ng damage and CPB | arval counts (June 23) were taken. Results were anal yzed
usi ng the Duncan's Miltiple Range Test.

RESULTS: As presented in the table.

CONCLUSI ONS: The insectici de FOSTHI AZATE 900EC applied as a pre-pl ant

i ncor porated broadcast treatnent did not cause any injury to the tomato

transpl ants. However, control of the CPB was not achieved. Severe | eaf damage and
hi gh counts of CPB | arvae were recorded. VYDATE L was ineffective in this manner
of application under high beetle pressures.
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Tabl e 1.
Phyt otoxicity I nsect CPB
Rat i ngs Feedi ng Larvae/
Rat e (0-10)* Sites** Pl ot
Tr eat nent (product/ha) Application June 9 June 23 June 23
FOSTHI AZATE 900EC 3.75 L Br oadcast - ppi 10. Oa*** 26. 5a 29. 3a
FOSTHI AZATE 900EC 5.60 L Br oadcast - ppi 10. Oa 27.5a 30. 8a
FOSTHI AZATE 900EC 7.50 L Br oadcast - ppi 10. Oa 31. 3a 35. 8a
VYDATE L 3.00 L Br oadcast - ppi 10. Oa 19. 8a 34. 5a
Contr ol 10. Oa 18. 5a 30. 3a
* Phytotoxicity Ratings (0-10): 0, severe injury; 10, no injury, healthy
pl ant growt h.
** I nsect Feeding Sites - the average nunber of feeding sites or clusters per

plot. The lower the nunber, the nore effective the treatnent.
i Means foll owed by the sanme letter do not differ significantly (P = 0.05),
Duncan's Multiple Range Test).

#070

| CAR NUMBER: 61002036

CROP: Tomato, field, cv. Heinz 9478

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: FI ELD EVALUATI ON OF TRANSPLANT WATER TREATMENTS FOR THE CONTROL OF CPB I N
FI ELD TOVATOES

MATERI ALS: ORTHENE 75SP (Acephat e)
ADM RE 240FS (I m dacl opri d)

METHODS: Tomat oes were transplanted on May 30, 1994, in single, 2 row plots
spaced 1.65 mapart in a co-operative trial with H J. Heinz, Leam ngton, Ontario.
Plots were 8 mlong, and replicated four tinmes in a random zed conpl ete bl ock
design. Treatnments were applied either in the transplant water or to the tomato
seedlings in their 288 cell trays in the greenhouse prior to field setting. The

i nsecticides were sprayed on the tomatoes using an Oxford precision-boom sprayer
or in the transplant water. Assessnents were taken by recording foliar injury
caused by the chem cal treatnments on June 9 and 23, insect feeding damage on June
23, the nunber of dead CPB adults found beneath the tomato foliage on July 14,
and yields on Septenber 19. Results were anal yzed using Duncan's Miltiple Range
Test .

RESULTS: As presented in the table.

CONCLUSI ONS: There was noticeable chlorosis on | eaf edges observed early in the
season (June 9), 9 d after transplanting with the ORTHENE 75SP as a transpl ant
wat er treatnent. ORTHENE 75SP, when applied as a foliar spray onto the tomato
transplants in the greenhouse, did not cause any foliar damge. ADM RE 240FS did
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not cause any foliar damge at any tinme during the season. The only visua
observation, of phytotoxicity to the ADM RE 240FS transpl ant water treatnment was
a slight whitening at the tips of a few tomato | eaves. Foliar feeding was
significantly reduced with both of the insecticides tested regardl ess of the

met hod of application. By July 14, high nunbers of dead CPB adults were noticed
underneath the tomato foliage in plots treated with ADMRE as a transpl ant water
treatnent. The systemic effect of ADM RE 240FS applied to the roots at time of
transplanting, effectively controlled CPB adults feeding on the foliage 6 weeks
after transplanting. Yields of all plots were sinmlar

Tabl e 1.
No. of No. of Dead
Insect CPB Adults
Phyt otoxicity Feedi ng Underneath Yield

Rat e Rati ngs (0-10)* Sites** Plants (T/ ha)

Tr eat nent Product Applic.*** June 9 June 23 June 23 July 14 Sept. 19

ORTHENE 75SP 0. 085 g/ TWI 6. 0b****10. Oa 0. 3b 0. 0b 62. 4a
pl ant

ORTHENE 75SP 0. 170 g/ TWI 6. 0b 10. Oa 0. 0b 1.0b 64. 2a
pl ant

ADM RE 240FS 0. 085 i/ TWI 10. 0a 10. Oa 3.3b 59. 3a 64. 2a
pl ant

ADM RE 240FS 0. 170 mni/ TWI 10. Oa 10. Oa 3.5b 62. 0a 67. 2a
pl ant

ORTHENE 75SP 0.2 g/ PLUG TRT 10. Oa 10. Oa 0. 0b 0. 3b 61. 2a
tray

ADM RE 240FS 1.04 L/ PLUG TRT 10. Oa 10. Oa 2.8b 1.0b 63. 6a
tray

ORTHENE 75SP 0.2 g/ PLUG TRT 6. 0b 10. Oa 1.3b 0. 3b 63. 9a
tray

ORTHENE 75SP 0. 085 g/ TWI
pl ant

ADM RE 240FS 1.04 L/ PLUG TRT 10. Oa 10. Oa 2.8b 57. 3a 66. 9a
tray

ADM RE 240FS 0. 085 i/ TWI
pl ant

Contr ol 10. Oa 10. Oa 14. 5a 0. 0b 60. Oa

* Phytotoxicity Ratings (0-10): 0, severe foliage damage; 10, no foliar

damage.
** Number of Insect Feeding Sites - the average nunber of CPB feeding clusters

per plot. The [ ower the nunber, the nore effective the treatnent.

i Application: TW - Transplant Water Treatnment - 100 nL of water/transpl ant,
conti nuous fl ow PLUG TRT-1nsecticides applied onto the tomato transpl ants
in the greenhouse in plug plant trays.

**x* Means followed by the same letter do not differ significantly (P = 0.05)
Duncan's Multiple Range Test).
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#071

STUDY DATA BASE: 280-1252-9304

CROP: Tomato, cv. Mountain Pride

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

TOLMAN J H, HENNING K V and McFADDEN G A

Agriculture and Agri-Food Canada, Pest Managenent Research Centre
1391 Sandford Street, London, Ontario N5V 4T3

Tel: (519) 645-4452 Fax: (519) 645-5476

TI TLE: EVALUATI ON OF PLANTI NG WATER TREATMENTS FOR CONTROL OF COLORADO POTATO
BEETLE ATTACKI NG TOVATOES ON M NERAL SO L

MATERI ALS: ADM RE 240FS (| m dacl opri d)
ORTHENE 75SP ( Acephat e)

METHODS: Tomato seedlings were grown singly in plastic propagation-plug trays
each containing 8 rows of 14 plugs. On 7 June, 24 h prior to planting, treatnent
6 and 7 (Table 1.) were applied at 175 kPa in 8.0 nmL per plug using a single-
nozzl e (4003 flat fan) Oxford precision sprayer. Treated plants (15 - 17 cm hi gh)
were i mredi ately flushed with well water to rinse the insecticide fromthe
foliage and down into the planting nedi umof individual plugs. Al treatnments (10
pl ants per treatnment) were planted at the London Research Farmon 8 June in 2 row
mcroplots (2.25 mlong x 0.9 mwide) filled with insecticide residue-free

m neral soil. Al treatnents were replicated four times in a random zed conplete
bl ock design. Treatments 6,7, and 9 received only 150 niL starter fertilizer
(soluble 10-52-10 [N-P-K] at 2.5 g/L) in the planting hole. The desired rate of

i nsecticide was added to starter solution for treatnments 1-5, 8. Individua
seedl i ngs were established in planting holes as soon as possible after adding

pl anting water. Wthin 0.5 h after planting treatnents 6, 7 and 9, a total of
three | eaves were harvested from each plot of each treatnment (12 | eaves per
treatnent) and returned to the |aboratory for bioassay. A total of five

bi oassays, each containing two | eaves and five adult insecticide-susceptible

Col orado potato beetle (CPB) adults was established for each treatnent. Bi oassays
were held at 25°C, 55% RH, and 16:8 L: D photoperiod. Mrtality and | eaf danage
were recorded after 24, 48, and 72 h. Leaves were thereafter collected from al
treatnents at regular intervals for further bioassay (Table 1).

RESULTS: As presented in the table. For the sake of brevity, only percent
reduction in damge to | eaves by feeding adults is shown. Significant
phyt ot oxicity was observed foll owi ng pre-plant drench application of ADMRE to
tomat o seedlings. No phytotoxicity was noted foll ow ng any planting water
treat ment.

CONCLUSI ONS: Resi dues of imdacloprid in |eaves of tomato seedlings subjected to
drench application 24 h prior to planting provided virtually conplete control of
CPB feeding damage to | eaves harvested within 0.5 h of planting. The higher rate
of drench application of ADM RE reduced CPB feedi ng danage by at |east 50% for 27
d after planting. Reduced CPB feeding danage correlated with the rate of
application of ADMRE, ie. the higher the rate of application, the | onger the
duration of |eaf protection. Damage reduction >90% was recorded for at |least 5 d
at 1.0 ng a.i./plant and persisted for at least 84 d foll owi ng application of 20
mg a.i./plant. Although ORTHENE, the conmercial standard, was generally nore
rapi dly absorbed than ADM RE fromthe soil follow ng application in planting,
damage reduction fell below 60%within 5 d of planting. By day five all rates of
application of ADM RE were much nore toxic to feeding CPB than ORTHENE. Econom c
effecti veness of ORTHENE at the | abel rate of application would appear to be
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fewer than 5 d.

RESI DUES: On day 92 and day 106 sanples of ripe fruit were collected from
Treatnents 2 to 5 for nmeasurenment of imdacloprid residues. Soil sanples for
simlar analysis were collected fromdirectly beneath treated plants for
treatnents 2 to 5 on day 105 and again at random fromthe sane plots on day 131
after plots were turned over. Analyses are inconplete.

Table 1. Duration of foliage protection by pre-plant and planting water
application of insecticides to tomato seedlings.

No Treat ment Rat e Met hod % Damage Reduction on Indicated Day****

(my a.i./ Day Day Day Day Day Day Day

pl ant) 0 1 5 13 20 27 34

1 ADM RE 240FS 1.0 PW --*** 68.3 95.5 69.9 47.9 7.0 0.0
2 ADM RE 240FS 2.5 PW -- 62.2 94.7 90.5 84.7 56. 3 15.1
3 ADM RE 240FS 5.0 PW -- 77.1 98.1 99.4 78.4 67.4 25.3
4 ADM RE 240FS 10.0 PW -- 85.5 98.8 97.3 91.2 86. 8 63. 2
5 ADM RE 240FS 20.0 PW -- 99.3 99.0 99.8 97.6 93.8 96.1
6 ADM RE 240FS 2.5 DR** 98.6 94.0 99.4 71.7 55.4 28.9 3.7
7 ADM RE 240FS 5.0 DR 98.4 99. 6 99.5 91.2 60.0 54.0 21.1
8 ORTHENE 75SP  65.0 PW -- 99. 6 56. 3 13.3 6.3 0.0 6.0
9 CONTROL ---- PW 10.0 10.0 9.9 9.8 8.6 7.7 7.7
No Treat ment Rat e Met hod % Damage Reduction on Indicated Day

(nmy a.i./ Day Day Day Day Day Day Day

pl ant) 41 48 56 62 69 76 84

1 ADM RE 240FS 1.0 PW 12.2 47. 6 1.8 5.3 4.3 -- --
2 ADM RE 240FS 2.5 PW 18.2 0.0 10. 8 5.3 13.6 -- --
3 ADM RE 240FS 5.0 PW 43.9 63.7 60. 9 50. 8 38.4 68. 3 55.9
4 ADM RE 240FS 10.0 PW 66.1 63. 2 96. 6 75.5 57.7 85.4 86. 3
5 ADM RE 240FS 20.0 PW 92.6 97.8 96. 2 96. 8 95.7 95.5 93.8
6 ADM RE 240FS 2.5 DR 18.2 12.9 2.5 1.4 -- -- --
7 ADM RE 240FS 5.0 DR 20.6 11.0 17.5 0.0 -- -- --
8 ORTHENE 75SP  65.0 PW 20.8 0.0 0.0 15.1 -- -- --
9 CONTROL ---- PW 8.7 8.2 8.9 8.7 9.3 7.6 6.4
* Pl anti ng water treatnent.

** Drench application 24 h prior tp planting.

i Bi oassay not undertaken

**x* Relative to feeding danage in | eaves from CONTROL plots (Treatnent 9) rated
on a 0-10 scale where O represents no feedi ng damage, 5 represents 50% | oss
of leaf area, 10 represents 100% consunption of the |eaf.
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#072

| CAR-I D: 61002030

CROP: Soybean, cv. Brock

PEST: Seedcorn maggot, Delia platura (Meigen)

NAME AND AGENCY

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2CO

Tel: (519) 674-1624 Fax: (519) 674-1600

TI TLE: 1 NSECTI Cl DES FOR THE CONTROL OF SEEDCORN MAGGOT (SCM | N SOYBEANS

MATERI ALS: AGROX B-3 (Diazinon 11% + Li ndane 16.6% + Captan 33.5%
AGROX D-L PLUS = (DLP) (Diazinon 15% + Li ndane 25% + Captan 15%
ANCHOR (Carbathiin 66.7 g/L + Thiram 66.7 g/L)
FORCE 20SC (Tefl uthrin)
UBI - 2679 ST (Chl or pyri f os)
VI TAFLO 280 (Carbathiin 14.9% + Thiram 13. 2%

METHODS: The crop was planted on 12 May 1994, at Ridgetown, Ontario on a sandy-
| oam soil near a manure pit, in 8 mrows spaced 0.76 m apart at 100 seeds per

pl ot, using a John Deere Max-energe planter which was fitted with a cone seeder
Plots were single rows, arranged in a random zed conpl ete bl ock design with four
replicates. Liquid cattle manure was disced-in 4 weeks prior to planting. Plots
were planted when adults (SCM were nunmerous (nonitored by yellow sticky cards).
Seeds were treated in 500 g lots and rolled in plastic bags until thoroughly
covered. Slurries were made with 50 g dry material in 100 nmL water. On 30 May,
percent energence was cal cul ated by counting all the plants enmerged per plot at
the first | eaf stage and relating that to the total nunber of seeds planted. On
the next day, percent infestation was calculated as the proportion of seedlings
showi ng maggot injury relative to the nunmber of seedlings dug up in a 2 msection
of row. Non-energed seeds per seedlings were included in the eval uation.

RESULTS: As presented in the table.

CONCLUSI ONS: AGROX B-3 alone or with carbathiin, and AGROX D-L PLUS with
carbathiin (ANCHOR or VITAFLO provided the best control of seedcorn maggot.
These products remain the standards for seedcorn nmggot control, however the

| evel of control was 85% at best. Applying the AGROX B-3 or AGROX D-L PLUS, as a
slurry in a batch treatment prior to seeding, did not significantly change the
performance of the seed treatnents, or cause any there significant adverse
effects on energence.
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in soybeans with seed treatnments with

Tabl e 1.
i nsecticides at

Control

of seedcorn maggot
Ri dget own, Ontari o,

1994.

Pr oduct
Rat e/ kg seed

Appl i cation
Met hod

© (00] ~ ()] O WNEF

e e
N P O

13

VI TAFLO 280

ANCHOR

AGROX DLP

AGROX B- 3

VI TAFLO 280 +
AGROX DLP

VI TAFLO 280 +
AGROX B-3

VI TAFLO 280 +
AGROX DLP

VI TAFLO 280 +
AGROX B- 3

ANCHOR +
AGROX DLP

ANCHOR +
AGROX B-3

VI TAFLO 280 +
UBI - 2679

VI TAFLO 280 +
FORCE ST 20SC

VI TAFLO 280 +

FORCE ST 20SC 5.

CONTROL

% =

NENWNWONOWNNNWNNNWNON

batch ST
liquid dril
dry drill box
dry drill box
batch ST
dry drill
batch ST
dry drill
batch ST
slurry batch ST
batch ST

slurry batch ST
liquid drill box
dry drill box
liquid dril
dry drill box
batch ST
batch ST
batch ST
batch ST
batch ST
batch ST

box

box

box

box

05/ 30 05/ 30
% %

Enmer gence Infestation
67 de 19 ab
72 cd 16 abc
82 a-d 25 a
90 a 5 cd
82 abc 11 a-d
90 a 5 cd
81 a-d 4 cd
78 a-d 3d
81 a-d 6 bcd
87 ab 5 cd
43 f 19 ab
81 a-d 6 bcd
76 bcd 19 ab
56 ef 20 ab
10.0 39.8

Means foll owed by the sanme letter
(Duncan's Miultiple Range Test).

| evel

are not

significantly different at
Data were transformed by

ARCSI N( SQR(% ) before ANOVA and the nean separation test.

wer e untransfor med.
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SECTION F
| NSECTS OF CEREAL AND FORAGE CROPS /
| NSECTES DES CEREALES ET CULTURES FOURRAGERES

Section Editor / Réviseur du section : N D. Wstcott

#073 REPORT NUMBER / NUMERO DU RAPPORT

STUDY DATA BASE: 387-1231-8507

CROP: Alfalfa leafcutting bee, Megachile rotundata (Fab.)
PEST: Chal kbrood, Ascosphaera aggregata

NAME AND AGENCY

GCETTEL M S and DUKE G M

Agriculture and Agri-Food Canada, Lethbridge Research Centre

P O Box 3000, Lethbridge, Alberta T1J 4B1

Tel: (403) 327-4591 ext 424 Fax: (403) 382-3156 EMail: GOETTEL@ABRSLE. AGR CA

TI TLE: EFFI CACY OF FUM GATI ON W TH PARAFORMALDEHYDE FOR CONTROL OF CHALKBROCD | N
ALFALFA LEAFCUTTI NG BEES

MATERI ALS: PARAFORMALDEHYDE

METHODS: Leafcutting bees with a high incidence of chal kbrood were obtained from
Ut ah, United States. Bee cells were x-rayed to identify those containi ng
sporul ati ng cadavers. The fum gati on chanber consisted of a 4 L glass jar with a
single 10 mm hole drilled through the bottom for fum gant introduction and two 7
mm hol es drilled through the lid for purging with noist air. Materials to be

fum gated were placed into the chanmber and hum dified at 80% RH for 48 h

Par af or mal dehyde (Sigma, St. Louis, MO was then introduced via a glass tube by
heating the conpound in a 14 m. serumvial on a hot plate, directly below the
fum gation chamber until it conpletely vapourized. Each fum gation included the
follow ng; |oose spores on a depression slide, spores sealed within three nested
gl ass containers and a plastic bag (control), sporul ating bee cadavers (whol e,
broken and intact within bee cell), and intact cells containing healthy prepupae.
Fum gati ons were conducted according to | abel recommendations (i.e. 20 g

par af or mal dehyde per m cubed for 24 h). Concentrations and exposure tines were

al so increased up to 10 tines the recomrended concentration and 5 tines the
exposure time. After fumi gation, the materials were ventilated in a funme hood for
12-16 h. Whol e intact cadavers, renoved fromtheir cells, and broken cadavers
were placed into glass test tubes and crushed with a glass rod. Germ nation and
viability of spores were determ ned using nethods previously devel oped. Briefly,
spores were placed into a glass tube containing Sabouraud dextrose broth with 2%
yeast extract. The tube was purged with carbon dioxide froma pressurized gas
cylinder, sealed and incubated at 30°C for 24 h. CGermination rates were

determ ned by counting numbers of germ nated and nongerm nated spores until a
total of at |east 500 spores were counted.

RESULTS: Fumi gation of bee cells with paraforml dehyde conpletely killed | oose
spores of A. aggregata at all treatnents tested. However, funigation at the
presently recommended rate did not decontanm nate broken cadavers, intact cadavers
or intact cadavers within bee cells (Table 1). Conplete decontam nati on of broken
and i ntact cadavers could be achieved at tw ce the recomended concentration and
5 tines the recomrended exposure period. Conplete decontam nation of cadavers
within conpleted cells could be achieved at 10 tinmes the recommended
concentration after a 5 d exposure. However, at this rate, the viability of the
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bees was al so affected (data not presented).

CONCLUSI ONS: Fumi gation of bee cells at the presently registered rate can be used
to decontanm nate A. aggregata fromthe surface of bee cells. However, fum gation
at the presently recomended rate will not kill spores within broken cadavers,

i ntact cadavers or in cadavers within bee cells. Therefore, decontam nation of
cells should be undertaken only after cell tunbling has been conpl eted. Tunbling
after decontam nation would only serve to coat the cells with viable spores
contained within the cadavers. Furthernore, care should be exercised in the
mani pul ati on of cells post-fum gation to mnimze subsequent recontam nation of
cell surfaces.

Table 1. Effect of paraformal dehyde funigation on the viability of
Ascosphaera aggregata ascospores.

Exposure Conc* % spore germ nation post-treatnent**
(daysS) e e e e e e e e e e oo aoa- -
Contr ol Broken cadaver Intact cadaver I ntact cel

1 1X 60 11- 49 7-50 3-42
1 1X 69 8-61 4-71 55- 80
2 1X 92 0 0 1-52
2 1X 89 7-23 4-55 8-92
2 1X 67 0 0 31-84
5 1X 52 6-19 51-75 33-68
5 1X 77 35-44 33-54 41-83
5 2X 65 0 0 75
5 2X 72 0 0 7-84
5 3X 56 0 0 1-6
5 3X 76 0 0 1-69
5 4X 79 0 0 18- 48
5 4X 62 0 0 2-34
5 5X 71 0 0 0
5 5X 64 0 0 3-67
5 8X 68 0 0 1-67
5 8X 63 0 0 0
5 10X 68 0 0 0
5 10X 68 0 0 0

* Ti mes reconmmended concentration of 20 g/ m cubed.

** Five to 10 cadavers per treatnment. Range of germi nation of spores per

cadaver.
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#074
| CAR: 86000965
CROP: Corn, field cv. CO OP 220

PEST: Northern corn rootworm Diabrotica barberi Smth & Law ence
Western corn rootworm Diabrotica virgifera virgifera LeConte

NAVE AND AGENCY

HLL J and SMTH D B

Zeneca Agro

P O Box 9910

Stoney Creek, Ontario L8G 371

Tel : (905) 643-4123 Fax: (905) 643-4099

TI TLE: EVALUATI ON OF FORCE 1.5G CLAY VERSUS FORCE 3. 0G FORMULATI ONS FOR CONTROL
OF CORN ROOTWORM I N FI ELD CORN

MATERI ALS: FORCE 1.5G (Tefluthrin granular 1.5%
FORCE 3.0G (Tefluthrin granular 3%

METHODS: Location: Harrington, Ontario. Field corn was planted on May 31, 1994
using a John Deere Max-Enmerge two row planter. The field had been planted with
corn in 1993 and had hi gh nunmbers of corn rootworm beetles recorded late in the
season. Granul ar insecticides were applied at planting in a 15 cm band di spensed
in front of the packer wheel covering the row or in-furrow. Each plot consisted
of 2 rows x 15 mlong. Each treatnment was replicated four times in a random zed
conmpl ete bl ock design. Plots were assessed for crop emergence, stand, rootworm
f eedi ng damage, root weights and | odgi ng. The roots were washed and rated using
the lowa State University 1-6 rating scale where 1 = no damge and 6 = severe
damage. Data was anal yzed using an analysis of variance and Duncan's Miltiple
Range Test at the 0.05 | evel of significance.

RESULTS: As presented in the table.

CONCLUSI ONS: Seedl i ng energence and stand counts were not significantly affected
by any of the insecticide treatnents. Root ratings did not indicate any
significant anpunt of rootwormfeeding in the untreated plots. No significant
differences in root ratings were observed except with FORCE 1.5G i n-furrow which
had a significantly higher root rating than the untreated. Root weights were not
significantly affected by any treatnent. Lodgi ng was significantly reduced by al
FORCE treatnments. FORCE 3.0G performed equal to FORCE 1.5G both in-furrow and
banded.
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TREATVENT RATE EMERGENCE STAND CO ROOT ROOT LODG NG
(g a.i./100 m RATING (1-6) WEIGHT (NO./PLOT)
23/06/94  03/08/94 14/ 08/ 94 14/ 08/ 94 03/ 08/ 94

UNTREATED 69.8 a 68.5 a 2.38 b 63.57 a 15. Oa
FORCE 1.5G B 1.13 66.3 a 69.5 a 2.94 ab 52.02 a 0.5 Db
FORCE 1.5G IF 1.13 78.0 a 75.8 a 3.54 a 49. 45 a 2.0 Db
FORCE 3.0G B 1.13 64.3 a 73.0 a 2.46 b 56.97 a 2.3 Db
FORCE 3.0G IF 1.13 76.5 a 78.3 a 2.54 ab 58.68 a 2.8 Db
LSD (. 05) = 25. 4 29.6 0.98 23. 54 5.8

Standard Dev. = 16. 49 19. 19 0. 63 15. 28 3.75
cv = 23. 25 26. 29 22.87 27. 21 83. 32

Means foll owed by sane letter do not significantly differ (P = 0.05, Duncan's
Mul ti pl e Range Test).

#075
| CAR-1 D: 61002030
CROP: Corn, field, cv. C0220

PEST: Western corn rootworm (75%, Diabrotica virgifera virgifera LeConte
Northern corn rootworm (25% , Diabrotica barberi Smth & Law ence

NAME AND AGENCY

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1624 Fax: (519) 674-1600

TI TLE: CANDI DATE | NSECTI Cl DES FOR THE CONTROL OF CORN ROOTWORMS, 1994

MATERI ALS: COUNTER 15G ( Ter buf o0s)
DYFONATE |1 20G ( Fonof os)
FORCE 1.5G and 3.0G (Tefl uthrin)
LORSBAN 15G ( Chl or pyri f os)
THI MET 15G ( Phor at e)

METHODS: The crop was planted on 11 May, 1994, at Ri dgetown, Ontario, using a
John Deere Max-energe planter at 64,000 seeds per ha with a 0.76 m row spacing.
Plots were single rows 10 mlong placed in a randon zed conpl ete bl ock design
with four replicates. The plots were fertilized and mai ntai ned using commercially
acceptable practices. The granular materials were applied using plot-scale Noble
applicators. T-band applications were placed in a 15 cm band over the open seed
furrow In-furrow applications were placed directly into the open seed furrow.
Root wor m damage assessnents were made on 25 July. For each plot, the number of

| odged plants per plot were counted. Six roots per plot were dug, washed and
scored for root injury using the lowa 1-6 root injury scale (1 = no feeding
scars; 6 = 3 or nore root nodes severely damaged). Data for percent |odging, and
root injury were transfornmed to the arcsine and square root, respectively, before
anal ysis of variance and then detransforned before reporting.

RESULTS: As presented in the table.

CONCLUSI ONS: Rootworm feeding pressure was low in the test plots. FORCE 1.5G or
3.0G at 37.5 or 75 g product/100 mrow in T-band applications provided the best
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control of corn rootworns.

Table 1. Corn rootworminsecticide efficacy tests at Ri dgetown (RCAT), Ontari o,
1994.

Per cent Root i njury

Lodgi ng lowa 1-6
Tr eat nent Rat e* Met hod 25 July 25 July
FORCE 1.5G 75 T- BAND 4.5 a** 1.1 b
FORCE 1.5G 75 | N- FURROW 5.9 a 1.6 ab
FORCE 3. 0G 37.5 T- BAND 2.3 a 1.1 b
FORCE 3. 0G 37.5 | N- FURROW 5.0 a 2.0 a
COUNTER 15G 75 T- BAND 3.7 a 1.5 ab
COUNTER 15G 75 | N- FURROW 6.9 a 1.9 ab
DYFONATE |1 20G 55 T- BAND 2.4 a 1.5 ab
LORSBAN 15G 75 T- BAND 5.7 a 1.5 ab
THI MET 15G 75 T- BAND 5.3 a 1.4 ab
CONTROL 5.9 a 2.0 a
CvV (N = 93.6 29.9
* Rates are in g product/100 m row.
** Means foll owed by the sanme letter are not significantly different

(P = <0.05, Duncan's Miltiple Range Test).
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SECTION G
MEDI CAL AND VETERI NARY / MEDI CAL ET VETERI NAI RE

Section Editor / Réviseur de section : D. Colwel

#076 REPORT NUMBER / NUMERO DU RAPPORT
HOST: Beef cattle, nm xed breed

PEST: Horn fly, Haematobia irritans (L.)
Face fly, Misca autumalis L

NAME AND AGENCY

PH LI P H G and CARTER G

Crop Protection Branch

British Colunbia Mnistry of Agriculture, Fisheries and Food
200 - 1690 Powi ck Road, Kelowna, British Col unbia V1X 7G5
Tel: (604) 861-7211 Fax: (604) 861-7490

TI TLE: PERFORMANCE OF THE PRAI RI E PHOENI X CATTLE CARE STATI ON FOR APPLI CATI ON OF
MALATHI ON TO RANGE CATTLE FOR PROTECTI ON AGAI NST HORN AND FACE FLI ES

MATERI ALS: PRAI RI E PHOENI X CATTLE CARE STATI ON, (equipped with m neral feeder)
VET TEK MALATHI ON BACKRUBBER CONCENTRATE, (50% Mal at hi on)
CLEAN CROP SUPERIOR 70 G I, (Horticultural dormant oil)

METHODS: The sel f-treatnment PRAIRIE PHOENI X CATTLE CARE STATI ON was assenbl ed and
pl aced with a herd of 74 cross-bred beef cows with calves 16 km east of Vernon
British Colunbia. The station was kept with the herd which was rotated between
six partially-treed irrigated pastures during the study period June 30 to
Septenmber 27, 1994. A herd of 45 cross-bred beef cows with calves in a 101 ha
non-irrigated forested pasture across the road fromthe treated herd was used as
an untreated control herd. M neral supplenment was provided ad libitumfromthe

m neral feeder suspended fromthe frame of the cattle station. A 2% mal at hi on

sol ution was prepared using the SUPERIOR 70 OL as the carrier. The solution was
poured into the reservoir except for 3 L which was poured onto the nmanila rope

wi cks prior to exposing the cattle. The rel ease val ves were adjusted as necessary
to ensure the ropes remained saturated with solution but solution was not wasted
out the bottom of the wi cks. Horn and face fly counts were taken using binoculars
every 1 to 2 weeks by recording the number of horn flies on one side and face
flies on each face of 15 randomy selected cows in each herd.

RESULTS: Horn fly and face fly counts are presented in Table 1. A significant
reduction in horn fly nunbers in the treated herd did not occur until 2 weeks
(July 15) after introduction of the cattle station. This probably reflects a
period of fam liarization by the cattle which had never been exposed to a self-
treat nent backrubber. From July 15 to the end of the trial, horn fly abundance in
the treated herd was reduced on average 78% (range 63-92% from that of the
untreated herd. A reduction in face fly nunbers on the treated cattle was not
detected until 3 weeks after introduction. FromJuly 22 to the end of the trial
period, face fly abundance was reduced on average 48% (range 27-80% fromthat of
the untreated herd. The herd and station was nmoved at |east six tinmes during the
trial period and the mineral feeder was sonmetines enpty for 1-2 d. The val ves
were cl osed when the station was noved in md August to a pasture 2 km away which
was adj acent to a heavily infested untreated cattle herd. One valve was |eft

cl osed accidentally until Septenmber 2. This resulted in a doubling of the average
number of horn flies in the treated herd (August 29 and Septenber 2). After the
val ve was opened on Septenber 2, horn fly nunbers decreased 65% over the next 10
d. Also, the placenent of the treated herd adjacent to the untreated beef herd
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woul d have resulted in sone horn and face flies transferring to the treated herd
and thus raising the average nunber of flies per animal. The station performnmed
very well. The m neral feeder detached once at the beginning of the trial. The
wheel s were easy to install and the station was easily noved between pastures.
Once sited, shallow holes were dug in which to park the wheels so the station
rested on the ground. This negated the need to renove the wheels and saved tine
when the station had to be noved. A total of 8.8 L of the 2% mal at hi on sol ution
was di spensed over the trial period (1.3 nL/animal/d: 0.026 g a.i./ animal/d).

CONCLUSI ONS: Under the conditions of this field trial, the PRAIRI E PHOENI X CATTLE
CARE STATION provided reliable and effective protection of range cattle from horn
flies when charged with a 2% mal at hi on sol uti on. Suppression of face flies was

al so achieved. For the station to be nost effective, mineral or salt should be
provided with the station if it is not placed where cattle water. The val ves
shoul d be checked regularly to ensure the mal athion solution is being rel eased at
the proper rate.

Table 1. Average nunber of horn flies/one side and face flies/face per aninm
(+/- SD) in the treated (T) and untreated (UT) herds, June 30-Septenber 27, 1994.

Horn Flies Face Flies

Per cent Per cent
Sanmpl e Date T ur Reducti on T ur Reducti on
June 30* 24.3(14.6) 27.7(11.8) - 2.0(1.3) 5.8(2.7) -
July 8 14. 6(10. 8) 16.4(11.7) 11 10. 0( 6. 6) 11.5(5. 6) 0
July 15 9.1(7.2) 10. 3(5.5) 12 13.2(5.1) 8.1(4.0) 0
July 22 13.9((7.2) 43.7(26. 8) 68 6.2(1.9) 9.6((5.1) 35
July 29 17.0(7.3) 72.7(32.5) 77 8.1(4.6) 11. 2(6.0) 27
Aug. 9 19. 3(8.0) 133. 3(58.0) 86 5.8(3.6) 16.4(11.0) 66
Aug. 16 16. 3(10.6) 200.0(50.0) 92 12.1(8.1) 16. 2(5. 8) 25
Aug. 29** 32.5(32.7) 140.0(50.7) 77 4.1(1.7) 9.5(4.3) 57
Sept. 2** 44.0(39.5) 120.0(52.8) 63 5.7(3.5) 9. 8(3.5) 43
Sept. 12 15. 6(8. 8) 51.7(26. 3) 70 1.8(1.5) 8.9(3.3) 80
Sept. 19 5.1(4.1) 35.0(15. 2) 85 1.5(1.1) 6.9(3.1) 80
Sept. 27 3.2(2.4) 20.1(9.7) 84 1.4(1.5) 4.1(2.3) 68
* Pre-treatnent count.
** One valve left closed accidentally.
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#077

| CAR: 86100101

HOST: Beef cattle (m xed cross breeds)
PEST: Horn fly, Haematobia irritans (L.)

NAME AND AGENCY

SURGEONER G A, LINDSAY L R and HEAL J D

Departnment of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120 ext. 3966 Fax: (519) 837-0442

PARKS V J

Ci ba- Gei gy Canada Ltd, 6860 Century Avenue

M ssi ssauga, Ontario L5N 2Wb

Tel: (905) 821-4420 Fax: (905) 567-0221

COLVELL D D

Agriculture and Agri-Food Canada, Lethbridge Research Centre
P O Box 3000, Main, Lethbridge, Alberta T1J 4B1

Tel: (403) 327-4561

TI TLE: EVALUATI ON OF HORN FLY RESI STANCE TO FENVALERATE- | MPREGNATED EAR TAGS NEAR
GLENCOE, ONTARI O

MATERI ALS: G ass tubes (27 mL) treated with
Fenval erate (0.000305-0.512 :g/cn¥)

METHODS: Horn flies were collected with a sweep net over cattle near G encoe
Ontario, where >150 horn flies were observed on aninmals tagged with fenval erate-

i npregnat ed ear tags. Collections took place on 2 and 9 Septenber, 1994. Captured
horn flies were transferred to a 20 x 20 x 20 cm sl eeve cage, provided with

wat er, and transported to the | aboratory within 3 h of capture. Two assays were
perfornmed on horn flies to evaluate fenval erate resi stance, each assay conpri sing
two different concentration ranges. In the first assay concentrations ranged from
0. 000305 to 0.001953 :g/cn?). Susceptible horn flies were exposed to the sane
batch of glass tubes at Agriculture and Agri-Food Canada, Lethbridge, Alberta. In
the second assay concentrations ranged from 0.0156 to 0.512 :g/cn?. Susceptible
horn flies provided by Agriculture and Agri-Food Canada, Lethbridge, Alberta were
exposed to the same batch of glass tubes as the G encoe flies. Methodol ogy for
bot h assays was identical. Twenty flies were placed in each glass tube and
nortality was assessed after 30 s and 2 h. Flies which were not noving or were
lying on their backs were considered dead. Concentrations were replicated tw ce
(two tubes per concentration) while two untreated tubes served as control

Eval uations were carried out at 22°C

RESULTS: Horn flies collected near G encoe, Ontario exhibited substanti al
resistance to fenvalerate. In the first assay (range of concentrations 0.000305
to 0.001953 :g/cn?) there was no nortality of horn flies in glass tubes treated
with fenvalerate. In the second assay (range of concentrations 0.0156 to 0.512
:g/cn?) differential nortality was observed. The results of the second assay are
summari zed in the table.

CONCLUSI ONS: The LD 50 of resistant horn flies collected near G encoe, Ontario
was approximately 0.04 :g/cn? versus 0.00015 :g/cn? for susceptible flies assayed
at Agriculture and Agri-Food Canada, Lethbridge, Al berta. The resistance ratio of
horn flies (LD 50 of test strain:LD 50 susceptible strain) collected near

G encoe, Ontario was 267. The LD 50 and resistance ratio of these flies was
conparable to levels of resistance in horn fly popul ati ons observed in western
Canada.

Pest Managenment Research Report - Insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et nml adi es des pl antes



Table 1. Per cent nortality of horn flies, collected near d encoe, Ontario
exposed to different concentrations of fenvalerate for 2 h.*

Per cent nortality after 2 h

Concentration

of fenvalerate G encoe flies Susceptible flies
(:g/cnv)

0 0 0

0.512 100 100

0. 256 100 100

0.128 100 100

0. 064 71.8 100

0. 032 41.6 100

0. 0156 18.2 100

* Based on 20 horn flies per glass tube, two replications per concentration
#078

| CAR: 86100101
HOST: Beef cattle (m xed cross breeds)

PEST: Horn fly, Haematobia irritans (L.)
Face fly, Miusca autummalis (DeGeer)

NAME AND AGENCY

SURGEONER G A, LEA MJ, HEAL J D, and LINDSAY L R
Departnment of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120 ext. 3966 Fax: (519) 837-0442

TI TLE: CONTROL OF HORN FLI ES AND FACE FLIES ON CATTLE USI NG TWO EAR TAGS
CONTAI NI NG 20% DI AZI NON

MATERI ALS: OPTI M ZER PVC ear tags containing 20% di azi non. Y-Tex Corporation, P O
Box 1450, 1825 Big Horn Avenue, Cody, Wom ng 82414- 1450

METHODS: Two separate herds of beef cattle of m xed breeds (ca. 25 animls per
herd) within 2 km of each other were used in this trial. Both herds were | ocated
within 3 kmof Elora, Ontario. During the first week of June, 1994 one herd was
tagged with two tags per animal, one tag per ear. A second herd was non-treated
and served as a control. At approximately weekly intervals nunmbers of horn flies
per one side and face flies per face were counted on 10 randomy sel ected ani mals
in each herd. Fly counts on each herd were performed on the sane day between 1300
h and 1630 h. Wnd speed, tenperature and cloud conditions were recorded prior to
each counting period. Animals were exam ned at each visit for tag loss or il
effects due to tags. Fly counts were not performed on animls that had | ost one
or both tags. Differences in weekly means were anal yzed using a Student's t-test.
Seasonal per cent control was cal cul ated from seasonal nmeans of fly nunbers.

RESULTS: As presented in the table.
CONCLUSI ONS: Ear tags containing 20% di azi non provided 99.6% control of horn

flies and 49.3% control of face flies over the entire season. Control of horn
flies was significant 12 out of 13 weeks of the trial. Control of face flies was
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significant 8 out of 13 weeks of the trial. Tag |l oss was first noted on 4 July.

In total, eight animals | ost one tag and one animal | ost both tags. The observed
degree of tag | oss was expected for the treated herd which was pastured on | and
whi ch included rough terrain, trees and shrubs. There were no ill effects noted
in tagged ani mal s.

Table 1. Mean nunber of horn flies per one side and face flies per face (n= 10
animals, +/- one standard deviation) on cattle wearing two ear tags contai ni ng
20% di azi non, Elora, Ontario, 1994.

Horn flies (+\-) Face flies (+\-)
Sanmpl i ng date Non-treat ed 20% di azi non Non-treat ed 20% di azi non
June 9 2.1 +- 3.0 0.0 +/- 0.0* 4.9 +/- 1.3 1.9 +/- 1.3*
14 3.2 +/- 3.3 1.2 +/- 1.7 3.1 +- 1.2 4.2 +- 2.9
20 8.6 +/- 4.9 0.1 +/- 0.3* 20.1 +/- 9.9 6.4 +/- 4. 9%
28 12.6 +/- 7.5 0.0 +/- 0.0* 8.1 +/- 5.5 2.9 +/- 1. 4%
July 4 19.7 +/- 7.2 0.1 +/- 0.3* 13.7 +/- 7.7 1.2 +/- 0.8*
11 15.9 +/- 9.7 0.0 +/- 0.0* 12.8 +/- 7.5 12.0 +/- 6.3
18 24.8 +/- 12.5 0.0 +/- 0.0* 18.6 +/- 11.7 6.1 +/- 3.2*
25 43.0 +/- 27.3 0.0 +/- 0.0* 24.0 +/- 13.3 5.8 +/- 3.6*
August 2 24.7 +/- 12.3 0.0 +/- 0.0* 25.0 +/- 8.8 10.1 +/ - 4.9*
8 28.6 +/- 17.4 0.0 +/- 0.0* 25.2 +/- 10.8 6.5 +/- 4.5*%
15 38.3 +/- 17.1 0.0 +/- 0.0* 16.6 +/- 9.4 10.0 +/ - 4.2
22 52.0 +/- 24.6 0.0 +/- 0.0* 14.2 +/- 5.4 22.2 +/- 11.8
29 39.8 +/- 21.2 0.0 +/- 0.0* 3.4 +/- 3.1 6.4 +/- 4.1
Seasonal Mean 24.1 +/- 20.9 0.1 +/- 0.6* 14.6 +/- 11.0 7.4 +/- 7.1%
Seasonal % control 99. 6% 49. 3%
* Number of flies on treated animals significantly |ower than on non-treated
ani mals (p<0.05; t-test).
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SECTI ON

BASI C STUDI ES / ETUDES DE BASE

Section Editor / Réviseur de section : S.A Hilton
#079 REPORT NUMBER / NUMERO DU RAPPORT
STUDY DATA BASE: 280- 1452- 9405
CROP: Horticultural crops
PEST: Weeds in horticultural crops
NAMVE AND AGENCY
TUCM
Agriculture and Agri-Food Canada, Pest Managenent Research Centre

London Ontari o N5V
Fax: (519) 645-5476

1391 Sandford Street,
Tel : (519) 645-4452

4T3

TI TLE: EFFECTS OF HERBI Cl DES ON ENZYMATI C ACTI VI TIES | N LOAMY SAND

MATERI ALS: Technical (>99% purity):
ALLI DOCHLOR
BENTAZON
CHL ORBROMURON
DI CLOFOP
DI URON
EPTC
| OXYNI L (89.5%
MONOLI NURON
NI TROFEN (85%
PROPAZI NE

METHODS: The soi

cm The bul k sanpl e was passed through a
physi cal characteristics. The soil had 3.
pH val ue of 7.6. Herbicides were applied
using a carrier sand. Untreated controls
enzynes were determined at 1 and 3 d for
dehydrogenase. Triplicate sanples of 2 g
allowed to stand with 0.6 nL toluene for
acet one- phosphate buffer at pH 5.5 and 5
the sanples were placed in an incubator

the Prussian blue method. Soi
the soil at

at
were included. Anylase activities were determ ned for
dehydr ogenase activity was neasured by incubating
28°C with 2,3,5-triphenyltetrazoliumchloride for

was a | oany sand, which was collected randomy to a depth of 15

2 mm si eve and anal yzed for chem cal and
2% organic matter, 0.29% Kj el dahl -N and
to the soil at 10 g a.i./g of soi

were included. Activities of soi

anyl ase and 7 and 21 d for

soil for each herbicide treatnent were
15 min before incubating with 4 m_

mL sol ution of 2% starch. After shaking,
28°C. Controls without added substrate
the reduci ng sugar using

the formati on of

formazan (2,3,5-triphenyltetrazoliumformazan).

RESULTS: Al |
recovered to equal to that of contro
stinmul atory effects on dehydrogenase.
and nitrofen for 7 d respectively.

Al'l

CONCLUSI ONS: None of the herbicides inhibited activities of soi

d. Except for allidochlor, dehydrogenase

Pest Managenent Research Report -
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treatnents inhibited anyl ase activities for
after

1 day. Amylase activity
had
7 and 21 d

3 d. Diclofop and ioxyni
i dochl or was inhibitory for

anyl ase after 3

was not affected.
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Tr eat nent Anyl ase Dehydr ogenase
g glucose/ g soil nmg Formazan/ g soil

1 3 7 21
Contr ol 36 32 25 56
Al l i dochl or 25* 26 21~ 42*
Bent azon 19* 29 25 53
Chl or br omuron 23* 29 27 57
Di cl of op 26* 31 28* 56
Di uron 26* 27 26 58
EPTC 27* 29 26 54
I oxyni | 28* 32 29* 56
Monol i nur on 29* 31 27 56
Ni t rof en 30~ 27 23* 50
Pr opazi ne 25* 30 25 55
* Significantly different (P = <0.05) from control

#080

STUDY DATA BASE: 280-1452-9405
CROP: Horticultural crops

PEST: Weeds of horticultural crops

NAMVE AND AGENCY

TUCM

Agriculture and Agri-Food Canada, Pest Managenent Research Centre
1391 Sandford Street, London Ontario N5V 4T3

Tel: (519) 645-4452 Fax: (519) 645-5476

TI TLE: EFFECTS OF HERBI CI DES ON SO L NI TRI FI CATI ON AND DENI TRI FI CATI ON

MATERI ALS: Technical (>95% purity):
2,4-D
DI CAMBA
GLYPHGOSATE
PARAQUAT
Pl CLORAM
SI MAZI NE

METHODS: Her bici des were applied to the soil at a rate of 10 g a.i./g of soil
Sanmpl es were incubated at 28°C and 60% noi st ure-hol ding capacity. Soi
nitrification was determ ned by phenol disulfonic acid method for nitrate at 410
nmin a spectrophotoneter. Nitrite was determ ned by the diazotization method
with sulfanilic acid, '-naphthylam ne hydrochloride and sodium acetate buffer at
525 nm Portions (20 g) of soil sanples were weighed into 100 nL serum bottles
cont ai ni ng KNO; equi pped with gas tight butyl-rubber serum stoppers and seal ed
with an alum num seal. The activity of the soil to denitrify nitrate and nitrite
was studied by determ ning the amounts of N,O- N evolved. Denitrification activity
is reflected by gaseous nitrogen loss fromNGO,-N in soil. The activity of soi
denitrification was determ ned by neasuring formation of N,O using a gas-
chromat ogr aph equi pped with dual thermal conductivity detectors and Porapak Q
colums. Untreated controls were included with all tests. Al results are
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expressed on an oven-dry basis and are nmeans of triplicate determ nations.

RESULTS: Mbst treatments inhibited nitrification after 2 weeks. However, the
i nhibitory effect disappeared after 3 weeks. No inhibitory effect was observed on
denitrification.

CONCLUSI ONS: None of the herbicide treatnments inhibited activities of soi
nitrification after 3 weeks or soil denitrification. Mcrobial denitrification
the reduction of NO; and NGO, into nitrous oxide (N,O or nitrogen gas (N,) which
is lost fromsoil into the atnmosphere, represents a net |oss of nitrogen to

m croorgani sns and plants. The process is influenced by soil aeration, noisture,
organic matter, acidity and tenperature. Denitrification is known to take place
under anaerobic conditions. The N,O evolution fromthe soil anaerobic assay
systemindi cated that the herbicides used in the experinent are non-toxic to
denitrifying m croorgani sns.

Nitrification Denitrification
Tr eat nent 2g(NO, + NOJ-)N g NONGg

2 3 1 2
Contr ol 131 132 55 71
2,4-D 50* 118 67 98*
Di canba 78* 103 65 84
d yphosat e 80* 121 49 71
Par agquat 122 128 64 70
Pi cl oram 49* 111 66 89
Si mazi ne 45* 115 49 68
* Significantly different fromcontrol at 5%l evel.

#081

STUDY DATA BASE: 280-1452-9405
CROP: Horticultural crops

PEST: Weeds of horticultural crops

NAMVE AND AGENCY

TUCM

Agriculture and Agri-Food Canada, Pest Managenent Research Centre
1391 Sandford Street, London Ontario N5V 4T3

Tel: (519) 645-4452 Fax: (519) 645-5476

TI TLE: EFFECTS OF HERBI Cl DES ON SULFUR OXI DATI ON AND NI TRI FI CATI ON | N SANDY SO L

MATERI ALS: Technical (>99% purity):
ALLI DOCHLOR
BENTAZON
CHL ORBROMURON
DI CLOFOP
DI URON
EPTC
| OXYNI L (89.5%
MONOLI NURON
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NI TROFEN ( 85%)
PROPAZI NE

METHODS: Her bici des were applied to the soil at a rate of 10 g a.i./g of soil
Sampl es were incubated at 28°C and 60% npoi sture-hol ding capacity. The |evel of
sul fur oxidation was determ ned turbidinetrically in the soil extracts at 429 nm
for sulfate. Soil nitrification was determ ned by phenol disulfonic acid method
for nitrate at 410 nmin a spectrophotoneter. Nitrite was determ ned by the

di azoti zation method with sul phanilic acid, '"-naphtylam ne hydrochl oride and
sodi um acetate buffer read at 525 nm Untreated controls were included with al
tests. Al results are expressed in ternms of oven-dried soil, and results are
means of triplicate determ nations. Analysis of variance was enpl oyed for
statistical analyses of results.

RESULTS: Stinulatory effect was observed with treatnent of ioxynil after 8 weeks
and no effects were shown with all treatnents on sul fur oxidation. Stinulatory
effects were observed with nost treatnents after 1 week on nitrification while
with exception of allidochlor and diuron, no inhibitory effects were observed in
soil nitrification tests.

CONCLUSI ONS: None of the herbicide treatnents inhibited soil sul fur oxidation or
nitrification after incubation which is inportant to soil fertility.

S- oxi dati on Nitrification
Tr eat nent Rat e g (S0,~-S)/g 2g(NO, + NOJ)-Ng
(29/9) e
I ncubation period (wk)
4 8 1 2
Cont r ol 0 58 51 12 80
Al'l i dochl or 10 47 80 89~ 95*
Bent azon 10 58 39 140* 84
Chl obromuron 10 54 65 77* 71
Di chl of op 10 52 61 61* 68
Di ur on 10 75 74 66* 91~
EPTC 10 51 83 58* 80
I oxyni | 10 55 88~ 106* 75
Monol i nur on 10 45 78 9 82
Ni t r of en 10 37 87 12 74
Pr opazi ne 10 82 60 10 72
* Significantly different fromcontrol at 5% evel.
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#082

STUDY DATA BASE: 280-1452-9405
CROP: Horticultural crops

PEST: Weeds of horticultural crops

NAMVE AND AGENCY

TUCM

Agriculture and Agri-Food Canada, Pest Managenent Research Centre
1391 Sandford Street, London Ontario N5V 4T3

Tel: (519) 645-4452 Fax: (519) 645-5476

TI TLE: EFFECTS OF TEN HERBI Cl DES ON M CROBI AL POPULATI ONS | N LOAMY SAND

MATERI ALS: Technical (>99% purity):
ALLI DOCHLOR
BENTAZON
CHL ORBROMURON
DI CLOFOP
DI URON
EPTC
| OXYNI L (89.5%
MONOLI NURON
NI TROFEN (85%
PROPAZI NE

METHODS: Ten m crogranms active ingredient of herbicide were dissolved in 1 nL
petrol eum et her: acetone (1:1) m xture and incorporated with carrier sand. After
the solvent had evaporated, the sand-herbicide m xture was incorporated with

| oany sand by tumbling for 30 mn. Changes in the soil mcroflora nunbers were
determ ned by soil dilution plate technique using sodium al bum nate agar for
bacteria and acti nomycetes and rose-bengal streptonycin agar for fungi. Soi

noi sture was mai nt ai ned at 60% noi sture-hol di ng capacity. Sanples were incubated
at 28°C for periods of 1 and 2 weeks after treatnment. Analysis of variance was
used in statistical analysis of results. Al data are expressed on an oven-dry
basis and are averages of triplicate determ nations.

RESULTS: Pl ate counts indicated that bacterial nunbers were reduced wth npst
treatnents after 1 week incubation while nitrofen stinulated bacterial number
after 2 weeks. Simlar effect was observed on fungal populations with nitrofen
treat nent.

CONCLUSI ONS: M crobi al popul ati ons were equal to or greater than the contro
after 2 weeks. Results indicated that no inhibitory effects of the herbicides on
popul ati ons of m croorgani sms occurred.
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Tr eat nent Bacteria Fungi
(x10°%) (x10°3)

1 2 1 2

Contr ol 199 87 56 19
Al l i dochl or 152* 94 44 19
Bent azon 128* 82 17* 13
Chl or br ormur on 105* 56 17* 16
Di cl of op 157 80 27* 19
Di uron 144~ 78 24* 16
EPTC 152* 85 33~ 7
I oxyni | 166 72 47 22
Monol onur on 121* 90 23* 21
Ni t rof en 161 163* 38* 38*
Pr opazi ne 147* 94 29* 26
* Significantly different fromcontrol at 5%l evel.

#083

STUDY DATA BASE: 280-1452-9405

CROP: Horticultural crops

PEST: Insects of horticultural crops

NAME AND AGENCY

TUCM

Agriculture and Agri-Food Canada, Pest Managenent Research Centre
1391 Sandford Street, London Ontario N5V 4T3

Tel: (519) 645-4452 Fax: (519) 645-5476

TI TLE: EFFECTS OF | NSECTI Cl DES ON M CROBI AL ACTIVITIES I N SANDY LOAM

MATERI ALS: Technical (>93% purity):
DOWCO 429X
DPX- 43898 (78%
TEFLUTHRI N
TRI METHACARB

METHODS: The soil used was a sandy | oam from sout hwestern Ontari o. Random sanpl es
were collected in late fall to a depth of 15 cmand sifted (<2 nmm. The

i nsecticides were applied to the soil at 10 :tg/g a.i. using a carrier sand. An
aut ocl aved soil and untreated controls were included with all tests. Data are
expressed on an ovendry basis and are averages of triplicate determ nations.
Sampl es were incubated at 28°C for appropriate periods after treatnment. Soi

nmoi sture was mai ntai ned at 60% noi sture-hol di ng capacity. N trogenase activity
was determ ned by acetyl ene reduci ng capacity using a gas chromatography. Treated
or untreated soil was incubated and ATP (adenosine 5 -triphosphate) content was
anal yzed after 1 and 2 d with a Lum noneter nodel 1070.

RESULTS: The capacity of soil sanples to reduce GH, to GH, provi ded evi dence for
potential N, fixation. The effect of insecticides on GH, reduction to GH, by

ni trogenase was neasured after 2 and 7 d. None of the treatnents affected GH,
reduction. Autoclaving caused a significant increase in CH, reduction in the
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soil. Heating of soil and renoistening results in liberation of soluble organic
matter, reducing substances and m nerals which apparently contain the substances
necessary for CH, reduction. ATP is an extrenely labile cell constituent but is
a useful indicator of life in soil. ATP concentrations were depressed by

autocl aving after 2 d incubation.

CONCLUSI ONS: None of the chemicals at the levels tested drastically reduced the
activities of nitrogenase or the |level of ATP and none had a pronounced effect on
soil fertility.

Ni t r ogenase ATP

g (CH, 6 GH,) /g soil g ATP/ g soil
Tr eat nent I ncubation time (days)

2 7 1 2
Cont r ol 2.8 5.4 13.3 14.3
Aut ocl avi ng 4. 4* 8. 1* 0.1* 0. 4*
DOWCO 429X 2.1 5.3 11.0 18.1
DPX- 43898 2.3 4.6 9.4 14.2
Tefluthrin 2.3 4.4 12. 6 17.3
Tri met hacarb 2.1 4.0 7.7 19.4
* Significantly different fromcontrol at 5% | evel.
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SECTI ON J
PLANT PATHOLOGY / PHYTOPATHOLOG E
DI SEASES OF FRU T CROPS / MALADI ES DES FRUI TS

Section Editor / Réviseur de section : R W Delbridge

#084 REPORT NUMBER / NUMERO DU RAPPORT
CROP: Apple, cv. Spy
PEST: Appl e scab, Venturia inaequalis (Cke.) Wnt.

NAME AND AGENCY

BARTON W R, CLAYSON J E, COTTENDEN S A, DOHERTY J and YOUNG B A
Vaughn Agricul tural Research Services Ltd.

R R 2, Branchton, Ontario NOB 1LO

Tel: (519) 740-8739 Fax: (519) 740-8857

TI TLE: CONTROL OF APPLE SCAB USI NG FLUAZI NAM 500F AND BRAVO 500, 1994

MATERI ALS: FLUAZI NAM 500 F
BRAVO 500 SC (Chl orothalonil 500 g/L)
NOVA 40 W (Mycl obut ani |)
POLYRAM 80 DF (Metiram
FLUAZI NAM 75 SDG (75%
NU- FI LM

METHODS: A recently abandoned apple orchard in St. George, Ontario was used as
the trial site. Treatnents were assigned to single tree plots, replicated three
ti mes and arranged according to a random zed conpl ete bl ock design. Various
conmbi nati ons of fluazinam fluazi nam NOVA, BRAVO 500 and BRAVO 500/ NOVA t ank

m xes were applied for the control of apple scab disease. Treatnments and
applications schedules are outlined in Table 1. Applications to all treatnents
were dilute with a hand-gun sprayer at 3000 L/ha (runoff). Spray pressure was
2760 kPa. Mintenance treatnments of fenvalerate (0.100 kg a.i./ha) were applied
for control of insect pests. Ratings were conducted on the apple | eaves on July
8, and the leaves and fruit on Septenmber 23. The percent apple scab on | eaves and
fruit was cal cul ated by random y choosing 200 | eaves or fruit fromeach tree and
counting the nunber that were infected. The wei ght of 100 fruit per plot was
measured on Septenber 23. These fruit were collected at random cont ai ni ng

mar ket abl e and unnmar ket abl e (scab synptoms present) fruit. Data were anal yzed
usi ng an anal ysis of variance and Duncan's Miltiple Range Test at the 5%
significance | evel

RESULTS: As presented in the table.

CONCLUSI ONS: All treatnments reduced the amount of scab present on the | eaves on
July 8 and Septenber 23 when conpared to the untreated control. Simlarly al
treatnents reduced the anount of apple scab found on apple fruit conmpared to the
untreated control. Treatnment 10 which consisted of w der application intervals
during the primary infection season had significantly nore apple scab on fruit at
harvest than those treatnments where the interval remained at or below 10 d during
the early part of the season. The addition of NU-FILMdid not inprove scab
control conpared to the sane rate of fluazi nam al one. Fluazi nam 75 SDG provi ded
equal control when conpared to the liquid formulation. The addition of

mycl obutanil did not inprove control of apple scab when conmpared to fluazi nam

al one. Treatnents applied using OMAF forecasting nmethods (application code C)
during the primary infection period provided equal control conpared to
preventative treatnments while receiving two fewer applications during May and
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June. Not all treatnents provided significantly better yields than the untreated
control when including unmarketabl e or diseased fruit in the cal cul ation of
yield. The yield in all treated plots was visually better in quality than
untreated plots.

Table 1. Treatnent |ist, application timngs, and nunber of applications applied
during the season for control of apple scab, 1994.

Tr eat nent For mul ati on Rate (Product) Appl. Code No. of Appl

1 fluazi nam 500 g/L SC 100 mL/ 100 L A* 8

1 fluazi nam 500 g/L SC 75 mL/ 100 L D

2 fluazi nam 500 g/L SC 75 mL/ 100 L B 8

3 fluazi nam + 500 g/L SC 75 mL/ 100 L B 8
NU- FI LM 999 v/v 62.5 /100 L B

4 fl uazi nam 75 % SDG 66.7 gm 100 L B 8

5 fluazi nam + 500 g/L SC 75 mL/ 100 L A 8
mycl obut ani | 40 % WP 0. 35 kg/ ha A

5. fluazi nam 500 g/L SC 75 m_/ 100 L D

6. fluazinam + 500 g/L SC 75 mL/ 100 L C 6
mycl obut ani | 40 % WP 0. 35 kg/ ha C

6 fl uazi nam 500 g/L SC 75 m_/ 100 L D

7 POLYRAM 80% DF 200 gm 100 L B 8

8 untreated control  ------ oo --

9 chlorothalonil + 500 g/L SC 200 m./ 100 L C 6
mycl obut ani | 40 % WP 0. 35 kg/ ha C

9. chlorothal onil 500 g/L SC 66.7 mnL/100 L D

10. chl orot hal oni | 500 g/L SC 1000 m./ 100 L E 8

10. chl orot hal oni | 500 g/L SC 66.7 mnL/100 L D

nterval s.

Applied fromgreen tip to petal fall at 7-10
rvals. Interval extended to

A
B Applied fromgreen tip to pink bloomat 7 int
10 d until late June.
C OVAF Forecasting recomendations. Applied 48 to 96 h after primary
D
E

D Q

i nfection periods. Seven to 10 mininmuminterval between applications.
Cover sprays applied at a 14 interval until 30-45 d pre-harvest.
Appl i ed at budbreak, and at green tip.

Pest Managenent Research Report - insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



Table 2. Mean percent apple scab and yield on Spy apples treated with fluazi nam
and chl orothalonil, 1994.
Tr eat nent Rat e UDi sease YD sease %D sease Weight
(product) | eaf | eaf fruit kg/ 100f rui t
08-July 23- Sept 23- Sept 23- Sept

1 fluazi nam 100 mL/ 100 L 10.0 b 5.3 cd 2.7d 11.5 a

1 fl uazi nam 75 m./ 100 L

2 fluazi nam 75 mL/ 100 L 13.8 b 5.3 cd 8.0 cd 11.7 a

3 fluazi nam + 75 mL/ 100 L 17.0 b 13.0 bcd 8.7 c 10.6 a
NU- FI LM 62.5 /100 L

4 fl uazi nam 66.7 gm 100 L 7.7 b 5.7 cd 2.7 d 11.8 a

5 fluazi nam + 75 mL/ 100 L 11.7 b 3.8 d 3.7 cd 10.2 ab
mycl obut ani | 0. 35 kg/ ha

5. fluazinam 75 m./ 100 L

6. fluazinam + 75 mL/ 100 L 15.3 b 6.2 cd 5.3 cd 11.6 a
mycl obut ani | 0. 35 kg/ ha

6 fl uazi nam 75 m./ 100 L

7 POLYRAM 200 gm 100 L 11.8 b 24.5 b 3.7 cd 11.1 a

8 untreated control ------------ 41.0 a 90.5 a 99.7 a 7.8 b

9 chl orot hal onil + 200 m./ 100 L 16.8 b 6.0 cd 4.0 cd 10.2 ab
mycl obut ani | 0. 35 kg/ ha

9. chlorothal onil 66.7 mnL/100 L

10. chlorothalonil 1000 mL/ 100 L 18.3 b 16.5 bc 17.7 b 11.6 a

10. chl orot hal oni | 66.7 mnL/100 L

* Means foll owed by the sane letter are not significantly different
(P = 0.05, Duncan's Miltipe Range Test)

#085

CROP: Apple, cv. Spy
PEST: Appl e scab, Venturia inaequalis (Cke.) Wnt.

NAME AND AGENCY

BARTON W R, CLAYSON J E, COTTENDEN S A, DOHERTY J AND YOUNG B A
Vaughn Agricul tural Research Services Ltd.

R R 2, Branchton, Ontario NOB 1LO

Tel: (519) 740-8730 Fax: (519) 740-8857

TI TLE: CONTROL OF APPLE SCAB USI NG BAS-490 02 F

MATERI ALS: BAS-490 F (50%
POLYRAM 8 DF (Metiram
NOVA 40 W (Mycl obut ani |)

METHODS: An abandoned apple orchard in St. CGeorge, Ontario was used as the trial
site. Treatnments were assigned to single tree plots, replicated four tines and
arranged according to a randoni zed conpl ete bl ock design. Polyram cover sprays
were made to treatnments 2, 3, 4, 5 and 6 starting at green tip and again 12 d
later. The first significant infection period after the first two cover sprays
occurred on May 15, 1994. Experinental treatnments were applied on the foll ow ng
schedul ed intervals after this infection period. Treatnments 2 and 3 were applied
on May 19, 1994, 96 h after infection. Treatnment 4 was applied on May 20, 1994,
120 h after infection. Treatnents 5 and 6 were applied on June 8, 1994, after

vi si bl e synptons appeared on the | eaves. Foll ow ng experinmental treatnents,
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POLYRAM cover sprays were applied for the duration of the season (treatnments 2-
6). Applications to all treatnents were dilute with a commercial orchard sprayer
and hand-gun spayer at 3000 L/ha (runoff). Sprayer pressure was 2760 kPa.

Mai nt enance treatnents of cypernethrin (0.100 kg a.i./ha) were applied for

control of insect pests. Leaf efficacy ratings were conducted on July 5, 1994,
and fruit efficacy ratings on August 31, 1994. Percent di sease was cal cul ated by
random y choosing 200 | eaves or fruit fromeach tree and counting those that were
i nfected. Counts were converted to percent disease on the | eaves and percent

di sease on the fruit.

RESULTS: As presented in the table.

CONCLUSI ONS: All treatnments significantly reduced the nunber of fruit infected
with apple scab when conpared to the untreated check. Treatnments two, three and
four significantly reduced the nunmber of |eaves infected with apple scab when
conpared to the untreated check. There was no significant difference in fruit
synpt ons bet ween BAS-490 applied at 96 and 120 h after infection and after
synptons were first present on the | eaves. There was no significant difference
bet ween mycl obutanil applied at 96 h after infection and BAS-490 treatnents.
Mycl obut anil applied after synptonms becane evident had significantly nmore fruit
scab at harvest than BAS-490 treatnments applied at 96 and 120 h after infection
There was no visual phytotoxicity or reduction in fruit quality caused by any of
the treatments tested.

Tr eat nent For mul ati on Rat e % Di sease % Di sease
(g a.i./100 L H,0O (1 eaves) (fruit)

1. Untreated control ---- ---- 34.9 a* 89.1 a

2. BAS-490 02 F 50% WDG 4.0 8.1 bc 4.6 c

3. mycl obut ani | 40% WP 4.52 12.1 bc 6.3 bc

4. BAS-490 02 F 50% WDG 4.0 4.3 ¢ 2.3 ¢

5. BAS-490 02 F 50% WDG 4.0 22.8 ab 10.1 bc

6. mycl obut ani | 40% WP 4.52 24.4 ab 18.6 b

* Means foll owed by the sanme letter are not significantly different

(P = 0.05, Duncan's Miltiple Range Test).

#086

STUDY DATA BASE: 348-1261-4801

CROP: Apple, cv. Jerseynmac

PEST: Appl e scab, Venturia inaequalis (Cke.) Wnt.

NAVE AND AGENCY

COOK J M AND WARNER J

Agriculture and Agri-Food Canada, Canadi an Cl onal Genebank
P O Box 340, Trenton, Ontario K8V 5R5

Tel : (613) 392-3527 Fax: (613) 392-0359

TI TLE: EVALUATI ON OF FUNG Cl DES FOR THE CONTROL OF APPLE SCAB
MATERI ALS: DI THANE 75 DG (Mancozeb)

NOVA 40 W (Mycl obut ani I)
RH- 0611 F (2-3% Mycl obutanil and 60-63% Mancozeb by wei ght)
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METHODS: Appl e scab control was evaluated in a 12-year old orchard on M 26
rootstock. Treatments were assigned to 3-tree plots and replicated four tinmes
using a random zed conpl ete bl ock design. The fungicides were sprayed to runoff
(9-15 L/plot) using a hydraulic hand-gun attached to a truck-nounted Rittenhouse
sprayer operating at 2700 kPa. Unsprayed guard trees were |eft between plots to
reduce spray drift. A 2.4 x 3.7 mplastic tarp supported by two 3.0 mx 4 x 9 cm
boards, was placed around plots being sprayed, when necessary, in a further
attenpt to reduce spray drift. Treatnment two was sprayed follow ng a protectant
progranme on May 4, 12, 20, 27, June 6, 13, 21, 27. Treatnents 3, 4, and 5 were
sprayed at 10 d intervals on May 10, 20, 30 and June 9. They were foll owed by
applications of DI THANE (200 g product/100 L) on June 13, 21 and 27. MII"'s
primary apple scab infection periods occurred on May 8, 15-17, 25-27, 28-29, 31-
June 1, June 11-12, 13-14, 24-25, 27-28; 29, 30-July 1. The incidence of scab was
assessed on July 13 by examning all the leaves and fruit on 20 fruiting clusters
and all the | eaves on 10 randomy sel ected shoots per plot. On August 23, scab
was assessed on all the | eaves of 20 randomy selected shoots and on 100 fruit
per plot.

RESULTS: As presented in the table.

CONCLUSI ONS: Al'l fungicide treatnents provided significant season |ong scab
control on both the I eaves and fruit as conpared to the unsprayed check. The NOVA
+ DI THANE treatnent provided better early season scab control on the cluster

| eaves than did the DI THANE treatnment. There was no significant difference in
scab control between the two rates of RH- 0611

Table 1. Percent with Scab
July 13 August 23
Rate of = -------mmimmi e e s o
pr oduct / cluster shoot shoot
Tr eat nent 100 L | eaves | eaves fruit | eaves fruit
1. check --- 26.1 a* 25.6 a 56.0 a 49.0 a 83.0 a
2. DITHANE 75 DG 200.0 g 1.5 b 1.2 b 0.0 b 1.8 b 0.5 b
3. NOVA 40 W+ 11.3 g 0.0 ¢ 0.9 b 1.1 b 0.7 Db 0.0 b
DI THANE 75 DG 100.0 g
4. RH-0611 133.3 g 0.8 bc 1.1 b 0.0 b 1.6 b 0.0 b
5. RH-0611 100.0 g 0.8 bc 2.3 b 4.5 b 1.3 b 1.0 b
* Means foll owed by the sanme letter in each colum are not significantly

different using Duncan's Miultiple Range Test (P = 0.05). The data were
anal yzed followi ng arcsin transformation

#087

STUDY DATA BASE: 402- 1461- 8605

CROP: Apple, cv. Mlntosh

PEST: Appl e scab, Venturia inaequalis (Cke.) Wnt.

NAMVE AND AGENCY

SHOLBERG P L and BEDFORD K

Agriculture and Agri-Food Canada, Sunmerland Research Centre
Summer | and, British Colunmbia VOH 1Z0

Tel: (604) 494-7711 Fax: (604) 494-0755

TI TLE: BAS-490 02F AS A CURATI VE FUNG Cl DE
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MATERI ALS: BAS-490 02F (Strobilurine anal ogue)
NOVA 40 WP (Mycl obut ani l)
MAESTRO 75 DF ( Capt an)

METHODS: The experiment was conducted at Kelowna, British Colunbia in a four-year
old Mclntosh orchard owned by the Research Centre. The experinmental design was a
random zed conplete block with six replicates. Each single tree replicate was
separated by a barrier tree. The six treatnments were applied with a back-pack
sprayer until runoff, except for the control which was untreated. All treatnments
received a captan treatnent (1.3 g/L) at tight cluster on April 12, 1994.
Curative applications of BAS-490F were initiated on May 2 (full bloom) 27 h after
the first significant infection period. Curative applications followed on May 3,
4 and 5, 51, 72 and 98 h, respectively after the first infection period. A
curative application of NOVA 40Wwas al so made after 98 h. Captan (1.3 g/L) was
applied as a cover spray on May 12, 24 and June 9. No further cover sprays were
made. Foliage scab was evaluated on June 9 on 10 randomy sel ected shoots from
each single tree replicate. Fifteen | eaves on each shoot were individually

exam ned for |esions and number of |esions per |eaf were counted. The number of

| esions per |eaf were estimted when nore than 10 occurred on a single |eaf.
Appl e foliage was al so exam ned for signs of phytotoxicity such as |eaf curling
or burning. Apples (15 per single tree replicate) were harvested on August 23 and
brought back to the | aboratory for exam nation. Nunber of fruit with | esions and
nunber of [esions on each fruit were recorded.

RESULTS: BAS-490 was as effective as NOVA after 27, 51, 72 and 98 h in preventing
appl e scab lesions on fruit (Table 1). On | eaves BAS-490 significantly reduced
the nunmber of |eaves with apple scab from 30.0 to 16. 6% when applied 98 h after a
noderate infection period. NOVA reduced the number of |eaves with apple scab

l esions from30 to 1% when applied at the same tine.

CONCLUSI ONS: BAS-490 and NOVA are equally effective in eradicating apple scab

lesions fromfruit however NOVA is better in eradicating |lesions from apple
| eaves.

Tr eat nent Rat e I nfected Lesi ons/ I nfected Lesions/
(product Leaves Leaf Frui t Frui t
100 L) (9 (9
Cont r ol 30.0 A* 3.8 A 62.2 A 3.5 A
BAS- 490 27 h 8. 0g 4.9 CD 0.3 BC 2.2 B 0.0 B
BAS-490 51 h 8. 0g 14.7 B 1.5 BC 1.1 B 0.0 B
BAS-490 72 h 8. 0g 9.7 BC 0.9 BC 0.0 B 0.0 B
BAS-490 98 h 8. 0g 16.6 B 1.7 B 1.1 B 0.0 B
NOVA 98 h 10.0g 1.0 D 0.1 C 2.2 B 0.0 B
* Means within the same colum followed by the sane letter are not

significantly different at P = 0.05 as determ ned by the Waller-
Duncan K-ratio t-test.
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#088

| CAR: 91000658

CROP: Apple, cv. Jerseynmac

PEST: Appl e scab, Venturia inaequalis (Cke.) Wnt.

NAMVE AND AGENCY

THOMSON G R, GARBACZ S and DEMONTI GNY S

Recherche TRI FOLI UM I nc.

367 de | a Montagne, St. Paul d' Abbotsford, Quebec JOE 1A0
Tel: (514) 379-9896 Fax: (514) 379-9471

TI TLE: EVALUATI ON OF BAS-490 02 F ON A 10-14 DAY APPLI CATI ON SCHEDULE FOR THE
CONTROL OF APPLE SCAB, 1994

MATERI ALS: BAS-490 02 F-50 DF
NOVA 40 WP (Mycl obut ani l)
POLYRAM 80 DF (Metiram

METHODS: Trial was established in an 11-year old plantation of Jerseymac trees on
EM7 rootstock, spaced 3.7 mx 5.5 m using a R C.B. design with two-tree plots
and four replicates. Applications were made with a di aphragm punp- hand- gun
system operating at 1655 kPa, and were made on a spray to run-off basis. A ful
dilute rate of 3000 L/ha was assuned and treatnment m xes were diluted on this
basi s.

| NFECTI ON PERI ODS: 16/ 05 (heavy), 25/05 (noderate), 29/05 (nmoderate), 02/06
(noderate), 06/06 (moderate), 13/06 (noderate), 18/ 06 (light).

APPLI CATI ONS: Treatnents were on a 10-14 d schedule for the period of primry
scab infections. Up until bloom BAS-490 02 F and NOVA were applied on their own;
frombloomto the end of the primary infection season these products were tank

m xed with POLYRAM

TREATMENT DATES: BAS-490 02 F and NOVA al one: 06/05 and 20/05, tank m xes with
POLYRAM 31/05, 10/05 and 20/ 05.

ASSESSMENTS: All | eaves on 20 clusters and 20 term nals per plot were exam ned
for primary scab lesions; 100 fruit (at m d-season) and 200 fruit (at harvest)
per plot were exam ned for scab | esions.

RESULTS: As presented in the table.

CONCLUSI ONS: The season had seven primary infections. Under the resulting
noder at e di sease pressure, all treatnments provided highly significant control of
fruit and | eaf scab. Wth the near perfect disease control obtained with al
treatnents, it was not possible to detect a rate response with the BAS-490
product. All treatnments based around this product provided results that were
conparable to those found with the NOVA based conmercial standard. All treatnents
recei ved summer mai ntenance applications of mancozeb and captan using an airbl ast
sprayer.
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Tr eat nent Rat e % Fruit Scab % Term nal Leaf % Cluster Leaf
g a.i./ha 26/ 07 18/ 08 Scab - 26/07 Scab - 26/07
1. Control - 60. 5a* 69. 0a* 64. 6a* 60. 8a*
2. BAS-490 02 F; 90; 0. 3b 0. 1b 0. 1b 0. 0b
BAS-490 02 F + 90
POLYRAM 3600
3. BAS-490 02 F; 120; 0. 0b 0. 0b 0. 1b 0. 0b
BAS-490 02 F + 120
POLYRAM 3600
4. BAS-490 02 F; 150; 0. 0b 0. 3b 0. 6b 0. 0b
BAS-490 02 F + 150
POLYRAM 3600
5. NOVA; 136; 0. 8b 0. 0b 0. 1b 0. 0b
NOVA + 136
POLYRAM 3600
* Means in sanme colum, followed by sane letter are not significantly

different (P = <0.05, Duncan's Miltiple Range Test).

#089

| CAR: 91000658

CROP: Apple, cv. Jerseynmac

PEST: Apple scab, Venturia inaequalis (Cke.) Wnt.

NAME AND AGENCY

THOMSON G R, GARBACZ S and DEMONTI GNY S

Recherche TRI FOLI UM I nc.

367 de | a Montagne, St. Paul d' Abbotsford, Quebec JOE 1A0
Tel: (514) 379-9896 Fax: (514) 379-9471

TI TLE: EVALUATI ON OF BAS-490 02 F FOR ERADI CANT ACTI VI TY AGAI NST APPLE SCAB
POST- | NFECTI ON " KI CK- BACK" AND " POST- SYMPTOM' APPLI CATI ONS, 1994

MATERI ALS: BAS-490 02 F-50 DF
NOVA 40 WP (Mycl obut ani l)
POLYRAM 80 DF (Metiram

METHODS: Trial was established in an 11-year old plantation of Jerseymac trees on
EM7 rootstock, spaced 3.7 mx 5.5 m using a R C.B. design with two-tree plots
and four replicates. Applications were made with a di aphragm punp- hand- gun
system operating at 1655 kPa, and were made on a spray to run-off basis. A ful
dilute rate of 3000 L/ha was assuned and treatnment m xes were diluted on this
basi s.

TREATMENT SCHEDULE: The objective of the application scheduling was to eval uate
the post-infection activity of BAS-490 02 F. To do this, treatnments were focused
against a single, major infection period; this infection period was chosen only
after the foliage had fully leafed out. Treatnments 2-6 were to be applied at

di fferent "kick-back™ intervals follow ng the chosen infection period. The
intended intervals in hours for treatnents 2-5 were 48, 72, 96, and 120,
respectively, and 96 h for treatnment 6. Treatnents 7 and 8 were to be applied
"post-synptonf, with two applications to be nmade at a 7 d interval.

MAI NTENANCE FUNG Cl DE AND | NFECTI ON | NFORMATI ON: To prevent any early season scab
fromestablishing itself within the plots prior to the start of the experinenta
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applications, treatnments 2-8 all received a protectant application of POLYRAM
(4.5 kg/ha) on May 7. On May 16, with the trees at the early tight cluster stage,
the heavy infection, against which the treatnents would be tinmed, occurred. On
May 27, treatnments 2-8 again received a POLYRAM protectant; with 11 d having

el apsed since the targeted infection period, it was assuned that this application
woul d provide cover protection against subsequent infections w thout affecting
the di sease devel opnent fromthe May 16 infection. Scab |lesions first appeared in
treatnents 7 and 8 on June 3, and the post-synptom applications were made on June
4 and June 10. Two additional POLYRAM protectant cover sprays were made on
treatnents 2-6, one June 4 and June 13, ensuring protection through until the end
of the primary infection season. All treatnments received sunmer mai ntenance
applications of mancozeb, chlorothalonil, and captan

TARGETED | NFECTI ON PERI OD: Began on May 16 at 00: 00 and continued through unti
12: 00 on May 17; a duration of 36 h at a mean tenperature of 9.3°C.

APPLI CATI ONS: Treatment 2-May 18, 05:30; Treatnment 3-May 19, 05:30; Treatnments 4
and 6-May 20, 05:15; Treatnent 5-May 21, 05:10; Treatments 7 and 8-June 4, 05:05
and June 10, 21:05.

ASSESSMENTS: All | eaves on 20 clusters and 20 term nals per plot were exam ned
for primary scab lesions; 100 fruit (at m d-season) and 200 fruit (at harvest)
per plot were exam ned for scab | esions.

RESULTS: As presented in the table.

DI SCUSSI ON:  BAS-490 02 F provided excellent post-infection control of apple scab
inall treatnents. It gave outstandi ng "kick-back"”™ for up to 125 h and gave
equal | y good eradication of established apple scab, with a two application
progranme, when applied at the first appearance of the |esions.

Tr eat nent Rat e Ti m ng % Fruit Scab % Ter m nal % Cl ust er
(hours post - Leaf Leaf
g a.i./ha infection, 20/ 07 19/ 08 Scab Scab
or date) 26/ 07 26/ 07
1. Control - - 53. 3a* 68. 2a* 50. 6a* 44. 9a
2. BAS-490 02 F 120 53.5 0.7b 1.6b 0. 8b 1.2b
3. BAS-490 02 F 120 77.5 0. 8b 0.1b 0. 4b 0. 6b
4. BAS-490 02 F 120 101.3 0. 8b 0. 8b 1.0b 1.4b
5. BAS-490 02 F 120 125.3 0. 5b 1.3b 1.7b 0. 8b
6. NOVA 136 101.3 1.3b 0. 8b 0. 8b 0. 0b
7. BAS-490 02 F; 120; June 4, 1.3b 0. 3b 0.9b 1.1b
BAS-490 02 F 120 June 10
8. NOVA; 136; June 4, 1.9b 0. 6b 0.1b 0.7b
NOVA 136 June 10
* Means in sanme colum, followed by sane letter are not significantly
different (P = <0.05, Duncan's Miltiple Range Test).
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#090
| CAR: 91000658
CROP: Apple, cv. Spartan

PEST: Appl e scab, Venturia inaequalis (Cke.) Wnt.
European red mte, Panonychus ulm (Koch)
Twospotted spider mite, Tetranychus urticae (Koch)

NAMVE AND AGENCY

THOMSON G R, GARBACZ S and DEMONTI GNY S

Recherche TRI FOLI UM I nc.

367 de | a Mbntagne, St. Paul d' Abbotsford, Quebec JOE 1A0

Tel : (514) 379-9896 Fax: (514) 379-9471

TI TLE: EVALUATI ON OF DI FFERENT FUNG Cl DE PROGRAMMES FOR THE CONTROL
OF APPLE SCAB AND THEI R EFFECTS ON M TE POPULATI ONS, 1994

MATERI ALS: FLUAZI NAM 500 F
BRAVO 500 F (Chl orot hal onil)
NOVA 40 WP (Mycl obut ani |)
DI THANE 75 DG (Mancozeb)
RH- 0611 62. 25WP (Mycl obut ani | -2. 25% + Mancozeb- 60%

METHODS: Trial was established in an 11-year old plantation of Spartan trees on
EM7 rootstock, spaced 3.7 mx 5.5 m using a R C.B. design with two-tree plots
and four replicates. Applications were made with a di aphragm punp- hand- gun
system operating at 1655 kPa, and were made on a spray to runoff basis. A ful
dilute rate of 3000 L/ha was assuned and treatnment m xes were diluted on this
basi s.

| NFECTI ON PERI ODS: Prinmary: 16/05 (heavy), 25/05 (noderate), 29/05 (noderate),
02/ 06 (noderate), 06/ 06 (noderate), 13/06 (noderate), 18/ 06 (light); Secondary:
27/ 06, 02/07, 05/07, 08/07, 10/07, 19/07, 21/07, 30/07, 02/08, 04/08.

APPL| CATI ON SCHEDULES: Treatnents 1, 4 and 6: the first portion of the progranme
was to start at green tip, and be applied at 10 d intervals up until ascospore
exhaustion; the second portion was to be a 10-14 d cover spray progranme.
Treatnents 2 and 3: the programme was to start at green tip, and have
applications made at 7 d intervals up until ascospore exhaustion, and were then
to be made at 10 d intervals. Treatnent 5: the first portion of the progranme was
to start at tight cluster, and be applied at 10 d intervals up until ascospore
exhaustion; the second portion was to be a 10-14 d cover spray progranme.
Treatnent 7: the first portion of the programe was to start at green tip, with
two applications to be made at a 14-21 d interval; the second portion was to be a
7-10 d cover spray programe. Treatnents 8-10: the first portion of the programe
was to be applied once at green tip; the second portion was to have applications
made at Tight Cluster, Pink, Bloom Calyx and 1st Cover; the third portion was to
be a 10-14 d cover spray progranme. APPLI CATI ON DATES: detailed in Table 1

ASSESSMENTS: Appl e Scab: All |eaves on 20 clusters and 20 term nals per plot were
exam ned for primary scab | esions; 100 fruit (at m d-season) and 200 fruit (at
harvest) per plot were exam ned for scab lesions. Mtes: 10 | eaves per plot were
sanpl ed for both the twospotted spider mte and European red mte.

RESULTS: As presented in the tables.
CONCLUSI ONS: Despite sone good primary infection periods, and a wetter than usua

sunmer, disease pressure was |light. Nonetheless, all treatnents had significantly
| oner | evels of both leaf and fruit scab than was found in the untreated control
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The control attained was excellent in all treatnments. The mte populations in the
fl uazi nam based treatnents were consistently |ower than the other fungicide
progranmes where it was not used. This trend was seen in both the European red
mte and twospotted spider mte data. Wth the European red mte, the fluazinam
based programes' mte popul ations were significantly |ower than the BRAVO NOVA
and control treatnents, but not fromthe NOVA/ DI THANE and BRAVO treatnents. Wth
the twospotted spider mte, all of the fluazi nam based programres had i nfestation
| evel s that were significantly | ower than the NOVA/ DI THANE, BRAVQO NOVA, and BRAVO
treatnents; they did not differ significantly fromthe control

Tr eat ment Rat e
kg a.i./ha Dat es applied

1 Fl uazi nam 1.5; May 5, 18, 27, June 6 and 16;

Fl uazi nam 1.125 June 27, July 4, 14, 28 and August 11
2 Fl uazi nam 1.125 May 5, 14, 21, 27, June 4, 10, 16, 27,

July 4, 14, 28 and August 11

3 Fl uazi nam + 1.125 + May 5, 14, 21, 27, June 4, 10, 16, 27

Nu- Fi | nt 3.75 L/ ha July 4, 14, 28 and August 11
4. Fluazinam + NOVA, 1.125 + 0.136; My 5, 18, 27, June 6 and 16;

Fl uazi nam 1.125 June 27, July 4, 14, 28 and August 11
5 NOVA + DI THANE; 0.136 + 2.25; May 10, 20, 31, June 10 and 24;

DI THANE 4.5 July 4, 14, 28 and August 11
6 BRAVO + NOVA, 3.0 + 0.136; My 5, 18, 27, June 6 and 16;

BRAVO 1.0 June 27, July 4, 14, 28 and August 11
7 BRAVG, ** 15. 0; May 5, 27,

BRAVO 1.0 June 8, 16, June 27, July 4, 14, 28 and

August 11

8 DI THANE; 3. 75; May 5;
8. NOVA + DI THANE; 0.136 + 2.25; May 15, 21, June 4 and 14,
8. DI THANE 3.375 June 24, July 4, 14, 28 and August 11
9. DI THANE; 3. 75; May 5;
9 RH- 0611, 0.090 + 2.4; May 15, 21, June 4 and 14;
9. DI THANE 3.375 June 24, July 4, 14, 28 and August 11
10. DI THANE; 3. 75; May 5;
10. RH- 0611, 0.068 + 1.8; May 15, 21, June 4, 14;
10. DI THANE 3.375 June 24, July 4, 14, 28 and August 11
11. Control -
* NU- FI LM was not present in the applications of May 5, 27 and June 4.
** On May 18, fluazinamat 1.5 kg a.i./ha was m stakenly sprayed on this

treatnent; the next BRAVO application was delayed until May 27.
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Tabl e 2. Scab control

Tr eat nent Rat e % Fruit Scab % Ter m nal % Cl ust er
kg a.i./ha 03/ 08 16/ 09 Leaf Scab- Leaf Scab -
03/ 08 03/ 08
1 Fl uazi nam 1.5; 0. Ob* 0. Ob* 0. 7b* 0. 3b*
Fl uazi nam 1.125
2 Fl uazi nam 1.125 0. 0b 0. 0b 0.7b 0. 0b
3 Fl uazi nam + 1.125 0. 0b 0. 0b 0. 6b 0. 0b
Nu- Fi | m ** 3.75 L/ ha
4 Fl uazi nam + NOVA; 1.125 + 0.136; 0.0b 0. 0b 0.1b 0. 0b
Fl uazi nam 1.125
5 NOVA + DI THANE; 0.136 + 2.25; 0.0b 0. 0b 0. 4b 0. 0b
DI THANE 4.5
6 BRAVO + NOVA, 3.0 + 0.136; 0. 0b 0. 0b 0. 2b 0. 0b
BRAVO 1.0
7. BRAVQ 15. 0; 0. 0b 0. 0b 0. 0b 0. 0b
BRAVO 1.0
8 DI THANE; 3. 75;
8 NOVA + DI THANE; 0.136 + 2.25; 0.0b 0. 0b 0. 6b 0. 0b
8 DI THANE 3.375
9 DI THANE; 3. 75;
9 RH- 0611, 0.090 + 2.4; 0. 0b 0. 0b 0.1b 0. 4b
9. DI THANE 3.375
10. DI THANE; 3. 75;
10. RH- 0611, 0.068 + 2.4; 0. 0b 0. 0b 0. 5b 0. 4b
10. DI THANE 3.375
11. Control - 4. 3a 7.5a 14. 6a 16. 8a
* In the same col um, neans followed by same letter are not significantly

different (P = <0.05, Duncan's Miltiple Range Test), data arcsin square
root transformed before DVRT (detransformed data shown).
** NU- FI LM was not present in the applications of May 5, 27 and June 4.
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Tr eat nent Rat e* * ERM (nmotile) TSSM (notile)
g a.i./ha 15/ 08 15/ 08

1 Fl uazi nam 1.5; 0. Oc* 1. 4e*
Fl uazi nam 1.125

2 Fl uazi nam 1.125 0. 2c 0. Oe

3 Fl uazi nam + 1.125 + 1.4c 3. 2de
NU- FI LM ** 3.75 L/ ha

4 Fl uazi nam + NOVA; 1.125 + 0. 136; 0. 4c 6. 2de
Fl uazi nam 1.125

5 NOVA + DI THANE; 0.136 + 2.25; 7. 3bc 36. 7bc
DI THANE 4.5

6 BRAVO + NOVA; 3.0 + 0.136; 51. 2a 61. 9ab
BRAVO 1.0

7. BRAVG 15. 0; 6. 5bc 96. 4a
BRAVO 1.0

8 DI THANE; 3.75;

8 NOVA + DI THANE; 0.136 + 2.25; - -

8 DI THANE 3.375

9 DI THANE; 3.75;

9 RH 0611; 0.090 + 2.4; - -

9. DI THANE 3.375

10. DI THANE; 3.75;

10. RH-0611; 0.068 + 2.4; - -

10. DI THANE 3.375

11. Control - 24. 7ab 20. 5d

* In the same col um, neans followed by same letter are not significantly

different (P = <0.05, Duncan's Miltiple Range Test), data square root
transfornmed before Duncan's Miltiple Range Test (detransformed data shown).
** NU- FI LM was not present in the applications of May 5, 27 and June 4.

#091
STUDY DATA BASE: 344-1261-7211
CROP: Apple, cv. Miutsu (Crispin)

PEST: Blister spot, Pseudonobnas syringae pv. papul ans (Rose 1917) Dhanvantari
1977

NAME AND AGENCY

BONN W G and DAWSON P R

Agriculture and Agri-Food Canada, Harrow Research Centre
Harrow, Ontario NOR 1Q0

Tel: (519) 738-2251 Fax: (519) 738-2929

TI TLE: CONTROL OF BLI STER SPOT OF APPLES USI NG COPPER FUNG CI DES, 1994

MATERI ALS: BORDEAUX M XTURE ( Copper sul phate and |ine)
COPPER SPRAY WP ( Copper oxychl ori de)
COPPER 50W (Tri basi ¢ copper sul phate)
KOCI DE 101 (Cupric hydroxi de)
CALCI UM CHLORI DE

METHODS: The trial was conducted in a comrercial orchard of cv. Mitsu apples
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| ocated near Harrow, Ontario. cv. Miutsu trees on MLO6 apple rootstock had been
established in 1974 on a sandy | oam soil site. Tree rows were spaced 6.7 m apart
with a spacing between trees of 4.6 m Treatnents consisting of copper fungicides
and calciumchloride (Table 1) were applied to single tree plots. Treated trees
were separated by guard trees within the same row. A conplete random zed bl ock
design with 4 bl ocks was used. Treatnments were applied to runoff using a hand-
hel d nozzl e (1034 kPa). Copper fungicides were applied at two rates, the cal cium
chloride at one rate. Spraying was done only under conditions of |ight w nds (10
kmh or less) on June 7, 20 and July 4. Prior to harvest, 20 fruit sanples were
removed from each of the treated trees and the blister spot |esions were counted.
Fruit phytotoxicity (rating scale: 0-3) was al so recorded. The di sease counts
along with the phytotoxicity ratings were subjected to statistical analysis using
SAS.

RESULTS: No significant differences were detected anong the fungicide treatnents
and rates. Both calciumchloride and the water check treatnments had significantly
hi gher levels of fruit spotting than the copper fungicides (Table 1). Sone

phyt otoxicity was observed, notably when Bordeaux was used at the 2-6-1000 rate.
H gher rates of fungicides resulted in greater levels of phytotoxicity, however
they were not high.

CONCLUSI ONS: Copper fungicides were effective in reducing fruit |esions caused by
P. syringae pv. papulans on cv. Mitsu. Phytotoxicity would not appear to be a
significant problem when using copper naterials on growing tissues during the
growi ng season.

Tabl e 1. Conparison of disease incidence and phytotoxicity follow ng the
application of copper fungicides to cv. Mitsu trees at Harrow, Ontario in 1994.

Tr eat nent Rat e (product/ 1000 L) Lesi ons/ appl e* Phyt ot oxi city**

Koci de 101 + line 1.1 kg + 6 kg 0. 4c 0. 10ab

Copper 50W+ line 1.0 kg + 6 kg 0. 6¢C 0. O4cd

Copper spray WP + |inme 1.0 kg + 6 kg 0. 9c 0. 06bc

Copper sul phate + linme 2.0 kg + 6 kg 1.2c 0. 14a

Copper 50W+ |ine 0.5 kg + 6 kg 1. 3c 0. 00d

Kocide 101 + line 0.5 kg + 6 kg 1.4c 0. O4cd

Copper spray WP + |inme 0.5 kg + 6 kg 2.3c 0. 03cd

Copper sul phate + linme 1.0 kg + 6 kg 2.7c 0. 00d

Cal ci um chl ori de 10 L 14. 0b 0. 00d

check - 20. bax** 0. 00d

* Fi gures represent the means of four replications.

** Phyt ot oxi ¢ reacti on was assessed on a scale of 0 to 3 where 0 = no reaction
and 3 = high.

i Figures with the same letter are not significantly different (P = 0.05).
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#092
CROP: Bl ueberry, cv. Bluecrop

PEST: Fruit rot, Botrytis cinerea Pers. ex Fr
Ant hracnose, Colletotrichum gl oeosporioi des (Penz.) Sacc.

NAME AND AGENCY

FREEMAN J A

Freeman Agri Research Service

Agassi z, British colunmbia VOM 1A0

Tel: (604) 796-2534 Fax: (604) 796-2538

MACDONALD L

British Colunbia Mnistry of Agriculture, Fisheries and Food
17720-57 Ave., Surrey British Colunbia V3S 4P9

Tel: (604) 576-5600 Fax: (604) 576-5652

TI TLE: EFFI CACY OF ElI GHT FUNG Cl DE TREATMENTS AGAI NST FRUI T ROT ON BLUEBERRI ES,
1994

MATERI ALS: BRAVO 500 0500F (Chl orothal onil)
BRAVO ULTREX 0825 SDG
FUNGI NEX 190 EC (Triforine)
ROVRAL 50% WP (| pr odi one)
MAESTRO 75 DF ( Capt an)
FLUAZI NAM 50% F

METHODS: The trial was |located at a farmin Matsqui, British Colunmbia with a
history of fruit rot. Plots consisting of one bush each were replicated six tines
in a random zed conpl ete bl ock design. Each treatnent (Table 1) was repeated
every 7-10 d with first sprays beginning March 31 (Treatnment 1). The nunber of
applications for each treatnment was dependent upon stage of bloomor fruiting
(Table 1). The sprays were applied with a CO back-pack sprayer, single cone
nozzl e at 690 kPa and vol unme of 1000 L/ha. Berry sanples were hand-picked on July
20, 27, and August 12 for incubation experinents. A total of 3,240 berries were
coll ected. The sanmples from each treatnment were individually separated, with 20
berries per container. Care was taken to ensure no berry touched another
Containers were held at approximately 100% R H. at roomtenperature (27°C)

Readi ngs were made in 7 d. The nunber of infected berries was recorded for each
fungus. Berries were harvested July 13, 27, August 10 and 24.

RESULTS: Bravo and fluazi nam gave good control of post-harvest fruit rot (Table
1). This may have been partly due to the shorter pre-harvest spray interval. The
Rovral treatnent had the same tim ng but gave no control, although this may be
due to its lack of persistence. The Maestro treatnment did not provide control of
overal |l post-harvest rot, although it did reduce anthracnose |levels. All
treatnents except Rovral reduce anthracnose |levels. There were differences in the
| evel of fruit rot at each picking. Fruit rot levels were | owest on July 27, and
hi ghest on August 3 (Table 2). Wen all treatnents were conbi ned, Botrytis caused
the hi ghest level of infection 21.1% (Table 3).

Resi dues were observed on berries and | eaves fromtreatnents 1 and 2. Berries
fromtreatnents of Fungi nex had russetting, but this was not quantified.

Fl uazi nam caused a significant increase in total yield (Table 3). There were no
ot her differences between treatnments for yield.

CONCLUSI ONS: The more persistent fungicides Bravo and fluazi nam of f ered
post - harvest fruit rot protection, but that the protectant fungicides Rovral and
Maestro were not effective when applied during bloom Further work is required to
determ ne the nost effective application tines for Maestro. Anthracnose was
present on 5% of untreated fruit. W do not know the inportance of anthracnose on
bl ueberries in British Col unbi a.
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Tabl e 1. Conparison of total average nunbers of berries per 60 infected with
Botrytis, Gonerella and total fruit rot follow ng various fungicide sprays
during the season - 1994.

Tr eat nent Rat e Ti me Botrytis G onerel la Tot al

a.i./ha Sprays Number/ 60 Number/ 60 Fruit rot

Appl i ed* Berries Berries Number/ 60 Berries

Bravo 500 7.5 kg A 3.2 E 0.0 B 3.8 C
Bravo U trex 4.5 kg A 5.7 DE 0.0 B 6.3 C
Fungi nex 2.8 L B 13.8 ABC 0.2 B 15.3 AB
Fungi nex 2.8 L C 14.7 ABC 0.3 B 15.3 AB
Rovr al 2.0 kg D 13.3 BCD 1.2 AB 15.3 AB
Maestro 2.4 kg E 21.3 A 0.2 B 22.0 A
Maestro 1.2 kg F 17.5 AB 0.0 B 18.7 A
Fl uazi nam 1.0 kg D 7.7 CDE 0.0 B 7.8 BC
check - - 16.8 AB 3.3 A 20.7 A
ANOVA P = <0.05 *x *x *x
* Timng: A - Applied before bud break repeated at bud break then every

7-10 d to fruit maturity.

B - Begun at bud break and continued to the end of bloom
C - Begun at bud break and stopped before mn d-bl oom
D - Applied at bud break and then every 7-10 d to fruit maturity.
E - Begun at bl oom and continued until bloom conplete. Applied every
7 d.
F - Begun at bl oom and continued until bloom conplete. Applied every
3-4 d.
** Fi gures are the nmeans of six replications. Nunbers followed by the same
letter are not significantly different according to Duncan's Miltiple Range

Test (P = <0.05).

Table 2. Percent of total rot per treatnment for three dates, and days since | ast
treat ment.

Tr eat nent Days % Tot al Days % Tot al Days % Tot al
Si nce Rot Si nce Rot Si nce Rot
Last July 27 Last Aug 3 Last Aug 19
Tr eat ment Tr eat ment Tr eat ment
Bravo 500 (A) 21 3.4 A 28 4.2 E 14 9.2 C
Bravo Utrex (A 21 0.0 A 28 12.5 DE 14 20.0 BC
Fungi nex (B) 67 0.9 A 74 44.2 ABC 90 30.9 ABC
Fungi nex (C) 67 5.0 A 74 40.1 BCD 90 30.9 ABC
Rovral (D) 21 1.7 A 28 46.7 ABC 14 26.7 BC
Maestro (E) 64 6.7 A 71 73.4 A 86 30.9 ABC
Maestro (F) 64 4.2 A 71 60.9 CDE 86 35.9 AB
Fl uazi nam (D) 21 0.9 A 28 20.9 CDE 14 12.5 C
check - 5.0 A - 45.0 ABC - 50.0 D
ANQ/A P = <O_ 05 * % * % * % * % * % * %
** Fi gures are the nmeans of six replications. Nunbers followed by the same

letter are not significantly different according to Duncan's Miltiple Range
Test (P = <0.05).
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Table 3. A conparison of total yields per bush of blueberries sprayed with
vari ous fungici des.

Tr eat nent Yi el d (Kg/ bush)
Bravo 500 (A) 13.7 BCD*
Bravo Utrex (A 15. 8 ABCD
Fungi nex (B) 12.4 D

Fungi nex (C) 13.4 CD
Rovral (D) 13.9 BCD
Maestro (E) 16. 6 ABC
Maestro (F) 17.4 AB

Fl uazi nam (D) 18.0 A
check 14.0 BCD
ANOVA P = <0.05 *

* Fi gures are the nmeans of six replications. Nunbers followed by the same

letter are not significantly different according to Duncan's Miltiple Range
Test (P = <0.05).

#093
CROP: Bl ueberry, cv. Bluecrop
PEST: Mummy berry, Monilinia vaccinii-corynbosi (Reade Honey)

NAME AND AGENCY

FREEMAN J A

Freeman Agri Research Service

Agassi z, British Colunmbia VOM 1A0

Tel: (604) 796-2534 Fax: (604) 796-2538

MACDONALD L

British Colunbia Mnistry of Agriculture, Fisheries and Food
17720-57 Avenue, Surrey, British Colunbia V3S 4P9

Tel: (604) 576-5600 Fax: (604) 576-5652

TI TLE: EFFI CACY OF FI VE FUNG CI DE TREATMENTS AGAI NST PRI MARY AND SECONDARY MJUMMY
BERRY | NFECTI ONS ON BLUEBERRI ES, 1994

MATERI ALS: BRAVO 500 0500 F (Clorothalonil)
BRAVO ULTREX 0825 SDG
FUNGI NEX 190 EC (Triforine)
ROVRAL 50% WP (| pr odi one)

METHODS: The trial was |located at a farmin Matsqui with a history of numy
berry. Plots consisting of one bush each were replicated six times in a

random zed conpl ete bl ock design. Each treatnment (Table 1) was repeated every 7-
10 d with first sprays beginning March 31 (Treatnent 1). The number of
applications (up to 15 applications) for each treatnent was dependent upon stage
of bloomor fruiting (Table 1). The sprays were applied with a CO, back-pack
sprayer, single cone nozzle at 690 kPa and volunme of 1000 L/ha. Primary infection
was recorded on April 26. Mummy berries were collected fromall bushes on four
dates, July 13, 27, August 10 and 24.

RESULTS: As presented in the table.
CONCLUSI ONS: All treatnments resulted in a significant reduction of primry and

secondary nmummy berry infections although Fungi nex gave the best results.
Fungi nex caused some russetting on the berries, but this was not quantified.
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Yi el ds were taken. There was no significant difference in yield between the
treat ments.

Table 1. Conparison of total numbers of primary and secondary mumry berries and
followi ng various fungicide treatments during the season - 1994.

Tr eat nent Rat e Ti me Primary Secondary
a.i./ha Spr ays I nfections I nfections
Appl i ed* Mummy Berry Mummy Berry
Nunber/ Bush Nunber/ Bush
Bravo 500 7.5 kg A 19.8 B 55.8 B
Bravo U trex 4.5 kg A 27.5 B 62.0 B
Fungi nex 2.8 L B 0.0 C 9.8 C
Fungi nex 2.8 L C 0.0 C 15.3 C
Rovr al 2.0 kg D 14.8 B 58.2 B
check - - 51.8 A 135.0 A
ANOVA P = <0.05 *x *x
* Timng: A - Applied before bud break repeat at bud break then every

7-10 d until fruit maturity.
B - Begun at bud break (when apothecia open) and continued until the end of
bl oom
C - Begun at bud break (when apothecia open) and stopped before n d-bl oom
D - Applied at bud break and then every 7-10 d until fruit maturity.

** Fi gures are the nmeans of six replications. Nunbers followed by the sanme
letter are not significantly different according to Duncan's Miltiple Range
Test (P = <0.05).

#094

STUDY DATA BASE: 402-1461-8605

CROP: Cherry, cv. Montnorency

PEST: Powdery m | dew, Podosphaera clandestina (Wallr.:Fr.) Lév.

NAMVE AND AGENCY

SHOLBERG P L and BEDFORD K

Agriculture and Agri-Food Canada, Sunmerland Research Centre
Summer | and, British Colunmbia VOH 1Z0

Tel: (604) 494-7711 Fax: (604) 494-0755

TI TLE: CHERRY POADERY M LDEW CONTROL W TH NOVA, 1994

MATERI ALS: KUMULUS S 80 WDG (sul fur)
NOVA 40 WP (nycl obut anil)

METHODS: The experinment was conducted at the Summerl| and Research Centre on nmature
cherry. Nine trees in 2 rows were separated into 3 blocks of 3 random single tree
replicates per block. The three treatnents, except the control, were applied
until runoff with a hand-gun operated at 700 kPa. They were applied on April 22
(full bloom, May 3 (petal fall), My 17 (first cover) and May 31 (second cover).

Secondary powdery mi | dew was eval uated on | eaves on June 14, 1994 by randomy
sel ecting 10 shoots on each single tree replicate and counting the number of
| eaves with m | dew and the area of m|dew on each infected |eaf.

RESULTS: NOVA and KUMULUS S both provided effective di sease control
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CONCLUSI ONS: NOVA is an effective alternative to KUMJULUS S for the control of
powdery mi | dew on cherries.

Tr eat ment Rat e Leaves Leaf Area
(product 100 L) (9% (9%
NOVA 40 WP 11. 3¢ 2.7 B* 0.2 B
KUMULUS S 200. 0g 14.0 B 1.3 B
Contr ol --- 60. 3A 22. 0A
* Means within the same colum followed by the sane letter are not

significantly different at P = 0.05 as determ ned by the Wall er-Duncan K-
ratio t-test.

#095
CROP: Cranberry, cv. Bergman
PEST: Upri ght di eback, Diaporthe vaccinii Shear

NAMVE AND AGENCY

FREEMAN J A

Freeman Agri Research Service

Agassi z, British Colunmbia VOM 1A0

Tel: (604) 796-2534 Fax: (604) 796-2538

MACDONALD L

British Colunbia Mnistry of Agriculture, Fisheries and Food
17720-57 Avenue, Surrey, British Colunbia V3S 4P9

Tel: (604) 576-5600 Fax: (604) 576-5652

TI TLE: EFFI CACY OF NI NE FUNG CI DE TREATMENTS AGAI NST UPRI GHT DI EBACK ON
CRANBERRI ES, 1994

MATERI ALS: BRAVO 500 0500F (Cl orothal onil)
BRAVO ULTREX 0825 SDG
COPPER OXYCHLORI DE 50 WP

METHODS: Plots were 2.25 nt, replicated eight tinmes in a random zed conpl ete

bl ock design. Treatments were applied according to a schedule outline in Table 1
The sprays were applied with a CO, back-pack sprayer, single cone nozzle at 690
kPa and vol une of 2000 L/ha. Upright dieback infection was recorded on Septenber
27.

RESULTS: As presented in the table.

CONCLUSI ONS: Bravo 500 applied fromthe bud break stage to early berry

devel opnent gave the best control of upright dieback. The next best control was
obt ai ned with copper oxychloride and Bravo 500 applied at varying schedules from
bud break to early berry devel opment. All of these effective treatnments covered
the early bloom period. Control fromthe "D" schedule did not include coverage
during the early bl oom period and was | ess than satisfactory. There were no
significant differences between fungicide rates in this trial which suggests that
growers could use the lower rates of Bravo 500. Phytotoxicity was not observed on
the plants fromany treatnment, even though tenperatures reached highs of 29°C.
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Table 1. Conparison of anount of upright dieback infections on cranberries
followi ng various fungicide sprays during the season - 1994.

Tr eat ment Rat e Ti me Nunber of
kg a.i./ha Spr ays Uprights Infected
Appl i ed* wi t h Di eback/ 30 cn?
Bravo 500 5.88 D 31.5 BC
Bravo U trex 5. 88 D 39.3 AB
Bravo 500 5.88 B 20.6 D
Bravo 500 4.6 B 15.9 DE
Bravo 500 3. 36 B 22.3 CD
Copper oxychl ori de 2.0 A 12.0 DE
Copper oxychl ori de 2.0 B 21.5 CD
Bravo 500 3. 36 C 7.5 E
Copper oxychl ori de 2.0 C 16. 3 DE
check 48.1 A
ANOVA P = <0.05 *x
* Timng: A- 1/4 inch bud growmth (bud break) + 2 weeks later + 2 weeks | ater

(early bl oom
B - Early bloom (5% + 2 weeks later (late bloom + 2 weeks later (early
berry devel opnment).
C- 1/4 inch bud growth (bud break) + 2 weeks later + 2 weeks later (10 -
50% flower in bloom + 2 weeks later (late bloom) + 2 weeks later (early
berry devel opnment)
D - Late bloom+ 10 d later + 10 d | ater.
Not Applied after August 1.

** Fi gures are the means of 8 replications. Numbers followed by the sane
letter are not significantly different according to Duncan's Miltiple Range
Test (P = <0.05).

#096
CROP: Filbert, cv. Barcel ona
PEST: Bacterial blight, Xanthomonas canpestris pv. corylina (MIller et al.) Dye

NAME AND AGENCY

FREEMAN J A

Freeman Agri Research Service

Agassi z, British Col unmbia VOM 1A0

Tel: (604) 796-2534 Fax: (604) 796-2538

MACDONALD L

British Colunbia Mnistry of Agriculture, Fisheries and Food
17720-57 Avenue, Surrey, British Colunbia V3S 4P9

Tel: (604) 576-5600 Fax: (604) 576-5652

TI TLE: EFFI CACY OF COPPER OXYCHLORI DE AGAI NST BACTERI AL BLI GHT ON FI LBERTS
MATERI ALS: COPPER OXYCHLORI DE 50% WP

METHODS: Trials were conducted on three different sites. Plots were one-eighth,
one-si xth and one-quarter ha replicated three tines in random zed conpl ete bl ock
desi gn. Copper oxychloride was applied 3 tines in each trial i.e., Septenber 2,
1993 (trees in full leaf), Decenber 15-18, 1993 (90-95% | eaf drop) and March 25,
1994 (bud break). The sprays were applied with an air blast sprayer at 552 kPa.
Sprays were applied at 1.5-4.5 kg a.i./ha depending on size of trees. Efficacy
rati ngs were made July 13, 1994. Sanples of nuts were collected per site on
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Septenber 3, 1993 for residue anal ysis.

RESULTS: As presented in the table.

Trial site 1. Consisted of a mature orchard with noderate | evels of bacterial
blight. The trees did not have crown infections and the shoots had not been
pruned out. This provided a | arge area for new infections to occur as young wood
is nost susceptible to infection. The one- and two-year old suckers were exam ned
for infections during July and were considered infected if there were any | esions
present. The bark was renoved from cankers to confirmthat the tissue beneath was
necrotic. Isolations were nmade from several cankers to confirmthe bacteriumdid
cause these infections.

Trial site 2. This site had a serious di sease problem for over four years. The
bact eri um was spread around the orchard by pruners from sucker pruning. This
resulted in crown infections. It becane apparent that although the di sease was
severe at this site, it was not possible to evaluate the effect of the copper
treatnent. The copper treatnent is only a protectant and not an eradicant so it
has no effect on old infections. Mt of the new growmh (which was protected) was
so severely affected by the crown infections that it was not possible to evaluate
the new i nfections that woul d have entered the branch through wounds and | eaf
scars. The trees had al so had the suckers renoved so these could not be
eval uat ed.

Trial site 3. This site had no active di sease.

CONCLUSI ONS: Copper oxychl oride reduced the percent of filbert shoots infected
with bacterial blight.

Tabl e 1. Conparison of percent of shoots infected with bacterial blight foll ow ng
copper oxychl ori de sprays.

Percent | nfected Shoots

Tr eat ment Rate a.i./ha Site 1 Site 2 Site 3

1. Control - 50.0 A N A 0.0

2. Copper oxychl oride 1.5-4.5 KG 15.0 B N A 0.0

ANOVA P = <0.05 *

* Figures are the nmeans of three replications. Numbers foll owed by the sanme

letter are not significantly different according to Duncan's Miltiple Range
Test (P = <0.05).

#097
CROP: Grape, cv. Riesling

PEST: Bunch rot, Botrytis cinerea Pers.,
Downy mi | dew, Pl asnmopara viticola
(

(Berk. and Curt.) Berl. and deTon
Bl ack rot, Guignardia bidwellii I

Ell.) Viala and Ravaz

NAME AND AGENCY

BARTON W R, CLAYSON J E, COTTENDEN S A, DOHERTY J AND YOUNG B A
Vaughn Agricul tural Research Services Ltd.

R R 2, Branchton, Ontario NOB 1LO

Tel: (519) 740-8739 Fax: (519) 740-8857

TI TLE: CROP TOLERANCE AND EFFI CACY OF FLUAZI NAM | N GRAPES
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MATERI ALS: FLUAZI NAM 500 F, FLUAZI NAM 75 SDG
ROVRAL 50 WP (| pr odi one)
NU- FI LM

METHODS: The test was conducted in Vineland, Ontario. Treatnents were assigned to
single row, 8 mplots, replicated three tinmes and arranged according to a

random zed conpl ete bl ock design. Applications were made with a Sol o back- pack
airbl ast sprayer, in 1100 L/ha of water, on 09-06-94 (shoot el ongation),

21-06-94, 06-07-94 (late bloom, 20-07-94, 29-07-94 (bunch closure), 25-08-94
(veraision), and 16-09-94 (14 d pre-harvest). Each treatnent received a total of
seven applications. The shoot el ongation application was applied at 550 L/ha.
Downy m | dew was rated by collecting 20 | eaves at random and counti ng the number
showi ng di sease synptons. Bl ack rot and Botrytis bunch rot were rated by counting
the nunber of diseased bunches in 20 randomy sel ected bunches. Severity was
rated visually on a scale of 0 to 5, where 0 = no effect, and 5 = 100% i nfecti on
Data were anal yzed using an analysis of variance and Duncan's Miltiple Range Test
at the P = 0.05 significance |evel.

RESULTS: Efficacy data are presented in the tables. There was no visual injury to
the crop caused by any of the treatnents tested.

CONCLUSI ONS: Plots treated with fluazinam had significantly fewer |eaves infected
with downy nmildew and the severity of infection was significantly | ess than plots
treated with ROVRAL or left untreated. Black rot and Botrytis bunch rot incidence
was significantly less in the fluazi nam and ROVRAL treated plots when conpared to
the untreated plots. The two fluazinam formul ati ons were equally safe and
effective for controlling the three diseases. The addition of NU-FILM sticker
showed no advantage in ternms of di sease control when conpared to fluazi nam al one.
Berries treated with NU-FILM showed a |loss, or alteration in the thin waxy | ayer
on the skin, called bloom which prevents water | oss. This was replaced by an
oily, shiny appearance. It is not known whether this had any inpact on fruit

qual ity or sugar content.
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Table 1. Mean downy m | dew i nci dence (nunber of infected | eaves per 20) and
severity (rated on a scale of 0-5) on Riesling grapes, 1994.

I nci dence I nci dence Severity

Tr eat nent Rat e No. /20 | eaves No. /20 | eaves (0-5)
(product/ha) 08-Aug-94 23- Aug- 94 23- Aug- 94
1. fluazinam 500F 1.00 L 0.3 b* 6.0 b 1.0 b
2. fluazi nam 500F 1.50 L 0.0 b 5.7 b 1.0 b
3. fluazi nam 500F + 1.00 L 0.0 b 6.7 b 1.3 b
NU- FI LM 5.00 L

4. fluazi nam 75SDG 0.90 kg 0.0 b 7.7 b 1.0 b
5. ROVRAL 50 WP 1.50 kg 10. Oa 16.7 a 4.7 a
6. Untreated ---- 13.7a 17.0 a 4.7 a
* Means foll owed by the sanme letter are not significantly different P = 0.05,

Duncan's Multiple Range Test).

Tabl e 2. Mean nunber of bunches infected with black rot and Botrytis bunch rot
and bl ack rot severity on Riesling grapes, 1994.

Bl ack Rot Bl ack Rot Bl ack Rot Bunch Rot
Tr eat nent Rat e #/ 20 bunches Severity(0-5) #/40 bunches #/40 bunches
(product/ha) 08-Aug-94 08- Aug- 94 26- Sep-94 26- Sep-94
1. fluazinam 500F 1.00 L 1.0 b* 0.3 b 3.0 b 0.0 b
2. fluazi nam 500F 1.50 L 1.0 b 0.7 ab 4.3 b 0.0 b
3. fluazinam 500F + 1.00 L 0.7 b 0.7 ab 2.7 b 0.3 ab
NU- FI LM 5.00 L
4. fluazinam 75SDG 0.90 kg 1.0 b 0.7 ab 5.0 b 0.0 b
5. ROVRAL 50 W 1.50 kg 3.0 a 1.3 ab 5.3 b 0.0 b
6. Untreated ---- 7.0 a 1.7 a 16.0 a 1.0 a
* Means foll owed by the sane letter are not significantly different (P =

0. 05, Duncan's Miltiple Range Test).

#098
STUDY DATA BASE: 402- 1461- 8605
CROP: Peach, cv. d ohaven
PEST: Brown rot, Mnilinia fructicola (Wnt.) Honey
NAMVE AND AGENCY
SHOLBERG P L and BEDFORD K
Agriculture and Agri-Food Canada, Sunmerland Research Centre
Summer | and, British Colunbia VOH 1ZO
Tel: (604) 494-7711 Fax: (604) 494-0755
TI TLE: USE OF | PRODI ONE FOR CONTROL OF BROWN ROT I N 1994
MATERI ALS: CAPTAN 80 WP
EXP- 10295A 50 WG (| pr odi one)
ROVRAL 50 WP (| prodi one)

METHODS: The experinment was conducted at the Summer| and Research Centre on mature
G ohaven peach trees. Twelve trees in 2 rows were separated into 4 bl ocks of 3
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random single tree replicates per block. The treatnents were applied until runoff
with a hand-gun operated at 700 kPa. Treatnments were applied on April 15 (5%

bl oom, April 22 (full bloom, August 2 (ripening fruit) and August 15 (2 d

bef ore harvest).

Bl ossom bl i ght was eval uated by visually counting the nunber of w thered bl ossons
on each tree. Fruit rot was evaluated by picking 40 fruit from each tree and

pl acing in cardboard trays with separate cups for each fruit. The fruit was

pl aced in a 20°C tenperature controlled room and covered wi th polyethylene liners
in order to keep high hum dity around the peaches. Nunber of fruit with brown rot
decay was counted 5 d after harvest.

RESULTS: Bl ossominfection did not occur. ROVRAL and EXP10295A provi ded effective
control of fruit brown rot (Table 1). Synptons of phytotoxicity were not observed
at any time during this experinment.

CONCLUSI ONS: EXP10295A was as effective as Rovral and Captan for control of brown
rot.

Table 1. Percent fruit brown rot on peaches 5 d after harvest.

Tr eat nent Rate (product/ 100 L) Fruit Brown Rot (%

Contr ol ---- 31.2 A*

CAPTAN 75 WG 133.0 g 10.8 B

EXP10295A 50 WG 50.0 g 8.3 BC

ROVRAL 50 WP 50.0 g 6.7 C

* Mean val ues followed by the same letter are not significantly different at

the 5% I evel according to Duncan's Miltiple Range Test.

#099
CROP: Strawberry, cv. Redcoat
PEST: Gray nmold, Botrytis cinerea Pers.

NAME AND AGENCY

BARTON W R and COTTENDEN S A

Vaughn Agricul tural Research Services Ltd.
R R 2, Branchton, Ontario NOB 1LO

Tel: (519) 740-8730 Fax: (519) 740-8857

TI TLE: ROVRAL FORMULATI ONS FOR CONTROL OF GRAY MOLD I N STRAVBERRI ES

MATERI ALS: ROVRAL 50 WP (I prodi one 50%
EXP- 10370A 50 WG (| prodi one 50%
MAESTRO 75 DF (Captan 75%

METHODS: A third year picking field of strawberries in Lynden, Ontario was used
as the trial site. Treatnents were assigned to 2 mx 10 mplots, replicated four
ti mes and arranged according to a random zed conpl ete bl ock design. Plots were
sprayed on May 30, 1994 and June 9, 1994 using a 2 m hand boomwth a CO, powered
sprayer at a water volume of 350 L/ha. Sprayer pressure at the source was 206
kPa. A maintenance treatnment of cypernethrin applied at a rate of 0.070 kg
a.i./ha was made for the control of insect pests. Efficacy ratings on June 28
consi sted of a harvest of 100 berries per plot. Diseased berries fromthe 100
harvested were counted and a percent disease was cal cul ated. Percent di sease was
cal cul ated after 24 h storage at 21 degrees Cel cius using the same nmethod. Data
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wer e anal yzed using anal ysis of variance and Duncan's Miltiple Range Test at the
5% si gni fi cance | evel

RESULTS: Efficacy data are presented in the table. There was no visual injury to
the crop caused by any of the treatnents tested.

CONCLUSI ONS: All three treatments provided effective control of gray nold wthout
causi ng any phytotoxicity to the crop. It is believed that a final application
prior to harvest would have reduced the ampbunt of disease that devel oped post-
harvest. There was rain on 3 of the 5 d |leading up to harvest that likely led to
this quick deterioration.

Table 1. Mean percent gray nold di sease at harvest (June 28) and post-harvest
(June 29) on Redcoat strawberries, 1994.

Tr eat ment Rat e % Di sease % Di sease
(kg a.i./ha) 28-June- 94 29-June- 94

1. Untreated control ---- 9.5 a* 41.3 a

2. ROVRAL 50 WpP 1.00 3.8 b 21.3 b

3. EXP-10370 1.00 4.3 b 20.0 b

4. MAESTRO 75 DF 3.00 4.8 b 19.5 b

* Means foll owed by the sanme letter are not significantly different

(P = 0.05, Duncan's Miltiple Range Test).
Pest Managenent Research Report - insects and Di seases / 1994
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SECTI ON K

DI SEASES OF VEGETABLE AND SPECI AL CROPS /
MALADI ES DES LEGUMES ET CULTURES SPECI ALES

Section Editor / Réviseur de section : P.D. Hildebrand

#100 REPORT NUMBER / NUMERO DU RAPPORT
| CAR: 20902309
CROP: Bean, dry, (Phaseolis vulgaris L.), cv. Ohello (pinto type)

PEST: Hal o blight, Pseudononas syringae pv. phaseolicola (Burkh.) Young et al
Seed- and soil -borne fungi, Fusarium spp., Penicillium spp.
Trichoderma sp., Rhizopus sp., Rhizoctonia solani Kihn

NAME AND AGENCY

HOMARD R J, BRIANT MA and SIMS S M

Al berta Special Crops and Horticultural Research Center
SS4, Brooks, Alberta T1R 1E6

Tel: (403) 362-3391 Fax: (403) 362-2554

TI TLE: EFFI CACY OF SEED TREATMENTS FOR THE CONTROL OF HALO BLI GHT AND SEED DECAY
OF DRY EDI BLE BEANS: |. GREENHOUSE AND LABORATORY TRI ALS I N SOUTHERN ALBERTA | N
1994

MATERI ALS: AGRI CULTURAL STREPTOMYCI N (Streptomycin Sul phate 62. 6% WP
equi val ent to 50% Streptomyci n base)
CAPTAN 30- DD (Captan 28. 7% SU)

METHODS: Separate 500 g lots of dry bean seed naturally infested with Pseudononas
syringae pv. phaseolicola and various fungi were treated with three rates of

AGRI CULTURAL STREPTOMYCI N, three rates of AGRI CULTURAL STREPTOMYCI N + CAPTAN 30-
DD, and one rate of CAPTAN 30-DD as specified in Table 1. The required anounts of
STREPTOMYCI N were each mxed in 2.5 nmL of water and applied to the 500 g | ots of
seed as a slurry. The CAPTAN suspension was supplemented with 1.75 nmiL of tapwater
to facilitate even coverage of the seed. An additional |ot of bean seed was
treated with tapwater as a control. The seed treatnments were applied with a
CGust af son Batch Lab Treater. Before each test |lot was treated, 500 g of seed was
run through the treater to pre-coat the drumw th the respective fungicide in
order to m nimze adhesion | osses.

On February 3, two separate greenhouse experinments were started. In one, nedium
grade horticultural vermculite was used as the growing nedium while in the
other it was non-pasteurized soil. The treatnments and environnmental conditions
assigned to each experinment were identical. Each treatnent consisted of eight 15
cm di anmeter pots (replicates) with 25 seeds per pot. Air tenperatures were

mai nt ai ned at ca. 22°C, supplenmentary light was provided for 12 h/d, and the pots
were watered as required. Energence counts were taken on March 8 and the data
were tabul ated and subjected to ANOVA. After the energence data had been taken
the plants were thinned to 5 per pot and both experinents were covered with

pl astic sheeting to provide a humd mcroclimte favourable for hal o blight

devel opnent. After 2 weeks, the plastic was renmoved and blight incidence and
severity were rated.

Due to poor energence, the experinment with soil as the grow ng medi um was
repeated on May 26 using six pots per treatnment and 50 seeds per pot.

Envi ronmental conditions were the sane as before, except that air tenperatures
were 22-25°C and no supplenental |ighting was provided. This trial was termnm nated
on June 10, and the data were processed as for the earlier trial
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Two separate assays for seed-borne bacteria and fungi were conducted in the

| aboratory. In the first, 50 seeds from each treatnent (see Table 2) were pl aced
onto petri dishes of potato dextrose agar (5 seeds per plate). The plates were

i ncubated at room tenperature (ca. 20-23°C) for 5-7 d, then observed for the
presence and type of mcrobial growth. Follow ng the conclusion of this
experiment, a second trial was run using seed that was: a) not surface-sterilized
prior to the application of STREPTOMYCI N and/or CAPTAN, b) surface-sterilized for
1.5 mnutes in 1% sodi um hypochlorite and rinsed with sterile water prior to
treatnent, or c) surface-sterilized for 3 mnutes and rinsed prior to treatnment
(see Table 3). These seeds were plated as descri bed above and checked for funga
and bacterial growh after 5-7 d of incubation

RESULTS: No significant differences in percent energence between treatnents were
observed either in soil or vermculite for the experinments planted on February 3
(Table 1). Germnation of the seed and pl ant vigour were generally poor, and no
bacterial blight devel oped on the plants incubated under hum d conditions. In the
trial seeded May 26, sonme differences in stands were noted between treatnents,

but none was significantly better or worse than the check

Treated and untreated seeds plated onto PDA without prior surface sterilization

were rapidly colonized by Penicillium Rhizopus and/or Trichoderma (Table 2) to
the extent that no bacterial colonies were observed on the plates. Seed
treat nents contai ni ng CAPTAN generally controlled Penicillium and Rhizopus

significantly better than those with STREPTOMYCI N al one, and they al so reduced
percent col onization by these two fungi relative to the untreated check. None of
the treatnments significantly reduced the | evels of seed-borne Trichodernm
conpared to the check.

On seeds with no prior surface sterilization, STREPTOMYCIN + CAPTAN and CAPTAN

al one al nost al ways controlled Penicilliumand Trichoderma significantly better
than the treatnments containing only STREPTOWCI N, which were sinmlar to the
check. No significant differences between treatnments were detected where seed was
surface sterilized for 1.5 m nutes; however, where 3.0 m nutes of surface
sterilization was enpl oyed, CAPTAN-containing treatnents only succeeded in
reduci ng the levels of Penicilliumand not the other two genera.

CONCLUSI ONS: Efforts to denonstrate efficacy agai nst seed-borne bacteria in these
trials were inconclusive, and none of the products tested significantly inproved
percent energence relative to the check (Table 3). Seed treatnents containing
CAPTAN, al one or in conbination with STREPTOMYCI N, generally gave better contro
of seed-borne fungi than those contai ning STREPTOMYCI N al one. Increasing the
rates of application for the various seed treatnment products did not necessarily
i mprove their perfornmance.

Pest Managenent Research Report - insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



Table 1. Percent energence of Othello pinto dry beans treated with various rates
of STREPTOMYCI N, CAPTAN, and STREPTOMYCI N + CAPTAN and planted into soil and
verm cul ite under greenhouse conditions.

Tr eat nent Rat e of Seeded February 3* Seeded May 26**
product/ @ --emm e e e aaoiao oo
kg seed Soil*** Vermculite Soi
Untreated check -- 4.2 48.0 43.0 abc
STREPTOMYCI N 0.2 ¢ 3.3 52.0 31.7 ¢
STREPTOWMYCI N 0.4 ¢ 9.7 47.0 33.3 bc
STREPTOMYCI N 1.0 g 8.5 44. 0 37.3 abc
STREPTOMYCIN + CAPTAN 0.2 g + 1.5 nL 7.5 51.5 36. 3 abc
STREPTOMYCIN + CAPTAN 0.4 g + 1.5 nL 12.9 40. 2 47.3 a
STREPTOMYCIN + CAPTAN 1.0 g + 1.5 nL 9.5 48. 0 31.7 ¢
CAPTAN 1.5 nm 4.6 46.0 46. 3 ab
ANOVA P#0. 05 ns ns S
Coefficient of Variation (% 24. 4 201.8 100. 8
* These val ues are the neans of eight replications (pots), with 25 seeds
pl anted per pot.
** These val ues are the neans of six replications (pots), with 50 seeds
pl anted per pot. Numbers followed by the same small letter are not

significantly different according to Duncan's Miltiple Range Test (P#0.05).

i These data were square-root-transformed prior to ANOVA and the
detransfornmed nmeans are presented here.

Table 2. Incidence of three genera of fungi on treated and untreated seed of
O hello pinto dry beans plated onto potato dextrose agar.*

Tr eat ment Rat e of % seeds col oni zed

product/ e e e e

kg seed Penicillium Trichoderm Rhi zopus
Untreated check -- 98.7 a 2.4 Db 84.6 a
STREPTOMYCI N 0.2 g 100.0 a 0.0 b 20.7 bc
STREPTOMYCI N 0.4 ¢ 100.0 a 65.5 a 65.5 ab
STREPTOMYCI N 1.0 g 100.0 a 9.6 b 97.5 a
STREPTOMYCI N + CAPTAN 0.2 g+ 1.5 n 17.8 bc 0.2 b 0.0 c
STREPTOMYCI N + CAPTAN 0.4 g+ 1.5n 34.4 b 0.9 b 0.5 c
STREPTOMYCI N + CAPTAN 1.0 g + 1.5 nL 7.4 c 1.2 b 0.8 ¢
CAPTAN 1.5 nm 13.0 ¢ 0.0 b 2.4 c
ANOVA P#0. 05 s s s
Coefficient of Variation (% 24. 4 201.8 100. 8
* The values in this table are the means of 10 replications (plates), with

seeds per plate. Sone seeds were col onized by nore than one type of

organi smand, if so, each occurrence was recorded separately. Percentage
data were arcsin-transformed prior to ANOVA and the detransforned nmeans ar
present ed here.
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Table 3. Incidence of three genera of fungi on treated and untreated seed of
O hello pinto dry beans, with and wi thout prior surface sterilization, plated
onto potato dextrose agar.*

Tr eat nent Rat e of % seeds col oni zed
product/ e e e e oo
kg seed Penicillium Trichoderm Rhi zopus

Unt reat ed check -- 100.0 a 100.0 a 100.0 a
STREPTOMYCI N 0.2 g 100.0 a 100.0 a 0.0 b
STREPTOMYCI N 0.4 ¢ 100.0 a 100.0 a 0.9 b
STREPTOMYCI N 1.0 g 100.0 a 100.0 a 0.0 b
STREPTOMYCI N + CAPTAN 0.2 g+ 1.5 n 3.4 b 7.3 b 0.0 b
STREPTOMYCI N + CAPTAN 0.4 g+ 1.5n 7.1 b 0.9 b 13.1 b
STREPTOMYCI N + CAPTAN 1.0 g + 1.5 nL 90.4 a 77.7 c 77.7 b
CAPTAN 1.5 nmL 15.9 b 19.6 b 13.1 b
ANOVA P#0. 05 S S S
Coefficient of Variation (% 24. 1 28. 7 62.9
1.5 mnutes of surface sterilization**
Unt reat ed check -- 12. 3 0.0 3.4
STREPTOMYCI N 0.2 g 72.0 4.8 3.4
TREPTOWYCI N 0.4 ¢ 76.9 3.1 13.1
STREPTOMYCI N 1.0 g 34.5 0.9 0.6
STREPTOMYCI N + CAPTAN 0.2 g+ 1.5 n 0.7 0.0 0.9
STREPTOMYCI N + CAPTAN 0.4 g+ 1.5n 5.2 0.0 7.6
STREPTOMYCI N + CAPTAN 1.0 g + 1.5 nL 27.2 0.0 13.1
CAPTAN 1.5 nmL 15.7 0.0 3.4
ANOVA P#0. 05 ns ns ns
Coefficient of Variation (% 365.1 90.0 104.5
3.0 mnutes of surface sterilization**
Untreat ed check -- 92.4 a 9.5 b 0.9 b
STREPTOMYCI N 0.2 g 94.8 a 4.8 b 0.9 b
STREPTOMYCI N 0.4 ¢ 100.0 a 0.0 b 0.9 b
STREPTOMYCI N 1.0 g 100.0 a 100.0 a 20.0 a
STREPTOMWCIN + CAPTAN 0.2 g + 1.5 nL_ 15.5 b 3.4 b 0.9 b
STREPTOMWCIN + CAPTAN 0.4 g + 1.5 nL_ 5.1 b 5.1 b 0.9 b
STREPTOMWCIN + CAPTAN 1.0 g + 1.5 nL_ 12.1 b 9.5 b 3.4 b
CAPTAN 1.5 nmL 1.8 b 12.8 b 13.1 b -
ANOVA P#0. 05 S S S
Coefficient of Variation (% 38.4 91.8 104. 6
* The values in this table are the means of five replications (plates), with

five seeds per plate. Sone seeds were col onized by nore than one type of
organi sm and, if so, each occurrence was recorded separately.

*x Bean seeds were surface-sterilized for 0.0, 1.5 or 3.0 minutes in 1% sodi um
hypochlorite, rinsed in sterile water, air dried, treated with
STREPTOMYCI N, STREPTOMYCI N + CAPTAN or CAPTAN, and plated onto potato
dextrose agar.
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#101
| CAR: 20902309
CROP: Bean, dry, (Phaseolus vulgaris L.), cv. Ohello (pinto type)

PEST: Hal o blight, Pseudononas syringae pv. phaseolicola (Burkh.) Young et al
Seed- and soil -borne fungi, Fusarium spp., Penicillium spp.
Trichoderma sp., Rhizopus sp., Rhizoctonia solani Kihn

NAME AND AGENCY

HOMRD R J, BRIANT MA and SIMS S M

Al berta Special Crops and Horticultural Research Center
SS4, Brooks, Alberta T1R 1E6

Tel: (403) 362-3391 Fax: (403) 362-2554

TI TLE: EFFI CACY OF SEED TREATMENTS FOR THE CONTROL OF HALO BLI GHT AND SEED DECAY
OF DRY EDI BLE BEANS: [1. FIELD TRI ALS I N SOUTHERN ALBERTA I N 1994

MATERI ALS: AGRI CULTURAL STREPTOMYCI N (Streptomycin Sul phate 62. 6% WP
equi val ent to 50% streptomyci n base)
CAPTAN 30- DD (Captan 28. 7% SU)

METHODS: Separate 500 g lots of dry bean seed naturally infested with Pseudononas
syringae pv. phaseolicola and various fungi were treated with three rates of

AGRI CULTURAL STREPTOMYCI N, three rates of AGRI CULTURAL STREPTOMYCI N + CAPTAN 30-
DD, and one rate of CAPTAN 30-DD as specified in Table 1. The required anounts of
STREPTOMYCI N were each mixed in 2.5 mL of water and applied to the 500 g | ots of
seed as a slurry. The CAPTAN suspension was supplemented with 1.75 niL of tapwater
to insure even coverage of the seed. An additional |ot of bean seed was treated
with tapwater as a control. The seed treatnents were applied with a Gustafson
Batch Lab Treater. Before each test |ot was treated, 500 g of seed was run
through the treater to pre-coat the drumw th the respective fungicides in order
to m nimze adhesion | osses. The treated and untreated seed was planted by hand
in afield at the ASCHRC, Brooks, on My 24. A random zed bl ock design with four
replications was used. Each subplot consisted of 1 x 5 mrow. The row spacing in
the trial was 60 cm and i ndividual seeds were spaced approximately 1.3 cm apart.
The total nunber of bean seeds in a 5 mrow was 384.

Enmer gence was determ ned on June 23 by counting all of the plants in each row.
Hal o blight severity was rated on June 28 and July 22, and blight incidence
(percent infected plants per row) was measured on June 28. The June 28 severity
rati ng was done on a randomy selected sanple of 20 di seased | eaves per row using
the visual assessnent key for common bacterial blight of beans devel oped by Janes
(1971), i.e. 0 = no disease, 1 = slight (1-10% | eaf area blighted), 2 = noderate
(11-25% bl ighted), 3 = severe (26-50% blighted), and 4 = severe (>50% bl i ghted).
The severity rating on July 22 was done differently than on June 28 because the
di sease had advanced to the point where many of the plants were dead or
defoliated. The July 22 assessnent was made by counting the total nunmber of
infected | eaves on 10 plants per row. Another incidence rating was not done on
this date because virtually all of the plants in the trial were affected.

RESULTS: As presented in the table. Energence was generally poor, with no
significant differences showi ng between any of the treatnents. Hal o blight

i nci dence was lower in plants grown fromtreated seed, but none of the treatnents
was significantly better than the check. On June 28, halo blight severity across
the trial was rated as slight to noderate, and di sease levels in the rows grown
fromtreated seed were generally | ower; however, no significant differences were
detected between any of the treatnments. By July 22, the di sease had become much
nore serious, but once again blight severity ratings in the treated subplots did
not differ significantly fromthe check
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CONCLUSI ONS: Though all of the seed treatnents tested generally reduced the
i nci dence and severity of halo blight, none proved to be significantly better
than the check at the 5% | evel of statistical probability.

REFERENCE: James, C. 1971. A Manual of assessnent keys for plant diseases. Can
Dept. Agric. Publ. 1458. Aner. Phytopath. Soc., St. Paul, M\

Table 1. Percent energence and incidence and severity of halo blight on Ot hello
dry bean plants derived fromseed treated with a bactericide (AGRI CULTURAL
STREPTOMYCI N) and a fungici de (CAPTAN), alone and in various conbinations, in a
field trial at the ASCHRC, Brooks, in 1994. *

Hal o bl i ght

Tr eat nent Rat e of Enmer gence I nci dence Severity Severity
pr oduct / (9% (% infected (0-4 (% | eaves

kg seed pl ant s) rating) affected)

June 28 June 28 July 22

Untreated check -- 32.6 15.3 1.4 73.5
STREPTOMYCI N 0.2 ¢ 32.1 9.7 1.3 70.1
STREPTOWYCI N 0.4 ¢ 35.1 8.4 1.2 70.0
STREPTOMYCI N 1.0 g 32.6 6.3 1.2 60.0
STREPTOMYCIN + CAPTAN 0.2 g/1.5 nL 35.5 6.8 1.1 63. 8
STREPTOMYCIN + CAPTAN 0.4 g/1.5 nL 34.9 8.4 1.4 70.5
STREPTOMYCIN + CAPTAN 1.0 g/1.5 nL 31.1 3.8 1.2 58.9
CAPTAN 1.5 nm 32.5 12.1 1.3 70.5

ANOVA P#0. 05 ns ns ns ns
Coefficient of Variation (% 15.0 36.7 27.9 9.5
* The values in this table are neans of four replications. Blight incidence

data were square-root-transformed before ANOVA. The detransforned neans are
presented here. Disease severity ratings on July 22 were arcsin-transfornmed
prior to analysis and the detransfornmed neans are |listed here.

#102

| CAR NUMBER: 306001

CROP: Canol a, spring, Brassica napus L., cv. Westar

PEST: Bl ackl eg, Leptosphaeria macul ans (Desm ) Ces. et de Not.

NAME AND AGENCY

HALL R and PHILLIPS L G

Departnent of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120, ext. 3631 Fax: (519) 837-0442

TI TLE: EVALUATI ON OF SEED TREATMENTS FOR CONTROL OF BLACKLEG OF CANCLA

MATERI ALS: UBI -2390-3 (Carboxin + Thiram 118 and 235 g a.i./L),
@8.5 and 17.0 m./ kg
UBI - 2369-1 (Carboxin + Thiram + Lindane; 45, 92 and 671 g a.i./L),
@22.5 L/ kg
UBI - 2576 ( Thi abendazol e + Thiram + Li ndane; 20, 60 & 512 g .i./L),
@28.0 nL/kg
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METHODS: Seed was infested with the fungus at the rate of 4 g seed/ 10 nL spore
suspensi on (107 spores/nL). The treatnments were uni nfested untreated seed,

i nfested untreated seed, and infested seed treated with chem cal product. A
random zed conpl ete block design with five replicates was established May 19.
Plots were 5 mlong and contained 15 rows 8 cm apart. Treated seed was sown in
the centre row of the plot at 20 seeds/m and the remai ning rows received

uni nfested untreated seed. Plots were separated by 1 guard row.

On August 23-25, the centre rows were evaluated for disease incidence (percentage
of plants with synptons) at the crown and for severity on a cross section of the
crown using a scale of 0-4 (0 = healthy, 1 = 1-25% 2 = 26-50% 3 = 51-75% 4 =
76-100% of crown cross section discolored). The remaining rows were rated for

i nci dence of disease at the crown Septenber 7-29. The incidence of disease per
row was regressed agai nst di stance on either side of the centre row.

RESULTS: As presented in the table.

CONCLUSI ONS: Bl ackl eg occurred in the centre row of the uninfested check
treatnent, indicating that inoculum other than that added to the seed was present
in the trial. Incidence and severity of blackleg were significantly higher in the
centre row of the infested check treatnment than in the uninfested check, a result
attributed to the inoculum added to the seed. Every chem cal treatnent
significantly reduced the severity and incidence of blackleg in the centre row
conpared to the infested untreated check and to I evels not significantly
different fromthose in the uninfested untreated check. This indicates that the
chem cals were highly effective in preventing transm ssion of the pathogen from
seed to the plant. Slopes (b) that were negative and coefficients of
determination (r? with P values of 0.003 and 0.06 for the regressions of disease
agai nst di stance on either side of the infested untreated row provi ded evi dence
of disease spread fromthe infested seed in the absence of chemi cal treatnent. In
all other cases, the coefficient of determ nation was not significant (P$0.05) or
the sl ope of the regression line was positive. This provides evidence that

chem cal treatment of the seed suppressed spread of the disease fromthe infested
row to adj acent rows. The values for neasured incidence of blackleg in the centre
row and the Y intercepts (a) of the regression equations agree in indicating that
t he background incidence of disease was near 20% that addition of inoculumto
seed doubl ed di sease incidence in rows sown with infested seed wi thout fungicide,
and that addition of fungicide to infested seed reduced di sease incidence to
background | evel s.
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Table 1. Effect of canola seed treatnment on severity and incidence of blackleg in
the centre row of plots and on paraneters of regression equations relating
bl ackl eg i nci dence to distance fromcentre row

Bl ackl eg centre row

August 23- 25* Regressi on equati on parameters**
e L = L I R
Tr eat nent m./ kg Severity Incidence Side r2 P a b
UBI - 2390- 3 8.5 0. 5a 26a west 0.02 0.73 28.9 0. 03
east 0.02 0.72 27.6 -0.02
UBI - 2390- 3 17.0 0. 3a 19a west 0.00 0.95 21.9 0. 00
east 0.54 0. 04 18.4 0. 09
UBI - 2369-1 22.5 0. 5a 23a west 0.42 0. 08 20.0 0. 09
east 0.41 0. 09 22.8 0. 06
UBI - 2576 28.0 0. 4a 22a west 0.31 0.15 17. 4 0. 08
east 0.05 0. 58 17.0 0. 03
I nfested check ---- 1.2b 49b west 0.79 0.003 41.3 -0.19
east 0.48 0. 06 41.4 -0.10
Uni nfested check ---- 0. 3a 23a west 0.20 0. 27 22.9 -0.04
east 0.02 0.76 20.5 0.01
* Means in a colum followed by the sane letter are not significantly
different at P#0.05 (LSD test).
** Di sease incidence (Y %9 was neasured in rows on the west and east sides of

the centre row and regressed agai nst distance (X cm fromthe centre row
according to the equation Y = a + bX

#103

STUDY DATA BASE: 375-1221-8177

CROP: Canol a, Brassica napus L., cv Exce

PEST: Bl ackl eg, Leptosphaeria macul ans (Desmaz.) Ces. & De Not.

NAME AND AGENCY

McKENZIE D L and VERVA P R

Agriculture and Agri-Food Canada, Saskatoon Research Centre
107 Science Place, Saskatoon, Saskatchewan S7N 0X2

Tel: (306) 956-7200 Fax: (306) 956-7247

TI TLE: EFFI CACY OF | Cl A-5504 AS A FOLI AR FUNG CI DE FOR CONTROL OF BLACKLEG I N
CANOLA, 1993-94

MATERI ALS: | Cl A-5504 (Azoxystrobin 80 WG
PREM ERE ( Thi abendazole 1.6% Thiram 4.8% Lindane 40%
TILT 250 EC (Propiconazol e 25%
SUPERI OR O L CONCENTRATE ( Surf act ant)
ATPLUS 463 (Surfactant)

METHODS: Tests were | ocated at the Saskatoon Research Farmin 1993 and 1994, and
in agrower's field near Wal dhiem Saskatchewan. The test sites were | ocated on

| and whi ch had abundant two-year old Leptosphaeria - infected canola stubble. The
tests were arranged in a RCB design with four replicates. Each plot consisted of
9 x 6 mrows with 250 seeds per row, all plots were separated by 6 rows of barley
to reduce interplot pycnidiospore spread. Al plots, except the untreated check
plots were planted with seeds treated with PREMERE @28.0 m product/kg. The
foliar application treatnents included single applications at 2 weeks after
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seeding (2 WAS) and dual applications at 2 and 4 weeks after seeding (2 + 4 WAS).
An R and D plot sprayer was used at 276 kPa and 350 L solution per ha. In 1993,
the surfactant ATPLUS 463 (AT) @0.5% spray volume was used with all foliar
applications, and in 1994, the surfactant Superior G| Concentrate (SOC) @ 1%
spray vol une was used in sone treatnents. At the Saskatoon | ocation the test
areas were irrigated to provide a mnimum equivalent of 2 cmrain per week to
pronote di sease spread during dry periods. At crop growth stage 5.1, all plants
in row 2 of each plot were assessed for disease severity; a disease rating (%
DRAT) was then cal cul ated for each plot (see Pesticide Research Report, 1982, p.
233). Analysis of variance for percent DRAT and percent of plants infected, and
ort hogonal conparisons on treatnment nmeans, were done. Treatnments were conpared to
the ?PREM ERE SD only" treatnent rather than the "No Treatnment” since all plots
receiving a foliar fungicide treatnent were planted with PREM ERE-treated seed.

RESULTS: As presented in the table.

CONCLUSI ONS: The results of the two prelimnary tests done in 1993 indicated that
| Cl A-5504 was effective in controlling blackleg. Both the single and dua
application at both rates significantly reduced incidence and severity of
infection. In the Saskatoon test the PREM ERE seed treatnent did not reduce
severity or incidence of blackleg. Analysis also showed a trend for dua
applications to significantly reduce incidence, but not severity, of blackleg
nmore than single applications.

For the 1994 test, orthogonal conparisons of rates at single application and with
surfactant showed a significant |inear decrease in severity, but not incidence,
with increasing rate. The sane analysis of rates at single and at dua

application w thout surfactant indicated there was no significant decrease in
severity or incidence with increasing rate of |ClA-5504. Conparison of individua
means to the PREM ERE ONLY treatnent indicated single applications of IClA-5504
at 125 g a.i./ha with surfactant and at 250 g a.i./ha without surfactant were
effective in reducing both incidence and severity of blackleg. The single
application of IClA-5504 at 125 g a.i./ha wi thout surfactant did not reduce

Bl ackl eg whi ch again shows that the surfactant is needed for efficacy. The dua
application of IClA-5504 at 125 g a.i./ha did significantly reduce severity but
not incidence of the disease. All treatnents with rates <125 g a.i./ha, with and
wi t hout surfactant, were ineffective. Treatnment with PREM ERE seed dressing only
does not significantly reduce severity or incidence of infection
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Fol i ar Di sease Di sease
Appl i cation Appl i cation Severity I nci dence
Fungi ci de Rate (g a.i./ha) Ti me (WAS) ( % DRAT) (% I nfection)

No Treat ment 0 0 21.0 44. 3
Prem ere SD only 0 0 16. 3 35.5

| CI A-5504 125 + AT 2 6.0 a 14.9 a
| CI A-5504 125 + AT 2 + 4 2.1 a 4.5 a
| CI A-5504 250 + AT 2 4.8 a 11.6 a
| CI A-5504 250 + AT 2 + 4 1.2 a 3.4 a
Error Mean Square 12. 6 64.7
B. V@l dhi em 1993

Prem ere SD only 0 0 37.8 73.6

| CI A-5504 250 + AT 2 + 4 14.9 a 37.7 a
Error Mean Square 41.9 205. 3
C. Saskatoon 1994

No Treat ment 0 0 17.7 36.0
Tilt 250.0 2 16.6 37. 4
Prem ere SD only 0 0 15. 2 33.0

| CI A-5504 31. 25 2 12.0 28.8

| CI A-5504 31.25 + SCC 2 13.1 28.8

| CI A-5504 31. 25 2 + 4 13.8 30.1

| CI A-5504 62.5 2 12.9 29.0

| CI A-5504 62.5 + SOC 2 12.9 29.0

| CI A-5504 62.5 2 + 4 12.8 29.1

| CI A-5504 125.0 2 12. 4 28. 4

| CI A-5504 125.0 + SCC 2 6.7 a 18.8 a
| CI A-5504 125.0 2 + 4 9.0 a 22.2

| CI A-5504 250.0 2 7.0 a 17.1 a
Error Mean Square 13.8 58.9

* Wthin a colum and test, only the values followed by the letter "a" are

significantly different fromthe value of the treatnment "Prem ere SD only"
accordi ng to orthogonal conparison analysis, P = 0.05.

#104

CROP: Canol a, Brassica rapa, cv. Reward

PEST: Sclerotinia stemrot, Sclerotinia sclerotiorum (Lib.) de Bary
NAME AND AGENCY

SONNTAG C W

Agr Evo Canada I nc.

Room 204, 1144 - 29th Ave, N.E. Calgary, Alberta T2E 7P1

Tel: (403) 250-7294 Fax: (403) 250-5882

TI TLE: CONTROL OF SCLEROTI NI A STEM ROT W TH PROCHLORAZ, 1994

MATERI ALS: PROCHLORAZ 450 g/L EC
BENOMYL 50% WP

Pest Managenent Research Report - insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



36

ENHANCE sur f act ant

METHODS: The trial was conducted in a comrercial field of B. rapa, cv. Reward at
Sprucevi ew, Alberta. The trial was designed as a random zed conpl ete bl ock
design, replicated four tinmes, with individual plots covering 12 nf. Treatnents
2-4 were applied at 25% bl oom at the rates indicated in Table 1. Treatnents 5-7
were applied at 100% bl oom or the begi nning stages of petal drop, while treatnent
8 was split applied with the first application applied at 25% bl oom and t he
second application mde at 100% bl oom or petal drop. All prochloraz treatnents
were applied with ENHANCE at 0.5% v/v. These treatnents were conpared to a
standard treatnment of benomyl applied at 25% bl oom stage. All applications were
made with a CO, propell ed hand-held spray boomw th four Tee Jet 80015 flat fan
nozzles calibrated to deliver 110 L/ ha spray solution at 240 kPa. Applications
were made with the boom held approximately 30 cm over the canopy. Al 25% bl oom
applications were nade on July 13 while 100% bl oom applications were nmade on July
20. Visual crop phytotoxicity assessments were made on July 20 and July 27 using
a 0-100 scale. On Septenber 1, disease control was rated by counting infected
stems in 4.5 n?, and then conducting an ANOVA. On Septenber 9, yield sanples were
taken by conbining the mddle 8.4 nt and subjecting the untransforned data to
ANOVA to test for significant differences. A Duncan's Miltiple Range Test was
utilized as the mean separation test. All results are reported in Table 1

RESULTS: Crop phytotoxicity associated with prochloraz treatnments was nmld, while
benonyl resulted in no visible injury. Al prochloraz and benonyl treatnents
resulted in significant reductions in the nunber of S. sclerotioruminfected B
rapa plants per unit area. Although control data was variable, generally,

prochl oraz applied at 600 g a.i./ha, whether applied at 25% bl oom at 100% bl oom
or in a split application with two 300 g a.i./ha applications, provided contro

of sclerotinia stemrot which did not differ significantly fromthat provided by
benonyl . Yield data suggested that the nost effective treatnents were 500 or 600
g a.i./ha of prochloraz applied at 100% bl oom or the split application of two 300
g a.i./ha prochloraz treatnents. These three treatnments significantly outyiel ded
the untreated check and the benonyl standard.

CONCLUSI ONS: Prochl oraz applied at 600 g a.i./ha offered control of Sclerotinia
sclerotiorumthat did not differ statistically fromthat provided by the standard
benonyl. Prochloraz treatnments applied at 100% bl oom at 500-600 g a.i./ha
significantly outyielded the standard treatnent, benonyl, and the untreated
check.
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Table 1. The effect of prochloraz treatnment on crop phytotoxicity, sclerotinia
stemrot control and crop yield as conmpared to benomyl at Spruceview, Alberta in
1994.

Tr eat nent Rat e I njury I njury I nfected Stens Yield

(g a.i./ha) 7-20-94 7-27-94 9-1-94 9-8-94

(99 (99 (no./4.5 nt) (g/ nt)
1. Check --- 0 0 13. 0a 148. 9cd
2. Prochloraz 400 0 5.8 5. Obcd 164. 3abc
3. Prochloraz 500 0 6.5 8.3b 160. 7abc
4. Prochloraz 600 0 5.8 6. 3bcd 152. 9bcd
5. Prochl oraz 400 4.0 6. 7bc 160. 3abc
6. Prochl oraz 500 6.0 7.7b 166. 4ab
7. Prochl oraz 600 6.5 3. Ocd 167. 6ab
8. Prochloraz 300 0 8.0 3. 3cd 173. ba
Prochl oraz 300

9. Benonyl 753 0 0 2.7d 141. 3d
ANOVA P = <0. 05 --- --- P = 0.0002 P = 0.0034

Means foll owed by the sanme letter are not significantly different according to
Duncan's Multiple Range Test (P = <0.05).

#105

| CAR: 206003

CROP: Carrot, cv. Six Pak

PEST: Sclerotinia rot, Sclerotinia sclerotiorum (Lib.) de Bary

NAME AND AGENCY

McDONALD M R, JANSE S and BRADLEY- MACM LLAN C
Muck Research Station, HRI O

R R 1, Kettleby, Ontario LOG 1J0

Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: EVALUATI ON OF FUNG CI DES FOR THE CONTROL OF SCLEROTI NI A ON CARROTS IN
STORAGE

MATERI ALS: BRAVO 500 (Chl orothal onil)
RONI LAN DF (Oxazol i di nedi one)
BENLATE 50 WP (Benonyl)
BOTRAN 75W ( Di chl or an)
CALCI UM NI TRATE 15. 5% (Cal ci um 19%

METHODS: On May 27, 1993 carrots were seeded in naturally infested soil at the
Mick Research Station. Plots were 4 rows wide and 5 mlong, and replicated four
tinmes in a random zed conplete bl ock design. Treatnments RONI LAN and BENLATE were
applied on Cctober 7 and 18 approximtely 20 and 10 d before harvest. BRAVO 500
was applied on Cctober 13, 20 and 27, approximately 15, 8, and 1 d before
harvest. All treatnments were applied using solid cone nozzles with 65 p.s.i. in
500 L of water/ha. Approximately 10 kg of carrots from each plot were harvested
on October 28, 1993. Dip sanples were placed in plastic containers and put in a
Filacell storage where tenperature and relative humdity were kept at
approximtely 1°C and 90% respectively. The number of carrots with and w thout
visible white nold were counted and those with nold were assessed for degree of
di sease on January 26, and April 26, 1994. A nunmber was assigned to the degree of
di sease, 5 represented no di sease, 3.7 represented noderate disease and 1.0

Pest Managenent Research Report - insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



38

represented severe di sease such that the carrot was in a liquified state.
RESULTS: As presented in the table.

CONCLUSI ONS: The calciumdip significantly increased the percent disease at both
eval uati on dates. None of the treatnents reduced di sease incidence or severity.

Table 1. Control of sclerotinia on carrots in storage in 1993-94.

January 26 April 26
Tr eat nent Field Post - Per cent Degr ee Per cent Degr ee
application har vest di sease of di sease of
kg/ ha dip (prod. di sease di sease
pr oduct) per L water) -
RONI LAN 1.68 --- 0.1 b* 4.5 a 20.5 cd 4.7a
BENLATE 2.0 --- 0.4 b 4.0 a 23.6 bc 4. 6a
BRAVO 3.2 L --- 0.3 b 4.25 a 13.3 de 4. 3a
check unwashed --- --- 1.4 b 3.5 ab 26.2 bc 4. 4a
CALCI UM di p 1.67 g 73.9 a 2.0 b 100.0 a 1.5b
check washed --- --- 0.4 Db 3.25 ab 27.0 bc 4. 6a
BOTRAN di p --- 3.70 ¢ 1.5 b 4.5 a 31.1 b 4.7a
* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected L.S.D. Test.

#106
| CAR: 2090230C

CROP: Corn, sweet, (Zea mays L.), cvs. Crisp 'n Sweet, Honey 'n Pearl| and
Utimte

PEST: Seedling blight, Pythium spp., Rhizoctonia solani Kihn, Penicillium spp.
Fusarium spp., Trichoderma spp., Rhizopus sp.

NAMVE AND AGENCY

HOMRD R J, BRIANT MA and SIMS S M

Al berta Special Crops and Horticultural Research Center
SS4, Brooks, Alberta T1R 1E6

Tel: (403) 362-3391 Fax: (403) 362-2554

TRENT R M

Cr ookham Company

P O Box 520, Caldwell, |Idaho 83606-0529

Tel: (208) 459-7451 Fax: (208) 454-2108

TI TLE: EFFI CACY OF TWELVE SEED TREATMENT FUNG ClI DES USED SI NGLY OR I N MULTI PLE
COMBI NATI ONS AGAI NST SEEDLI NG BLI GHT ON SUPER SWEET CORN: |. GREENHOUSE TRI ALS IN
SOUTHERN ALBERTA I N 1994

MATERI ALS: THI RAM 42-S (Thi ram 42% SU)
APRON- FL (Met al axyl 28.35% SU)
ANCHOR FLOWABLE ( Oxadi xyl 31% SU)
NU- ZONE 10ME (Il rmazalil 10.4% SN)
TOPSI N-M 4. 5F (Thi ophanat e- net hyl 46. 2% SU)
FLO- PRO I MZ (I mazalil 31% SN)
MAXI M 4FS (Fl udi oxoni |l 42% SU)
CAPTAN 400 (Captan 37.4% SU)
VI TAVAX- 34 (Carbat hiin 34% SN)
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VI TAFLO- 280 (Carbathiin 14.9% + Thiram 13. 2% SU)
THI RAM 75 WP ( Thi ram 75% WP)
CAPTAN 30- DD (Captan 28.7% SU)

METHODS: Thi s cooperative study consisted of three separate trials.

MAXIM TRIAL: Six treatments, with MAXIM 4FS (treatnment M5) as the standard
agai nst which all other treatnents were conpared (see Table 1). The test
fungi cides were applied to the cultivar CNS 710 (Crisp 'n Sweet), which is
noderately susceptible to seedling blight.

GUSTAFSON TRI AL: Nine treatnments, with CAPTAN 400 + THI RAM 42-S (treatnent (41)
as the standard (see Table 1), were applied to the cultivar Honey 'n Pearl. It is
susceptible to seedling blight.

NSCBA (National Sweet Corn Breeders Association) TRIAL: Nine treatnments, with
THI RAM 42-S + APRON-FL (treatment NS97) as the standard (see Table 1). U timte,
which is noderately susceptible to seedling blight, was the cultivar used.

The three sweet corn cultivars used in these trials were anal yzed for seed-borne
fungi before the fungicides were applied. These assays revealed the foll ow ng

| evel s of contam nation (% seeds infested): Honey 'n Pearl-Fusarium spp. (96) and
Penicilliumspp. (94); U timate-Fusariumspp. (90) and Penicilliumspp. (43), and
CNS 710 (percentages were simlar to Utimte). The fungicides were applied in
measured anmounts onto seed that was tunmbled in a rotating drum Water was added
to the test products to create a slurry that was conparable to a comerci al
treating rate of 888 nL of mixture per 45 kg of seed (30 U.S. fl. oz./cwt.). Mbst
of the seed was treated by the Crookham Co., packaged and sent to ASCHRC. Seed
treated with THI RAM 75 WP, VI TAFLO 280 and CAPTAN 30-DD (NSCBA Trial, see Table
1) was prepared at the ASCHRC.

Naturally infested soil taken froma comercial corn field in southern Alberta
was di spensed into 15 cm dianeter plastic pots, each of which held ca. 1500 mi.

I ndi vidual treatnments in each of the three trials were planted into four pots
(replicates) using 25 corn seeds per pot. Seeding occurred on August 10 and the
pots were arranged in a random zed conplete bl ock design in a growth chanmber set
at 10°C for one nmonth, then at 20°C for the remaining 2 weeks of the experinent.
The trials were term nated on Septenber 27. Data taken included energence (no.

pl ants per pot), and vigour and uniformty, which were subjectively rated on a
scale from1 (poor) to 5 (very good). All data val ues were subjected to anal ysis
of variance (ANOVA).

RESULTS: As presented in the table.
MAXI M TRI AL: Seedling growth in this trial was poor and no significant
differences in percent energence, vigour or uniformty were observed.

GUSTAFSON TRI AL: Despite the poor growth of plants in this trial, significant
di fferences between sonme treatnments were noted. In general, treatnents (45, 46
and (47 outperformed (41, the standard.

NSCBA TRI AL: None of the fungicides evaluated significantly outperforned the
standard treatnment, NS97. Energence, vigour and uniformty of seedlings in

treat nents NS98, NS99, NS100 and NS101 were not significantly different from NS97
in all but one case, i.e. vigour of NS101. VITAFLO 280, THI RAM 75 WP and CAPTAN
30-DD were all significantly poorer than the standard and, in fact, grew no
better than the untreated check

CONCLUSI ONS: The overall growh of the plants in these trials was poor, possibly
due to the | ow anmbient tenperature (10°C) that was used for the first 4 weeks
after seeding. Nevertheless, it was clear that many of the new, nultiple

combi nation treatments under test perforned nmuch better on super sweet corn
cultivars than some of the single or dual conponent seed treatnents currently
bei ng used i n Canada.
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Table 1. Energence, vigour and uniformty ratings for three cultivars of super
sweet corn grown fromseed treated with various fungicides, either singly or in
combi nation, in three different growth chanber trials at the ASCHRC, Brooks,

Al berta, 1994.*

Tr eat nent Rat e product Enmer gence** Vi gour Uniformty
(m./ kg seed) (9% (0-5) (0-5)
MAXI M TRI AL
(M66) MAXIM 0.10 21.1 2.0 3.0
(M67) CAPTAN 2.62 25.5 3.5 3.8
TH RAM 2.62
| MAZALI L 0.99
(M71) MAXIM 0.21 9.8 2.3 3.0
APRON 0. 49
(M72) CAPTAN 2.62 32.9 3.0 3.0
TH RAM 2.62
| MAZALI L 0. 99
APRON 0. 49
(M73) CAPTAN 2.62 13.2 2.5 2.5
TH RAM 2.62
| MAZALI L 0. 32
APRON 0. 49
VI TAVAX 1.31
(M74) MAXIM 0.10 6.6 2.8 2.7
APRON 0. 49
VI TAVAX 1.31
ANOVA P#0. 05 ns ns ns
Coefficient of Variation (% 47.9 41. 4 31.1
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(41) CAPTAN 1.97 0.0 c 0.0 c 0.0 b
THI RAM 1.31

(42) CAPTAN 1.97 0.0 c 0.0 c 0.0 b
THI RAM 1.31
FLO- PRO | M. 0.32

(43) CAPTAN 1.97 2.3 bc 2.8 a 2.3 a
THI RAM 1.31
APRON 0. 66

(44) CAPTAN 1.97 6.5 ab 1.0 bc 1.5 ab
THI RAM 1.31
APRON 0.32

(45) CAPTAN 1.97 12.8 a 2.0 ab 2.8 a
THI RAM 1.31
ANCHOR 0. 49

(46) TH RAM 1.31 3.7 ab 1.5 abc 1.8 a
APRON 0. 49
| MAZALI L 0.32

(A7) CAPTAN 1.97 6.6 ab 2.0 ab 2.5 a
APRON 0. 49
| MAZALI L 0.32

(G51) THI RAM 1.31 0.0 c 0.0 c 0.0 b
| MAZALI L 0.32
ANCHOR 0. 49

(G52) THI RAM 1.31 2.5 bc 1.2 bc 1.3 ab
| MAZALI L 0.32
ANCHOR 0.99

ANOVA P#0. 05 [ [ [

Coefficient of Variation (% 72.8 79. 4 70. 2
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NSCBA TRI AL
(NS97) THI RAM 3.29 15.7 a 2.8 a 2.8 a
APRON 0.99
(NS98) THI RAM 3.29 8.1 ab 2.0 ab 2.5 a
APRON 0.99
FLO PRO | Mz 0. 32
(NS99) THI RAM 3.29 18.7 a 2.8 a 3.3 a
APRON 0.99
TOPSI N- M 1.97
(NS100) THI RAM 3.29 2.9 bc 1.5 abc 2.0 ab
ANCHOR 0.99
| MAZALI L 1.97
(NS101) THI RAM 3.29 9.1 ab 1.3 bcd 1.8 ab
ANCHOR 0.99
TOPSI N- M 1.97
VI TAFLO- 280 2.80 0.0 c 0.0 d 0.0 c
THI RAM 75 WP 2.20 0.0 c 0.0 d 0.0 c
CAPTAN 30- DD 2.10 0.0 c 0.0 d 0.0 c
Untreated check - 0.4 c 0.2 cd 0.8 bc
ANOVA P#0. 05 s S s
Coefficient of Variation (% 70.9 77.1 72. 1
* The values in this table are neans of four replications. Nunmbers foll owed
by the sane small letter are not significantly different according to a
Duncan's Multiple Range Test (P#0.05).
** Enmer gence data were arcsin-transfornmed prior to ANOVA and the detransfornmed

means are presented here.

#107
| CAR: 2090230C

CROP: Corn, sweet, (Zea mays L.), cvs. Crisp n' Sweet, Honey 'n Pearl and
Utimte

PEST: Seedling blight, Pythium spp., Rhizoctonia solani, Penicilliumspp.,
Fusarium spp., Trichoderma spp.

NAME AND AGENCY:

HOMARD R J, BRIANT MA and SIMS S M

Al berta Special Crops and Horticultural Research Center
SS4, Brooks, Alberta T1R 1E6

Tel: (403) 362-3391 Fax: (403) 362-2554

TRENT R M

Cr ookham Conpany

P O Box 520, Caldwell, |Idaho 83606-0529

Tel: (208) 459-7451 Fax: (208) 454-2108

TI TLE: EFFI CACY OF TWELVE SEED TREATMENT FUNG ClI DES USED SI NGLY OR I N MULTI PLE
COMBI NATI ONS AGAI NST SEEDLI NG BLI GHT ON SUPER SWEET CORN: |1. FIELD TRIALS I N
SOUTHERN ALBERTA I N 1994

MATERI ALS: THI RAM 42-S (Thi ram 42% SU)
APRON- FL (Met al axyl 28.35% SU)
ANCHOR FLOWABLE ( Oxadi xyl 31% SU)
NU- ZONE 10ME (Il rmazalil 10.4% SN)
TOPSI N-M 4. 5F (Thi ophanat e-net hyl 46. 2% SU)
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FLO PRO I MZ (1 mazalil 31% SN)

MAXI M 4FS (Fl udi oxoni | 42% SU)

CAPTAN 400 (Captan 37.4% SU)

CAPTAN 30- DD (Captan 28. 7% SU)

VI TAVAX- 34 (Carbathiin 34% SN)

VI TAFLO- 280 (Carbathiin 14.9% + Thiram 13. 2% SU)
THI RAM 75 WP ( Thi ram 75% WP)

METHODS: Thi s cooperative study consisted of three separate trials.

MAXIM TRIAL: Six treatments, with MAXIM 4FS (treatnment M5) as the standard
agai nst which all other treatnents were conpared (see Table 1). The test
fungi cides were applied to the cultivar CNS 710 (Crisp 'n Sweet), which is
noderately susceptible to seedling blight.

GUSTAFSON TRI AL: Nine treatnments, with CAPTAN 400 + THI RAM 42-S (treatnent (41)
as the standard (see Table 1), were applied to the cultivar Honey 'n Pearl. It is
susceptible to seedling blight.

NSCBA (National Sweet Corn Breeders Association) TRIAL: Nine treatnments, with
THI RAM 42-S + APRON-FL as the standard (see Table 1). Utimte, which is
noderately susceptible to seedling blight, was the cultivar used.

The three sweet corn cultivars used in these trials were anal yzed for seed-borne
fungi before the fungicides were applied. These assays revealed the foll ow ng

| evel s of contam nation (% seeds infested): Honey 'n Pearl-Fusarium spp. (96) and
Penicilliumspp. (94); U timate-Fusarium spp. (90) and Penicilliumspp. (43), and
CNS 710 (percentages were simlar to Utimte). The fungicides were applied in
measured anmounts onto seed that was tunmbled in a rotating drum Water was added
to the test products to create a slurry that was conparable to a comerci al
treating rate of 888 nL of mixture per 45 kg of seed (30 U.S. fl. oz./cwt.). Mbst
of the seed was treated by the Crookham Co., packaged and sent to ASCHRC. Seed
treated with THI RAM 75 WP, VI TAFLO 280 and CAPTAN 30-DD (NSCBA Trial, see Table
1) was prepared at the ASCHRC.

The treatnments within each trial were arranged in a random conpl ete bl ock design
with four replications. Each subplot consisted of 1 x 6 mrow, the spacing

bet ween rows was 30 cm and the seeding rate was 33 seeds per row. All three
trials were planted by hand on May 9 in a comrercial corn field near Taber in
southern Al berta. Data collected fromthe trials included emergence (nunber of
plants in a 2 msection of the center of each row), and vigour and uniformty,
whi ch were subjectively rated on a scale from1 (poor) to 5 (very good). Each
trial was assessed twi ce, once on June 6 when the corn was at the 3 | eaf stage
and again on June 15 when it was at the 4 to 5 |l eaf stage. The emergence counts
were converted to percentages, and all of the data were subjected to analysis of
vari ance ( ANOVA).

RESULTS: As presented in the table.

MAXI M TRI AL: Overall, the emergence, vigour and uniformty of stands were fair to
satisfactory. No significant differences in percent emergence and uniformty were
noted between any of the treatnments for either date when ratings were taken. A
simlar trend was seen for vigour measurenents done on June 6. On June 15,
however, the vigour of plants in treatments M/1 and M/4 were significantly poorer
than in the standard treatnment M6.

GUSTAFSON TRI AL: The condition of plants in this trial was generally poor and no
significant differences between treatments were observed for any of the data
vari abl es neasured.

NSCBA TRI AL: Al though the condition of the seedlings in this trial was generally
poor, some significant differences were detected between treatnents. Treatnents
NS99 and NS101 generally perforned the best in promoting energence, vigour and
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uniformty, even though they were often not significantly better than the
standard NS97. VI TAFLO 280, THI RAM 75 WP AND CAPTAN 30-DD were the poorest-
performng treatnments and, in nost cases, were no better than the untreated
check.

CONCLUSI ONS:  Unf avour abl e growi ng conditions may have affected the results of
these trials. Warm dry weather follow ng seeding, the inability to irrigate the
part of the field where the plots were seeded, and prolific germ nation of red
root pigweed and mllet were confounding factors. Mst of the seed treatnents
regi stered in Canada for use on sweet corn contain ol der fungicides, such as
CAPTAN, THI RAM CARBATHI I N, MANEB and MANCOZEB. There is evidence that these
products may not adequately protect the new "Super Sweet" cultivars of sweet corn
agai nst seedling blight, hence the need to continue trials such as these in order
to identify newer, nore effective treatnments.

Table 1. Energence, vigour and uniformty ratings for seedlings of three
cultivars of super sweet corn grown from seed treated with various fungicides,
either singly or in combination, in three different trials in southern Al berta,
1994. *

Tr eat nent Rat e Enmer gence** Vi gor Uniformty
pr oduct (9% (0-5) (0-5)
QT e I e I R
seed) June 6 June 15 June 6 June 15 June 6 June 15
MAXI M TRI AL
(M66) MAXI M 0.10 80.3 78.3 2.5 3.5 a 2.8 2.8
(M67) CAPTAN 2.62 69. 6 71.1 2.5 3.0 ab 2.5 2.5
THI RAM 2.62
| MAZALI L 0.99
(Mr1) MAXIM 0.21 52.3 56.9 2.0 2.0 c 2.0 2.3
APRON 0. 49
(Mr2) CAPTAN 2.62 79.0 87.7 2.0 3.0 ab 2.0 2.8
THI RAM 2.62
| MAZALI L 0.99
APRON 0. 49
(Mr3) CAPTAN 2.62 91.3 93.2 2.3 2.8 abc 2.5 2.8
THI RAM 2.62
| MAZALI L 0. 32
APRON 0. 49
VI TAVAX 1.31
(Mr4) NMAXI M 0.10 71.8 84. 4 1.8 2.3 bc 2.0 2.5
APRON 0. 49
VI TAVAX 1.31
ANOVA P#0. 05 ns ns ns S ns ns
Coefficient of Variation (% 24.0 22.6 23.3 18.0 24.2 20. 4
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(41) CAPTAN 1.97 44. 3 23.6 1.5 2.0 1.3 1.8
TH RAM 1.31

(&42) CAPTAN 1.97 67.5 32.2 2.3 2.5 2.3 2.5
TH RAM 1.31
FLO- PRO | MZ 0. 32

(&43) CAPTAN 1.97 40. 3 24.1 1.8 1.8 1.5 1.8
TH RAM 1.31
APRON FA-12 0. 66

(44) CAPTAN 1.97 54.3 45. 4 1.3 1.8 1.5 2.0
TH RAM 1.31
APRON 0. 32

(&45) CAPTAN 1.97 40. 6 33.5 1.8 1.5 1.8 1.3
TH RAM 1.31
ANCHOR 0. 49

(&46) THI RAM 1.31 69.1 66. 4 2.5 2.3 2.0 2.0
APRON 0. 49
| MAZALI L 0. 32

(&47) CAPTAN 1.97 77.7 65. 8 2.5 2.3 2.0 2.5
APRON 0. 49
| MAZALI L 0. 32

(G51) THI RAM 1.31 78.8 59.3 2.0 2.0 2.0 2.5
| MAZALI L 0. 32
ANCHOR 0. 49

(G52) THI RAM 1.31 40. 3 45. 4 1.8 2.0 1.5 1.8
| MAZALI L 0. 32
ANCHOR 0.99

ANOVA P#0. 05 ns ns ns ns ns ns

Coefficient of Variation (% 29.8 36.9 35.5 37.7 40. 9 44. 6
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NSCBA TRI AL
(NS97) THI RAM 3.29 64.3 abc 48.5 bcd 2.5 a 2.8 abc 2.3 2.8 ab
APRON 0.99
(NS98) THI RAM 3.29 63.9 abc 57.1 abc 1.8 ab 2.8 abc 2.3 2.5 ab
APRON 0.99
FLO-PRO I MZ 0. 32
(NS99) THI RAM 3.29 82.3 ab 80.7 a 2.3 a 3.0 ab 2.3 2.5 ab
APRON 0.99
TOPSI N- M 1.97
(NS100) THI RAM 3.29 71.3 abc 68.4 abc 2.5 a 3.0 b 2.5 3.0 a
ANCHOR 0.99
| MAZALI L 0. 32
(NS101) THI RAM 3.29 90.0 a 75.0 ab 2.3 a 3.5 a 2.3 3.3 a
ANCHOR 0.99
TOPSI N- M 1.97
VI TAFLO- 280 2.80 52.4 bcd 37.9 cd 1.5 ab 2.0 cd 1.8 2.0 bc
THI RAM 75 WP 2.20 42.7 cd 43.0 cd 1.5 ab 2.5 bc 2.3 2.5 ab
CAPTAN 30- DD 2.10 29.2 d 21.8 d 1.5ab 1.5d 2.0 1.5¢c
Untreated check - 23.6 d 19.8 d 1.3 b 1.5d 1.3 1.5¢c
ANOVA P#0. 05 S S S S ns S
Coeff. of Variation (% 24.0 24.5 31.8 21.5 31.2 21.2
* The values in this table are neans of four replications. Nunmbers foll owed
by the sane small letter are not significantly different according to a
Duncan's Multiple Range Test (P#0.05).
** Enmergence data were arcsin-transfornmed prior to ANOVA. The detransfornmed

means are presented here.

#108

STUDY DATA BASE: 390-1252-9201

CROP: Lettuce, head, cv. Target

PEST: Gray nmold, Botrytis cinerea Pers.

NAMVE AND AGENCY

BROOKES V R

Agricul ture and Agri-Food Canada, Pacific Agriculture Research Centre
Agassi z, British Colunmbia VOM 1A0

Tel: (604) 796-2221 Ext. 228 Fax: (604) 796-0359

TI TLE: EFFI CACY OF FUNG Cl DES AGAI NST BOTRYTI S Cl NEREA ON LETTUCE

MATERI ALS: ROVRAL WDG 500 g/ kg (I prodione)
TRI TON XR (Non-ionic surfactant)
CANPLUS 411 (surfactant)
RONI LAN 50 WP (Vi ncl ozol in)

METHODS: The trial was conducted at Pacific Agricultural Research Centre,
Agassi z, British Colunbia. Target lettuce plants were transplanted on July 8,
1994. Plants were space 25 cm apart. Treatnent plots were 5 mx 0.4 mand were
replicated four tinmes in a random zed conpl ete bl ock design. The fungicide
treatnents were applied four times, August 3, 9, 17 and 25, 1994. Plots were
irrigated with 6 cmof water on July 15 and again on August 16. Botrytis cinerea
i nocul um was sprayed on all plots except for the uninocul ated check plots, on
August 10. At maturity lettuce plants were harvested and graded. Head di aneter
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and wei ght was recorded and di sease synptons rated. Data were statistically
anal yzed.

RESULTS: The fungicide treatnents affected the percentage of l|ettuce heads cull ed
due to rot with ROVRAL al one or conbined with a surfactant having significantly
| ess decay than both checks.

CONCLUSI ONS: ROVRAL can reduce the anpunt of rot in |ettuce due to
Botrytis cinerea.

Table 1. Yield results fromfield |lettuce trial

Aver age
Rat e Head W * Per cent age of

Treat nent s a.i./ha gr ams Di seased Heads
Uni nocul at ed check --- 931 ab 36.6 a

I nocul at ed check --- 864 b 41.7 a
ROVRAL 0.75 kg 834 b 12.0 b
ROVRAL + 0.75 kg

non-ioni c surfactant 0.25%v/v 1028 a 11.6 b
ROVRAL + 0.75 kg

CANPLUS 411 2.0%v/v 931 ab 5.6 b
RONI LAN 1.1 kg 1039 17.1 ab
* Means cal cul ated from four replications. Numbers in each colum foll owed by

the sane letter are not significantly different according to Duncan's
Mul tipl e Range Test (P = <0.05).

#109
| CAR: 206003
CROP: Lettuce, cv. Ithaca

PEST: Lettuce drop, Sclerotinia sclerotiorum(Lib.) de Bary and
Scl erotinia mnor Jagger

NAME AND AGENCY

McDONALD M R, JANSE S and BRADLEY- MACM LLAN C
Muck Research Station, HRI O

R R 1 Kettleby, Ontario LOG 1J0

Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: EFFI CACY OF CALCI UM NI TRATE FOR THE CONTROL OF SCLEROTI NI A DROP OF DI RECT
SEEDED LETTUCE

MATERI ALS: DI THANE M 22 (Maneb 80%
CALCI UM NI TRATE (Ca 19%

METHODS: Lettuce was direct seeded into naturally-infested soil at the Mick
Research Station on July 25, 1994. A randoni zed conpl ete bl ock arrangenent with 6
bl ocks per treatment was used. Each replicate consisted of 4 rows x 5 m | ong.

DI THANE M 22 was used as a standard treatment for conparison with three cal ci um
nitrate solutions, as well as an untreated control. DI THANE M 22 was applied at
the rate of 2.25 kg a.i./ha. The three calciumnitrate solutions eval uated were
0. 005% Ca, 0.05% Ca, and 0.5% Ca. Treatnments were applied as foliar sprays at 60
p.s.i. in 550 L/ha of water on August 18 and 25, Septenber 2, 8, 15, 22, 29 and
October 6. The trial was harvested and eval uated on October 13, 1994. The nunber
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of lettuce heads infected with sclerotinia was assessed at harvest.
RESULTS: As presented in the table.

CONCLUSI ONS: There were no significant differences anong treatnents for percent
mar ket abl e, mar ket abl e wei ght or percent disease.

Table 1. Evaluation of calciumnitrate and DI THANE M 22 for the control of
| ettuce drop.

Tr eat nent Per cent Mar ket abl e Per cent
mar ket abl e wei ght (kg) di sease
Untreated control 53.9 a* 8.4 a 34.7 a
DI THANE M 22 50.1 a 10.1 a 43.9 a
0. 005% CALCI UM 50.5 a 8.3 a 37.8 a
0. 05% CALCI UM 54.4 a 9.2 a 34.0 a
0. 5% CALCI UM 54.5 a 10.0 a 37.8 a
* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected L.S.D. Test.

#110
| CAR: 206003
CROP: Lettuce, cv. Ithaca

PEST: Lettuce drop, Sclerotinia sclerotiorum(Lib.), de Bary and
Scl erotinia mnor Jagger

NAME AND AGENCY

McDONALD M R, JANSE S and BRADLEY- MACM LLAN C
Muck Research Station, HRI O

R R 1, Kettleby, Ontario LOG 1J0

Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: EFFI CACY OF CALCI UM NI TRATE FOR THE CONTROL OF SCLEROTI NI A DROP OF
TRANSPLANTED LETTUCE

MATERI ALS: DI THANE M 22 (Maneb 80%
CALCI UM NI TRATE (Ca 19%

METHODS: Lettuce was seeded into 128 plugs on April 13, 1994. Lettuce plugs were
transplanted on May 20, 1994 into naturally-infested soil at the Mick Research
Station. A random zed conplete bl ock arrangenment with 6 bl ocks per treatnment was
used. Each replicate consisted of 4 rows x 5 mlong. DI THANE M 22 was used as a
standard treatnment for conparison with three calciumnitrate solutions, as wel
as an untreated control. DI THANE M 22 was applied at the rate of 2.25 kg product
per ha. The three calciumnitrate solutions evaluated were 0.1% Ca., 1% Ca., and
10% cal cium Treatnments were applied as foliar sprays at 60 p.s.i. in 550 L/ha of
water at 7 d intervals starting on June 9, 16, 23 and 30 and July 7. The trial
was harvested and eval uated on July 13, 1994. The nunber of |ettuce heads
infected with sclerotinia was assessed at harvest.

RESULTS: As presented in Table 1. Lettuce treated with the 10% cal ci um sol uti on
showed severe phytotoxicity synptonms (browning, shrivelling) after the second
spray application. The 10% Ca solution was not applied after the synptons of
phytotoxicity were noticed. The lettuce treated with 1% cal cium al so showed
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slight tip burn damage around the outer |eaves on nost narketabl e heads at
har vest .

CONCLUSI ONS: Significant differences in the control of sclerotinia drop of
lettuce were found. Applications of DITHANE M 22 resulted in the highest percent
mar ket abl e, hi ghest narketabl e wei ght and second | owest percent disease.
Applications of 10% calciumresulted in the | owest percent marketable, |owest
mar ket abl e wei ght and | owest percent di sease due to severe phytotoxicity.

Table 1. Evaluation of calciumnitrate and DI THANE M 22 for the control of
| ettuce drop.

Tr eat nent Percent marketable Marketable weight (kg) Percent di sease
Untreated control 40. 6 b* 17.7 b 55.4 a
DI THANE M 22 65.4 a 31.4 a 34.9 b
0. 1% Cal ci um 44.0 b 20.7 b 53.8 a
1. 0% Cal ci um 40.0 b 15.8 b 57.5 a
10% Cal ci um 3.1c 1.2 ¢ 22.6 b
* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected L.S.D. Test.

#111
| CAR: 2090230B
CROP: Monarda, Monarda fistulosa L., cv. Mrden-3

PEST: Powdery m | dew, Erysiphe cichoracearum DC.: Merat;
Rust, Puccinia calcitrapae DC. var. centaureae (DC.) Cunm ns

NAME AND AGENCY:

HOWMARD R J, BRIANT M A, SIMS S Mand CALDERON J A

Al berta Special Crops and Horticultural Research Center
SS4, Brooks, Alberta T1R 1E6

Tel: (403) 362-3391 Fax: (403) 362-2554

TI TLE: EFFI CACY OF SI X FUNG Cl DES AGAI NST POWDERY M LDEW AND RUST ON MONARDA | N
SOUTHERN ALBERTA, 1994

MATERI ALS: M CRO NI ASUL W ( Sul phur 92% WP)
TILT 250E (Propiconazole 250 g/L EC)
NOVA 40W (Mycl obut anil 40% WP)
LI ME SULPHUR SOLUTI ON ( Sul phi de Sul phur 22% SN)
SULCHEM 92 ( Sul phur 95% WG)
COVPANI ON AGRI CULTURAL ADJUVANT
(octyl phenoxypol yet hoxy- (9) - et hanol 70% SN)

METHODS: This trial was conducted in an experinmental plot of nonarda at the
ASCHRC, Brooks. The rows were spaced 1.0 m apart and the spaci ng between plants
within rows was 0.5 m Each treatnent (see Table 1) was applied to four, 20 n?
subpl ots, each containing approximtely 40 plants. A simlar set of subplots was
sprayed with tapwater as a check. The non-ionic adjuvant COVPANI ON was added to
the spray mi xture containing NOVA 40Wat a rate of 1.0 m./L. The treatnments were
arranged in a random zed conpl ete bl ock design. The sprays were applied with a
CO, propell ed, hand-held boom sprayer equi pped with four, Tee Jet 8002 nozzl es.
The spray was directed onto the top and exposed sides of each row. The plants
were 30-40 cm and had fl ower buds on June 20 when the sprays were applied. The
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equi val ent of 200 L/ha of spray m xture was applied to each subpl ot using a boom
pressure of 250 kPa. Powdery m | dew was just beginning to appear on the bottom

| eaves of the plants at this tine, but no rust synptons were seen. From July 20
to 21, visual ratings of mldew and rust severity were made by coll ecting 25
stems from each subplot and counting the nunber of |eaves with nildew and/or rust
per stem These counts were converted to percentages, arcsin-transforned, and
subjected to analysis of variance (ANOVA).

At full bloom (July 25), which is the optimumtinme for harvesting this crop, 2 kg
of plant material was cut from each subplot. A 500 g subsanple from each
harvested | ot was oven dried at 40°C for 48 h and the dry wei ght was determ ned.
The rest of the material was frozen at -20°C immediately after cutting. Two weeks
|ater, a 500 g subsanple of frozen plants from each subpl ot was chopped and

pl aced in a hydrodistillation flask where the essential oils were extracted,
condensed and the volume nmeasured. A small anmount of each oil sanple was
subjected to gas-liquid chromatography to determ ne the percent geraniol, the
princi pal essential oil in nonarda. The oil yields were also statistically

anal yzed.

RESULTS: See Table 1. The levels and uniformty of powdery m | dew and rust
infection in the trial were high. NOVA 40W provided the best control of powdery
m | dew on both the upper and | ower surfaces of |eaves, but the disease incidence
inthis treatment was still relatively high. SULCHEM 92 and M CRO- Nl ASUL W al so
significantly reduced the anpunt of powdery mldew relative to the check, but
only on the upper surface of the |eaves. None of the fungicides adequately
controlled rust. Ol yields fromthe subplots treated with NOVA 40W and LI ME
SULPHUR were significantly higher than the check. NOVA 40Wtreated plants al so
had significantly nmore oil than those sprayed with TILT 250E and M CRO- NI ASUL W
but did not out yield those treated with SULCHEM 92 or LIME SULPHUR SOLUTI ON
NOVA 40Wwas the only fungicide to significantly increase the percent gerani ol
conmpared to the check and to the other products under test.

CONCLUSI ONS: NOVA 40W provi ded the best control of powdery m | dew under the
conditions of this trial and it also significantly inproved the yield and quality
of oil extracted fromthe foliage. Additional trials to evaluate rates, timng
and frequency of application are necessary to further inprove m|dew and rust
control on nonarda
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Table 1. Powdery m | dew and rust incidence, oil yield and percent geraniol in
nmonarda sprayed with five fungicides at Brooks, Alberta, in 1994.*

Tr eat nent Rat e M | dewed | eaves Rust Ol yield Geraniol
(product/ ha) (99 ** (9%9** (m/100 g (9
------------------ oven dry
Upper Lower wt )

surface surface
M CRO- NI ASUL W 5.0 kg 76.6 bc 81.9 a 91.5 2.43 bc 94.00 a
TILT 250E 0.5 L 92.2 ab 77.7 a 91.9 2.47 bc 94.17 a
NOVA 40W 0. 25 kg 54.3 ¢ 21.0 b 82.2 3.00 a 94.54 b
LI ME SULPHUR 9.4 L 87.9 ab 83.4 a 86. 3 2.84 ab 94.00 a
SULCHEM 92 4.0 kg 69.2 bc 76.5 a 85.0 2.72 abc 94.14 a
Untreated check - 100.0 a 85.6 a 90.9 2.27 ¢ 93.84 a
ANOVA P#0. 05 S S ns S S
Coefficient of Variation (% 20.4 27.0 16. 8 11.3 0.2
* The values in this table are the means of four replications. Nunbers

foll owed by the sanme letter are not significantly different according to a
Duncan's Multiple Range Test (P#0.05).

** These data were arcsin-transformed prior to ANOVA and the detransforned
means are presented here.

#112

| CAR: 206003

CROP: Onions, yellow cooking, cv. Benchmark

PEST: Botrytis |leaf blight, Botrytis squanmpsa J.C. Wal ker

NAME AND AGENCY

McDONALD M R, BRADLEY- MACM LLAN C and JANSE S
Muck Research Station, HRI O

R R 1, Kettleby, Ontario LOG 1J0

Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: EFFI CACY OF FUNG Cl DES FOR THE CONTROL OF BOTRYTI S LEAF BLI GHT OF ONI ONS

MATERI ALS: BRAVO 500 (Chl orothal onil)
BRAVO ULTREX (Chl orot hal onil)
ASC- 670982
FLUAZI NAM 500
ZI NEB 80W ( Zi neb)
DI THANE DG (Mancozeb)
ROVRAL (| prodi one)
DACOBRE DG
BRAVO ZN

METHODS: Oni ons, cv. Benchmark, were seeded at the Mick Research Station on My
7, 1994. A random zed conpl ete bl ock arrangenment with 4 bl ocks per treatnment was
used. Each replicate consisted of 8 rows x 5 mlong. The treatnments consisted of
1) BRAVO 500 at 2.0 L product/ha, 2) BRAVO ULTREX at 1.2 kg product/ha, 3) ASC
670987 at 1.2 kg product/ha 4) FLUAZI NAM 500F at 1.0 L product/ha, 5) Standard
fungi cide treatment programme as recommended in Publication 363, 6) DACOBRE DG at
4 kg product/ha, 7) BRAVO ZN at 2.0 L product/ha and 8) untreated control. Al
fungi ci des were applied as foliar sprays using solid cone nozzles at 90 p.s.i
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and 500 L/ha water. Treatments were applied on July 21 and 27, August 3, 10 and
23. A prelimnary assessnent of botrytis |eaf blight was done on August 17. Ten
pl ants per replicate were sanpled and the three ol dest [ eaves with a m ni mum of
80% green | eaf tissue per plant were rated for total nunmber of blight I|esions.
The total number of green and dead | eaves per plant was also recorded. A fina
assessnment of botrytis |eaf blight was done on Septenmber 20 with 25 plants per
replicate. The three ol dest | eaves per plant, with a m ni nrum of 80% green | eaf
tissue, were rated for percent of |eaf blight using the Manual of Assessnment Keys
for Plant Diseases by Clive Janes, Key No. 1.6.1. The nunmber of green and dead

| eaves per plant were al so recorded.

RESULTS: As presented in the table.

CONCLUSI ONS: The fungicide applications did not significantly reduce the tota
number of botrytis lesions or the percentage of botrytis blight at harvest
conpared to the untreated check

Table 1. Efficacy of fungicides on nunber of blight |esions, percent of botrytis
| eaf Dblight and number of green and dead | eaves.

Prelim nary Assessnent Fi nal Assessnent
Tr eat ment Rat e Tot al No. of No. of Percent No. of No. of
(product No. of dead green bl i ght dead green
/ ha) | esi ons | eaves | eaves | eaves | eaves

/ pl ant / pl ant / pl ant /pl ant
BRAVO 500 2.0 L 15.4 a** 1.5 a 7.9 a 5.75 a 4.6 a 7.2 a
BRAVO ULTREX 1.2 kg 20.8 a 1.6 a 8.5 a 3.75 a 4.2 a 7.5 a
ASC- 670982 1.2 kg 34.2 a 1.6 a 8.3 a 8.25 a 5.2 a 5.7 a
FLUAZI NANM 500F 1.0 L 20.5 a 1.2 a 7.9 a 5.50 a 4.3 a 7.0 a
St andard Fungi ci de* --- 35.8 a 1.8 a 8.1 a 6.00 a 4.9 a 6.8 a
DACOBRE 4.0 kg 29.6 a 1.3 a 7.5 a 9.75 a 4.3 a 7.0 a
BRAVO ZN 2.0 L 16.3 a 1.5 a 8.5 a 6.00 a 3.7a 7.6 a
Untreated Control --- 35.2 a 1.7 a 7.7 a 6.25 a 5.0 a 6.9 a
* St andard fungici de programme as recommended in Publication 363, Vegetable

Producti on Recomrendati ons, page 70.
** Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected L.S.D. Test.

#113

| CAR: 206003

CROP: Onions, yellow cooking, cv. Benchmark

PEST: Botrytis |eaf blight, Botrytis squanmpsa J.C. Wal ker
NAME AND AGENCY

McDONALD M R, JANSE S and BRADLEY- MACM LLAN C

Muck Research Station, HRIO

R R 1, Kettleby, Ontario LOG 1J0

Tel: (905) 775-3783 Fax: (905) 775-4546

TI TLE: EFFI CACY OF TWO FORMULATI ONS OF PENNCOZEB FOR THE CONTROL OF BOTRYTI S LEAF
BLI GHT

MATERI ALS: PENNCOZEB 75DF, PENNCOZEB 80WP (et hyl enebi sdi t hi ocar bamat e)
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METHODS: Oni ons were seeded into organic soil at the Muck Research Station on My
7, 1994. A random zed conpl ete bl ock arrangement with 4 bl ocks per treatnment was
used. Each replicate consisted of 8 rows x 5 mlong. PENNCOZEB 75DF AND PENNCOZEB
80WP were applied singly at 3.25 kg product/ha. An untreated check was al so

i ncl uded. Treatnents were applied on July 26, August 3, 16, and 24, 1994 as
foliar sprays at 50 p.s.i., in 500 L of water. Ten plants per replicate were
harvested on August 19, 1994. The three | owest | eaves on each plant with

approxi mately 80% or nore non-necrotic tissue were rated for nunmber of blight

| esi ons. The number of green and dead | eaves on each plant was al so recorded.
Twenty-five plants per replicate were harvested on Septenber 6 and 7, 1994. The
three | owest | eaves on each plant with approxi mately 80% or nore non-necrotic
tissue were rated for percent green |eaf area using the Manual of Assessnment Keys
for Plant Disease by Clive Janes, Key No. 1.6.1. The nunber of green and dead

| eaves on each plant was al so recorded.

RESULTS: As presented in the tables.

CONCLUSI ONS: The fungicide applications did not reduce the [evel of botrytis |eaf
bl i ght conpared to the untreated check, although by Septenmber 7 the untreated
oni ons tended to have nore dead and fewer green |eaves.

Tabl e 1. Eval uati on of PENNCOZEB 75DF and 80WP for the control of botrytis |eaf
blight lesions on the three ol dest green | eaves, August 19, 1994.

Tr eat nent Rat e Total No. of No. of dead No. of green
(kg product/ ha) | esions/ 3 | eaves/ pl ant | eaves/ pl ant
| eaves
PENNCOZEB 75DF 3.25 53.6 a* 3.2 a 7.1 a
PENNCOZEB 80WP 3.25 41. 4 a 2.4 a 7.3 a
Check --- 45.5 a 2.9 a 7.0 a
* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected L.S.D. Test.

Tabl e 2. Eval uati on of PENNCOZEB 75DF and 80WP for the control of Botrytis |eaf
bl i ght of onions, Septenber 7, 1994.

Tr eat nent Rat e Per cent No. of dead No. of green
(kg product/ha) green tissue | eaves/ pl ant | eaves/ pl ant

PENNCOZEB 75DF 3.25 82.5 a* 4.53 a 6. 45a

PENNCOZEB 80WP 3.25 87.5 a 4.55 a 6. 78a

Check --- 80.0 a 5.43 a 5. 45a

* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected L.S.D. Test.
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#114

| CAR: 206003

CROP: Onions, yellow cooking, cv. Benchmark

PEST: Botrytis |leaf blight, Botrytis squanmpbsa J.C. Wal ker

NAME AND AGENCY

McDONALD M R, JANSE S and BRADLEY- MACM LLAN C
Muck Research Station, HRI O

R R 1, Kettleby, Ontario LOG 1J0

Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: EFFI CACY OF TWO FORMULATI ONS OF | PRODI ONE AND DI THANE DG FOR THE CONTROL
OF BOTRYTI S LEAF BLI GHT

MATERI ALS: ROVRAL 50WP (| prodi one)
DI THANE DG (Mancozeb 75%
EXP- 10370A 50 WG (| pr odi one)
BRAVO 500 (Chl orothal onil)

METHODS: Oni ons were seeded into organic soil at the Muck Research Station on My
7, 1994. A random zed conplete bl ock arrangement with 4 bl ocks per treatnment was
used. Each replicate consisted of 8 rows x 5 mlong. ROVRAL 50 WP and EXP-10370A
were applied singly at 0.75 kg product/ha and at a rate of 0.75 kg product/ha in
combi nation with DI THANE DG at 2.0 kg product/ha. BRAVO 500 was applied singly at
a rate of 2.0 L product/ha. An untreated check was al so included. Treatnents were
applied on July 26, August 3, 10, and 24, 1994, as foliar sprays at 50 p.s.i. in
500 L of water. Ten plants per replicate were harvested on August 19, 1994. The
three | owest | eaves on each plant with approximately 80% or nore non-necrotic
tissue were rated for nunber of blight |esions. The nunber of green and dead

| eaves on each plant was al so recorded. Twenty-five plants per replicate were
harvested on Septenmber 6 and 7, 1994. The three | owest | eaves on each plant with
approxi mately 80% or nore non-necrotic tissue were rated for percent green |eaf
area using the Manual of Assessnment Keys for Plant Disease by Clive Janes, Key
No. 1.6.1. The nunber of green and dead | eaves on each plant was al so recorded.

RESULTS: As presented in the tables.

CONCLUSI ONS: During the first evaluation for number of Botrytis |esions no
significant differences were found. For the final evaluation of percent green
tissue, all treatnments except ROVRAL and EXP-10370A al one were significantly
better than the untreated check
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Table 1. Eval uation of iprodione, DI THANE DG and BRAVO 500 for the control of
botrytis |l eaf blight lesions on the three ol dest green | eaves, August 19, 1994

Rat e Total No. of No. of dead No. of green
Tr eat nent (kg product/ ha) | esi ons/ 3 | eaves | eaves/ pl ant | eaves/ pl ant
ROVRAL 50 WP 0.75 56. 2 2.9 7.0
ROVRAL 50 WP 0. 375 54.7 2.7 7.6
+ DI THANE DG PLUS 2.0
EXP- 10370A 50 WG 0.75 61.0 2.6 7.6
EXP- 10370A 50 WG 0. 375 39.3 2.3 7.3
+ DI THANE DG PLUS 2.0
BRAVO 500 2.0 L 33.9 2.1 7.6
Check --- 45.5 2.9 7.0

Note: There were no significant differences between treatnments for any of the
3 paranmeters neasured (P = 0.05), Protected L.S.D. Test.

Tabl e 2. Eval uation of |prodione, DI THANE DG and BRAVO 500 for the control of
Botrytis | eaf blight of onions, Septenber 7, 1994.

Tr eat nent Rat e Per cent No. of dead No. of green
(kg product/ ha) green tissue | eaves/ pl ant | eaves/ pl ant

ROVRAL 50 WP 0.75 84.0 abc* 4.33 b 6.41 a
ROVRAL 50 WP 0. 375 91.5 bc 4.07 b 6.89 a
+ DI THANE DG PLUS 2.0

EXP- 10370A 50 WG 0.75 82.5 ab 4.12 b 6.62 a
EXP- 10370A 50 WG 0. 375 94.8 ¢ 3.86 b 7.08 a
+ DI THANE DG PLUS 2.0

BRAVO 500 2.0 L 94.3 ¢ 3.72 b 6.53 a
Check --- 80.0 a 5.43 a 5.45 a

* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected L.S.D. Test.

#115

| CAR: 206003

CROP: Oni ons, yell ow cooki ng

PEST: Botrytis |leaf blight, Botrytis squanmpbsa J.C. Wal ker

NAME AND AGENCY

McDONALD M R, JANSE S and BRADLEY- MACM LLAN C

Muck Research Station, HRIO

R R 1, Kettleby, Ontario LOG 1J0

Tel: (905) 775-3783 Fax: (905) 775-4546

TI TLE: EVALUATI ON OF BOTRYTI S LEAF BLI GHT RESI STANCE | N ONI ON BREEDI NG LI NES
MATERI ALS: Ni ne onion cultivars were obtained fromDr. |. Goldman, University

W sconsin, Madison, W. Three onion cultivars were obtained fromT. Walters,
Cornell, University, Ithaca, NY. Two commercial onion cultivars, Norstar and
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Benchmark were al so used.

METHODS: The trial was seeded on May 17, 1994 at the Muck Research Station. A
random zed conpl ete bl ock arrangement with 4 blocks per cultivar was used.

Cul tivars 1590-91, 1598-91, 1608-91, 1610-91 and 93A-78NY each had 1 row x 3 m
| ong, per replicate. Cultivars 902-90, 912-92, 914-93, 921-91, 926-87, Bench
mar k, Norstar, 93A-74NY and 93A-77NY each had 2 rows per replicate x 3 mlong
due to seed availability. The onion seed was planted 1.5 cm deep with 43 cmrow
spaci ng using a V-belt push seeder. The controls, Benchmark and Norstar were
sprayed on a 7-10 d schedule with fungicides as reconmended in Publication 363,
Veget abl e Producti on Reconmendati ons. The rest of the cultivars in the trial

recei ved no fungicide sprays. The onions were eval uated on Septenber 29, 1994 by
sanpling 25 plants per replicate. The three ol dest |eaves per plant, with a

m ni mum of 80% green |l eaf tissue, were rated for percent |leaf blight using the
Manual of Assessment Keys for Plant Diseases, by Clive Janes, Key No. 1.6.1. The
number of green and dead | eaves per plant were al so recorded.

RESULTS: As presented in the table.

CONCLUSI ONS: Li ne 93A-74NY had the | east |eaf blight and hi ghest nunmber of green

| eaves, however this onion does not produce bul bs. Lines 93A-77NY and 93A- 78NY
al so had I ow | evel s of blight and hi gh nunbers of green l|eaves. Al of the lines
had | ess blight than Benchmark.

Table 1. A conparison of percent of |eaf area with di sease, nunber of green
| eaves per plant and nunber of dead | eaves per plant on yell ow cooking onion
breedi ng |ines.

Cul tivar Percent di sease No. of green No. of dead

| eaves/ pl ant | eaves/ pl ant
Benchmar k 7.8 a ** 6.59 bc 5.07 bcd
1608-91 3.5 b 4.12 f 6.17 ab
1610-91 3.5 b 4.68 ef 5.44 abcd
926- 87 3.5 b 5.94 bcde 4.44 d
1590- 91 3.3 bc 4.98 ef 6. 04 abc
914-93 3.3 bc 4.72 ef 6. 05 abc
902- 90 3.1 bc 6.59 bc 5.05 bcd
93A- 78NY 2.7 bcd 7.23 ab 6.43 a
Nor st ar 2.3 bcd 5. 47 cdef 4.88 cd
1598-91 2.3 bcd 5. 37 cdef 5.40 abcd
912-92 2.3 bcd 5.11 def 5.04 bcd
921-91 2.0 bcd 5. 38 cde 4.97 bcd
93A- 77TNY 1.0 cd 6.42 bcd 5.80 abc
93A- 7T4NY* 0.6 d 8.09 a 1.79 e
* 93A-74NY is a bunching-type onion, not yell ow cooking onion
** Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected L.S.D. Test.
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#116

| CAR: 206003

CROP: Onions, yellow cooking, cv. Fortress and Taurus
PEST: Onion snmut, Urocystis cepul ae Frost

NAME AND AGENCY

McDONALD M R, JANSE S and BRADLEY- MACM LLAN C
Muck Research Station, HRI O

R R 1, Kettleby, Ontario LOG 1J0

Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: EVALUATI ON OF FORMULATI ONS AND METHODS OF APPLYI NG PRO GRO TO RAW ONI ON
SEED FOR SMUT CONTROL

MATERI ALS: PRO GRO (Carbathiin 30% + Thiram 50%
Met hyl cel | ul ose

METHODS: Raw oni on seed was treated with either 25, 50 or 75 g of PRO GRO kg of
seed. Ot her raw seed treatnments were 25, 50, 75 g of PRO GRO kg of seed applied
with 1% solution of methyl cellulose as a sticker. An untreated check was al so

i ncluded. The trial was seeded at the Mick Research Station in naturally infested
soil. A random zed conpl ete bl ock arrangenment with 4 bl ocks per replicate was
used. Each replicate consisted of 2 rows of cv. Fortress and 2 rows of cv.
Taurus, 5 mlong. The treatnents were seeded on May 5, 1994 using a push V-belt
seeder delivering a random spacing and a depth of 1.0 - 1.5 cm GCerm nation
counts were taken every second day starting on May 27 and endi ng on June 13 from
a 1 msection of each row When the onions were at 1 true leaf, a sanple of 1 m
was harvested, washed and rated for percent smut on June 16. O her sanples were
taken on July 8 when the onions had three true | eaves. A final evaluation of snut
was made at harvest on Septenber 14, and 15. The harvest wei ght was the sum of
cv. Fortress and Taurus, taken fromthe remaining 16 m of onions on Cctober 17.

RESULTS: As presented in the tables.

CONCLUSI ONS: Significant differences were found between treatnments on cv.
Fortress only for the first sanpling date of June 16. The check had the hi ghest
percent snut, and PRO GRO and nethyl cellul ose at 75 g/ kg had the | owest.

Treat nent of onion seed with PRO GRO and nethyl cellulose significantly increased
yi el ds.
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Tabl e 1. Eval uation of PRO GRO and METHYL CELLULCSE for control of onion smut on
cv. Fortress.

Treat ment s Percent infected with snut
Fortres s June 16 July 8 Sept. 14
Check 94.5 a* 44.3 a 0.0 a
PRO GRO 25 g/ kg 65.0 bc 42.3 a 8.3 a
PRO GRO 50 g/ kg 66.8 bc 29.2 a 0.0 a
PRO GRO 75 g/ kg 75.2 ab 37.0 a 1.9 a
PRO GRO 25 g/ kg +

nmet hyl cel | ul ose 67.8 bc 26.6 a 1.4 a
PRO GRO 50 g/ kg +

met hyl cel | ul ose 43.7 cd 35.1 a 1.6 a
PRO GRO 75 g/ kg +

met hyl cel | ul ose 38.1 d 12.5 a 0.0 a
* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected L.S.D. Test.

Tabl e 2. Eval uation of PRO GRO and nethyl cellul ose on onion snmut on cv, Taurus

Treat nents Percent infected with snut
Taur us June 16 July 8 Sept. 15
Check 76.3 49.5 0.0
PRO GRO 25 g/ kg 73.2 32.6 0.0
PRO GRO 50 g/ kg 55. 6 33.7 0.0
PRO GRO 75 g/ kg 65.0 35.0 3.1
PRO GRO 25 g/ kg +

met hyl cel | ul ose 62. 2 21. 7 2.1
PRO GRO 50 g/ kg + 2

met hyl cel | ul ose 38.3 30.7 0.0
PRO GRO 75 g/ kg +

met hyl cel | ul ose 61.8 34.8 2.1

Note. There were no statistical differences between treatnents for percent
infected with snut.

Table 3. Yield data in bushels per acre of Fortress and Taurus together

Treat nents Rate g/ kg seed Yield B/ A
Check --- 139 e*
PRO GRO 25 249 cd
PRO GRO 50 223 de
PRO GRO 75 323 bcd
PRO GRO +

met hyl cel | ul ose 25 351 abc
PRO GRO +

met hyl cel | ul ose 50 442 a
PRO GRO +

met hyl cel | ul ose 75 359 ab
* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected L.S.D. Test.
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#117

| CAR: 206003

CROP: Oni ons, yell ow cooki ng

PEST: White rot, Sclerotium cepivorum Berk.

NAME AND AGENCY

McDONALD MR and LEWS T

Muck Research Station, HRI O

R R 1, Kettleby, Ontario LOG 1J0

Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: EVALUATI ON OF ONI ON LI NES FOR WHI TE ROT RESI STANCE

MATERI ALS: Oni on breeding |lines obtained fromDr. Irwin Goldman, University of
W sconsin, two commercial cultivars Norstar and Fortress.

METHODS: Plots were established on each of three farms, with known histories of
white rot, located in the Holland Marsh. The plot size at all sites was 1 mx 4
rows. Seeds from each resistant |line were seeded on April 19 in the greenhouse in
plug trays. Two comrercial cultivars, Norstar and Fortress, were also seeded at
the sanme tinme. Resistant cultivars were also grown in a plot artificially
infested with white rot sclerotia at the Mick Research Station (MRS). Plot size
was 7 mx 4 rows. Plug plants were transplanted on June 13 at site 1 and site 2,
June 14 at the MRS site and June 15 at site 3. Each line was replicated four
times and arranged in a randoni zed conpl ete bl ock design. The total number of
oni ons and the nunber of infected onion bulbs were counted at the tinme of

har vest .

RESULTS: As presented in the tables.

CONCLUSI ONS: The | evels of white rot infection were |lower in 1994 than in

previ ous years due to a hot and dry grow ng season. Levels of white rot infection
were consistently |ow at each of the sites and none of the breeding lines were
significantly nore resistant to white rot than the comercial cultivars.

Pest Managenent Research Report - insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



Li ne Percent Infection Li ne Percent Infection
Site 1 Site 2

1804-93 2.63 ar 1804-93 1.923 a
1800-93 2.505 a 116-93 1.885 a
FORTRESS 2.313 a 1812-93 1.250 a
NORSTAR 1.135 a 123-93 0.892 a
1399-91 1.135 a FORTRESS 0. 805 a
1564-91 1.050 a NORSTAR 0 a
119-93 0.925 a 1784-93 0 a
105-93 0.862 a 106- 93 0 a
125-93 0. 757 a 1800-93 0 a
1784-93 0 a 1399-91 0 a
115-93 0 a 1790-93 0 a
1812-93 0 a 1306-91 0 a
1306-91 0 a 1562-91 0 a
1562-91 0 a 1564-91 0 a
1295-91 0 a

Li ne Percent Infection Li ne Percent Infection
Site 3 Site 3

107-93 2.083 a* 1399-91 0 a

NORSTAR 2.00 a 1800- 93 0 a

1804- 93 0. 805 a 102-93 0 a

FORTRESS 0 a 1812-93 0 a

114-93 0 a 1306-91 0 a

117-93 0 a 1564- 91 0 a

124-93 0 a 1017-89-90 0 a

1784- 93 0 a

* Numbers in a columm followed by the same letter are not significantly

different at the P = 0.05 Protected LSD Test.

Tabl e 2. Evaluation of onion lines for resistance to white rot

Muck Research Station site:

Li ne Percent Infection

FORTRESS 1.43 a*

FORSTAR 0.65 a

1014-92 0 a

118-93 0 a

1292-91 0 a

* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected LSD Test.
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#118

| CAR: 206003

CROP: Oni ons, yell ow cooki ng

PEST: White rot, Sclerotium cepivorum Berk.

NAME AND AGENCY

McDONALD MR and LEWS T

Muck Research Station, HRI O

R R 1, Kettleby, Ontario LOG 1J0

Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: THE EFFECT OF ARTIFI Cl AL AND NATURAL CURI NG ON WHI TE ROT DEVELOPMENT I N
STORAGE

MATERI ALS: Onions naturally infected with white rot.

METHODS: Oni ons were harvested early and | ate August and early Septenmber from
five established plots in comercial onion fields known to be infested with white
rot. The initial percentage of white rot was established at this tine.
Replications 4, 5 and 6 fromthe untreated check fromsite 1, 2, 3 and 4 were
artificially cured, while replications 1 and 6 were artificially cured fromsite
5 and replicates 2, 3, 4 and 5 were naturally cured. The onions were placed in
pal | et boxes and | eft outside to cure naturally. Artificial curing took place at
the Muick Research Station. During the weeks of October 12 and October 19, the

oni on storage was heated to between 24°C and 25°C, this tenperature was gradually
reduced over the follow ng 10 weeks. The week of Cctober 25, the tenperature was
20°C, Novenber 1, 16°C, November 9, 10°C and then gradually reduced to between
1°C and 0°C.

RESULTS: As presented in the table.

CONCLUSI ONS: White rot infection was low at all sites. There were no differences
in the percent of white rot between the two treatnents.

Table 1. The effect of artificial and natural curing on white rot devel opnment in
st or age.

Site Percent white rot Percent white rot
artificially cured naturally cured
1 6. 04 ar 4.30 a
2 5.60 a 5.13 a
3 9.11 a 6.92 a
4 0.54 a 0.52 a
5 0.55 a 1.0 a
* Numbers in a row foll owed by the sanme letter are not significantly
different at the P = 0.05 Protected L.S.D. test.
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#119

| CAR: 61009653

CROP: Pea, field, cv. Patriot

PEST: Ascochyta blight, Mycosphaerella pinodes (Berk. and Bl ox.)

NAME AND AGENCY

HWANG S F, DENEKA B and TURNBULL G

Al berta Environnmental Centre, Bag 4000, Vegreville, Alberta T9C 1T4
Tel: (403) 632-8228 Fax: (403) 632-8379; and

CHANG K F

Al berta Tree Nursery and Horticulture Centre, Ednonton, Al berta T5B 4K3
Tel: (403) 422-1789 Fax: (403) 422-6096

TI TLE: EFFECT OF SPRAY SCHEDULI NG OF BRAVO FOR CONTROL OF ASCOCHYTA BLI GHT OF
FI ELD PEA

MATERI ALS: BRAVO 500 F (Chlorothlonil 50%

METHODS: A field plot experinent was conducted at a site with a high inocul um of
Mycosphaerel |l a pinodes at Mrinville, Alberta in the spring of 1994. A
pre-emergence herbicide, Edge F (ethalfluralin 509, was incorporated into the
soil at a rate of 1.6 kg/ha along with 60 kg/ha fertilizer (8-36-15-5, N-P-K-S).
Field pea (PisumsativumL.) cv. Patriot was planted 4 cm deep on 11 May with a
grain drill at 80 g seeds/row and a peat-based inoculant (Enfix-P™ at 30 ni/row
was used as a source of root-nodul e bacteria. Each plot consisted of 4 x 6 m
rows, with 30 cmrow spaci ng. Adjacent plots were separated by 1 mand replicate
plots by 2 m The experiment was arranged in a randomnm zed conpl ete block with
four replicates.

Application of Bravo was nade at three different growth stages: prior to
flowering (early spray, June 27), md-flowering (md-spray, July 13), and late
flowering (late spray, July 29). Bravo was sprayed either once, twice or three
ti mes dependi ng on the spray schedule. There were eight treatnments: early spray,
m d-spray, late spray, early plus md sprays, early plus late sprays, md plus

| ate sprays, early plus md plus |late sprays, and an untreated control. Bravo was
applied at a recommended rate of 1000 g a.i./ha for each spray. Plots were
assessed for synptonms of M pinodes infection 3 weeks after the fina
application. Synptonms were visually estinmated as the percent of foliage area
infected using a 0-10 scale where 0 = no infection, 1 #10% 2 = 11-20% 3 = 21-
30% 4 = 31-40% 5 = 41-50% 6 = 51-60% 7 =61 - 70, 8 = 71 - 80% 9 = 81-90%
and 10 = 91-100% of |leaf area affected. At maturity, plants fromeach plot (2 n¥)
wer e swat hed and conbi ned. Seeds were dried to 16% noi sture content and wei ghed.

RESULTS: Results of schedul ed spraying of Bravo on the control of ascochyta
blight of field pea in 1994 are sunmarized in Table 1. Al Bravo treatnents
significantly reduced the severity of ascochyta blight and sone al so
significantly increased seed yield relative to the control. Application of Bravo
twice or three tinmes resulted in the | east disease, with severity ratings from
1.5 to 1.9. The disease severity of a single application of Bravo ranged from 2.3
to 3.2. No significant differences in disease severity occurred for a single
application at any flowering stage, but greatest seed yield was observed when
Bravo was applied at the early flowering stage.

CONCLUSI ONS: Based on results obtained at one |ocation in Al berta, Bravo was
effective in reducing the severity of ascochyta blight and increasing the yield
of field pea. Disease severity with two or three sprays was significantly | ower
than a single late spray or the control. No difference in seed yield was observed
bet ween vari ous spray schedules with Bravo; however, early spraying appeared to
be nore beneficial. This experinent should be repeated in 1995.
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Table 1. Effect of spraying tine of Bravo on severity of ascochyta blight and
seed yield of pea.

Tr eat ment Rat e/ ha No. of Di sease Yield
applications severity** (kg a.i.)
Contr ol 0 - 4.5 a* 2495 b
Early spray 1 1 3.2 b 3620 a
M d- spr ay 1 1 2.9 b 3010 ab
Late spray 1 1 2.3 bc 3060 ab
Early plus
m d- spray 2 2 1.5 ¢ 3520 a

Early plus

| ate spray 2 2 1.5 ¢ 2830 ab
M d plus

| ate spray 2 2 1.9 c 3015 ab
Early plus

m d plus

| ate spray 3 3 1.5 ¢ 3045 ab
* Means within a colum followed by the same letter are not significantly

different according to Duncan's Miultiple Range Test.

** Severity rating scale: 0 = clean, 1 # 10% 2 = 11-20% 3 = 21-30% 4 = 31-
40% 5 = 41-50% 6 = 51-60% 7 = 61-70% 8 = 71-80% 9 = 81-90% and 10 =
91-100% of | eaf area infected.

#120

STUDY DATA BASE: 362-1221-8801

CROP: Pea, field, cv AC Tanor and Radl ey
PEST: Ascochyta blight, Ascochyta spp.

NAMVE AND AGENCY

RASH D K Y and WARKENTIN T

Agriculture and Agri-Food Canada, Agri-Food Diversification Research Centre
Unit 100 - 101 Route 100, Morden, Manitoba R6M 1Y5

Tel: (204) 822-4471 Fax: (204) 822-6841

TI TLE: EFFECT OF SEED TREATMENT ON SEEDBORNE ASCOCHYTA I N FI ELD PEA

MATERI ALS: CAPTAN 50% WP
ROVRAL 4F (I prodi one 50%
THI RAM 75% WP ( Thi ram)
ALI ETTE 40% WP (Fosetyl e-Al 40%
CROMWN (Carbathiin + Thi abendazol e 15%

METHODS: This experinent was conducted at the Research Centre at ©Mrden, Mnitoba
in 1994. Two seedl ots each of the field pea (PisumsativumL.) cultivars AC Tanor
and Radl ey were used; one had high and the other had | ow | evel of seedborne
infection. A split-plot experinmental design was used with four replicates.

Seedl ots were used as main plots and seed treatnments as sub-plots. Plots
consisted of 4 rows x 3 mlong with 0.30 m spaci ng between rows and 1.2 m between
plots. Fifty seeds were planted in each row

The seedlots were treated 2 d prior to seeding. Fungicide treatnents with rates
of g or mL a.i./kg of seed were as follows:
1 = Control,

Pest Managenent Research Report - insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



(e}
a

ROVRAL (1.24),

THI RAM (1. 0),

THI RAM + ROVRAL (ratio 1.0:
THI RAM + ROVRAL (ratio 1.0:
THI RAM + ROVRAL (ratio 1.0:
ALI ETTE (2.5),

ALI ETTE + ROVRAL (ratio 2.5:1.24),

CROWN (6. 0)

10 CAPTAN (2.5)

Seedlng was done on May 13 and harvesting was conpl eted on Septenber 15, 1994.

Pl ant emergence was recorded fromindividual rows of each plot. Plants were dug
out from1l row of each plot after energence, and roots were assessed for signs of

PO
0o N

4),
2),
6),

OCoOoO~NOUTR_hWN

infection on a scale of 1-5; 1 = healthy, 2 = very small lesions or |ight
browning, 3 = 2-3 mmlesions on stens or noderate browning, 4 = 3-5 mm | ong
| esions or dark browning, and 5 = lesions girdling stens or dead seedling. Plants

were dug out fromthe second row of each plot before flowering and were assessed
for root infections. The remaining 2 rows were harvested for seed yield at the
end of the season.

RESULTS: The results are summarized in Table 1. Al seed treatnments except for
Treatnent 2 in the heavy-infested seedl ot of Radley, significantly inproved
seedl i ng energence. All treatments significantly reduced di sease index in the
light-infested seedlots of AC Tanor, and all except Treatnment 2 significantly
reduced di sease index in the heavy-infested seedl ot of AC Tanor. Treatnents 2, 3,
4, 5 6, and 10 significantly reduced the disease index in the heavy-infested
seedl ot of Radley, while Treatnents 2, 4, 5, 6, and 8 significantly reduced the
di sease index in the light-infested seedl ot of Radley. Al treatnments except
Treatnent 2, significantly increased the yield in the heavy-infested seedl ots of
AC Tanor and Radley. All Treatnents except 5 and 10, produced significant yield
increase in the light-infested seedl ot of Radley; all Treatnents except 4, 6 and
10, produced significant yield increase in light-infested seedl ot of AC Tanor

CONCLUSI ONS: The treatnments with Thiram Rovral + Captan were the nost effective
in inmproving energence in all seedlots, while in general all treatnments were
equal ly effective in reducing the disease index. Generally all seed treatnents
i mproved the yield except for Rovral alone in heavy-infested seedlots of both
cul tivars.

Table 1. The effects of seed treatnment with several fungicides on emergence,
di seased roots and yield of field pea in Mirden, Manitoba in 1994.

Tr eat nent Enmer gence % Early di sease i ndex Yield (g/plot)
Number RH RL TH TL RH RL TH TL RH RL TH TL
1 29 62 31 42 1.5 1.3 1.9 2.3 938 1060 859 989
2 31 72 38 55 1.3 1.1 2.0 1.3 878 1204 897 1183
3 58 85 68 76 1.3 1.2 1.6 1.3 1080 1189 1180 1110
4 64 89 72 76 1.3 1.1 1.2 1.1 1244 1290 1079 1062
5 60 87 74 82 1.2 1.1 1.3 1.2 1190 1140 1101 1146
6 63 85 69 79 1.2 1.1 1.3 1.3 1210 1227 1049 1098
7 51 84 61 62 1.6 1.2 1.3 1.3 1150 1261 1148 1355
8 47 81 59 60 1.5 1.1 1.3 1.3 1148 1225 1066 1158
9 47 78 51 54 1.5 1.2 1.7 1.4 1083 1196 1079 1146
10 69 86 73 76 1.3 1.2 1.3 1.5 1217 1135 1141 1004
LSD (0.05) 4 4 4 0.2 0.2 0.2 0.2 120 120 120 120
RH = Radl ey high-infested seedlot; RL = Radley | owinfested seedl ot;
TH = AC Tanor high-infested seedlot; TL = AC Tanor | owinfested seedl ot.

Pest Managenent Research Report - insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



65

#121

STUDY DATA BASE: 362-1241-9301

CROP: Pea, field, cv Radley and AC Tanor

PEST: Ascochyta blight, Mycosphaerella pinodes (Berk. and Bl ox.)

NAMVE AND AGENCY

WARKENTIN T D, RASHID K Y and XUE A G

Agriculture and Agri-Food Canada, Agri-Food Diversification Research Centre
Unit 100-101, Route 100, Morden, Manitoba R6M 1Y5

Tel: (204) 822-4471 Fax: (204) 822-6841

TI TLE: CONTROL OF ASCOCHYTA BLI GHT OF FI ELD PEA BY FUNG Cl DE APPLI CATI ONS- 1994

MATERI ALS: BENLATE (Benonyl 50%
ROVRAL 4F (1 prodi one 41.6%
BRAVO ( Chl or ot hal oni| 50%
TILT (Propiconazole 25%

METHODS: Experinments were conducted at Morden and Darlingford, Manitoba in 1994.
Field pea (PisumsativumL.) was planted in 4 row plots with a row |l ength of 3 m
0.3 m spaci ng between rows, and 1.2 m between plots. Seeding rate was 75
seeds/ nt. The experinment was arranged in a split plot design with four
replicates; the two cultivars AC Tanor and Radley were the main plots, and
fungicide treatnments were subplots. AC Tanor and Radl ey were the two cultivars
used. Dates of seeding were 10 May at Morden and 16 May at Darlingford; harvest
dates were 2 Septenber at Morden and 7 Septenmber at Darlingford.

Fungi ci des rates (kg a.i./ha) were as follows: BENLATE, 0.763; BRAVO, 2.00;
ROVRAL 4F, 0.600; and TILT, 0.125. The fungicide treatnments were applied either
once, twice or three tinmes during the growi ng season. The initial application was
made just prior to flowering; the second application at md-flowering; the third
application at late flowering. The fungicides were applied in a water vol unme of
300 L/ha at 276 kPa using a hand-held boom Plots were assessed for
Mycosphaerell a blight synptons at each spray date and 2 weeks after the final
application. Synptonms were visually estinmated using a 0-9 scale, where 0 = no
infection and 9 = all of the foliage area infected.

RESULTS: This was the second year of this study; 1993 results were previously
publ i shed (Pest Managenment Research Report-1993). The effect of four fungicides
on the control of Ascochyta blight of field pea in 1994 is sumuarized in Table 1
The interaction between cultivar and fungicide treatnent on yield was not
significant at either location, so results for the two cultivars were conbi ned.
The interaction was significant for disease severity rating at Darlingford, so
data for individual cultivars is presented for this location. Al treatnents
except single applications of TILT, or ROVRAL 4F significantly reduced the
severity of Ascochyta blight at Morden conpared to the untreated control. At
Darlingford, disease severity was significantly reduced on Radley by al
treatnents except a single application of ROVRAL 4F. On AC Tanor, disease
severity was significantly reduced by all treatnments except single applications
of BRAVO, two or three applications of ROVRAL 4F, and one or two applications of
TILT.

At Morden, all BRAVO and BENLATE treatnents, as well as two applications of TILT,
significantly increased yields conpared to the untreated control. At Darlingford,
only the triple application of BRAVO produced a significant yield increase.
Triple application of BRAVO provided the greatest yield increases over the
controls at Morden (149 and Darlingford (349%.

CONCLUSI ONS: These results support those obtained in 1993. In both years, BRAVO
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and BENLATE were effective in controlling ascochyta blight of field pea, whereas
TILT and ROVRAL 4F were relatively ineffective. Ascochyta di sease pressure was
greater in 1993 than in 1994 due to the wetter conditions. As a result, the
benefits of BRAVO or BENLATE applications were greater in 1993.

Table 1. Effect of four fungicides on the control of Ascochyta blight on field
pea in 1994 in Mnitoba.

Tr eat ment No. of Di sease Yield
applications severity* (kg/ ha)
D * M D
AC Ra
CONTROL - 4.8 4.0 3.9 3414 6767
BENLATE 1 4.5 3.7 3.7 3553 7320
BENLATE 2 4.7 3.5 3.8 3184 7267
BENLATE 3 4.5 3.4 3.6 3381 7359
BRAVO 1 4.9 3.7 3.7 3417 7370
BRAVO 2 4.5 3.3 3.6 3970 7312
BRAVO 3 4.0 3.3 3.5 4573 7717
ROVRAL 4F 1 4.7 4.0 3.9 2670 6712
ROVRAL 4F 2 4.8 3.7 3.7 3125 7006
ROVRAL 4F 3 4.8 3.8 3.8 3481 6864
TILT 1 4.8 3.9 3.9 3384 6795
TILT 2 4.9 3.6 3.8 3217 7242
TILT 3 4.7 3.8 3.7 3336 6909
C. V. 4.3 4.3 2.8 18.9 6.7
L.S.D. (0.05) 0.1 0.1 0.1 628 397
* Di sease severity, is the nean of the four disease assessnents made during

t he season.
** D = Darlingford site, M= Mirden site, AC = AC Tanor, Ra = Radl ey.

#122

STUDY DATA BASE: 362-1241-9301

CROP: Pea, field, cv Radley and AC Tanor
PEST: Powdery m | dew, Erysi phe pol ygoni DC

NAME AND AGENCY

WARKENTIN T D, RASHID K Y and XUE A G

Agriculture and Agri-Food Canada, Agri-Food Diversification Research Centre
Unit 100-101, Route 100, Morden, Manitoba R6M 1Y5

Tel: (204) 822-4471 Fax: (204) 822-6841

TI TLE: CONTROL OF POWDERY M LDEW OF FI ELD PEA BY FUNG CI DE APPLI CATI ONS - 1994

MATERI ALS: KUMULUS S (Sul fur 809%
NOVA 40W (Mycl obut anil 40%

METHODS: Experinments were conducted at Morden and Darlingford, Manitoba in 1994.
Field pea (PisumsativumL.) was planted in 4 row plots with a row |l ength of 3 m
0.3 m spaci ng between rows, and 1.2 m between plots. Seeding rate was 75
seeds/ nt. The experinment was arranged in a split plot design with four
replicates; cultivar as main plot and fungicide treatnent as subplot. The
cultivar AC Tanmor, which contains a single gene for resistance to powdery m | dew,
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and the susceptible cultivar Radley were used in this study. Dates of seeding
were 2 June at Morden and 16 May at Darlingford; harvest dates were 22 Septenber
at Morden and 17 Septenber at Darli ngford.

Fungi cides rates (kg a.i./ha) were as follows: KUMJLUS S, 0.800; NOVA 40W 0. 056.
Powdery m | dew synptonms first appeared on 29 July at Morden and on 28 July at
Darlingford. Pea plants were setting pods at these dates. KUMJLUS S treatnents
were applied either once, 2 or 3 tinmes at weekly intervals; NOVA 40Wwas applied
either once or twice at a 2 week interval. Initial applications of both
fungi ci des began at the first sign of powdery m | dew synptonms. Fungici des were
applied in a water volune of 300 L/ha at 276 kPa using a hand-held boom Plots
were assessed for powdery m | dew severity at each spray date and 2 weeks after
the final application. Disease severity was visually estimted using a 0-9 scale,
where 0 = no disease, and 9 = all of the foliage severely infected.

RESULTS: Powdery nil dew di sease pressure on field pea was intense at Mrden and
mld at Darlingford in 1994. The effect of two fungicides on the control of
powdery mldew is sunmarized (Table 1). Since there was a significant interaction
bet ween cultivar and fungicide treatnent at Morden and at Darlingford, the
fungicide effects on each cultivar are presented separately. Fungicide treatnents
did not have a significant effect on powdery m | dew severity on the resistant
cultivar AC Tanor at either |ocation. However, all fungicide treatnments
significantly reduced powdery mildew severity on Radl ey at both |ocations. Two
applications of NOVA 40Wreduced the disease to the greatest extent at both
Morden and Darl i ngford.

All fungicide treatnments significantly increased the yield of Radley at Morden

In addition, plots treated with two applications of NOVA 40W had significantly
greater yield than that of any other fungicide treated plots. This treatnment also
i ncreased the yield of AC Tanor at Mdirden. This yield increase may have been due
to a beneficial effect of NOVA 40Won the control of diseases other than powdery
m | dew, since powdery m | dew severity was unaffected. There were no significant
differences in seed yield for either variety at Darlingford.

CONCLUSI ONS: Bot h KUMJULUS S and NOVA 40W reduced powdery m | dew severity and
enhanced seed yield of a susceptible cultivar under conditions of intense powdery
m | dew infection. A single application of KUMJILUS S to the variety Radl ey at
Morden resulted in a 28% yield increase; a single application of NOVA 40W
produced a 41% vyield increase, and two applications of NOVA 40W produced a 58%
yield increase.

Pest Managenent Research Report - insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



Table 1. Effect of Kunulus S and Nova 40Won the control of powdery nildew on
Radl ey field pea in 1994 in Manitoba.

No. of Di sease severity* Yield (kg/ ha)

applications Radley AC  Tanor Radl ey AC Tanor
Tr eat ment D> M D M D M D M
CONTROL - 2.3 5.7 1.2 1.2 3325 3304 1512 4830
KUMULUS S 1 1.5 4.1 1.2 1.1 2475 4213 1658 5166
KUMULUS S 2 1.6 3.7 1.2 1.1 3587 4323 1536 5189
KUMULUS S 3 1.4 3.8 1.2 1.1 3023 4372 1558 5265
NOVA 40W 1 1.5 3.4 1.2 1.2 3382 4645 1803 4927
NOVA 40W 2 1.2 2.5 1.2 1.1 3092 5235 1553 5623
C. V. 17.0 5.5 17.0 5.5 18.6 8.2 18.6 8.2
L.S. D (0.05) 0.3 0.2 ns ns ns 469 ns 469
* Di sease severity is the nmean of the four disease assessnments nmade during

t he season.
** D = Darlingford site, M= Mrden site.

#123

STUDY DATA BASE: 390-1252-9201

CROP: Pepper, field, cv. Gal axy

PEST: Gray nmold, Botrytis cinerea Pers.

NAME AND AGENCY

BROOKES V R

Agriculture and Agri-Food Canada, Pacific Agriculture Research Centre
Agassi z, British Colunmbia VOM 1A0

Tel: (604) 796-2221 Ext. 228 Fax: (604) 796-0359

TI TLE: EFFI CACY OF FUNG Cl DES AGAI NST BOTRYTI S Cl NEREA ON FI ELD PEPPERS

MATERI ALS: MAESTRO 75DF ( Capt an)
BENLATE 50WP ( Benonyl)
ROVRAL 500 g/ kg (I prodione)
CANPLUS 411 (surfactant)

METHODS: The trial was conducted at the PARC-Vancouver substation in Abbotsford,
British Colunbia. Gal axy pepper plants were transplanted into plastic nulch
covered rai sed beds on May 30 1994. Each plot consisted of 8 plants spaced 45 cm
apart. Treatnment plots were 1.0 mx 1.8 mand were replicated four tinmes in a
random zed conpl ete bl ock design. The Captan + Benonyl treatnment was applied six
tines starting at bl oom stage and repeated every 7-10 d until 2 d prior to
harvest. The |prodione treatnents were applied four times starting at bl oom stage
and repeated every 3 weeks until 14 d prior to harvest. Treatnments were applied
in 180 mwater/plot with a back-pack sprayer. Peppers were harvested from four
plants in each plot and sorted into marketabl e nunmber and wei ght, undersize
number and wei ght, sunscald nunmber and wei ght and rot nunber and weight. Yield
data were statistically analyzed.

RESULTS: All fungicide treatnents reduced the nunber and wei ght of rotten pepper
fruit.

CONCLUSI ONS: MAESTRO + BENLATE, ROVRAL and ROVRAL + CANPLUS 411 were all
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effective at reducing botrytis cinerea in field peppers.

Table 1. Mean yield of four field pepper plants. Wight in kg/ha.

Rat e

Tr eat nent a.i./ha MKt no* MKt wt Under no Under wt Rot no Rot wt
Check --- 14. 8a 2.56a 2.8a 0. 20a 4. 5a 0.43a
MAESTRO + 2. 25kg

BENLATE 2. 25kg 15. 8a 2.72a 4. 0a 0. 25a 1.8b 0.13b
ROVRAL 0. 75kg 19. 5a 3. 56a 5. 8a 0. 27a 0. 5b 0.07b
ROVRAL + 0. 75kg

CANPLUS 411 2%/ v 16. 3a 2. 84a 6. O0a 0. 32a 1.0b 0.11b
* Means cal cul ated from four replications. Numbers in each colum foll owed by

the sane letter are not significantly different according to Duncan's
Mul tipl e Range Test (P = <0.05).

#124
| CAR: 61002036
CROP: Tommto, field cv. Heinz 9478

PEST: Bacterial canker, Corynebacterium m chiganensis subsp. nm chiganensis
(Smith) David et al.
Early blight, Alternaria solani (Ell. and Mart.) L.R Jones and G out
Septoria | eaf spot, Septoria |ycopersici Speg.
Ant hracnose, Colletotrichum coccodes (Wallr.) Hughes

NAME AND AGENCY

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: EVALUATI ON OF DACOBRE DG AND BRAVO COMBI NATI ONS FOR THE CONTROL OF FOLI AR
DI SEASES OF TOVATOES

MATERI ALS: BRAVO 500 (Chl orothal onil)
BRAVO C/' M (27% Chl orot hal oni | + 27% Copper + 5.4% Maneb)
DACOBRE SDG (27% Chl orot hal onil + 27% Copper)
BRAVO ZN 500F (Chl orothal onil + Zinc)
MANCOZEB 80WP ( Mancozeb)
CU SULFATE 63WP ( Copper Sul fate)

METHODS: Tomat oes were transplanted on June 10 in single, 2 row plots spaced 1.65
m apart in Ridgetown. Plots were 6 mlong, replicated four tines in a randoni zed
conmpl ete bl ock design. Spray applications were made with a back-pack airbl ast
sprayer at 240 L/ ha of water. Fungicides were applied either on a 7 d spray
schedul e on June 23, July 2, 8, 15, 22, 29, August 8, 12, 19, 26 and Septenber 2
or based on TOM CAST on July 5, 20, August 5 and 22. Foliar disease was assessed
on Septenber 7, 28 and October 11. Yields and fruit rot assessnents were taken on
Oct ober 11

RESULTS: As presented in the table.

CONCLUSI ONS: El even fungici de spray applications were used following the 7 d
spray programe versus four for the TOW CAST weat her-tined system Equal foliar
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di sease ratings were recorded throughout the sumer using either of these spray
schedul es, all providing excellent control conmpared to the nonsprayed plot. There
was consi derable variation in fruit rots within the trial resulting in an
i nconsi stent pattern. Yields were not significantly different.

Fol i ar Di sease

Rat i ng

Rat e (0-10) ** % Fruit Rot Yield
Treat nent s prod/ha Application Oct. 11 Anthracnose T/ ha T/ ha
DACOBRE SDG 4.50 kg 7 days 7.9a* 6. 5ab 0. 6¢cd 49. 2a
DACOBRE SDG 6.75 kg 7 days 7.8a 7.5ab 0. 4d 49. 5a
BRAVO 500 2.80 L 7 days 8. 4a 8. 5ab 0. 9bcd 48. 6a
BRAVO ZN 500F 2.80 L 7 days 8. la 10. 3a 1. 0a-d 54. 6a
MANCOZEB 80WP + 3.40 kg 7 days 7.9a 10. 3a 0. 9bcd 49. 5a
CU SULFATE 63WP 4.70 L
BRAVO CM 6.75 kg 7 days 8. 2a 1.5b 0. 4d 48. 9a
DACOBRE SDG 4.50 kg TOM CAST 8. la 12.0a 1. 2abc 48. 9a
DACOBRE SDG 6.75 kg TOM CAST 8. 6a 9. 0ab 1. 0a-d 56. 1a
BRAVO 500 2.80 L TOM CAST 8. 5a 13. 0a 1.7a 47. 7a
BRAVO ZN 500F 2.80 L TOM CAST 8. la 11. 8a 1. 3ab 46. 2a
Contr ol 3.8b 8. 0ab 1.1a-d 51. 9a
* Means foll owed by the sanme letter do not significantly differ (P = 0.05),

Duncan's Multiple Range Test).

** Fol i ar Danmage Ratings (0-10)-0, no control, foliage severely damaged; 10,

conmpl ete control

#125
| CAR: 61002036
CROP: Tommto, field cv. Sunrise

PEST: Bacterial canker, Corynebacterium m chiganensis subsp. n chiganensis
(Smith) Davis et al.
Bacterial spot, Xanthonmpnas canpestris pv. vesicatoria, Dye
Early blight, Alternaria solani (Ell. and Mart.) L.R Jones and G out
Septoria | eaf spot, Septoria |ycopersici Speg.
Ant hracnose fruit rot, Colletotrichum coccodes (Wallr.) Hughes

NAME AND AGENCY

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1605 Fax: (519) 674-1600

TITLE: TIM NG OF BACTERI AL CONTROL MATERI ALS I N FI ELD TOVATOES

MATERI ALS: BRAVO 82.5DF (Chl orothal onil)
DI THANE 75DG ( Mancozeb)
KOCI DE 40DF ( Copper)
DACOBRE DG (Chl orothal onil 27% + Copper 27%

METHODS: Tomat oes were transplanted on June 3 in single, 2 row plots spaced 1.65
m apart. The transplants had been chosen as they were infected with bacteri al
spot observed in the greenhouse. Plots were 6 mlong, replicated four tinmes in a
random zed conpl ete bl ock design. Spray applications were made with a back- pack
ai rbl ast sprayer at 240 L/ha of water. Fungicides were applied on a 7 d spray
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schedul e on June 23, July 8, 15, 22, 29, August 8, 12, 19, 26 and Septenber 3
versus a TOW CAST schedul ed spray programe of July 8, 22, August 5 and 22.
Foliar visual ratings on a whole plot basis regardl ess of type of disease,
bacterial or fungal, were assessed on August 23 and September 7. Yields and fruit
ant hracnose counts were taken on COctober 6.

RESULTS: As presented in the table.

CONCLUSI ONS: The 7 d spray programe consisted of 10 foliar sprays versus four
applications on the weather-timed TOW CAST schedul e. Even though nore than tw ce
the nunber of spray applications were nade there was no significant difference in
foliar disease ratings, fruit anthracnose nor total yields between the two spray
progranmes. There were differences, however, late in the season anongst spray
materi als. These plants had been chosen for this trial as they had been
identified as being infected with Bacterial Spot. In the field they were further
infected with bacterial canker and severe foliar fungal diseases. The nost
effective materials for the reduction of foliar synptons were products containi ng
copper, eg., DACOBRE DG and the conbi nati on KOClI DE 40DF + DI THANE 75DG. These
copper containi ng products, however, did not significantly increase yields or
reduce fruit anthracnose. The one exception was that nultiple applications of
copper conbinations were nore effective for controlling anthracnose than DI THANE
75DG applied by itself.

Tabl e 1.
Rat e Fol i ar Vi sual
(product Rati ngs (0-10)** % Yield
Treat nents kg/ ha) Application Aug. 23 Sept. 7 Anthracnose T/ha
BRAVO 82. 5DF 1.8 7 days 6. 8bc* 7. 0abc 14. Oabc 48. 0a
DI THANE 75DG 3.2 7 days 5. 8c 5. 5bcd 16. 8a 47. 4a
KOCI DE 40DF + 2.25 7 days 8. 0ab 7.4ab 9. 5bc 51. 3a
DI THANE 75DG 2.25
DACOBRE DG 4.0 7 days 8. 4a 8. 3a 7.5c 47. 7a
BRAVO 82. 5DF 1.8 TOM CAST 5. 8c 5. 3cd 12. 5abc 41. 7a
DI THANE 75DG 3.2 TOM CAST 5. 6¢C 4. 5d 14. 3ab 46. 5a
KOCI DE 40DF + 2.25 TOM CAST 8. 4a 7. 6a 10. 8abc 52. 2a
DI THANE 75DG 2.25 TOM CAST
DACOBRE DG 4.0 TOM CAST 8. 8a 8. 0a 11. Oabc 58. 8a
Contr ol 5. 3c 4.5d 13. 3abc 43. 2a
* Means foll owed by the same letter do not significantly differ (P = 0.05)
Duncan's Multiple Range Test).
** Foliar Visual Ratings (0-10)-0, no control, foliage severely damaged; 10,
conmpl ete control
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#126
| CAR: 61002036
CROP: Tommto, field, cv. Heinz 9230

PEST: Early blight, Alternaria solani (ElIl. and Mart.) L.R Jones and G out
Septoria | eaf spot, Septoria |ycopersici, Speg.
Ant hracnose, Colletotrichum coccodes (Wallr.) Hughes

NAME AND AGENCY

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontario, NOP 2CO0

Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: EVALUATI ON OF TOVATO FUNG ClI DES

MATERI ALS: BRAVO 82.5SDG ( Chl or ot hal oni |)
DI THANE 75DG (Mancozeb)
DEMON 40WP (experinmental)
PENNCOZEB 75DF, 80WP ( Mancozeb)
MAESTRO 75DF ( Capt an)

METHODS: Tomat oes were transplanted on June 3 in single, 2 row plots spaced 1.65
m apart. Plots were 6 mlong, replicated four tinmes in a random zed conplete

bl ock design. Spray applications were made with a back-pack airblast sprayer at
240 L/ ha of water. Fungicides were applied every 10 d on June 23, July 5, 15, 25,
August 4, 16 and 25. The treatnent DEMON 40WP was not available until the 15th of
July application. Foliar disease assessnents were made on August 23, Septenber 7
and 25. Plots were harvested Septenber 30.

RESULTS: As presented in the table.

CONCLUSI ONS: The nmost effective fungicide treatments for the control of foliar
and fruit rot diseases of field tomatoes were MAESTRO 75DF and BRAVO 82. 5SDG
foll omed by PENNCOZEB 75DF, DI THANE 75DG and PENNCOZEB 80WP. There was little
di fference between any of these five candi date fungicides, all performed wel
against the target foliar and fruit fungal diseases of tomatoes. The |evel of
di sease control was significantly lower with the fungi cide DEMON 40WP. However,
it must be noted that two fewer sprays were applied early in the season due to
its late arrival.

Rat e Fol i ar Di sease Rati ngs Frui t
kg (0-10) =** % Yield Rot s
Treat nent s prod/ ha Aug.23 Sept.7 Sept.28 Anthracnose T/ha T/ ha
BRAVO 82. 5SDG 1.5 8. 6a* 8. 3a 8. 0abc 5. 6¢C 84. 6a 1.8a
DI THANE 75DG 3.25 8. 0ab 7.9ab 7. 1lcd 8. Obc 92. 3a 2.3a
DEMON 40WP 0.313 7.8ab 7. 8ab 4. 8e 15. 6b 79.6ab 4.3a
PENNCOZEB 75DF 3.25 8. 6a 8. 4a 7. 3bcd 5. 0c 87. 6¢C 2.3a
PENNCOZEB 80WP 3. 25 7. 6ab 8. 2a 7.0d 6. 6C 99. 7a 3. 8a
MAESTRO 75DF 3.0 8. 0ab 8. 4a 8. 3ab 3. 6¢C 82. 4a 3.5a
MAESTRO 75DF 4.0 8.9a 9. 0a 8. 5a 5. 0c 90. 0a 1. 4a
Contr ol 6. 5b 6. 5b 3. 5f 24. 6a 79.5ab 3. 4a
* Means foll owed by the same letter do not significantly differ (P = 0.05)
Duncan's Multiple Range Test).
** Fol i ar Danmage Ratings (0-10)-0, no control, foliage severely damaged; 10,
conmpl ete control
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SECTI ON L

DI SEASES OF POTATCES /
MALADI ES DES POWES DE TERRE

Section Editor / Réviseur de section : R P. Singh

#127 REPORT NUMBER / NUMERO DU RAPPORT

STUDY DATA BASE: 303-1451-9002

CROP: Potato, cv. Norchip

PEST: Alternaria solani (Ell. and Martin) Sor

NAMVE AND AGENCY

PLATT HW REDDIN R and JENKINS S

Agriculture and Agri-Food Canada, Charlottetown Research Centre
P O Box 1210, Charlottetown, Prince Edward |sland Cl1A 7MB

Tel: (902) 566-6839 Fax: (902) 566-6821

TI TLE: EFFI CACY OF CHEM CAL CONTROL OF POTATO EARLY BLI GHT, 1993

MATERI ALS: BRAVO 500, 40% F at 1.6 or 2.4 L/ha (Chlorothal onial)
BRAVO 825, 82.5% DG at 1.0 or 1.5 kg/ha (Chl orothal onil)
BRAVO Zn, 40% F at 1.6 or 2.4 L/ha plus Zn (Chlorothalonil + Zinc)
ASC- 66897 60% DG at 1.4 kg/ ha)
GAOZHI MO (Masbrane, coconut extract, 1 L in 200 L water)
MANCOZEB (Di t hane M45, 80% WP at 2.3 kg/ ha)

METHODS: For each treatnent, four replicate plots consisting of 5 rows (7.5 m

| ong, spaced 0.9 mapart) were established in a random zed conpl ete bl ock design
in 1993. Al 5 row plots were separated by 2 buffer rows for tractor operations.
Whol e (35 - 55 mm), greensprouted, Elite 3 seed tubers were hand-planted 30 cm
apart and recommended crop managenment practices were followed (fertilizer
17-17-17 at 800 kg/ha; herbicides-netribuzin 75 DF, 0.73 kg/ ha;

i nsectici des-endosul fan 400 EC, 1.5 L/ha and deltanmethrin 2.5 EC, 0.25 L/ha; top
desi ccant-di quat 20 SN, 2.25 L/ha).

Pl ant emergence counts on the center row of each 5 row plot were made 40 - 50 d
post-planting. To the foliage of plants in the two outer rows of each five-row
pl ot, a conidial suspension (pathogen, Alternaria solani cultured on potato
dextrose agar) of approximately 5 x 10% spores/nL was applied 2 - 3 d after the
first fungicide application and 2 - 3 weeks |later as required. Disease severity
ratings (0 = no synmptoms, 1 = slight |eaf spotting, 2 = noderate and 3 = severe
with 25% or nore of the foliage having many | esions) of plants in the center row
of each 5 row plot were made throughout August and Septenber

Fungi ci de applications (tractor-munted sprayer nodified to spray only the center
3 rows with three holl ow cone nozzles per row, 450 L/ha volunme, 860 kPa) were
first made during the third week of July and then according to the treatnent
schedul e. Top desiccant was applied m d-Septenmber, 2 weeks prior to plot harvest.

RESULTS: All data was subjected to analysis of variance and nean separation tests
(see Table). Al plots had 100% energence and foliar di sease damage i ncreased
during the course of the season. May and June were exceptionally wet while August
was exceptionally dry. Early blight levels were only slight (severity indices
0-1.5), and no significant differences in early blight severities were observed
anong the various treatnents.

CONCLUSI ONS: While early blight severity was not significantly reduced with the
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application of the various fungicides tested, early blight occurrences were
limted. Further studies are required to confirmthese results prior to
devel opnent of recommendations for registration and use of these materials.

Table 1. Effects of foliar fungicide treatment on potato early blight devel opnent
- 1993.
Foliar Early Blight Severity (0-3)
Tr eat nent Rat e/ (day/ nmont h)
Spray Interval 10/ 8 18/ 8 20/ 8 24/ 8 07/9
Non-treated control
BRAVO 500
BRAVO 500
BRAVO 500
BRAVO 500
BRAVO 500
BRAVO 500
BRAVO 825
BRAVO 825
BRAVO 825 1.5G 10 d
ASC- 66897 1.4G 7 d
MASBRANE 1 L/200 L water +
BRAVO 500 1.6F/ 7 d
MASBRANE 1 L/200 L water +
BRAVO 500 1.6F/ 14 d
MASBRANE 1 L/200 L water +
BRAVO 500 1.6F/ 21 d
MANCOZEB 2. 3P/ 7 d
MASBRANE 1 L/200 L water +
MANCOZEB 2. 3P/ 7 d
LSD (P = 0.05)

ns Not significantly different.

0

0

0

. 0
.4F/ 10 d 0
.6F + zZn/7 d 0
.4F + zZn/ 7 d 0
.0G 7 d 0.
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#128
STUDY DATA BASE: 303-1451-9002
CROP: Potato, cv. Green Muntain

PEST: Alternaria solani (Ell. and Martin) Sor
Botrytis cinerea Pers.

NAMVE AND AGENCY

PLATT HW REDDIN R and JENKINS S

Agriculture and Agri-Food Canada, Charlottetown Research Centre
P O Box 1210, Charlottetown, Prince Edward |sland Cl1A 7MB

Tel: (902) 566-6839 Fax: (902) 566-6821

TI TLE: POTATO EARLY BLI GHT AND GRAY MOLD CHEM CAL CONTROL EFFI CACIES, 1993

MATERI ALS: BRAVO 825, 82.5% DG at 1.0 and 1.5 kg/ha (Chorothal onil)
FLUAZI NAM 42.4% F, at 0.4 and 1.0 L/ha
ASC-67098Z 0.4 L/ ha
ASCE- RCT60 2.0 kg/ ha
RH 7281 0.44 and 1.33 L/ha
ZENECAL1 4.0 kg/ ha
MANCOZEB (Dit hane 75 DG, 75% DG at 2.3 kg/ ha)
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METHODS: For each treatnent, four replicate plots consisting of 5 rows (7.5 m

| ong, spaced 0.9 mapart) were established in a random zed conpl ete bl ock design
in 1993. Al 5 row plots were separated by 2 buffer rows for tractor operations.
Whol e (35-55 mm), greensprouted, Elite 3 seed tubers were hand-planted 30 cm
apart and recommended crop managenment practices were followed (fertilizer
17-17-17 at 800 kg/ha; herbicides-netribuzin 75 DF, 0.73 kg/ ha;

i nsectici des-endosul fan 400 EC, 1.5 L/ha and deltanethrin 2.5 EC, 0.25 L/ha; top
desi ccant-di quat 20 SN, 2.25 L/ha).

Pl ant emergence counts on the center row of each 5 row plot were made 40 - 50 d
post-planting. Naturally occurring inoculumof Alternaria solani and Botrytis
cinerea were relied upon as sources of early blight and gray nold disease,
respectively. Plots were mst irrigated (3 - 5 mmh for 2 - 4 h) during August to
mai ntain the disease in the inoculated rows. Disease incidence (amunt of

di seased foliar tissue as a percent of total plant foliage) or disease severity
(0 = no synptonms, 1 = slight |eaf spotting, 2 = noderate, and 3 = severe with 25%
or more of the foliage having many | esions) ratings of plants in the center row
of each 5 row plot were made during August and Septenber

Fungi ci de applications (tractor-nmunted sprayer nodified to spray only the center
3 rows with three holl ow cone nozzles per row, 450 L/ha volume, 860 kPa) were
first made during the third week of July and then according to the treatnent
schedul e. Top desiccant was applied m d-Septenmber, 2 weeks prior to plot harvest
when tuber yields and | ate blight tuber rot occurrence (percent by tuber weight)
wer e determ ned

RESULTS: All data was subjected to analysis of variance and nean separation tests
(see Table). Al plots had 100% energence and foliar di sease damage i ncreased
during the course of the season. Early blight and gray nmold incidences were | ow
this season due to the weather and plant growth conditions but disease

combi nati on assessnents were nade. Severity levels were generally in the trace to
slight range and no significant treatment differences were found. Defoliation
estimates were not possible for the non-treated plots due to the rapid

devel opnent of potato late blight. Incidence of these diseases was | ess with ASC-
670987 and BRAVO 825 on the | ater assessnent dates but only BRAVO 825 1.0/7d, RH
7281 1.33/7d had significantly | ess damage due to early blight and gray nold on
24 August than many of the other treatnments.

CONCLUSI ONS: Early blight and gray nold severity was mniml this year but

i nci dence assessnents denonstrated acceptable efficacies against these foliar

di seases for sone of the fungicides tested. Further studies are required to
confirmthese results and to accurately establish reconmendati ons for fungicide
regi strati on and usage.
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Table 1. Effects of foliar fungicide treatnment on potato early blight and gray
nmol d devel opnent - 1993.

Early Blight and Gray Mol d (day/ nonth)

TREATMENT RATE/ Severity (0-3)  ------ I nci dence (%9 ----
SPRAY | NTERVAL 13/8 17/ 8 24/ 8 27/ 8 01/9 07/9
Non-treated control 1.0 1.0 na na na na
FLUAZI NAM 0.4/ 7 d 0.3 0.3 11.7 16.7 21.7 38.3
FLUAZI NAM 1.0/ 28 d 0.7 2.7 11.7 18.3 20.0 23.3
ASC- 670987 1.4/7 d 0.3 0.5 11.7 15.0 18.3 16.7
ASCE- RCT60 2.0/14 d 0.7 1.3 8.7 11.7 11.7 20.0
ASCE- RCT60 2 sprays (bl oom and bl oom + 14 d) + ALL OTHER DATES W TH
BRAVO 825 1.0/7 d 0.7 1.3 8.3 11.7 16.7 18.3
BRAVO 825 1.0/7 d 0.7 1.0 3.7 9.0 11.7 15.0
BRAVO 825 1.5/7 d 1.3 1.3 6.7 13.3 16.7 21.7
DI THANE 75DG 2.3/7 d 0.7 0.7 16.7 21.7 21.7 21.7
DI THANE 75DG 2. 3/ F* 1.3 2.0 15.0 18.3 25.0 30.0
RH 7281** 0.44/7 d 0.7 1.0 18.3 20.0 30.0 31.7
RH 7281** 1.33/7 d 0.5 2.3 20.0 25.0 28.3 31.7
RH 7281 1.33/7 d 0.3 0.8 4.0 10.0 15.0 26.7
ZENECAL1 4/7 d 0.7 0.8 6.7 10.0 10.0 15.0
LSD (P = 0.05) ns ns 7.20 ns ns ns
with water at 6.7% 7.04 8. 65 11.8 (15.12)***

Dat a not avail abl e.
* F = sprays timed to an automated spray forecast system
*x RH 7281 tank m xed wi th DI THANE 75DG 2. 3/ 7d.
*x P = 0.08

#129
STUDY DATA BASE: 303-1451-9002
CROP: Potato, cv. Green Muntain

PEST: Alternaria solani (ElIl. and Martin) Sor
Botrytis cinerea Pers.
Phyt opht hora i nfestans (Mont.) de Bary

NAME AND AGENCY

PLATT HW REDDIN R and JENKINS S

Agriculture and Agri-Food Canada, Charlottetown Research Centre
P O Box 1210, Charlottetown, Prince Edward |sland Cl1A 7MB

Tel: (902) 566-6839 Fax: (902) 566-6821

TI TLE: FOLI AR DI SEASE CONTROL EFFECTS ON POTATO YI ELDS AND TUBER ROT, 1993

MATERI ALS: BRAVO 825, 82.5% DG at 1.0 and 1.5 kg/ha (Chlorothal onil)
FLUAZI NAM 42.4% F, at 0.4 and 1.0 L/ha
ASC-67098Z 0.4 L/ ha
ASCE- RCT60 2.0 kg/ ha
RH 7281 0.44 and 1.33 L/ha
ZENECA1, 4.0 kg/ha)
MANCOZEB (DI THANE 75 DG, 75% DG at 2.3 kg/ ha)

METHODS: For each treatnent, four replicate plots consisting of 5 rows (7.5 m
| ong, spaced 0.9 mapart) were established in a random zed conpl ete bl ock design
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in 1993. Al 5 row plots were separated by 2 buffer rows for tractor operations.
Whol e (35-55 mm), greensprouted, Elite 3 seed tubers were hand-planted 30 cm
apart and recommended crop managenment practices were followed (fertilizer
17-17-17 at 800 kg/ha; herbicides-netribuzin 75 DF, 0.73 kg/ ha;

i nsectici des-endosul fan 400 EC, 1.5 L/ha and deltanmethrin 2.5 EC, 0.25 L/ha; top
desi ccant-di quat 20 SN, 2.25 L/ha).

Pl ant emergence counts on the center row of each 5 row plot were made 40 - 50 d
post-planting. To the foliage of plants in the 2 outer rows of each 5 row plot, a
sporangi al suspensi on (pathogen, Phytophthora infestans (races 1,4) cultured on

| eaves of Green Mountain) of approximately 5 x 10% spores/nmL was applied 2 - 3 d
after the first fungicide application and then 2 - 3 weeks later as required.

Nat ural ly occurring inoculumof Alternaria solani and Botrytis cinerea were
relied upon as sources of early blight and gray nold di sease, respectively. Plots
were mst irrigated (3 - 5 mmh for 2 - 4 h) during August to maintain the

di sease in the inoculated rows. Di sease damage (anmount of disease foliar tissue
as a percent of total plant foliage) or disease severity (0 = no synptons, 1 =
slight leaf spotting, 2 = noderate, and 3 = severe with 25% or nore of the
foliage having many |lesions) ratings of plants in the center row of each 5 row
pl ot were made during August and Septenber

Fungi ci de applications (tractor-nmunted sprayer nodified to spray only the center
3 rows with three holl ow cone nozzles per row, 450 L/ha volume, 860 kPa) were
first made during the third week of July and then according to the treatnent
schedul e. Top desiccant was applied m d-Septenmber, 2 weeks prior to plot harvest
when tuber yields and | ate blight tuber rot occurrence (percent by tuber weight)
wer e determ ned

RESULTS: All data was subjected to analysis of variance and nean separation tests
(see Table). Al plots had 100% energence and foliar di sease damage i ncreased
during the course of the season. Tuber yields were significantly inproved with
the use of fungicides. Non-treated plots had significantly | ower tuber yields
than fungicide treated plots. ASC-67098Z had the greatest total yields. Severa
other treatnments had sinmlar total yields but marketable tuber (>55 nm vyields
were | ess and small tuber (<55 mm) yields were greater for FLUAZINAM 1.0 L every
4 weeks. Yield benefits are likely due mainly to the reduction in foliar disease
as a result of fungicide efficacy. Late blight tuber rot incidences were
sporadi c, and except for one treatnment were |low. This was probably due to the dry
weat her conditions after topkill and until tuber harvest and gradi ng operations
were conpl ete

CONCLUSI ONS: Al'l fungicide treatnents increased yields as conpared to the
non-treated control due to efficacy against foliar diseases. Further studies are
required to confirmthese results and to accurately establish recommendations for
fungi cide registrati on and usage.
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Table 1. Effects of foliar fungicide treatment on potato yields and | ate blight
tuber rot - 1993.

Tr eat nent Rat e/ Tuber Yields (t/ha) Late Blight Tuber Rot (%
Spray Interval 0-55 mMm >55 mm all 0-55 mm >55 nmm  al
Non-treated control 11.7 13.8 25.5 0 0 0
FLUAZI NAM 0.4/ 7 d 9.7 21. 4 31.1 1.0 1.5 1.3
FLUAZI NAM 1.0/ 28 d 11.2 18.6 29.8 0 0 0
ASC- 670987 1.4/7 d 8.2 27.1 35.3 0 0 0
ASCE- RCT60 2.0/14 d 8.1 21.7 29.8 0 0.7 0.5
ASCE- RCT60 2 sprays (bl oom and bloom + 14 d) + all other dates with

BRAVO 825 1.0/7 d 9.1 24.5 33.5 0 0 0
BRAVO 825 1.0/7 d 7.6 25.2 32.8 0 1.2 0.9
BRAVO 825 1.5/7 d 8.5 25.1 33.6 7.2 10.7 9.8
DI THANE 75DG 2.3/7 d 7.4 27.2 34.6 1.4 1.9 1.8
DI THANE 75DG 2. 3/ F* 7.3 25.9 33.2 0 0 0
RH 7281** 0.44/7 d 8.5 25.9 34.4 0.9 1.7 1.6
RH 7281** 1.33/7 d 8.7 25.3 33.9 0 0.9 0.6
RH 7281 1.33/7 d 7.7 26.7 34.4 0.7 0 0.1
ZENECAL1 4/7 d 6.1 27.7 33.8 0 1.3 1.1
LSD (P = 0.05) 2.25 4.10 3.68 ns ns ns
* F = sprays timed to an automated spray forecast system

*x RH- 7281 tank m xed wi th DI THANE 75DG 2. 3/ 7d.

#130
STUDY DATA BASE: 303-1451-9002
CROP: Potato, cv. Norchip

PEST: Alternaria solani (Ell. and Martin) Sor
Phyt opht hora i nfestans (Mont.) de Bary

NAME AND AGENCY

PLATT HW REDDIN R and JENKINS S

Agriculture and Agri-Food Canada, Charlottetown Research Centre
P O Box 1210, Charlottetown, Prince Edward |sland Cl1A 7MB

Tel: (902) 566-6839 Fax: (902) 566-6821

TI TLE: EFFECTS OF CHEM CAL CONTROL OF FOLI AR POTATO DI SEASES ON TUBER YI ELDS AND
ROTS, 1993

MATERI ALS: BRAVO 500, 40% F at 1.6 or 2.4 L/ha (Chlorothal onil)
BRAVO 825, 82.5% DG at 1.0 or 1.5 kg/ha (Chl orothal onil)
BRAVO Zn, 40% F at 1.6 or 2.4 L/ha plus Zn (Chlorothalonil + Zinc)
ASC- 66897 60% DG at 1.4 kg/ ha
GAOZHI MO (MASBRANE 1 L in 200 L water)
MANCOZEB (DI THANE M45, 80% WP at 2.3 kg/ ha)

METHODS: For each treatnent, four replicate plots consisting of 5 rows (7.5 m

| ong, spaced 0.9 mapart) were established in a random zed conpl ete bl ock design
in 1993. Al 5 row plots were separated by 2 buffer rows for tractor operations.
Whol e (35-55 mm), greensprouted, Elite 3 seed tubers were hand-planted 30 cm
apart and recommended crop managenment practices were followed (fertilizer
17-17-17 at 800 kg/ha; herbicides-netribuzin 75 DF, 0.73 kg/ ha;

i nsectici des-endosul fan 400 EC, 1.5 L/ha and deltanmethrin 2.5 EC, 0.25 L/ha; top
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desi ccant-di quat 20 SN, 2.25 L/ha).

Pl ant emergence counts on the center row of each 5 row plot were made 40 - 50 d
post-planting. To the foliage of plants in the 2 outer rows of each 5 row plot, a
coni di al suspension (pathogen, Alternaria solani cultured on potato dextrose
agar) of approximately 5 x 10® spores/nL was applied 2 - 3 d after the first
fungi cide application and 2 - 3 weeks later as required. Early blight disease
severity ratings (0 = no synptonms, 1 = slight |leaf spotting, 2 = noderate, and 3
= severe with 25% or nore of the foliage having many | esions) of plants in the
center row of each 5 row plot were made throughout August and Septenber
Natural ly occurring inoculum of Phytophthora infestans was relied upon for

di sease establishment. Late blight di sease damage ratings (portion of potato
foliage with late blight synptons as percent of total foliage) of plants in the
center row of each 5 row plot were made throughout August and Septenber

Fungi ci de applications (tractor-nmunted sprayer nodified to spray only the center
3 rows with three holl ow cone nozzles per row, 450 L/ha volunme, 860 kPa) were
first made during the third week of July and then according to the treatnent
schedul e. Top desiccant was applied m d-Septenmber, 2 weeks prior to plot harvest.

RESULTS: All data was subjected to analysis of variance and nean separation tests
(see Table). Al plots had 100% energence and foliar di sease damage i ncreased
during the course of the season. Late blight tuber rot occurred infrequently and
at very lowlevels in the various treated plots (data not presented). Tuber
yields (>55 mmand total) were affected by foliar fungicide treatnment. Al nost al
fungicide treatnments had greater yields than the non-treated plots. Treatnents
whi ch denonstrated good efficacy |evels against the foliar diseases had the

hi gher total yields (e.g. BRAVO 500 1.6 L/7d, BRAVO 825 1.0 and 1.5 kg/7d, and
ASC- 66897 1.4 L/7d). However, for sone fungicide treatnents total yields were
greater due to |l ess marketable tuber yields (>55 mm) but nore small (<55 nm
tubers (e.g. BRAVO 500 1.6 L/ 14 d and BRAVO 500 2.4 L/7d plus Zn).

CONCLUSI ONS: Several treatnents were found to have yield inprovenents as conpared
to the non-treated control. These increases were generally related to fungicides
with good efficacies against late blight. Further studies are required to confirm
these results prior to devel opnent of recomendations for registration and use of
these materials.
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Table 1. Effects of foliar fungicide treatnment on potato tuber yields - 1993.

Tr eat nent Rat e/ Tuber Yields (T/ha)
Spray Interval <55 mm >55 mm al |
Non-treated control 9.5 12. 4 21.9
BRAVO 500 1.6F/ 7 d 7.7 22. 4 30.0
BRAVO 500 1.6F/ 14 d 8.4 17.5 25.9
BRAVO 500 2.4F/ 7 d 7.2 21.0 28.3
BRAVO 500 2.4F/ 10 d 7.8 22.3 30.1
BRAVO 500 1.6F + Zn/7 d 7.5 21.5 29.1
BRAVO 500 2.4F + zZn/7 d 8.2 20.8 29.0
BRAVO 825 1.0G 7 d 7.3 22.9 30.2
BRAVO 825 1.5G 7 d 7.5 24.9 32.4
BRAVO 825 1.5G 10 d 7.4 21.3 28.7
ASC- 66897 1.4G 7 d 7.8 24. 4 32.2
MASBRANE 1 L/200 L water +

BRAVO 500 1.6F/ 7 d 7.7 22.8 30.4
MASBRANE 1 L/200 L water +

BRAVO 500 1.6F/ 14 d 9.3 17.8 27.1
MASBRANE 1 L/200 L water +

BRAVO 500 1.6F/ 21 d 9.3 13.8 23.2
MANCOZEB 2. 3P/ 7 d 7.2 26.0 33.2
MASBRANE 1 L/200 L water +

MANCOZEB 2. 3P/ 7 d 7.7 21.0 28.7
LSD (P = 0.05) ns 3.95 3.24
ns Not significantly different.
#131

STUDY DATA BASE: 303-1451-9002
CROP: Potato, cv. Norchip
PEST: Late blight, Phytophthora infestans (Mont.) de Bary

NAME AND AGENCY:

PLATT HW REDDIN R and JENKINS S

Agriculture and Agri-Food Canada, Charlottetown Research Centre
P O Box 1210, Charlottetown, Prince Edward Island ClA 7MB

Tel: (902) 566-6839 Fax: (902) 566-6821

TI TLE: EFFI CACY OF CHEM CAL CONTROL OF POTATO LATE BLI GHT, 1993

MATERI ALS: BRAVO 500, 40% F at 1.6 or 2.4 L/ha (Chlorothal onil)
BRAVO 825, 82.5% DG at 1.0 or 1.5 kg/ha (Chl orothal onil)
BRAVO Zn, 40% F at 1.6 or 2.4 L/ha plus Zn (Chlorothalonil + Zinc)
ASC- 66897 60% DG at 1.4 kg/ ha)
GAOZHI MO (MASBRANE 1 L in 200 L water)
MANCOZEB (DI THANE M45, 80% WP at 2.3 kg/ ha)

METHODS: For each treatnent, four replicate plots consisting of 5 rows (7.5 m

| ong, spaced 0.9 mapart) were established in a random zed conpl ete bl ock design
in 1993. Al 5 row plots were separated by 2 buffer rows for tractor operations.
Whol e (35 - 55 mm), greensprouted, Elite 3 seed tubers were hand-planted 30 cm
apart and recommended crop managenent practices were followed (fertilizer
17-17-17 at 800 kg/ha; herbicides-netribuzin 75 DF, 0.73 kg/ ha;
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i nsectici des-endosul fan 400 EC, 1.5 L/ha and deltanethrin 2.5 EC, 0.25 L/ha; top
desi ccant-di quat 20 SN, 2.25 L/ha).

Pl ant emergence counts on the center row of each 5 row plot were made 40 - 50 d
post-planting. Naturally occurring inoculum of Phytophthora infestans was relied
upon for disease establishnment. Di sease danmge ratings (portion of potato foliage
with [ate blight synptons as percent of total foliage) of plants in the center
row of each 5 row plot were nade throughout August and Septenber

Fungi ci de applications (tractor-nmunted sprayer nodified to spray only the center
3 rows with three holl ow cone nozzles per row, 450 L/ha volume, 860 kPa) were
first made during the third week of July and then according to the treatnent
schedul e. Top desiccant was applied m d-Septenmber, 2 weeks prior to plot harvest.

RESULTS: All data was subjected to analysis of variance and nean separation tests
(see Table). Al plots had 100% energence and foliar di sease damage i ncreased
during the course of the season. Warm npi st weather in August aided devel opnent
of the late blight epidem c. Wekly applications of BRAVO 500 (1.6 L and 2.4 L),
BRAVO 500 (1.6 L and 2.4 L plus Zn), BRAVO 825 (1.0 kg and 1.5 kg), and ASC- 66897
(1.4 L) had simlar and successful late blight control efficacies. Simlar
results were obtained with BRAVO 500 (1.6 L/7d) applied alone or in conbination
with MASBRANE. The extended spray schedul es of BRAVO 500 (1.6 L), BRAVO 500 (2.4
L), BRAVO (1.5 kg), and BRAVO (1.6 L + MASBRANE) did not control late blight to

t he same extent.

CONCLUSI ONS: Several treatnents were found to have good efficacies against |ate
blight. Further studies are required to confirmthese results prior to
devel opnent of recommendations for registration and use of these materials.

Table 1. Effects of foliar fungicide treatment on potato |ate blight devel opnent
- 1993.

Foliar Late Blight Damage (%

Tr eat nent Rat e/ (day/ nmont h)
Spray Interval 10/ 8 18/ 8 20/ 8 24/ 8 07/9
Non-treated control 0 45 70 100 100
BRAVO 500 1.6 F/ 7 d 0 3 4 19 26
BRAVO 500 1.6 F/ 14 d 0 6 10 33 66
BRAVO 500 2.4 F/7 d 0 2 2 17 30
BRAVO 500 2.4 F/10 d 0 2 3 20 53
BRAVO 500 1.6 F + Zn/7 d 0 2 2 9 23
BRAVO 500 2.4 F + Zn/7 d 0 1 2 5 25
BRAVO 825 1.0 G 7 d 0 1 2 10 21
BRAVO 825 1.5 G 7 d 0 2 2 5 20
BRAVO 825 1.5 G 10 d 0 1 3 23 50
ASC-66897 1.4 G 7 d 0 2 3 6 14
MASBRANE 1 L/200 L water +

BRAVO 500 1.6 F/7 d 0 1 2 8 15
MASBRANE 1 L/200 L water +

BRAVO 500 1.6 F/ 14 d 0 8 10 39 86
MASBRANE 1 L/200 L water +

BRAVO 500 1.6 F/21 d 0 8 20 55 96
MANCOZEB 2.3 P/ 7 d 0 1 1 1 4
MASBRANE 1 L/200 L water +

MANCOZEB 2.3 P/ 7 d 0 1 2 4 5
LSD (P = 0.05) ns 8.7 7.5 14.2 26.8
ns Not significantly different.
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#132

STUDY DATA BASE: 303-1451-9002

CROP: Potato, cv. Green Muntain

PEST: Late blight, Phytophthora infestans (Mont) de Bary

NAME AND AGENCY

PLATT HW REDDIN R and JENKINS S

Agriculture and Agri-Food Canada, Charlottetown Research Centre
P O Box 1210, Charlottetown, Prince Edward Island ClA 7MB

Tel: (902) 566-6839 Fax: (902) 566-6821

TI TLE: POTATO LATE BLI GHT CHEM CAL CONTROL EFFI CACY, 1993

MATERI ALS: BRAVO 825, 82.5% DG at 1.0 and 1.5 kg/ha (Chlorothal onil)
FLUAZI NAM 42. 4% F, at 0.4 and 1.0 L/ha
ASC-67098Z 0.4 L/ ha
ASCE- RCT60 2.0 kg/ ha
RH 7281 0.44 and 1.33 L/ha
ZENECAL1 4.0 kg/ ha
MANCOZEB (DI THANE 75 DG, 75% DG at 2.3 kg/ ha)

METHODS: For each treatnent, four replicate plots consisting of 5 rows (7.5 m

| ong, spaced 0.9 mapart) were established in a random zed conpl ete bl ock design
in 1993. Al 5 row plots were separated by 2 buffer rows for tractor operations.
Whol e (35 - 55 mm), greensprouted, Elite 3 seed tubers were hand-planted 30 cm
apart and recommended crop managenment practices were followed (fertilizer
17-17-17 at 800 kg/ha; herbicides-netribuzin 75 DF, 0.73 kg/ ha;

i nsectici des-endosul fan 400 EC, 1.5 L/ha and deltanmethrin 2.5 EC, 0.25 L/ha; top
desi ccant-diquat 20 SN, 2.25 L/ha). Plant energence counts on the center row of
each 5 row plot were made 40 - 50 d post-planting. To the foliage of plants in
the 2 outer rows of each 5 row plot, a sporangial suspension (pathogen

Phyt opht hora i nfestans (races 1,4) cultured on | eaves of G een Muntain) of
approximately 5 x 10% spores/nL was applied 2 - 3 d after the first fungicide
application and then 2 - 3 weeks later as required. Plots were m st irrigated (3
- 5mh for 2 - 4 h) during August to maintain the disease in the inocul ated
rows. Di sease damage (anount of disease foliar tissue as a percent of total plant
foliage) in plants in the center row of each 5 row plot were made throughout
August and Sept enber.

Fungi ci de applications (tractor-nmunted sprayer nodified to spray only the center
3 rows with three holl ow cone nozzles per row, 450 L/ha volunme, 860 kPa) were
first made during the third week of July and then according to the treatnent
schedul e. Top desiccant was applied m d-Septenmber, 2 weeks prior to plot harvest
when tuber yields and | ate blight tuber rot occurrence (percent by tuber weight)
wer e determ ned

RESULTS: All data was subjected to analysis of variance and nean separation tests
(see Table). Al plots had 100% energence and foliar di sease damage i ncreased
during the course of the season. Late blight tuber rot incidences were m nim
probably due to the dry weather conditions after top desiccation (data not
presented). Late blight foliar damage was first seen in early August and in
non-treated plots di sease devel opnment progressed steadily until all plants were
defoliated. All fungicide treatnments significantly reduced the ambunt of |ate
bl i ght as conpared to the non-treated plots except FLUAZINAM applied at 1.0 L
every 4 weeks which had the same ampbunt of defoliation as the non-treated plots
by 7 Septenmber. \Wile ASC-67098Z at 1.4 L/7d and RH 7281 (with DI THANE 75DG) 1.33
L/ 7d are exanples of treatnments with the limted |ate blight damage, severa
others also had significantly better efficacy against |late blight than was

Pest Managenent Research Report - insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



83

obtained with FLUAZINAM 1.0 L/28d. No significant differences in late blight
occurrence were found between the weekly and "forecasted" application schedul es
for DITHANE 75 DG as the "forecasted" schedule called for weekly application
during the warm nmpist conditions of the study. RH-7281 (1.33) with DI THANE 75 DG
had significantly better late blight control than RH-7281 (1.33) alone.

CONCLUSI ONS: Several fungicides were found to be efficacious in controlling
foliar late blight. However, further studies are required to confirmthese
results and to accurately establish recomrendati ons for fungicide registration
and usage.

Table 1. Effects of foliar fungicide treatment on potato |ate blight devel opnent
- 1993.

Fol i ar Di sease Damage (%

Tr eat nent Rat e/ (day/ mont h)
Spray | nterval 10/ 8 13/8 17/ 8 20/ 8 24/ 8 27/ 8 01/9 07/9 --
Non-treated control 12 30 58 72 82 87 93 99
FLUAZI NAM 0.4/ 7 d 0 1 2 2 7 15 28 37
FLUAZI NAM 1.0/ 28 d 1 3 10 25 50 68 78 85
ASC- 670987 1.4/7 d 0 0 1 1 4 12 20 29
ASCE- RCT60 2.0/14 d 3 4 6 10 20 30 42 52
ASCE- RCT60 2 sprays (bl oom and bl oom + 14 d) + ALL OTHER DATES W TH

BRAVO 825 1.0/7 d 2 3 8 12 23 35 48 62
BRAVO 825 1.0/7 d 1 2 4 6 17 27 40 55
BRAVO 825 1.5/7 d 1 1 3 5 12 21 33 45
DI THANE 75DG 2.3/7 d 0 1 1 3 5 13 32 45
DI THANE 75DG 2. 3/ F* 1 2 4 8 11 21 28 36
RH 7281** 0.44/7 d 1 1 1 2 7 17 23 31
RH 7281** 1.33/7 d 0 0 1 1 2 7 13 25
RH 7281 1.33/7 d 1 2 5 4 8 16 30 43
ZENECAL1 4/ 7 d 2 2 4 8 15 25 33 43
LSD (P = 0.05) 2.9 8.6 6.8 8.2 10. 3 10. 8 15.1 17.0
* F = sprays timed to an automated spray forecast system

*x RH- 7281 tank m xed with DI THANE 75DG 2. 3/7 d.

#133
STUDY DATA BASE: 303-1451-9002
CROP: Potato, cv. Kennebec

PEST: Rhi zoctoni a sol ani Kuhn (AG 3)
Verticilliumspp
Col l etotri chum coccodes (Wallr.) Hughes

NAME AND AGENCY

PLATT H W MACLEAN V and JENKINS S

Agriculture and Agri-Food Canada, Charlottetown Research Centre
P O Box 1210, Charlottetown, Prince Edward |sland Cl1A 7MB

Tel: (902) 566-6839 Fax: (902) 566-6821

TI TLE: EFFI CACY OF CHEM CAL CONTROL OF POTATO DI SEASES CAUSED BY SO L- BORNE
FUNGAL PATHOGENS, 1993

MATERI ALS: EASOUT 10 D 5 g/ kg seed (Thi ophanat e-net hyl)
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ZENECA1 - 7.5 D: 10 gnm kg seed)
GAOZHI MO (MASBRANE - 1 L/200 L water)

METHODS: Elite 3 seed was used that had received no "fall" fungicide treatnent
prior to storage except for the seed dipped in Masbrane. Imediately after
cutting and just before planting, the seed was treated wi th fungicides. Fungicide
treatnents were applied by shaking in a plastic bag for 3-5 mn. the seed and
fungicide treatment. As controls, sonme seed were not treated wi th fungicides.

| mredi ately after treating, the seed was hand-planted in 3.0 mrows with 30 cm
in-row and 0.9 m between-row spacings in a random zed conplete bl ock design with
four replicate blocks in 1993 with the cultivar Kennebec. After planting,
Masbrane was applied (5 L) to the soil surface of the potato rowwith a 6 L

hand- hel d pesticide sprayer. Sufficient Masbrane was applied to noisten the soi
surface. This treatnent was repeated for sonme plots at flowering and 2 weeks
after flowering. Recomended crop managenent practices were followed (fertilizer
17-17-17 at 800 kg/ha; herbicides-netribuzin 75 WP, 0.73 kg/ ha;

fungi ci des-chlorothalonil 40 F, 2.1 L/ha; insecticides-endosul fan 400EC 1.5 L/ ha;
top desiccant-diquat 20 SN, 2.25 L/ha). Plant enmergence, vigour, and di sease
determ nati ons were made throughout the season. Top desiccant was applied

nm d- Sept enber and plots were harvested 2 weeks | ater

RESULTS: All data was subjected to analysis of variance and nean separation tests
(see Tables). Planting was del ayed slightly due to wet weather. Pl ant emergence
was rapid but early vigour was reduced with the ZENECAl1 seed treatnent. The
number of "healthy" and "weak" plants were not significantly affected by any of
the treatnments at the 5% probability | evel but ZENECAl1 plots had fewer "healthy"
pl ants based on a probability | evel of approximtely 7% than EASOUT and MASBRANE
Simlar results were obtained for total plant stand and seed rot assessnents. No
significant differences in plant wilt and pre-nmature senescence were obtai ned
during the very dry conditions of August which caused "drought-wilt" on many
occasions. No significant yield differences were found anong the vari ous

treat ments.

CONCLUSI ONS: No mmj or differences were obtai ned anong the treatnents studied.
However, a few seed-pieces treated with ZENECA1 may have not sprouted due to
phytotoxicity. Further investigations are recomrended prior to devel opnent of
reconmendations for the treatnments studied.

Table 1. Effects of tuber and soil treatments on potato growh - 1993.

Pl ant Heal t hy Weak Pl ant Seed

vi gour pl ant s pl ant s st and rots
Tr eat ment 30/ 6 12/ 7 12/7 12/ 7 12/7
Non-i nocul at ed 91.7 90.0 10.0 100.0 0.0
EASOUT 75.0 85.0 6.7 91.7 8.3
ZENECA1 45.0 65.0 15.0 80.0 20. 0*
MASBRANE P 80.0 91.7 8.3 100.0 0.0
MASBRANE P&F 86. 7 93.3 6.7 100.0 0.0
MASBRANE P&F&2F 73.3 86. 7 13.3 100.0 0.0
LSD (P = 0.05) 24.03 [19. 18] NS [14.89] [14.89]
* 3.3% had no sprouting possibly due to phytotoxicity.

Note For Masbrane treatnents P = planting, F = flowering, 2F = 2 weeks
post-flowering. All values record percentage data. NS = not significantly
different. Values in brackets [] are significantly different at P = 0.08.
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Table 2. Effects of tuber and soil treatnments on potato di seases - 1993.

Plant wilt (% Pre-mature

---------------------------- senescence
Tr eat ment 09/ 8 13/ 8 18/ 8 30/ 8
Non-i nocul at ed 5.0 1.7 8.3 28.3
EASOUT 0.0 6.7 23.3 40.0
ZENECA1 1.7 3.3 3.3 16. 7
MASBRANE P 0.0 3.3 15.0 36.7
MASBRANE P&F 6.7 15.0 31.7 58. 3
MASBRANE P&F&2F 3.3 11.7 16. 7 33.3
LSD (P = 0.05) NS NS NS NS

Note For MASBRANE treatnents P = planting, F = flowering, 2F = 2 weeks
post-flowering. All values record percentage data. NS = not significantly
different.

Table 3. Effects of tuber and soil treatnments on potato maturity and yield -
1993.

Tuber Yield (t/ha)

Tr eat nent <55mMm >55mMm Tot al
Non-i nocul at ed 11. 8 16.5 28.3
EASOUT 10.0 16. 6 26.6
ZENECA1 8.3 10.9 19.1
MASBRANE P 11.7 13.1 24. 7
MASBRANE P&F 12.9 12.6 25.5
MASBRANE P&F&2F 12.1 16. 4 28.5
LSD (P = 0.05) NS NS NS

Note For MASBRANE treatnents P = planting, F = flowering, 2F = 2 weeks
post-flowering. NS = not significantly different.

#134

STUDY DATA BASE: 309-1251-9315

CROP: Potato

PEST: Common scab, Streptonyces scabies (Thaxt.) Lanbert and Loria

NAME AND AGENCY

MURPHY A°'M DE JONG H and TAl GC C

Agriculture and Agri-Food Canada, Fredericton Research Centre
P O Box 20280, Fredericton, NB E3B 4Z7

Tel: (506) 452-3260 Fax: (506) 452-3316

TI TLE: TRANSM SSI ON OF RESI STANCE TO COMMON SCAB FROM THE DI PLOI D TO THE
TETRAPLOI D LEVEL VI A 4X-2X CROSSES | N POTATOES, 1994

MATERI ALS: Potato fanmlies were produced with the same scab-suscepti bl e,
tetraploid (4x) femal e parent (cv. Shepody) crossed with either scab-resistant or
scab-susceptible diploid (2x) selections and with resistant or scab-susceptible
(4x) parents. All 4 cross parents are cultivars fromS. tuberosumL. and the

di pl oid parents are hybrids from haploids of tetraploid cvs. x primtive

Pest Managenent Research Report - insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



86

cultivated diploids such as S. phureja or S. stenotomm

METHODS: Thirty genotypes fromeach famly were planted in five hill-plots in a
naturally-infested field in 1992 and 1993. The spaci ng between adj acent plots was
92 cm and that between adjacent plants in a plot was 26 cm The field was divided
into 3 bl ocks where 10 genotypes fromeach fam|ly were assigned to each of 3

bl ocks. In addition, the parents of each famly and standard control cultivars
with known reactions to scab (H ndenburg, Avon and Green Mouuntain which are

hi ghly resistant, noderately resistant and susceptible, respectively) were

pl anted in each bl ock. The anpunt of surface area covered by scab was estimated
for each tuber from each plot and a scab index was cal cul ated for each plot based
on the nunber of tubers in each of six categories ranging fromO to 51-100%
surface coverage. The scab index data of all individual clones were subjected to
three separate anal yses of variance (ANOVA). The first one conpared the
difference between fanmlies and their interactions with years, respectively. The
second ANOVA conpared performances of parents and cultivars tested in the
experiments, and the third ANOVA conpared nmean performances between parents and
cultivars and famlies.

RESULTS: The nean famly scab index was simlar for the two years of the trial
Anal yses of variance indicated highly significant differences between parents and
famlies. Neither parents nor fam lies showed significant interactions between
years. Except for Famly 5, there did not seemto be major differences in progeny
performance between diploid and tetraploid parents. F58089, which was used as a
resistant tetraploid parent, produced a progeny which was simlar to progenies of
resistant diploid parents. Likew se, the susceptible tetraploid male parent,

Gol dRus produced a progeny which was simlar to the progenies of the susceptible
di pl oid. The associ ati on between m d-parent values and those of the famlies was
denmonstrated by a sinple correlation coefficient, r = .765. This noderately high
correlation suggested that scab reaction information for parents can be used to
assist in determning cross conbinations in a potato breedi ng progranme.

CONCLUSI ONS: The results of this study show that resistance to conmon scab can be
effectively transmtted fromthe diploid to the tetraploid I evel via 4-2 crosses.
This provides access to a broader base of resistance to scab which is desirable
since resistance in tetraploid cultivars can often be traced to two old German
cvs., Jubel and Hi ndenburg.
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Table 1. Frequency distribution of tubers per scab index category and nmeans and
standard devi ations for each of 10 famlies.

Fam Femal e Scab Male Ploidy Scab Percent tubers per scab index category*
no. parent index parent level index -------------c-cm oo

<1 1- 2.0- 3.6- 5.0- 7.6- MeanxSD
1.9 3.5 4.9 7.5 17.0
1 Shepody 4.6 75-10 2X 0.2 31.024.1 31.0 10.3 0.0 3.4 2.1+2.4
2 Shepody 4.6 8664-06 2X 1.2 8.0 48.0 40.0 0.0 4.0 0.0 2.1+1.8
3 Shepody 4.6 9121-18 2X 1.2 11.1 40.7 40.7 7.4 0.0 0.0 2.1+1.3
4 Shepody 4.6 9121-23 2X 1.3 3.7 59.3 25.9 3.7 7.4 0.0 2.2+1.6
5 Shepody 4.6 9136-03 2X 1.4 0.0 25.0 33.3 12.5 20.8 8.3 4.2+4.2
6 Shepody 4.6 8979-07 2X 2.3 3.3 13.3 26.7 33.0 23.3 0.0 3.8+2.9
7 Shepody 4.6 9751-03 2X 1.2 11.1 40.7 40.7 7.4 0.0 0.0 2.0+1.3
8 Shepody 4.6 BPH32-40 2x 3.3 0.0 9.1 31.8 13.6 31.8 13.6 5.1+3.7
9 Shepody 4.6 F58089 4x 1.0 0.0 72.0 20.0 4.0 4.0 0.0 1.9+1.6
10 Shepody 4.6 Gol dRus 4x 1.7 8.3 8.3 25.0 20.8 25.0 12.5 4.7+£3.9
* Scab Index = 0 x a + 2.5 x b+ 7.5 xc + 15 x d+ 35 x e + 57 x f
a+b+c+d+e +f
where a = nunber of tubers with no scab
b = nunber of tubers with 1-5% of surface covered

¢ = nunber of tubers with 6-10% of surface covered

d = nunber of tubers with 11-20% of surface covered

e = nunber of tubers with 21-50% of surface covered

f = number of tubers with 51-100% of surface covered

(Schéber, B. 1987. In: Potato Di sease Assessnent Keys EAPR)
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SECTION M
DI SEASES OF CEREAL AND FORAGE CROPS /
MALADI ES DES CEREALES ET CULTURES FOURRAGERES

Section Editors / Réviseurs de section: R A Martin, H W Johnston, P. Thomas

#135 REPORT NUMBER / NUMERO DU RAPPORT
STUDY DATA BASE: 375-1431-7631
CROP: Alfalfa, cvs. Vernal and Al gonquin

PEST: Danmping-off, Botrytis cinerea Pers.
Phoma nedi caginis Malbr. & Roum in Roum
ot hers

NAMVE AND AGENCY

GOSSEN B D

Agriculture and Agri-Food Canada, Saskatoon Research Centre
107 Science Pl ace, Saskatoon, Saskatchewan S7N 0X2

Tel: (306) 956-7200 Fax: (306) 956-7247

TI TLE: EFFECT OF FUNG Cl DE SEED TREATMENTS ON ESTABLI SHVENT OF ALFALFA I N 1994

MATERI ALS: THI RAM 75 (Thiram
VI TAFLO- 280 (Carbathiin + Thiram
UBI - 2521-1 (Carbathiin + Thi abendazol e)

METHODS: The effect of four seed treatnments on germination and establishnment of
two batches of alfalfa seed was evaluated in a growth cabinet study and a field
trial. The seed treatnents were: Thiramat 2.7 g a.i./kg, Vitaflo-280 at

1.7 g a.i./kg seed, UBI-2521-1 (Crown) at 0.9 g a.i./kg, surface sterilization
for 5 mnin 0.6%NaOCl, and a control. The treatnents were applied to 20 gm

bat ches of seed in pre-treated 125 niL Erl ennmeyer flasks. The seed was cv. Verna
alfalfa (lot no.1) and cv. Algonquin (lot no.2) from Manitoba. Both lots were
hand harvested in October 1993 fromfields where yield | osses caused by botrytis
bl ossom blight [1] were so severe that the fields were not harvested
comrercially. Seed was stored at -7°C until required. The popul ati ons of

pat hogens and saprophytes on and in the seed were assessed by either: 1) washing
seed in running water for 30 min or 2) surface sterilizing seed in 0.6% NaOCl for
2 mn followed by two rinses in sterile water, then plating 10 seeds per plate
onto PDA supplenented with streptomycin. In the growth cabinet trial, seed was
planted in flats of soilless m x. Each ot x treatnent conbination consisted of 1
row per flat, with 10 seeds per row. The tests were run at 4°C and 12°C, with

10 flats per tenperature. Seedling energence was assessed when npost of the
seedl i ngs had devel oped a true leaf. At 12°C, seedlings were rated at 3 weeks
after seeding, and again 1 week later. At 3 weeks after seeding, there was al nost
no enmergence at 4°C, so the flats were noved to the incubator at 12°C and
emergence was assessed 17 d later. In the field trial seeded at Saskatoon, the

i npact of soil tenperature was eval uated by seeding at three dates; May 13, My
26 and June 6 1994. Each plot consisted of a single row, 1 mlong, with 25 seeds
per row. The test was arranged in a split plot design with four replicates.
Seedi ng date was the main plot factor and seed treatnments were assigned to the
subpl ots. Emergence was rated on June 17, June 28 and July 7. Statistica

anal ysis was based on ANOVA and Duncan's Miltiple Range Test.

RESULTS: The seed sanples were heavily infected with saprophytic fungi and with
Phoma nedi cagi nis, a seed-borne pathogen, but Botrytis cinerea was not isol ated
(Table 1). In a related study that exam ned sanples from many fields in Manitoba
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where bl ossom blight was severe in 1993, the incidence of B. cinerea was
consistently |low and generally <1% (unpublished). In the greenhouse trial
seedl i ng establishment was not enhanced with any of the seed treatnents (mean of
54% range 52% 55% , but was slightly higher (P = 0.05) at 12°C (57% than at 4°C
(51% . (Note that the tenperatures were not repeated anong growth cabi nets, so
anal ysis using ANOVA is only an approximation.) Also, seedling establishnment was
hi gher (P = 0.01) fromlot no. 1 (59% than fromlot no. 2 (49% . The sane
pattern was observed in the field trial; seed treatnent did not enhance

establi shnment (nean of 22% range of 20 to 24% . However, |ater seeding inproved
(P = 0.05) establishnent (Table 2). There was no difference in seedling

establi shnment between the two seed lots in the field study, with a nean of only
29% establ i shment for the best (late-seeded) treatnments on the final evaluation
date. There was no evi dence of danping-off of alfalfa seedlings caused by

B. cinerea in either trial

CONCLUSI ONS: The primary objective of this study was to determne if seed-to-
seedling transm ssion of Botrytis cinerea occurred fromalfalfa seed harvested
fromfields affected by botrytis blossomblight (as is the case in lentil) and to
assess the pathogen’ s inpact on seed quality, especially germ nation and
establishnment. Botrytis cinerea was not carried at high levels in or on seed and
there was no evidence of seed-to-seedling transm ssion. However, there was a high
i nci dence of other pathogens and saprophytes associated with the seed. These seed
sanpl es al so exhi bited poor germ nation and establishnment, as did nuch of the

al falfa seed produced in the prairie region in 1993. We postul ated that
establishment m ght be inproved in this heavily contam nated seed via fungicida
seed treatnents, but the treatnents did not inprove establishment in either the
growt h cabinet or the field study. Planting into warm soil hastened germ nation
and increased establishnment in this poor quality seed. Other measures that speed
seed germ nation, such as shall ow seedi ng depth and good seed-soil contact, are
likely to maxi m ze establishnent where better seed is not avail able.

ACKNOW.EDGEMENT: Thanks to the Canadi an Seed Growers Associ ation for financial
assi stance, to M. G Huebner and Dr. S.R Smith for supplying the seed sanples
and to K. Bassendowski and K. Anderson for technical assistance.
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1. Gossen, B.D., Smth, S.R and Platford, R G 1994. Botrytis cinerea
bl ossom bl ight of alfalfa on the Canadian prairies. Plant Dis. In press

Table 1. Fungal genera isolated fromalfalfa seed harvested fromtwo fields
affected with botrytis blossomblight in 1993.

Sour ce Tr eat nent Botrytis Phoma Cl adosporium Fusarium O her
Lot 1 Washi ng 0 1 31 14 34
2 m n NaOCl 0 1 0 1 6
Lot 2 Washi ng 0 6 34 64 0
2 mn NaOCl 0 21 6 11 11
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Table 2. The effect of seeding date on establishment of alfalfa seedlings
fromtwo |lots of poor-quality seed, Agriculture and Agri-Food Canada, Research
Centre, Saskatoon, Saskatchewan, 1994.

Seedi ng date Est abl i shnment (%
June 17 June 28 July 07 Mean
May 13 15 b* 16 ¢ 17 ¢ 16
May 26 17 b 20 b 22 b 20
June 06 22 a 27 a 29 a 26
Mean 18 21 23
* Val ues within a colum followed by the sane letter are not different, based

on Duncan's Miltiple Range Test at P # 0.05.

#136

STUDY DATA BASE: 303-1212-8907

CROP: Barley, cv. Morrison

PEST: Net bl otch, Pyrenophora teres Drechs.

NAME and AGENCY

MARTIN R A and CHEVERIE F G

Agriculture and Agri-Food Canada, Charlottetown Research Centre

P O Box 1210, Charlottetown, Prince Edward |sland Cl1A 7MB

Tel: (902) 566-6851 Fax: (902) 566-6821 | NTERNET: MARTI NRGEM AGR. CA

TI TLE: EFFECTS OF FUNG CI DE SEED TREATMENTS ON DI SEASE AND YI ELD OF BARLEY, 1994

MATERI ALS: UBI - 2454-1 (RH- 3866 50 g/L)
VI TAFLO 280 (Carbathiin 14.9% Thiram 13. 2% ww)
ANCHOR (Carbathiin 66.7 g/L, Thiram 66.7 g/L)
UBI - 2383 (Baytan 30, Triadi menol 317 g/L)
UBI - 2568 (Baytan, Triadi menol 60 g/L)
AGSCO DB- GREEN L (Maneb 323 g/L, Lindane 108 g/L)
TF- 3770A (Hexaconazole 5.0 g/L)
TF- 3794 2ME (Pacl obutrazol 2.0 g /L)
UBI - 2584 (Tebuconazole 8.33 g/L)

METHODS: Morrison barley seed was treated in a small plot seed treater with the
above materials at the rates listed in the following table. The seed was pl anted
on May 4, 1994 at a seeding rate of 300 viable seeds per nf. Each plot was 8 rows
wide x 5 mlong with 17.8 cm between each row, and plots were separated by 2 rows
of Bel vedere wheat guards. Treatnents were replicated four times in a conplete
random zed bl ock design. Emergence counts were taken on 2 x 1 mrow per plot.

Di sease ratings were taken on the second and third leaf fromthe head at ZGS
(Zadok's Growth Stage) 56, using the Horsfall-Barratt Rating System Yield and

t housand kernel weights were determ ned fromthe harvest of 7 rows, using a smal
pl ot comnbi ne.

RESULTS: None of the treatnments had any significant effect on emergence. Wile
there was a tendency for sone treatnents to reduce net blotch only UBI-2454-1 had
a significant effect on the penultimte |eaf and two of the UBI-2383-1 rates on
the third | eaf down. While there were no significant effects on yield, yields
were greater than the untreated control by a maxi mum of 11%
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CONCLUSI ONS: Weat her conditions in July and August were not highly conducive to
net bl otch devel opment. In general, noisture |levels were very |ow w thout
extensive periods of |eaf npisture which would enhance epi dem ol ogi cal di sease
spread. Early to m d-season periods were sufficiently noist for good crop

devel opnent and this appears to have had a positive effect of not decreasing

yi el ds even though noisture in the later growth stages were very dry.

Table 1. Influence of seed treatnents on disease and yield in barley

Tr eat nent Rat e* Enmer gence Net Bl otch Yield Thousand
(pl ants/ n?¥) 2nd Leaf 3rd Leaf (kg/ ha) Kerne
ZGS 56 ZGS 56 W (9g)
Unt r eat ed 0 221 15.7 43.3 4507 39.6
UBI - 2454- 1 2.4 217 9.8 38.8 4794 42.2
Vitaflo 280 2.3 256 11.2 35.2 4785 42.0
Vitaflo 280 3.3 233 12.1 41.8 4954 41. 4
Anchor 8.0 237 12.2 34.7 4778 40. 2
UBI - 2383-1 0.5 245 15.9 39.0 4803 42.9
UBI - 2383-1 1.0 246 11.2 32.3 4661 40.7
UBI - 2383-1 1.5 227 11.1 29.7 4933 41. 4
UBI - 2383-1 2.0 202 13.9 40. 6 5007 43.3
UBI - 2568 5.0 244 13.9 36.3 4957 42.1
AGSCO DB-Green L 3.12 262 15.7 45.0 4884 40.8
TF- 3770A 3.0 233 18.3 44.7 4777 41.7
TF- 3770A 6.0 222 13.6 35.5 4743 40.0
TF-3794 2ME 5.0 220 19.6 45.5 4534 40.8
UBI - 2584 2.4 239 19.7 51.2 4862 41.8
UBI - 2584 3.6 221 13. 4 40.9 4640 41.6
SEM * 15.3 1.81 3.51 142.2 0. 68
LSD (P = 0.05) NS 5.2 10.0 NS 1.9
* Rate - mlL product per kg seed.

** SEM - Standard Error of Mean
NS Not significant at 0.05 level of probability.

#137

STUDY DATA BASE: 303-1212-8907

CROP: Barley, cv. Morrison

PEST: Net bl otch, Pyrenophora teres Drechs.

NAME and AGENCY

MARTIN R A and MATTERS R F P

Agriculture and Agri-Food Canada, Charlottetown Research Centre

P O Box 1210, Charlottetown, Prince Edward |sland Cl1A 7MB

Tel: (902) 566-6851 Fax: (902) 566-6821 | NTERNET: MARTI NRGEM AGR. CA

TI TLE: 1 NFLUENCE OF FOLI AR FUNG ClI DE APPLI CATI ON FREQUENCY ON DI SEASE AND Yl ELD
OF BARLEY

MATERI ALS: TILT (Propiconazol e 250 EC)
BAYLETON 50WP (Tri adi mef on 50 WP)
FOLI CUR 144EC (Hexaconazol e)
FOLI CUR 45DF (Hexaconazol e)
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METHODS: Barley plots, cv. Mrrison, were established May 4, 1994 at a seeding
rate of 300 viable seeds per nt. Each plot was 10 rows wide x 5.0 mlong with
17.8 cm between rows. Foliar fungicides were applied in single and double
applications. Treatnments were replicated four tines in a conplete random zed

bl ock design. At Zadok's Growth Stage (ZGS) 30, the single sprays and the first
of the double sprays were applied. At ZGS 49, the second of the double sprays was
applied. Treatnments were applied at the rates listed in the table using a CO
back- pack sprayer. Disease ratings for net blotch were taken on the second and
third leaf at ZGS 58 using the Horsfall Barrett Rating System Yield and thousand
kernel weights were determ ned fromthe harvest of the centre 7 rows of each
plot, using a small plot comnbine.

RESULTS: Net bl otch developed late in the season and nmay not have had as dramatic
an effect on the yields observed as has often been observed in this region. O
the fungicides tested, BAYLETON was ineffectual at net blotch control or in
providing a positive yield benefit, fromeither single or double applications.
Maxi mum benefit was obtained with FOLI CUR 45DF fornulation with no significant

di fference between the single and doubl e application. There were no differences
bet ween FOLI CUR 144EC and TILT treatnments. The second application had no effect
on di sease control or yield enhancement, for any of the treatment materials.

CONCLUSI ONS: FOLI CUR formul ati ons were effective for disease control and yield
benefits and there was limted evidence to indicate that there are fornulation

di fferences. FOLI CUR 45DF was nore effective than FOLI CUR 144EC i n di sease
control and, while not significantly different, appeared to result in a higher
yield. In this particular trial, a late spray added nothing that the early single
spray did not provide in disease control or yield benefit.

Table 1. Influence of single and double foliar fungicide sprays on net blotch
and yield of barley

Number of Rat e Net Blotch (% Yield 1000

Tr eat nent Sprays* (g a.i./ha) 2nd Leaf 3rd Leaf (kg/ ha) Ker ne
Veight (g) --
Untreated control 0 27.2 59.1 4651 36.8
Tilt 1 125 16. 3 31.8 5298 40.0
Tilt 2 125 3.5 9.5 5521 41. 3
Bayl et on 50WP 1 250 24. 4 55.4 4575 37.2
Bayl et on 50WP 2 250 20.8 44. 3 4690 39.3
Fol i cur 144EC 1 125 21.6 40. 2 5224 41.1
Fol i cur 144EC 2 125 2.9 7.3 5537 41. 4
Fol i cur 45DF 1 125 4.0 9.9 5743 42. 4
Fol i cur 45DF 2 125 1.1 3.9 5801 43. 6
SEMF 3.2 4.47 183. 6 0. 826
LSD (P = 0.05) ** 9.3 13.1 535.9 2.41
* First spray at ZGS 30, second spray at ZGS 45-59.
* % SEM St andard Error of Mean
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#138

STUDY DATA BASE: 303-1212-8907

CROP: Barley, cv. Morrison

PEST: Net bl otch, Pyrenophora teres Drechs.

NAME and AGENCY

MARTIN R A and MATTERS R F P

Agriculture and Agri-Food Canada, Charlottetown Research Centre

P O Box 1210, Charlottetown, Prince Edward |sland Cl1A 7MB

Tel: (902) 566-6851 Fax: (902) 566-6821 | NTERNET: MARTI NRGEM AGR. CA

TI TLE: |1 NFLUENCE OF FOLI AR FUNG CI DES ON DI SEASE AND Yl ELD OF BARLEY, 1994

MATERI ALS: TILT (Propiconazol e 250 EC)
BAYLETON 50WP (Tri adi mef on 50 WP)
FOLI CUR 144EC (Hexaconazol e)
FOLI CUR 45DF (Hexaconazol e)
| Cl A-5504 (80 Wbm 200 g a.i./ha)

METHODS: Barley plots, cv. Mrrison, were established May 11, 1994 at a seeding
rate of 300 viable seeds per nt. Each plot was 10 rows wide x 5.0 mlong with
17.8 cm between each row. Foliar fungicide treatnents were replicated four tinmes
in a conplete random zed bl ock design. At Zadok's Growth Stage (ZGS) 45
treatnents were applied at the rates listed in the table, using a CO back-pack
sprayer. Disease ratings for net blotch were taken on the second and third | eaves
fromthe head at ZGS 71 using the Horsfall-Barrett Rating System Yield and

t housand kernel weights were determ ned fromthe harvest of the centre 7 rows of
each plot, using a small plot conbine.

RESULTS: Net blotch developed late in the season and as a result, yields did not
appear to be severely affected. Wth the exception of both BAYLETON and a | ate
application of TILT. BAYLETON treatnments were the only ones which did not result
in a significant yield increase.

CONCLUSI ONS: BAYLETON was ineffectual at net blotch control or at increasing
yield. TILT was effective at net blotch control and resulted in a yield benefit
of approximtely 12% over the untreated control. FOLI CUR 45DF was the npst
effective material tested resulting in a yield increase of 1035 kg/ ha, 26% over
the untreated control. There was evidence of fornulation differences with

FOLI CUR, where the 144EC fornul ation yielded significantly |less than the 45DF
formul ati on.
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Table 1. Effect of foliar applied fungicide on disease control and yield in
barl ey.

Rat e Net Bl otch (% Yield 1000

Tr eat nent (g a.i./ha) 2nd Leaf 3rd Leaf (kg/ha) Ker ne
Vi ght (g)

Untreated control 7.85 47. 2 3937 37.80
TILT 125 2.22 18.9 4412 38.70
BAYLETON 50WP 125 6. 27 46. 4 4042 38.35
BAYLETON 50WP 250 7.50 39.0 4176 38.75
FOLI CUR 144EC 125 2.46 15.1 4338 39.35
FOLI CUR 45DF 125 1.52 2.6 4972 42.90
| Cl A-5504 200 2.22 10. 4 4578 40. 80
TILT** 125 2.75 33.8 4454 39. 65
SEMF 0. 969 5.55 98.9 0.729
LSD (P = 0.05) 2.85 16. 33 290.9 2.14

* SEM St andard Error or Mean
** Appl i ed after heading at ZGS 50.

#139
STUDY DATA BASE: 303-1212-8907
CROP: Barl ey, various cvs.

PEST: Scal d, Rhynchosporium secalis (OQudem) J.J. Davis
Net bl otch, Pyrenophora teres Drechs.

NAME and AGENCY

MARTI N R A, SANDERSON B and MOASE W

Agriculture and Agri-Food Canada, Charlottetown Research Centre

P O Box 1210, Charlottetown, Prince Edward |sland Cl1A 7MB

Tel: (902) 566-6851 Fax: (902) 566-6821 | NTERNET: MARTI NR@EM AGR. CA

TI TLE: BARLEY CULTI VAR RESPONSE TO FOLI AR DI SEASE CONTROL W TH PROPI CONAZOLE
(TILT) APPLI CATI ON

MATERI ALS: TILT (Propiconazol e 250 EC)

METHODS: Various 2 and 6-row barley cultivars were established in separate
evaluation trials on May 13, 1993. Each plot was 10 rows wide x 5 mlong with
17.8 cm between rows. Treatnments were replicated four tines in a random zed
conpl ete bl ock design with cultivar as the main plot and TILT treatnment as sub
plot. TILT treatnments were applied at a rate of 125 g a.i./ha, using a CO, back-
pack sprayer, when foliar disease synptonms were at 10% | eaf area on the fourth

| eaf fromthe head or at Zadoks Growmh Stage (ZGS) 45-49. Wth the 2-row cultivar
trial, the 10% di sease spray timng was applied on July 15 at ZGS 44 while the
other TILT treatnment was applied on July 26 at ZGS 48. In the 6-row cultivar
trial, the 10% di sease spray timng also at ZGS 44 on July 15, however, the
alternate treatnent was applied at ZGS 47, July 19, for Leger and Chapais and
July 26, ZGS 48, for the remaining cultivars. Foliar disease severity was rated
using the Horsfall-Barratt Rating Systemon 10 randomy selected tillers per
plot. Yield and thousand kernel weights were determ ned fromthe harvest of the
centre 7 rows of each plot using a small plot conbine.

RESULTS: Both scald and net blotch were present with scald, the predom nate
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di sease representing approximately 70-80% of the area of disease synptom The 6-
row cultivars tended to have higher scald levels than 2-row cultivars relative to
net blotch |evels.

Wth the 2-row cultivar trial, TILT was effective at reducing foliar disease. At
the first disease rating date, there were significant cultivar treatnent

i nteractions. However, these were of degree only, TILT application at 10% di sease
on the 4th leaf resulting in a significant |owering of disease severity on al
cultivars. As a result, only the main effects are presented in Table 1. TILT, at
10% effectively reduced di sease at early and late ratings. The growth stage
timed application was not effective at the first rating but was the npst
effective at the later rating. Both treatnments were effective at significantly
reduci ng | odgi ng al though the effect was only mnor. Yield and 1000-kerne

wei ghts were al so positively influenced across all cultivars, with a nean yield
increase in yield of 23 to 28%

Di sease control in the 6-row cultivar trial indicated no differences between the

two TILT treatnments at the later rating (Table 2). There were differences between
TILT treatnents on | odgi ng, kernel weight or yield nmeans. There were significant

i nteractions between cultivars and treatnments for yield (Table 3). Chapais, Leger
and OAC Ki ppen exhibited no significant yield benefit from  TILT application

whil e Mascot's response was split

CONCLUSI ONS: Benefits derived by TILT application appeared nore consistent across
the 2-row cultivars than with the 6-row cultivars, in the trials presented.
However, cultivar selection still has a major role in maxim zing yield. In the 2-
row cultivars, the | owest susceptibility to disease, Mrrison and Lester, also
resulted in the maxinumyields. It would appear that with 6-row cultivars, there
may be a requirement to gear application nore closely to cultivar selection

al though further work is required to determ ne season variability and influence.
However, 6-row cultivars can still be significantly influenced by over 20% by a
TILT application.
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Table 1. Two-row barley cultivar responses to Tilt.

Fol i ar Di sease Severity (% Lodgi ng** 1000
ZGS 49 ZGS 71 (1-45) Ker ne
July 30 Aug 11 Aug 11 Aug 30 Yield Weight

2nd* 3rd 2nd (kg/ ha) (9)
Cul tivar
Al bany 39.3 65. 3 80.3 21. 4 29.2 3307 34.61
Morri son 28.0 52.5 76.9 25.0 29.8 3892 35.10
Hel ena 35.5 64.5 90. 6 21.5 30.8 3135 29. 32
| ona 29.3 56. 7 85.0 23.9 34.6 3328 32.35
M crmac 34.8 66.0 84.5 24.9 40.1 2635 27.35
W nt hr op 45. 6 70. 8 88.5 27. 4 39.8 2766 26.98
Lester 28.1 51.8 77. 4 23. 4 28.5 4397 37.21
SEM 1. 645 2. 847 1.849 1.601 1.323 153.8 0.462
LSD (0. 05) 4.89 8. 46 5. 49 NS 3.93 456.9 1.373
" Treatment***
Contr ol 44. 2 69.5 98. 4 28.7 35. 4 2859 28. 83
TILT (10% 16.9 45. 8 82.3 17.8 31. 4 3671 33. 20
TILT (ZGS 45-49) 42.0 68.0 69. 2 25. 4 32.9 3524 33.51
SEM 1.411 1.369 1.309 0.814 0. 663 63.7 0. 300
LSD (0. 05) 4.03 3.91 3.74 2.32 1.89 181.9 0.857
* Leaf location fromthe head.

** Bel gi um scal e.
i Application when 10% | eaf area di seased on 4th |eaf or at ZGS 45-49.
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Table 2. Six-row barley cultivar response to TILT.

Fol i ar Di sease Severity (% Lodgi ng** 1000 Kerne
ZGS 49 ZGS 71 08/ 30 Wei ght
07/ 28 08/ 09 (1-45) (9)
2nd* 3rd 2nd 3rd

Cul tivar
Chapai s 0.3 2.1 11.8 25.5 12.2 41. 82
Duke 1.0 2.8 5.3 14.6 1.8 35.59
Leger 0.5 2.1 36. 4 58.5 18.6 33.34
Mascot 1.9 4.1 10.7 23.1 4.5 37.32
Sabi na 3.3 8.3 25.1 45.0 11.3 35. 32
OAC Ki ppen 0.4 2.5 13.5 28.0 26.3 35.92
SEM 0.483 0. 402 2.554 4. 24 2.09 0. 730
LSD (0. 05) 1.46 1.21 7.70 12.78 6. 30 2.20
" Treatment***
Contr ol 1.5 4.3 26. 2 45. 4 14.0 35.2
TILT (10% 0.8 2.8 11.8 26. 2 11.1 37.0
TILT (ZGS 45-49) 1.4 3.9 13.4 25.7 12.2 37. 4
SEM 0. 203 0. 253 1.376 2.17 0.724 0.439
LSD (0. 05) 0. 58 0.73 3.95 6. 23 2.08 1. 260
* Leaf location fromthe head.
** Bel gi um scal e.

i Application when 10% | eaf area di seased on 4th |eaf or at ZGS 45-49.

TILT TILT
Cul tivar Cont r ol (109 * (ZGS 45-49)*
Chapai s 5437 5455 5395
Duke 5337 5688 5999
Leger 4095 4222 4205
Mascot 4637 5223 4499
Sabi na 4037 4915 5112
OAC Ki ppen 4541 4648 4557
SEM 175.8; LSD (0.05) 505
* Appl i cati on when 10% | eaf area di seased on 4th leaf fromthe head or at ZGS
45- 49.
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#140

STUDY DATA BASE: 385-1412-8203

CROP: Barl ey

PEST: Scal d, Rhynchosporium secalis (Qudem) J.J. Davis

NAME AND AGENCY

ORR D D and BURNETT P A

Agriculture and Agri-Food Canada, Laconbe Research Centre
Bag Service 5000, Laconbe, Alberta TOC 1SO

Tel: (403) 782-3316 Fax: (403) 782-6120

TI TLE: THE EFFECT OF SCALD | NOCULUM AND TILT ON SI X BARLEY CULTI VARS, LACOMBE,
1994

MATERI ALS: TILT (250 g a.i./L Propiconazole)

METHODS: AC Lacombe, Brier, Harrington, Jackson, Leduc and Manley cultivars were
sel ected for their varying resistance to scald. Harrington, Jackson and Manl ey
are rated susceptible, AC Laconmbe and Brier rate internediate, and Leduc rates
resistant (Varieties of Cereal and Ol seed Crops for Alberta - 1994. Agdex 100/ 32
Al berta Agriculture). A split-split plot was set up with either artificial or
natural inoculumas the main plot and the application of TILT as the sub-plot.
The cultivars were random zed within each chemcal treatnment. Plots were seeded
May 3 into barley silage stubble and were 4 rows x 5.5 mlong with 23 cm spaci ng
bet ween rows. Two rows of wheat were seeded between plots to limt disease
spread. Straw infected with scald was chopped and applied to artificial plots on
June 17. Scald inoculum was prepared by growing isolates of R secalis on potato
sucrose peptone agar (PSPA) at 17°C and 14 h daylight. After a 21 d incubation
the spores were scraped off and a suspension of m xed isolates was prepared to

gi ve 10% spores/mL.. TWEEN 20 was added as a surfactant. Spores were applied to
run off using conpressed air sprayers during the evening of June 21. TILT was
applied at 125 g a.i./ha using a CO, back-pack sprayer on June 30. An early

di sease score was nmade June 29 using a 0-9 scale with 9 rating >50% di sease on
each of the | ower, mddle and upper |eaf canopies. Prior to maturity, 20 flag and
20 penultimte | eaves fromeach plot were collected and rated for percent |eaf
area di seased (PLAD). At maturity, plots were harvested and grain yields and 1000
kernel weights taken. Data was subjected to analysis of variance and treat nment
means were conpared using |east significant difference.

RESULTS: As presented in the table. Scald was the nore preval ent disease,

al t hough plots sprayed with TILT exhibited nore net blotch (Pyrenophora teres).
The hot and dry weat her during the sumer resulted in | ow di sease | evels. There
were no significant differences between natural and artificial inoculumfor any
data variabl e, although PLAD for both flag and penultimte | eaf was higher and

yi el ds and 1000 kernel weights were lower for artificially infected plots. There
were significant cultivar differences for the early scald score (LSD .05 = 0.5)
with Leduc rating <1 and Harrington, Manley and Jackson rating >2. TILT
application gave significantly | ower PLAD for both the flag (6% vs. 9% and
penultimte (8% vs. 16% |eaves. There were significant differences for cultivar
with Jackson foll owed by Harrington and Manl ey havi ng hi gher PLAD on both | eaves
than Brier, Leduc and AC Laconbe. There was also a significant interaction

bet ween TILT application and cultivar for PLAD for both the flag and penulti mate.
Bot h yields and 1000 kernel weights showed significant increases with the
application of TILT. As well, there were significant differences between
cultivars for both yields and 1000 kernel weights, as woul d be expected from such
di verse material .

CONCLUSI ONS: There were no significant differences between artificial or natura
i noculum for any data variable. The application of TILT reduced PLAD for both the
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flag and penultimte | eaves while increasing yields and 1000 kernel weights. The
magni t ude of the change was cultivar dependent.

Table 1. The effect of artificial or natural scald i noculumand TILT on siXx
barley cultivars, Laconbe 1994.*

| noculum Chem cal Cultivar Jun 29 Fl ag Penu Kg/ ha 1000
Scal d PLAD PLAD Ker ne
Scor e** W (9)
Artificial No AC Lacombe 2 6 11 3276 38.4
Brier 2 6 11 3500 37.9
Harrington 2 10 25 3075 41. 8
Jackson 3 22 31 2761 36.6
Leduc 1 6 7 3499 41. 6
Manl ey 2 8 16 2889 38.8
Artificial TILT AC Laconbe 2 5 6 3256 38.7
Brier 2 5 7 3332 40. 4
Har ri ngton 2 6 12 3257 45.1
Jackson 3 7 10 2663 38.6
Leduc 0 5 7 3478 42. 2
Manl ey 3 6 8 2954 39.8
Nat ur al No AC Lacombe 1 6 6 3338 38.6
Brier 2 6 10 3285 37.9
Harri ngton 3 11 26 2729 42. 6
Jackson 3 14 26 2694 37.1
Leduc 1 6 6 3276 42. 2
Manl ey 2 8 17 3034 40. 8
Nat ur al TILT AC Laconbe 1 5 6 3225 38.1
Brier 2 6 7 3632 39.2
Harrington 3 8 10 3438 44.2
Jackson 2 7 13 3218 38.2
Leduc 0 5 6 3607 42.1
Manl ey 2 7 7 3632 39.9
LSD . 05
Chemi cal ns .9 1.5 165 . 8
Cul tivar .5 1.5 2.7 285 1.4
Chem cal x Cultivar ns 2.1 3.8 ns ns
I nocul um x Chem x Cul tivar ns ns ns ns ns
Mean of four replications.
** 0-9 scale where 9 rates >50 PLAD on the upper, mddle and | ower | eaf
canopy.
#141

STUDY DATA BASE: 385-1412-8203

CROP: Barley, cv. Galt

PEST: Loose snmut, Ustilago nuda

NAME AND AGENCY

ORR D D and BURNETT P A

Agriculture and Agri-Food Canada, Laconbe Research Centre
Bag Service 5000, Laconbe, Alberta TOC 1SO

Tel: (403) 782-3316 Fax: (403) 782-6120

TI TLE: THE EFFECT OF SEED DRESSI NGS ON LOOSE SMJT OF GALT BARLEY, LACOVBE 1994
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MATERI ALS: UBI -2092-1 (VI TAFLOW 250)
UBI - 2454-1 (50 g a.i./L Myclobutanil)
UBI - 2568 (60 g a.i./L Triadi nenol)
UBI - 2584-1 (8.33 g a.i./L Tebuconazol e)

METHODS: Galt barley artificially infected with | oose snut was treated in a smal
batch | aboratory treater with the chemcals and rates listed in Table 1. The seed
was air dried and seeded May 3 into 4 row plots x 5.5 mlong, and replicated four
tinmes in a random zed conpl ete bl ock design. Energence was counted in two 1 m

l engths fromthe center rows and averaged for each plot. Smut was recorded as the
nunber of snutted heads in the 2 center rows. The total nunber of heads was
determ ned and a figure for percent control calculated. At maturity, the 2 center
rows were harvested and grain yield and 1000 kernel weights were taken. Data was
subjected to anal ysis of variance and treatnent means were conpared using | east
significant difference.

RESULTS: As presented in the table. There were no significant differences in
emergence counts al though all treatnents except UBI-2092-1 had | ower counts than
the untreated check. The level of snut infection was approximtely 1% in the
untreated check. All treatnents except UBI-2584-1 at the higher rate had
significantly higher percent control of |oose smut. Yields were |ower than the
untreated check for every treatnent except UBI-2568 and t housand kernel weights
wer e hi gher except for UBI-2584-1 at the | ower rate and UBI-2454-1.

CONCLUSI ONS: While all treatments increased the percentage of smut controll ed,
only UBI-2568 al so increased yield and thousand kernel weight.

Table 1. A conparison of energence, percent control of snutted heads, seed yield
and 1000 kernel weights on Galt barley treated with fungicide seed treatnents at
Laconbe, 1994.*

Tr eat nent Rat e Enmer gence % Cont r ol Kg/ ha 1000
g a.i./kg (number/m Snut Kernel W.

UBI - 2092-1 . 56 50 39 2803 34. 4

UBI - 2568 .15 40 82 2899 34.5

UBI - 2584-1 . 015 41 36 2761 33.7

UBI - 2584-1 .02 44 21 2743 34. 4

UBI - 2454-1 .12 40 61 2804 33.6

Unt r eat ed -- 47 0 2808 33.9
LSD. 05 ns 31 ns ns

* Fi gures are the means of four replications.

#142

| CAR-I D: 91000144

CROP: Corn, field, cv. Pioneer 3737, Pioneer 3790
PEST: Fusarium gram nearum Schwabe

NAME AND AGENCY

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy

Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1624 Fax: (519) 674-1600

TI TLE: FOLI AR FUNG Cl DES FOR CONTROL OF FUSARI UM EAR ROT | N CORN
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MATERI ALS: A5504 80DG
EXP- 10068 200F

METHODS: Plots were rows, 1 x 4.5 mlong and spaced at 0.76 mapart. The plots
were seeded on 3 May, 1994 and thinned to 25 plants per plot. Plot design was a 2
X 7 x 2 split plot arranged in a randoni zed conpl ete bl ock design with four
replicates. Main plots were two hybrids (Pioneer 3737 and Pi oneer 3790) and seven
fungicide treatnments arranged as a factorial. There were three rates for each
fungi ci de and one non-treated control. The fungicides were applied on 27 June at
the I ate whorl stage (V7-V9) and the spray was directed into the whorl at 1 nL
spray per plant. This rate was equivalent to 240 L/ ha of spray. The nmain plots
were split into two nmethods of inoculation with F. gram nearum (silk channel and
pi n bl ock wounding). A mistline was placed overhead across the centre of the
plots. Ten plants were inoculated on either side of the mistline with either the
sil k channel (1 nL of spores at 10° spores/nL injected into silk channel 1 week
after silking) or pin block (centre area of ear wounded with 1 x 2 cm pin bl ock
and wound fl ooded with 1 nL of spores at 10° spores/nmL 3 weeks after silking)

i nocul ation nethod. Plots were msted to keep the ear zone wet to encourage
moul d. Plots were rated for nould on 18 October, when the crop was mature and dry
to 25% noi sture, using a rating scale of 1-7 where 1 was no visible nould and 7
was >75% of the ear covered with visible nmould.

RESULTS: Main effects for fungicide treatnments were not significant (P = 0.05).
Main effects for hybrid and inocul ati on method were significant (P = 0.05).
Hybrid P3737 was nore susceptible to infection than P3790. There were no

i nteractions between corn hybrid and inocul ation method (P = 0.05). The results
for mould severity ratings in response to fungicide treatnments are summari zed by
i nocul ati on nethod and fungicide in Table 1

CONCLUSI ONS: The fungicides tested did not control Fusariumear rot in corn

Table 1. Effect of fungicide sprays applied into the whorl at the |ate whorl
stage on Fusarium ear rot severity in corn, 1994.

Rat e Moul d Severity (1-7)
Fungi ci de Formul ation (g a.i./ha) Si | k channel Pi n Bl ock
RP EXP- 10068 200F 200 2. 9% 3.5
RP EXP- 10068 200F 300 2.8 3.2
RP EXP- 10068 200F 400 3.1 3.5
CONTROL 3.0 3.5
| CI A- 5504 80DG 100 3.0 3.6
| Cl A-5504 80DG 200 3.0 3.7
| Cl A-5504 80DG 300 3.0 3.3
CONTROL 3.0 3.5
* Means are not significantly different (P = 0.05, Duncan's Miltiple Range
Test).
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#143
STUDY DATA BASE: 303-1212-9301
CROP: QOats, cv. Capita

PEST: Speckl ed | eaf bl otch, Phaeosphaeria avenaria (G F. Wber) O Eriksson
Nat ural ly occurring seedling blights

NAME AND AGENCY

JOHNSTON H W

Agriculture and Agri-Food Canada, Charlottetown Research Centre
P O Box 1210, Charlottetown, Prince Edward |sland Cl1A 7MB

Tel: (902) 566-6863 Fax: (902) 566-6821

TI TLE: EFFI CACY OF SPRAYS AND FUNG Cl DE SEED TREATMENTS ON CONTRCOL OF FOLI AR
DI SEASE OF OATS, 1994

MATERI ALS: Seed treatnents:
VI TAFLO 280 (Carbathiin, 167 g a.i./L + Thiram 148 g a.i./L)
BAYTAN (Ttri adenenol, 317 g a.i./L
TF-3770A (Hexaconazole FL, 5.0 g a.i./L)
TF- 3794 (Pacl obutrazol, 2 g a.i./L)
DB GREEN (Maneb 323 g a.i./L + Lindane 108 g a.i./L)
UBI - 2454 (RH- 3866, 50 g a.i./L)
UBI - 12584 (Tebuconazole 8.33 g a.i./L)
Foliar treatnments: TILT (Propiconazole, 250 EC)
BRAVO ( Chl orot hal onil, 500 g a.i./L)
SEAVEED EXTRACT (unknown)

METHODS: The trial was established at the Harrington Research Farm Harrington
Prince Edward Island on 16 May. Treatnments were replicated four tinmes in a
random zed conpl ete bl ock design with separate bl ocks for seed treatnments and
foliar evaluations. The plots, 2 x 5 m in the foliar trial were separated by
equal sized guard plots of barley while seed treatnment plots were separated by 2
barl ey guard rows. Energence was determ ned by counting the nunber of seedlings
in 2 mof the 2 centre rows of each seed treatnment plot. Foliar sprays were
applied once at Zadoks Growth Stage (ZGS) 37 using a tractor driver direct
injection sprayer delivering the treatnments at 1000 kps in 640 L/ha water. The
seed treatnent trial was rated for severity of |leaf |esioning on a whole plot
basis once at ZGS 50 while foliar treatnment trial was rated at ZGS 70 utilizing a
0-9 scale. The trials were harvested at crop maturity using a Hege small plot
combine. All yield data was recorded on a 14% noi sture basis.

RESULTS: Fungici de seed treatnments did not inprove the stand of oats (Table 1).
Treat nents excepting TF-3770A and TF-3794 at the | ower application rates
decreased severity of P. avenarae |esioning at ZGS 50. However seed wei ghts and
total grain yields were not increased by materials evaluated. Foliar sprays of
BRAVO and TILT alone or in conmbination decreased severity of |eaf disease but no
changes in either seed weight or total grain yield were evident.

CONCLUSI ONS: Di sease severity in 1994 was | ess than normally experienced on
Prince Edward Island due to dry warm weather in md to |late sumrer. This my have
resulted in a general |ack of host response to the treatnents even when severa
foliar sprays reduced foliar disease severity.
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Table 1. Influence of seed treatnents of seed treatments on enmergence, foliar
di sease severity, and yield of oats.

Tr eat nent Rat e* Enmer gence Di sease 1000- K wt . Grain yield
pl ants/ n? (0-9) (9) (kg/ ha)
Check Ni | 252 4.5 31.0 3821
VI TAFLO 1.4 235 3.0 30.2 3887
BAYTAN 0. 15 221 3.5 30.5 3888
TF- 3770A 0. 005 243 4.0 30.5 3933
TF- 3794 0.01 247 4.0 31.0 4059
TF- 3794 0.02 209 3.5 30.1 4150
DB GREEN 1.35 270 3.5 30.4 4193
DB GREEN 2.7 266 3.5 30.4 4071
UBI - 2454 0.24 232 3.5 30.1 4316
UBI - 2454 0. 36 245 3.5 29.9 3993
UBI - 2585 0.02 240 2.3 30.9 3721
UBI - 2584 0. 25 260 3.8 30.6 3880
LSD (0. 05) ns 0.72 ns ns
* g a.i./kg seed

Table 2. Influence of sprays on severity of foliar disease and yield of oats.

Tr eat nent Rat e* Di sease 1000- K wt . Grain yield
(0-9) (9) (kg/ ha)
Check Ni | 4.8 30. 49 4208
TILT 125 3.7 30. 64 4176
BRAVO 1000 3.5 30. 67 4232
SEAVEED 500 4.0 30. 68 3832
SEAVEED 1000 5.0 30.98 4042
SEAVEED 1500 4.5 30.18 3893
SEAVEED 2000 4.3 30.77 4230
BRAVO + TILT 1000 + 125 3.1 31.40 4603
BRAVO + TILT 2000 + 125 3.0 31.50 4484
LSD (0. 05) 1.10 ns ns
* g a.i./ha for fungicides, g product/ha for seaweed extract.
#144

STUDY DATA BASE: 303-1212-8907

CROP: Wheat, cv. Celtic

PEST: Fusarium head blight, Fusarium gram nearum Schwabe

NAME and AGENCY

MARTIN R A and CHEVERIE F G

Agriculture and Agri-Food Canada, Charlottetown Research Centre

P O Box 1210, Charlottetown, Prince Edward |sland Cl1A 7MB

Tel: (902) 566-6851 Fax: (902) 566-6821 | NTERNET: MARTI NR@EM AGR. CA

TI TLE: THE EFFECTS OF WHEAT SEED TREATMENTS ON FUSARI UM HEAD BLI GHT AND YI ELD
1994

MATERI ALS: UBI - 2454-1 (RH-3866 + Sistane + Mycloloutanil, 50 g/L)
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VI TAFLO 280 (Carbathiin 14.9% + Thiram 13. 2% ww)
ANCHOR (Carbathiin 66.7 g/L)

UBI - 2568 (Baytan + Triadi nenol 60 g/L)

AGSCO DB- GREEN L (Maneb 323 g/L + Lindane 108 g/L)
TF- 3770A (Hexaconazole 5.0 g/L)

TF-3794 2 ME (Pacl obutrazol 2.0 g/L)

UBI - 2584 (Tebuconazole 8.33 g/L)

METHODS: Celtic spring wheat was treated in a small batch seed treater with the
above materials at the rates listed in the table. Plots were established on My
12, 1994, at a seeding rate of 400 vi able seeds per nf. Each plot was 8 rows wi de
X 4 mlong, separated by 2 guard rows of Belvedere wheat. Treatnents were
replicated four times in a random zed conpl ete bl ock desi gn. Emergence was taken
on June 1/94, June 3/94 and June 6/94, on the same two, 1 msections of rowin
each plot. On August 3/94, fusarium head blight ratings were taken on 20 randomy
sel ected heads per plot using a severity rating of 0-9, where O = no di sease
synptons and 9 = head conpletely covered with synptons. Yield and thousand kerne
wei ght were determ ned fromthe harvest of 7 rows, using a small plot conbine.

RESULTS: While several treatnents initially may have del ayed enmergence, by the
final date there were no significant differences (P = 0.05). UBI-2568 appeared to
sl ow energence down early on, while there is evidence of increased energence when
conmpared to the untreated control for sone treatnents, inparticular VITAFLO 280
and AGSCO DB- GREEN. Only TF-3770A had a significant affect on yield, conpared to
the untreated control, and this was a negative effect.

CONCLUSI ONS: Al t hough the Celtic wheat used in this test had a high incidence of
i nfection by fusarium species (65% it appeared that treatnents, in general, had
little effect on emergence or yield. Wather conditions from heading through to
harvest were very dry and not conducive to infection by Fusarium gram nearum or
the devel opment of fusarium head blight synptons, thus the very |ow severity

| evel s. The prolonged dry period probably had an effect of evening out any
potential yield effects between treatnments.

Table 1. Influence of seed treatnents on energence, disease and yield in Celtic
wheat

Emer gence

Tr eat nent Rat e* (Pl ant s/ n¥) Fusari um Head Bl i ght Yield TKW

06/ 01 06/ 03 06/06 Severity I nci dence (kg/ ha) (9)

(0-9) (9

Unt reat ed 0 296 315 375 0.8 21.3 2948 29.6
UBI - 2454-1 2.4 298 328 398 0.7 11.3 2954 28.5
Vitaflo 280 2.3 326 334 432 0.5 13.8 2877 28.1
Vitaflo 280 3.3 312 352 395 0.6 18.8 2876 28.7
Anchor 8.0 295 323 394 0.5 18.8 2942 30.3
UBI - 2383-1 1.0 281 321 386 1.1 18.8 3059 30.2
UBI - 2568 5.0 256 286 378 0.9 23.8 3001 28.7
AGSCO DB-

Geen L 3.12 324 356 401 0.9 18.8 2861 29.5
TF-3770A 3.0 276 295 362 0.5 25.0 2631 29.9
TF-3794 2ME 5.0 286 302 346 1.0 18.8 2800 27.6
UBI - 2584 2.4 297 312 378 1.0 20.0 2886 30.2

SEM * 13.3 11. 4 21.6 0. 20 4.70 60. 3 0. 68

LSD (P = 0.05) 38.4 33.2 NS NS NS 174.1 NS
* Rate - mlL product/kg seed.

*x SEM - Standard Error of Mean
NS Not significant at 0.05 level of probability.
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#145
STUDY DATA BASE: 303-1212-9301
CROP: Vheat, cv. Bel vedere and Roblin

PEST: Powdery mildew, Erysiphe graminis DC. f.sp. tritici Em Marchal
G ume and | eaf bl otch, Phaeosphaeria nodorum (E. Miller) Hedjaroude

NAME AND AGENCY

JOHNSTON H W

Agriculture and Agri-Food Canada, Charlottetown Research Centre
P O Box 1210, Charlottetown, Prince Edward |sland Cl1A 7MB

Tel: (902) 566-6863 Fax: (902) 566-6821

TI TLE: EFFI CACY OF SPRAYS AND FUNG Cl DE SEED TREATMENTS FOR CONTROL OF FOLI AR
DI SEASES OF SPRI NG WHEAT, 1994

MATERI ALS: Seed treatnents:
VI TAFLO 280 (Carbathiin, 167 g a.i./L + Thiram 148 g a.i./L)
BAYTAN (Tri adenenol, 317 g a.i./L
TF-3770A (Hexaconazole FL, 5.0 g a.i./L)
TF- 3794 (Pacl obutrazol, 2 g a.i./L)
DB GREEN (Maneb 323 g a.i./L + Lindane 108 g a.i./L)
UBI - 2454 (RH- 3866, 50 g a.i./L)
UBI - 2584 (Tebuconazole 8.33 g a.i./L)
Foliar treatnments: TILT (Propiconazole, 250 EC)
BRAVO ( Chl orot hal onil, 500 g a.i./L)
SEAVEED EXTRACT (unknown)

METHODS: The trials were established with Bel vedere and Roblin spring wheat on
May 16 at the Harrington Research Farm Harrington, Prince Edward |Island. Roblin
is nore susceptible to scab (F. gram nearunm) and powdery ml|ldew (E. gramnis
f.sp. tritici) than Bel vedere but are equally susceptible to |eaf blotch

(P. nodorum. The plots, 4 x 5 m were replicated four tinmes and planted in a
split-plot random zed conplete bl ock design with seed treatnments or foliar sprays
as main plots and cultivars sub-plots. Separate blocks were used for seed and
foliar treatments with seed plots separated by 2 guard rows of barley and spray
plots by an equal sized barley plot. Energence was determ ned as plants/n? at
Zadoks Growth Stage (ZGS) 10 by counting the nunmber of seedlings in 2 mof the
centre 2 rows of each seed treatnent plot. Foliar treatnments were applied at ZGS
39 using a tractor driven direct line injection sprayer with all materials
delivered at 1000 kPa in 640 L/ha water. Al plots were rated for severity of

| eaf |l esioning on a 0-9 scale, at ZGS 60 and 70 for seed treatnents and at ZGS 65
and 75 for foliar sprays. The trials were harvested by sub-plots at crop maturity
using a Hege small plot conmbine. Al yield data was determ ned on a 14% noi sture
basi s.

RESULTS: Seed treatnments resulted in increased yield of Belvedere wheat but while
emergence was i nproved, no yield inprovenents resulted with Roblin wheat. Disease
severity was not altered by use of seed treatnments (Table 1). Seed treatnents did
not inprove energence of Bel vedere wheat but VI TAFLO 280 and DB GREEN at the | ow
rate i nproved energence of Roblin wheat. Yields of Bel vedere were inproved by
UBI - 2584 at the higher application rate. Roblin wheat had the highest yields at
3471 kg/ ha also with UBI-2485 at the 0.02 g ai rate (significant at P = 0.06). No
product evaluated significantly decreased seed weight or grain yield. Foliar
sprays did not result in significant differences in total |eaf |esioning or grain
yields for either cultivar (Table 2). BRAVO and TILT applied alone and in

combi nation resulted in increased seed weights with Roblin wheat.
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CONCLUSI ONS: Weat her conditions in md to late sumrer were generally dry and
unfavourabl e for the devel opnent of foliar diseases of wheat. In seed treatnent
eval uation plots, increases in grain yield of both cultivars were significantly
correlated with increased stand and vigor and negatively related to foliar

di sease severity (P = 0.01). Gain yield inprovenents for Belvedere and Roblin in
the foliar spray trial were correlated with decreased foliar disease severity (P
= 0.01).

The lack of yield inprovement with foliar sprays was attributed to the | ow
di sease severity in 1994 conpared to nost years. Seed treatnents may have

i mproved the energence of Roblin nmore than Bel vedere due to the higher
susceptibility of Roblin to Fusarium or poor seed quality due to scab in the
harvest year. The reported yield increase with UBI-2584 should be further
eval uat ed.

Table 1. Influence of fungicide seed treatnments on energence, disease severity,
and yield of Belvedere and Roblin spring wheat.

Treat nent Rate* Ener gence** AUDPC*** Yield Enmer gence AUDPC  Yield
Check Ni | 610 7.5 3806 378 13.5 3065
VI TAFLO 1.4 694 9.0 3704 474 12.5 3199
BAYTAN 0. 15 598 8.3 3758 326 13.3 3294
TF-3770A  0.005 581 9.0 3627 345 13.8 3111
TF-3770A 0.01 542 7.5 3794 424 13.3 3168
TF-3770A  0.015 618 8.3 3766 341 13.0 3066
TF- 3794 0.01 619 8.5 3482 406 13.3 3235
TF- 3794 0.02 528 8.8 3633 419 12.5 3143
DB GREEN 1.35 598 8.5 3746 487 13.8 3315
DB GREEN 2.7 595 9.3 3556 455 14.0 3331
UBI - 2454 0.24 642 8.0 3730 361 12.5 3281
UBI - 2554 0. 36 671 8.0 3928 443 12.8 3391
UBI - 2584 0.02 574 8.3 3831 421 13.3 3471
UBI - 2584 0. 25 567 9.2 4179 450 13.0 3160
LSD (0. 05) ns ns 332.6 92.2 ns ns
* Total g a.i./kg seed.

** Pl ant s/ square neter

i Area under di sease progression curve.

Pest Managenent Research Report - insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



107

Table 2. Influence of foliar sprays on disease severity and grain yield of
Bel vedere and Roblin spring wheat.

Fol i ar di sease 1000- K Grain yield
Tr eat nent Rat e* ( AUDPC) (9) (kg/ ha)
Bel "ere** Roblin Bel "ere Roblin Bel "ere Roblin
Check Ni | 6.8 13.0 35.5 33.6 3744 3052
TILT 125 7.5 12.5 36.8 34.7 3840 3182
BRAVO 1000 6.5 11.0 35.6 35.4 3978 3414
SEAVEED 500 8.3 13.5 37.1 34.4 3767 3208
SEAVEED 1000 7.8 13.3 35.8 34.3 3669 3222
SEAVEED 1500 8.0 14.3 36.9 34.4 3587 2917
SEAVEED 2000 8.0 13.0 36.5 34.2 3879 2932
TILT + 125
BRAVO 1000 6.8 12.8 36.7 35.4 3694 3190
TILT + 125
BRAVO 2000 7.8 13.3 37.2 34.6 4107 3004
LSD (0. 05) ns ns ns 0. 97 ns ns
* Total g a.i./ha for fungicides, g product/ha seaweed extract.
*x Bel vedere.
#146

STUDY DATA BASE: 375-1411-8719

CROP: Spring wheat, cv. Leader
6 row Barley, cv. Brier

PEST: Common root rot, Cochliobolus sativus (Ito & Kuribayashi) Drechs. ex
Dast ur

NAME AND AGENCY

JONES- FLORY L L, DUCZEK L J

Agriculture and Agri-Food Canada, Saskatoon Research Centre
107 Science Pl ace, Saskatoon, Saskatchewan S7N 0X2

Tel : (306)956-7200 Fax: (306)956-7247

TI TLE: EFFECT OF SEED TREATMENT FUNG CI DES ON EMERGENCE, COMMON ROOT ROT AND
Yl ELD OF LEADER SPRI NG WHEAT AND BRI ER BARLEY, 1994

MATERI ALS: DI VI DEND (Di fenoconazol e 360 g/L)
UBI - 2100-4 (Carbathiin 230 g/L)
UBI - 2454-1 (Si sthane 50 g/L)
UBI - 2568 (Triadi menol 30 g/L)
UBI - 2584-1 (Tebuconazole 8 g/L)
AGROX FLOWABLE (Maneb 300 g/L)
WE- 2228 (Hexaconazole 5 g/L)
TF- 3794 (Pacl obutrazol 2 g/L)

METHODS: The test was established at Saskat oon, Saskatchewan in 1994. Naturally
occurring inoculumof C. sativus was relied upon for infection. Seed was treated
in 1000 nmL glass jars. Chem cal treatnents were di spersed over the glass surface,
then for wheat 275 g of seed was added and shaken, and for barley 350 g of seed
was added and shaken. To ensure uni form coverage of the seed, the first treated

| ot of seed was discarded and a second | ot was packaged for seeding. Seed was
treated with products from Gustafson on April 22. Ciba-CGeigy and Zeneca treated
seed fromthe sane seed |ot. Wheat and barley were in separate tests. Each test
was a randoni zed conplete bl ock design with six replicates. Plots had 4 rows x 6
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m | ong. Rows were 23 cm apart with 350 seeds planted in each row. Seeding and
fertilizing (40 kg/ha with 11-55-0) took place May 9; energence was recorded on
May 31 on 2 m of one of the center rows. Common root rot was recorded tw ce
during the growi ng season for barley, at flowering to watery ripe (D.R Tottnan
and H. Broad. Ann. Appl. Biol. 10:441-454, 1987) on July 21, and at firm dough on
August 9 by rating 40 plants randomy selected from1l row Conmon root rot on
wheat was measured on July 21 at flowering, and at hard dough on August 24.
Common root rot was determ ned by counting the nunmber of plants with |esions
covering >50% of the subcrown internode. Percent conmon root rot was cal cul ated
by multiplying the field score by 2.5. Harvesting (3 rows x 5 mlong) of barley
was done August 31 and wheat on Septenmber 5 with yield recorded as kg/ ha of dry
grain.

RESULTS: As presented in the tables.

CONCLUSI ONS:  For wheat, UBI-2568, WF-2228 plus TF-3794, WF-2228, and UBI-2454-1
had significantly (P = 0.05) lower yields than the control, while DIVIDEND-1 (12
g a.i.) and UBI-2100-4 had higher yields, they were not significantly higher than
the control (Table 1). Disease rating at flowering and at firm dough stage was
significantly (P = 0.05) lower for all treatnments except Agrox Flowable, UBI-
2100-4, and TF-3794. Enmergence was significantly (P = 0.05) |lower than the
control for WF-2228, WF-2228 plus TF-3794, UBI-2454-1, and DIVIDEND-1 (12 g
a.i.). Treatment with UBI-2568, W-2228 plus TF-3794, UBI-2484-1, UBI-2454-1, and
WF- 2228 shortened and thickened subcrown internodes. For barley there was no
significant difference fromthe control for yield (Table 2). UBI-2454-1 had a
significantly (P = 0.05) |ower disease rating than the control at flowering.

Di sease rating at hard dough was | ower than the control, but not significantly,
for all treatnents except UBI-2100-4 and UBI-2584-1. Enmergence was significantly
(P = 0.05) lower than the control for UBI-2454-1.

Table 1. The effect of seed treatnment fungicides on emergence, common root rot
and yield of Leader spring wheat.

PRODUCT RATE EMERGENCE CRR CRR Yl ELD
(g a.i./kg seed) (pl ant s/ ?m July 21 August 24 (kg/ ha)
Cont r ol ---- 104a* 9. 2a* 26a* 4304a*
AGROX- FLOWABLE 0. 450 95abc 11. 7a 24a 4099abc
DI VI DEND- 1 0.120 85 bc 1.7 b 10 bc 4359a
DI VI DEND- 2 0. 240 89abc 1.7 b 9 ¢ 4152ab
DI VI DEND- 3 0. 400 97abc 0.4 Db 7 ¢ 4284a
TF-3794 0. 006 95abc 8. 3a 20ab 4163ab
UBI - 2100- 4 0. 550 10lab 10. 4a 20ab 4317a
UBI - 2454-1 0. 060 82 ¢ 0.4 Db 5 ¢ 3492 e
UBI - 2568 0. 150 88abc 1.7 b 9 ¢ 3785 bcde
UBI - 2584-1 0. 020 94abc 3.3 Db 12 bc 3985abcd
WE- 2228 0. 015 82 ¢ 0.8 Db 6 c 3603 de
WEF- 2228 + 0. 015
TF-3794 0. 006 79 ¢ 0.4 Db 6 c 3711 cde
* Val ues in the sanme colum which are not followed by the sane letter are
significantly different at the 5% 1| evel of probability according to
Duncan's Multiple Range Test.
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Table 2. The effect of seed treatnment fungicides on emergence, comnmon root rot
and yield of Brier 6 row spring barley.

PRODUCT RATE EMERGENCE CRR CRR Yl ELD
(g a.i./kg seed) (pl ant s/ ?m July 21 August 9 (kg/ ha)
Cont r ol ---- 98a* 22ab* 46ab* 6303a*
AGROX- FLOWABLE 0. 450 99a 17 bc 43ab 6272a
UBI - 2100- 4 0. 550 97a 27a 50a 611lla
UBI - 2454-1 0. 060 80 b 13 ¢ 31 b 5856a
UBI - 2568 0. 150 89ab 15 bc 33ab 5987a
UBI - 2584- 1 0. 020 94ab 20abc 46ab 6238a
WF- 2228 0. 015 88ab 15 bc 38ab 6082a
* Val ues in the sane colum which are not followed by the sane letter are
significantly different at the 5% 1| evel of probability according to
Duncan's Multiple Range Test.
#147

STUDY DATA BASE: 375-1411-8719

CROP: Canadi an Western Red Spring Weat, cv. Katepwa
Canada Prairie Spring Wheat, cv. Biggar
Canadi an Western Anber Durum cv. Sceptre
Soft White Spring Weat, cv. Fielder

PEST: Naturally occurring foliar diseases

NAME AND AGENCY

JONES- FLORY L L, DUCZEK L J

Agriculture and Agri-Food Canada, Saskatoon Research Centre
107 Science Place, Saskatoon, Saskatchewan S7N 0X2

Tel : (306)956-7200 Fax: (306)956-7247

TI TLE: EFFECT OF APPLI CATION OF TILT ON FOLI AR DI SEASE AND YI ELD OF SEVERAL
CLASSES OF SPRI NG WHEAT, 1994

MATERI ALS: TILT (Propiconazole 250 g/L)

METHODS: The test was perforned at the Agriculture and Agri-Food Research Centre
farms | ocated at Saskatoon and Melfort, Saskatchewan. A split-plot design was
used with cultivars as main plots and treatnments as subplots. Each subpl ot was
made up of 8 rows. Two rows of wheat were planted between subplots. Seedi ng and
seed placenment with 50 kg/ha of 11-55-0 fertilizer took place in Melfort on May
24, and in Saskatoon on May 27. Treatnents were sprayed using a hand-held, CO
pressurized, 4 nozzle boom sprayer (nozzle size 0.01) that delivered 225 L/ ha at
240 kPa. The foliage of 8 rows was sprayed with Tilt at a rate of 125 g a.i./ha.
Control subplots were sprayed with water on July 27 in Melfort and July 28 in
Saskat oon. Spraying took place four times in Melfort on July 13 (G S. 43-59 boots
swollen to inflorescence energence), July 20 (G S. 55-66 one half of

i nfl orescence energed to anthesis one half way), July 27 (G S. 67-71 anthesis
hal f way to water ripe), August 4 (G S. 72-79 early mlk to late mlk) (D R
Tottman and H. Broad. Ann. Appl. Biol. 10:441-454, 1987). Spraying in Saskatoon
took place on July 14 (G S. 41-45 flag | eaf sheath extending to boots swollen),
July 21 (G S. 45-61 boots swollen to begi nning of anthesis), July 28 (G S. 61-69
begi nning of anthesis to anthesis conplete) and August 4 (G S. 69-73 anthesis
conmplete to early milk). Ten penultimte | eaves were collected in Melfort (flag
| eaves for Katepwa) on August 15 and flag | eaves were collected in Saskatoon on
August 24 from randomy selected plants in the center 2 rows of each subpl ot and
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were stored at 5°C until actual percent disease coverage was rated. Leaves from
the control subplots were pressed and dried. They were scanned to determnine the
presence of obligate pathogens. Dried |eaf pieces (4-6 cn) containing | esions
were prepared and plated on water agar containing antibiotics. Sporulation was
observed after approximately 1 week. Harvesting of 5 rows x 5 mlong occurred in
Mel fort on September 12 and in Saskatoon on Septenmber 14 with yield recorded as
kg per ha.

RESULTS: Results are summarized in the tables. Cultivars grown at Saskatoon were
significantly (P = 0.05) different for yield with Fielder averaging 5292 kg/ ha,

Bi ggar 5216, Sceptre 4789, and Katepwa 3822. The cultivar x treatnment interaction
was not significant for foliar disease or yield. Timng of spray application was
significantly (P = 0.05) different than the control for yield and percent

di sease. Yield was increased from 8% over the control at the July 14 spray date
to 5% for the August 4 spray date. Foliar disease was reduced fromthe control by
22 to 34% for all spray dates. Assessnent of pathogens for Saskatoon trials
showed that in Sceptre, 100% of the |eaf disease was caused by Pyrenophora
tritici-repentis (tan spot) and for Katepwa, 100% was caused by Septoria tritici.
The maj or cause of |eaf disease in Biggar was S. tritici at 60%while P. tritici-
repentis caused 40% In Fielder 90% of the |eaf disease was caused by P. tritici-
repentis and 10% by S. tritici. Pathogen assessnent of Melfort trials showed that
in Sceptre 90% of foliar disease was caused by P. tritici-repentis and 10% by S.
tritici, for Katepwa 90% was caused by S. tritici, and 10% by S. nodorum The
maj or cause of |eaf disease for Biggar was S. tritici at 100% while for Fielder
P. tritici-repentis caused 90% and S. tritici, 10% In Melfort, foliar disease
was significantly (P = 0.05) lower than the control for all treatments, but there
was no significant difference fromthe control for yield. Yield for Biggar was
4249 kg/ ha, Fielder 4236, Katepwa 3471, and Sceptre 3384. The cultivar X
treatnent interaction was significant (P = 0.05) for percent disease, but not for
yield. Foliar disease |levels for Katepwa, Sceptre, Fielder and Biggar were 19%
18% 11% and 8% respectively.

CONCLUSI ONS: Saskatoon trials with Tilt significantly (P = 0.05) increased yield
and decreased percent foliar disease fromthe control at all spray dates. Trials
at Melfort with Tilt significantly (P = 0.05) decreased foliar disease for al
spray dates. Yield was not significantly different for the spray dates, but was
hi gher than the control for August 4, July 20, and July 13.

Table 1. The effect of application of Tilt on foliar disease and yield on severa
cl asses of spring wheat in Saskatoon.

SPRAY DATE GROWIH FOLI AR Yl ELD
STAGE Dl SEASE (9 (kg/ ha)
Contr ol 4la* 4562 b*
July 14 41- 45 32 b 4915a
July 21 45-61 30 b 4825a
July 28 61-69 29 b 4807a
August 04 69-73 27 b 4788a
* Val ues for each variable in the same col um which are not foll owed by the

sane letter are significantly different at the 5%l evel of probability
according to Duncan's Miltiple Range Test.
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Table 2. The effect of application of Tilt on foliar disease and yield on severa
cl asses of spring wheat in Melfort.

SPRAY DATE GROWIH FOLI AR Yl ELD
STAGE Dl SEASE (9 (kg/ ha)
Contr ol 30a* 3803a*
July 13 43-59 7 c 3834a
July 20 55- 66 6 c 3871a
July 27 67-71 10 ¢ 3744a
August 04 72-79 18 b 3921a
* Val ues for each variable in the same col um which are not foll owed by the

sane letter are significantly different at the 5% evel of probability
according to Duncan's Miltiple Range Test.

#148
CROP: W nter wheat, cv. Norstar/Readynmade
PEST: Dwarf bunt, Tilletia controversa Kihn in Rabenh

NAMVE AND AGENCY

JESPERSON G D

British Colunbia Mnistry of Agriculture, Fisheries and Food
200- 1690 Powi ck Road, Kel owna, British Col unbia V1X 7G5

Tel: (604) 861-7211 Fax: (604) 861-7490

TI TLE: EFFECT OF SEED TREATMENT FUNG Cl DES ON CONTROL OF SO L- BORNE DWARF BUNT
AND EMERGENCE OF W NTER WHEAT, 1994

MATERI ALS: MERTECT FLOWMABLE ( Thi abendazol e 450 g/L)
DI VI DEND 3FS (Di fenconazole 360 g/L)
| Cl A-0523 (Hexaconazole 5 g/L)

METHODS: Seed was treated with MERTECT and I Cl A-0523 in 200 mL glass jars on

Sept ember 22, 1993. Seed was treated with DI VIDEND by Ci ba Geigy during the week
of Septenber 20. Plots were seeded using a one-row cone seeder on COctober 1, 1993
at Arnmstrong, British Colunbia, in soil naturally infested with dwarf bunt. There
were seven chem cal treatnents plus a control for each variety, for a total of 16
treatnments. Each treatnment was replicated four tines in a randon zed conpl ete

bl ock design. Each plot consisted of 2-6 mrows, 23 cm apart. Each row was seeded
with 18 g seed. Plots were separated by a row of untreated w nter barley.

Enmer gence was assessed on November 8, 1993 in three replicates. The fourth
replicate was not assessed due to heavy germ nation of wild oats. Suppl enenta

i nocul um was applied on Novenber 23, 1993. Inocul um was prepared by grinding
dwarf bunt infected wheat heads, which were collected at Arnstrong BC in July
1993. The ground wheat heads were m xed wi th sand, which was sprinkled by hand
over the plot area. Five metres of each plot was harvested on July 21, 1994 using
a 2-row binder. Percent bunt infection was determ ned by counting the number of
heal t hy and bunted wheat spi kes per plot.

RESULTS: Percent bunt infection and enmergence are sumuari zed in Table 1. The
cultivars were significantly different (P = 0.01) in percent bunt infection
(Norwi n-5.1% Readymade-1.9% . The cultivar cross treatnment interaction was
significant (P = 0.01), therefore data are presented separately for each
cultivar. There were no significant differences in enmergence between treatnents.

CONCLUSI ONS: DI VI DEND provi ded al nost conpl ete suppression of dwarf bunt. MERTECT
at 2 and 4 g a.i./kg seed al so provided significant control conpared to the
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check. I ClIA-0523 did not provide adequate control at the rates tested.

Table 1. Percent dwarf bunt infection and energence counts by treatnent.

Fungi ci de Rat e % Bunt % Bunt Enmer gence
(g a.i./kg seed) Nor wi n Readymade (plants/ m

Check - 9.0 ab* 4.4 a* 67

MERTECT 1.0 7.8 b 1.8 b 65

MERTECT 2.0 1.7 c 1.0 bc 63

MERTECT 4.0 0. 35 c 0.53 bc 62

Dl VI DEND 0.12 0. 15 c 0.0 c 60

DI VI DEND 0.18 0.0 c 0. 18 bc 61

| Cl A- 0523 0.03 13.6 a 3.9 a 61

| Cl A- 0523 0. 06 8.2 b 3.8 a 57

* Numbers followed by the sane letter are not significantly different

according to Duncan's Miultiple Range Test (P = 0.05).

#149

| CAR-I D: 61006537

CROP: Wheat, winter, cv. unknown

PEST: Loose smut, Ustilago tritici (Pers.) Rostr.

NAME AND AGENCY

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy

Ri dget own, Ontari o NOP 2C0

Tel: (519) 674-1624 Fax: (519) 674-1600

MOYES T

CGust af son, A Business Unit of Uniroyal Cheni cal
Elmra, Ontario, N3B 3A3

Tel: (519) 669-1671 Fax: (519) 669-1924

TI TLE: CONTROL OF LOOSE SMUT I N W NTER WHEAT W TH SEED TREATMENTS

MATERI ALS: VI TAFLO 280 (Carbathiin + Thiram 167 & 148 g/L a.i., respectively)
UBI -2092-1 (Carbathiin 282 g/L a.i.)
UBI - 2568 (Triadinmenol 60 g/L a.i.)
UBI - 2454-1 (RH-3866 50 g/L a.i.)
UBI - 2584-1 (Tebuconazole 8 g/L a.i.)

METHODS: Seed known to be infected was treated on 9 Septenmber 1993 with a mni
rotostat seed treater in lots of 1 kg. The crop was planted on 7 Cctober, 1993 at
Ri dgetown using a 6 row cone seeder at 2,070 seeds per plot. Plots were 6 rows at
a row spacing of 15 cmand 5 mlong placed in a random zed conpl ete bl ock design
with four replications. The plots were fertilized and mai ntai ned usi ng provinci al
recomrendati ons. Emergence was eval uated on 23 Novenmber by counting the number of
plants in 1 n? in the centre of the plot. Wnter survival was assessed by
counting the nunber of wheat heads in the sanme area of the plot where energence
was counted. The total nunber of heads showi ng smut infection was counted for
each plot and then expressed as a percentage of the total heads per plot, which
was estimated by the head counts obtained in 1 n?t.

RESULTS: As presented in the table.
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CONCLUSI ONS: Al the materials, except for UBI-2092-1, provided better control of
| oose snmut than the standard, VITAFLO 280. Al materials resulted in
significantly less |oose smut than observed in non-treated controls. None of the
seed treatnments resulted in poorer emergence or reduced wi nter survival by
conparison with non-treated controls.

Table 1. Control of |oose snut with seed treatnent fungicides in w nter wheat at
Ri dget own, Ontario, 1994.

Emer gence Heads Loose snut
Rat e pl ants/ n? / n? % heads i nfected
Tr eat nent m./ kg seed Nov. 11 June 20 June 17
1. VITAFLO 280 3.30 429 a* 782 a 0.3 Db
2. UBI-2092-1 1.95 423 a 708 a 0.2 Db
3. UBI-2568 2.50 392 a 747 a 0.0 c
4. UBI-2092-1 + 1.95
UBI - 2454-1 1.20 403 a 635 a 0.0 c
5. UBI-2584-1 2.40 438 a 819 a 0.0 c
6. UBI-2568 5. 00 413 a 882 a 0.0 c
CONTROL 383 a 832 a 1.6 a
Ccv = 15.3 19.8 44 4
* Means foll owed by the sanme letter are not significantly different

(P = 0.05, Duncan's Miltiple Range Test).
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SECTION N
DI SEASES OF ORNAMENTALS AND GREENHOUSE CROPS /
MALADI ES DES PLANTES ORNEMENTALES ET DE SERRE

Section Editor / Réviseur de section : Dr. G Platford

#150 REPORT NUMBER / NUMERO DU RAPPORT
| CAR: 20902307
CROP: Kentucky bl uegrass, (Poa pratensis L.), cvs. Nugget and Chateau

PEST: Powdery mi | dew, Erysiphe gram nis DC.
Rust, Puccinia brachypodii G Oth var. poae-nenpralis (G Oth)
Cumm ns and H C. G eene

NAME AND AGENCY:

HOMARD R J, BRIANT MA and SIMS S M

Al berta Special Crops and Horticultural Research Center
SS4, Brooks, Alberta T1R 1E6

Tel: (403) 362-3391 Fax: (403) 362-2554

TI TLE: EFFI CACY OF NI NE FUNG ClI DES AGAI NST POWDERY M LDEW AND RUST | N KENTUCKY
BLUEGRASS SEED FI ELDS | N SOUTHERN ALBERTA, 1994

MATERI ALS: LI ME SULPHUR SOLUTI ON ( Sul phi de Sul phur 22% SN)
SULCHEM 92 ( Sul phur 95% WG)
EASOQUT ( Thi ophanat e- net hyl 70% WP)
DI THANE DG (Mancozeb 75% WG
TILT 250E (Propiconazole 250 g/L EC)
NOVA 40W (Mycl obut anil 40% WP)
COVPANI ON AGRI CULTURAL ADJUVANT
(octyl phenoxypol yet hoxy-(9) - et hanol 70% SN)

METHODS: Fungicide efficacy trials were conducted in two conmerci al bl uegrass
seed fields near Hays and Taber in southern Alberta. Each treatnent was applied
to four, 10 n? subplots (see Tables 1 and 2). A sinilar set of subplots was
sprayed with tap water as an untreated check. The non-ionic adjuvant COVPAN ON
was added to the spray m xes containi ng NOVA 40W and DI THANE DG at the rate of
1.0 mL/L of m xture. The treatments were arranged in a random zed conpl ete bl ock
design with four replications. The sprays were applied with a CO,-propell ed,
hand- hel d boom sprayer equi pped with four, Tee Jet 8002 nozzles. The spray was
directed over the top of the plant canopy. The grass was 20-25 cmtall and not
yet headed out on May 17 when all of the treatments containing sul phur
(Treatnents 1, 2, 7, 8, 9), as well as the check, were sprayed for the first
time. The equival ent of 200 L/ha of spray m xture was applied to each subpl ot
using a boom pressure of 250 kPa. A trace anmount of m|dew was noticed in the
Hays plot at the time of spraying, but none was evident at Taber, and no rust was
seen at either location. On June 1, a second round of spraying was done at Hays
in which LI ME SULPHUR SOLUTI ON (treatnment 1) and SULCHEM 92 (treatment 2) were
applied for the second time, and EASOUT (treatments 3, 9), TILT 250E (treatnents
4, 7), DITHANE DG (treatnent 5) and NOVA 40W (treatment 6 and 8) were put on for
the first time. At the time these fungicides were applied, approximtely 90% of
the grass plants were in head, with sone nildew show ng on the | ower | eaves and
stems; no rust was observed. On June 9, the second set of sprays were applied at
Taber, as per the Hays trial. Approximately 50% of the plants were in head, but
their distribution over the plot was uneven. Trace |levels of m | dew were observed
on the bottom | eaves, but no rust was seen
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From July 13 to 14, random sanples of 100 | eaves were collected from each subpl ot
at both locations and visually rated for m | dew and rust severity. The ratings
wer e based on the percentage of |eaf area covered, i.e. clean (0) = no

m | dew rust; slight (1) = 1-5% noderate (2) = 6-25% and severe (3) = >25%
Grass heads (100/subplot) were harvested fromthe Hays plot, dried, threshed and
cleaned to obtain seed yields. Yields were not taken at the Taber plot because of
non-uni f orm producti on of heads. Disease incidence and severity data and seed

wei ghts were subjected to analysis of variance (ANOVA). The percent disease

i nci dence figures were arcsin-transformed prior to ANOVA.

RESULTS: At Hays, powdery m | dew and rust occurred at noderate to high incidence
levels. Plots treated with TILT 250E, NOVA 40W LI ME SULPHUR SOLUTI ON pl us NOVA
40W and LI ME SULPHUR SOLUTI ON plus TILT 250E had a nmuch | ower incidence of
powdery mi | dew conpared to the untreated check (see Table 1), but these
differences were not statistically significant, probably because of the high
coefficient of variation (679 in the experinment. There were no significant
differences in the incidence of rust, in the severity of mldew and rust, or in
seed yi el ds between any of the treatnments.

M | dew i nci dence at Taber was hi gher than at Hays, whereas rust incidence was
much | ower (see Table 2). Subplots treated with TILT 250E, NOVA 40W LI ME SULPHUR
SOLUTI ON pl us NOVA 40W and LI ME SULPHUR SOLUTI ON plus TILT 250E all had a
significantly |lower incidence and severity of powdery nildew than the other
fungicide treatnments and the check. No statistically significant differences in
rust incidence or severity were observed between any of the treatnents. The
coefficients of variation for these 2 paraneters were very high

CONCLUSI ONS: Treatnents cont ai ni ng NOVA 40W and TILT 250E provi ded the best
control of powdery m | dew under the conditions of these trials. Even though the
severity of rust at both sites was | ow, none of the fungicides tested adequately
controlled this disease.

Table 1. Incidence and severity of powdery m|dew and rust on Nugget bl uegrass
treated with nine fungicides in field plots at Hays, Alberta, in 1994.*

Tr eat nent Rat e Dis. incid.(%9** Dis. sev. (0-3) Seed yield
product/ha  -------------- oo (g/ 100
M | dew Rust M | dew Rust heads)

1 LI ME SULPHUR 9.4 L 29.8 ab 79.8 0. 46 0.98 5.2
2 SULCHEM 4.0 kg 33.5 ab 86. 8 0.41 1.03 6.5
3 EASOUT 2.5 kg 57.0 a 90.0 0.78 1.28 6.1
4. TILT 0.5 L 7.3 Db 69.5 0. 09 0. 80 7.0
5. DI THANE 2. 25 kg 55.0 a 81.5 0.78 1.00 6.0
6. NOVA 0. 25 kg 8.0 Db 72.3 0. 08 0. 83 6.1
7 LIME S. + 9.4 L

TILT 0.5 L 4.5 Db 80.3 0. 04 0.93 6.0
8 LIME S. + 9.4 L

NOVA 0. 25 kg 2.5 Db 72.5 0. 03 0. 88 5.9
9 LIME S. + 9.4 L

EASOUT 2.5 kg 23.5 ab 82.5 0. 28 1.18 6.0
10. Untreated check -- 35.3 ab 72.5 0. 60 0.98 5.6
ANOVA P#0. 05 S ns ns ns ns
Coefficient of Variation (% 67.0 15.0 121.6 31.0 18.8
* The values in this table are means of four replications. Nunmbers

followed by the sanme small letter are not significantly different

according to a Duncan's Miultiple Range Test (P#0.05).
** Di sease incidence data were arcsin-transformed prior to analysis of

vari ance and the detransformed neans are presented here.
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Table 2. Incidence and severity of powdery m|dew and rust on Chateau bl uegrass
treated with nine fungicides in field plots at Taber, Alberta, in 1994.*

Tr eat nent Rat e Dis. incid. (99** Dis. severity (0-3)
product/ha W ------------oman oo
M | dew Rust M | dew Rust

1 LI ME SULPHUR 9.4 L 49.5 a 1.3 0.58 a 0.01
2 SULCHEM 4.0 kg 48.3 a 1.0 0.53 a 0.01
3 EASOUT 2.5 kg 58.5 a 1.8 0.75 a 0. 02
4. TILT 0.5 L 1.0 b 0.5 0.01 b 0.01
5. DI THANE 2. 25 kg 67.8 a 2.5 0.98 a 0. 03
6. NOVA 0. 25 kg 1.5 b 0.3 0.02 b 0. 00
7 LIME S. + 9.4 L

TILT 0.5 L 0.8 Db 0.0 0.01 b 0. 00
8 LIME S. + 9.4 L

NOVA 0. 25 kg 2.5 Db 0.5 0.03 b 0.01
9 LIME S. + 9.4 L

EASOUT 2.5 kg 65.5 a 4.0 0.90 a 0. 04
10. Untreated check -- 67.3 a 1.8 0.90 a 0. 02
ANOVA P#0. 05 S ns S ns
Coefficient of Variation (% 33.1 108.5 64.4 148.1
* The figures in this table are neans of four replications. Nunbers foll owed

by the sane small letter are not significantly different according to a

Duncan's Multiple Range Test (P = 0.05).
** Di sease incidence data were arcsin-transformed prior to anal ysis of

vari ance and the detransformed neans are presented here.
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SECTION P
RESI DUE STUDI ES / ETUDES SUR LES RESI DUS

Section Editor / Réviseur de section : B.D. Ripley

#151 REPORT NUMBER / NUMERO DU RAPPORT
STUDY DATA BASE: 387-1431-8312

NAME AND AGENCY

H LL B D, HARKER K N, MAURICE D, LI NDWALL C W PATERSON B and OLSON B Agriculture
and Agri-Food Canada, Lethbridge Research Centre

Box 3000 Main, Lethbridge, Alberta T1J 4Bl

Tel: (403) 327-4561 Fax: (403) 382-3156

TI TLE: HERBI Cl DES DETECTED I N CENTRAL ALBERTA GROUNDWATER

MATERI ALS: 2, 4-D
DI CAMBA
BROMOXYNI L
MCPA
DI CLOFOP- METHYL
FENOXAPROP- ETHYL

METHODS: The study was conducted on a 1-ha field (four 50 x 50 m bl ocks) at the
Lacombe Research Centre. Herbicides had not been applied to the field for severa
years (field had been in a barley silage/sumerfallow rotation, i.e., a 'virgin
site'). The field was seeded to wheat in the spring of 1994. The soil is a sandy
loamwith 9% organic matter. Mean annual precipitation is 450 mmn the water table
is at 1.5 - 2.5 mdepth. On June 23, tank m xes of 2,4-D + dicanmba, bronoxynil +
MCPA, dicl of op-nmethyl + fenoxaprop-ethyl were applied at recommended rates to the
4 - 5 |eaf stage wheat. The next day, 2 of the 4 blocks were irrigated with 57 mm
of water to sinmulate a heavy rainfall. There was 13 mm and 36.5 mm of actua
rainfall during the 3 - 6 d and 8 - 13 d periods after spraying, respectively.
The groundwater (pH 6.9) was sanpled froma grid of 9 to 13 sites per block using
4.4 mstainless steel wells at each site. Sanples (0.6-0.8 L) were collected on
June 15, 27, 29; July 04, 06; and August 02 (i.e., 8 d before, and 4, 6, 11, 13,
39 d after spraying). Sanples were held in glass bottles at 4°C until analysis 3
- 7 d later by Enviro-Test Labs, Ednonton, Alberta, using a MSD-GC with sel ected
ion monitoring. The mininmumquantifiable limts were 0.05 - 0.1 ppb with 86 -
117% met hod recovery.

RESULTS: To date, herbicides have not been detected in the groundwater on the 2
bl ocks not receiving the 1 d heavy 'rainfall’'. The herbicides on these bl ocks
were gently set into the soil by the 13 mmof rainfall over 3-6 d after spraying.
This 'residue setting" would have enhanced adsorption by the soil organic matter
and clay, and allowed residue degradation to begin. Al detections (see Table)
are fromthe 2 bl ocks which received the 57 mmof sinulated rain 1 d after
her bi ci de application. This heavy 'rainfall' would have flushed the herbicides
down into the soil macropores. Five of the six herbicides were detected in the
groundwater, but not until 6 d after application. The herbici des appeared to nove
into the groundwater in one 'band', then dissipate (nmove away, becone diluted and
adsor bed) quickly. There were no detections past 11 d after herbicide
application. Except for one 2,4-D detection (4.8 ppb), all herbicide |levels were
bel ow t he Environnent Canada aquatic life (2.6-6.1 ppb) and drinking water
(5.0-100 ppb) guidelines.

CONCLUSI ONS: Her bi ci de contam nation of the groundwater can occur on a 'virgin'
site, with 'high' organic-matter soil, if the first noisture event after a
her bi ci de application is a heavy rainfall
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Dat e, Det ecti ons, Her bi ci des* in groundwater (irrigated bl ocks) (days
after N T e
sprayi ng) | evel s** di canba MCPA  2,4-D bronoxynil diclofop fenoxaprop --
June 15 (08) No. 0/ 26 0/ 26 0/ 26 0/ 26 0/ 26 0/ 26
ppb nd nd nd nd nd nd
June 27 (04) No. 0/ 26 0/ 26 0/ 26 0/ 26 0/ 26 0/ 26
ppb nd nd nd nd nd nd
June 29 (06) No. 9/ 26 17/ 26 17/ 26 4/ 26 6/ 26 0/ 26
ppb 0.1-0.3 0.1-0.9 0.1-4.8 0.1-0.2 0.1-0.6 nd
July 04 (11) No. 0/ 26 4/ 26 8/ 26 0/ 26 0/ 26 0/ 26
ppb nd 0.1-0.2 0.1-0.4 nd nd nd
June 06 (13) No. 0/ 26 0/ 26 0/ 26 0/ 26 0/ 26 0/ 26
ppb nd nd nd nd nd nd
Aug 02 (39) No. 0/ 26 0/ 26 0/ 26 0/ 26 0/ 26 0/ 26
ppb nd nd nd nd nd nd - -
* Di cl of op-net hyl and fenoxaprop-ethyl detected in the acid forms, diclofop
and fenoxaprop, respectively.
** Number of detections expressed as nunber of sites with herbicide

detected/total nunmber of sites sanpled; ppb = ug/L.

#152
| CAR: 84100737

CROP: Chinese broccoli, cv. Guy Lon
Thi ck nustard cabbage, cv. Pak- Choi
Chi nese cabbage, cv. Kasum

NAME AND AGENCY

RI TCEY G and HARRIS C R

Departnment of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120, ext. 3333 Fax: (519) 837-0442

RI PLEY B D, BURCHAT C S and DENOMVE M A

Pesticide and Trace Contani nants Laboratory

Ontario Mnistry of Agriculture, Food and Rural Affairs
Guel ph, Ontario N1H 8J7

Tel: (519) 767-6200 Fax: (519) 767-6240

TI TLE: |1 NSECTI Cl DE RESI DUE | N CHI NESE BROCCOLI, PAK-CHO AND CH NESE CABBAGE
MATERI ALS: BELMARK 300 EC (Fenval erat e)

METHODS: Chi nese broccoli, pak choi and chinese cabbage were transplanted at the
Hol  and Marsh on nuck soil. Each plot consisted of 3 rows x 6 mlong, replicated
four times. The treatnments were applied at the rate of 500 L of water per ha with
a tractor-nounted sprayer. BELMARK was applied four tines at weekly intervals at
the rate of 97.5 g a.i./ha. The crop was treated prior to harvest and sanpl ed at
various intervals when the crop was nmature. Sanples were anal yzed for residue
(met hods of anal yses avail abl e on request).

RESULTS: As presented in the table.
CONCLUSI ONS: Resi due of fenval erate decreased significantly from day of

application to day 14 in the three crops. The residue was not below 0.1 ng/ kg
("negligible") residue limt by day 14.
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Table 1. Residue of fenvalerate in chinese broccoli, pak choi and chi nese cabbage
when the insecticide was applied four tinmes at weekly intervals prior to
harvest . *

Days after 4th Chi nese Chi nese
application broccol i pak choi cabbage

0 3.53a*** 3.4a 2.1a
3 1. 40b 2.18b 1. 36b
5 0. 96bc 1.18c 0. 82c
7 0. 69cd 0.72d 0.77cd
10 0. 41de 0.71d 0. 71cd
14 0. 13e 0. 34e 0. 28d

* Treated July 23, 29, August 5 and 12, 1994.

** Mean of 4 replicates.

i Means foll owed by the sane letter are not significantly different
(P#0. 05; LSD test).

#153
| CAR: 84100737

CROP: Chi nese cabbage, cv. Kasum
Fuzzy squash, cv. Mao Gna

NAMVE AND AGENCY

RI TCEY G and HARRIS C R

Departnment of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120, ext. 3333 Fax: (519) 837-0442

RI PLEY B D, BURCHAT C S and LI SSEMORE L |

Pestici de and Trace Contani nants Laboratory

Ontario Mnistry of Agriculture, Food and Rural Affairs
Guel ph, Ontario N1H 8J7

Tel: (519) 767-6200 Fax: (519) 767-6240

TI TLE: FUNG CI DE RESI DUE | N CHI NESE CABBAGE
MATERI ALS: DI THANE DG 75% ( Mancozeb)

METHODS: Chi nese cabbage and fuzzy squash were transplanted at the Holland Marsh
on muck soil. The plot consisted of 3 rows (chinese cabbage) and 1 row (fuzzy
squash), 8 mlong, replicated four times. The treatnments were applied at the rate
of 500 L of water per ha with a tractor-nounted sprayer. DI THANE was applied
three tines at 2 week intervals at the rate of 2.4 kg a.i./ha. The crop was
treated prior to harvest and sanpled at various intervals when the crop was

mat ure. Sanples were anal yzed for residue (nmethods of analyses avail able on
request).

RESULTS: As presented in the table.

CONCLUSI ONS: The residue of mancozeb (zi neb equival ent EBDC) in chinese cabbage
decreased significantly by day 19 fromthe high residue deposit. By day 14, the
EBDC residue was <7 ng/kg maximumresidue linmt (MRL). On day 19, the residue of
mancozeb had not decreased below 0.1 ng/kg ("negligible") residue limt. The
resi due of mancozeb in fuzzy squash decreased by day 14 to below 0.1 ng/ kg
("negligible") residue limt.
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Table 1. Residue of mancozeb (zineb equival ent EBDC) in chinese cabbage and fuzzy
squash when the fungicide was applied three tines at 2 week intervals prior to
harvest . *

Resi due (ng/kg)** Resi due (ng/kg)
Days after chi nese cabbage Days after fuzzy squash
3rd 3rd
application zi neb eq EBDC application zi neb eq EBDC
0 25. 5a*** 1 0. 95a
2 18. 0b 3 0. 20b
9 7.7c 7 0. 28b
14 3. lcd 9 0. 65a
19 0. 5d 14 ND* * * *
- - 20 ND
* Treated July 29, August 12, 3rd application August 24 (chinese cabbage)
and August 30 (fuzzy squash), 1994.
** Mean of four replicates.

i Means foll owed by the sanme letter are not significantly different
(P#0. 05; LSD test).
**** ND = not detected.

#154
| CAR: 84100737
CROP: Thick nustard cabbage, cv. Pak-Cho

NAME AND AGENCY

RI TCEY G and HARRIS C R

Departnment of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120, ext. 3333 Fax: (519) 837-0442

RI PLEY B D, BURCHAT C S and DENOMVE M A

Pestici de and Trace Contanmi nants Laboratory

Ontario Mnistry of Agriculture, Food and Rural Affairs
Guel ph, Ontario N1H 8J7

Tel: (519) 767-6200 Fax: (519) 767-6240

TI TLE: | NSECTI Cl DE RESI DUE | N PAK- CHOI
MATERI ALS: LORSBAN 4 E (Chl or pyri f 0s)

METHODS: The tests were done at the Holland Marsh on nmuck soil. Pak-choi was
planted in 2 row plots x 6 mlong, replicated four tines. The drench was applied
August 4, 1992, at the rate of 210 nmL LORSBAN in 130 L water/1,000 mof row with
a Backpak sprayer. The crop was treated prior to harvest and sanpled at various
i nterval s when the harvest was mature. Sanples were analyzed for residue (method
of anal yses avail able on request).

RESULTS: As presented in the table.
CONCLUSI ONS: The residue of chlorpyrifos decreased significantly and was bel ow

0.1 ng/kg ("negligible") residue limt by the post-harvest interval (PH) of 15
d. The netabolite chlorpyrifos oxon was not detected.
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Table 1. Residue of chlorpyrifos in pak choi when the insecticide was applied as
a drench prior to harvest.

Resi due in pak choi (ng/kg)*

Days after drench chl or pyri fos chl or pyri f os oxon
2 1.22a** ND* * *
9 0.283b ND
15 0. 042c ND
21 0. 020c ND
* Mean of four replicates.

** Means foll owed by the sanme letter are not significantly different
(P#0. 05; LSD test).
*** ND = not detected.

#155
| CAR: 84100737
CROP: Carrot, cv. Six Pak

NAME AND AGENCY

RI TCEY G and HARRIS C R

Departnment of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120, ext. 3333 Fax: (519) 837-0442

RI PLEY B D, BURCHAT C S and DENOMVE M A

Pestici de and Trace Contanmi nants Laboratory

Ontario Mnistry of Agriculture, Food and Rural Affairs
Guel ph, Ontario N1H 8J7

Tel: (519) 767-6200 Fax: (519) 767-6240

TI TLE: | NSECTI Cl DE RESI DUE | N CARROTS

MATERI ALS: ORTHO DI BROM 864 g/ L ( Nal ed)
LORSBAN 4 EC (Chl orpyrifos)

METHODS: The tests were done at the Miuck Research Station on nuck soil. For each
site, carrots were planted with a Stan-Hay precision seeder in a bed of 2 triple
rows, 15 mlong, replicated four tinmes. The treatnments were applied at the rate
of 500 L of water per ha with a tractor-nounted sprayer. DI BROM and LORSBAN were
applied five tines at weekly intervals at the rate of 864 g and 400 g a.i./ha,
respectively. The crop was treated prior to harvest and sanpled at various
intervals during harvest maturity by pulling 14 carrots, per replicate, topping
and sending the roots for analysis. Sanples were analyzed for residue (nmethod of
anal ysi s avail able on request).

RESULTS: As presented in the table.

CONCLUSI ONS: No residue of naled and chlorpyrifos (1992 and 1993) were detected
in the roots of carrots following foliar application (detection limt

0. 005 mg/ kg). The residue of chlorpyrifos in 1994 was below 0.1 ng/ kg
("negligible") residue limt. The netabolites chlorpyrifos oxon and chl orpyrifos
pyridi nol were not detected.
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Table 1. Residue of naled and chlorpyrifos in carrots when the insecticide was
applied to foliage five tines prior to harvest.*

Days after Resi due in carrots (ng/kg)**
5th nal ed chl or pyrifos chl or pyri fos chl or pyri fos
application oxon pyridi no
1992 3 ND* * * - - -

7 ND - - -

15 - ND - -
1993 2 ND - - -

7 ND ND ND ND

15 - ND ND ND
1994 Site 1

3 ND - -

7 ND 0. 046 ND ND

15 - 0. 020 ND ND

Site 2

3 ND - - -

7 ND 0. 052 ND ND

15 - 0. 030 ND ND

* Treated August 10, 17, 31, Septenber 9 and 14, 1992; August 17, 24, 30,
Septenmber 7 and 15, 1993; August 12, 18, 30, Septenmber 7 and 12, 1994.

** Mean of 4 replicates.

*** ND = not detected.

#156
| CAR: 84100737
CROP: Caulifl ower, cv. Andes

NAME AND AGENCY

RI TCEY G and HARRIS C R

Departnment of Environnmental Biology, University of Guel ph
Guel ph, CGuel ph, Ontario N1G 2W

Tel: (519) 824-4120, ext. 3333 Fax: (519) 837-0442

RI PLEY B D, BURCHAT C S and LI SSEMORE L |

Pestici de and Trace Contam nants Laboratory

Ontario Mnistry of Agriculture, Food and Rural Affairs
Guel ph, Ontario N1H 8J7

Tel: (519) 767-6200 Fax: (519) 767-6240

TI TLE: FUNG Cl DE RESI DUE | N CAULI FLOWER
MATERI ALS: ROVRAL 50 WP (I prodi one)

METHODS: Caul i fl ower was transplanted in 4 row plots x 10 mlong, replicated four
tinmes. The treatnent was applied at the rate of 800 L of water per ha with a
tractor-nmounted sprayer. ROVRAL was applied on tied cauliflower three tinmes at
weekly intervals at the rate of 0.75 kg a.i./ha. The crop was treated prior to
harvest and sanpled at various intervals during harvest maturity. Sanples were
anal yzed for residue (nmethods of anal yses avail able on request).

RESULTS: As presented in the table.

CONCLUSI ONS: In 1992 and 1994, the residue of iprodione decreased bel ow 0.1 ng/kg
("negligible") residue limt by day 7 and 1, respectively. In 1993, residue of
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i prodi one did not decrease below 0.1 ng/kg by day 9. The netabolites 32490-RP and
30288- RP were not detected.

Table 1. Residue of iprodione in cauliflower when the fungicide were applied
three times at weekly intervals prior to harvest.*

Resi due (ng/kg)**

Days after 1992 1993 1994

T e L e

application i prodi one 32490 i prodi one 32490 i prodi one 32490 30228

-RP -RP -RP -RP

0 - - 0. 14b ND - - -
1 0. 14a*** ND* * * * 0. 4a ND 0. 058a ND ND
5 0. 14a ND 0.11b ND 0. 039a ND ND
7 0. 07a ND 0. 18b ND 0. 052a ND ND
9 0.07a ND 0. 20b ND 0. 035a ND ND

* Treated Septenber 2, 10 and 16, 1992; Septenber 15, 22 and 29, 1993;
Septenber 14, 20 and 28, 1994.

** Mean of four replicates.

*kx Means foll owed by the sanme letter are not significantly different
(P#0. 05; LSD test).
**** ND = not detected.

#157
| CAR: 61006457
CROP: Onions, cv. Northstar

NAME AND AGENCY

RI PLEY B D, BURCHAT C S and DENOMVE M A

Pesticide and Trace Contani nants Laboratory

Ontario Mnistry of Agriculture, Food and Rural Affairs
Guel ph, Ontario N1H 8J7

Tel: (519) 767-6200 Fax: (519) 767-6240

RI TCEY G and HARRIS C R

Departnent of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120, ext. 3333 Fax: (519) 837-0442

TI TLE: 1 NSECTI Cl DE RESI DUE I N SO L
MATERI ALS: LORSBAN 4E ( Chl or pyri f 0s)

METHODS: Oni ons were transplanted on muck soil at the Holland Marsh on May 17,
1993 and May 18, 1994. Each plot had 2 rows x 5 mlong with 40 cm between the
rows. The plants were treated 3 d prior to transplanting at the rate of 16 nL of
LORSBAN in 4.7 L of water per 10 trays. The second drench was applied on June 10,
1993 and June 14, 1994 at the rate of 210 nL of Lorsban in 130 L of water per
1,000 mof row with a Backpak sprayer. Soil was sanpled with a core sanpler 2 cm
in dianeter at 5 tinmes after the drench treatnent. For each sanple date, eight
sanples were taken in two depths, 0-3 cmand 3-6 m replicated four tines.
Sampl es were anal yzed for residue (nmethod of analysis on request).

RESULTS: As presented in the table.

CONCLUSI ONS: In 1993, there was a decrease in the residue of chlorpyrifos in the
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soil at 0-3 cmby day 49, at 3-6 cm an increase by day 34 and then a decrease by
day 49. In 1994, there was higher initial residue of chlorpyrifos in the soi

with a decrease in residue at 0-3 cm by day 35 and 49. There was a variation in
residue at 3-6 cmwi th a decrease by day 49.

Table 1. Residue of chlorpyrifos in soil when the insecticide was applied as a
drench treatnent.

1993 1994
Days after depth (cm Days after depth (cm
2nd drench 0-3 3-6 2nd drench 0-3 3-
0 92a** 43b 2 237a 133ab
7 89ab 37b 7 266a 122bc
14 68ab 32b 14 289a 170a
20 6lab 35b 23 208ab 175a
34 90ab 78a 35 120bc 136ab
49 57b 5c 49 96¢C 74c
* Mean of four replicates.

** Means foll owed by the sanme letter are not significantly different
(P#0. 05; LSD test).

#158
| CAR: 84100737
CROP: Onions, cv. Benchmark

NAME AND AGENCY

RI TCEY G and HARRIS C R

Departnment of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel: (519) 824-4120, ext. 3333 Fax: (519) 837-0442

RI PLEY B D, BURCHAT C S and LI SSEMORE L |

Pestici de and Trace Contami nants Laboratory

Ontario Mnistry of Agriculture, Food and Rural Affairs
Guel ph, Ontario N1H 8J7

Tel: (519) 767-6200 Fax: (519) 767-6240

TI TLE: FUNG CI DE RESI DUE | N ONI ONS
MATERI ALS: RIDOM L MZ 72W ( Met al axyl + Mancozeb)

METHODS: The tests were done at the Holland Marsh on nuck soil. For each site
onions were planted with a Stan-Hay precision seeder in a bed of 4 double rows,
10 mlong, replicated four times. The treatnments were applied at the rate of 500
L of water per ha with a tractor-nmunted sprayer. RIDOML MZ was applied three
tinmes at weekly intervals at the rate of 0.156 and 1.24 kg a.i./ha, respectively.
The crop was treated prior to harvest and sanpled at various intervals during
harvest maturity. Sanples were analyzed for residue (nethod of anal yses avail abl e
on request).

RESULTS: As presented in the table.

CONCLUSI ONS: The residue of metal axyl was below 0.1 ng/ kg ("negligible' resi due

)
l[imt by day 2 in 1993 and day 1 in 1994. The residue of mancozeb (zineb

Pest Managenent Research Report - insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



125

equi val ent EBDC) did not decrease below 0.1 ng/kg ("negligible") residue Iimt by
day 14, except for Site 1 in 1994 which did decrease below 0.1 ng/ kg by day 7.

Table 1. Residue of netal axyl and mancozeb (zi neb equival ent EBDC) in oni ons when
the fungicide were applied three tines at weekly intervals prior to harvest.*

Days after 3rd Site 1 Site 2
application -----mom oo oo oo
zi neb eq zi neb eq
nmet al axyl EBDC nmet al axyl EBDC
1993
2 0. 059ab*** 0.218a 0. 066 0. 33a
5 0. 083a 0. 175ab ND* * * * ND
7 0. 055ab 0. 165ab ND ND
9 0. 073ab 0. 098c ND ND
14 0.018b 0. 138bc ND 0. 12a
1994
1 ND 0. 625a ND 0.075a
5 ND 0. 225b ND 0. 150a
7 ND ND ND 0. 250a
9 ND 0. 089b ND ND
14 ND ND ND 0.213a
* Treat ed August 25, 30 and Septenber 8, 1993 and August 22, 30 and
Sept enber 7, 1994.
** Mean of four replicates.
i Means foll owed by the sanme letter are not significantly different (P
= #0.05; LSD test).
**** ND = not detected.
Pest Managenent Research Report - insects and Diseases / 1994

Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



PESTI Cl DE AND CHEM CAL DEFI NI TI ON /
PESTI CI DES ET DEFI NI TI ONS DES PRODUI TS CHI M QUES

PESTI CI DE

1, 2-di chl or opr opane
1, 3-di chl oropropene
2,4-D

2,4-D di net hyl am ne
2,4-D ester
ABAMECTI N

ABG- 6263

ABG 6271

ABG 6275

AC 303, 630

AC 301, 467
ACECAP
acephat e

ACR- 3675

ACR- 3815
acrinathrin
ADM RE

AFUGAN

AGRAL 90
AGRI - MYCI N
AGRI CULTURAL STEPTOMYCI N
AGRI DYNE

AGRI KELP

AGRI STREP
AGROSOL
AGROSOL POUR- ON
AGROSOL T
AGROX

AGROX B-3
AGROX D-L PLUS
AGROX DB
AGROX DL PLUS
AGROX FLOMABLE
al dicarb
ALDRI N

ALl ETTE

ALl GN

al l'i dochl or
ALPHA- CYPERMETHRI N
AVAZE

AMBUSH

amtraz

ANCHOR
ani | azi ne
ANVI L

APM

APOLLO

APRON

APRON- T
APRON- T 69
ARREST

ASC- 66518

ASC- 66792

ASC- 66824

ASC- 66825

ALTERNATI VE DESI GNATI ON( S)

1, 2- DI CHL ORCPROPANE
TELONE; TELONE 11-B
2,4-D ACID; 2,4-D ACIDE; 2,4-D ACl D,
2, 4- DI CHLOROPHENOXYACETI C ACI D
DESORMONE; DRI AM NE; FORMULA 40; UBI -2323
2, 4-D DI METHYLAM NE
2,4-D ESTER
avermectin bl
B. thuringiensis tenebrionis
B. thuringiensis tenebrionis
B. thuringiensis tenebrionis
confidenti al
t er buf os
acephat e
ACECAP; ORTHENE; ORTHO 12-420
pyrif enox
mancozeb + pyrifenox
RU- 38702; RUFAST
i m dacl oprid
pyrazophos
nonyl phenol et hyl ene oxi de
streptomycin
streptomycin
azadirachtin
seaweed
streptomycin
captan + thiabendazol e
thiram + thi abendazol e; AGROSOL T
thiram + thiabendazol e
maneb
B-3; captan + diazinon + |indane
captan + di azinon + |indane; AGROX DL PLUS
maneb
captan + di azinon + |indane
maneb
TEM K
HHDN
fosetyl -a
azadirachtin
RANDOX
cyper et hri n-al pha
i sof enphos
pernet hrin
M TAC
carbathiin + thiram UBI-2359-2
DYRENE
hexaconazol e
azi nphos- net hyl
cl of ent ezi ne
nmet al axyl
APRON-T 69
nmet al axyl + thiabendazol e; APRON-T
carbathiin + oxycarboxin + thiram
confidenti al
confidenti al
FOSTHI AZATE
experi ment al
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ASC- 66884

ASC- 66895

ASC- 66897

ASC- 67089

ASC- 67090

ASC- 67091

ASC- 67092

ASC- 67093

ASC- 67098

ASC- 670982

ASCE- RCT60
Ascophyl | um nodosum ext r act
ASI M CI N

Asimna tril oba extract
ASSI ST

ASSI ST O L

ASSI ST O L CONCENTRATE
ATPLUS 463

atrazine

ATROBAN

ATROBAN DELI CE POUR- ON
avernectin bl

AVI D

AVON- SKI N- SO- SOFT

Azadi rachta indi ca extract
azadi rachtin

AZADI RACHTI N SOLUTI ON 1
AZADI RACHTI N SOLUTI ON 2
azi nphos- net hyl

azoxyst oboi n

AZTEC

3

thuri ngi ensis israelensis

B-
B. thuringiensis Berliner
B
B. thuringiensis kurstaki

B. thuringiensis san diego
B. thuringiensis tenebrionis

BACI LLUS THURI NG ENSI S
BACI LLUS THURI NG ENSI S KURSTAKI

unknown
bi ocontrol bacteria
experi ment al
experi ment al
experi nment al
experi ment al
experi ment al
experi ment al
experi ment al
unknown
unknown
M CRO- M ST
Paw Paw bark extract
Paw Paw bark extract
adj uvant; ASSIST OL; ASSIST AL
CONCENTRATE
adj uvant
adj uvant
sur f act ant
AATREX; ATRAM X
pernmethrin
pernmet hrin
ABAMECTI N; AVI D
avernectin bl
AVON- SKI N- SO- SOFT (repell ant)
azadi rachtin
AGRI DYNE; ALI GN; Azadirachta indica
extract; AZADI RACHTI N SOLUTI ON 1
AZADI RACHTI N SOLUTI ON 2; MARGOSAN- O,
NEEM NEEM SOLUTI ON 1; NEEM SOLUTI ON 2
NEEM X; SAFERS NEEM | NSECTI CI DE; SNI O L
azadi rachtin
azadirachtin
APM GUTHI ON
| Cl A-5504
cyfluthrin + phostebupirim

captan + di azinon + |indane;

AGROX B-3; CHI PMAN B-3

BACI LLUS THURI NG ENSI S

VECTOBAC

BACI LLUS THURI NG ENSI S KURSTAKI ;
BACTOSPEI NE; CGA- 237218; CONDOR
CUTLASS; DI PEL; EG 2371; FORAY; FUTURA;
FUTURA XLV; JAVELI N, MyX-2284;

ORGANI C | NSECT KILLER LI QUID; THURI Cl DE
THURI CI DE- HPC

M ONE; M ONE MYD; M TRAK; MrX-9858

ABG 6263; ABG 6271; ABG 6275; DI TERA;
NOVODOR; SAN-418; TRI DENT; TRI DENT |

B. thuringiensis Berliner

B. thuringiensis kurstaki

BACTOSPEI NE B. thuringiensis kurstaki
BANI SECT chl orpyrifos
BANNER pr opi conazol e
BANVEL di canba
BAS- 152 di met hoat e
BAS- 152- 47 di met hoat e
BAS- 300 unknown
BAS- 490 a strobilurine anal ogue
BAS- 9078 confidenti al
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BAS- 9082
BAS- 9102

BASI C COPPER SULPHATE

BASI C H
BASF- 152
BASUDI N

BAY- HAG- 1608
BAY- MAT- 7484
BAY- NTN- 19701
BAY- NTN- 33893
BAYCOR
BAYGON
BAYLETON
BAYTAN
BAYTHRO D
BEL MARK
benal axyl
bendi ocarb
benfuracarb
BENLATE
benodani
BENOLI N R
benonyl

bent azon
BERET

BERET M_X
BHC

bi fenthrin

bi nder di spersi on V-406

Bl ODAC

Bl OLURE CONSEP MEMBRANE LURE

Bl RLANE

bi t ert anol
BL-1104
BOND
BORDEAUX M XTURE
BOTRAN
BOVAI D
BOVI TECT
BRAVO
BRAVO 500
BRAVO 90DG
BRAVO C/ M

BRI GADE

br odi facoum
BROM NAL M
br onoxyni
BUCTRIL M
BUTACI DE
butyl ate

cal ci um car bonat e
cal cium chl ori de
cal ci um hydr oxi de
calciumnitrate
cal cium sul fate
CALI RUS

CANPLUS

capt af ol

capt an

Pest Managenment
Rapport de recherche sur

fenpropathrin
benfuracarb

tribasic copper sul phate

unknown
di net hoat e
di azi non
t ebuconazol e
phost ebupi ri m

MONCEREN; PENCYCURON

i m dacl oprid
bi t ert anol

pr opoxur
tri adi mef on
tri adi menol
cyfluthrin
f enval er at e

GALBEN, TF-3651; TF-3772; TF-3773

TRUMPET
BAS-9102; ONCOL
benonyl
CAL| RUS

benonyl + lindane + thiram

BENLATE

BAS-501- 06; BASAGRAN; LADDOCK

CGA- 142705

CGA- 142705 + netal axyl

| i ndane

BRI GADE;, CAPTURE; TALSTAR

Bl NDERDI SPERSI ON
adj uvant
pher onone
chl or f envi nphos
BAYCOR

experimental bactericide

adj uvant

cal ci um hydroxi de + copper sul phate

di chl or an

f enval er at e
pernet hrin
chl or ot hal oni
chl or ot hal oni
chl or ot hal oni

chl orot hal onil + copper oxychloride +

maneb
bi fenthrin
VOLI D

bromoxynil + MCPA, BUCTRIL M

PARDNER
br onoxyni | + MCPA

pi peronyl butoxi de

SUTAN

lime
CALClI UM CHLORI DE

CALCI UM HYDROXI DE

CALCI UM NI TRATE
GYPSUM
benodani

CANPLUS 411; adj uvant

DI FOLATAN; SPRILLS; SULFONI M DE
MAESTRGO, ORTHOCI DE; ZENECA1
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CAPTURE
car baryl

bi fenthrin
SEVI MOL; SEVIN; SEVIN XLR;, SEVIN XLR PLUS

carbathiin CARBOXI N, UBI -2092; UBI-2092-1; UBI-2100;
UBI - 2100-2; UBI-2100-4; VITAFLO 250;

VI TAVAX; VI TAVAX SI NGLE SOLUTI ON,

VI TAVAX SOLUTI ON

BAS- 3460; BAVI STIN, BCM DELSENE;
DEROSAL; DPX-10; DPX-965; GRANANI T;
HOE-17411; LI GNASAN-P;, MBC;, MCAB

FURADAN; FURADAN CR-10; UBI-2501

carbendazi m

car bof ur an

CARBOXI N carbathiin

CARPQOVI RUSI NE granul osi s virus

CARZOL f or met anat e

CASCADE fl uf enoxuron; W.-115110

CATALYST citric acid + fertilizers + npol asses

CC-16238B di ni conazol e

CC- 16239 di ni conazol e

CC- 16239A di ni conazol e

CC- 16348 di ni conazol e

CC- 16359 di ni conazol e

CC- 16378 di ni conazol e

CC- 16394 di ni conazol e

CC- 16395 di ni conazol e

CC- 16461 di ni conazol e

CC- 16462 di ni conazol e

CC- 16464 di ni conazol e

CC- 16481 di ni conazol e

CC- 16488 di ni conazol e

CC- 16553 di ni conazol e

CC- 16555 di ni conazol e

CC- 16557 di ni conazol e

CC- 16558 di ni conazol e

CC- 16681 di ni conazol e

CC- 16683 di ni conazol e

CC- 16685 di ni conazol e

CC- 16687 di ni conazol e

CC- 16688 di ni conazol e

CC- 16696 di ni conazol e

CC- 16697 di ni conazol e

CC- 16698 di ni conazol e

CC- 16699 di ni conazol e

CC- 16700 di ni conazol e

CC- 16859 di ni conazol e

CC- 16860 di ni conazol e

CC- 16862 di ni conazol e

CC- 16864 di ni conazol e

CC- 16865 di ni conazol e

CC- 16866 di ni conazol e

CC- 16867 di ni conazol e

CC- 16882 di ni conazol e

CC- 16896 di ni conazol e

CERONE et hephon

CGA- 12223 i sazof os

CGA- 142705 BERET

CGA- 169374 di f enoconazol e; DRAGAN

CGA- 173506 fludi oxonil; MAXI M

CGA- 237218 B. thuringiensis kurstaki

CGA- 453 A-7924-B

CG-- 4280 flutolanil; NNF-136

CHARGE cyhal ot hri n-1 anmbda

chi nonet hi onat MORESTAN

CHI PMAN B- 3 B-3; captan + diazinon + |indane
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chitine

CHI TOSAN
chl or ani

chl or br omur on
chl or dane

chl or et hoxyf os
chl or f envi nphos
chl or mrequat
chl or oneb

chl or ophaci none
chl or ot hal oni

chl or pyrifos

chrom um yeast

Cl TONETT

citric acid

cl ay

CLEARW NG BORER LURE
cl oak

cl oet hocarb

cl of ent ezi ne

COAX

COCONUT M LK EXTRACT
codl enpne

CODLI NG MOTH GRANULOCSI S VI RUS

CODLI NG MOTH PHEROMONES
COVPANI ON

CONDOR

CONFI RM

copper

copper oxides

copper oxychl ori de

CHI TI NE
pol y-d- gl ucosani ne
SPERGON
CHLOROBROMURON; MALORAN
ASPON; BELT; CHLORDAN
DPX- 42989; FORTRESS
Bl RLANE
CYCOCEL
DEMOSAN; DPX-1823; PROTURF FI |
SCOTTS PROTURF; TERSAN;, TERSAN SP
ROzOL
BRAVO, BRAVO 500; BRAVO 90DG DACONI L;
DACONI L 2787
BANI SECT; DURSBAN; DURBAN TURF; LORSBAN
UBI - 2679
CHROM UM YEAST
Cl TONETT PLUS; adj uvant
CITRIC ACID
CLAY
pher onone
carbathiin + |indane + thiram
LANCE; UBI - 2559; UBI-2562
APOLLO
organi c insecticide
masbr ane
CODLI NG MOTH PHEROMONES
granul osi s virus
codl enone
octyl phenoxypol yet hoxyet hanol n-but ano
B. thuringiensis kurstaki
t ebuf enozi de
COPAC
PERECOT
NI AGARA FI XED COPPER

copper salts of rosin & fatty aci dsTENN- COP

COPPER SPRAY
copper sul phate
CORBEL

COUNTER

CPGV

cresol

CROVN

CRYOLI TE

CuB

CULTAR

cupric hydroxide
CUPRI C SULFATE TRI BASI C
CUTLASS

CYCOCEL

cyfluthrin

CYGON

CYGUARD

cyhal othrin

cyhal ot hri n-1 anmbda

CYMBUSH

cypernmet hrin
cyper et hri n-al pha
CYPREX
cyproconazol e
cyronmmzi ne

CYTHI ON
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tribasic copper sul phate

COPPER SULFATE; tribasic copper sul phate

f enpr opi nmor ph

t er buf os

granul osi s virus

M CRESOL; META- CRESOL
carbathiin + thiabendazole
KRYCCI DE; sodi um al um num fl uori de
tribasic copper sul phate

pacl obut razol

COPPER HYDROXI DE; KOCI DE

tribasic copper sul phate

B. thuringiensis kurstaki

chl or mequat

BAYTHRO D

di met hoat e

phorate + terbufos; CYGARD

GRENADE; PP-563

CHARGE; | Cl A-0321; KARATE

LAMBDA- CYHALOTHRI N; PP- 321

cypernmet hrin

CYMBUSH; DEMON; RI PCORD

ALPHA- CYPERMVETHRI N; FASTAC

dodi ne
SAN- 619; UBI - 2565; UBI-2575
TRI GARD
mal at hi on
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D-D
DACOBRE
DACONI L
DACONI L 2787
DANI TOL
DASANI T
DB GREEN
DCT

DDT
DECI S
deet

del t a-endotoxin of B.t.

del t a-endotoxin of B.t.
kur st aki -tenebrionis

del t a-endotoxin of B.t.

del tanethrin

DEMON

DERI TOX

DEVRI NOL

DEXON

DI - SYSTON

di at omaceous earth

di azi non

DI BROM

di canba

di canba- di net hyl am ne
di chl one

di chl or an

di chl or prop

di chl orvos

di cl of op- net hyl

di cof ol
dieldrin

di enochl or

di f enoconazol e
di fl ubenzur on
DI KAR

di net hoat e

DIM LI N
di ni conazol e

DI NI TRO

di nocap

di noseb

DI PEL

di phaci none
di quat

di sul f ot on
DI TERA
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1, 2-di chl oropropane + 1, 3-dichl oropropene
chl or ot hal oni

chl or ot hal oni

chl or ot hal oni

fenpropathrin

f ensul f ot hi on

| i ndane

+ maneb

captan + di azi non + thiophanate-nethyl

ZEI DANE

del tanethrin
NERO | NSECT REPELLENT SOLUTI ON
SKI NTASTI K; ULTRATHON

kur st aki

FO L
san di ego
DECI S

cypermet hrin

rot enone
napr opami

de

f enam nosul f
di sul foton

M CAP; MP BI O NSECTI Cl DE

M ONE PLUS; MyX-1806; SPUD-CAP

| NSECTAVAY;

| NSECT STOP; | NSECTAGON,
SHEL L SHOCK
BASUDI N; UBI - 2291
nal ed
BANVEL
DI CAMBA- DI METHYLAM NE
PHYGON
BOTRAN
di chl or prop
VAPO

CHOE-190Q DI CHLOFOP METH, DI CLOFOP
HOE- GRASS; HOELON; |

KELTHANE
HECD

PENTAC AQUAFLOW
CGA-169374; DI VI DEND; DRAGON

DIMLIN

di nocap + mancozeb

BAS- 152,

BAS- 152- 47,

LLOXAN

BASF- 152; CYGON;

HOPPER- STOPPER; LAGON; SYSTEM
di fl ubenzur on
CC- 16238B; CC-16239;

CC- 16348;
CC- 16395;
CC- 16481;
CC- 16557;
CC- 16685;
CC- 16697;
CC- 16859;
CC- 16865;
CC- 16896;
di noseb

CC-16359;
CC- 16461,
CC- 16488,;
CC- 16558;
CC- 16687,
CC- 16698,;
CC- 16860,
CC- 16866,
SPOTLESS;

KARATHANE

DI NI TRO
B

RAM K BRUN

REGLONE

DI - SYSTON

B

Research Report -
la lutte dirigée -

I nsectes et

CC- 16239A,
CC-16378; CC-16394;
CC-16462; CC-16464;
CC- 16553; CC-16555;
CC-16681; CC-16683;
CC-16688; CC-16696;
CC-16699; CC-16700;
CC-16862; CC-16864;
CC- 16867, CC-16882;
XE-779

t huri ngi ensi s kur st aki

t huri ngi ensis tenebrionis
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DI THANE 480F
DI THANE DF
DI THANE DG
DI THANE F- 45
DI THANE M 22
DI THANE M 45
di uron

di f enoconazol e
DI VI DEND
dodi ne
DOGWOOD BORER LURE
DOWCO- 429
DOWCO- 473
DPX- 43898
DPX- H6573
DRAGAN

DUAL

DURSBAN
DURSBAN TURF
DYFONATE
DYFONATE 1| |
DYFONATE ST
DYLOX
DYRENE

DYVEL

EASOUT

ECTI BAN

EG 2371

EL- 228

ELI TE
EMBARK
enul si fiable spray oi
endosul fan
ENHANCE

ENTI CE
ESTAPROP
EPI C

EPTC

EQUAL
esfenval erat e
estraprop
ethal fluralin
et hephon

et hi on
ETHOPROP

et hopr ophos
ETHYLTRI ANOL
etridi azol e
EVI SECT

EXP- 2022C
EXP-2164B
EXP- 6003A
EXP- 6043A
EXP- 10295A
EXP- 10370A
EXP- 60145A
EXP- 60655A
EXP- 80240A
EXP- 80287A
EXP- 80290A
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mancozeb
mancozeb
mancozeb
mancozeb
maneb
mancozeb; DI THANE M45
DMU; KARNMEX
CGA- 169374
di f enoconazol e; CGA- 169374
CYPREX; EQUAL
pher onone
DOWCO- 429X; unknown
unknown; XRD-473
SD- 208304
flusilazol e
CGA- 169374
net ol achl or
chl or pyrifos
chl orpyrifos
f onof os
f onof os
f onof os
trichlorfon
ani | azi ne
her bi ci de

t hi ophanat e- met hyl
pernethrin
B. thuringiensis kurstaki
nuari no
t ebuconazol e
mef | ui di de
SUNSPRAY
THI ODAN
sur fact ant
organi c insecticide
diclorprop + 2,4-D ester
furmecycl ox
EPTAM
dodi ne
HAL MARK
2,4-D ester + dichlorprop
EDGE; EL-161; SONALAN
CERONE
DI ETHI ON; NI ALATE
et hopr ophos
ETHOPROP
t ebuconazol e
TRUBAN
t hi ocycl am hydr ogenoxal at e
copper oxychloride + fosetyl-a
i prodi one
unknown
organi c insecticide; FIPRON L
unknown
i prodi one
confidenti al
confidenti al
organi ¢ fungicide
organi ¢ fungicide
organi ¢ fungicide
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EXP- 80318A
EXP- 80362A
EXP- 80363A
EXP- 80364A
EXP- 80365A
EXP- 80366A
EXP- 80367A
EXP- 80430B
EXP- 80511A

F020

FASTAC

f enam nosul f
f enam phos

f enapani

f enbut ati n oxi de
fenitrothion
fenpropathrin
f enpr opi nmor ph
f ensul f ot hi on
f ent hi on

f enval er at e

f er bam
fertilizers
FI PRONI L

FLO PRO- | M2
fl uazi nam

fl udi oxoni
ucyt hrinate
f enoxur on
sil azol e
tol ani |

fl
fl
fl
fl
flutri af ol

u
u
u
u

FO L

FOLI COTE
FOLI CUR
FOLPAN

f ol pet

f onof os
FORAY

FORCE

FORE

f or met anat e
fosetyl -a
FOSTHI AZATE
FRANI XQUERRA
FRI GATE
FUNGAFLOR
FUNGI NEX
FURADAN
FURADAN CR- 10
furathiocarb
furmecycl ox
FUTURA
FUTURA XLV

G 696
GALBEN
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triticonazole
organi ¢ fungicide
organi ¢ fungicide
organi ¢ fungicide
organi ¢ fungicide
organi ¢ fungicide
organi ¢ fungicide
unknown
unknown

Paw Paw bark extract
cyper et hri n-al pha
DEXON; LESAN
NEMACUR
S| STHANE
TORQUE; VENDEX
SUM THI ON
BAS- 9082; DANI TOL; S-3206
CORBEL; M STRAL
DASANI T
PVC EAR TAG
BELMARK; BOVAI D
FERVATE
SUSTANE
EXP- 6043A
i mazal il
B-1216; |KF-1216
CGA- 173506; MAXI M
GUARDI AN
CASCADE; W.-115110
DPX- H6573; NUSTAR
CGF- 4280; MONCUT; NNF-136

| Cl A-0450; M NTECH, TF-3673; TF-3675;

TF-3753; TF-3765; TF-3775
del t a- endot oxi n of
B.t. kurstaki-tenebrionis
t ebuconazol e
t ebuconazol e
f ol pet
PHALTAN; FOLPAN

DYFONATE; DYFONATE 11; DYFONATE ST

B. thuringiensis kurstaki
tefluthrin
mancozeb
CARZOL
ALl ETTE
ASC- 66824
sodi um di octyl sul fosuccinate
m neral oi
i mzal il
triforine
car bof ur an
car bof ur an
PROVET
EPI C
B. thuringiensis kurstaki
B. thuringiensis kurstaki

UBI - 2563
benal axyl
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GALLEX

GAMVA- BHC
GAOZHI MO

GAUCHO

gl yphosat e
granul osi s virus

GREATER PEACH TREE BORER LURE

GSX- 8743
GUARDI AN

GUARDSMAN SURFACE TENSI ON REDUCER

GUTHI ON
GX SOAP
GXS- 8743
GYPSUM

HAL MARK
hexaconazol e

hexyt hi azox

HHDN

HOE- 000522

HOE- 00522

HOLLYSUL M CRO- SULPHUR
HOPPER- STOPPER

HWG- 1608

hymexazol

| A- 0321

| A- 0450

| A- 0523

| A- 0993

| A- 5504
zal il

zet hapyr
i dacl oprid
DAN

Cl TE

| NSECOLO

| NSECT STOP
| NSECTAGON
| NSECTAVAY
| NSEGAR

i odi ne

i oxyni |

i prodi one

Q0000

333

<

=Z

i sazof os

| SK- 66824

| SK- 66895

| SOBUTYLI DENE DI UREA
i sof enphos

| SOVATE C

ivernmectin

| VOVEC

| VORY LI QUID

JAVELI N

Pest Managenment

Rapport de recherche sur

2,4-xyl enol + creso

I i ndane

masbr ane

i m dacl oprid

ROUNDUP

CARPOVI RUSI NE;

CODLI NG MOTH GRANULOSI S VI RUS; CPGV;
uCB- 87
pher onone

GXS- 8743

flucythrinate
surfact ant

azi nphos- net hyl
soap

GSX- 8743

cal cium sul fate

esfenval erat e

ANVIL; |ClA-0523; JF-9480; TF-3770;
TF-9480; WF-2228

SAVEY

ALDRI N

t ef | ubenzuron

t ef | ubenzuron

sul phur

di net hoat e

t ebuconazol e

TACHI GAREN; UBI -2631

cyhal ot hri n-1 anmbda
flutri af ol
hexaconazol e
tefluthrin
azoxystroboin
FLO- PRO | MZ; FUNGAFLOR; NU-ZONE; UBI -2420
AC 263, 499; AC-263499; PURSU T
BAY- NTN- 33893; GAUCHO, NTN-33893; UBI-2627
phosnet
pi peronyl butoxi de
silicon dioxide
di at omaceous earth
di at omaceous earth
di at omaceous earth
RO 13-5223
| ODI NE
ACTRI L; CERTOL; CERTROL; TORTRIL; TOTRIL
EXP- 10370A; EXP-2164B; ROVRAL; ROVRAL FLO
ROVRAL GREEN
CGA- 12223; TRI UWPH
unknown
unknown
fertilizer
AMAZE
pher onone
| VOVEC
ivernmectin
soap

B. thuringiensis kurstaki
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JAVEX
JF-9480

KARATE

KARATHANE

KELTHANE

KILLEX TURF HERBI Cl DE

KI' LMOR

KOCI DE 101

KORN O L CONCENTRATE
KORNTROL O L
KRYOCI DE

KUMJLUS

LAGON

LAVMBDA- CYHALOTHRI N
LANCE
LANNATE
LATRON
LATRON B- 1956
| ept ophos
LESAN

i me sul phur

I i ndane

i nuron

LI 700

Ll QUI DUSTER
LORSBAN

M CAP

M ONE

M ONE MYD

M ONE PLUS

M TRAK

MAESTRO

MAI NTAI N
mal at hi on

mal ei ¢ hydrazi de
mancozeb

maneb

MANZATE

MANZATE 75

MANZATE 200

MANZATE DF
MARGOSAN- O

masbr ane

MAT- 7484

MAXI M

MCPA

mecoprop di net hl am ne
mef | ui di de

MERCURI C BI CHLORI DE

Pest Managenment
Rapport de recherche sur

sodi um hypochlorite
hexaconazol e

cyhal ot hri n-1 anmbda

di nocap

di cof ol

2,4-D di et hyl am ne +

di canba- di net hyl am ne

+ mecoprop di et hyl am ne; KILMOR
KI LLEX TURF HERBI ClI DE

copper + cupric hydroxide

korn oi

m neral oi

CRYOLI TE; sodi um al um num fl uori de
sul phur; KUMULUS S

di met hoat e

cyhal ot hri n-1 anmbda

cl oet hocarb

met honyl

adj uvant; LATRON B- 1956

adj uvant; LATRON

ABAR; PHOSVEL

f enam nosul f
SULPHI DE SULPHUR

BHC, GAMVA- BHC; UBI - 2599

AFALON; AFOLAN; LOROX
buf f er

pernethrin

chl or pyrifos

del t a- endotoxi n of B.t. kurstak
B. thuringiensis san diego
B. thuringiensis san diego
del ta- endotoxi n of B.t. san diego
B. thuringiensis san diego
capt an
mal ei ¢ hydrazi de
CYTHI ON
MAI NTAI'N; ROYAL MH
DI THANE 480F; DI THANE DF; DI THANE DG
DI THANE F-45; DI THANE M 45; DI THANE M45;
MANZATE 200; MANZATE DF; PENNCOZEB
TF- 3710
AGROX; AGROX DB; AGROX FLOWABLE;
DI THANE M 22; MANZATE; POOL NM TF-3767;
TF-3767B
maneb
mancozeb
mancozeb
mancozeb
azadi rachtin
COCONUT M LK EXTRACT; GAOZHI MO
phost ebupi ri m
f 1 udi oxoni
AGRI TOX; AGROXONE; CORNOX M MCP
MECOPROP DI METHLAM NE
EMBARK
mercuric chloride
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mercuric chloride
MERGAMVA FL
MERGAMVA NM
MERSI L

MERTECT

MESURCL
nmet al axyl
METASYSTOX- R

met ham dophos
nmet hi dat hi on

met hi ocarb

met honyl

met hoxychl or

nmet hyl cel | ul ose

met hyl isothi ocyanate
metiram

net ol achl or
metribuzin

M CRO- M ST

M CRO- NI ASUL

M CROSCOPI C SULPHUR
M CROTHI OL SPECI AL
m neral oi

M NERAL SEAL O L
M NTECH

M STRAL

M TAC

MO-BAI T

MON- 24004

MON- 24015

MON- 24039

MONCEREN

MONCUT

MONI TOR
nonol i nur on
MORESTAN

MVP BI O NSECTI Cl DE
mycl obut ani

MyX- 1806
MYX- 2284
MyX- 9858

nabam

nal ed

napr opam de
NEEM

NEEM FORMULATED
NEEM SOLUTI ON 1
NEEM SOLUTI ON 2
NEEM X

NEMACUR

NERO | NSECT REPELLENT SOLUTI Qieet

NI AGARA FI XED COPPER
NI TROFEN

nitrapyrin

NNF- 136

nonyl phenol et hyl ene oxi de

Pest Managenment
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MERCURI C Bl CHLORI DE
TF- 3769
| i ndane + maneb
mercuric chloride + nmercurous chloride
t hi abendazol e
nmet hi ocarb
APRON, RIDOM L; SUBDUE; UBI-2379
oxydemnet on- et hyl
MONI TOR
SUPRACI DE
MVESURCL
LANNATE
MARLATE; METHOXY- DDT
CANOCOTE COMMERCI AL COAT,;
CANOCOTE M CROPELLET;
HI LLESHOG COWMMERCI AL COAT,
HI LLESHOG M CROPELLET, METHOCEL A 15LV
METHYL | SOTHI OCYANATE
POLYRAM
DUAL
LEXONE; SENCOR; SENCOR 500; SENCOR 75DF
Ascophyl | um nodosum ext r act
sul phur
sul phur
sul phur
FRI GATE; KORNTRCOL O L; M NERAL SEAL AL
m neral oi
flutriafol
f enpr opi nmor ph
amtraz
nol asses
unknown fungici de
unknown fungici de
unknown fungici de
BAY- NTN-19701; pencycuron
flutolanil; NNF-136
met ham dophos
AFESI N; ARESI N
chi nomet hi onat
del t a- endotoxi n of B.t. kurstak
NOVA; RALLY; RH-3866; UBI -2454;
UBI - 2454-1; UBI -2454-2; UBI -2561
del t a- endotoxi n of B.t. san diego
B. thuringiensis kurstaki
B. thuringiensis san diego

DI THANE D- 14; PARZATE LIQUID
DI BROM

DEVRI NOL

azadi rachtin

azadi rachtin + pyrethrum
azadi rachtin

azadi rachtin

azadi rachtin

f enam phos

copper oxychl oride
her bi ci de
DOWCO- 163; N- SERVE
CGF-4280; flutol anil; MONCUT

AGRAL 90
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NOVA mycl obut ani |

NOVODOR B. thuringiensis tenebrionis
NTN- 33893 i m dacl oprid

NU- FI LM surfact ant

NU- ZONE i mzal il

nuari nol EL- 228

NUSTAR flusilazole

oct yl phenoxypol yet hoxyet hanol

n- but anol COVPANI ON
of urace RE- 20615; VAM N
OKANAGAN DORMANT O L okanagan oi |
okanagan oi | OKANAGAN DORMANT O L
OM TE propargite
ONCOL benfuracarb
ORBI T pr opi conazol e
ORGANI C | NSECT KI LLER LI QUI D B. thuringiensis kurstaki
ORTHENE acephate
ORTHO- 12- 420 acephat e
oxadi xyl GUS- 371; GUS-4551; OXYDICIL; SAN-371;
SANOFAN
oxanyl VYDATE
oxycar boxin HRC, PLANTVAX; UB-12125; UB-12216
oxydemnet on- et hyl METASYSTOX- R
pacl obut razol CULTAR; PP-333
par af or mal dehyde PARAFORM F POWDERED FUM GANT
par aguat GRAMOXONE; WEEDOL
par at hi on AQUA; FOLI DOL; NI RAN; PENCAP E
PARDNER br onoxyni |
Paw Paw bar k extract ASIMCIN, Asimna triloba BARK
EXTRACT; FO020
PBO pi peronyl butoxi de
PCNB qui nt ozene
penconazol e TOPAS
pencycuron BAY- NTN-19701; MONCEREN
PENNCOZEB mancozeb
PENTAC AQUAFLOW di enochl or
PENTACHL ORONI TROBENZENE gui nt ozene
PERECOT copper oxides
permet hrin AMBUSH; ATROBAN, ATROBAN DELI CE POUR- ON,
BOVI TECT; ECTI BAN; LI QUI DUSTER; POUNCE;
SANBAR
PETRO- CANADA SUPERI OR 70 SPRAY O L petrol eum oil
petrol eum oi | PETRO- CANADA SUPERI OR 70 SPRAY A L;

SAF- T- SI DE; SAFERS ULTRAFI NE SPRAY O L,
SMOTHER- O L; SUNSPRAY O L; SUPERIOR O L;
SUPERIOR O'L 70; SUPERI OR O L CONCENTRATE;
VOLCK DORMANT O L; VOLCK A L;

VOLCK SUPREME O L

phagost i mul ant PHEAST

PHALTAN f ol pet

PHEAST phagost i mul ant

PHEROCON 1CP pher onone

PHEROCON AM pher onone

phor at e THI MET

phosal one ZOLONE

phosnet | M DAN

phosphoric acid PHOSPHORI C ACI D

phost ebupi ri m BAY- MAT- 7484; MAT-7484
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Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



PHYGON
PHYTOSOL
pi cl oram

pi peronyl butoxi de
pirimcarb
Pl RI MOR

potassium salts of fatty acids

potassium silicate
pol y-d- gl ucosani ne
POLYON

POLYRAM

POOL NM

pot assi um ol eate
POUNCE

PP- 321

PP- 333

PREM ERE

PREM ERE PLUS

PRO GRO

PRO GRO SYSTEM C SEED PROTECTANT

prochl oraz
PROVET
PRO-M X BX
propargite
propazi ne
pr opi conazol e
pr opoxur
PVC EAR TAG
pyrazophos
pyrethrins
pyr et hum
pyrif enox

qui nt ozene

RALLY
RAM K BRUN
RAPCOL TZ
RAXI L

RE- 20615
REGLONE
RENEX

RH- 0611
RH- 3866
RH- 5598
RH- 5849

RH- 5992
RH- 7281
RH- 7592
RH- 7988
RHC- 378
RHC- 387
RI DOM L
RI DOM L MZ
RI PCORD
RI ZOLEX
RO 13-5223

Pest Managenment
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di chl one
trichl oronat
ACI DE Pl CLORAM ANMDON; Pl CLORAM ACI D
TORDON; TORDON 10K
BUTACI DE; | NClI TE; PBO
Pl Rl MOR
pirimcarb
POTASSI UM SALTS OF FATTY ACI DS
POTASSI UM SI LI CATE
CHI TOSAN
pol ymer coated urea
metiram
maneb
SAFERS | NSECTI Cl DAL SOAP; SAFERS SOAP
pernethrin
cyhal ot hri n-1 anmbda
pacl obutrazol
| i ndane + thiabendazole + thiram
| i ndane + thiabendazole + thiram
PRO GRO SYSTEM C SEED PROTECTANT
carbathiin + thiram PRO GRO
SPORTAK
furathiocarb
adj uvant
oM TE
PROPAZI NE
BANNER; ORBIT; TILT
BAYGON
f ent hi on
AFUGAN
PYRETHRI NS
PYRETHRUM
ACR- 3675

PCNB; PENTACHLORONI TROBENZENE
SCOTTS LAWN DI SEASE PREVENTER; TERRACHLOR

mycl obut ani
di phaci none
furat hiocarb + metal axyl + thiabendazol e
t ebuconazol e
of urace
di quat
adj uvant; RENEX 36
mycl obut anil + mancozeb
mycl obut ani
confidenti al
1, 2- DI BENZOYL- 1- TERT- BUTYLHYDRAZI NE
TERT- BUTYLBENZOHYDRAZ| DE
CONFI RM t ebuf enozi de
unknown
unknown
unknown
surf act ant
unknown
nmet al axyl
mancozeb + mnetal axyl
cypernmet hrin
t ol cl of os- net hyl
| NSEGAR
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RONI LAN
ROTACI DE

rot enone
ROUNDUP
ROVRAL
ROVRAL FLO
ROVRAL GREEN
ROVRAL ST
ROYAL WH
ROZOL

RP EXP-10068
RU- 38702

S- 3206

SAF- T- SI DE

SAFERS | NSECTI Cl DAL SOAP
SAFERS NEEM | NSECTI CI DE
SAFERS SOAP

SAFERS ULTRAFI NE SPRAY O L
SAN- 371

SAN- 418

SAN- 619

SAN- 658

SAN- 683

SANBAR

SAVEY

SCOTTS LAWN DI SEASE PREVENTER

SCOTTS PROTURF

SD- 208304

SEVI MOL

SEVI N

SEVI N XLR

SEVI N XLR PLUS
SHEL L SHOCK
silicon dioxide
silicone pol yether
si mazi ne

S| STHANE

skimm | k powder

SKI NTASTI K

SMOTHER- O L

SNI AL

soap

sodi um al um num fl uori de
sodi um bi car bonat e

sodi um di octyl sul fosuccinate

sodi um hypochlorite
sodi um selenite
SOLACOL

SPORTAK

SPOTLESS

SPUD- CAP
streptomycin

STREPTOMYCI N SULPHATE

vi ncl ozolin

rot enone

DERI TOX; ROTACI DE

gl yphosat e

i prodi one

i prodi one

i prodi one

i prodi one + |indane

mal ei ¢ hydrazi de

chl or ophaci none
unknown

acrinathrin

fenpropathrin
petrol eum oi |

pot assi um ol eate

azadirachtin
pot assi um ol eate
petrol eum oi |
oxadi xyl
B. thuringiensis tenebrionis
cyproconazol e
captan + cyproconazol e
cyproconazol e + mancozeb
pernmethrin
hexyt hi azox
qui nt ozene; SCOTTS FFI
chl oroneb
DPX- 43898
car baryl
car baryl
car baryl
car baryl
di at omaceous earth
| NSECOLO
SYLGARD; adj uvant
GESATOP; PRI MATOL S; PRI NCEP
PRI NCEP NI NE- T
f enapani
PONDERED SKI M M LK
deet
petrol eum oi |
azadirachtin

| VORY LI QUI D; SUNLI GHT DI SHWASHI NG LI QUI D
KRYOCI DE

SODI UM Bl CARBONATE

FRANI XQUERRA

JAVEX
SODI UM SELENI TE

val i danycin a

prochl oraz

di ni conazol e

del ta- endotoxi n of B.t. san diego

AGRI - MYCI N; AGRI CULTURAL STEPTOMYCI N;
AGRI STREP; STREPTOMYCI N SULPHATE
streptomycin

SUBDUE nmet al axyl

SULCHEM 92 sul phur

SULFUR SULCHEM 92; sul phur

SULPHI DE SULPHUR [ime sul phur

sul phur HOLLYSUL M CRO SULPHUR; KUMULUS
Pest Managenent Research Report - Insects and Di seases / 1994
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KUMJULUS S; M CRO- NI ASUL;
M CROTHI OL SPECI AL; SULCHEM 92;
SULFUR COATED UREA

SUM THI ON fenitrothion

SUNLI GHT DI SHWASHI NG LI QUI D soap

SUNSPRAY enul si fiable spray oi
SUNSPRAY O L petrol eum oi |

SUPER- CU tribasic copper sul phate
SUPERIOR O L petrol eum oi |

SUPERIOR O'L 70 petrol eum oi |

SUPERI OR O L CONCENTRATE petrol eum oi |

SUPRACI DE met hi dat hi on

SUSTANE fertilizers

SYLGARD adj uvant; silicone polyether
SYSTEM di met hoat e

TACHI GAREN hymexazol ; UBI -2631

TALSTAR bi fenthrin

t ebuconazol e BAY- HAG- 1608; ELI TE; ETHYLTRI ANOL;

FOLI COTE; FOLI CUR; HWG 1608; RAXIL;
UBI - 2584; UBI -2584-1; UBI-2611

t ebuf enozi de CONFI RM  RH- 5992
t ef | ubenzuron HOE- 000522; HOE- 00522
tefluthrin FORCE; |Cl A-0993; TF-3754; TF-3755
TELONE 1, 3-di chl oropropene
TELONE 11-B 1, 3-di chl oropropene
TEM K al di carb
TENN- COP copper salts of rosin and fatty acids
t er buf os AC-301467; COUNTER
TERRACHLOR qui nt ozene
TERSAN 1991 benonyl
TF- 3480 tri adi menol
TF- 3607 | i ndane + thiabendazole + thiram
TF- 3651 benal axyl
TF- 3656 imzalil + triadineno
TF- 3673 flutri af ol
TF- 3675 flutri af ol
TF-3710 mancozeb
TF-3720 flutriafol + |indane
TF- 3753 flutri af ol
TF- 3754 tefluthrin
TF- 3755 tefluthrin
TF- 3765 flutri af ol
TF- 3767 maneb
TF-3767B maneb
TF- 3769 | i ndane + maneb; NERGAMVA FL
TF-3770 hexaconazol e; TF-3770A
TF- 3772 benal axyl
TF- 3773 benal axyl
TF- 3775 flutri af ol
TF- 3785 unknown
TF- 3787 unknown
TF- 3790 hexaconazole + tefluthrin
TF-3791 tefluthrin + thiabendazole + thiram
TF- 3794 pacl obutrazo
TF-9480 hexaconazol e
t hi abendazol e MERTECT; UBI -2395-1; UBI-2531
THI MET phor at e
t hi ocycl am hydr ogenoxal at e EVI SECT
THI ODAN endosul fan
t hi odi carb @GUS- 80502; LARVI N
Pest Managenment Research Report - Insects and Di seases / 1994

Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



16

t hi onazi n

t hi ophanat e- met hyl
t hi ram
THURI Cl DE
THURI Cl DE- HPC
TILT

TILT Mz

t ol cl of os- net hyl
TOPSI N- M

TOPAS W

TORQUE

TRI - COP

tri adi mef on

tri adi menol

TRI BASI C COPPER
tribasic copper sul phate

trichlorfon
trichl oronat
TRI DENT
triflum zol e
trifluralin

triforine
TRI GARD
tri methacarb

NEMAFCS; ZI NOPHOS
EASQUT; TOPSI N-M
UBI - 2215; UBI - 2233
B. thuringiensis kurstaki
B. thuringiensis kurstaki
pr opi conazol e
mancozeb + propi conazol e
Rl ZOLEX
t hi ophanat e- met hyl
mancozeb + penconazol e
fenbutatin oxide
tribasic copper sul phate
BAYLETON
BAYTAN; TF-3480; UBI-2383; UBI-2383-1
UBI - 2541; UBI - 2556; UBI - 2568
tribasic copper sul phate
BASI C COPPER SULPHATE; COPPER SPRAY; CUB
CUPRI C SULPHATE TRI BASI C; SUPER- CU
TRI - COP; TRI BASI C COPPER
DYLOX
PHYTOSOL
B. thuringiensis tenebrionis; TRIDENT I
UBI - 2342
HERI TAGE; HOE- FLURAN; JF-8679; RI VAL,
TREFLAN; UBI -2309; UBI-2340
FUNGI NEX
cyromazi ne
BROOT; LANDRI N; SD-8530; SD-8736;
TF-3627; UC27-BF- 32

triticonazol e EXP- 80318A

TRI TON adj uvant

TRI TON B- 1956 adj uvant; TRITON B 1956

TRI TON XR adj uvant

TRI UMPH i sazof os

TROUNCE potassium salts of fatty acids +
pyrethrins

TRUBAN etridi azol e

TRUMPET bendi ocarb

UAN urea anmopniumnitrate

UBI - 2051 VI TAFLO 280

UBI - 2051-1 carbathiin + thiram

UBI - 2092 carbathiin

UBI - 2092- 1 carbathiin

UBI - 2100 carbathiin

UBI - 2100- 2 carbathiin

UBI - 2100- 4 carbathiin

UBI - 2106- 1 carbathiin + |indane

UBI - 2155 carbathiin + thiram

UBI - 2215 t hi ram

UBI - 2233 t hi ram

UBI - 2236 carbathiin + |lindane + thiram

UBI - 2291 di azi non

UBI - 2342 triflum zol e

UBI - 2359 carbathiin + thiram

UBI - 2359- 2 ANCHOR; carbathiin + thiram

UBI - 2369- 1 VI TAVAX RS; carbathiin + |indane + thiram

UBI - 2379 nmet al axyl

UBI - 2383 tri adi menol

UBI - 2383-1 tri adi menol

UBI - 2389 carbathiin + isofenphos
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UBI - 2390
UBI - 2390-1
UBI - 2390- 3
UBI - 2393
UBI - 2393-2
UBI - 2394

UBI - 2394- 2
UBI - 2395-1
UBI - 2401
UBI - 2402

UBI - 2402-1
UBI - 2413

UBI - 2413-1
UBI - 2417

UBI - 2417-1
UBI - 2420
UBI - 2424
UBI - 2424-1
UBI - 2450
UBI - 2454
UBI - 2454-1
UBI - 2454- 2
UBI - 2457
UBI - 2484
UBI - 2501
UBI - 2509
UBI - 2509-1
UBI - 2511

UBI - 2511-1
UBI - 2521
UBI - 2521-1
UBI - 2529
UBI - 2530
UBI - 2531
UBI - 2541
UBI - 2550
UBI - 2554

UBI - 2554-1
UBI - 2555

UBI - 2555-1
UBI - 2556
UBI - 2557
UBI - 2559
UBI - 2561
UBI - 2562
UBI - 2563
UBI - 2564
UBI - 2565
UBI - 2568
UBI - 2573
UBI - 2575
UBI - 2576
UBI - 2584
UBI - 2584-1
UBI - 2599

Pest
Rapport de recherche sur

Managenment

carbathiin + thiram UBI-2390-1
UBI - 2390
UBI - 2390

carbathiin + thiabendazol e; UBI-2393-2

UBI - 2393

carbathiin + imazalil + thiabendazol e;

UBI - 2394- 2

UBI - 2394

t hi abendazol e

carbathiin + inmazali

carbathiin + |indane + thi abendazol e;

UBI - 2402-1

UBI - 2402

carbathiin + isofenphos + thiram
UBI - 2413-1

UBI - 2413

carbathiin + |indane + netal axyl;
UBI - 2417-1

UBI - 2417

i mzal il

carbathiin + inmazalil; UBI-2424-1

UBI - 2424

nmet al axyl + thiabendazol e

mycl obut ani

mycl obut ani

mycl obut ani

nmet al axyl + thiabendazol e
t ebuconazol e

car bof ur an

UBI - 2509-1

met al axyl + thiram UBI-2509

carbathiin + cloethocarb + thiram
UBI - 2511-1

UBI - 2511

UBI - 2521-1

carbathiin + thiabendazol e; UBI-2521

carbathiin + cl oethocarb

carbathiin + isofenphos

t hi abendazol e

tri adi menol

G- 696 + |indane + thiram

carbathiin + cloethocarb + thiram
UBI - 2554-1

UBI - 2554

carbathiin + cloethocarb + thiram
UBI - 2555-1

UBI - 2555

tri adi menol

carbathiin + cloethocarb + thiram

cl oet hocarb

mycl obut ani

cl oet hocarb

G 696

carbathiin + G 696

cyproconazol e

tri adi menol

G 696 + thiram

cyproconazol e
| i ndane + thiabendazole + thiram

t ebuconazol e

t ebuconazol e

| i ndane
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UBI - 2599- 2
UBI - 2608- 1
UBI - 2611
UBI - 2617
UBI - 2627
UBI - 2631
UBI - 2679
UCB- 87
ULTRA-T
ULTRATHON
UNI TRAPS
UREA

urea anmopniumnitrate

val i danycin a

VAM N

VAPO

VECTOBAC

VENDEX

VI GORO

vincl ozolin

VI TAFLO 250

VI TAFLO 280

VI TAVAX

VI TAVAX 200

VI TAVAX DUAL SOLUTI ON
VI TAVAX RS

VI TAVAX SI NGLE SOLUTI ON
VI TAVAX SOLUTI ON
VOLCK DORMANT O L
VOLCK O L

VOLCK SUPREME O L
VOLI D

VORLEX

VYDATE

W.-115110
WF- 2228

XE-779
XRD- 473

ZENECA1
zinc
zZi neb

zZiram
ZOLONE

Pest Managenment
Rapport de recherche sur

carbathiin + |lindane + thiram
carbathiin + imdacloprid + thiram
t ebuconazol e

carbathiin + |indane + thiram
i m dacl oprid
hymexazol ; TACHI GAREN

chl or pyri fos
granul osi s virus

i odi ne + phosphoric acid
deet

pher onone

fertilizer
UAN

SOLACOL
of urace
di chl orvos
B. thuringiensis israelensis
fenbutatin oxide
i sobutylidene diurea + quintozene + urea
RONI LAN

carbathiin

carbathiin + thiram UBI-2051

carbathiin

carbathiin + thiram

carbathiin + |indane

carbathiin + lindane + thiram UBI-2369-1
carbathiin

carbathiin

petrol eum oi l

petrol eum oi l

petrol eum oi |

br odi facoum

1, 3-di chl oropropene + net hyl
i sot hi o-cyanate

oxanyl

CASCADE; fl uf enoxuron
hexaconazol e

di ni conazol e
DOWCO- 473

capt an
ZI NC SULPHATE
DI THANE Z-78; PARZATE; PARZATE C;

PARZATE- C
ZERLATE
phosal one
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CHEM CAL LI ST /

LI STE DES PRODUI TS CHI M QUES REPORT NUMBER / NUMERO DE RAPPORT
2,4-D. .. 80
AC 303,630. ... .. 23, 25,49, 54,61
AC 303,630 + CYMBUSH. . . ................. 25,54,61
AC 303,630 + CYPERMETHRIN. . ............. 23, 25,49, 54,61
AC 303,630 + RIPCORD. . .................. 23,49
ACEPHATE. . . .. .. 29,70,71
ADM RE. . . . .. 10, 20, 35, 37, 39, 40, 42, 46, 50, 53,
55, 60, 68, 70, 71

ADMRE + ALIGN. ......... ... ... ... ... . ... 50
ADM RE + DCT. ... ... ... . i 20
ADM RE + VITAFLO 280.................... 20
AGRI CULTURAL STREPTOMYCIN. . ............. 100, 101
AGROX B-3. ... 18, 19, 20, 21,72
AGROX B-3 + ANCHOR. .. ......... ... ... ..., 19,72

AGROX B-3 + CAPTAN + DI AZI NON +

THI OPHANATE- METHYL. . ... ... ... . o 19

AGROX B-3 + DCT. ...... .. i 18, 20, 21
AGROX B-3 + VITAFLO 280................. 19, 20,72
AGROX D-L PLUS......... ... ... .. ... 18, 19, 20, 21,72
AGROX D-L PLUS + ANCHOR. . ............... 19,72

AGROX D-L PLUS + CAPTAN + DI AZI NON +

THI OPHANATE- METHYL. . ... ... ... .. 19

AGROX D-L PLUS + DCT. ................... 18, 20, 21
AGROX D-L PLUS + VI TAFLO 280............ 19, 20,72
AGROX FLOWABLE. . . ........ ... . . 146

ALTETTE. . ... 120

ALIETTE + ROVRAL. .. ...... ... . . i 120

ALTGN. .. 50
ALLIDOCHLOR. . . . . o e 79, 81, 82
AMBUSH. . . ... 29

ANCHOR. . .. . . 19, 72, 106, 107, 136, 144
ANCHOR + B-3. ... .. . 19,72

ANCHOR + CAPTAN + THHRAM .. ............. 106, 107
ANCHOR + | MAZALIL + THHRAM . ............ 106, 107
ANCHOR + THI OPHANATE- METHYL + THI RAM . .. 106, 107
ANCHOR + THHRAM + TOPSIN-M . ............ 106, 107
APOLLO. . ... 14, 16

APRON. . . .. 106, 107

APRON + CAPTAN + | MAZALIL............... 106, 107

APRON + CAPTAN + | MAZALIL + THIRAM ... .. 106, 107

APRON + CAPTAN + | MAZALIL + THI RAM +

VI TAVAX. . 106, 107

APRON + CAPTAN + THIRAM ... ............. 106, 107

APRON + FLOOPRO IMZ + THHRAM ... ........ 106, 107

APRON + | MAZALIL + THHRAM . ............. 106, 107

APRON + MAXIM .. ... . 106, 107

APRON + MAXIM + VITAVAX. ... ... ... ... ..., 106, 107

APRON + THIRAM . . ........ ... . . . .. ... ... 106, 107

APRON + THIRAM + TOPSIN-M . ............. 106, 107
ASC-66824. . .. ... . 56, 69
ASC-66897. . .. ... 127,130, 131
ASC-67098Z. . . ... .. 112,128, 129, 132
ASCE-RCT60. . . ... 128, 129, 132
ASCE-RCT60 + BRAVO. .. ......... ... ... .... 128, 129, 132
ASCE- RCT60 + CHLOROTHALONIL. ............ 128, 129, 132
ATPLUS 463. .. ... . . . . . . 103

ATPLUS 463 + AZOXYSTROBAON. ............. 103

ATPLUS 463 + ICIA-5504.................. 103
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AZADI RACHTIN. . .. 6, 50
AZADI RACHTIN + | MDACLOPRID. . ........... 50
AZI NPHOS- METHYL. . ... ..o 4,10, 44, 46, 47,57, 61, 64, 65
AZ| NPHOS- METHYL + CYPERMETHRIN. ......... 64, 65
AZ| NPHOS- METHYL + SILI CONE POLYETHER. . .. 61
AZOXYSTROBOI N. . ... 103, 138, 142
AZOXYSTROBOI N + PETROLEUM O L. .......... 103
AZTEC. . . 30, 32,33
B- 3. 18, 19, 20, 21,72
B-3 + CAPTAN + DI AZI NON +
THI OPHANATE- METHYL. . . ... ... . oL 19
B-3 + DCT. ... 18, 20, 21
B-3 + VITAFLO 280........ ... .. 19, 20,72
B. THURINGI ENSI S KURSTAKI .. ............. 4,5,6,12
B. THURI NGl ENSI S KURSTAKI +
CYPERVETHRIN. ... ... 5,12
B. THURI NG ENSI S KURSTAKI + DI AZINON....6
B. THURINGIENSIS SAN DIEGO. . ............ 44,47, 61, 64, 65, 66, 67
B. THURI NGl ENSI S SAN DI EGO + SI LI CONE
POLYETHER. . ... ... 61
B. THURINGI ENSIS TENEBRIONIS. . .......... 38,44, 45,51, 61, 68
B. THURI NGl ENSI S TENEBRI ONI S + PLASTI C
TRENCH. . . ... . 38
B. THURI NGl ENSI S TENEBRI ONI S + SODI UM
ALUM NUM FLUORIDE. . . ....... .. i 45
BAS-300. . ... 9
BAS-300 + DI COFOL + PROPARGI TE. . ........ 9
BAS-300 + KELTHANE + OMTE. ... .......... 9
BAS-490. .. ... . 85, 87, 88, 89
BAS-490 + METIRAM . . ........ ... ... ...... 88
BAS-490 + POLYRAM . ... . ... .. i 88
BASUDI N. . ..o 4,6, 15
BASUDI N + FORAY. . . ..o 6
BAYGON. . . . 15
BAYLETON. . . ... 137, 138
BAYTAN. . . . 136, 143, 145
BENLATE. . . ... 105, 121, 123
BENLATE + MAESTRO. . . ... ... .. 123
BENOMYL. . ... 104, 105, 121, 123
BENOMYL + CAPTAN............. .. ... ... 123
BENTAZON. . . ... e 79, 81, 82
BIODAC. . .. 26
BIODAC + CLOAK. . ... 26
BORDEAUX M XTURE. . .. ... ... i 91
BOTRAN. . .. 105
BRAVO. . . .. 52, 58,59, 66, 67, 84, 90, 92, 93, 95,
105,112, 113,119, 121, 124, 125, 126,
127,128, 129, 130, 131, 132, 143, 145
BRAVO + MASBRANE. . . ... ... ... .. 127,130, 131
BRAVO + NOVA. . . . e 84, 90
BRAVO + RIPCORD. . . ... ... 52,58
BRAVO + TILT. ... ... i 143, 145
BRAVO + TRIGARD. . . ........ ... . .. 52, 58, 59, 66, 67
BRAVO C/M ... 124
BRAVO ULTREX. . . . oo 92,93,95,112
BRAVO ZN. . . ... 112,124, 127, 130, 131
CALCI UM CARBONATE. . .. ... .. i 91
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CALCI UM CARBONATE + COPPER. . ............
CALCI UM CARBONATE + COPPER SULPHATE. . ...
CALCI UM CARBONATE + KOCIDE 101..........
CALCIUM CHLORIDE. .. ....... ... i
CALCIUM HYDROXIDE. . . ........ ... .. ..
CALCI UM HYDROXI DE + COPPER SULPHATE. . ...
CALCIUM NI TRATE. . ... .. ...
CANPLUS + IPRODIONE. .. ..................
CANPLUS + VINCLOZOLIN. . ........ ... ......
CANPLUS 411...... ... . . . i
CANPLUS 411 + RONILAN. . .................
CANPLUS 411 + ROVRAL. .. .................
CAPTAN. . . .

CAPTAN + CARBATHI I N + | MAZALIL +

METALAXYL + THI RAM
CAPTAN DI AZI NON + LINDANE. ............
CAPTAN DI AZI NON + THI OPHANATE- METHYL. .
CAPTAN FLO-PRO | Mz + THI RAM
CAPTAN | MAZALIL + METALAXYL...........
CAPTAN | MAZALI L + METALAXYL + THI RAM .
CAPTAN | MAZALI L + THI RAM
CAPTAN METALAXYL + THI RAM
CAPTAN STREPTOMYCIN. . .................
CAPTAN + THI RAM

++++ A+

CARBATHI | N
CARBATHI | N
CARBATHI | N
CARBATHI | N
CARBATHI | N

FLUDI OXONI L + METALAXYL. ..
LI NDANE + THI RAM
MYCLOBUTANIL. . .............
THI ABENDAZOLE. . ... .........
TH RAM

CARBOFURAN. . . . ... e
CARBOFURAN +
CARBOFURAN +
CHLORBROMURON. . . . .o
CHLOROTHALONI L. . ... o

CHLOROTHALONI L
CHLOROTHALONI L

MANEB. . . ...
CHLOROTHALONI L + CYPERMETHRIN. . .........
CHLOROTHALONI L + CYROMAZINE. . ...........
CHLOROTHALONI L + MASBRANE. . .............
CHLOROTHALONI L + MYCLOBUTANIL...........
CHLOROTHALONI L + PROPI CONAZOLE. .. .......
CHLOROTHALONIL + ZINC...................
CHLORPYRIFOS. . ... .
CHLORPYRIFOS + DCT. . ........ .. oo
CHLORPYRI FOS + VI TAFLO 280..............
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18, 19, 20, 21,72, 87, 92, 98, 99, 100, 101
106, 107, 120, 123, 126, 128, 129, 132, 133

106, 107
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106, 107

106, 107

106, 107

106, 107

106, 107

100, 101

106, 107
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19, 20, 72, 102, 106, 107, 116, 135,
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COVPANION + MONITTOR. ... ... oo 24

COVWPANION + RH-5992. .................... 24, 36

CONFIRM . ... e 5,12, 23

COPPER. . . .. 91

COPPER + CUPRIC HYDROXIDE. .. ............ 91

COPPER + LIME. ... ... .. 91

COPPER OXYCHLORIDE. . ......... ... .. ...... 91, 95, 96, 112, 124, 125

COPPER SULPHATE. . ... ...... ... . ... 91, 124

COPPER SULPHATE + LIME.................. 91

COPPER SULPHATE + MANCOZEB.............. 124

COUNTER. . . .. . 26, 75

CROWN. . .. 120

CUPRIC HYDROXIDE. ... ...... ... ... . ... 91, 125

CUPRI C HYDROXI DE + MANCOZEB. ............ 125

CYFLUTHRIN. . ... . 30, 32, 33

CYFLUTHRIN + PHOSTEBUPIRIM .. ........... 30, 32, 33

CYGON. . . 15, 17

CYHALOTHRI N- LAMBDA. . ... ... 48, 61

CYMBUSH. . ... ... 25, 27, 35, 54,61

CYPERMETHRIN. . . ... .. . 5,12, 23, 25, 27, 29, 35, 44, 46, 49, 52,
54, 58, 61, 64, 65, 126

CYPERMETHRIN + RRDOML MZ............... 52, 58

CYROMAZI NE. . . ... e 30, 31, 34, 41, 43, 51,52, 58, 59, 61
64, 65, 66, 67

CYROVAZINE + RRDOM L MZ................. 52, 58, 59, 66, 67

DACOBRE. . . . ... 112,124, 125

DB GREEN. ........ ... ... .. . 136, 143, 144, 145

DCT. . 18, 19, 20, 21

DCT + DI-SYSTON. . ........ . i 20

DCT + DISULFOTON. .. ...... .. i 20

DCT + FORCE. . ... .. e 20

DCT + FURADAN. . .. ... ... i 20

DCT + IMDACLOPRID. . ........ ... ... ...... 20

DCT + LORSBAN. . .. ... . e 20

DCT + TEFLUTHRIN. . ....... ... ... ... .. .... 20

DCT + UBI-2679......... .. . i 20

DECIS. ... 10, 15, 29, 35, 36, 42, 43, 44, 46, 62, 63

DELTAMETHRIN. . . ... ... . . 10, 15, 29, 35, 36, 42, 43, 44, 46, 62, 63

DEMON. . ... 126

DI-SYSTON. . ... . 15, 20

DI ATOMACEQUS EARTH. . ... ... . . 34

DIAZINON. . ... 4,6, 13, 15, 18, 19, 20, 21, 35,72, 78

DI CAMBA. . .. 80

DICHLORAN. . . ... 105

DICLOFOP. .. . e 79, 81, 82

DI CLOFOP-METHYL. . .. ... 79, 81, 82

DICOFOL. . .. e 9

DICOFOL + PROPARG TE. . ...... ... .. . 9

DI FENOCONAZOLE. . . ... .. .. i 146

DI METHOATE. . .. ... 15, 17

DIPEL. ... ... . 4

DIPEL + RIPCORD. . ........ ... i 5,12

DISULFOTON. . .. .o 15, 20

DITHANE DG .. ...... . . e 86, 90, 112, 113, 125, 126, 128, 129, 132, 150

DI THANE DG + EXP-10370A................. 113

DITHANE DG + KOCIDE. . ................... 125

DITHANE DG + NOVA. . . ... ... .. . . . 86, 90

DITHANE DG + ROVRAL. .. ...... ... ... ...... 113

DITHANE M- 22, . ... . . 109, 110
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DITHANE M-45. . ... ... . 127,130, 131
DIURON. . ... 79, 81, 82
DIVIDEND. . . ... e 146, 148

DOWCO 429X, . .. 83

DOWNCO-429. . . .. 83

DPX-43898. . ... .. . . . 83

DURSBAN TURF. . .. ...... .. . i 15

DYFONATE. . . . .. 30, 32, 33, 75
EASOUT. . . .. 133, 150

EASOUT + LIME SULPHUR. .................. 150

ENHANCE. . .. ... ... 104

EPTC. . .. 79, 81, 82
EXP-10295A. . .. .. 98

EXP-10370A. . .. .. 99, 113
EXP-6043A. . . .. . 34

EXP-80430B. ... ... ... . 26

EXP-80534A. . .. .. 26

FENAPANI L. . ... .. 146

FENVALERATE. . . ... ... .. 77

FIPRONIL. ...... . 32, 34

FLO-PRO IMZ. ... e 106, 107
FLUAZINAM . . .. 84,90, 92,97, 112, 128, 129, 132
FLUAZI NAM + MYCLOBUTANIL. . .............. 84, 90

FLUAZI NAM + NOVA. . ... ... 84, 90

FLUAZINAM + NU-FILM ........ ... ... ...... 84, 90, 97
FLUDIOXONI L. . ... 106, 107

FLUDI OXONI L + METALAXYL. ................ 106, 107

FOLICUR. . ... e 137,138

FONOFGCS. . ... e 30, 32, 33, 75
FORAY. . . 4,6

FORCE. . . . . 20,32,33,34,72,74,75
FORCE + VITAFLO 280..................... 20,72
FOSETYL-AL. ... .. e 120

FOSETYL-AL + IPRODIONE. .. ............... 120

FOSTHI AZATE. . . . ... . e 56, 69

FUNGI NEX. .. ... 92, 93

FURADAN. . . . . e 20, 26

GAOZHI MO, . . . 127,130, 131, 133
GAUCHO. . . ... 31, 34
GLYPHOSATE. . .. .. 80

GUTHION. . .. 4,10, 44, 46, 47,57, 61, 64, 65
GUTHION + RIPCORD. . . ........ .. . 64, 65

GUTHION + SYLGARD. . . ........ ... ... .. 61

HEXACONAZOLE. . ... ... 136, 143, 144, 145, 146, 148
HEXACONAZOLE + PACLOBUTRAZOL............ 146

IClLA-0523. . .. . 148

IClLA-5504. . ... . . . . 103, 138, 142

| Cl A-5504 + SUPERIOR O L CONCENTRATE. ... 103

IMAZALT L. ..o 106, 107

| MAZALI L + METALAXYL + THHRAM ... ....... 106, 107
IMDACLOPRID. . ... .. 10, 20, 31, 34, 35, 37, 39, 40, 42, 46,
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50, 53, 55, 69, 68,70, 71

| M DACLOPRI D + VITAFLO 280.............. 20
IMDAN. . .. 27,48, 50, 51, 53
INSECT STOP. . ... .. e 34
FOXYNIL. ..o 79, 81, 82
[PRODIONE. . ... .. e 26,92, 93, 97, 98, 99, 108, 112, 113,
120,121, 123
PRODIONE + LINDANE. . ................... 26
| PRODI ONE + LINDANE + THHRAM . .. ........ 26
| PRODI ONE + MANCOZEB. .. ................. 113
[PRODIONE + THHRAM .. ................... 120
[PRODIONE + TRITON XR. .................. 108
IVORY LIQUID. ...... ... . i 15
KARATE. . . .. 48, 61
KELTHANE. . . . ... 9
KELTHANE + OMTE. .. ....... ... .. ... ... ... 9
KOCIDE 101. ... ... . . e 91, 125
KOCIDE 101 + LIME. ..... ... .. . i 91
KRYOCIDE. . . ... . e 41, 42, 45, 51, 57
KRYOCIDE + NOVODOR. . .. ... oo 45
KUMJLUS S. ... 94, 122
LANNATE. . .. .. 22
LIME SULPHUR. . ... ... ... . . 111, 150
LI ME SULPHUR + MYCLOBUTANI L. ............ 150
LIME SULPHUR + NOVA. . ....... ... ... ...... 150
LI ME SULPHUR + PROPI CONAZOLE............ 150
LI ME SULPHUR + THI OPHANATE- METHYL. . ... .. 150
LIME SULPHUR + TILT..................... 150
LIENDANE. . .. .. 18, 19, 20, 21, 26, 72,102, 103, 136, 143- 145
LINDANE + MANEB. . ... ........ ... ... ...... 136, 143, 144, 145
LI NDANE + THI ABENDAZOLE + THIRAM . ... ... 102, 103
LORSBAN. . .. . 20, 27, 30, 31, 32, 33, 34,75
MTRAK. . . 44,47,61, 64, 65, 66, 67
M TRAK + SYLGARD. . ........ ... .. ... ... 61
MAESTRO. . .. .. 87,92,99, 123,126
MALATHION. . ... . 15,76
MANCOZEB. . . ... .. 52, 58, 59, 66, 67, 86, 90, 112, 113, 114, 124,
125,126, 127,128, 129, 130, 131, 132, 150
MANCOZEB + MASBRANE. . . .................. 127,130, 131
MANCOZEB + METALAXYL.................... 52, 58, 59, 66, 67
MANCOZEB + MYCLOBUTANIL. ................ 86, 90
MANEB. . . ... 109, 110, 124, 136, 143, 144, 145, 146
MASBRANE. . . . .. . 127,130, 131, 133
MAXIM .. 106, 107
MERTECT. . .. . e 148
METALAXYL. . . 52, 58, 59, 66, 67, 106, 107
METALAXYL + THI OPHANATE- METHYL +
THIRAM . . . 106, 107
METALAXYL + THIRAM . ........ ... ... ...... 106, 107
METHAM DOPHGCS. . .. ... .. e 24,68

METHAM DOPHOS +
OCTYLPHENOXYPOLYETHOXYETHANOL N- BUTANOL +

TEBUFENOZIDE. . . ... ... 24
METHOMYL. . . .. 22
METHYL CELLULGCSE. ....................... 34, 116
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METHYL CELLULCSE + PROGRO. . ............ 116

METIRAM . .. . 84, 85, 88, 89

METI RAM + MYCLOBUTANI L. ................. 88

MCRO-NTASUL. . ... . 111

MONITOR. ... e 24,68

MONOLINURON. . . . ... 79, 81, 82

MYCLOBUTANI L. . ... 84, 85, 86, 87, 88, 89, 90, 94, 111, 122,
136, 141, 143, 144, 145, 146, 149, 150

MYCLOBUTANI L + MANCOZEB. . ............... 86, 90

NEEM . .. .. 6

NITROFEN. ... ... 79, 81, 82

NOVA. . 84, 85, 86, 87, 88, 89, 90, 94, 111, 122, 150

NOVA + POLYRAM .. ... ... . 88

NOVODOR. . . . .o e 38, 44, 45, 51, 61, 68

NOVODOR + PLASTIC TRENCH. . .............. 38

NTN-33893. . . .. . 10, 46

NU-FILM .. 84, 90, 97

NU-ZONE. . .. ... 106, 107

OMTE. ... 9

ORTHENE. . . ... ... . 29,70,71

OXAMYL. . . o 56, 69

PACLOBUTRAZOL. . .. ... . e 136, 143, 144, 145, 146

PARAFORMALDEHYDE. . . ... ... ... . o 73

PARAQUAT. . . . . 80

PENNCOZEB. . . .. ... e 114,126

PERVETHRIN. . ... ... 29

PETRO- CANADA SUPERIOR 70 SPRAY O L...... 8

PETROLEUM O L. ......... ... . . . 7,8,76, 103

PHORATE. . .. .. 37,40, 60, 75

PHOSMET. . .. .. 27,48, 50, 51, 53

PHOSTEBUPIRIM ... ... ... . .. . 30, 32, 33

PICLORAM . . . .. 80

PLASTIC TRENCH. . . ........ ... ... ... .. .... 38

POLYRAM . .. .. 84, 85, 88, 89

PREM ERE. . . ... .. .. . . 103

PRO GRO SYSTEM C SEED PROTECTANT. ....... 116

PROCHLORAZ. . . . . .. e 104

PROPARG TE. . .. ... 9

PROPAZINE. . ... ... e 79, 81, 82

PROPI CONAZOLE. . .. ... . 103, 111, 121, 137, 138- 140,
143, 145, 147, 150

PROPOXUR. . . . . 15

RH-0611. ... ... . . 86, 90

RH-3866........... .. 136, 143, 144, 145, 149

RH-5992. . .. ... . . . 22,24, 36

RH-7281. . .. . 128,129, 132

RIDOM L MZ. ... . . . e 52, 58, 59, 66, 67

RIDOML MZ + RIPCORD. . .................. 52, 58

RIDOML MZ + TRIGARD. . .................. 52, 58, 59, 66, 67

RIPCORD. . ... . e 23, 29, 35, 44, 46, 49, 52, 58, 64, 65

RONILAN. . .. 105, 108

ROVRAL. . . .. 92, 93, 97, 98, 99, 108, 112, 113, 120, 121, 123

Pest Managenent Research Report - Insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



8

ROVRAL + THHRAM . ........ ... ... ... ... ... 120

ROVRAL + TRITON XR. . ..... ... ... ... ... ... 108

ROVRAL ST. . ... . . . 26

RP EXP-10068............ ... .. . . 142

SEVIN XLR PLUS. . . ... ... ... 15

SILICONE POLYETHER. . .. ...... ... ... ...... 61

SIMAZINE. . ... 80

SISTHANE. . . . .. .. 146

SMOTHER-Ol L. ...... ... . 7

SOAP. . . 15

SODI UM ALUM NUM FLUCRIDE. . .............. 41, 42, 45, 51, 57

STREPTOMYCIN. . . ... .. . 100, 101

STREPTOMYCI N SULPHATE. . ................. 100, 101

SULCHEM 92. . .. ... . 111, 150

SULPHIDE SULPHUR. ... ........ ... ... ...... 111, 150

SULPHUR. . . .. 94,111,122, 150

SUNLI GHT DI SHWASHI NG LIQUID. ............ 15

SUPERIOR O'L 70........ ... .. 8,76

SUPERI OR O L CONCENTRATE. ............... 103

SYLGARD. . . .. . 61

TEBUCONAZCOLE. . . ... .. e 136, 137, 138, 141, 143, 144, 145, 146, 149

TEBUFENOZIDE. . . ... ... . 5,12, 22, 23, 24, 36

TEFLUTHRIN. .. ... 20, 32, 33,34,72,74,75, 83

TEFLUTHRI N + VI TAFLO 280................ 20,72

TERBUFCS. . ... . 26, 75

TE-3770A. . .. 136, 143, 144, 145

TE-3794. . . . 136, 143, 144, 145, 146

TF-3794 + WF-2228. ... ... ... ... . 146

THI ABENDAZOLE. . ... ... ... . 102, 103, 120, 135, 148

THEMET. . 37, 40, 60, 75

THI OPHANATE- METHYL. . ... ... ... . 18, 19, 20, 21, 106, 107, 133, 150

THIRAM . .. 19, 20, 26, 72,102, 103, 106, 107, 116,
120, 135, 136, 143, 144, 145, 149

TILT. 103, 111, 121, 137, 138, 139, 140, 143,
145, 147, 150

TOPSIN-M . . 106, 107

TRIADIMEFON. . .. .. 137,138

TRIADI MENCL. . .. ... 136, 141, 143, 144, 145, 146, 149

TRI BASI C COPPER SULPHATE. . .............. 91

TRIFORINE. ... ... 92, 93

TRIGARD. . . ... 30, 31, 34, 41, 43, 51,52, 58, 59, 61
64, 65, 66, 67

TRIMETHACARB. . . ... . 83

TRITON B-1956. . ........ .. . i 22

TRITON XR. ..o e 108

UBI-2092-1. ... . .. . . 141, 149

UBI -2092-1 + UBI-2454-1................. 149

UBI -2100-4. ... .. . 146

UBI-2369-1. ... ... . . 102

UBI-2383. ... 136

UBI-2390. .. ... 102

UBI-2390-3. ... . . 102

UBI-2454. .. . . . . . . . 143, 145

UBI-2454-1. .. ... . . . . 136, 141, 144, 146, 149

UBI-2521-1. ... . . 135
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UBI-2568. .. ... . . 136, 141, 144, 146, 149

UBI-2576. .. .. 102

UBI-2584. . ... .. . . 136, 143, 144, 145

UBI-2584-1. ... ... . . . 141, 146, 149

UBI -2627. .. .. 34

UBI-2679. ... . . . 20,72

UBI -2679 + VITAFLO 280.................. 20,72

VINCLOZOLIN. . ... 105, 108

VI TAFLO 250. . ... ... . e 141

VI TAFLO 280. . ... ... . e 19, 20, 72, 106, 107, 135, 136, 143,
144, 145, 149

VI TAVAX. 106, 107

VITAVAX RS. .. . 26, 102

VYDATE. . .. 56, 69

WF- 2228, 146

ZENECAL. . . ... 128,129, 132, 133

ZINC. . 112,124,127, 130, 131

ZINEB. . .. 112
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HOST LI ST / LI STE DES HOTES REPORT NUMBER / NUMERO DE RAPPORT

ALFALFA. . . 135

ALFALFA LEAFCUTTING BEE. ... ............. 73

ALLIUM CEPA. . ... . . 28, 30, 31, 32, 33, 34, 35,112, 113,
114,115, 116, 117, 118, 157, 158

AMBER DURUM WHEAT. . . ....... ... ... ... ..., 147

AMELANCHI ER ALNIFOLTA. ... ... oo 15

APPLE. . . . 4,5,6,7,8,9,10, 11, 12, 84, 85, 86,
87, 88, 89, 90, 91

AVENA SATIVA. ... 143

BARLEY. . ... . 136, 137, 138, 139, 140, 141, 146

BEAN. . ... 17,18, 19, 20, 100, 101

BEEF CATTLE. ... ... ... ... .. . i 76, 77,78

BENI NCASA HISPIDA. . ....... ... .. ......... 153

BLUEBERRY. . . ... ... . 92, 93

BOS SP. . ... . 76, 77,78

BRASSICA CHINENSIS. . .................... 152,154

BRASSI CA NAPUS. .. ...... ... . . . . . 103

BRASSI CA OLERACEA ALBOGLABRA............ 152

BRASSI CA OLERACEA BOTRYTIS. . ............ 156

BRASSI CA OLERACEA CAPI TATA. . ............ 22,23, 24, 25

BRASSI CA PEKINENSIS. . ................... 152, 153

BRASSI CA RAPA. . .. ... 104

BRASSICA SP. . ... ... . 26,102, 103, 104

CABBAGE. . . .. . 22,23, 24, 25

CANCLA. . . 26,102,103, 104

CAPSI CUM ANNUUM . . .. ... 36, 123

CARROT. . . . 27,105, 155

CAULI FLOVER. . . . .. . e 156

CHERRY. . . ... . 94

CHINESE BROCCOLI . ...... ... i 152

CHINESE CABBAGE. .. ........ ... ... 152, 153

COVMMON BEAN. . . ... 17,18, 19, 20, 21, 100, 101

COMMON WHEAT. . . .. .. e 146, 147, 148, 149

CORN. . .. 1,74,75, 106, 107, 142

CORYLUS SP. . ... ... 13, 96

CRANBERRY. . . .. ... 95

DAUCUS CAROTA. . .. .. e 27,105, 155

DRY BEAN. .. ... . . 17, 21

DURUM WHEAT. . . . .. . e 147

EVENING PRIMRCSE. . . ...... ... ... ... ... ... 29

FIELD CORN. . .. . e 75, 142

FIELD PEA. . . ... 119,120, 121, 122

FIELD TOVATO. . ... .. e 124,125, 126

FILBERT. .. ... e 13, 96

FRAGARI A ANANASSA. . . .. ... . 16, 99

FUZZY SQUASH. . .. ... ... . . 153

GARDEN LETTUCE. .. ........ ... . .. 108, 109, 110
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GLYCINE MAX. .. . e 72

GRAPE. . .. . . 97

GROUNDWATER. . . . .. 151

HARD RED SPRI NG WHEAT. ... ............... 147

HAZELNUT. . . .. 13, 96

HEAD LETTUCE. . ......... ... .. . .. ... ... 108

HORDEUM VULGARE. . ... ... ... . . . 136, 137, 138, 139, 140, 141, 146

HORTI CULTURAL CROPS. . ... .. o 79, 80, 81, 82, 83

KENTUCKY BLUE GRASS. . ................... 150

KIDNEY BEAN. . . ... ... . 21

LACTUCA SATIVA. ... . 108, 109, 110

LACTUCA SATI VA CAPI TATA. . ... ... ... ... ... 108

LETTUCE. ... ... . . 108, 109, 110

LONBUSH BLUEBERRY. ... ................... 3

LYCOPERSI CON ESCULENTUM . . .............. 69, 70, 71, 124, 125, 126

MALUS SP. .. ... . 4,5,6,7,8,9,10, 11, 12, 84, 85, 86,
87, 88, 89, 90, 91

MEDI CAGO SATIVA. . ... 135

MEGACHI LE ROTUNDATA. .. ... ... .. ... ... ... 73

MONARDA. . . . 111

MONARDA FI STULGSA. . . ... ... 111

MUSTARD CABBAGE. . ... ...... ... .. ... ...... 152,154

NAVY BEAN. . ... ... . 17

OAT. . 143

CENOTHERA BIENNIS. .. ... ... .. . . 29

ONFON. ..o e 28, 30, 31, 32, 33, 34, 35,112, 113,

114,115, 116, 117, 118, 157, 158

PAK-CHO . .. .. 152,154

PEA. . 119,120, 121, 122

PEACH. . . ... 98

PEPPER. . . .. ... . 36, 123

PHASEOLUS VULGARIS. . ........ ... ... ...... 17,18, 19, 20, 21, 100, 101
PINTO BEAN. . .. ... 100, 101

PISUM SATIVUM . ... ... .. . i 119,120, 121, 122

PI SUM SATI VUM ARVENSE. . .. ............... 119,120, 121, 122

POA PRATENSIS. . ... ... ... . . 150

POME DE TERRE. . .......... ... .. ......... 42,43, 44, 45, 46, 47
POTATO. . . . e 37,38, 39, 40, 41, 42, 43, 44, 45, 46,

47, 48, 49, 50, 51, 52, 53, 54, 55, 56,
57, 58, 59, 60, 61, 62, 63, 64, 65, 66,
67,68, 127,128, 129, 130, 131, 132,

133, 134
PRUNUS PERSICA. .. ... ... ... . . . . 98
PRUNUS SP........ ... .. . . 94
RANGE GRASS. . . ... .. 2
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RANGELAND. . . .. ... 2

RAPESEED. . . . ... ... . 103

RASPBERRY. . . .. ... 14

RUBUS IDAEUS. . . ... ... ... .. . 14

SASKATOON. . . .. 15

SOFT WHI TE SPRING WHEAT. . . .............. 147

SOLANUM TUBEROSUM . . .. ... .. oo 37,38, 39, 40, 41, 42, 43, 44, 45, 46,

47, 48, 49, 50, 51, 52, 53, 54, 55, 56,
57, 58, 59, 60, 61, 62, 63, 64, 65, 66,
67,68, 127,128, 129, 130, 131, 132,

133,134
SOYBEAN. . . .. .. 72
SPRING WHEAT. . ... ... . 146, 147
STRAVWBERRY. . . . ... .. 16, 99
SWEET CORN. . .. .. e 106, 107
TOVATO. . . 69, 70, 71, 124, 125, 126
TRITICUM AESTIVUM . .. ........ ... ... ..... 146, 147, 148, 149
TRITICUMDURUM . .. ........ ... ... ... ... 147
TRITICUM SP. . .. .. 144, 145, 146, 147, 148, 149
VACCI NI UM ANGUSTI FOLIUM . .. ............. 3
VACCI NI UM MACROCARPON. . . ................ 95
VACCINTUM SP. . .. .. 92, 93
VITIS SP. ... 97
VWHEAT. . . 144, 145, 146, 147, 148, 149
WHI TE BEAN. . . ... .. 17,18, 19, 20
VWH TE KIDNEY BEAN. . . ....... ... ... ....... 21
WINTER WHEAT. . .. ... 148, 149
ZEA MAYS. . . 1,74,75, 106, 107, 142
ZEA MAYS RUGOSA. . . ... e 106, 107

Pest Managenent Research Report - Insects and Di seases / 1994
Rapport de recherche sur la lutte dirigée - Insectes et mal adi es des pl antes



13

PEST LI ST / LISTE DES RAVAGEURS REPORT NUMBER / NUMERO DE RAPPORT
ACANTHOSCELI DES ACEPHALUS. . ............. 29

ACULUS SCHLECHTENDALI . .................. 8

AETHES CENOTHERANA. . .. ....... ... .. ....... 29

ALTERNARI A SOLANI . . ... ... . . o 124,125, 126, 127, 128, 129, 130
ANTHRACNOSE. . . .. ... . e 18, 21, 92, 124, 125, 126
APHI'S NASTURTI . ... ... 37

APHIS POM ... ... . . 6

APPLE APHID. ....... ... ... .. . ., 6

APPLE GRAIN APHID. . ......... ... .. ....... 6

APPLE RUST MTE. ......... ... ... .. ....... 8

APPLE SCAB. .. ... . . . 84, 85, 86, 87, 88, 89, 90
ARCHI PS ARGYROSPI LUS. . .................. 4,6

ARTOGEI A RAPAE. . . .. .. ... 22,23, 24, 25
ASCOCHYTA BLIGHT. . ....... ... . 119,120, 121
ASCOCHYTA SP. ... .. 119,120, 121
ASCOSPHAERA AGGREGATA. . ... ... .. ... ..., 73

BACTERIAL BLIGHT. ........ ... ... ... ... ... 96

BACTERI AL CANKER. ... ........ ... ... ...... 124,125

BACTERI AL SPOT. .. ... ... ... . i 125

BLACK ROT. . ... 97

BLACKLEG. . . ... .. 102, 103

BLISTER SPOT. . ...... ... . . 91

BLOSSOM BLIGHT. .. ... .. i 135

BLUEBERRY MAGGOT. .. ....... ... i 3

BOTRYTIS CINEREA. . . ...... ... ... ... .. .... 92,97, 99, 108, 123, 128, 129, 135
BOTRYTIS LEAF BLIGHT. . .................. 112,113, 114, 115
BOTRYTIS SP. .. ... .. . 112,113, 114, 115
BOTRYTI'S SQUAMOSA. . . .. ... . 112,113, 114, 115
BROWN ROT. . ... ... . 98

BUCKTHORN APHID. . ........ ... ... ... ...... 37

BUNCH ROT. . ... . 97

CABBAGE LOOPER. ... ..... ... i, 22

CARROT WEEVIL.......... ... ... . .. ... 27

CHALKBROOD. . . ... e 73

CLADOSPORIUM SP. . ... ... 135

COCHLI OBOLUS SATIVUS. . ...... ... ... ... ... 146

CODLING MOTH. . ... .. e 4,5

COLLETOTRI CHUM COCCODES. . ... ............ 124,125, 126, 133
COLLETOTRI CHUM GLOECSPORI O DES. ... ...... 92

COLLETOTRI CHUM LI NDEMJTHI ANUM . .. ....... 18, 21
COLLETOTRICHUM SP. . . ........ ... . . .. 18, 21, 92, 124, 125, 126
COLORADO POTATO BEETLE. . ................ 38-67,69, 70,71
COVMON ROOT ROT. . ...... .. i 146

CORYNEBACTERI UM M CHI GANENSI S. . ......... 124,125

CRUCI FER FLEA BEETLE.................... 26

CYDI A POMONELLA. . ... ... 4,5

DAMPING OFF. . . ... .. 135

DELIA ANTIQUA. . .. .. 28, 30, 31, 32, 33, 34
DELI A PLATURA. . .. ... . . 18, 19, 20, 21,72

DI ABROTI CA LONGI CORNI' S BARBERI . ... ...... 74,75

DI ABROTI CA VIRG FERA VIRG FERA. ... ... ... 74,75

DI AMONDBACK MOTH. .. ....... ... . . 22,23

DI APORTHE VACCINIL . ... .. o 95
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DORYPHORE DE LA POMME DE TERRE.......... 42,43, 44, 45, 46, 47
DOMNY MLDEW . ... ... ... . . 97

DWARF BUNT. . ... ... .. 148

EARLY BLIGHT. . ... ... 124,125, 126,127, 128, 129, 130
EMPOASCA FABAE. . . ... ... ... . i 17, 54, 55, 56, 57, 58, 59, 68
EPI TRIX CUCUMERIS. . . ...... ... .. ... ... ... 53

ERI OSOVA AMERICANUM . . .................. 15

ERYSI PHE Cl CHORACEARUM . . . .............. 111

ERYSIPHE GRAMNIS. .. ........ ... ... ... ... 145, 150

ERYSIPHE GRAMNIS TRITIClI . .............. 145

ERYSI PHE POLYGONI . . ....... ... .. ... ... 122

EUPHORBI A ESULA. . .. ... ... . 2

EUROPEAN CORN BORER. .. ......... ... .. .... 1, 36

EUROPEAN RED M TE. . ...... ... ... ......... 7,8,9, 10, 11, 90
FACE FLY. ... .. . 76, 78

FILBERT APHID. ......... ... ... .. ... ...... 13

FOLI AR DI SEASES. . . ....... .. . . 147

FOLIAR MTES. . ......... ... . . 11

FRU T ROT....... ... .. i 92

FRU TTREE LEAFROLLER.................... 4,6

FUSARIUM CORM ROT. . . ... . oo 142

FUSARIUM EAR ROT. .. ...... ... . . i 142

FUSARI UM GRAM NEARUM . . .. ............... 142, 144

FUSARI UM HEAD BLIGHT. . .................. 144

FUSARIUM SP. . . ... .. 100, 101, 106, 107, 135, 142, 144
GLUME AND LEAF BLOTCH. . ................. 145

GRAY MOLD. .. ... 99, 108, 123, 128, 129
GREEN FRUITWORM . . .......... ... ... .. 6

GREEN PEACH APHID. ...................... 37, 68

GUI GNARDI A BIDWELLIT . ........ ... .. ... .. 97

HAEMATOBIA ITRRITANS. .. ...... ... ... ...... 76, 77,78
HAEMATOBI A | RRI TANS, RESI STANT.......... 77

HALO BLIGHT. .. ... . 100, 101

HORN FLY. ... . . 76, 77,78

HORN FLY, RESISTANT..................... 77

| MPORTED CABBAGEWORM . .. ...... ... ....... 22,23, 24, 25
INSECTS. . ... 83

LATE BLIGHT. .. ... .. 129, 130, 131, 132
LEAFY SPURGE. . ... ...... ... .. . .. .. 2

LEPTI NOTARSA DECEMLI NEATA. .. ............ 38-67,69, 70,71
LEPTOSPHAERI A MACULANS. . . ............... 102, 103

LETTUCE DROP. . ... ... ... i 109, 110

LI STRONOTUS OREGONENSI S. . . .............. 27

LI THOPHANE ANTENNATA. . ... ... ... .. .. .... 6

LOOSE SMUT. . .. ... e 141, 149

LYGUS LINEOLARIS. ... ... 29

MACROSI PHUM EUPHORBI AE. . . ... ... ... ...... 37, 53
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MONILINITA FRUCTICOLA. . . ... ... 98

MONI LI NI A VACCINI'l - CORYMBOSI ... ......... 93

MUMW BERRY. ......... ... ... .. . .. ... .. ... 93

MUSCA AUTUWNALIS. ... ... .. . 76, 78
MYCOSPHAERELLA PINODES. .. ............... 119,121
MYZOCALLI'S CORYLI ........ .. i 13

MYZUS PERSI CAE. . . ... ... ... .. . . . 37,68

NATURALLY OCCURRI NG FOLI AR DI SEASES. . . . . 147

NET BLOTCH. . ... ... . . 136, 137, 138, 139
NORTHERN CORN ROOTWORM . . . .............. 74,75

ONFTON MAGGEOT. . .o e 28, 30, 31, 32, 33, 34
ONFON SMUT. . ... e 116

ONION THRIPS. . . ... . 35

OPEROPHTERA BRUMATA. ... ... ... ... ...... 12

OSTRINIA NUBI LALIS. . ... ... 1, 36

PANONYCHUS ULM .. ........ ... ... ... .. 7,8,9, 10, 11, 90
PENICILLIUM SP. .. ... ... . 100, 101, 106, 107
PHAEOSPHAERI A AVENARI A. ... ... ... ...... 143
PHAEOSPHAERI A NODORUM . .. ............... 145

PHOVA MEDICAGINIS. .. ... ... o 135
PHYLLONORYCTER BLANCARDELLA. ............ 10, 11
PHYLLOTRETA CRUCI FERAE. . ... ............. 26

PHYTOPHTHORA | NFESTANS. . . ............... 129,130, 131, 132
PLASMOPARA VITICOLA. .. ... . oo 97

PLUTELLA XYLOSTELLA. .................... 22,23
PODOSPHAERA CLANDESTINA. . ............... 94

POTATO APHID. . ...... ... ... . . 37, 53

POTATO FLEA BEETLE. ............ ... ... ... 53

POTATO LEAFHOPPER. . . .. ... ... ... ... ... ... 17, 54, 55, 56, 57, 58, 59, 68
POANDERY MLDEW .. ........ ... ... ... ... ... 94,111,122, 145, 150
PSEUDOVMONAS SYRI NGAE PAPULANS. . ......... 91

PSEUDOVMONAS SYRI NGAE PHASEOLI COLA. ... ... 100, 101
PUCCI NI A BRACHYPCDI | POAE- NEMORALLI S. . . .. 150

PUCCI NI A CALCI TRAPAE CENTAUREAE. ........ 111

PYRENOPHORA TERES. . ......... ... ... ...... 136, 137, 138, 139
PYRENOPHORA TRITI Cl - REPENTIS. . .......... 147

PYTHI UM ROOT AND STEM ROT. . ............. 106, 107
PYTHHUM SP. . .. ... 106, 107
QUADRASPI DI OTUS PERNICIOSUS. . ........... 10

RHAGOLETI'S MENDAX. . . .. ... o 3

RHI ZOCTONIT A SOLANI . . ... .. 100, 101, 106, 107, 133
RHI ZOPUS FRUIT ROT. . ........ ... ... ...... 100, 101, 106

RHI ZOPUS SP. .. ...... ... .. . i 100, 101, 106
RHOPALOSI PHUM FITCHI L. ..o 6
RHYNCHOSPORI UM SECALIS. .. ............... 139, 140

RUST. . . 150

SAN JOSE SCALE. .. ...... ... ... . . . . .. 10

SCALD. . .. . 139, 140
SCLEROTINIA MNOR. .. ... . i 109, 110
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SCLEROTINIA ROT. . ... ... 105
SCLEROTI NI A SCLEROTIORUM . .. ............ 104, 105, 109, 110
SCLEROTINIA SP. ... ... ... . . 104
SCLEROTINIA STEMROT. . .................. 104
SCLEROTIUM CEPIVORUM . . .. ...... ... ...... 117,118
SEED DI SEASES. . .. ... ... . 100, 101
SEED-BORNE FUNG . . .......... ... ... ...... 100, 101
SEEDCORN MAGGEOT. . ... .o oo 18, 19, 20, 21,72
SEEDLING BLIGHT. . ......... ... 106, 107, 143
SEPTORI A LEAF SPOT. . ........ ... ... ... ... 124,125, 126
SEPTORIA LYCOPERSICl .. ......... ... ... ... 124,125, 126
SEPTORIA NODORUM . .. ...... ... i 147
SEPTORIA SP. ... ... 124,125, 126
SEPTORIA TRITICI . ... ... 147

SO L-BORNE DI SEASES. .. .................. 100, 101, 133
SOL-BORNE FUNG . ............ ... ........ 100, 101, 133
SPECKLED LEAF BLOTCH.................... 143

SPOTTED TENTI FORM LEAFM NER. . .. ...... ... 10, 11
STREPTOMYCES SCABIES. . .................. 134

TAN SPOT. . ... 147

TARNI SHED PLANT BUG. . ................... 29
TETRANYCHUS URTICAE. . ................... 11, 14, 16, 90
THRIPS TABACI . . ... .. 35

TILLETI A CONTROVERSA. . . ...... ... ... ..... 148
TRICHODERMA SP. ... ... ... 100, 101, 106, 107
TRICHOPLUSIA NI . ... 22

TUBER ROT. . ... .. . e 129
TWOSPOTTED SPIDER MTE. . ................ 11, 14, 16, 90
UPRIGHT DIEBACK. ... ...... ... . .. ... 95
URCCYSTIS CEPULAE. . . ........ ... ... ...... 116
URCCYSTIS MAGICA. ... ... 116

USTI LAGO NUDA. . .. .. e 141
USTILAGO TRITICI . ... .. i 149
VENTURI A | NAEQUALIS. . . ...... ... .. ... ... 84, 85, 86, 87, 88, 89, 90
VERTICILLIUM SP. . .. ... .. o 133

VEEDS. . . ... 79, 80, 81, 82
WESTERN CORN ROOTWORM . . . ............... 74,75
WHITE ROT. . ... e 117,118
WNTER MOTH. . ... ... . 12

WOOLLY ELM APHID. .. ...... ... ... . 15
XANTHOMONAS CAMPESTRI S- CORYLINA. .. ... ... 96
XANTHOMONAS CAMPESTRI S- VESI CATORIA. .. ... 125
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NON- TARGET LI ST

/ LI STE DES | NSECTES NON VI SES REPORT NUMBER / NUMERO DE RAPPORT
ACTINOMYCETES. . . ... ... 82

AMYLASE. . . .. 79
DEHYDROGENASE. . .. ... ... ... . . 79

DENI TRI FI CATION M CROBES. ... ............ 80
HYDROGENASE. . . ... ... .. . 83

NI TRIFI CATION MCROBES. . . ............... 80, 81

SO L ENZYMES. . ... .. e 79, 83

SOL FERTILITY. ... . 81

SOL FUNG . ... .. e 82

SOL MCROBES. ......... ... .. 79, 80, 82, 83
SOL MCROFLORA. . ... . e 82

SULPHUR OXIDATION. .. ...... .o i 81
TYPHLODROMUS PYRI . . ... ... o 8
ZETZELLIA MALI. ... .. 8

RESI DUES / RESI DUS REPORT NUMBER / NUMERO DE RAPPORT
2,4-D. . 151
ACEPHATE, RESIDUE....................... 29

AMBUSH. . . ... 152

BELMARK. . .. . 152
BROMOXYNI L. ... .. 151
CHLORPYRIFOS. . . .. . 154, 155, 157
CHLORPYRIFOS OXON. . . ...... oo 154, 155
CHLORPYRI FOS PYRIDINOL. . . ............... 155
CYPERMETHRIN. . . ... .. 152

DI CAMBA. . .. 151

DI CLOFOP-METHYL. . .. ... o 151

DITHANE DG ........ . e 153, 156
FENOXAPROP- ETHYL. . . . ... ... ... . .. 151
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