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This annual report is designed to encourage and facilitate the
rapid dissem nation of pest managenent research results anongst
researchers, the pest managenent industry, university and
gover nnment agencies, and others concerned with the devel opnent,
regi stration and use of effective pest managenent strategies. The
use of alternative and i ntegrated pest managenent products is seen
by the ECPM as an integral part in the formulation of sound pest
managenent strategies. |If in doubt about the registration status
of a particular product, consult the Plant Industry Directorate,
Food Production and I nspection Branch, Agriculture Canada, Ot awa,
Ontario, KLA 0C5.

This year there were 165 reports. W are indebted to the research
workers for their cooperation in this field, from provincial and
federal departnents, as well as universities and i ndustry, together
with the section editors and nenbers of the Research |Information
Managenent Service for making this report possible.
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L' objectif poursuivi par la conpilation du rapport annuel est de
faciliter la diffusion des résultats de la recherche de la lutte
di ri gée auprés des chercheurs, des industries, des universités, des
organi smes gouvernenmentaux et toutes |es personnes ou groupes
concernés par |e dével oppenent, |la fabrication, |'honologation et
| "enploi des produits pour la lutte dirigée. Utilization de
produits pour la lutte intégrée ou de produits alternatifs est
percu par Le Comité d' experts de la lutte dirigée conme faisant
parti intégrante de |'élaboration d une stratégie pour la lutte
dirigée. En cas de doute relatif a |'enregistrement d' un produit
donné, consulter la Directionde |l'industrie des produits végétaux,
Direction générale de l|la production et de |'inspection des
aliments, Agriculture Canada, Otawa (Ontario) K1A 0C5.

Ainsi, cette année, il y a 165 rapports. Les nenbres du Comité
ti ennent a renercier chal eureusenent | es chercheurs des ministéres
provi nci aux et fédéraux, des universités et du secteur priveé sans
oublier les rédacteurs et | e personnel de la Service a la direction
de I|'information sur la recherche scientifique dont | a
coll aboration a perm s de rédiger |e présent rapport.
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Bl OLOG CAL PRACTI CES / LES PRATI QUES Bl OLOG QUES

Section Editors / Réviseurs de section : M Steiner, T.J. Lysyk, and
C. Bolter

#001 REPORT NUMBER / NUMERO DU RAPPORT

STUDY DATA BASE: 375-1221-8177

CROP: Canol a, Brassica napus L. cv Exce

PEST: Sclerotinia stemrot, Sclerotinia sclerotiorum

NAVE AND AGENCY:

McKENZIE D L and VERMA P R

Agricul ture Canada, Research Station, 107 Science Pl ace, Saskatoon,
S7N OX2

Tel: (306) 975-7014 Fax: (306) 242-1839

TI TLE: Bl OLOG CAL CONTRCL OF SCLEROTI NI A STEM ROT OF CANOLA USI NG
FOLI AR APPLI ED FUNGE , 1993

MATERI ALS: AGENTS - Species and isol ates of Aspergillus, Penicillium
Tri choderma, Micor, Absidia, Cunninghanella

METHODS: The test, established at the Agriculture Canada research
farm near Saskatoon in an area where sclerotia of S. sclerotiorum
were abundant in the soil, consisted of 3 mX 2 mplots arranged in a
four replicate RCB design. Adequate rainfall occurred during June
and July to establish a dense canopy and to stinulate production of
apothecia by S. sclerotiorum At growmh stage 3.3 daily msting of
the plots was begun to maintain | eaf wetness and soil noisture.

The fungi chosen for the test had either displayed strong antagoni sm
towards S. sclerotiorumin culture plates (Penicillium Aspergillus
spp.) or were fast grow ng species (Micor, Absidia, Cunninghanella
spp.) which may col oni ze fallen canola petals nore rapidly than S
sclerotiorum Trichoderma spp. displayed noderate antagoni sm and
were fast growers. |Inoculumwas prepared using various nethods.

Some fungi were grown on pda (Difco) petri plates for two weeks; the
spores were col |l ected by addi ng dei oni zed water supplenmented with

0. 05% Tween 80, scraping the surface with a glass rod, and collecting
the spore suspension. Oher fungi were grown in 2 L Nal gene bottles
cont ai ni ng aut ocl aved moi st rye grain for two weeks; the overgrown
grain was then macerated for 15 seconds in a Waring bl ender. One
fungus was cultured in potato sucrose broth (22 g dehydrated potato +
10 g domestic sugar /L) for two weeks followed by 15 second
maceration in a Waring blendor. All inoculum suspensions were vacuum
filtered through 1 mm nesh. |noculum concentrati ons were determ ned
by use of a haenocytoneter and were diluted or concentrated to 108
spores or nyceliumfragments/m . Final volunes were about 2 L

I nocul um was stored overnight at 5°C. Inmediately before use 1500 m
of the suspension was diluted with 1500 nml of filtered sterile potato
sucrose broth to obtain 3 L of suspension at 5 X 10’ spores or
nycelial fragments/m .

The inocul um was applied on July 16 at growmh stage 4.2 (50% bl oonm)
using a R&D plot sprayer at 276 kPa and 350 L solution/ha. On
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Sept enber 20, at growm h stage 5.2, 100 plants/plot were rated for

di sease severity using the follow ng categories: 1. no stem | esions,
2. lesion had girdled |l ess than 50% of the stem circunference, 3.

| esion had girdled 50% or nore of the stemcircunference, 4. |esion
had girdled the entire stemcircunference: the plant had prematurely
ri pened but had normal seed, 5. as in 4 but the seeds had shrivelled.
Di sease severity values (% DRAT) were cal cul ated for each plot using
the fornmula: % DRAT = 3 (nunber of plants in category X NV) x
100/total nunmber of plants X 4, where NV for categories 1, 2, 3, 4, 5
were 0, 1, 2, 3, 4 respectively. Analysis of variance for % DRAT and
% di sease i ncidence, and, the Waller - Duncan k -ratio t test on
treat nent neans were done.

RESULTS: See table.

CONCLUSI ONS: Sclerotinia stemrot incidence and severity was
suppressed by eight of the treatnments. Control of sclerotinia stem
rot may be possible by using antagonistic fungi but also by using
superior substrate col oni zi ng fungi.

Type of DRAT Di sease
Fungus I nocul um (9 I nci dence
check  ----- 37.7 a 51.4
Aspergi | l us ochraceus spores fromplate culture 35.3 ab 49. 8
Aspergi | l us rugul osum spores fromplate culture 34.5 ab 49. 2
Tri choderma harzi anum myceliumfrombroth culture 27.7 abc 37. 4
Trichoderma isolate 1 spores fromplate culture 21.8 abc 31.3
Penicilliumisolate 3 spores fromplate culture 20.9 abc 31. 7
Mucor rnucedo mycelium from macerated grain 19.3 bc 28. 4
Penicilliumisolate 5 spores fromplate culture 18.8 bc 22.8
Aspergillus isolate 4 spores fromplate culture 18. 4 bc 28. 4
Penicilliumisolate 23 spores fromplate culture 15.9 ¢ 20.1
Absi di a spi nosa mycelium from macerated grain 15.3 ¢ 23.0
Cunni nghanel | a mycelium from macerated grain 14.3 ¢ 23.2
echi nul at a
Tri choder ma harzi anum spores fromplate culture 13.3 ¢ 19.6
Trichoderma isolate F5 myceliumfrom macerated grain 13.2 ¢ 19.1
Standard Error for Treatnment Means 5.2 6.5

Values within a colum foll owed by the sane letter are not

(9

abc

significantly different according to the Waller Duncan k-ratio t test,

P = 0.05.
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#002
STUDY DATA BASE: 375-1221-8177
CROP: Mustard, Brassica juncea L. cv. Burgundy

PEST: White rust, Albugo candida race 2

NAVE AND AGENCY:

GOYAL B K, VERVA P and McKENZIE D L

Agricul ture Canada Research Station, 107 Sci ence Place, Saskatoon,
Saskat chewan S7N OX2

Tel: (306) 975-7014 Fax: (306) 242-1839

REDDY M S

Inperial O 1, Chenmical Division, Esso-Ag Biologicals, 402-15

I nnovation Bl dv., Saskatoon S7N 2X8

TI TLE: FOLI AR APPLI CATI ON OF M CROBI AL | NOCULANTS FOR THE
SUPPRESSI ON OF WHI TE RUST OF MUSTARD, 1993

MATERI ALS: M crobi al inoculants (Strain Ral -3 of Pseudonobnas cepaci a,
Strains U 14, 63-49, and Gl-3 of P. fluorescens); R dom | (netal axyl
30% ai )

METHODS: A field trial was conducted at the Agricul ture Canada
research farm near Saskatoon during 1993 field season to test the
efficacy of four mcrobial inoculants to suppress white rust. The
trial consisted of seven treatnments replicated four times in a RCB
design. The mcrobial cultures were prepared by growi ng on potato
agar fructose (PAF) nmediumfor 48 h at 30°C, then harvesting,
centrifuging and suspending in sterile distilled water. The
concentration of each culture was adjusted to 108 cells/m . The plots
of mustard were m sted i medi ately before application of the
cultures. At growmh stage 3.0 (26 days old) of the plants, each of
the four microbial inoculants were sprayed, using a R& pl ot sprayer
at 40 psi and 400 mM /2.5 n?¥ plot. Ridom| at 300 g ai/ha was applied
in the same manner. After 24 h, all these plots plus the inocul ated
control were sprayed with a germ nating zoosporangia (8.5 x 104
zoospores/m) of A candida at 40 psi and 350 m /2.5 nfplot. One set
of plots (uninoculated control) was not inoculated with microbial

i nocul ant or zoospores in order to determne the |evel of natura
infection. Low tenperature and high humdity during next two days
favoured the di sease devel opnent. Disease ratings were done three
weeks after inoculating plants with white rust using the foll ow ng
system 1- no apparent infection, 2- white rust pustules on 25% of
the | eaf surface, 3- pustules on 50% of the |eaf surface, 4- pustules
on 75% of the |eaf surface, and 5- pustules on 100% of the |eaf
surface. Fifty |eaves/replicate (five |eaves/plant) were rated for

di sease severity. Data was anal ysed using anal ysis of variance
(ANOVA) . Treatnent means were conpared by calculatiing LSD at P=0.05
| evel of significance.

RESULTS: See table.

CONCLUSI ONS: Anpbng the four bacteria tested, only P. cepacia (Ral-3)
provi ded significant suppression of white rust severity in all the
five |l eaves, conpared to non-bacterized infested control. Ri dom |
al so provided significant control of the disease.
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Table 1. Relative efficacy of mcrobial inoculants for suppression of
white rust on the |leaves of mustard cv. Burgundy in a field trial.

Treat ment s % di sease severity on nustard | eaves*
Leaf 1 Leaf 2 Leaf 3 Leaf 4 Leaf 5
Uni nocul at ed Contr ol 24 cd* 23 bc** 2lab** 12 b** 6bc**
| nocul at ed Contr ol 58 a 47 a 34 a 26 a 18 a
Ri dom | 9 b 6 d 4 c 2 cC 1c
U 14 46 a 38 a 28 ab 20 ab 15 ab
Gl-3 38 bc 38 ab 31 ab 19 ab 11 ab
63-49 27 cd 27 ab 27 ab 13 b 7 bc
Ral - 3 24 d 18 cd 18 b 10 bc 6 bc

* Mean of four replicates per ten plants.
** Val ues followed by the same letter are not significantly
di fferent according to the L.S.D. test P=0.05.

#003

| CAR: 93000469

CROP: Corn, processing

PEST: European corn borer, Ostrinia nubilalis Hibner

NAME AND AGENCY:

JONES J W

Soil & Crop Managenent Branch, Al berta Agriculture,
Food and Rural Devel opnent SS4, Brooks, Alberta T1R 1E6
Tel : (403) 362-3391 Fax: (403) 362-2554

BYERS J R and YUD S

Agriculture and Agri-Food Canada Research Station

P. O Box 3000, Min, Lethbridge, Al berta T1J 4B1

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

TI TLE: PEST MANAGEMENT OF EUROPEAN CORN BORER I N PROCESSI NG CORN
ASSESSI NG Rl SK OF LARVAL DAMAGE USI NG PHEROMONE TRAP DATA

MATERI ALS: The pheronone, ((Z)-11-tetradecenyl acetate + (E)-11-
tetradecenyl acetate, 97:3) for European corn borer was prepared at
the Lethbridge Research Station and inpregnated on rubber septa.
Pheronone traps were the delta type (Pherocon Il1, orange, purchased
fromTrece Inc., Salinas California).

METHODS: Two traps, nounted on stakes at about 1.5 m above ground
| evel and about 100 m apart, were placed on the west edge of corn
fields on June 07, 1993. Traps and lures were replaced weekly.
Nunbers of European corn borer noths caught in traps were recorded
weekly and a weekly summary of catch data was sent out to growers
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al ong with appropriate nanagenent information. Eight ha plots
(untreated) were established in selected fields for sanpling
unsprayed | arval popul ations; one plot was set up per field and
conpari sons made with the remainder of the field to determ ne
efficacy. Larval sanpling was conducted in thirteen fields fromthe
mddle to the end of August. Ten random sanples of 20 plants each
were used to determne larval infestation and danage rates.

Pher onone nonitoring continued until August 24.

RESULTS: Forty-three fields (including 33 processing corn fields)
were nonitored in the Taber area. Dates for the first noth capture
in the various fields extended fromthe week of June 07-14 through to
July 05-12. Mean first capture date was June 27. Season cunul ative
totals for the two traps per field ranged from2 to 179 (nmean 47.5 +
39.5). Weekly total noth captures for the area peaked during the
week of August 02-09, the sanme period as 1992, however, the total
moth capture for the year was about half that of 1992. Larval head
capsule width distribution was strongly skewed to smaller sizes-for-
sanpling-date this year. Stepw se regression analysis of the 11
weeks of trap data showed a positive relationship (R = 0.84) between
| og-transformed data for percent plants infested and weekly noth
captures.

CONCLUSI ONS: I n 1993, both European corn borer and corn popul ati ons
wer e del ayed substantially by a wet, cool grow ng season. Throughout
the season, corn growh was behi nd normal devel opnent by about two
weeks. Although sone corn borer phenol ogi cal events, such as the
appear ance of noths, were conparable to |ast year, by m d August heat
accunul ati on was nore than 200 degree-days behind 1992 and
infestation levels were al so considerably |ower. G owers have becone
i nvol ved in the managenent program and recogni ze the val ue of
pheronone nonitoring as a nmanagenent tool; as a result, few fields
were sprayed for corn borer this year

Previ ous studi es of European corn borer control in Alberta
processi ng corn have shown that insecticides can be successfully
applied in late July. This nodel suggests that weekly data of noths
caught in pheronone traps can be used to assess the risk of |arval
darmage prior to making properly timed insecticide applications.
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Tabl e 1. Anova for stepw se regression of |og-transformed percent
infested plants vs weekly pheronone trap data.

Sour ce DF Sum of Squares Mean Square F
Pr ob>F

Regr essi on 4 5. 86380758 1. 46595189 7.72
0. 0151

Error 6 1.13902473 0. 18983746

Tot al 10 7.00283231

Trap catch data from four weeks were admtted in the analysis at the
0.15 probability level. Pheronone trap data for the week ending July
20 accounted for 54% of the variation (P=0.01).

Table 2. Parameter estimates for the regressi on nodel.

Vari abl e Par anet er St andar d T for HO:

Week Ending DF Estimate Error Par amet er =0 Prob>| T|
| NTERCEPT 1 0. 30435 0. 36991 0. 823 0. 4421
July 20 1 0.11943 0. 03565 3. 350 0. 0154
Aug 03 1 -0. 05684 0. 02288 -2.484 0. 0475
Aug 10 1 0. 02871 0. 01456 1.971 0. 0962
Aug 17 1 -0. 03887 0. 02155 -1.804 0.1214
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I NSECTS OF FRUI T CROPS / | NSECTES DES FRU TS
Section Editors / Réviseurs de section : C. Vincent and G Judd
#004 REPORT NUMBER / NUMERO DU RAPPORT
STUDY DATA BASE: 353-1261-9007
CROP: Apple, cv Mlntosh
PEST: Apple brown bug, Atractotonus mali (Meyer)

NAVE AND AGENCY:

SMTH R F, LOVBARD J, LOVBARD M and PATTERSON G

Agricul ture Canada Research station, Kentville, Nova Scotia B4N 1J5
Tel: (902) 679-5333 Fax: (902) 679-2311

TI TLE: EFFI CACY OF FI VE MALATHI ON RATES FOR SUPPRESSI ON OF APPLE
BROWN BUG, 1993

MATERI ALS: MALATHI ON 25WP (mal at hi on) .

METHODS: The trials were conducted in an experinental apple orchard
cv Mclntosh at the Agriculture Canada research station Kentville,

N.S. Trees were spaced 6 mapart in the rows and 7 m between rows.

I ndi vidual trees four to each treatnment were randomy selected and a
conpl etely random zed design used to assign treatnments. The

experi ment was conducted June 10th when apple brown bug overw ntering
eggs had begun to hatch as determned by linb-tap jarring of nynmph on
a 0.5 x 0.5 mwhite tray. Treatnments were applied at a rate of 3300
L water/ha. MALATHION 25 WP was tested at five application rates
(Table 1). Mortality counts were taken at 48h post treatnent by
limb-tap sanples, four per treatnent. Data were transfornmed square
root (n+ 1) prior to analysis of variance (ANOVA) and separation of
the neans by Tukey's pairw se conpari son.

RESULTS: MALATHION 25 WP at all the tested rates gave near 100%
control within 48h of application (Table 1).

CONCLUSI ONS: Current | abel rate for MALATHION 25 WP is 875 g ai/ ha,
but for purposes of resistance managenent |ower rates would be just
as effective.
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Table 1. Efficacy of five MALATH ON 25WP rates in suppressing apple
brown bug popul ations Kentville, N.S. in 1993. Mean nunber of |ive
brown bug per linb tap.*

Treatment rate Pre treatnent Post treat nment
g ai/ha

check

(wat er only) 4. 8a 3. 8a
MALATHI ON

875.0 3. 3a 0. 0b
500.0 3. 7a 0. 0b
250.0 4. 3a 0.3b
125.0 4. 7a 0. 0b

62.5 4. 0a 0. 0b

* Means within a columm sharing a conmon |etter are not

significantly different P= 0.05, according to Tukey's pairw se
conpari son of the neans.

#005

STUDY DATA BASE: 353-1261-9007

CROP: Apple, cv. Mlntosh

PEST: Codling noth, Cydia pononella (L)

NAVE AND AGENCY:

SM TH R F and LOVBARD J

Agricul ture Canada, Research Station, Kentville, Nova Scotia, BOP 1CO
Tel: (902) 679-5730 Fax: (902) 679-2311

TI TLE: EVALUATI ON OF | SOVATE C FOR MATI NG DI SRUPTI ON OF CODLI NG MOTH
I N NOVA SCOTI A ORCHARDS

MATERI ALS: | SOVATE C (E, E-8, 10-Dodecadi en-1-o0l, 1-Dodecanol, 1-
Tetradecanol ), I M DAN 50 WP (phosnet)

METHODS: The test site was a 3 ha block of ten year old apple, cv.
Mclntosh. At the 'full bloom one half the orchard was treated with
| SOVATE C twist tie dispensers at a rate of 1000 units/ha, the other
hal f received 500 di spensers per ha; dispensers were manually tied in
t he upper tree canopy. An adjacent orchard block 0.5 ha (sane age,
cultivar and managenent system had one half treated with 2100 g
ai/ha I M DAN while the other received no pesticide. In both test
sites crop damage fromcodling noth was 1-2% at harvest in the

previ ous year (1992). |M DAN was sprayed at a rate of 3300 L

wat er/ ha using a truck nmounted sprayer maintaining a tank pressure of
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2800 kPa. On Septenber 1st fruit injury in all plots was assessed by
random y picking 50 fruit fromeach of 100 trees. Percent danaged
fruit was transformed to arcsin prior to analysis of variance and
separation of the means by Tukey's pairw se conpari son.

RESULTS: Both rates of | SOVATE C gave fruit protection equivalent to
IMDAN. All three controls were superior to the unsprayed check
or chard.

CONCLUSI ONS:  Successful mating disruption of the codling noth was
achi eved using full registered rate and 50% (500) of the recommended
rate of dispensers per ha. This latter approach woul d enhance the
econom c feasibility of this alternative to conventional pesticides.

Tabl e 1. Conparison of apples protected for codling noth damage by
mati ng di sruption and conventi onal organophosphorus insecticide.*

Tr eat nent Rat e/ ha Percent fruit damaged
Unspr ayed

check - 4. 2a

| M DAN 50 WP 2100 g ai 1.8b

| SOVATE C 1000 di spensers 0.9b

| SOVATE C 500 di spensers 1.1b

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

#006
CROP: Apple, cv. Red Delicious

PEST: European red mte, Panonychus ulm (Koch)

NAVE AND AGENCY:

BARTON WR, CLAYSON J E and VAUGHN F C

Vaughn Agricultural Research Services Ltd., RR 2, Branchton, Ontario
NOB 1LO Tel: (519) 740-8739 Fax: (519) 740-8857

TI TLE: EVALUATI ON OF BAS 300 111 FOR M TE CONTROL | N APPLE
MATERI ALS: BAS 300 11l (75% WP), OM TE 30 WP (propargite 30%

METHODS: An ei ghteen year old orchard in St. CGeorge, Ontario was used
as the trial site. Treatnents (Table 1) were assigned to single tree
plots, replicated four tines and arranged according to a random zed
conpl ete bl ock design. Application was nade on August 6 when nite
popul ati ons reached approxi mately seven active nmites per |eaf.
European red mte was present in all gromh stages at application.
Application was dilute, using a hand gun sprayer delivering 3000

L/ ha. Spray pressure was 2760 kPa (400 psi) at the source. The
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grower rmaintained the crop using standard agronom c practices for
control of apple scab, insect pests, etc. Visual phytotoxicity

rati ngs were conducted at 3, 7 and 13 days after treatnent (DAT).

Ef ficacy ratings were conducted at the sane interval and consisted of
counts made with a mcroscope and hand | ens on 25 whol e | eaves per
tree. Data were analyzed using an analysis of variance and Duncan's
mul tiple range test at the 5% significance |evel

RESULTS: Efficacy data is presented in Table 2 and Table 3. There
was no visual phytotoxicity to trees in any of the treatnents tested.

CONCLUSI ONS: All treatnments significantly reduced the nunber of adult
and nynph mtes per leaf at 3, 7 and 13 DAT. The only treatnent to
significantly reduce the nunber of eggs per |leaf at 13 DAT conpared
to the untreated control, was OMTE. Treatnments 2, 4 and 5 had
significantly fewer eggs at 7 DAT. No treatnents significantly
reduced the nunmber of eggs at 3 DAT. Mte nunbers were | ow all
season, peaking at approximately seven mtes per leaf in the first
week of August. Popul ation nunbers dim ni shed towards the end of
August to between one and two active mtes per |eaf.

Table 1. Treatnent |list and timng of application for control of
Eur opean red mtes in apples.

Tr eat nent Rate (kg ai/375 L water) Ti m ng

1. Untreated control  ----- ---

2. BAS 300 111 75 WP 0.023 7-10 mtes/| eaf
3. BAS 300 111 75 WP 0. 045 7-10 mtes/| eaf
4. BAS 300 111 75 W, 0. 069 7-10 mtes/| eaf
5. OMTE 30 WP 0.272 7-10 mtes/| eaf

Tabl e 2. Response of European red mites to chem cal treatnments three
and seven days after treatnent (DAT), 1993.

Mean Nunber of M tes/Eggs per Leaf

Rat e 3 DAT 7 DAT
Trt prod/ 100L Adul t Nynph Egg Adul t Ny nph
Egg
wat er)

* Means foll owed by the sane |etter not significant (P=0.05,
Duncan's MRT)
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Table 3. Response of European red mites to chem cal treatnents 13
days after treatnent (DAT), 1993.

Leaf
13 DAT
Tr eat ment Rat e Adul t Ny nph Egg
(prod/ 100 L water)

1 --- 0.92 a* 0.69 a 2.31 a
2 0. 023 0.00 b 0.00 b 1.91 ab
3 0. 045 0.00 b 0.00 b 2.09 ab
4 0. 068 0.01 b 0.00 b 1.90 ab
5 0.272 0.00 b 0.00 b 1.48 b

* Means foll owed by the sane |letter not significant (P=0.05,
Duncan's MRT)

#007
CROP: Apple, cv. Red Delicious
PEST: European red mte, Panonychus ulm (Koch)

NAVE AND AGENCY:

BARTON WR, CLAYSON J E and VAUGHN F C

Vaughn Agricultural Research Services Ltd., RR 2, Branchton, Ontario
NOB 1LO Tel: (519) 740-8739 Fax: (519) 740-8857

TI TLE: FLUAZI NAM FOR CONTRCL OF EUROPEAN RED M TE | N APPLES, 1993
MATERI ALS: fl uazinam (500 g/L SC), OMTE 30 WP (propargite 30%

METHODS: An ei ghteen year old orchard in St. CGeorge, Ontario was used
as the trial site. Treatnents (Table 1) were assigned to single tree
plots, replicated four tines and arranged according to a random zed
conpl ete bl ock design. Application was nade on August 6 when nite
popul ati ons reached approxi mately seven active nmites per |eaf.
Application was dilute, using a hand gun sprayer delivering 3000

L/ ha. Sprayer pressure was 2760 kPa (400 psi) at the source. Apples
wer e mai ntained through the season with a NOVA/ DI THANE appl e scab
control programand | M DAN for general insect control. Visua
phytotoxicity ratings were conducted at 3, 7 and 13 days after
treatnment (DAT). Efficacy ratings were conducted at the sane
interval and consisted of counts made with a m croscope and hand | ens
on 25 whol e | eaves per tree. Data were analyzed using an analysis of
variance and Duncan's nultiple range test at the 5% significance

| evel .

RESULTS: Efficacy data is presented in Table 2 and Table 3. There
was no visual phytotoxicity to trees in any of the treatnents tested.

CONCLUSI ONS: All treatnents provided significantly greater control of
adult and nynph mtes conpared to untreated check plots after 3, 7
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and 13 days. There was no significant difference between treatnents.
Mte nunbers were |l ow all season, peaking at approxi mately seven
mtes per leaf in the first week of August and then di m nishing
towards the end of August.

Table 1. Treatnent |list and tim ng of application.

Tr eat nent Rate (prod/ 100 L water) Ti m ng

1. Untreated control -- -

2. fluazinam 500 SC 0.10 L 7-10 adul ts/| eaf
3. fluazi nam 500 SC 0.075 L 7-10 adul ts/| eaf
4. fluazinam 500 SC 0.050 L 7-10 adul ts/| eaf
5. OM TE 30 WP 2.15 kg ai/ha 7-10 adul ts/| eaf

Tabl e 2. Response of mites to various chemical treatments three and
seven days after treatnment (DAT).

Mean Nunber of M tes/Eggs per Leaf

3 DAT 7 DAT
Treatnment Rate Adul t Ny nph Egg Adul t Ny nph Egg
prod/ 100 L)

1 --- 3.81 a* 1.50a 2.19a 1.29a 0.77 a 2.16 a

2 0.10 L 0.64 b 0.20 b 1.92 ab 0.03 b 0.11 b 1.53 b

3 0.075 L 0.49 b 0.28 b 2.08 ab 0.10 b 0.17 b 1.85 ab

4 0.050 L 0.41 b 0.23 b 1.72 b 0.06 b 0.10 b 1.47 b

5 2.15 kg 0.08 b 0.14 b 1.84 ab 0.00 b 0.03 b 1.61 b

* Means foll owed by the sane letter not significantly different
(P=0. 05, Duncan's MRT)
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Table 3. Response of mites to various chemical treatnents 13 days
after treatnent (DAT).

Mean Nunber of M tes/Eggs per Leaf

13 DAT
Tr eat ment Rat e Adul t Ny nph Egg
(prod/ 100 L)
1 --- 0.92 a* 0.69 a 2.31 a
2 0.10 L 0.00 b 0.03 b 1.56 b
3 0.075 L 0.00 b 0.03 b 1.65 b
4 0.050 L 0.00 b 0.00 b 1.20 b
5 2.15 kg ai/ha 0.00 b 0.00 b 1.48 b

* Means followed by the sane letter not significantly different
(P-0. 05, Duncan's MRT).

#008

STUDY DATA BASE: 353-1261-9007

CROP: Apple, cv. Mlntosh

PEST: European red mte, Panonchus ul m

NAVE AND AGENCY:

SM TH R F and LOVBARD J

Agriculture Canada, Research Station, Kentville, Nova Scotia, BOP 1CO
Tel: (902) 679-5730 Fax: (902) 679-2311

TI TLE: EVALUATI ON OF APOLLO SC FOR EFFI CACY AGAI NST EUROPEAN RED M TE
MATERI ALS: APOLLO 500 SC (cl ofentezine), SUPERICR 70 SEC AL

METHODS: The test site was a 5 ha commercial block of 35 yr old
apple, cv. Cortland. At the "tight cluster' stage of devel opnment
(May 19th) six trees were sprayed with one of the of the foll ow ng
(rates are product per ha): APOLLO 500 SC 200, 300 or 400 niL or
SUPERIOR O'L at 65 litres. An adjacent portion of the growers
orchard was treated with 600 nL APOLLO, and additional part received
no mticide. Treatments were sprayed to run-off at a rate of 3300
L/ ha using a truck nounted sprayer maintaining a tank pressure of
2800 kPa. On June 9, June 18th, July 11, July 29 and August 21 | eaf
cluster samples were randomy taken from each treatnent, passed
through a mte brushing machine and |ife stages counted under a

di ssecting mcroscope. In addition to red mte, apple rust mte and
the predatory mite Typhl odromus pyri were tallied.

RESULTS: Tables 1 through 5 summarize the treatnent prograns and
subsequent results.

CONCLUSI ONS: The first detectable differences were fromthe 30 day
post treatnent, (Table 2) June 18th with all treatnents adequately
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controlling both red mte notiles and eggs. All rates of APOLLO and
even the SUPERIOR dilute oil suppressed red mte populations till the
|atter part of July, a span of over 70 days. Only by m d August
(Table 5) did red mte resurge to levels that equalled the unsprayed
control trees. There as no effect on apple rust mte nor predatory
mtes with the exception of the commercial grower's bl ock where an
additional |ate season niticide was applied. Poor spray coverage by
the grower in his APCLLO application is attributed to control failure
inred mte suppression (Tables 3,4 and 5).

Table 1. Spray program and sunmary of results conparing European red
mte popul ations treated on May 19th and sanpled June 9th. Mte
nunbers nean (SE) are per fruit |eaf cluster.

Tr eat nent

rate red mte eggs red mte nmobiles rust mte Typhl odronus
product/ ha

200 n 1.0 (1.0)a 1.0 (0)a 0a 0.5 (0.5)a
300 n 0a 1.5 (1.5)a 3.0 (1.0)a  Oa

400 m Oa 1.0 (1.0)a Oa Oa
SUPERI OR

aL

65 litres Oa 0.5 (0.5)a Oa Oa

Table 2. Spray program and sunmary of results conparing European red
mte popul ations treated on May 19th and sanpled June 18th. Mte
nunbers, mean (SE) are per fruit |eaf cluster.

Tr eat nent

rate red mte eggs red mte nmobiles rust mte Typhl odronus
product/ ha

APOLLO

200 m Oa Oa 1.0 (1.0)a 0.5 (0.5)a
300 m 2.5 (1.5)a Oa 2.0 (1.0)a Oa
400 m 1.0 (1.0)a Oa 2.5 (1.5)a Oa
SUPERI OR

aL

65 litres 0.5 (0.5)a Oa Oa Oa
unsprayed

check 72.0 (28.0)b 2.5 (0.5)b 1.5 (0.5)a 0a
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Tabl e 3. Spray program and sunmary of results conparing European red
mte popul ations treated on May 19th and sanmpled July 11th. Mte
nunbers nean (SE) are per fruit |eaf cluster.

Tr eat nent

rate red mte eggs red mte nobiles rust mte Typhl odr onus
product/ ha

APOLLO

200 m Oa Oa 7.5 (7.0)a Oa
300 m Oa Oa 14.0 (5.5)a Oa
400 m Oa Oa 11.0 (8.0)a Oa
SUPERI OR

aL

65 litres Oa Oa 0.5 (0.5)a Oa
unsprayed

check 7.5 (4.5)Db 12.5 (3.0)b 7.5 (4.5)a Oa
gr ower

APOLLO

600 m 6.0 (2.0)b 26.0 (2.0)b 0.5 (0.5)a Oa

Table 4. Spray program and summary of results conparing European red
mte popul ations treated on May 19th and sanmpled July 29th. Mte
nunbers, nmean (SE) are per fruit |eaf cluster.

Tr eat nent

rate red mte eggs red mte nobiles rust mte Typhl odronus
product/ ha

5.5 (5. 0.5 (0.1)a 19.0 (7.0)a Oa
300 m 5.0 (1.0)a 1.0 (0.4)a 134.0 (115.5)a Oa
6.0 (2 1.0 (0.1)a 96.0 (44.5)a 0.5(0.1)a
SUPERI OR
aL
65 litres 4.5 (0.5)a Oa 16.0 (8.0)a Oa
unsprayed
check 25.0 (1.0)a 23.0 (18.5)a 80.5 (52.5)a 0.5(0.1)a
gr ower
APOLLO
600 m 77.5 (0.5)b 16.5 (3.5)a 17.5 (3.0)a Oa
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Table 5. Spray program and sunmary of results conparing European red
mte popul ations treated on May 19th and sanpl ed August 21st. Mte
nunbers, mean (SE) are per fruit |eaf cluster.

Tr eat nent

rate red mte eggs red mte nobiles rust mte Typhl odr onus
product/ ha

a 115.5 (27.5)a 1
0.5)a 194.5 (100.5)a
1.0)a 114.0 (34.5)a

wo

5.5(1.1)abc

SUPERI OR

aL

65 litres 4.0 (1.0)a 1.5 (1.0)a 103.0 (46.0)a 4.0 (0.1)bc
unsprayed

check 16.0 (8.0)a 5.0 (2.0)b 128.0 (27.0)a 6.0 (0.1)ab
gr ower

APOLLO

600 m 12.5 (5.5)a 3.5 (0.5)b 40.0 (31.0)a 1.5 (0.5c

#009

STUDY DATA BASE: 353-1261-9007

CROP: Apple, cv MlIntosh

PEST: Green apple aphid, Aphis pom (DeCeer)

NAVE AND AGENCY:

SMTH R F, LOVBARD J, NEWION A, LOVBARD M and PATTERSON G

Agricul ture Canada Research station, Kentville, Nova Scotia B4N 1J5
Tel: (902) 679-5333 Fax: (902) 679-2311

TI TLE: EFFI CACY OF TWO PESTI Cl DES FOR SUPPRESSI ON OF GREEN APPLE
APHI D, 1993

MATERI ALS: BAY NTN 33893 240FS (unknown), PIRIMOR 50 WP (pirim carb).

METHODS: The trials were conducted in an experinental apple orchard
cv Cortland at the Agriculture Canada research station Kentville,

N.S. Trees were spaced 4 mapart in the rows and 5 m between rows.

I ndi vidual trees for each treatnment were randonly selected and a
conpl etely random zed design used to assign treatnments. The

experi ment began July 10th when col oni es of green apple aphid were
establ i shed on water sprouts within the tree canopy. Treatnents were
applied at a rate of 3300 L water/ha using a truck-nounted sprayer

mai ntai ni ng a tank pressure of 2800 kPa. Two control products and an
untreated control were conpared for efficacy against the aphid (Table
1). Post treatnent nortality counts were taken at 24h, 48h and 96h
intervals by randomy exami ning ten aphids fromeach of four sprouts
for each treatnent. Data were transformed square root (n+ 1) prior
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to analysis of variance (ANOVA) and separation of the neans by
Tukey' s pairw se conpari son.

RESULTS: PI RI MOR gave the nost rapid rate of kill with nearly 100%
control within 24h of application (Table 1) but by the 96h interval
bot h products had achi eved the sane | evel of aphid suppression.

CONCLUSI ONS: Both insecticides were effective in elimnating green

appl e aphid and BAY NTN representing a new class of product will be
nmost useful in resistance managenent within orchard |Integrated Pest
Managenent .

Table 1. Efficacy of two pesticides in suppressing green apple aphid
popul ati ons Kentville, N.S. in 1993. Mean nunber of dead aphids from
initial group of ten.*

Treatnent/rate Post treatnent sanple interval
ai / ha 24h 48h 96h
check

(wat er only) 0. 5a 0. Oc 0. Oc
Pl RI MOR 50 WP

5009 9.8b 10. Oa 10. Oa
BAY NTN 33893 240 FS

90g 1.0b 4.3b 9. 8a

* Means within a columm sharing a conmon |etter are not
significantly different P= 0.05, according to Tukey's pairw se
conpari son of the neans.

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

PEST: Spotted Tentiform Leafm ner, Phyllonorycter blancardella (F.);
Eur opean Red Mte (ERM), Panonychus ulm (Koch);
Tarni shed Plant Bug (TPB), Lygus lineolaris (P. de B.)

NAVE AND AGENCY:

THOVSON G R and LAPP P

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 AC 303, 630 AND ADM RE (NTN 33893) FOR CONTROL
OF EARLY SEASON | NSECT PESTS I N APPLES, 1993

MATERI ALS: AC 303,630 - 240g/L SC, ADM RE - 240g/L F (NTN 33893),
DECI S - 25¢g/L EC (deltamethrin), MORESTAN - 25 WP (chi nonet hi onat),
APOLLO - 50g/L SC (clofentezine), GUTHION - 50 WP (azi nphos-netyl)
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METHODS: Trial was established in a twelve year old plantation of

Mcl ntosh trees on M 26 rootstock, spaced 1.83 mX 3.66 m using a

R C.B. design with five-tree plots and four replicates. Applications
were made with a di aphram punp/ handgun system operating at 1380 kPa,
and were made on a spray to run-off basis. A full dilute rate of
3000 L/ ha was assunmed and treatnent m xes were diluted on this basis.
TREATMENT DATES: On May 10(A), with the trees at the full pink stage,
the 1st applications were made on treatnents 1-4 and 6. DECIS,
MORESTAN, and APCLLO were applied in treatnent 6, the conmercia
standard. On May 28(B), with the trees at calyx, applications were
made on treatnents 1, 2, 4, 5 and 6. GUTHI ON was applied in
treatment 6. On June 8(C), with the apples at 8-10 mmin di aneter
applications were nade on treatnments 1, 2, 5 and 6. GUTHI ON was
applied in treatnent 6. On July 7(D), a final schedul ed application
was applied to treatnent 3. ASSESSMENTS: The | eaves on 160 clusters
per plot were all exam ned on July 30 for TLM m nes; the nunber of
spurs with mnes present are reported. A harvest of 175 appl es per
pl ot was made on 21/09 for assessnment; the percentage of apples that
di splayed TPB injury are reported. At each of the ERM assessnent
dates presented, 15 |eaves/plot were exam ned for notile forns and
eggs using a binocular mcroscope.

RESULTS: As presented in the table.

CONCLUSI ONS: As conpared to the control, all treatments significantly
reduced the nunmbers of TLM mines present. ADMRE treatnents that
received a cal yx application gave the best TLM control; al

treatnments containing this product gave results that were
statistically conparable to those of the conmmercial standard. AC
303,630, at the higher rate, did not differ statistically fromthe
trial's comercial standard treatnent, but the higher |evel of mnes
in the 75g treatnment was significantly different fromall treatnents
but the 100g treatnent. The TPB injury levels in the untreated
control were representative of those found comrercially in this
region. None of the treatnment progranmes used, including the
comrerci al standard, resulted in any significant reduction of the TPB
damage. The ADM RE treatnents containing a pre-bl oom application had
the | owest level of injury. The ERM counts performed in the 10-14
day period follow ng each of the first three applications, did not
reveal any of the treatnents to have any significant inpact on the
popul ation |l evels. The weather in this period was cool er and wetter
t han usual, and was not favourable to nite devel opnent. As the ERM
popul ati on devel oped through I ate June and into July, only the
comrerci al standard treatnment denmonstrated any significant |evels of
control.
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Tr eat ment Rat e Ti m ng TLM M NES TPB % NJ. ERM 23/ 05
g ai/ha /160 SPURS FRU T MOTI LES EGGS

1. AC 303, 630*** 75 ABC 7. 7b* 11. 2a** 0. 5c 0. 1la
2. AC 303, 630*** 100 ABC 6. Obc 10. 1a 2.0a 0. Oa
3. ADM RE 90 AD 2.0cd 7.0a 0. 7bc 0. Oa
4. ADM RE 90 AB 0.2d 7.4a 0. 5c 0. Oa
5. ADM RE 90 BC 0. 6d 10. Oa N A N A
6. DECI S/ APOLLO A A 2.7cd 8. 6a 0. 2c 0. Oa

MORESTAN, A

GUTHI ON BC
7. CONTROL - - 26. 8a 11. 6a 1. 9ab 0. Oa

* Means in sane columm, followed by sane letter are not
significantly different (P<.05,DVRT), data square root
transformed before DVRT(det ransf ormed data shown).

** Means in sanme colum, followed by sane | etter are not
significantly different (P<.05,DVRT), data arcsin square root
transformed before DVRT(det ransf ormed data shown).

***  Tween 20 was used for application timngs B&C at 0.1% v/v.

Tr eat nent Rate Timng ERM08/06 ERM 23/06 ERM 01/07 ERM21/07
g ai/ha MOTI LES EGGS MOTI LES EGGS MOTI LES EGGS MOTI LES EGGS

1. AC 303, 630* 75 ABC 0.3a 1.6a 0. 9a 0.0 0.8b 3.2ab 8.4ab 25.6bc
2. AC 303,630* 100 ABC 0.2a 1l.7a 0.7ab 0.0 0.9b 1.8bc 7.3bc 17.3cd
3. ADM RE 90 AD 0.1a 1.2ab 0.6ab 0.0 1.2ab 4.2ab 10.7ab 26. 0Obc
4. ADM RE 90 AB 0.1a 1.0ab 0.9a 0.0 1.4ab 3.8ab 12.5ab 37.3ab
5. ADM RE 90 BC 0.2a 1.2ab 1.1a 0.1 1.9a 5.1a 14.7a 45. 5a
6. DECI S/ 12.5 A 0.1a 0.2Db 0. 1b 0.0 0.0c 0.0c 1.3c 2.5d

APOLLO 225 A

MORESTAN, 563 A

GUTHI ON 1125 BC
7. CONTRCL - - 0.1a 1.5a l1.1a 0.1 1. 5ab 3. 1ab 10. 6ab 28. Oabc

*  Tween 20 was used for application timngs B&C at 0.1% v/v.
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#011

STUDY DATA BASE: 306-1261-9019

CROP: Apple, cv. Red Delicious

PEST: Tarni shed plant bug, Lygus lineolaris L.

NAVE AND AGENCY:

GAUL S Oand SMTH R F

Agricul ture Canada, Research Station, Kentville, Nova Scotia B4N 1J5
Tel: (902) 679-5333 Fax: (902) 679-2311

TI TLE: EFFI CACY OF TWO | NSECTI CI DES AGAI NST TARNI SHED PLANT BUG ON
APPLE, 1993

MATERI ALS: ADM RE 240 FS (I m dacl oprid), RI PCORD 400 EC (cypernethrin).

METHODS: Appl e shoots were obtained froman experinental apple orchard
at the Agriculture Canada Research Station, Kentville, N.S. Treatnents
replicated four tinmes were applied on August 9, 1993 by imrersing two
shoots from Red Delicious apple trees in the respective solution (5L

wi th concentrations based on a spray application of 3300 L water/ha) and
all owing the shoots to air dry. Field collected adult tarnished plant
bugs TPB (ei ght per cage) were placed in saran screened insect cages (70
cmby 48 cmby 48 cm containing the treated apple bearing shoots.
Following treatnent, nortality was recorded at 24 hour intervals for
four days. The least significant difference test used for means
separation followng t test analysis of the conbi ned data.

RESULTS: Mean % nortality and standard error of the nmean, SEM predicted
from anal ysis of the conmbined data are presented in the table.

CONCLUSI ONS: Cypernethrin increased TPB nortality. |Imdacloprid (90 g
ai/ha) did not significantly increase TPB nortality above contro
| evel s.
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Table 1. Mean percent nortality of tarnished plant bug caged with
treated apple bearing shoots, Kentville, N.S. in 1993.*

Tr eat ment Rat e Rat e % nortality (SEM
(m/ha) (g ai/ha) 24 hour 48 hour 72 hour 96 hour

Contr ol - - 12. 5a 28. 8a 43. 8a 56. 3a
(8.75) (6. 25) (11. 25)

(11. 25)

ADM RE 240 FS 375 90 18. 8a 31. 3a 43. 8a 53. 8a
(3.75) (8.75) (23.75)

(12.50)

RI PCORD 400EC 125 30 50. Ob 62. 5b 75. 0b 78. 8a
(8.75) (8.75) (5.00)

(6. 25)

* Means within a columm sharing a conmon |etter are not
significantly different P=0.1, according to the | east significance

di fference test.
N

#012
STUDY DATA BASE: 352-1461-8501
CROP: Apple, Currant, Hops, Raspberry, Strawberry

PEST: Two spotted spider mte (TSSM Tetranychus urticae, European red
mte (ERM Panonychus ulm (Garman), Apple rust mte Acul us
schl echt endal

NAVE AND AGENCY:

NESBI TT D C, MARSHALL D B and THI STLEWOOD H M A

Research Branch, Agriculture and Agri-Food Canada, Research Station
Vi nel and Station, Ontario, LOR 2EO

Tel: (905) 562-4113 Fax: (905) 562-4335

TI TLE: COVPATI BI LI TY OF PESTI CI DES TO AN | NSECTI Cl DE- RESI STANT STRAI N
OF THE PREDATORY M TE AMBLYSEI US FALLACI S, 1993

MATERI ALS: KELTHANE AP 35 (dicofol), OMTE 30 W (propargite), CARZOL 92
SP (fornetanate HCL), CYMBUSH 250 EC (cypernethrin), DECIS 2.5 EC

(del tanmethrin), GUTHI ON 50 W (azi nphos-nethyl), DI AZI NON 50 W
(diazinon), |IMDAN 50 W (phosnet), CYGON 480 E (di nethoate), SEVIN 50 W
(sevin), LANNATE L 24 (nethonyl), THH ODAN 4 EC (endosul fan).

METHODS: A sequential assay was developed to rapidly classify the
conpatibility of selected insecticides and acaricides enpl oyed on berry
and fruit crops in B.C. and Ontario, for a pesticide-resistant strain of
A. fallacis which is commercially available. This strain is resistant
to many or ganophosphorous insecticides and has been pressured and

sel ected with AMBUSH (pernethrin) in the |aboratory to inprove
pyrethroid resi stance discovered in a field popul ation.

The assessnent involved two nodes of testing. The initial step

requi red brushing untreated Tetranychus urticae (all stages) onto a
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section of apple leaf (3x4 cm |ower |eaf surface up) set on a piece of
nmoi stened cotton contained in a Petri dish. Using a binocul ar
m croscope, 5 adult gravid femal es were transferred to each leaf, for a
total of 100-120 per product. The recomrended field rates of the
pesticides were converted to dilute spray rates. Five m of the dilute
material was applied through a Potter spray tower (topically to each
unit). Controls (n=40 fenmales) were treated with distilled water. The
mtes were held after treatnent in an environnmentally controlled room at
24°C, 60+10% RH, with a |ight/dark photoperiod of 16/8h for up to 96
hours. Unsprayed T. urticae were added after treatnment as required.
bservations were nade at post-treatnment intervals of 24+l1hr and
96+1hr, but ceased after 24 hr. and 72 hr. when nortality was $99% wth
the exception of Guthion and Di azinon. Mortality was neasured as the
sum of percent dead on | eaf and percent repellency. Repellency was
measured as the sum of percent in water and percent m ssing, (under
leaf, etc.). Gand neans for the control nortality and repellency were
cal cul ated and Abbott's formula was used to correct treatnent nortality
and repellency. Data were also collected on the nunber of eggs present,
percent egg hatch, percent larval nortality and percent [ arval
repel l ency, which are not reported.

Usi ng val ues suggested by the International Organization for Biologica
Control, test materials were categorised as harmess if adult nortality
was #30% and harnful if nortality $99% and repellency <40% |If nortality
by the Potter spray tower nethod was >30% and <99% or $99% wi th
repel l ency $40% we enpl oyed a second test, i.e. the FAO slide dip
method. This test would estimate nortality without the effects of
repel l ency, displayed by pyrethroids and other products. Gavid femal es
(n=120, 10 mtes/slide) were treated topically with pesticides at
recomended field rates and held as above for a 24 hr. post-treatnent
period. Treatment nortalities were adjusted by applying Abbott's
formul a using the grand nean for the controls. After conpleting the
second step, nortality by the slide dip method was reviewed and fina
classification occurred: harmess if nortality #30% noderately harnful
if nmortality >30% and <95% and harnful if nortality $95%

RESULTS: As presented in table.

CONCLUSI ONS: The pyrethroid DECIS and the three organophosphorous

i nsecticides GUTH ON, DI AZI NON, and | M DAN are rated as harmnl ess
according to our method of classification. The tolerance to the OP's
was denonstrated when this strain of A fallacis was released into
Ontari o appl e orchards and survived sprays of | M DAN and GUTHI ON, and
when it was released into British Colunbia hops fields and survived
three applications of DI AZINON. OM TE, CYMBUSH, CYGON, SEVIN, and
THI ODAN were cl assified as noderately harnful. KELTHANE, CARZOL, and
LANNATE wer e har nf ul

Both pyrethroids tested, CYMBUSH and DECIS, were repellent in the |eaf
assay, which incorporated topical and residual effects, and required
slide dip assays to estimate toxicity by topical application. SEVIN and
THI CDAN were al so repellent.

The conpatibility classifications are based on the assessnent of adult
gravid females. DECIS was reclassified fromharm ess to noderately

har nful based on our discretion due to a significant decrease in egg
production. The information presented in this report allows growers to
sel ect pesticides which would allow survival of populations of this
strain of A fallacis. Results obtained were related to the highest



1993 PEST MANAGEMENT RESEARCH REPORT 23

recommended field rates to sinulate the worst case scenari os.

Table 1. Classification of the conpatibility of pesticides to adult A
fallacis utilizing a sequential assay nethod.
Assay 2
Assay 1 - Potter spray tower slide dip
Field rate
Field equiv.** Hs post- Corr.*** @Corr.*** Corr.***Conpt.

Tradenane rate* (g ai/L) treat. % nort. %repell. %nort. class
Acari ci de
KELTHANE 4. 5kg/ 3000L 0. 53 96 100. 00 21. 24 N. A ~ har nf u
OM TE 5. 5kg/ 1000L 1. 65 96 50. 57 38. 96 N. A noder atel y
har nf ul
CARZOL 1. 1kg/ 3000L 0. 34 24 99. 10 14. 35 N. A har nf ul
byrethroid
CYMBUSH
280-400n / 1000L 0.10 72 98. 99 48. 92 37.48 noder atel y
har nf ul
DECI S 500mn / 3000L 0. 004 96 85. 43 66.0 21.59 noder atel y
har nf ul

trganophosphate

GUTHION 1. 75kg/2000L 0.44 72 0 0 N. A harm ess
DI AZI NON 3. 25kg/ 3000L 0.54 72 26. 24 10. 74 N. A harm ess
| M DAN 3. 75kg/ 3000L 0.63 96 0 0 N. A. harm ess
CYGON 2.75L /2000L O.66 96 84. 31 28. 90 N. A. noder at el y
har nf ul

Carbanate

SEVI N

3.0-6.75kg/ 3000L 1.13 24 100. 00 45. 31 93. 64 noder at el y
har nf ul
LANNATE 6. 75L/ 3000L 0.54 24 100. 00 7.90 N. A. har nf u

Chl ori nat ed hydrocar bon
THI ODAN 1. 25L/1000L 0.60 96 100. 00 91. 25 43. 84 noder atel y
har nf ul
* Highest rate selected fromOntario and B.C. Production CGuides for
appl e, raspberry, strawberry, currant and hops.
** Using values for highest field rate in 1,000-3,000L water, as
reconmended.

***  Treatnment nortality corrected using grand mean and Abbott's
formula. G and nean check nortality 10.79% n=460; repellency
8.58% n=460; slide dip nortality 5.63% n=160.

@ Mrtality equals the sumof % dead on | eaf plus % repellency.
~ N A - not applicable.
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#013

STUDY DATA BASE: 353-1261-9007

CROP: Apple, cv MlIntosh

PEST: Wnter noth, Operophtera brumata (L.);
Green pug moth Choroclystis rectangula (L.)

NAVE AND AGENCY:

SMTH R F, LOVBARD J, NEWION A, LOVBARD M and PATTERSON G

Agricul ture Canada Research station, Kentville, Nova Scotia B4N 1J5
Tel: (902) 679-5333 Fax: (902) 679-2311

TI TLE: EFFI CACY OF TWO | NTEGRATED PEST MANAGEMENT COMPATI BLE
PESTI Cl DES FOR SUPPRESSI ON OF W NTER MOTH AND GREEN PUG MOTH
ON APPLE, 1993

MATERI ALS: RH5992 (unknown), DI PEL WP plus 10% RI PCORD 400 EC
(cypernethrin).

METHODS: The trials were conducted in an experinmental apple orchard
cv Mclntosh at the Agriculture Canada research station Kentville,

N.S. Trees were spaced 6 mapart in the rows and 7 m between rows.
Four individual trees for each treatnent were randonly selected and a
conpl etely random zed design used to assign treatnments. The

experi ment began May 16th when fruit spur clusters were at the flower
bud separation stage. Treatnments were applied at a rate of 3300 L
wat er/ ha using a truck-nmounted sprayer maintaining a tank pressure of
2800 kPa. Two control products and an untreated control were
conpared for efficacy agai nst neonate winter noth and green pug noth.
Pre-treatment | arvae counts were taken 1h prior to pesticide
application and then at two, three, and seven days post treatnent.
One hundred fruit spur clusters per replicate were randomy picked
and brought to the | aboratory for mcroscopic exam nation of
nmortality counts. Direct damage to the fruit was assessed 60 days
post-treatnent. One hundred randomy picked fruit per replicate (400
per treatnment) were exam ned for feeding injury. Data were
transformed to square root (n + 1) prior to subjection to analysis of
variance (ANOVA) and separation of the neans by Tukey's pairw se
conpari son

RESULTS: Pre-spray larval counts did not differ anong treatnent trees
(Table 1 and 2) and an econom cally significant popul ati on was
present for both winter moth and pug noth. Wthin 48 h of
application the DI PEL/RIPCORD tank m x showed activity against the

| arvae, the RH5992 appear slower acting but by day seven equalled the
effectiveness of DIPEL/RI PCORD. Fruit injury was mnimzed to 2.8
and 0.8% respectively for DI PEL/ RIPCORD and RH5992 conpared to 22%
for the untreated control.

CONCLUSI ONS: Both insecticides were effective in controlling w nter
nmot h and green pug nmoth on apple and are useful alternative to
convention broad spectrum organophosphorus insecticides as an
enhancenent of Integrated Pest Management in Nova Scotia orchards.



1993 PEST MANAGEMENT RESEARCH REPORT 25

Table 1. Efficacy of two pesticides against neonate wi nter noth
| arvae on apple, Kentville, N.S. in 1993.*

Days post Unt r eat ed DI PEL WP 560g (product) RH5992 240F
tr eat ment control RIPCORD 3.6 m (ai/ha) 240 g(ai/ ha)
0 15. 5a 12. 0a 12. 0a
2 17. 3a 1.3b 7. 5ab
3 12. 5a 3.0b 4. 0ab
7 9. 5a 0. 0b 1.8b

Table 2. Efficacy of two pesticides agai nst neonate green pug noth
| arvae on apple, Kentville, N.S. in 1993.*

Days post Unt r eat ed DI PEL WP 560g (product) RH5992
240F
tr eat ment control RIPCORD 3.6 m (ai/ha) 240
g(ai/ ha)
0 13. 3a 12. 5a 11. 5a
2 17. 3a 4.3b 9. bab
3 9. 5a 4.8b 5. bab
7 11. 0a 0. 3c 5.5b

* Means within a colum sharing a conmon |etter are not
significantly different P= 0.05, according to Tukey's pairw se
conpari son of the neans.

#014

| CAR: 87000180

CROP: Saskat oon, Anel anchier alnifolia var. Snoky and Penbi na
PEST: Wolly el maphid, Eriosoma anmericanum (R | ey)

NAVE AND AGENCY:

HARRIS J L

Saskat chewan Agricul ture and Food, Sustainable Production Branch,
Regi na, Saskatchewan, S4S 0Bl

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

NEI LL G B and REYNARD D A

Agriculture Canada P.F. R A Shelterbelt Centre, Indian Head
Saskat chewan, S0G 2KO

Tel: (306) 695-2284 Fax: (306) 695-2568

TI TLE: LORSBAN RATE TRI AL FOR CONTRCL OF WOOLLY ELM APHI D ON
ESTABLI SHED SASKATOONS

MATERI ALS: LORSBAN 4E (cl or phyri fos)
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METHODS: The woolly el maphid is a serious pest of the roots of
saskatoon. In an attenpt to control this pest, various rates of
LORSBAN were tested on 'Penbina'" and ' Snoky' varieties of saskatoon
pl anted at Saskatoon, Saskatchewan. The trial was conducted on three
year old plants spaced approxi mately one neter apart. The trial
consisted of five treatnents; single applications of LORSBAN at rates
of 0.05 mM/L, 0.1 m/L and 0.2 m /L, LORSBAN applied at 0.1 m /L on
two dates and a water check. The five treatnents were replicated 14
times for each variety, in a Random zed Conpl ete Bl ock design with
single plant plots. All treatments were applied as a soil drench at
arate of 1 L of solution/plant. On July 9, the solutions were
poured over the main stenms of each plant, saturating the soil around
the roots. The repeat application of the LORSBAN was applied on July
18. The 'Penbina' variety was evaluated on August 17 and 18, and the
' Snoky' variety was eval uated on August 28, by exam ning half the
root system of each plant for aphid colonies. Evaluations were
conducted by digging a 15 cmdeep trench in a semcircle

approxi mately 30 cmaway fromthe main stens of each plant. The soil
around the roots were then renoved to expose aphid col onies. Aphid
colonies were rated on a scale of 0-5 as follows: 0-no aphids
present; 1-under 2 cm of aphid infested roots; 2-between 2 and 4 cm
of aphid infested roots; 3-between 4 and 7 cm of aphid infested
roots; 4-between 7 and 10 cm of aphid infested roots; 5-over 10 cm of
aphid infested roots. A square root (x + 0.5) transformati on was
conduct ed before analysis of variance and neans were separated by a
St udent - Newman- Keul s' test (al pha = 5%.

RESULTS: There were no significant differences between the LORSBAN
treatnents and the water check for the 'Snoky' variety (see table).
On the 'Penbina' variety, only the LORSBAN treatnment applied on two
dates significantly reduced the aphid infestation rating when
conpared to the check. No phytotoxic danage was recorded on any of
the saskatoon plants in the trial.

CONCLUSI ONS: I nfestation ratings were too | ow on ' Snoky' to eval uate
the effectiveness of LORSBAN. On the 'Penbina' variety, only the
repeat application of LORSBAN significantly reduced the aphid
infestation rating when conpared to the water check. This reduced
rating in the LORSBAN treatnent was still considered unacceptabl e.
The difference in the infestation ratings for the two varieties
suggest that varietal susceptibility should be further eval uated.
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rating*

Rat e Number of  -------------------
Tr eat nent (product/L) appl i cations Penbi na Snoky
LORSBAN 4E 0.05 m 1 2. 6ab 0. 4a
LORSBAN 4E 0.10 m 1 2. 5ab 0. 1la
LORSBAN 4E 0.20 m 1 2. 3ab 0. 1la
LORSBAN 4E 0.10 m 2 1.3b 0. Oa
Wat er check - 1 4. 1a 0. 4a

* Means within a colum followed by the sanme letter are not
significantly different at the 5% 1| evel according to the
St udent - Newman- Keul s' test.
#015
| CAR: 87000180

CROP: Saskat oon, Amel anchier alnif
Saskat oon, Anmel anchier alnif

olia Nutt.;
olia var. Thiessen
PEST: Wolly el maphid, Eriosoma anmericanum (R | ey)

NAVE AND AGENCY:

NEI LL G B and REYNARD D A

Agriculture Canada P.F. R A Shelterbelt Centre, Indian Head,
Saskat chewan

S0G 2KO

Tel: (306) 695-2284 Fax: (306) 695-2568

HARRIS J L

Saskat chewan Agricul ture and Food, Sustainable Production Branch,
Regi na, Saskatchewan S4S 0Bl

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

PRUSKI C

Al berta Tree Nursery and Horticulture Centre, Ednonton, Alberta T5B
4K3

Tel: (403) 422-1789 Fax: (403) 472-6096

TI TLE: LORSBAN RATE TRI AL FOR CONTRCL OF WOOLLY ELM APHI D ON NEWY
ESTABLI SHED SASKATOONS

MATERI ALS: LORSBAN 4E (cl or phyri f os)

METHODS: The wool ly el m aphid spends part of it's |ife cycle on the
roots of saskatoon. Establishnent of saskatoon plantings can be
difficult due to damage by this aphid. Various rates of LORSBAN were
tested as root drenches in saskatoon plantings at Wiite City and

I ndi an Head, Saskatchewan and Ednonton, Alberta. The plants at

I ndi an Head and Ednonton were open pollinated seedlings, whereas at
White City, Thiessen variety were used. First year seedlings spaced
approxi mately one neter apart were used at all sites. The trials
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consi sted of five treatnents; single applications of LORSBAN at 0.05
m/L, 0.10 mM/L and 0.20 m /L, LORSBAN applied at 0.10 m /L tw ce
over a one week interval and a water check. The five treatnents were
replicated 14 tinmes at White City, and 20 tines at |ndian Head and
Ednonton, in a Random zed Conpl ete Bl ock design with single plant
plots. All treatnments were applied as a soil drench at a rate of 1 L
of solution/seedling. Dikes of soil were forned around each seedling
to allow the solution to saturate the soil around the roots.
Treatnments were applied during the first week in July while the
repeat 0.10 ml /L application was applied approxi mately one week
later. Peak flight period of the early sunmer generation of the

wool 'y el m aphid occurred at Indian Head on July 2. On August 12,
the trial at Wite City was eval uated by exam ning half the roots by
digging a 15 cmdeep trench in a semcircle approxi mately 30 cm away
fromeach plant. The soil around the roots was then renoved to
expose aphid colonies. Aphid colonies were rated on a scale of 0-5
as follows: 0-no aphids present; 1-under 2 cm of aphid infested
roots; 2-2 to 4 cmof aphid infested roots; 3-4 to 7 cmof aphid
infested roots; 4-7 to 10 cmof aphid infested roots; 5-over 10 cm of
aphid infested roots. The trials at Indian Head and Ednonton were
eval uated during the | ast week of August. Each seedling was lifted
with a 20 x 20 x 20 cmball of soil. The soil around the roots was
removed to expose the aphid colonies. Infestation |evels were
determ ned using the above nmentioned rating system A square root (X
+ 0.5) transformati on was conducted prior to analysis of variance and
means were separated by the Student-Newman-Keuls' test (al pha = 5%.

RESULTS: Infestation ratings were generally low at all three sites
(see table). There was no significant difference in aphid
infestation ratings between treatnments and the water check at trials
conducted at |ndian Head and Ednonton. All LORSBAN treatnents at
White City had significantly |lower infestation rates than the water
check. No phytotoxic damage was noted for treatnents tested.

CONCLUSI ONS: LORSBAN provi ded a significant reduction in ratings of
the woolly el maphid at only one of three |ocations tested. LORSBAN
failed to give conplete control of the woolly el maphid, even at the
low infestation |evels tested.

Nunber of I nfestation rating*
Rat e applica-  -------- -
Tr eat nent (product/L) tions Indian Head Wite Gty Ednont on
LORSBAN 4E 0.05 m 1 0. 4a 0. 4b 0. Oa
LORSBAN 4E 0.10 m 1 0. la 0. 4b 0. Oa
LORSBAN 4E 0.20 m 1 0. 2a 0.1b 0. Oa
LORSBAN 4E 0.10 m 2 0. Oa 0. 4b 0. 3a
Wat er check - 1 0. 5a 1. 6a 0. 8a

* Means within a colum followed by the sanme letter are not
significantly different at the 5% evel according to the Student-
Newman- Keul s' test.
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#016

| CAR: 87000180

CROP: Saskat oon, Anmelanchier alnifolia Nutt.

PEST: Wolly el maphid, Eriosoma anmericanum (R | ey)

NAVE AND AGENCY:

NEI LL G B and REYNARD D A

Agriculture Canada, P.F.R A. Shelterbelt Centre, Indian Head,
Saskat chewan

S0G 2KO

Tel: (306) 695-2284 Fax: (306) 695-2568

HARRIS J L

Saskat chewan Agricul ture and Food, Sustainable Production Branch,
Regi na, Saskatchewan S4S 0Bl

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

TI TLE: LORSBAN TI M NG TRI AL FOR CONTROL OF WOOLLY ELM APHI D ON
NEWY ESTABLI SHED SASKATOONS

MATERI ALS: LORSBAN 4E (chl orpyri fos)

METHODS: The woolly el maphid is a serious pest of the saskatoon
roots. LORSBAN at 0.1 m /L was applied as a soil drench on one of
four weekly intervals from June 23 to July 14, 1993 at I|Indi an Head,
Saskat chewan. Open-pollinated seedlings were planted in a Random zed
Conpl ete Bl ock design at a 1.0 m spacing. The four treatnent
application dates and a dry check were replicated 25 tines using
single plant plots. One litre of solution was applied on each plant.
Di kes of soil were forned around each seedling to allow the solution
to saturate the soil around the roots. Peak flight period of the
sumrer generation of woolly elmaphid occurred July 2, 1993. OOn
August 24 the root system of each seedling was lifted with a 20 x 20
X 20 cmball of soil. The soil around the roots was then renoved to
expose aphid col onies. The aphid colonies were rated using a scale
of 0-5 as follows: 0-no aphids present; 1-under 2 cm of aphid
infested roots; 2-2 to 4 cmof aphid infested roots; 3-4 to 7 cm of
aphid infested roots; 4-7 to 10 cm of aphid infested roots; 5-over 10
cmof aphid infested roots. A square root (x + 0.5) transformation
was conducted before anal ysis of variance with nmeans separated by a
St udent - Newman- Keul s' test (al pha = 5%.

RESULTS: Popul ati ons of the woolly el maphid were | ow t hroughout the
study (see table). Plants treated with LORSBAN on June 23, 30 and
July 14 had a significantly | ower aphid rating than the dry check.
There was no difference in aphid ratings between the July 7
application and the dry check. No phytotoxic damge was recorded on
any of the Saskatoon plants.

CONCLUSI ONS: LORSBAN reduced the popul ation of the woolly el maphid
when applied on three of the four dates tested. None of the
treatments however provided conplete control, even with | ow
infestation rates observed.
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Rat e Aphid infestation
Tr eat nent (product/L) Application date rating*
LORSBAN 4E 0.1 m June 23 0. 56b
LORSBAN 4E 0.1 m June 30 0. 60b
LORSBAN 4E 0.1 m July 7 0. 88ab
LORSBAN 4E 0.1 m July 14 0. 28b
Dry check - - 1. 52a

* Means followed by the sane letter are not significantly
different at the 5% | evel according to the Student-Newran- Keul s
test.

#017
| CAR: 87000180

CROP: Saskat oon, Anmel anchier alnifolia var. Pemnbina;
Saskat oon, Anel anchi er sangui nea var. Parkhil

PEST: Wolly el maphid, Eriosoma anmericanum (R | ey)

NAVE AND AGENCY:

NEI LL G B and REYNARD D A

Agriculture Canada P.F. R A Shelterbelt Centre, Indian Head,
Saskat chewan

S0G 2KO

Tel: (306) 695-2284 Fax: (306) 695-2568

HARRIS J L

Saskat chewan Agricul ture and Food, Sustainable Production Branch,
Regi na, Saskatchewan S4S 0Bl

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

TI TLE: POST- HARVEST | NSECTI Cl DE TRI AL FOR CONTRCL OF WOOLLY ELM
APHI D ON ESTABLI SHED SASKATOONS

MATERI ALS: MALATHI ON 50 EC (mal at hi on); CYGON 240 E (di nmet hoate);
DI AZI NON 12.5 EC (di azi non)

METHODS: The wool ly el m aphid spends part of its life cycle on the
roots of saskatoon. |In an attenpt to control this pest, a post-
harvest insecticide trial was conducted at White City and Saskat oon,
Saskat chewan. 'Parkhill' variety was used at White City and

" Penbi na' at Saskatoon. Three-year-old plants spaced one neter apart
were used at each site. The trial consisted of five treatnents;
three insecticide treatnments, a water check and a dry check.
Treatnments were replicated 11 tinmes at White City and 15 times at
Saskat oon, in a Random zed Conpl ete Bl ock design with single plant
plots. Treatnents were applied as a soil drench at a rate of 10 L
sol ution/ per seedling. Retention bands were placed around each pl ant
to allow the solution to saturate the soil around the roots. The
bands were constructed from 22 gauge sheet nmetal and measured 120 cm
Il ong by 15 cm high, providing a 45 cmdiameter area around each
plant. Treatnments were applied on Septenber 1 at Wite City and
Septenber 2 at Saskatoon. The trials were evaluated on Septenber 9
and 10 at Wiite City and Septenber 12 and 13 at Saskatoon. To
determ ne the infestation rate of aphids, half of the root system of
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each plant was assessed. Assessnents were nmade by digging a 15 cm
deep trench in a semcircle approximately 60 cm away from each pl ant.
The soil around the roots was then renoved to expose aphid col onies.

Only the roots directly under the retenti on bands were assessed. The

aphid colonies were rated using a scale of 0-5 as follows: 0-no
aphids present; 1-under 2 cmof aphid infested roots; 2-2 to 4 cm of
aphid infested roots; 3-4 to 7 cmof aphid infested roots; 4-7 to 10

cm of aphid infested roots; 5-over 10 cm of aphid infested roots. An

estimte of the pre-treatnent col ony size was nmade by | ooking for a
bl uei sh-purple colouration on the roots and soil. This colouration
is associated with the woolly el maphid colony and is present even
after the dem se of the colony. The post-treatnment col ony size was
estimated by |ooking for Iive aphids in the blueish-purple area. A
bi nocul ar m croscope was used to confirmthe presence of |ive aphids.
Only plants that exhibited evidence of pre-treatnent aphid

col oni zation were included in the evaluation of products. Percent
control was estimated by calculating the difference between pre-
treatnment and post-treatnent ratings. Analysis of variance was
conducted and neans separated by a Student-Newran-Keul s' test (al pha
= 5% . Data were not transforned.

RESULTS: There was no significant difference in the pre-treatnent
infestation rates for all treatnments (see table). Post-treatnent
infestation rates were significantly lower for all three insecticide
treatments when conpared to the water check or dry check. Leaf burn
was recorded on approxi mately 80% of the DI AZI NON treated seedlings.
No | eaf burn was noted on seedlings in the MALATH ON, CYGON, water
check and control check plots.

CONCLUSI ONS:  CYGON and MALATHI ON reduced wool Iy el m aphi d popul ati ons

on the roots of saskatoon and did not cause phytotoxic danage.

Al t hough DI AZI NON reduced aphi d popul ati ons, the phytotoxic damage
was unacceptable. DI AZI NON should be tested at | ower rates to
determ ne if phytotoxic damge can be avoided. MALATHI ON and CYGON
applied after berry harvest has potential in reducing woolly elm
aphi d popul ati ons on saskatoon roots.

Wiite Cty* Saskat oon*
Pre- Post - Pre- Post -
trtnm. trtnt. trtm. trtnt.
Rat e infes. infes. %** infes. infes. %**
Tr eat nent (product/L) rate rate control rate rate control
MALATHI ON 50 EC 2.0 m 2. 8a 0. 7a 78a 2.9a 0. 4a 93a
CYGON 240 EC 2.5 m 3. 1la 0. la 99a 3. 5a 0. Oa 100a
DI AZINON 12.5 EC 5.0 m 1.9a 0. Oa 100a 2. 5a 0. la 96a
Wat er check - 2. 8a 2.7b 17b 3. 5a 2.9b 16b
Dry check - 2.7a 2.1b 30b 3. 8a 3.7b 7b
* Means in the sanme columm foll owed by the sanme |letter are not
significantly different at the 5% evel according to the Student-
Newman- Keul s' test.
** Percent control was cal culated only for plants that showed signs of

aphid infestation before treatnent.
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| NSECTS OF VEGETABLE AND SPECI AL CROPS /
I NSECTES DES LEGUMES ET CULTURES SPECI ALES

Section Editors / Réviseurs de section : J.G Stewart, J.H Tol man
#018 REPORT NUMBER / NUMERO DU RAPPORT

| CAR 61002030

CROP: Bean, white cv. ExRico

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

NAME AND AGENCY:

SCHAAFSVA A W

Ri dget own Col | ege of Agricul tural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: VALI DATI ON OF DAMAGE THRESHOLD USI NG LEAFHOPPER NYMPH COUNTS
AS THE DECI SI ON TOCL

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

METHODS: The crop was planted on 14 June, 1993 at 600, 000 seeds/ha in
rows 0.5 mapart at Ridgetown, Ontario. Plots were eight rows w de
by 8 min length. Treatments were arranged in a randoni zed conpl ete
bl ock design with four replications. CYGON was applied banded at
0.48 kg ai/ha in 170 L water/ha at 206 kPa pressure with a backpack
field sprayer. Plots were sprayed with a single nozzle directed over
each row. Plots were sprayed on 16, 23, 30 July, 6, 9, and 16 August
when beans were at the five to seven trifoliate, 10-12 trifoliate,
pod set, md pod fill (6 and 9 August), and late pod fill stages,
respectively. Leafhopper popul ations were estimated by counting
nynmphs fromten leaflets selected at randomfromthe centre of the
crop canopy. Countswere expressed as the average nunber of
nynphs/trifoliate. Yields were taken fromthree rows by 3 m out of
the centre of the plot on 5 October and corrected to 18% noi sture.

RESULTS: Rainfall data are presented in Table 1. Little rain fel
before md July. Populations in all plots did not exceed 2.5
nynphs/trifoliate. Leafhopper populations in the controls declined
gradual ly after a period of four out of six days of rain in end July
(Table 2). Rainfall was not heavy in any of these four days.
Mortality was not directly due to the mechanical effects of rain, but
rather a nortality factor related to noisture. Leafhopper counts and
correspondi ng yields are presented in Table 2.

CONCLUSI ONS: Wi | e nynph counts for potato |eafhopper exceeded 2.0
nynphs/trifoliate no econonmc return was obtained for dinethoate
sprays. There was no benefit to weekly sprays conpared with non-
treated controls. Some nortality factor related to noisture was
responsi ble for popul ation decline at the end of July.
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Table 1. Precipitation for July and August
in white beans.

for potato | eafhoppers

Table 2. Validation of decision threshold for

bean usi ng nynphs as the sanple target.

Deci si on

Thr eshol d
(T/ ha)
(nynph/
trifoliate)*

----leaf hopper counts (nynphs/trifoliate)

19

22

26

during period of sanpling
Ri dget own, Ontario 1993.

06 09 12 16

potato | eaf hopper on white
Ri dget own, Ontario, 1993.

0.5 (16 Jly)
1.0 (23 Jly)
2.0 (23 Jly)
CONTROL
WKLY SPRAY
oV %

15

Jly Jly
0. 6a** 0.
0.5a 0.
0.3a 0.
0.6a O.
0.4a 0.
69.9 9

* Bracketed dates are dates the plots were sprayed when threshol ds
wer e reached.

** Means foll owed by sanme letter do not significantly differ

Duncan's MRT)

( P=. 05,
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#019

| CAR 61002030

CROP: Bean, white, cv. ExRico

PEST: Seed corn maggot, Delia platura

NAME AND AGENCY:

SCHAAFSVA A W

Ri dget own Col | ege of Agricul tural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel: (519) 674-5456 Fax: (519) 674-3504

TI TLE: I NSECTI Cl DES FOR THE CONTROL OF SEED CORN MAGGOT | N WHI TE
BEANS

MATERI ALS: AC303, 630 240SC, AGROX B3 (diazinon + |indane + captan);
AGROX DL+ (diazinon + |indane + captan); FORCE 50EC (tefluthrin);
TF3755 200ST (tefluthrin); UBI 2627 200ST ( NTN33893);

VI TAFLO 280 (carbathiin + thiranm.

METHODS: The crop was planted on 10 May, 1993 at R dgetown, Ontario
on a sandy |loam soil near a manure pit, in 6 mrows spaced 0.76 m
apart at 100 seeds/plot, 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. Plots were
prepared on top of winter wheat (killed with glyphosate + anmoni um
sul fate + Agral 90) green manure ploughed in early May. Cattle
manure was disced in four weeks prior to planting. Plots were

pl anted when adults were nunerous (nonitored by yellow sticky cards).
The granul ar materials were applied using a plot scale Noble
applicator. T-band applications were placed in a 15 cm band over the
open seed furrow. In-furrow applications were placed directly into
the seed furrow. Seeds were treated in 200 g |lots using a desk-top
treater supplied by UNI ROYAL CHEM CAL. Percent energence was

cal cul ated by counting all the plants emerged per plot at the first

| eaf stage and relating that to the total nunber of seeds pl anted.
Percent injury was cal culated the follow ng day as the number of
seedl i ngs showi ng maggot injury over the nunber of seedlings dug up
in a 2 msection of row. Non-energed seeds/seedlings were included
in the cal cul ation.

RESULTS: Results are presented in Table 1.

CONCLUSI ONS: No material s provided better control than the standard
seed treatnents containing |lindane and di azi non.
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Table 1. Control of seed corn maggot in
at Ridgetown, Ontario in 1993.

Per cent Per cent
Tr eat ment Rat e Met hod Energence Infestation
NON- TREATED CONTROL 20 e* 81 a
VI TAFLO 280 2.6 m /kg SEED ST 49 a-d 44 ab
AGROX B3 3.2 g/ kg SEED ST 59 a 37 b
VI TAFLO 280 + 2.6 m /kg SEED ST 53 abc 27 b
AGROX DL+ 2.6 g/ kg SEED ST
VI TAFLO 280 + 2.6 m /kg SEED ST 45 a-d 41 b
UBlI 2627 ST 5 m /kg SEED ST
VI TAFLO 280 + 2.6 m /kg SEED ST 32 de 43 b
UBlI 2627 ST 10 m /kg SEED ST
VI TAFLO 280 + 2.6 m /kg SEED ST 39 cd 46 ab
UBlI 2627 ST 15 m /kg SEED ST
VI TAFLO 280 + 2.6 m /kg SEED ST 37 cd 48 ab
AC303, 630 240SC 2.7 m /100m row | N- FURROW
VI TAFLO 280 + 2.6 m /kg SEED ST 57 ab 30 b
TF 3755 200ST 3.0 m /kg SEED ST
VI TAFLO 280 + 2.6 m /kg SEED ST 50 abc 39 b
TF 3755 200ST 4.0 m /kg SEED ST
VI TAFLO 280 + 2.6 m /kg SEED ST 40 bcd 49 ab
FORCE 50EC 22.6 m /100m row | N- FURROW
oV (% 15. 3 33.7

* Means foll owed by the sane letter are not significantly
different at the 5% I evel (New Duncan's Miultiple Range test).
Data were transformed by ARCSI N(SQR(% ) before ANOVA and nean
separation. Reported neans were untransforned.
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#020

STUDY DATA BASE: 306-1252-9016

CROP: Cabbage, cv Stonehead

PEST: Di anondback noth (DBM, Plutella xylostella (L.);
cabbage | ooper (CL), Trichoplusia ni (Hub.) and
i nported cabbageworm (1 CW, Artogeia rapae (L.)

NAVE AND AGENCY:

GAUL S O BRYDON P E and NEWION A D

Agricul ture Canada, Research Station, 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, LANNATE L (nethonyl), TRI TON B-1956
(surfactant).

METHODS: The experinental site was a cabbage field at the Agriculture
Canada Research Station, Kentville N.S. Cabbage plots (five rows of
17 cabbage plants each, 5 mwide by 7.5 mlong) assigned to treatnment
in a random zed conpl ete bl ock design, were nonitored weekly fromthe
time of heading (June 15, 1993) by counting the nunber of |arvae on
1/3 the | eaves of 15 cabbages in the centre three rows of each plot.
When the nean nunber of Cabbage Looper Equivalents (CLE, 1 CL=1 CLE

1 1CW0.75 CLE, 1 DBM=0.2 CLE) exceeded 0.5, sprays containing TRI TON
B- 1956 (0.1% were applied using a tractor with a 12 nozzle side boom
sprayer calibrated to deliver 1316 L/ha at 1000 kPa. Control plots
were not sprayed. At harvest August 11, 1993, plant nunmber 3, 7 and
11 were sanpled fromthe centre three rows of each plot. For each
cabbage plant, injury was rated as none, light, nmedium or heavy, and
t he wei ght was neasured.

RESULTS: Injury ratings are shown in the table. The mean cabbage
head wei ght (1.46 kg; SEM 0.052) did not differ anong treatnents.

CONCLUSI ONS: RH-5992 2F and LANNATE L, applied when weekly nonitoring
i ndi cated CLE exceeded 0.5, effectively reduced cabbage injury
ratings.

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

Tr eat ment Rat e Injury Rating

(ai/ ha) None Li ght Medi um  Heavy
Contr ol -- 15 9 9 3
RH 5992 0.4 kg 36 0 0 0
Lannate L 0.5 kg 35 1 0 0
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#021
STUDY DATA BASE: 303-1452-8703
CROP: Cabbage, cv. Lennox

PEST: | nported cabbageworm Artogeia rapae (L.);
di anondback nmoth, Plutella xylostella (L.)

NAVE AND AGENCY:

LUND J E and STEWART J G

Agricul ture Canada, Research Station, Charlottetown
Prince BEdward I sl and C1A 7MB

Tel: (902) 566-6818 Fax: (902) 566-6821

TI TLE: EVALUATI ON OF | NSECTI CI DES FOR CONTROL OF | MPORTED
CABBAGEWORM (| CW AND DI AMONDBACK MOTH (DBM ON CABBAGE, 1993

MATERI ALS: RH 5992 2F 24% AC303 630 24% (pyrrole); AGRI DYNE 3%
(azadirachtin); PBO 90% (pi peronyl but oxi de).

METHODS: Cabbage seedlings were transplanted at Harrington, P.E.|.

on June 15, 1993. Pl ants were spaced at about 45 cmw thin rows and
87 cm between rows. Each four row plot neasured 3.5 mw de by 23 m
long. Plots were arranged in a randoni zed conpl ete bl ock design with
eight treatnents each replicated a total of four times. Fertilizer
was applied in accordance with recomendati ons for cole crop
production on P.E.I. Plots were sanpled weekly begi nning on July 29
and endi ng on Septenber 1. Counts of ICWand DBM | arvae were derived
fromthe destructive sanpling of six plants systematically sel ected
fromthe two center rows of each plot. Insecticides were applied
whenever a threshold of 0.25 Cabbage Looper Equival ents (CLE) was
surpassed. The nunmber of |ICWand DBM were nultiplied by 0.67 and
0.2, respectively, to convert to CLE. Insecticides were applied
using a precision plot sprayer delivering about 1240 L/ha at about
240 kPa. The spreader sticker LATRON-B was added to all spray

m xtures and the untreated check at the rate of 1.2 L/ha. Weds were
controlled by a pre-plant application of trifluralin at a rate of 600
g ai/ha on June 9 and several nechanical cultivations. Ten heads
fromthe center two rows of each plot were harvested on Septenber 13,
and wei ght and marketability were recorded. Heads which were free of
i nsects, frass, and feedi ng damage were consi dered narketable. An
anal ysis of variance was perfornmed on the data and Least Squares

D fferences (LSD) determ ned.

RESULTS: The results are summri zed in the table.

CONCLUSI ONS: Good control of |ICWand DBM | arvae was provi ded by al
the insecticides tested. Plots treated with AC303 630 required fewer
sprays than plots treated with the other insecticides. The addition
of PBO to the AGRIDYNE spray m xture enhanced the | evel of insect
control compared to AGRIDYNE al one. There were no significant
differences in head wei ghts, but nore marketabl e heads were harvested
fromplots treated with RH 5992 or AC303 630 than with AGRI DYNE

Heads taken fromthe check plots or plots treated with PBO al one were
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not consi dered nmarketable. Cabbage plants treated with PBO either
al one or with AGRIDYNE had a yell owi sh col ouri ng.

Table 1. Efficacy of several insecticides against |arvae of the
i nported cabbageworm (1 CW.

Tr eat nment Rat e No. of No. of | CW Larvae/ Pl ant %

g Sprays  ---------mme i Mar ket s

ai / ha August Sept

4 11 18 25 1 9

Check - - 0.0 4.5 12.2 15.0 16.0 12.8 0
RH5992 140 5 0.1 4.7* 3.3* 0.9* O0.3* 0. O* 95
RH5992 240 5 0.0 3.6 2.8 0.7 0.0* 0. O* 93
AC303630 50 4 0.1 2.3* 1.8 0.3* 0.0 0.0 93
AC303630 100 3 0.0 1.8 1.2 0.2 0.1 0.0 100
Agri dyne 25 6 0.1 2.8 8.9* 6.6* 2.7* 1. 4% 85
Agri dyne+PBO 25+504 6 0.2 3.7 5.2 2.3 0.2* 0. 4~ 80
PBO 504 6 0.2 4.2 9.0* 12.4* 11.8* 10.2* 0
LSD (P<0.05) 0.14 1.97 3.21 2.01 4.27 3.49 9.7

* Application of insecticide follow ng count.

Table 2. Efficacy of several insecticides against |arvae of the
di anondback noth (DBM .

Tr eat nment No. of DBM Lar vae/ Pl ant

Rate @ -ccmmmmm e e a o Head W s.

g August Sept kg/ 10 Heads

al/ha  ----ccm e men e

4 11 18 25 1 9

Check - 0.8 2.7 3.6 53 3.5 3.1 31. 4
RH5992 140 1.0 2.0 2.0% 4.0 4.1* 3.1* 33.2
RH5992 240 0.5 1.6 1.9* 3.3 3.2 2.7*% 33.5
AC303630 50 1.0 2.0 O0.7*% 0.3 0.1* 0.0 32.9
AC303630 100 1.4 1.7 0.4~ 0.2 0.2 0.0 34.6
Agri dyne 25 1.2~ 3.5 2. 3* 3.3 2.6 2. 3% 33.2
Agri dyne+PBO 25+504 0.9 0.9 1. 2* 1.5 1.3* 0.8~ 33. 4
PBO 504 1.5~ 2.2 2. 6* 4.3 6.6* 5.7*% 33. 4
LSD ( P<0. 05) 0.58 1.77 1.51 2.05 2.08 2.68 N. S

* Application of insectide follow ng count.
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#022
BASE DE DONNEES DES ETUDES: 310-1452-8504
CULTURE: Chou, cv. Bartolo

RAVAGEUR: Pi éride du chou, Pieris rapae (L.);
fausse-teigne des cruciferes, Plutella xylostella (L.);
fausse- arpenteuse du chou, Trichoplusia ni (Hibner)

NOM ET ORGANI SME:

NUCKLE J R et MALTAIS P

Départ enent de biologie, Université de Moncton, Mncton, N -B., ElA
3E9

Tél: (506) 858-4291 Tél écopi eur: (506) 858-4541

LEBLANC P. V., Fernme expérinental e Sénateur Hervé J. M chaud,

Agricul ture Canada, Bouctouche, N.-B., EOA 1Q0

Tél: (506) 743-2464 Tél écopi eur: (506) 743-8316

Tl TRE: CONTRCLE DES POPULATI ONS LARVAI RES CHEZ LE CHOU PAR
L' UTI LI SATI ON DE SEUI LS D | NTERVENTI ON

PRODUI TS: AMBUSH 500 EC (Pernethrin)

METHODES: L' étude a été effectuée selon un plan a blocs conplets

al éatoires contenant 8 parcelles répétées 3 fois. Chaque parcelle
contenait 8 rangs de 5,6 mde |ong espacés de 1 m Les choux furent
transplantés le 16 juin 1993 a raison de 16 pl ants/rang espacés de 35
cm Une application d herbicide trifluralin (TREFLAN 545 EC, 2,0

L/ ha, 206 kPa) fut effectuée le 14 juin ainsi qu' une application de
fensul fothion (DASANIT 720 SC, 25 m/rang - 100 m 482 kPa) contre |la
nouche du chou le 17 juin. Les traitenments conprenaient un ténoin
sans insecticide; application d'insecticide de fagcon réguliére a
toutes les 2 senmmines dés |'apparition des insectes (Cédule);
application d'insecticide a toutes les 2 senmnines dés la formation
des tétes (Téte) et application d insecticide dés |'obtention de
seuils d'intervention de 0,10; O0,15; 0,20; 0,25; et 0,50 CLE (CLE
Cabbage Looper Equivalent). L'AMBUSH fut appliqué au noyen d'un

pul véri sateur nonté sur tracteur a une pression de 552 kPa avec un
débit de 140 ml/ha. Le dépistage des trois espéces de | épidopteres

| arvaires sur 10 plants choisis au hasard dans |les 4 rangs du centre
de chacune des parcelles fut effectué une fois par semai ne pour un
total de 15 dépistages. La récolte eut lieu les 14 et 15 octobre.

Le poids, le diametre et la qualité commerciale de 30 choux choisis
au hasard dans les rangs du centre de chaque parcelle furent

enregi strés. Les choux étaient jugés de qualité comerciale
lorsqu'ils n'avaient pas de |larves, matieres fécal es ou dégats causés
par |es insectes.

RESULTATS: Voir tabl eau ci-dessous.

CONCLUSI ONS: Tous les traitenments basés sur | e CLE ont maintenu dans
| " ensenbl e des CLE noyens significativenent différents du Cédul e et

du Térmoin. Le traitenent Cédule avec 6 applications d'insecticide a
significativement maintenu e plus faible CLE noyen et a présenté un
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poi ds, un dianetre, et une qualité conmerciale significativenent
supérieurs aux autres traitements. Par rapport au traitenent Cédul e,
les seuils 0.1 et 0.2 CLE ont nécessité respectivenent 3 et 4
applications d'insecticide en noins, mais n'ont donné qu'une qualité
commerci ale d' environ 90% seul enent . Pour leurs parts, les seuils
0.25 et 0.5 CLE ont perm s d' écononiser 5 arrosages chacun nmais |es
qual i tés commerci al es obtenues sont trop faibles pour étre
acceptables. En effet, le seuil 0.5 CLE a présenté apres |e Ténpin
| a deuxi énme plus faible valeur commerciale (52.3% significative.
Les traitements Téte et 0.25 CLE ne différent pas significativenent
entre eux pour la qualité commerciale et e CLE noyen nmais | e seui
0.25 CLE a perm s d' économ ser par rapport au traitement Cédule 5
applications d'insecticide contre seulement 2 pour le traitenent
Téte. Ainsi, un seuil de 0.5 CLE serait beaucoup trop él evé pour
control er efficacenent |es |arves phyll ophages du chou. Dans |es
conditions rencontrées, le traitenment Cédule est celui qui a perms
de produire la nmeilleure qualité comerciale de chou. Cependant, |le
seull qui senblerait présenter le neilleur potentiel devrait étre
entre 0.1 et 0.2 CLE. Ces seuils pernmettent d' économ ser 3 ou 4
arrosage tout en maintenant des CLE nobyens faibles pour des qualités
commer ci al es conparabl es et qui s'approchent du traitenment Cédul e.
Dans | a présente étude, le seuil 0.1 CLE est celui qui est le plus
prés des résultats obtenus avec des arrosages réguliers (Cédule).

Tabl eau 1. Productivité du chou soumis a différent traitenents.

Trai tements # d' arrosage CLE Poi ds D anetre Qual i té*
(Moyenne) (9) (cm (9
Ténoi n 0 0. 322d** 1052. 6d 13. 3c 9. 0e
Cédul e 6 0. 030a 1233.4a 14.1a 98. 0a
Téte 4 0. 104bc 1052. 6d 13. 3c 78. 0c
0.10 CLE 3 0. 052ab 874.8e 12.4d 91. 3ab
0.15 CLE 2 0. 071abc 1085. 8c 13. 3c 86. 7bc
0.20 CLE 2 0. 079abc 1031. 3d 13. 2c 90. Obc
0.25 CLE 1 0. 104bc 1198.9b  13.9b 81. Obc
0.50 CLE 1 0.113c 1025. 7d 13. 2c 52.3d

*  Transformation arcsin (SQRT (%) des données avant |e test.

** Les valeurs suivies de la méne lettre ne sont pas
significativenent différentes au seuil 5% (Fisher's LSD
[Statistix Analytical Software 1992]).
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#023

| CAR 61006535

CROP: Cabbage, cv. Zenlinga

PEST: | nported cabbageworm Pieris rapae (L)

NAME AND AGENCY:

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: EFFECT OF SURFACTANTS FOR THE CONTRCL OF CABBAGE | NSECTS
USI NG AC303, 630 240 SC

MATERI ALS: AC303, 630 240SC (experinmental); AGRAL 90 (ni) (non-ionic
surfactant); COVPANION (ni) (non-ionic surfactant); FRI GATE (ci)
(cationic surfactant); ENHANCE (ci) (cationic surfactant).

METHODS: Cabbage was transpl anted on June 4 in two row plots spaced
0.9 mapart. Plots were 8 min length, 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 of water. |Insecticides were
applied on June 22, July 10, 20, 30, and August 19. | nsect | eaf

f eedi ng damage assessnents were made by counting areas of insect
feedi ng across a plot on August 10 and a foliar danage rating on
August 21.

RESULTS: As presented in the table.

CONCLUSI ONS: None of the surfactants al one provi ded any consi stant

| evel of cabbage insect control. However, when used in conbi nation
with the insecticide AC303,630 240SC, the surfactants AGRAL 90,
COVPANI ON and ENHANCE significantly inproved the effectiveness of the
insecticide. Foliar damge ratings for plants treated with AGRAL 90
at the higher rate and COVMPANI ON conbi ned with AC 303, 630 were
significantly higher than the rating for the insecticide applied at
100 g ai/ha without surfactants. This suggests that half rates of
AC303, 630 240SC when mi xed with the higher rate of AGRAL 90 and
COVPANI ON provi ded equal control than when the insecticide was used
alone at the full rate.
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# of Insect Fol i ar Damage
Rat e Feedi ng Danage Areas* Ratings (0-10)**

Treat nents kg ai/ha Aug. 10 Aug. 21
AC303, 630 240SC 0. 05 8. 5b*** 3. 3cde
AC303, 630 240SC 0. 10 5.3b 4. 8bc
AC303, 630 240SC + 0. 05

AGRAL 90 (ni)***=* 0.05% v/ v 6. 3b 6. Oab
AC303, 630 240SC + 0. 05

AGRAL 90 (ni) 0.1%v/v 4. 3b 7. 5a
AC303, 630 240SC + 0. 05

COVPANI ON (ni) 0.1%v/v 7.3b 6. 5a
AC303, 630 240SC + 0. 05

FRI GATE (ci) 0.1%v/v 4. 8b 4. 5bcd
AC303, 630 240SC + 0. 05

ENHANCE (ci) 0.1%v/v 5.8b 6. Oab
AGRAL 90 0.1%v/v 18. 8a 1. Of
COVPANI ON 0.1%v/v 19. 5a 2. Oef
FRI GATE 0.1%v/v 18. 8a 2.8e
ENHANCE 0.1%v/v 20. 8a 3. 0de
Contr ol 22. 0a 1. Of

* Number of Insect Feeding Danmged Areas - the average number of
f eedi ng clusters per plot. The |lower the nunber, the nore
effective the treat nment.
** Foliar Danage Ratings (0-10) - 0, no control, foliage severely
damaged; 10, conplete control.
*** Means followed by the sane letter are not significantly
di fferent (P<0.05 Duncan's nmultiple range test).

**** (ni) - non-ionic surfactant; (ci) - cationic curfactant.
N

#024

| CAR 61006535

CROP: Cabbage, cv. Zenlinga

PEST: | nported cabbageworm Pieris rapae (L)

NAME AND AGENCY:

Pl TBLADO R. E. ., Ri dgetown Col | ege of Agricultural Technol ogy,
Ri dget own, Ontari o, NOP 2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: | NSECT CONTROL | N CABBAGE

MATERI ALS: MONI TOR 480 LC (et ham dophos); DI PEL (Bacillus

thuringi ensis var. kurstaki); RH 5992 240EC (experinental); GUTH ON
240 SC (azi nphos-nethyl); AC303, 630 240 SC (experinmental); TH ODAN
4EC (endosul fan); RIPCORD 400EC (cypernethrin).

METHODS: Cabbage was transpl anted on June 4 in two row plots spaced
0.9 mapart. Plots were 8 min length, replicated four tinmes in a
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random zed conpl ete bl ock design. Spray applications were made with
a back pack airblast sprayer at 240 L/ha of water. |Insecticides were
applied on June 22, July 10, 20, 30, and August 19. A 0.25%
concentration of the surfactant COVPANI ON was added to each
treatnment. Insect |eaf feeding damage assessnents were taken by
counting areas of insect feeding across a plot on August 10 and a
foliar danmage rating on August 21.

RESULTS: As presented in the table.

CONCLUSI ONS: The i nported cabbageworm was nost effectively controlled
when AC303, 630 240SC was m xed with either TH ODAN 4EC or RI PCORD
400EC. All three rates of AC303, 630 240SC, the higher rate of RH
5992 240EC, and MONI TOR 480LC al so provi ded i nported cabbageworm
control. High levels of insect control was not achi eved using DI PEL
the | ower rate of RH-5992 240EC, or GUTHI ON 240SC.

# of Insect Feeding Fol i ar Damage

Rat e Damage Areas* Ratings (0-10)**
Treat nents product/ ha Aug. 10 Aug. 21
MONI TOR 480LC 1.1 L 6. 3cde*** 5. Obc
DI PEL 1.0 kg 14. 5ab 2. 3f
RH 5992 240EC 0.3 L 13. 5ab 3.5c-f
RH 5992 240EC 0.6 L 6. Ocde 4.3b-e
GUTHI ON 240SC 2.25 L 10. 5bc 3. Odef
AC303, 630 240SC 0.21 L 6. 3cde 4. 8bcd
AC303, 630 240SC 0.31 L 7.8cd 3. Odef
AC303, 630 240SC 0.42 L 5. O0de 5.5b
AC303, 630 240SC; 0.21 L
THI ODAN 4EC 2.00 L 4. 8de 7.4a
AC303, 630 240SC; 0.21 L
Rl PCORCD 400EC 0.125 L 2. 3e 8. 3a
Contr ol 17. 3a 2. 5ef
* Number of Insect Feeding Damage Areas - the average nunber of
f eedi ng clusters per plot. The |lower the nunber, the nore
effective the treat nment.

** Foliar Danage Ratings (0-10) - 0, no control, foliage severely
damaged; 10, conplete control.
*** Means followed by the same letter are not significantly different
(P<0.05 Duncan's nmultiple range test).
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#025

STUDY DATA BASE: 364-1421-8704

CROP: Canol a, var. Excel

PEST: Crucifer flea beetle, Phyllotreta cruciferae (CGoeze)

NAVE AND AGENCY:

WSE | L

Agricul ture Canada Research Station, 195 Daf oe Road, W nnipeg,
Mani t oba R3T 2MWd

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 (carbofuran); CLOAK (lindane 53.3% carbathiin
4.5% thiram 9% ; COUNTER 5G BI ODAC 5G (terbufos); FORCE (tefluthrin
14. 3% ; AMAZE (|sofenphos 93% benonyl 20% thiram 2% ; UBI 2608-1
PREM ERE PLUS (lindane 35% thiabendazole 1.4% thiram4.2%;

PREM ERE (| i ndane 40% thi abendazole 1.6% thiram 4.8% ; EXP 80511A,
ROVRAL ST (lindane 50% i prodione 16.7%; VITAVAX RS (lindane 68%
carbathiin 4.5% thiram 9% ; EXP 80430B;

METHODS: Canol a at 5.6 kg/ ha was seeded May 18, 1993 in 17.5 cmrow
spacings in field plots at a depth of 2 to 3 cmwith a double disc
press drill at denlea, Manitoba. Plots of 1.25 mby 8.0 mwere
replicated five tines in a random zed conpl ete bl ock design. Effects
of treatnments on germnation were tested at seeding by placing 4
sanpl es of 25 seeds/treatnment onto noistened filter paper in covered
petri dishes for six days at 25 C.  Two plant counts of 0.25 n2 and a
vi sual assessnent of flea beetle damage were taken in each plot on
June 21. Flea beetle damge was rated using a scal e based on percent
of leaf surface area damaged; 0 = no damage; 0.5 = 5% 1.0 = 10% 2 =
25% 3 =50% 3.5 = 75% 4 = 100% Plots were harvested by straight
combi ni ng on Septenber 30 and October 4, 1993 and seed sanples were
dri ed before being weighed.

RESULTS: Rates in the table refer to the weight of the active
i ngredi ent of the insecticide in the pesticide fornulation.

CONCLUSI ONS: Seed germi nation was not affected by any insecticide
treatment. Flea beetle populations in all plots during the canol a
seedl ing stage were very | ow because of cool, wet weather. No feeding
injury by flea beetles to the cotyledons or first true | eaves was
observed in any treatnent. Plant stand and yields in all treatnments
did not differ fromthe CHECK.
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Rat e Seed Canol a
(g ail Germ Pl ant Pl ant s Yi el d

Treat ment s kg seed) (9 Damage / 2 (g/ nR)
CHECK - 98a* 0 161ab 168. 8a
FURADAN 50 99a 0 162ab 163. 5a
FURADAN + CLOAK 50 + 12 94a 0 138ab 167. Oa
COUNTER 50 99a 0 128b 178. 7a
COUNTER + CLQAK 50 + 12 91a 0 129ab 166. Oa
Bl ODAC 50 97a 0 148ab 170. 6a
Bl ODAC + CLOAK 50 + 12 94a 0 132ab 168. 5a
FORCE 4 99a 0 145ab 171. 7a
FORCE 8 94a 0 158ab 170. 7a
AVAZE 12 96a 0 163ab 163. 6a
UBl 2608-1 4 95a 0 148ab 185. 2a
UBl 2608-1 6 97a 0 167a 169. Oa
UBl 2608-1 8 97a 0 163ab 169. 9a
UBl 2608-1 10 95a 0 139ab 165. 7a
PREM ERE PLUS 11.2 97a 0 163ab 179. 4a
PREM ERE 11.2 100a 0 165ab 163. 7a
EXP 80511A 12 97a 0 155ab 164. 1a
ROVRAL ST 12 98a 0 151ab 175. 9a
CLOAK 12 94a 0 133ab 187. 0a
ROVRAL ST 15 97a 0 159ab 171.9a
VI TAVAX RS 15 98a 0 137ab 169. 4a
EXP 80430B 15 97a 0 132ab 183. 6a

*  Means followed by the sane letter are not significant (DVR test,
P>0. 05) .

N

#026

STUDY DATA BASE: 364-1421-8704

CROP: Canol a, cv. Exce

PEST: Crucifer flea beetle, Phyllotreta cruciferae (CGoeze)

NAVE AND AGENCY:

WSE | L

Agricul ture Canada Research Station, 195 Daf oe Road, W nnipeg,
Mani t oba R3T 2Md

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

TI TLE: SEEDLI NG PROTECTI ON AND FLEA BEETLE CONTRCL | N CANOLA
W TH SEED DRESSI NG | NSECTI CI DES

MATERI ALS: AMAZE (i sof enphos 93% benonyl 20% thiram 2% ; FORCE
(tefluthrin 14.3%; UBI 2608-1; PREM ERE PLUS (|indane 35%

t hi abendazole 1.4% thiram4.2%; PREM ERE (lindane 40%

t hi abendazole 1.6% thiram4.8%; EXP 80511A; ROVRAL ST (lindane 50%
i prodi one 16.7%; CLOAK (lindane 53.3% carbathiin 4.5% thiram 9% ;
VI TAVAX RS (lindane 68% carbathiin 4.5% thiram9%; EXP 80430B
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METHODS: Treatnents were seeded on June 2, 1993 into sterile soil in
16 dram plastic vials that had a 2 nmhole in the bottomfor water
entry. Plants were thinned to a maxi nrum of four per vial. Wite
quartz sand was placed on the soil, and clear plastic cages with
screened openi ngs were placed over the vials after seedlings energed.
Plots of one cage/treatnment were replicated eight tines. Three
beet| es/ pl ant were added to each cage one to two days after seedling
energence, and beetle nortality was assessed two, four, and seven
days later. All dead beetles were replaced after each assessnent.
After seven days plant damage was rated according to percent of |eaf
surface damaged by beetles: 0 = no damage; 0.5 = 5% 1.0 = 10% 2.0 =
25% 3.0 = 50% 3.5 =75% 4.0 = 100% and the cotyl edons were

wei ghed. The trial was run in a greenhouse at 25 - 28 Cwith a 16:8
phot operi od.

RESULTS: Flea beetle nortality presented in the table was anal yzed by
Duncan's Miltiple Range test after arcsine transformati on and before
adj ust nent by Abbott's fornul a.

CONCLUSI ONS: Excellent flea beetle control and seedling protection
were provided by AMAZE and all |indane fornul ations. Althouigh al
treatnments of FORCE or UBI 2608-1 reduced plant damage and
significantly increased cotyl edon weight, flea beetle efficacy was
significantly | ess than AMAZE and all |indane fornul ati ons on al
assessnent dates. VWhile flea beetle nortality and cotyl edon wei ght
were not affected by increases in UBI 2608-1 rates, FORCE at 8 g
ai / kg seed was significantly nore effective against flea beetles
after seven days than the |low rate.

Rate (g ai/ Flea Beetle Mrtality Plant Damage Cotyl edon

Tr eat ment kg seed 2D 4D 7D 7 D. W. (nm)
CHECK - 0d* Oc Oc 3.4 15e
AVAZE 12 100a 100a 100a 0.1 97a
FORCE 4 84b 72b 1lic 1.1 69d
FORCE 8 92b 78b 66b 0.7 70d
UBl 2608-1 4 10cd 69b 68b 0.9 79bcd
UBl 2608-1 6 3d 74b 32bc 1.1 68d
UBl 2608-1 8 21c 69b 29bc 0.7 78bcd
UBl 2608-1 10 10cd 84b 71b 0.3 74d
PREM ERE PLUS 11.2 100a 100a 100a 0.1 79bcd
PREM ERE 11.2 100a 100a 100a 0 75cd
EXP 80511A 12 100a 100a 100a 0 91abc
ROVRAL ST 12 100a 100a 100a 0 96a
CLOAK 12 100a 100a 100a 0 76cd
ROVRAL ST 15 100a 100a 100a 0.1 91abc
VI TAVAX RS 15 100a 100a 100a 0 78bcd
EXP 80430B 15 100a 100a 100a 0 93ab

*  Means followed by the sane letter are not significant (DVR test,
P>0. 05) .
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#027

BASE DE DONNEES DES ETUDES: 310- 1452- 8504

CULTURE: Chou-fleur, cv. Andes

RAVAGEUR: Pi éride du chou, Pieris rapae (L.);
fausse-ar penteuse du chou, Trichoplusia ni (Hibner);
fausse-teigne des cruciferes, Plutella xylostella (L.)

NOM ET ORGANI SME:

NUCKLE J R et MALTAIS P

Départenent de biologie, Université de Moncton, Mncton, N -B., ElA
3E9

Tél: (506) 858-4291 Tél écopi eur: (506) 858-4541

LEBLANC, P.V.,Fernme expérinental e Sénateur Hervé J. M chaud,

Agricul ture Canada, Bouctouche, N.-B., EOA 1Q0

Tél: (506) 743-2464 Tél écopi eur: (506) 743-8316

TI TRE: CONTROLE DES | NSECTES RAVAGEURS DU CHOU- FLEUR PAR
L' UTI LI SATI ON DE SEUI LS D | NTERVENTI ON

PRODUI TS: AMBUSH 500 EC (Pernethrin)

METHODES: L' étude fut réalisée selon un plan a blocs conplets

al éatoires contenant 8 parcelles répétées 4 fois. Chaque parcelle
contenait 6 rangs de 4.5 mde |ong espacés de 90 cm Les choux-
fleurs furent transplantés le 16 juin 1993 a raison de 15 plants par
rang espacés de 35 cm Une application d herbicide trifluralin
(TREFLAN 545 EC, 2.0 L/ha) fut réalisée le 14 juin ainsi qu'une
application de fensul fothion (DASANIT 720 SC, 25 nml/rang) contre |la
nmouche du chou, le 17 juin. Les traitenents conprenaient un ténoin
sans insecticide; application d'insecticide de facon réguliére a
toutes les 2 senmmines dés |'apparition des insectes dans |es
parcell es (Cédule); application d'insecticide a toutes |es 2 senmines
dés la formation des tétes (Téte) et application d'insecticide dés

| " obtention des seuils d'intervention de 0,10; 0,15; 0,20; 0, 25; et
0,5 CLE (CLE: Cabbage Looper Equivalent). L'insecticide fut appliqué
au nmoyen d'un pul vérisateur nonté sur tracteur a une pression de 552
kPa avec un débit de 140 m/ha. Le dépistage des 3 especes |larvaires
était effectué 1 fois par semmine sur 10 plants choisis au hasard
dans les 4 rangs du centre de chaque parcelle pour un total de 10
dépi stages. La récolte se fit a la maturité des choux-fleurs les 19,
23 et 30 aolt. Le poids, le dianetre et la qualité comerciale de 28
choux-fleurs choisis au hasard dans |es rangs du centre de chacune
des parcelles furent enregistrés. Les choux-fleurs étaient jugés de
qualité comrerciale lorsqu'ils n'avaient pas de |larves, de matieéres
fécal es ni de dégats causés par |es insectes.

RESULTATS: Voir tabl eau ci-dessous.

CONCLUSI ONS: Aucune différence significative n'a été enregistrée pour
le poids et le diametre pour |'ensenble des 8 traitenents. Le
traitement Cédul e avec 3 arrosages d' Anbush a mai ntenu un CLE nobyen
significativenment plus faible que les 7 autres traitenents. Les 5
seuils utilisés n'ont tous nécessité qu' un seul arrosage et ont
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présent &€ des CLE noyens équivalents. Seul le seuil 0.2 CLE a eu un
CLE noyen conparable & celui du traitenment Cédule. Tous les
traitements ont présenté des qualités conmerciales trés faibles. Les
seuils qui ont donné les neilleurs rendenents non significatifs entre
eux ont été ceux de 0.25, 0.15 et 0.1 CLE. Les rendenents obtenus en
qualité comrerci al e ne pernmettent pas de conclure sur |a pertinence
des seuils choisis et nécessiteront une reprise de |'étude a |'été
1994.

Tabl eau 1. Productivité du chou-fleur soums a différents
traitenents.
Traitements # d'arrosage CLE Poi ds D anetre Qual i té*
(Moyenne) (9) (cm (%
Ténpi n 0 0. 299a 324.1 12. 4 6. 3c
Cédul e 3 0. 053c 330.9 12.6 76. 5a
Tét e 0 0. 164Db 302.0 11.9 57.0Db
0.10 CLE 1 0. 140Db 329.9 12. 3 64. 8ab
0.15 CLE 1 0. 153Db 317.6 12.1 65. 2ab
0.20 CLE 1 0. 078bc 352.0 12. 4 58. 0b
0.25 CLE 1 0. 146Db 309.0 12.0 69. 5ab
0.50 CLE 1 0.162b 332.0 12. 3 58. 0b

Transformation arcsin (SQRT (%) des données avant |e test.

** |les valeurs suivies de la méne lettre ne sont pas
significativenent différentes au seuil 5% (Fisher's LSD
[Statistix Analytical Software 1992]).
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#028

BASE DE DONNEES DES ETUDES: 310- 1452- 8504

CULTURE: Chou-fleur, cv. Andes

RAVAGEUR: Pi éride du chou, Pieris rapae (L.);
fausse-ar penteuse du chou, Trichoplusia ni (Hubner);
fausse-teigne des cruciferes, Plutella xylostella (L.)

NOM ET ORGANI SMVE:

MALTAIS P et NUCKLE J R

Départ enent de biologie, Université de Moncton, Mncton, N -B., ElA
3E9

Tél: (506) 858-4328, Tél écopieur: (506) 858-4541

LEBLANC P V

Ferme expérinental e Sénateur Hervé J. M chaud, Agriculture Canada
Bouct ouche, N.-B. EOA 1Q&0

Tél: (506) 743-2464 Tél écopieur: (506) 743-8316

TI TRE: APPLI CATI ON DE SEUI LS D | NTERVENTI ON SELON LES PRATI QUES
CULTURALES DANS L' ERADI CATI ON DES | NSECTES RAVAGEURS DU CHOU- FLEUR

PRODUI TS: AMBUSH 500 EC (Pernethrin).

METHODES: Les choux-fleurs furent transplantés le 29 juin 1993 dans
des parcelles conprenant 6 rangs |longs de 4,2 mespacés de 90 cm
Chaque rang conptait 11 choux-fleurs espacés de 35 cm Les parcelles
étai ent di sposées selon un plan "split plot" avec 8 traitenents
princi paux et 2 sous-traitenments, chacun répété 3 fois. Les sous-
traitements conprenai ent dépi stages continus et application
d' insecticide suite au recouvrenent des tétes; et arrét de dépistage
et d application dinsecticide suite au recouvrenment des tétes. Les
traitements principaux conprenaient 1) un ténoin sans insecticide 2)
application d insecticide a toutes les 2 senmmines suite a
| "apparition des insectes dans |les parcelles (Cédule) 3) application
d' insecticide a toutes les 2 senmaines dés |'apparition de la téte
(Téte) et dés |'obtention de seuils d intervention de 4) 0,10; 5)
0,15; 6) 0,20; 7) 0,25; et 8) 0,50 CLE (CLE: Cabbage Looper
Equi val ent). L'insecticide AMBUSH 500 EC fut appliqué au noyen d'un
pul véri sateur nonté sur tracteur (140 m ha; 552 kPa). Une
application de fensul fothion (DASANIT 720 SC, 25 nml/rang) fut
réealisée le 30 juin contre |a nouche du chou. Le recouvrenent des
tétes consistait a attacher les feuilles des plants au-dessus des
choux-fleurs | orsque ceux-ci comencai ent a paraitre. Le dépistage
des | épidoptéres larvaires se fit une fois par semaine sur 10
pl ants/parcelle de la mse en terre a la récolte pour les traitenments
avec dépistages continus pour un total de 8 dépistages et jusqu' au
recouvrenent des tétes pour les traitenments avec arrét d' application
d' i nsecticide et de dépistage.

Dans les traitenents avec dépi stages et applications continues
d' insecticide les feuilles étaient détachées pour |e dépistage et
rattachées par aprés. Les récoltes se firent a maturité des plants
soit les 6, 7 et 16 septenbre. Le poids, |le dianetre et la qualité
comrerci al e de 20 choux-fleurs choisis au hasard dans | es rangs du
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centre de chacune des parcelles furent enregistrés. Les choux-fleurs
étaient jugés de qualité comrerciale lorsqu'ils n'avaient pas de
| arves, de matiéres fécales, ni de dégats causés par |les insectes.

RESULTATS: Voir tabl eau ci-dessous.

CONCLUSI ONS: Les traitenents avec dépi stage continus ont dénontré
dans | ' ensenbl e des CLE différents du traitenment Cédule qui avec 3
arrosages a pu maintenir les populations larvaires |les plus faibles.
Par contre le traitenent Téte avec 1 seul arrosage a connu |es
infestations |es plus élevées. Pour leur part, les traitenments avec
arrét de dépistage une fois les tétes attachées ont connu des
popul ati ons extrénenent variables avec e Témoin et |le traitenent
téte qui ont dénontré |les populations larvaires les plus fortes et le
traitement Cédul e avec 4 arrosages qui a connu | es popul ations |es
plus faibles. Il n'y a pas de différence significative dans |es
poids et |l es diametres des choux-fleurs pour aucun des traitenments et
sous-traitements. Alors qu'il y a différence significative chez la
qualité comrerciale des plants des différents traitenents a
["intérieur des sous-traitenents, il n'y a pas de différence
significative dans la qualité comerciale des choux-fleurs entre |les
pl ants des 2 sous-traitements. Ceci veut dire qu'il n'y a aucun
avantage a continuer |e dépistage et |'application d'insecticide une
fois les tétes attachées.
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Tabl eau 1. Productivité du chou-fleur soumis a différents traitenents
et pratiques culturales.

Dépi stage Traitenments # d'arrosage CLE Poi ds Dianetre Qualité*
(Moyenne)  (9) (cm (9
Conti nu Ténoi n 0 0. 247ab** 687.8 15.6  4.7d***
Conti nu Cédul e 3 0. 027d 787.5 16.5 46. 7b
Conti nu Téte 1 0. 337a 708.9 15.7 15. 7cd
Conti nu 0.10 CLE 2 0. 157bc 733.3 16.1 55. 7ab
Conti nu 0.15 CLE 1 0. 169bc 775.1 16.5 66. 7a
Conti nu 0.20 CLE 2 0. 153bc 691. 8 16.1 35. 7bc
Conti nu 0.25 CLE 2 0.103cd 791.7 16. 4 80. Oa
Conti nu 0.50 CLE 1 0. 194bc 716. 2 15.9 55. 3ab
Arrét Ténoi n 0 0. 391a 759.6 16.2 2.3d
Arrét Cédul e 4 0. 035e 785.7 16. 3 71. 3a
Arrét Téte 2 0. 333a 767.9 16.1 13. 3cd
Arrét 0.10 CLE 3 0. 090cd 748.9 16. 3 60. Oab
Arrét 0.15 CLE 1 0. 087cd 760. 4 16.5 71. 0a
Arrét 0.20 CLE 1 0. 075de 722.6 15.8 44. 7ab
Arrét 0.25 CLE 1 0. 136¢c 750. 3 16.1 51. Oab
Arrét 0.50 CLE 1 0. 205b 724.4 15.8 35. 3bc

* Transformation arcsin (SQRT (%) des données avant |e test.

** |les valeurs suivies de la méne lettre ne sont pas
significativenent différentes au seuil 5% (Fisher's LSD
[Statistix Analytical Software 1992]).

*** |es valeurs suivies de la méne lettre ne sont pas
significativenment différentes au seuil 5% (Test t d' approximation
Steel and Torrie 1980).

N

#029

| CAR: 92000164

CROP: Col e crops: cabbage, cauliflower, broccoli, Brussels sprouts
PEST: Various insects

NAVE AND AGENCY:

LOUGHTON A, BAKER R and SCHOCLEY J

Horticul tural Experinent Station, Sincoe, Ontario N3Y 4N5

Tel: (519) 426-7120 Fax: (519) 428-1142

TI TLE: | NTEGRATED PEST MANAGEMENT STUDI ES | N COLE CROPS, 1993
METHODS: The followng trials were conducted in 1993 at the

Horticul tural Experinent Station, Sincoe, Ontario. Dat a have not yet
been anal yzed.
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Tim ng of sprays for control of Lepidopterous |arvae on cole

crops.
Crop Transplanted in field
Early cabbage 20 May
Early cabbage 11 June

M d- season cabbage 23 June

M d- season broccol i 23 June

Lat e cabbage 23 June

Late caulifl ower 23 June
Early cabbage, | ate planted 22 July

Treat nents

No spray

Sprayed every seven days
Spray tim ng based on pest nonitoring threshold (Cabbage Looper
Equi val ent > 0. 3)

Timi ng of sprays for control of Thrips in cabbage (transplanted
23 June).

Treat nents

No spray

Sprayed every ten days starting 6 August

Sprayed every ten days starting when the second popul ati on peak
is detected on nonitoring

In 1993, no second popul ati on peak of thrips was detected.

Use of Trap Crops for Flea Beetles, on early cabbage
(transplanted 7 May).

Treat nents

No trap crop border row

Border row of Chi nese cabbage

Border row of Indian mustard (Brassica juncea, cv. crispifolia)

Use of Trap Crops for Di anbndback Moth in | ate-season cabbage
and Brussels sprouts (transplanted 16 June).

Treat nents

No trap crop border row

Border row of Chi nese cabbage

Border row of Indian mustard (Brassica juncea, cv. crispifolia)

Eval uati on of | ate-season cabbage cultivars (storage types) for
i nci dence of thrips injury during storage (transplanted 15
June).

Fourteen cultivars:- Marathon, Hyb. #4, National, Al bion,
Bently, Provita, Aval on, Bingo, Mntego, Hilton, Bartolo,

Gal axy, Multiton, Masada.

52
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#030

| CAR 61006535

CROP: Sweet corn, cv. Crisp'N Sweet 710, More

PEST: Western corn rootworm Diabrotica virgifera virgifera, Leconte,
and Northern corn rootworm Diabrotica barberi Smth and Law ence

NAME AND AGENCY:

Pl TBLADO R E

Ri dget own Col | ege of Agricul tural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: USE OF FORCE 1.5G ON STANDARD AND SUPERSVEET SWEET CORN
FOR THE CONTROL OF CORN ROOTWORMS

MATERI ALS: FORCE 1.5G (tefluthrin)

METHODS: Sweet corn cultivars were planted with a John Deere corn

pl anter on May 19. Plots were two rows spaced 0.9 mapart and 8 min
length, replicated four tinmes in a random zed conpl ete bl ock desi gn.
The supersweet Crisp'n Sweet 710 was planted in a different part of
the field for purposes of isolation fromthe standard Mire sweet

corn. The granular FORCE 1.5G was applied in-furrow using a plot-
scal e Nobl e applicator in a T-band application placed in a 15 cm band
over the open seed furrow and banded over the rowin a 1.5 cm band.
Phytotoxicity assessnments were taken on June 4 by counting the nunber
of energed plants. Final yields were collected on August 23 and
reported on an ear weight basis.

RESULTS: As presented in the table.

CONCLUSI ONS: The application of the corn rootworm granul ar

i nsecticide FORCE 1.5G did not cause any phytotoxicity to either the
super sweet or standard sweet corn cultivars used in this test.
There was no reduction in corn enmergence or Yyield.
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Table 1. Effect of the use of the insecticide FORCE 1.5G on the
energence and yield of sweet corn.

Yield

Rat e CRISP 'N kg/ pl ot

Treat nents g prod/100m Application SWEET 710 MORE MORE
FORCE 1. 5G 75.0 I n- Furrow 118. 5a* 137. Oa 10. 61a
FORCE 1. 5G 75.0 Banded 117. Oa 134. 5a 10. O5a
Contr ol 111. 8a 136. Oa 10. 65a

* Means foll owed by the sane letter are not significantly
di fferent (P<0.05 Duncan's multiple range test)

#031

| CAR: 860000190

CROP: Onion, Yell ow cooki ng

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

NAVE AND AGENCY:

McDONALD M R, JANSE S, GABELMAN Wand WALTERS T

Muck Research Station, HRIO 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 MAGGOT FLY RESI STANCE

MATERI ALS: Oni on breeding lines obtained fromDr. WB. Gabel man,
University of Wsconsin and Dr. Tom Walters, Cornell University,
N.Y., two commercial cultivars, Norstar and Fortress.

METHODS: Two trials were conducted at the Muck Research Station where
onion flies occurred naturally. The same onion |lines were eval uated
in both trials; in one, onion transplants were planted in the field,
in the other, they were direct-seeded. There were four replicates of
transpl anted onions and three replicates of seeded onions per |ine,
arranged in a random zed conpl ete bl ock design. Each replicate
consisted of a 2.25 mrow for transplants, and a 1 mrow for seeded
onions. The transplants were seeded in the greenhouse on April 8 and
30 plants per 2.25 mrow were transplanted on May 20. Onions were
seeded on May 21 at 42 seeds/m Two commercial cultivars, Norstar
and Fortress, were used as checks for the trial. No i nsectici des
were applied throughout the trial period. Germ nation counts were
recorded for the seeded onions on June 14, 17 and 18. Damage
assessnent began one week after the peaks of the first (June 17),
second (August 3) and third (Septenber 9) generation of maggot flies.
Maggot damage was assessed tw ce per week by counting the nunber of
wi |l ted plants, once per week these assessnents were confirned by
roguei ng the onions and | ooking for synptons of maggot damage at the
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base of the plant. Assessnents on harvested oni ons were done on
August 31 and October 15 for the transpl anted and seeded oni ons,
respectively.

RESULTS: As presented in Table 1.

CONCLUSI ONS:  Significant differences were found in the susceptibility
to oni on maggot damage anong the onions in the trial. Anong the
transpl anted onions, 124-93 had |less first generation damage than
Norstar but none of the lines had significantly | ess onion maggot
damage than Norstar at the harvest assessnment or when total danage
was assessed.

Anong the seeded onions, differences in susceptibility were found
for first generation naggot damage only. Onions W56 and WH57, 1292-
91 and W54 had | ow | evel s of naggot damage conpared to the other
lines, and significantly | ess danage than Norstar. Only W56 had
| ess damage than Fortress.

Different susceptibility rankings were found between the
transplanted and direct seeded onions. The seeded oni ons were seeded
relatively late in the season and this may have affected the levels
of first generation oni on maggot danage that devel oped.
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Table 1. A comparison of percent onion rmaggot damage of transpl anted and
di rect seeded yel |l ow cooki ng onion breeding |lines at Kettleby/Bradford,
Ontario in 1993.

Transpl ant ed Direct Seeded

First Har vest * Tot al * First Har vest Tot al
Tr eat ment CGeneration Assessnent Damage Generation Assessnent Danage
124-93 35. 3a** 35. Oabcd 56. 3ab 56. 5i j ki 16. Oa 74. 3a
114-93 37. 7ab 51. 3bcd 62. 8abc 46. 2e- | 29.7a 64. 7a
123-93 43. 3bcd 58. Obcd 73. 8a-f 61. 5kl 22.7a 87. 3a
Nor st ar 44. 4bc 45. 5abcd 52. 8a 49. 6f -k 33. 3a 82. 0a
117-93 46. 4b-e 37. 5abcd 63. Oa-d 51. 49- | 8. 7a 74. 3a
126-93 46. 4b-g 69. 5cd 74. 8a-f 64. 6l 58. 3a 91.7a
W54 47. 1b-f 34. 8abcd 60. 3abc 28. 4bcd 28. 0a 55. Oa
1295-91 49.9b-h 8. 0a 55. Oab 31. 8b-f 15. 7a 41. Oa
102-93 53. 1c-i 57. 8bcd 73.5b-f 44.4d-k 18. 3a 49. 3a
118-93 53. 5c-] 35. 3abcd 67.8a-e 62. 0kl 13. 3a 88. Oa
WA59 57. 6h-k 40. 8abcd 76. 3a-f 39.9d-i 31. 3a 67.7a
1292-91 60. 6h- | 47. 5bcd 72.0a-f 24. 6abc 9.7a 74. Oa
WA55 62.3i-m 23. 5ab 69.5a-f 63. 0l 33. 3a 52. 0a
W58 64. 2k-n 31. Oabc 76.3a-f 33.0c-g 30. 3a 64. 3a
116-93 65. 5k-r 44. 3abcd 81.0e-f 42.2d-j 14. 3a 43. Oa
WA56 65. 8k-o0 59. Obcd 81.0c-f 13.6a 45. 7a 43. Oa
106- 93 68. Ok-p 72.3d 76.8c-f 59.0j kil 13. 3a 84. Oa
125-93 69. Ok-q 31. Oab 76. 0a-f 58. 5j kIl 16. Oa 74. 3a
107-93 72.80-r 61. Obcd 85. 3def 37.7d-h 28. 3a 74. Oa
WA57 78. 2pqr 65. Ocd 85. 3ef 16. 7ab 41. 7a 43. 7a
105-93 81. 5r 59. Obcd 91. 5f 47. 5e- 1| 35. 3a 68. 3a
Fortress - - - 29. 9bcde 22. 7a 63. O0a
LSD 7.7 30.7 15.7 10.9 - -

* Harvest assessnment was based on the number of bul bs with maggot
damage in relation to the nunber of bul bs remaining at harvest.
Tot al damage was based on the total cunul ative nunmber of plants
damaged in relation to the original nunmber of plants.

** Nunbers in a columm followed by the sanme letter are not
significantly different at P=0.05, Protected L.S.D. Test. Data
were subjected to an Arcsin transformation for anal ysis;
untransforned data are presented in the table.
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#032
| CAR: 84100737

CROP: Onion, var. Copra, Corona, Prince
oni on, bunchi ng, var. Parade

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

NAME AND AGENCY:

RITCEY G and HARRIS C R

Departnment of Environmental Biology, University of Guel ph, Ontario
N1G 2W. Tel : (519) 824-4120, ext. 3333 Fax: (519) 837-0442

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

MATERI ALS: TRI GARD 75% (cyromazi ne), LORSBAN 480 g/L (chlorpyrifos),
DYFONATE 250 g/L (fonofos), FORCE 18% (tefluthrin), ONCOL 40%
(benfuracarb), CARBATHI I N, THI RAM DI THANE M45 (mancozeb).

METHODS: The tests were done at the Holland Marsh on nmuck soil. The
oni on and bunchi ng oni on experinments were each arranged in a

random zed conpl ete bl ock design with four replicates. Comerci al
filmseed coatings (Bejo FILMKOTE) were provided by Bejozaden Ltd.,
War menhui zen, Holland. All seed plus DI THANE M45 (2.6 kg ai/ha) were
applied in the furrow at planting tinme (May 7, 1993) by an Eart hway
preci sion garden seeder. Each plot of the onion experinment was two
rows, 6 mlong and 40 cm between the rows. Esti mates for the
effectiveness of treatnments were nmade as follows: the nunber of
plants in one row of each plot were counted for initial stand on June
9 and then exam ned June 10, 14, 17, 21, 24, 28, 30, July 2, 5, 8,
and 12 for onion maggot damage. On each date plants wilting from

oni on maggot were counted and renmoved. On July 16, the remaining

pl ants were pulled and exam ned for onion naggots. On August 24 the
second row of plants were pulled and exam ned for onion maggots. The
proportion of plants damaged by the onion maggot was used to estimate
stand | oss. The bunching onion experinent had rows 5 mlong with 40
cm between the rows. Two-m section of each row was exam ned for

oni on maggot damage with accunul ati ve counts tw ce weekly from June
10 to July 21. On each date plants wilting from oni on nmaggot were
counted and renmoved. On July 26, the remaining plants were pulled,
exam ned for onion nmaggots.

RESULTS: Data are presented in Table 1.

CONCLUSI ONS: In the first generation the conmercial seed treatnent of
TRI GARD was nore effective than either rate of DYFONATE and the

hi gher rate of LORSBAN in controlling the onion maggot. FORCE and
ONCOL was not satisfactory. The seed variety, Prince and Corona, had
a |l ower maggot infestation than the seed Copra. The seed treatnment
on bunchi ng onions was satisfactory and showed potential for the
control of the onion maggot.
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Table 1. Initial onion plant, percent naggot damage, follow ng the
i ndi cated seed treatnent.

Initial % %
Rat e pl ant maggot st and
Seed Treatnents (g ai/kg seed) count damage/ 6 nr | oss
/6 m Gen. 1 Gen. 1 & 2***

Oni ons ( Copr a)
TRI GARD 75% 35 219 10. 1f ** 33. 5e
TRI GARD 75% 25 296 6. 2f 16. 3f gh
LORSBAN 480 g/L 35 246 25. 3de 34. 8e
LORSBAN 480 g/L 30 271 26. 6d 40. 2de
LORSBAN 480 g/L 25 239 21. 2def 38. 2de
DYFONATE 250 g/L 35 211 19. 8def 14. 3gh
DYFONATE 250 g/L 25 170 28. 8d 30. 7ef
FORCE 18% 30 231 51. 1bc 68. labc
FORCE 18% 40 238 47. 1c 61. 7bc
ONCOL 40% 34 237 70. Oa 68. 7ab
LORSBAN 480 g/ L (Corona) 30 178 16. 5def 29. 6ef g
LORSBAN 480 g/L (Prince) 30 275 10. Oef 7.0h
untreat ed - 169 68. 5ab 56. 1cd
raw seed + PRO GRO - 217 58. 8abc 78. 9a
Bunchi ng oni ons
LORSBAN 480 g/L 25 175 3. 3Frxx*
LORSBAN 480 g/L 35 183 2.7
untreat ed 180 29.9

* Accunul ative counts June 10, 14, 17, 21, 24, 28, 30, July 2, 5, 8,
12 and 16. Based on 6 m four replicates.
** Means followed by the sane letter are not significantly different
(P=0.05; LSD test).
*** 2nd generation, final count August 24.
**x*  Accunul ative counts June 10, 14, 17, 21, 24, 28, 30, July 2, 5, 8,
12, 16, 21 and 26. Based on 2 m four replicates.

#033
| CAR: 84100737
CROP: Onion, var. Stokes Exporter 11; Onion, var. Copra

PEST: Oni on maggot, Delia antiqua (Meig.)
Onion snmut, Urocystis magica Pass. Ap. Thim

NAME AND AGENCY:

RITCEY G and HARRIS C R

Departnment of Environmental Biology, University of Guel ph, Ontario
N1G 2W. Tel : (519) 824-4120, ext. 3333 Fax: (519) 837-0442

TI TLE: PESTI Cl DES FOR ONI ON MAGGOT AND ONI ON SMUT CONTROL
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MATERI ALS: Each of the following treatnents was applied at different
rates of application (see Table for rates of application): DYFONATE
10 G (fonofos), LORSBAN 15 G (chlorpyrifos), FORCE 15 G (tefluthrin),
AZTEC 2.1 G (phosetbupirin 2.0% + cyfluthrin 0.1%, DYFONATE 431 g/L
(fonofos), FORCE 200 g/L (tefluthrin), LORSBAN 480 g/L
(chlorpyrifos), PRO GRO (carbathiin 30% thiram 50%.

METHODS: The tests were done at the Holland Marsh on nmuck soil. The
experinental plot was arranged in a random zed conpl ete bl ock design
with four replicates. Each plot had two rows 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
formul ati on of PRO GRO at 25 g PRO GRO kg seed. The granul ar
formul ati ons were applied in the furrow at planting tinme (May 6) by
adding themwi th the seed on a V-belt planter. The LORSBAN and FORCE
treatments were applied directly on the seed and then treated with
the dust fornmulation of PRO GRO. The Copra seed was a commerci al
filmseed coating by Bejozaden Ltd., Holland. Estimates of the
effectiveness of treatnments were nmade as follows: the nunber of

pl ants in one row of each plot were counted for initial stand on June
8 and then exam ned June 10, 14, 17, 21, 24, 28, 30, July 2, 5, 8,
and 12 for onion maggot damage. On each date plants wilting from
oni on maggot were counted and renoved. On July 16, the remaining

pl ants were pulled and exam ned for onion maggots. On June 22 and
July 5, 50 plants, per replicate were renoved to determ ne snut
infection. The plants were rinsed wth water to renove adhering
dirt and then exam ned visually for snmut synptons. The second row
was harvested on Septenber 28 for yield.

RESULTS: Data are presented in Table 1.

CONCLUSI ONS: Wth the high rate of infestation (93.4%, the LORSBAN
granul ar was nore effective than DYFONATE in controlling the onion
maggot. The unregi stered granul ar insecticide AZTEC was nore
effective in controlling the onion naggot than the registered

i nsecticides. The comrercial seed treatnent of COPRA controlled the
oni on maggot infestation nore effectively than the DYFONATE and FORCE
seed treatnment. Plants protected with the granul ar insecticides,
AZTEC and LORSBAN, had the highest yields.
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nitial stand, percent
owi ng the indicated treatnent

maggot

damage,
at seeding.

per cent

Initial

pl ant
count
/ 6 m

Yi el d

LORSBAN 15 G
DYFONATE 10 G
FORCE 1.5 G (cl ay)

(gypsum
AZTEC 2.1 G

DYFONATE S. T. ***
FORCE S. T.***

LORSBAN S. T. *****
LORSBAN S. T. *****

+ LORSBAN 15 G
CHECK

June 22
July 5

oni on snut

PoOOCOOOOOOOONENE

.02****

.025****
.008****
.010****
.030****
.030****

1

215

93.

14.6% (Pro G o treated seed),
1.9% (Pro G o treated seed), 12%

. 9efg
. befg

4a

44. 1% (raw
(raw seed)

. 3def
. bdef

. 6f

seed)

* Accunmul ative counts June 10, 14, 17, 21, 24, 28, 30, July 2, 5,

8, 12, and 13.

Based on 6 m four

replicates.

** Means followed by the sanme letter are not significantly different
(P=0.05; LSD test).

*** ST = seed treated (Zeneca Agro).

***x kg ai/kg seed.
¥**xx*% S T. = comerci al
Hol | and) .

seed treatnment,

Copra (Bejozaden Ltd.,
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#034

| CAR: 84100737

CROP: Oni on, var. Benchmark

PEST: Oni on maggot, Delia antiqua (Meig.)
Onion snmut, Urocystis magica Pass. Ap. Thim

NAVE AND AGENCY:

RITCEY G and HARRIS C R

Departnment of Environmental Biology, University of Guel ph, Ontario
N1G 2W.  Tel : (519) 824-4120, ext. 3333 Fax: (519) 837-0442
MACDONALD M R and JANSE S

Ontario Mnistry of Agriculture and Food, Miuck Research Station,
Kettl eby, Ontario LOG 1J0

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

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

MATERI ALS: Each of the following treatnments was applied at 3
different rates of application: DYFONATE 10 G (fonofos); LORSBAN 15 G
(chl or pyrifos);

FORCE 1.5 G (tefluthrin); AZTEC 2.1 G (phosetbupirin 2.0% +
cyfluthrin 0.1%; PRO GRO (carbathiin 30% thiram 50% .

METHODS: The tests were done at the Holland Marsh on nmuck soil. The
experinmental plot was arranged in a random zed conpl ete bl ock design
with four replicates. Seed was custom coated PRO GRO-treated seed.
The granul ar fornul ati ons were applied by using a Stan-Hay precision
seeder in a bed of four double rows 24 netres |ong on May 26, 1993.
Each bed had three different rates of application of a granul ar
treatnment and an untreated row. On June 7 initial stand was based on
the nunber of plants in each of two, two-mlengths in each row The
desi gnated segnents for the first generation were checked on June 10,
14, 17, 21, 24, 28, 30, July 2, 5, 8, 12 and 16, and damaged pl ants
were counted and renoved. On July 20, all plants were pulled from
the same two, two-m segnents in each row and plants exam ned for
maggot damage. At the end of the second and third generation, al

pl ants were pulled fromthe designated two, two-netre | engths in each
row and plants were exam ned for maggot danmage. On June 22 and July
5, fifty plants per replicate were renoved to determ ne snut
infection. The plants were rinsed with water to renove adhering dirt
and then exam ned visually for snmut synptons. On Septenber 28, five
metres of onions of each row were harvested for yield.

RESULTS: Data are presented in Table 1.

CONCLUSI ONS: The | ower rates of the granular insecticide DYFONATE was
not as effective as LORSBAN in controlling the infestation of the

oni on maggot. The unregi stered insecticide AZTEC was nore effective
than FORCE at 0.6 kg ai/ha in controlling the onion maggot. By the
end of the third generation, the accunul ati ve damage of the onion
maggot had increased for all treatnents. The treatnents with the

| ower plant | oss were reflected in the higher yields. Overall

plants treated with AZETC had the hi ghest vyields.
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Table 1. Initial onion stand, percent namggot dammge, percent onion
smut, percent stand |loss and yield follow ng the indicated treatnment
at seeding.

% Maggot
Initial damage Stand | oss Yield
Rat e plant  -------- - (kg/ ha
Treat nents kg ai/ha count Gen 1* Gen 1&2** Gen 1,2&3** x 103
/4 m
CHECK 0 190 46. 8ab*** 47. 2abc 44. 7bc 40. 3c
LORSBAN 15G 1.1 192 18. 3d 27. 5cdef 26. 2de 48. 2bc
2.2 191 12. 7ed 23. 7def g 20. Oe 55. 6bc
4.5 179 9. led 9. 5g 14. 8e 63. 4b
CHECK 0 187 50. 5a 50. 1a 66. 9a 52. 2bc
DYFONATE 10G 2.2 183 41. 1bc 45. 9ab 55. 6ab 44. 4c
4.5 172 16. 6d 27. 8cdef 35. 9cd 43.7c
AZTEC 2. 1G 0.5 201 6. 2e 11. 8fg 18. 4e 81. 4a
CHECK 0 181 35. 2¢ 40. labcd 53. 8ab 49. 4bc
FORCE 1. 5G 0.6 181 18. 3d 31. Obcde 45. 3bc 49. 1bc
0.75 192 11. 9de 26. 4def 30. 8cde 50. 2bc
Onion Smut - 16. 9% - 7.3% bul b, 9.6% 1| eaf (June 22)

- 5.2%- 4.6%bulb, 0.6%leaf (July 5)

* Accumul ative counts June 10, 14, 17, 21, 24, 28,30, July 2,5,8,12,16,

and 20.
* * 1st and 2nd generation final count August 25, 1st, 2nd and 3rd
generation final count Septenber 23.

* K Means followed by the sane letter are not significantly different

(P=0.05; LSD test).

#035

STUDY DATA BASE: 280-1252-9304

CROP: Oni on, cooking, cv. Copra

PEST: Onion maggot (OM, Delia antiqua (Meigen)

NAVE AND AGENCY:

TOLMAN J H, HENNI NG K V and McFADDEN G A

Agricul ture Canada, Research Centre, 1391 Sandford Street, London,
N5V 4T3

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

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

MATERI ALS: BAY NTN 33893 2.5G (i mdacloprid); UBI 2627 175SD (175 g
ai /L)
(imdacloprid); TF 3765 200SD (200 g ai/L) (tefluthrin); FORCE 1.5G
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(tefluthrin); FORCE 18WP (tefluthrin); LORSBAN 15G (chlorpyrifos);
LORSBAN 480E (480 g ai/L) (chlorpyrifos); DYFONATE 250E (250 g ai /L)
(fonofos); ONCOL 40WP (benfuracarb); TRI GARD 75WP (cyromazi ne);

met hyl cellul ose; talc.

METHODS: Commercial filmseed coatings (Tnts. 1, 3, 4, 7-9) were
applied by BEJOZADEN Ltd. in Warmenhui zen, Holland. Laboratory-
applied seed treatnents (Tnts. 2, 5, 6) were applied 10 May by

t unbl i ng cooki ng oni on seed, noistened with 1% (w v) nethyl cellul ose
(Tmt. 2), or liquid insecticide (Tnts. 5, 6) with inert talc, unti
seeds were uniformy coated. All seed was planted in London on 10
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. Before the seed
furrow was cl osed, granul ar insecticides were hand-applied, with a
nmodi fied salt shaker, in a 2-3 cmband in the bottomof the furrow
Counts of newy emerged seedlings began 25 May and continued until 6
June. On 3 June a total of 250 OM eggs were buried 1 cm deep beside
one onion row in each plot. The infested row was delineated by

st akes and the nunber of onions counted. Infestations were repeated
on 8 and 10 June. Surviving onions were counted four weeks after
each infestation and percent |oss calculated. Data were subjected to
arcsin transformation prior to statistical analysis by ANOVA
Untransforned data are presented in Table 1.

RESULTS: See Table 1.

CONCLUSI ONS: Wth the exception of tefluthrin, applied as a seed
treatnment at 30 g ai/ha, all treatments significantly reduced | oss of
oni on seedlings to larvae enmerging fromintroduced OM eggs. Best and
nmost consi stent control foll owed application, as seed treatnents, of
fonofos at 25.0 g ai/kg seed and imdacloprid at 35.0 g ai/kg seed;
both proved at | east as effective as furrow granul ar application of
LORSBAN 15G, the commerci al standard. In this experinent,
application of any OM control neasure significantly reduced emergence
of seedlings.

RESI DUES: Sanpl es of soil and onions for neasurenent of pesticide
resi dues were collected frommcroplots for Treatnents 5, 6, 9 and
12. Analyses are inconplete. Results of analyses of sanples

coll ected either at harvest or the following spring frommcroplots
established at London in 1992 are shown in Table 2. No residues of
either tefluthrin (detection limt 0.01 ppm or imdacloprid
(detection limt 0.31 ppm) were neasured in onions at harvest.

I mdacloprid soil residues fromthe treated furrow declined from 8. 23
ppm at harvest to 4.21 ppmthe follow ng spring. Application of
tefluthrin and i mdacloprid, as seed treatnments instead of furrow
granul ar insecticides, significantly reduced residues of both
insecticides remaining in the soil at harvest. Measured soi
residues of tefluthrin, imdacloprid and cyromazi ne, applied as seed
treatnments, were all less than 1.0 ppm
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Table 1. Effect of seed- and seed furrow treatnments on seedling
energence and on onion stand | oss due to oni on naggot.

No. Insecticide Rat e Mean % Mean % Onion Stand Loss
Tr eat nent (g ail Seedling Infestation Infestation |Infestation
kg seed) Energence I Il 111
*1 TRI GARD 75WP 35.0 75.8 bc*** 28.0 c 27.0 def 22.7 ¢
2 TRI GARD 75WP 50.0 75.2 bc 33.5 bc 29.6 de 25.4 ¢
*3 LORSBAN 480E 25.0 67.4 cd 5.7 d 10.5 efg 15.3 ¢
*4 DYFONATE 250E 25.0 76.0 bc 0.0 d 4.6 fg 4.3 ¢
5 UBlI 2627 175SD 25.0 65.5 cd 37.6 bc 11. 4 efg 19.2 ¢
6 UBlI 2627 175SD 35.0 71.5 bcd 0.0d 2.8 ¢ 9.9 ¢
*7 ONCOL 40WP 34.0 59.2 d 1.8d 20.5 efg 40.6 bc
*8 FORCE 18WP 30.0 76.0 bc 41.9 bc 75.0 ab 65.4 ab
*9 FORCE 18WP 40.0 77.6 bc 27.1 c 45. 4 cd 27.6 ¢
10 FORCE 1.5G* 2.25 77.3 bc 49.8 b 55.3 bc 33.0 bc
11 LORSBAN 15G** 4.8 80.9 b 6.0 d 17.3 efg 3.4 ¢
12 CONTROL --- 94.2 a 98.9 a 95.7 a 89.7 a
* Commrerci al application of seed coating.
*x Seed furrow granul ar treatment applied as g ai/100 m
* K Means within a columm followed by the sanme letter are not
significantly different (P = 0.05) as determ ned by Duncan's New
Mul ti pl e Range Test.
Tabl e 2. Pesticide residues neasured in soil and onion sanples collected
frommcroplots established at London, ON in 1992.
No Insecti - Rat e Measur ed Resi dues (ppm
ci de (g ail Soi | Oni on Soi
Tr eat ment 100 m (Harvest '92) (Harvest '92) (Spring '93)
1 FORCE 1.5G 2.25 1.59 <0.01 ND* *
2 TF 3765 200SD* 20.0 0. 49 <0.01 ND
3 NTN 33983 2.5G 1.50 ND ND 1.70
4 NTN 33893 2.5G 3.00 8. 23 <0. 31 4.21
5 UBlI 2627 175SD* 10.5 0.85 <0. 31 0.58
6 TRI GARD 75WP* 50.0 0.42 ND ND
* Seed treatnent applied as g ai/kg seed;

*x Sanpl es not taken.
N
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#036

| CAR: 84100737

CROP: Oni on, var. Benchmark

PEST: Onion thrips, Thrips tabaci

NAME AND AGENCY:

RITCEY G and HARRIS C R

Departnment of Environmental Biology, University of Guel ph, Ontario
N1G 2W. Tel: (519) 824-4120, ext. 3333 Fax: (519) 837-0442

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

MATERI ALS: DI AZI NON 500 EC, RI PCORD 400 EC (cypernmethrin), DECIS 5.0
EC (deltamet hrin).

METHODS: The tests were done at the Holland Marsh on nuck soi l

Onions were planted with a Stan-Hay precision seeder in a bed of four
doubl e rows. The experinmental plot was arranged in a random zed
conpl ete design. The plots were two beds, 7 mlong, replicated four
times. The treatnments were applied at 353 L of liquid/ha with an
Enti 3200 high clearance sprayer with solid cone spray nozzles at 433
kPa on August 17, 1993. The thrips popul ati on was assessed by

exam ning ten onions in each plot. Nynphs and adults were counted on
each leaf and the |eaf was stripped to count thrips in the leaf axil.

RESULTS: As presented in the table.

CONCLUSI ONS: DECI' S was as effective as RIPCORD in controlling the
onion thrips. DIAZINON was not as efficacious as the pyrethroid
treatnents

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

Mean nunber of thrips per plant

pre-application* days after application
Rat e 2
Treat nents g/ ai / ha N A N A N A
Decis 5 EC 10 12.9a** 1.1b 3. 6b 0. 0b 6.7b 0. 2b
Decis 5 EC 12.5 13. 1a 0.9b 3.1b 0. 0b 6.7b 0. 1b
Ri pcord 400 EC 70 18. 5a 1.7b 4. 3b 0. 0b 5. 0b 0. 1b
Di azi non 500 EC 750 15. 5a 3. 4a 11. 6b 0. 2b 29.7a 0.5b

Contr ol

*  Count August 9.
** Means followed by the sane letter are not significantly different
(P=0.05; LSD test).
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#037

STUDY DATA BASE: 1252-352-8501

CROP: Sweet pepper, cv. Jupiter Stirling

PEST: Green peach aphid, Myzus persicae (Sul zer)

NAVE AND AGENCY:

STEVENSON A B and BARSZCZ E S

Agriculture & Agri-Food Canada, Research Station, 4902 Victoria
Avenue, North, P.O. Box 6000, Vineland Station, Ontario LOR 2EO
Tel: (905) 562-4113 Fax: (905) 562-4335

TI TLE: CONTROL PROGRAMVES FOR APHI DS, W TH EFFECTS ON YI ELD
MATERI ALS: PI RIMOR 50 #WG (piri ni car b)

METHODS: Pl ots consisting of four rows of ten plants, replicated four
times, were transplanted on June 3, 1993. Aphid activity was

determ ned by exam ning ten | eaves per plot at weekly intervals. The
first leaf exceeding 5 cmin length behind a term nal was sel ected at
random from plants fromthe two centre rows of each plot. The number
of aphids per |leaf was counted if |less than 50. The proportions of

| eaves(P) having not nore than (t)= 10, 20, 30, 40, or 50 and nore
than 50 aphids was recorded so that the various values of t could be
conpared as criteria for spraying for aphid control. Based on

previ ousl y- obt ai ned data, various values of P (t=10) were chosen as
threshol ds for this experinent(see tables). Sprays of pirimcarb at
425 g ai/ha were applied with a Rittenhouse SBR-2P backpack power
sprayer, applying insecticides in 660 L/ha water. Peppers were
harvested on 7 dates from August 5 to Septenber 27; on the |ast date
all immture peppers also were harvested. Data were anal yzed using
SAS ANOVA and neans separated using Duncan's Multiple Range test at
the 0.05 | evel of significance.

RESULTS: Results of aphid counts and yields are presented in tables.
Aphi d popul ations declined rapidly in the latter part of July
probably due to fungal pathogens.

CONCLUSI ONS: Only the treatnent receiving two applications of pirinor
(#1) had yields significantly different fromuntreated plots on al
harvesting dates. Although treatnments 2 and 3 with one application
were not significantly different fromthe check, their yields were
not significantly worse than plots treated twi ce, indicating that one
application properly tinmed may be acceptable for aphid control. By

| ate Septenber, yields no |onger were influenced by aphid injury.

The results suggest that aphid counts based on proportions of |eaves
havi ng no nore than selected | evels of infestation would be useful in
aphi d nmanagenent.
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Table 1. Proportion of |eaves having 10 or fewer aphids on indicated
dates at Jordan Station, Ontario, 1993.

Threshol d for (1) (2) (3) (4)
spraying P(t=10): 92 78 48 Check
June 29 97. 5* 90 97.5 95
July 6 100 67.5** 72.5 70.7
July 9 - - 52.5 52.5
July 13 80* * 100 10** 22.5
July 16 100 90 100 37.5
July 20 100 97.5 100 47.5
July 27 97.5 95 100 100
* Threshol d nodified for this date only.
** I ndi cates aphid count creating decision to apply spray.

Spray dates: (1) June 30, July 13; (2) July 7; (3) July 13.

Table 2. Cunul ative yield units of pepper fruit in nmean whol e numnbers
of fruit per plot* on indicated dates.

Threshol d for (1) (2) (3) (4)
spraying P(t=10): 92 78 48 Check
August 5 76a 64ab 50ab 36b
August 13 112a 107a 83ab 58b
August 19 132a 124a 97ab 66b
August 27 153a 140ab 118abc 80bc
Sept enber 7 189a 168ab 153abc 106bc
Sept enber 20 198a 180ab 167ab 119b
Sept enber 27 219a 199ab 189ab 148ab
Sept enmber 27** 237a 219ab 210ab 200ab

* For each date, neans followed by the sane letter are not
significantly different according to a Duncan's Miltiple Range
Test (P< 0.05).

** Includes all immture fruit present on Septenber 27.
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#038

STUDY DATA BASE: 309-1251-9321

CROP: Potato, cv. Russet Burbank

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

NAVE AND AGENCY:

BO TEAU G and OSBORN WP L

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

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

EVERETT C

New Brunswi ck Departnment of Agriculture

Box 6000, Fredericton, New Brunswi ck E3B 5H1

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

TI TLE: A COVMPARI SON OF NOZZLE TYPES I N CONTROLLI NG THE COLORADO
POTATO BEETLE

MATERI ALS: M TRAK (delta endotoxin of Bacillus thuringiensis var. san
di ego encapsulated in killed Pseudononas fluorescens (10%).

METHODS: Pl ots consisted of four 7.3 mlong rows spaced 0.9 m apart.
There were four sets of plots. The sets were planted at 41 cm
spacing on the follow ng dates: set 1 on May 18, sets 2 and 3 on My
19, and set 4 on May 24. There were different sets to determne if
potato plant size had any effect on the rel ative performance of the
two nozzle types. This report is condensed froma trial with two
treatnments (nozzle types) and six subtreatments (various nozzle
arrangenents). Subtreatments were replicated four tinmes per set in
random zed bl ock designs. Half of each plot was sprayed with disc
and core nozzles (Tee Jet D4-45) and the other half wth extended
range nozzles (Tee Jet 8006). In this report only the treatnments are
di scussed, thus treatnents were replicated 24 tines. The sets were
sprayed on the follow ng dates: set 1 on July 7, sets 2 and 3 on July
13, and set 4 on July 19. Treatnents were applied using a tractor
mount ed sprayer operating at 380 kPa with extended range nozzles and
1210 kPa with the disc and core nozzles. The nmean nozzle flow rate
was 1.4 L/mn for both types of nozzle. Tractor speed was 6.1 kph.

M TRAK was applied at 7.5 L/ha of product. The application volune
was 905 L/ha. The nunber of | arvae on five randomy chosen plants in
the two outside rows of each plot were counted the afternoon of the
day before the sprays. Sprays were applied in the norning. The
efficacy of the treatnents was assessed by post-spray counts on July
9 (Set 1), July 16 (Sets 2 and 3), and July 23 (Set 4).

RESULTS: Treatnment neans are presented in the table.

CONCLUSI ONS: Ext ended range nozzles provided consistently better
control of Col orado potato beetle larvae than the disc and core
nozzles. Thus, plant size had no effect on the relative performance
of the two nozzle types. The nunmber of Col orado potato beetle |arvae
per five plants averaged 129 with the extended range nozzles and 143
with the disc and core nozzles. Thus, the extended range nozzles
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reduced popul ations of |larvae by 9.8% nore than the disc and core
nozzles did. Therefore, replacing the traditional disc and core
nozzles with the extended range nozzl es which produce |less drift,
woul d not reduce the | evel of protection fromthe Col orado potato
beetl e | arvae.

Tabl e 1. The mean nunber of Col orado potato beetle | arvae per five
potato plants pre- and post-spray.*

Nozzl e type Set 1 Set 2 Set 3 Set 4
Pr e- Post - Pr e- Post - Pr e- Post - Pr e- Post -
Spray Spray Spray Spr ay Spray Spray Spray Spr ay
Di sc and Core 124 141 246 210 147 96 222 129a
Ext ended Range 124 129 224 200 152 84 194 102b

* Figures are the neans of 24 replicates rounded off to the nearest
whol e nunber. Nunbers followed by the sane letter are not
significantly different according to a Duncan's Miltiple Range
Test (P<0.05).

N

#039

STUDY DATA BASE: 309-1251-9321

CROP: Potato, cv. Russet Burbank

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

NAVE AND AGENCY:

BO TEAU G and OSBORN WP L

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

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

TITLE: BI OLOd CAL, CHEM CAL, AND MECHANI CAL CONTRCL OF THE COLORADO
POTATO
BEETLE

MATERI ALS: NOVODOR FC (3% Baci |l I us thuringiensis subsp tenebrionis),
KRYOCI DE 96W (96% sodi um fl uoal um nate), TRI GARD 75WP ( 75%
cyromazine), plastic (4 m| black nmul ching), BELMARK 300EC

(fenval erate), FURADAN 480F (carbofuran), GUTH ON 240SC (azi nphos-
met hyl ) .

METHODS: Pl ots consisted of four, 7.3 mlong rows spaced 0.9 m apart.
The plots were laid out in a conpletely random zed bl ock desi gn where
each treatment was replicated four times. Potatoes were planted My
20 at 41 cm spacing. The trenches were hand dug, "V'-shaped, roughly
60 cm deep and 70 cmw de, with sides sloping 60-70 degrees. The

i nner edge of the trench was 90 cmfromthe plots. The trenches were
lined with 4 m| black mulching plastic. The lengths of plastic in
each trench were attached with hot glue. All insecticides were
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applied using a tractor nmounted hydraulic sprayer operating at 1210
kPa. The application volunme was 905 L/ha. The tractor speed was 6.1
kph. There were three disc and core (D4-45) nozzles per row on the
strai ght boom of the hydraulic sprayer. The first sprays of the

i nsecticides were on July 6. On July 12 the second sprays of TRI GARD
(final spray), both KRYOCIDE treatnments, and NOVODOR (every seven
days) were applied. The second spray of NOVODOR (every ten days) was
on July 16. The last sprays of the KRYOCH DE and NOVODOR (every seven
days) treatnents were on July 19. The |l ast spray of NOVODOR (every
ten days) was on July 26. The plots surrounded by the plastic |ined
trenches were sprayed with BELMARK (0.2 L product/ha) on July 20 and
with GUTHION (3.6 L product/ha) on July 29 to protect the foliage so
the tubers could bulk up. Al plots were sprayed with GUTHI ON on
August 4, 12 and 19, and with FURADAN (1.7 L product/ha) on August 9
to protect the foliage so the tubers could bulk up. The nunber of
various life stages of the Col orado potato beetle (CPB) were counted
weekly on 5 randomly chosen potato plants in the mddle two rows of
each plot. The defoliation rating for a plot was taken weekly as the
defoliation of the potato plant with the maxi num defoliation in that
plot. The defoliation rating is explained in the first footnote of
Table 1. The plots were topkilled on August 24 and the two middle
rows of each plots were harvested on Septenber 7.

RESULTS: The highlights of the treatnment (and defoliation) neans are
presented in the Table 1.

CONCLUSI ONS: The best treatnent for protecting foliage and nmarketabl e
yield was three sprays of NOVODOR (7.0 L/ha) applied at seven day
intervals. This spray schedul e was nore effective, over the whole
season, than (in descending order): three sprays of KRYOCIDE (13.5
kg/ ha), plastic lined trenches, three sprays of KRYOCIDE (11.4

kg/ ha), three sprays of NOVODOR (7.0 L/ha) applied at ten day
intervals, two sprays of NOVODOR (4.7 L/ha) plus one spray of
KRYOCI DE (11.4 kg/ ha) applied at seven day intervals, three sprays of
NOVODOR (4.7 L/ ha) applied at seven day intervals, and two sprays of
TRI GARD applied at seven day intervals. The TRI GARD and NOVODOR (4.7
L/ ha) treatnments resulted in plots that had nean marketabl e yiel ds
that were not significantly different fromthe untreated check plots.
This does not nean that TRI GARD or NOVODOR (4.7 L/ha) are ineffective
but that the usual nunber of sprays of TRIGARD and this rate of
NOVODOR did not give long termcontrol of the CPB. 1In the short

term both treatnents were effective. The yields in this experinment
were | ow because the period of CPB defoliation extended beyond the
experinmental spray period and because the CPB popul ati on had sone
resi stance to BELMARK, FURADAN and GUTHI ON which were applied in an
attenpt to protect the foliage so the tubers could bulk up. The two
rates of KRYOCI DE gave simlar levels of foliage and marketable yield
protection conpared to each other and conpared to NOVODOR at 7.0 L/ ha
at either seven or ten day intervals. The treatnent of two sprays of
NOVODOR (4.7 L/ ha) and one spray of KRYOCIDE (11.4 kg/ha) applied at
seven day intervals was between NOVODOR (4.7 L/ha) and KRYCCI DE (11.4
kg/ha), in terns of foliage and marketable yield protection; these

di fferences were not significant. KRYOCIDE (13.5 kg/ha) was the nost
effective treatment at reduci ng the nunber of CPB | arvae. Trenched
pl ot s had hi gher CPB popul ati ons and defoliation levels in md- to

| at e- season than the pesticide treated plots but narketable yields
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were conparable. This may be due to the delay in colonization by CPB
adults, caused by the trenches, allowing the potato plants to becone
vi gor ous enough to overconme subsequent danage. Many CPB adults
present on the potato plants in the trenched plots energed from
within the plots. If this experinment had been conducted in a field
wher e potatoes had not been present the year before, the yields in
the trench plots likely would have been even | arger than observed
this year.

Tabl e 1. The mean number of Col orado potato beetles per five potato
pl ants (and nmean defoliation rating) for each treatnent.*

Treat ment ** First Second Fourth
I nstars I nstars I nstars Yield (t/ha)

Pl astic |ined trench 14.5 53. 8a 17.5 127. Oa 87. 8a 7. lab 15. 2a
(1) (2) (3) (3) (3)

NOVODOR 4.7 L/ ha 35.8 27.8ab 29.8 19. 0b 43.3ab 4.7abc 15.6a
(2) (2) (1) (1) (1)

NOVODOR 7.0 L/ ha 56.3 31.8ab 2.8 22.0b 25.5b 8. 2a 18. 5a
(1) (2 (1) (1) (1)

NOVODOR 7.0 L/ ha (10) 28.5 7.0b 26.5 7.3b 45. 0ab 5. 9ab 14. 6a
(2) (2) (2) (2) (2)

NOVODOR/ KRYQOCI DE* * * 43.8 35.5ab 25.0 16. 8b 48.5ab 5. 7ab 14. 2a
(2) (2) (1) (1) (2)

TRI GARD* * * * 48.3 43.0ab 9.0 19. 8b 41. 0ab 2.2abc 13.2a
(1) (2) (2) (2) (2)

KRYOCI DE 11. 4 kg/ ha 44. 3 9. 5b 17.5 22.0b 18. 8b 6. 6ab 16. 8a
(1) (2 (1) (1) (1)

KRYOCI DE 13.5 kg/ ha 26.0 13.0b 1.0 8. 0b 3.5b 7. 6ab 17. 3a
(1) (2 (1) (1) (1)

Untreat ed check 34.0 54.8a 4.8 150. 3a 50.5ab 0.0c 0.3b
(2)  (3) (>3) (>3) (>3)

* Figures are the means of four replicates. Numbers followed by the

sane letter are not significantly different according to a
Duncan's Multiple Range Test (P<0.05). Defoliation rating (on a
per plot basis; nmean of four replicates rounded to nearest whol e
number): 0) no defoliation; 1) sone leaflets with holes; 2) sone
| eafl ets consuned, a few bare petioles; 3) 50% of one stem
defoliated; >3) nore than 50% of one stem defoli ated.

** All insecticide treatnments had seven days between sprays, except
NOVODOR 7.0 L/ha (10) which had ten days between sprays. All
insecticide treatnments had 3 sprays, except for the TRI GARD
treatnment which had two sprays. Treatnents are listed in L or kg
of product /ha.

il Two sprays of NOVODOR (4.7 L product/ha) then one spray of
KRYOCI DE (11.4 kg product/ha) applied at seven day intervals.

ol The first spray was 373 g product/ha, the second spray was 187 g
product/ha, applied at seven day intervals.
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#040

STUDY DATA BASE: 309-1251-9321

CROP: Potato, cv. Russet Burbank

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

NAVE AND AGENCY:

BO TEAU G and OSBORN WP L

Agriculture and Agri-Food Canada, Research Station, Box 20280,
Fredericton E3B 477

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

TI TLE: CHEM CAL CONTROL OF THE COLORADO POTATO BEETLE
MATERI ALS: BAY NTN 33893 240FS, BAY NTN 33893 2.5G THI MET (phorate)

METHODS: Pl ots consisted of four, 7.3 mlong rows spaced 0.9 m apart.
The plots were laid out in a random zed bl ock desi gn where each
treatnment was replicated four tinmes. Potatoes were planted May 27
and 28 at 41 cmspacing. On May 27 and 28 the in-furrow NTN FS
treatnments were applied using a CO, pressurized backpack sprayer set
at 415 kPa equi pped wth a single extended range nozzle (8002VS).
The application volune was approximately 700 L/ha at 4.3 kph. NIN G
and THI MET were applied using a conveyor belt fertilizer applicator
on May 27. On July 16 and August 12 the foliar NTN FS treatnents
were applied using a hydraulic tractor nounted sprayer operating at
1210 kPa. The application volume was 905 L/ha. The tractor speed
was 6.1 kph. There were three disc and core nozzl es (D4-45) per row
on the boom of the hydraulic sprayer. The nunber of various life
stages of the Col orado potato beetle (CPB) were counted weekly on
five randomy chosen plants in the mddle two rows of each plot. In
pl ots where there were fewer than five plants in the mddle two rows
the five plants were randomly chosen fromthe entire plot. The
defoliation rating froma plot was taken weekly as the defoliation of
the potato plant with the maxi mum defoliation in that plot. The
defoliation rating is explained in the first footnote of Table 2.
The plots were topkilled on August 31 and all the rows in each plot
wer e harvested on Septenber 8.

RESULTS: The treatnment means are presented in Tables 1 and 2. There
were two replicates in the 0.02, 0.03, 0.066 and 0.098 g/ m NTN FS
treatnments due to over application in two replicates in both the 0.02
and 0.03 g/mtreatnents.

CONCLUSI ONS: The I ength of effectiveness, from application, against
CPB adults was: ten weeks for the 0.03 g/m NTN FS applied in-furrow,
si x weeks for the other in-furrow NTN FS treatnents, five weeks for
THI MET, and two weeks for the two foliar NTN FS treatnents. Thus NTN
FS applied in-furrow had at |east three tinmes the effective lifetine
than foliar applied NTN FS agai nst CPB adults. The |ength of
effectiveness, from application, against CPB | arvae was 13 weeks for
0.02, 0.03, 0.066 and 0.098 g/ m NTN FS applied in-furrow, eight weeks
for 0.02 g/mNTN G six weeks for 0.01 g/m NTN FS applied in-furrow,
and four weeks for the first application of both rates of the foliar
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applied NTN FS and two weeks for the second. THI MET had lost its
effectiveness by the tine the |arvae were present. Thus in-furrow
applied NTN FS had 2.5-6.5 tinmes the effective period of foliar
applied NTN FS against CPB |arvae. |In terns of protecting foliage
from CPB defoliation the NTN G treat nent was the best treatnent,
followed by the 0.03 g/m NIN FS applied in-furrow, then the 0.098 and
the 0.066 g/ m NTN FS applied in-furrow, the 25 g/ha NTN FS foliar
applied, the 0.02 g/m NTN FS applied in-furrow, the 50 g/ ha NTN FS
foliar applied, the 0.01 g/m NIN FS applied in-furrow, TH MET and the
untreated check. Al NIN formul ati ons, application nethods and rates
resulted in simlar total weight yields, all of which were superior
to the untreated check yield, but only the 0.066 and 0.098 g/m NTN FS
applied in-furrow treatnents resulted in yield significantly greater
than that of the untreated check. TH MET resulted in a total weight
yield that was no better than that of the untreated check.

Tabl e 1. The mean number of various Col orado potato beetle life
stages per five plants and the nean total yield in T/ha/.*

Tr eat nent ** Egg Second Third Fourth

Masses Instars Instars Instars Adul ts

05/ 07 13/ 07 20/ 07 17/ 08 23/ 08 Yield
NTN 33893 FS 0.010 g/m 0.5a 0. Oa 8. 0a 79. Oa 21. 3ab 30. 6abcd
NTN 33893 FS 0.020 g/m 0. 0Oa 0. Oa 0. Oa 58. Oab 14.0a 34.6abc
NTN 33893 FS 0.030 g/m 0.5a 0. Oa 0. Oa 0. Oc 15. 0a 28. 8abcd
NTN 33893 FS 0.066 g/m 0. 0Oa 0. Oa 0. Oa 1.0c 13.0a 38.5ab
NTN 33893 FS 0.098 g/m 0.0a 0. Oa 0. Oa 20. Obc 4.0a 40.7a
NTN 33893 G 0.020 g/m 0.0a 0. Oa 3. 5a 10. 7c 15. 0a 23. 4bcd
NTN 33893 FS 25 g/ ha 2. 8ab 42. 8ab 0. 5a 1.3c 7.0a 31.5abcd
NTN 33893 FS 50 g/ ha 5. 8bc 46. 3ab 0. 3a 5. 5c 10. 3a 25. Oabcd
THI MET 3. 69 kg/ ha 1. 8ab 9. 5ab 35. 0a 6. 0c 57.3b 15.3d
Untreated check 8. 8c 58. 3b 79.0b 44. 8abc 60.5b 18.9cd
* Figures are the means of four replicates (two in the 0.02, 0.03,

0.066 and 0.098 g/ m NTN 33893 FS treatnents and three in the NIN
33893 treatnment on 05/07, 17/08 and 23/08). Nunbers followed by
the same letter are not significantly different according to a
Duncan's Multiple Range Test (P<O0.05).

*x In-furrow NTN 33893 FS treatnents are in g/m foliar applied NTN
33893 FS treatnents are in g/ha. All treatnments are listed in g or
kg ai/mor ha.
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Tabl e 2. The mean defoliation of the treatnments plots throughout the
sanpling period.*

. g
NTN 33893 FS 25 g/ ha
NTN 33893 FS 50 g/ ha
TH MVET 3.69 kg/ ha
Unt reat ed check

WWWNNNNNNW

Figures are the means of four replicates (two in the 0.02, 0.03,

0.066 and 0.098 g/ m NTN 33893 FS treatnents and three in the NTN

33893 G treatnent before July 13 and after August 10) rounded to
the nearest whole nunber. Defoliation rating (on a per plot
basis): 0) no defoliation; 1) sone |leaflets with holes; 2) sone
| eafl ets consunmed, a few bare petioles; 3) 50% of one stem
defol i at ed.

In-furrow NTN 33893 FS treatnents are in g/m foliar applied NTN

33893 FS treatnents are in g/ha. Al treatnents are listed in g
or kg ai/mor ha.

N

#041

STUDY DATA BASE: 309-1251-9321

CROP: Potato, cv. Russet Burbank

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

NAVE AND AGENCY:

BO TEAU G and OSBORN WP L

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

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

STEWART J

Agriculture and Agri-Food Canada, Research Station,
Box 1210, Charlottetwon, PElI, ClA 7MB

Tel: (902) 556-6844 Fax: (902) 556-6821

TI TLE: CONTRCL OF THE COLORADO POTATO BEETLE W TH NEMATODES AND
STRAW MULCH

MATERI ALS: Nemat odes ( Stei nernema carpocapsae All strain), BELMARK
300EC (fenval erate), THI ODAN 400EC (endosul fan), FURADAN 480F
(carbofuran), GUTH ON 240SC (azi nphos-net hyl).
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METHODS: Pl ots consisted of four 7.3 mlong rows spaced 0.9 m apart.
The plots were laid out in a split-plot design, with two main
treatnments (straw spread over plots after application of the

nemat odes and BELMARK, and no straw mul ch present), three subpl ot
treatnments, replicated four times plus four single plots (early straw
treatnment) where straw was applied June 18 when the potato plants
were 10 cmtall. Potatoes were planted May 25 at 41 cm spaci ng.
Foliar application of BELMARK and soil application of the nematodes
were made on July 14 between 8 and 9 pm The plots to be treated

wi th nemat odes had water (roughly 2700 L/ha) sprayed on themwth a
tractor mounted sprayer before and again after the application of the
nemat odes. Nenmatodes were applied at a rate of 6.4 billion/ha using
a CO, pressurized backpack sprayer equi pped with a single extended
range nozzle (Teejet 8002VS) set at 140 kPa. The application vol unme
was approxi mately 200 L/ha at an application speed of 4.3 kph.
BELMARK was applied at 0.2 L product/ha using a tractor nounted
sprayer operating at 1210 kPa. The application volunme was 905 L/ ha.
The tractor speed was 6.1 kph. There were three disc and core
nozzl es (Teejet D4-45) per row on the straight boom of the hydraulic
sprayer. Al plots were sprayed with THI ODAN (1.4 L product/ha) on
July 26, FURADAN (1.7 L product/ha) on August 9, GUTHION (3.6 L
product/ha) on August 12 and 19 to protect the foliage against adult
beetl es so the tubers could bul k up. The nunber of various life
stages of the Col orado potato beetle (CPB) were counted weekly on
five randomy chosen potato plants in the mddle two rows of each
plot. The plots were topkilled on August 24 and the mddle two rows
of each plot harvested on Septenber 7.

RESULTS: Treatnment nmeans are presented in Table 1.

CONCLUSI ONS: Early straw nulching resulted in fewer CPB fourth
instars and del ayed their peak incidence (Table 1). The early straw
mul ch likely insulated the soil in these plots delaying the energence
of the overwintered adults, fromw thin these plots, and thus the
peak of the fourth instar larvae. Table 1 also shows that the fourth
instar | arvae were present for a long period. The nematodes with
straw mul ch treatnment resulted in | ower CPB adult energence, conpared
to the two check treatnents, for a short period. Therefore nore than
one application of the nematodes is necessary against a popul ati on of
fourth instars that is present for extended periods. Straw nulch
applied alone at the sane tine as the nenatodes resulted in fewer

| at e- season CPB adults than the nematodes applied alone. Early straw
mul ching resulted in fewer |ate-season CPB adults than nematodes, or
t han BELMARK applied against a CPB popul ati on known to be sonewhat
resistant to BELMARK. The low total yield in this experinment was a
result of late potato plant devel opnent and because popul ati on has
sone resistance to THI ODAN, FURADAN and GUTHI ON. In terns of total
yield the early straw nulching is the best treatnment, followed by the
BELMARK wi th and without straw mul ching, then by the nematodes wth
straw mul ching, then by the check with and w thout straw nul ching,
and | ast by the nemat odes wi thout straw nul ching.
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Tabl e 1. The mean number of fourth instars and adult Col orado potato
beetl es per five plants and the nean marketable yield in T/ha.?*

Tr eat nment Fourth instar |arvae Adul t s Tot a
------------------------------------------ Yield
14/ 07 20/ 07 28/ 07 04/ 08 09/ 08 (t/ ha)
Check straw 138. 3a 125. 5a 51. 5a 16. 0 87. 3abc 4.6
Check no straw 95. 3ab 139. 5a 105. 3b 22.8 151. Oa 4.4
NEMATCDES st raw 94. 3ab 110. 8a 47. 0a 53 61. Oc 5.5
NEMATODES no straw 79. 0ab 158. 8a 77.5ab 38.8 143. Oab 2.7
BELMARK st raw 107. 3a 112. 3a 43. 3a 7.5 41. 5c¢c 6.3
BELMARK no straw 73. 8ab 108. 3a 63. 8a 14.5 84. 8abc 7.5
Early straw 34.5Db 52.5Db 73. 8ab 1.0 19. Oc 10. 4
* Figures are the means of four replicates. Numbers followed by the

sane letter are not significantly different according to a
Duncan's Multiple Range Test (P<O0.05).

#042
CROP: Potato, cv. Chieftain
PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAVE AND AGENCY:

CODE B P WRIGHT KH and MCLEAN C M

Ci ba Geigy Canada Limted, 1200 Franklin Blvd., Canbridge, Ontario,
N1R 6T5

Tel: (519) 623-7600 Fax: (519) 623-9451

TI TLE: EVALUATI ON OF TRI GARD 75WP FOR THE CONTRCL OF COLORADO
POTATO BEETLE |

MATERI ALS: TRI GARD 75WP (cyromazi ne); RIPCORD 400EC (cypernethrin);
GUTHI ON 240SC (azi nphos-net hyl); TH ODAN 400EC (endosul f an)

METHODS: The test site was | ocated near Thedford, Ontario. Pot at o
seed pieces were planted on May 10, 1993 into rows spaced 0.91 m
apart with a plant spacing of 30 cm Plots were 6 mlong and three
rows wide. Each treatnent was replicated four tines in a conpletely
random zed bl ock design. Applications of insecticides were made on
the follow ng dates (Schedule No.): 17 June (1), 24 June (2), 1 July
(3), 8 July (4). See the results table for the application dates for
each treatnment. Wth the emergence of second generation adults a

mai nt enance program consi sting of RI PCORD and GUTHI ON was applied to
all plots except those of CHECK 1 for the remai nder of the season as
needed. This was done to isolate the effect of the first generation
of insects. The effect of the second generation on defoliation and
yield was not neasured, however, due to severe erosion experienced
during heavy rains in late July and August. All insecticides were
applied using a CO2 pressurized 3 m hand boom sprayer with XR11002VS
flat fan tips delivering 400 L/ha at 345 kPa. Evaluation data were
collected on 23, 29 June, 7, 14 July. On each date the total nunbers
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of CPB egg nmasses, 1st, 2nd, 3rd, and 4th instars, and adults were
counted fromten plants in the mddle row of each plot. Percent
defoliation due to feeding was visually assessed using the niddle row
of each plot on 14 July.

RESULTS: As presented in Table 1.

CONCLUSI ONS: Variability was high within treatnents as is expected
with insects in small plot trials. No treatnent affected the egg

hat chi ng of the potato beetle. Small |arvae were affected in so nuch
as they did not progress to become |arge |arvae but counts of small

| arvae showed no significant differences between treatnents. Large

| arvae counts showed no significant differences until the fourth

eval uation. TRIGARD at 280 g ai/ha did not persist to prevent small

| arvae fromprogressing to large larvae; TRIGARD at 70 g ai/ha
applied twice at seven day interval did not persist. Any treatnment
with two (or three) applications of TRIGARD at 140 g ai/ha (or nore)
tended to have | ower nunbers of |large |arvae. These larval counts
are reflected in |lower defoliation ratings for any treatnment with two
(or three) applications of 140 g ai/ha (or nore) of TRI GARD

Al t hough not significantly different the best treatnents on a

nuneri cal basis have an early application of 280 g ai/ha of TRI GARD
foll owed by another application of TRIGARD. All treatnments with two
or nore applications of TRIGARD $ 140 g ai/ha perforned equal to or
better than the "Commercial Standard" Treatnent.

Table 1. A comparison of percent defoliation and counts of 3rd and
4th instars (LL) of the Col orado potato beetle (CPB) treated with
di fferent insecticides.

CPB LARVAE COUNTS*/ 10 PLANTS 9% DEFOLI ATI ON

TREATMENT RATE  SCHEDULE** July 7/93  July 14/93 July 14/93
g ai/ha LL L
1. CHECK 1 -- -- 23ab 86¢C 55
2. CHECK 2 -- -- 39b 58abc 46
3. TRI GARD 280 2 13a 67bc 23
4. TRI GARD 70 2,3 10a 39abc 21
5. TRI GARD 140 2,3 10a l4a 6
6. TRI GARD 280, 140 2,3 2a 10a 8
7. TRI GARD 280 2,3 3a 10a 6
8. TRI GARD 280; 2
140 3,4 5a 5a 6
9. GUTHI ON 360; 1,
TRI GARD 280, 140 2,3 6a 7a 9
10. GUTHI ON 360; 1,
RI PCORD 35; 2;
THI ODAN 560; 3;
GUTHI ON 360 4 7a 40abc 17
* Means within a columm followed by the sanme letter are not

significantly different (P=0.05, Duncan's Miltiple Range Test).
*x See text for spray dates.
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#043

CROP: Potato, cv. Superior

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

NAVE AND AGENCY:

CODE B P, WRIGHT K H and MCLEAN C M

Ci ba Geigy Canada Limted, 1200 Franklin Blvd., Canbridge, Ontario,
N1R 6T5

Tel: (519) 623-7600 Fax: (519) 623-9451

TI TLE: EVALUATI ON OF TRI GARD 75WP FOR THE CONTRCL OF COLORADO
POTATO BEETLE |

MATERI ALS: TRI GARD 75WP (cyromazi ne); RIPCORD 400EC (cypernethrin);
GUTHI ON 240SC (azi nphos-net hyl); TH ODAN 400EC (endosul f an).

METHODS: The test site was | ocated near Canbridge, Ontario. Pot at o
seed pieces were planted on May 11, 1993 into rows spaced 0.91 m
apart with a plant spacing of 30 cm Plots were 6 mlong and three
rows wide with a buffer row between each plot. Each treatnment was
replicated four tines in a conpletely random zed bl ock design
Insecticide applications were made on the follow ng dates (Schedul e
No.): 28 June (1 & 2), 6 July (3), and 13 July (4). See the results
table for the application dates for each treatnent. Wth the

ener gence of second generation adults a naintenance program

consi sting of RIPCORD and GUTHI ON was applied to all plots except
those of CHECK 1 for the remainder of the season as needed. This was
done to isolate the effect of the first generation of insects. All
treatnments were applied using a CO2 pressurized 3 m hand boom sprayer
wi th XR11002VS flat fan tips delivering 400 L/ha at 345 kPa.

Eval uati on data were collected on 5, 12, and 19, July. On each date
the total nunbers of CPB egg masses, 1st, 2nd, 3rd, and 4th instars,
and adults were counted fromten plants in the nmddle row of each
plot. Percent defoliation due to feeding was visually assessed using
the mddle row of each plot on 23 July. The plots were harvested,
wei ghed and graded on 25 August. Tubers with dianeters from55 - 85
mm wer e graded as "marketable" (MKT). Total yield was the weight of
all tubers including "off types".

RESULTS: As presented in Table 1.

CONCLUSI ONS: Variability was high within treatnents as is expected
with insects in small plot trials. None of the treatnments appears to
have affected the egg hatching of the Col orado potato beetle as shown
by the lack of significant differences between treatnents in numbers

of small larvae on the July 12 evaluation date. All TRI GARD
treatnments significantly reduced the nunbers of |arge |arvae after
two applications by preventing small |arvae from progressing through

the growth stages. TRIGARD at 70 g ai/ha applied twice at a seven
day interval did not persist to reduce |large | arvae nunbers two weeks
after the second application, (July 19 evaluation). Treatnents with
early applications of TRI GARD at 280 g ai/ha showed good | arva
control, defoliation, and yield results. The best treatnments were:
two applications of TRIGARD at 280 g ai/ha with a seven day interval;
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and three applications of TRIGARD at 280, 140, 140 g ai/ha at weekly
intervals.

The | ack of significant differences between the two Check treatnents
shows that the first generation of |arvae caused nost of the damage
shown in the defoliation rating and yield reduction.

Table 1. A conparison of counts of 1st and 2nd instars (SL) and 3rd
and 4th instars (LL) of the Col orado potato beetle (CPB) treated with
different insecticides, percent defoliation, and yield. Canbridge,
Ontario, 1993.

CPB LARVAE COUNTS*/ 10 PLANTS % DEFOL Yl ELD*

TREATMENT RATE SCHEDULE** July 5 July 12 July 19 July 23 kg/ PLOT
LL

© oNoOkwhE

10.

g ai/ha LL SL LL MKT TOTAL
CHECK 1 --- --- 85b 104b 200c 55¢ 49 13c 15c
CHECK 2 --- - - 104b 67ab 202c 84c 16bc 18bc
TRI GARD 280 la 22ab 10ab 6ab 27ab 29ab
TRI GARD 70 17a 69ab 33ab 48bc 20abc 22abc

w A WLWLWW

TRI GARD 140
TRI GARD 280, 140
TRI GARD 280
TRI GARD 280;
140
GUTHI ON 360;
TRI GARD 280, 140
GUTHI ON 360;
Rl PCORD 35;
THI ODAN 560;
GUTHI ON 360 14a 22ab 118bc 85c 17 26ab 28ab
Means within a columm followed by the sanme letter are not
significantly different (P=0.05, Duncan's Miltiple Range Test).
See text for spray dates.

4a 27ab la 2ab
la 4a la lab

Oa 34ab la Oa

50
6
15
8a 25ab 10ab 8ab 6 20abc 22abc
5
4
3
3

3a 19ab la Oa

A WONPEPNPFPWNNNNNN Y

#044

CROP: Potato, cv. Chieftain

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

NAME AND AGENCY:

CODE B P, WRIGHT K H and MCLEAN C M

Ci ba Geigy Canada Limted, 1200 Franklin Blvd., Canbridge, Ontario,
N1R 6T5

Tel: (519) 623-7600 Fax: (519) 623-9451

TI TLE: EVALUATI ON OF TRI GARD 75WP FOR THE CONTRCL OF COLORADO
POTATO BEETLE 1|

MATERI ALS: TRI GARD 75WP (cyromazi ne); RIPCORD 400EC (cypernethrin);
GUTHI ON 240SC (azi nphos-net hyl); TH ODAN 400EC (endosul f an).

METHODS: The test site was |ocated near Alliston, Ontario. Pot at o
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seed pieces were planted on May 07, 1993 into rows spaced 0.91 m
apart with a plant spacing of 30 cm Plots were 6 mlong and three
rows wwde with a buffer rowin between each plot. Each treatnent was
replicated four tines in a conpletely random zed bl ock design
Applications of insecticides were nmade on the foll owi ng dates
(Schedule No.): June 29 (1,2), July 10 (3) and July 16, 1993 (4).

See the results tables for the schedules for each treatnent. Wth
the emergence of second generation adults a maintenance program

consi sting of RIPCORD and GUTHI ON was applied to all plots except
those of CHECK 1 for the remai nder of the season as needed. This was
done to isolate the effect of the first generation of insects. All
treatnments were applied using a CO2 pressurized 3 m hand boom sprayer
wi th XR11002VS flat fan tips delivering 400 L/ha at 345 kPa.

Eval uati on data were collected on June 29, July 8, 15 and 22, 1993.
On each date the total nunmbers of CPB egg masses, 1st, 2nd, 3rd, 4th
instars, and adults were counted fromten plants in the m ddle row of
each plot. Percent defoliation due to feeding was visually assessed
on July 15 and July 22, 1993. The plots were harvested, weighed and
graded on August 26, 1993. Tubers with dianmeters from 55-85 mm were
graded as "nmarketabl e".

RESULTS: As presented in Tables 1 and 2.

CONCLUSI ONS: N ne days after applications one and two, there were no
significant differences in the nunbers of small |arvae anong the
treatnments, with an average of 123 snall |arvae on ten plants.
However, TRIGARD treatnents did show a significant reduction in the
nunmbers of large |arvae. Therefore, TRI GARD appears to contro

Col orado potato beetles by inhibiting their devel opnment between
successive larval stages. At the third evaluation, all TRI GARD
treatnents (with the exception of the 70 g ai/ha rates) perforned
significantly better than the check and standard. There was little
difference in defoliation anmong the application rates of TRI GARD
with the exception of the 70 g ai/ha program which did not perform
as well. Yield data confirmed that nost yield reduction was the
result of feeding by the first generation of the pest. There were no
significant yield differences anong the TRIGARD treatnents, all of
whi ch perforned significantly better than the check
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Table 1. A conparison of counts of 1st and 2nd instars (SL) and 3rd
and 4th instars (LL) of the Col orado potato beetle (CPB) treated with
di fferent insecticides.

TREATMENT RATE SCHEDULE* * July 8 July 15 July 22
g ai/ha LL SL LL SL LL
1. CHECK 1 -- -- 246b 160b 323c 58a  166¢
2. CHECK 2 - - -- 252b 23a  243bc 39a 122bc
3. TRI GARD 280 2 64a 48a 69a 55a 50ab
4. TRI GARD 70 2,3 188b 139ab 164ab 69a  119bc
5. TRI GARD 140 2,3 5l1a 104ab 72a 5l1a 42ab
6. TRI GARD 280, 140 2,3 37a 29a 66a 75a 22ab
7. TRI GARD 280 2,3 43a 41a 58a 56a 15ab
8. TRI GARD 280; 2
140 3,4 48a 56ab 77a 18a 8a
9. GUTHI ON 360; 1,
TRI GARD 280, 140 2,3 6la 41a 38a 50a 14ab
10. GUTHI ON 360; 1,
Rl PCORD 35; 2;
THI ODAN 560; 3;
GUTHI ON 360 4 74a 199b 227bc 10la  125bc
* Means within a colum followed by the sanme letter are not

significantly different (P=0.05, Duncan's Miltiple Range Test).
*x See text for spray dates.

TREATMENT RATE  SCHEDULE** % DEFCLI ATl ON* Yl ELD kg/ PLOT
g ai/ha July 15 July 22 MARKETABLE  TOTAL
1. CHECK 1 -- -- 53c 47b 9c 12c
2. CHECK 2 -- -- 51c 48ab 12bc 16bc
3. TRI GARD 280 2 15ab 6a 22a 25ab
4. TRI GARD 70 2,3 31b 12a 22ab 24ab
5. TRI GARD 140 2,3 10a 3a 25a 28a
6. TRI GARD 280, 140 2,3 9a 4a 27a 28a
7. TRI GARD 280 2,3 11a 4a 23a 27a
8. TRI GARD 280; 2
140 3,4 13ab 3a 26a 30a
9. GUTHI ON 360; 1;
TRI GARD 280, 140 2,3 9a 3a 24a 28a
10. GUTHI ON 360; 1;
Rl PCORD 35; 2;
THI OCDAN 560; 3;
GUTHI ON 360 4 23ab 13a 21ab 24ab

* Means within a colum followed by the sane letter are not
significantly different (P=0.05, Duncan's Miltiple Range Test).
**  See text for spray dates.
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#045

CROP: Potato, cv. Yukon Gold

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

NAVE AND AGENCY:

CODE B P, WRIGHT K H and MCLEAN C M

Ci ba Geigy Canada Limted, 1200 Franklin Blvd., Canbridge, Ontario,
N1R 6T5

Tel: (519) 623-7600 Fax: (519) 623-9451

TI TLE: EVALUATI ON OF TRI GARD 75WP FOR THE CONTRCL OF COLORADO
POTATO BEETLE IV

MATERI ALS: TRI GARD 75WP (cyromazi ne); RIPCORD 400EC (cypernethrin);
GUTHI ON 240SC (azi nphos-net hyl); TH ODAN 400EC (endosul f an).

METHODS: The test site was |ocated near Plattsville, Ontario. Pot at o
seed pieces were planted on May 13, 1993 into rows spaced 1.0 m apart
with a plant spacing of 30 cm Plots were 6 mlong and three rows

wi de. Each treatnent was replicated four tines in a conpletely
random zed bl ock design. Treatment applications were nade on the
foll owi ng dates (Schedule No.): June 29 (1), July 7 (2) and July 14,
1993 (3). See the results tables for the schedules for each
treatment. Wth the energence of second generation adults a

mai nt enance program consi sting of RI PCORD and GUTHI ON was applied to
all plots except those of CHECK 1 for the remai nder of the season as
needed. This was done to isolate the effect of the first generation
of insects. Al treatnments were applied using a CO2 pressurized 3 m
hand boom sprayer with XR11002VS flat fan tips delivering 400 L/ha at
345 kPa. Eval uati on data were collected on June 28, July 6, 13 and
20, 1993. On each date the total nunbers of CPB egg masses, 1st,
2nd, 3rd, 4th instars, and adults were counted from 10 plants in the
m ddl e row of each plot. Percent defoliation due to feeding was
visual |y assessed on July 20, 1993. The plots were harvested,

wei ghed and graded on August 25, 1993. Tubers with diameters from
55-85 nm were graded as "narketabl e".

RESULTS: As presented in the tables.

CONCLUSI ONS: Seven days after the first application there were no
significant differences in the nunber of |arvae anong the treatnents.
The average nunber of small |arvae on ten plants was 43. Though not
significant, TRIGARD treatnents did reduce the nunber of |arge

| arvae. This indicated an inhibition of the pest's devel opnent

bet ween successive larval stages. At the third evaluation, |arval
counts for the two check treatnents were very different, indicating
high variability in the pest population at the test site. At this
time, however, all TRI GARD treatnents showed significant control of

| arge |l arvae as conpared to Check 1. Al TRIGARD treatnents had
significantly |l ess defoliation than the checks, although they were
not significantly different fromthe 'standard" (Trt 8). There were
no significant differences anong the yields, possibly a reflection of
the light and variabl e pest popul ation.
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Table 1. A conparison of counts of 1st and 2nd instars (SL) and 3rd
and 4th instars (LL) of the Col orado potato beetle (CPB) treated with
di fferent insecticides.

CPB LARVAE COUNTS/ 10 PLANTS*

TREATMENT RATE SCHEDULE* * July 6 July 13 July 20
g ai/ha LL SL LL SL LL
1. CHECK 1 - - - - 52a 18a 70ab 30a 141b
2. CHECK 2 - - - - 45a 51a 93b 23a 42ab
3. TRI GARD 70 1,2 15a 21a 12ab la 5a
4. TRI GARD 140 1,2 6a 34a 8ab Oa 8a
5. TRI GARD 280, 140 1,2 la 6a 4a 1lla Oa
6. TRI GARD 280 1,2 la 47a la 2a 9a
7. TRI GARD 280; 1
140 2,3 Oa 11la 9ab 12a Oa
8. RI PCORD 35; 1;
THI ODAN 560; 2;
GUTHI ON 360 3 9a 27a 60ab 48a 55ab

* Means within a colum followed by the sanme letter are not
significantly different (P=0.05, Duncan's Miltiple Range Test).
**  See text for spray dates.

TREATMENT RATE SCHEDULE* * % DEFCLI ATl ON* Yl ELD kg/ PLOT
g ai/ha July 20 MARKETABLE TOTAL
1. CHECK 1 -- -- 28c 26b 30b
2. CHECK 2 -- -- 22b 34ab 40a
3. TRI GARD 70 1,2 3a 36ab 41a
4. TRI GARD 140 1,2 3a 41a 45a
5. TRI GARD 280, 140 1,2 2a 44a 48a
6. TRI GARD 280 1,2 4a 33ab 38ab
7. TRI GARD 280; 1
140 2,3 4a 39ab 43ab
8. RI PCORD 35; 1;
THI OCDAN 560; 2;
GUTHI ON 360 3 4a 43a 47a

* Means within a colum followed by the sane letter are not
significantly different (P=0.05, Duncan's Miltiple Range Test).
**  See text for spray dates.



RAPPORT DE RECHERCHE SUR LA LUTTE DI RI GEE 1993 84
#046

| RAC: 86000718

CULTURE: Ponme de terre, cv. Superior

RAVAGEUR: Doryphore de la porme de terre, Leptinotarsa decemineata
(Say)

NOM ET ORGANI SME:

DUCHESNE R M et JEAN C

Servi ce de phytotechnie de Québec, MAPAQ 2700, rue Einstein,
Sai nt e- Foy, GLP 3W3

Tél. (418) 644-2156 Tél écopi eur (418) 646-0832

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

PRODUI TS: NTN 33893 240 FS (i mi dacl oprid); GUTHI ON 240 EC (azi nphos-
mét hyl ); RI PCORD 400 EC (cypernethrine); DECIS 5,0 EC
(del tamét hrine).

METHODES: L' essai a été réalisé selon un plan en blocs conplets

al éatoires avec 4 répétitions. Les pomes de terre ont été plantées
le 19 mai. Les parcelles de 7,5 mde | ongueur conprenaient 4 rangs
espacés de 0,91 m Afin d' évaluer |'incidence de traitenents

i nsecticides contre les adultes et de conparer |'efficacité a celle

d interventions contre les larves, les traitenents suivants ont été
définis selon le type et |le nonbre d applications faites contre |es
adultes (seuil $ 1 adulte/plant): 1- NIN a la plantation: 17 mai, 2-
une application foliaire: 17 juin, 3- deux applications foliaires: 17
et 23 juin, 4- trois applications foliaires: 17, 23 et 25 juin, 5-

t énoi n: aucune application contre les adultes. Pour tous les
traitements, sauf le traitenent No 1, des applications ont été

ef fectuées contre les larves (seuil $ 5 larves/plant) aux dates
suivantes: 29 juin (traitenent 2, 3, 4 et 5; 2 et 5 juillet
(traitement 2, 3 et 5); 8, 13 et 19 juillet (traitement 2, 3, 4 et

5). Afin d augnmenter les densités d adultes et d' accroitre |eur

i mpact sur les plants, des introductions ont été faites le 15 juin
(300 adultes/parcelle) et e 19 juin (150 adul tes/parcelle) pour

| " ensenble du projet. L'évaluation des densités du doryphore a été
faite réguliérement sur 10 plants pris au hasard dans |les 2 rangées
du centre. Le défanage des plants a été fait les 10 et 17 aolt et la
réecolte des 2 rangées du centre effectuée le 9 septenbre a servi a
déterm ner | e rendenment en tubercules. Tous les insecticides ont éteée
utilisés en rotation, selon |es conditions nétéorol ogiques, a |la dose
maxi mal e reconmandée sur |'étiquette.

RESULTATS: Voir | e tabl eau ci-dessous.

CONCLUSI ONS: L' ajout de traitenments insecticides (GUTH ON, RI PCORD
DECIS) contre les adultes en début de saison n'a pas anelioré |la
gestion sai sonni ere du doryphore. Les rendenents sont senbl abl es et
| e dommage au feuill age est deneuré bas et stable toute |a saison a
un indice n affectant pas |le rendenment. L'approche contre |es
adultes a 1, 2 et 3 traitements se révéle noins économ que en nonbre
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de traitenments. En effet, de 4 a 6 traitenents additi onnels ont été
nécessaires contre les larves, portant le total en saison a 7, 8 et 7
pour les traitenents 2, 3 et 4 respectivenent conparativenment a 6
pour le traitement 5 (stratégie orientée strictement contre |es

| arves). Toutefois, deux et trois traitements contre | es adultes ont
cependant réduit significativenent |les densités larvaires e 29 juin
et le 8 juillet par rapport aux traitenments 2 et 5. L'inpact de ces
traitements n' est pas suffisant, car |les densités sont deneurées
souvent supérieures au seuil de 5 L/plant. De plus, des traitenents
contre les adultes retardent |'apparition des nmasses d' oeufs et
entrainent un décal age d' énmergence des |l arves rendant plus difficile
| a gestion des densités larvaires par la suite. Ainsi, |"incidence
des traitements contre |les adultes n'est pas suffisanment positive
pour en reconmander |'approche de facon réguliere. Selon |es
densités et les produits utilisés, des traitenments occasi onnels
peuvent toutefois étre justifiés. Ainsi, |'enploi du NTN
(imdacloprid) a la plantation confirne cette position, puisque un
seul traitenent a été nécessaire afin de maintenir la rentabilité de
la culture. Ces résultats avec | e NTN dénontrent de nouveau | a
performnce du produit.

Table 1. Nonbre noyen de |arves de doryphores/plant, dommage et
rendenent vendabl e, 1993.

Tr ai t enent Popul ation larvaire Dommage* Rendenent
juin juillet juin juillet (t/ ha)
25 29 08 19 29 08 19 30

NTN & | a 0,0 1,0c** 0, 4c 0, 5¢ 0, Ob 0,3b 0,3b 0,8 36, 19

pl antation ***
Adul tes (1)****

+ larves (6) 0,0 12, 3a 14, Oa 4, 8a 1, Oa 1,0a 1, 0a 1,0 34, 24
Adul tes (2) 0,2 6, 7b 8, 3b 3,9ab 1, 0a 1,0a 1,0a 1,0 37, 92
+ larves (6)
Adul tes (3) 0,3 5, 8bc 8, 6b 3,3b 1, Oa 1,0a 1,0a 1,0 35, 06
_+ larves (4)
TEMO N, 0,0 15, 7a 17, 3a 3,8ab 1, 0a 1,0a 1,0a 1,0 34, 32

| arves (6)
* Eval uation visuelle par parcelle: indice de défoliation de 0 & 8
(0 a 100% de défoliation).
** Les résultats sans lettre ou suivis d une nméne lettre ne sont pas
significativenent différents, a un seuil de 0,05 (Waller-Duncan).
*x % NTN, dose de 0,02 g m a/ha.
*ok kK La val eur entre parenthéses indique |le nonbre de traitenents
contre les adultes ou les |arves.
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#047

| RAC: 86000718

CULTURE: Ponme de terre, cv. Superior

RAVAGEUR: Doryphore de la porme de terre, Leptinotarsa decemineata
(Say)

NOM ET ORGANI SME:

DUCHESNE R M et JEAN C

Servi ce de phytotechnie de Québec, MAPAQ 2700, rue Einstein
Sai nt e- Foy, GLP 3W3

Tél. (418) 644-2156 Tél écopi eur (418) 646-0832

TI TRE: ESSAI DE AC 303, 630 CONTRE LE DORYPHORE DE LA POMVE DE TERRE
PRODUI TS: AC 303,630; DECIS 5,0 EC (deltanéthrine)

METHODES: L'essai a été réalisé a Saint-Augustin-de-Desmaures (Québec)
selon un plan en blocs conplets al éatoires avec 4 répétitions. Les
ponmes de terre ont été plantées le 18 mai. Les parcelles de 7,5 mde
| ongueur conprenai ent 4 rangs espacés de 0,91 m Les insecticides ont
été appliqués les 29 juin, 5 et 8 juillet avec un pul véri sateur nonté
sur tracteur (dose: g MA/ ha, pression: 1641, 4 kPa, volune: 800 L/ha).
L' éval uati on des densités du doryphore a été faite réguliérenment sur
10 plants pris au hasard dans |les 2 rangées du centre. Le défanage
des plants a été effectué les 10 et 17 aolt. Le rendenent en
tubercules a été détermné & partir de la récolte des deux rangées du
centre de chaque parcelle faite |l e 24 aodt.

RESULTATS: Voir |e tabl eau ci-dessous.

CONCLUSI ONS: Le produit AC 303,630 a fourni des résultats différents
selon la dose utilisée. La dose de 100 g MA/ha a perm s de réduire
| es densités larvaires du doryphore et de protéger les plants d' une
facon plus efficace. Ainsi, a partir de la m-juillet, |les densités
larvaires et | e dommage aux plants ont été significativenent plus
fai bl es dans ces parcelles. De ménme, |e rendenent a été
significativenment plus élevé pour ce traitement que pour les trois
autres. L'inpact des traitenments a senblé neilleur a partir de la
troi si éme application, conparativenent aux traitenents du début de
saison. Ainsi a partir de la m-juillet, les densités étaient plus
basses, principal enent pour |a dose de 100 g MV ha. Quant a |la plus
fai ble dose du produit, elle a fourni des résultats plus él evés que
DECI S quant aux densités larvaires et au dommage aux plants. Le
rendement a toutefois été senblable pour AC (75 g MM ha), DECIS et le
t énoi n.
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Table 1. Nonbre noyen de |arves de doryphores/plant, dommage et
rendenent vendabl e, 1993.

Tr ai t enent Popul ation larvaire Dommage* Rendenent
I nsecticide Dose juin juillet juillet aoaQt (t/ ha)
28 05 14 20 05 14 23 03
AC 303, 630 75,0 1,2 9, 4ab** 6, 1b 590 1,0 1,5b 2,3ab 3,3ab 29,72b
AC 303,630 100,0 1,1 8, lab 1, 3c 0,8 0,8 1,0b O,5c 1,0c 36, 81la
DECI S 7,5 1,1 3, 0b 2,4bc 4,90 0,8 1,0b 1,0bc 2,3b 29,62b
TEMON ----- 2,9 13,2a 31,7a 15,1a 1,5 3,8a 4,5a 4,8a 24,95b

* Evaluation visuelle par parcelle: indice de défoliation de 0 a
8 (0 a 100% de défoliation).

** les résultats suivis d une néne lettre ne sont pas
significativenment différents, a un seuil de 0,05 (Wller-
Duncan) .

#048
| RAC: 86000718
CULTURE: Ponme de terre, cv. Superior.

RAVAGEUR: Doryphore de la porme de terre, Leptinotarsa decemineata
(Say) .

NOM ET ORGANI SMVE:

DUCHESNE, R M et JEAN, C

Servi ce de phytotechnie de Québec, MAPAQ 2700, rue Einstein, Sainte-
Foy, GLP 3W8.

Tél. (418) 644-2156, Tél écopieur (418) 646-0832.

TI TRE: ESSAI DE L'| ODE CONTRE LE DORYPHORE DE LA POWE DE TERRE

PRODUI TS: DECIS 5,0 EC (deltaméthrine); ULTRA-T (17,500 ppm i ode
titrable, 18,05% acide phosphorique, grade alinmentaire, 10,09%.

METHODES: L'essai a été réalisé a Saint-Augustin-de-Desmaures
(Québec) selon un plan en blocs conplets al éatoires avec 4

réepétitions. Les pommes de terre ont été plantées le 18 nmai. Les
parcelles de 7,5 m de | ongueur conprenaient 4 rangs espacés de 0,91
m L'insecticide et |'"iode ont été appliqués les 29 juin, 5 et 8

juillet a |"aide d un pul vérisateur nonté sur tracteur (dose: p.c/ha,
pression: 1641,4 kPa, volune: 800 L/ha). L'évaluation des densités a
été faite régulierenent sur 10 plants pris au hasard dans les 2
rangées du centre. Le défanage des plants a été effectué les 10 et
17 aolt. Le rendenment en tubercules a été détermné a partir de la
récolte des deux rangées du centre de chaque parcelle faite le 24
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ao(t .
RESULTATS: Voir | e tabl eau ci-dessous.

CONCLUSI ONS: L'iode, produit <<miracle>> a été définitivenent

i nefficace contre | e doryphore de |l a ponme de terre, pour une saison
ou les densités étaient au départ relativenment faibles. En effet,

| es densités larvaires, sensiblenent conparables au ténoin, étaient
significativenent plus élevées que celles obtenues avec DECIS. Le
dommage au feuillage a de plus augnenté progressivenent jusqu' a |la
finjuillet. 11 est de beaucoup supérieur aux résultats avec DECI S
et senblable au témpin. Le rendenent n'a toutefois pas été
significativenment différent entre les trois traitenents. Pour DECI S,

méne si |le rendenment n'a pas été optimal, il est denmeuré | égerenent
plus élevé que | es deux autres traitements. La performance de DECI S
n'a pas été a son maxi num conme en ténoigne aussi |'indice de domuage

alafinde juillet. Un tel indice occasionne une baisse de
rendenent .

Table 1. Nonbre noyen de |arves de doryphores/plant, dommage et
rendenent vendabl e, 1993.

Tr ai t enent Popul ation larvaire Dommage* Rendenent
I nsecticide Dose juin juillet juillet (t/ ha)
28 05 14 20 05 14 20 30
DECI S 150 mi 3,0b** 2,4b 4,9c 0, 8b 1,0b 1,0b 1,8b 9, 62

1,1
| ODE i,o0L 1,5 7,5b 36,2a 27,7a 1,0ab 2,8a 4,0a 5,3a 26,09
2,9 13,2a 31,7a 15,1b 1,5a 3,8a 4,3a 5,0a 24,95
* Evaluation visuelle par parcelle: indice de défoliation de 0 & 8
(0 a 100% de défoliation).
** les résultats suivis d une néne lettre ne sont pas
significativenent différents, a un seuil de 0,05 (Waller-Duncan).
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#049
| RAC: 86000718
CULTURE: Ponme de terre, cv. Superior

RAVAGEUR: Doryphore de la porme de terre, Leptinotarsa decemineata
(Say)

NOM ET ORGANI SME:

DUCHESNE R M et JEAN C

Servi ce de phytotechnie de Québec, MAPAQ 2700, rue Einstein
Sai nt e- Foy, GLP 3W3

Tél . (418) 644- 2156 Tél écopi eur (418) 646-0832

Tl TRE: ESSAI D | M DACLOPRI D (NTN) CONTRE LE DORYPHORE DE LA POMVE
DE TERRE

PRODUI TS: NTN 33893 240 FS (i mdacloprid); DECIS 5,0 EC
(del tamét hrine).

METHODES: L'essai a été réalisé a Saint-Augustin-de-Desmaures
(Québec) selon un plan en blocs conplets al éatoires avec 4
réepétitions. Les pommes de terre ont été plantées le 18 mai dans un
sol de type | oam sablo-argileux Tilly. Les parcelles de 7,5 mde

| ongueur conprenai ent 4 rangs espacés de 0,91 m Les insecticides
ont été appliqués les 18 mai (traitenent 1, a la plantation), 29 juin
et 5 juillet (traitement 2, 3 et 4) ainsi que le 8 juillet

(traitement 4), (dose: g MA/ ha, pression: 1641, 4 kPa, volune: 800
L/ha). L'évaluation des densités du doryphore a été faite

reguli érement sur 10 plants pris au hasard dans |l es 2 rangées du
centre. Le défanage des plants a été effectué les 10 et 17 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 |e tabl eau ci-dessous.

CONCLUSI ONS: Le produit NTN 33893 a donné pour une troisiene année
des résultats tres satisfaisants et relativenent conparabl es aux deux
derni eres saisons. |l a perms de maintenir a un niveau tres bas |es
densités larvaires et |le dommage aux plants. Les rendenents ont été
senbl abl es pour les trois traitements avec NTN, a la plantation et
aux doses de 25 et 50 g MA/ha et significativenent plus élevés que
pour le témin. Pour |la dose de 50 g MA/ ha, aucune larve n'a été
observée aprés | a deuxi éme application; un faible dommage aux plants
a tout de néne été noté. Cependant dans | es parcelles ou | e produit
a été appliqué a la plantation, aucun domrage n'a été observé sur |es
pl ants pendant toute | a saison et |es densités sont deneurées tres
faibles en juillet. Les plants ont été col onisés par |les adultes
plus tard, alors que les preni éres nmasses d' oeufs y ont été observées
environ 3 senmaines apres |les autres traitenents. Tous |es
traitements avec NTN ont été dans |'ensenble supérieurs a DECI S
principalement & la fin de juillet ou les résultats (dommages et
densités) ont été significativenent différents. |l est & noter que

| es densités du doryphore ont été en 1993 treés faibles
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conpar ati venent aux autres saisons. Cela se traduit par un rendenent
rel ati venent élevé chez le ténoin. Enfin, des observations faites |le
14 juillet n' ont dénontré aucune présence de pucerons sur |les plants

dans les parcelles traitées avec NTN alors qu'on en trouvait dans |es
parcel | es ténoins.

Table 1. Nonbre noyen de | arves de doryphores/plant, dommage et
rendenent vendabl e, 1993.

Tr ai t enent ~Popul ation larvaire Dommage* Rendenent

I nsecticide Dose juin juillet juillet aoQt (t/ha)

28 05 14 23 05 14 28 06

NTN 0,02g 0,0 0,3b** 0,1b 0,2c 0,0c 0,0c 0,0c 0,0d 36,24a
NTN 25,00 g 2,4 3,0b 0,80 0,6c 1,0ab 1,0b 0,3c 1,0c 37,35a
NTN 50,00 g 1,9 1,6b 0,0b 0,0c 0,8b 1,0b 0,3c 0,3d 34,25a
DECI S 7,5 g 1,1 3,0b 2,4b2,6b 0,80 1,0b 1,0b 2,5b

29, 62ab

TEMON  ----- 3,0 13,2a 31,7a 7,2a 1,5a 3,8a 5,0a 5,5a 24,95b

* 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 |ettre ne sont
pas significativenent différents, a un seuil de 0,05 (Waller-
Duncan) .
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#050

| RAC: 86000718

CULTURE: Ponme de terre, cv. Superior

RAVAGEUR: Doryphore de la porme de terre, Leptinotarsa decemineata
(Say)

NOM ET ORGANI SME:

DUCHESNE R M et JEAN C

Servi ce de phytotechnie de Québec, MAPAQ 2700, rue Einstein
Sai nt e- Foy, GLP 3W3

Tél. (418) 644-2156 Tél écopi eur (418) 646-0832

TI TRE: ESSAI DE CYROVAZI NE CONTRE LE DORYPHORE DE LA POMMVE DE TERRE

PRODUI TS: TRI GARD 75 WP (cyromazine); DECIS 5,0 EC (deltaméthrine);
RI PCORD 400 EC (cyper méthri ne)

METHODES: L' essai a été réalisé selon un plan en blocs conplets

al éatoires avec 4 répétitions. Les pomes de terre ont été plantées
le 18 mai. Les parcelles de 7,5 mde | ongueur conprenaient 4 rangs
espacés de 0,91 m Les insecticides ont été appliqués les 29 juin et
2 juillet (traitements 1, 2, 3, 4, 5 et 6) ainsi que le 8 juillet
(traitements 4 et 6) a |'aide d un pulvérisateur nonté sur tracteur
(dose: g MA/ ha, pression: 1641,4 kPa, volunme: 800 L/ha). Pour le
traitement 5, une application (RIPCORD 400 EC) a de plus été faite
contre les adultes e 23 juin (seuil: 1 adulte/plant) afin de
respecter le protocole prévu. L'évaluation des densités du doryphore
a été faite sur 10 plants pris au hasard dans |les 2 rangées du
centre. Par ailleurs des masses d' oeufs (10 nmasses/parcelle) ont éteée
suivies réguliérement afin de pouvoir initier les premers
traitements a environ 33%d' écl osi on des masses d' oeufs. Afin

d' accroitre les densités, des adultes (50 adultes/parcelle) ont été
introduits e 22 juin. Les plants ont été défanés les 10 et 17 aolt.
Le rendenent en tubercules a été détermné a partir de la récolte des
deux rangées du centre de chaque parcelle faite le 30 ao(lt.

RESULTATS: Voir | e tabl eau ci-dessous.

CONCLUSI ONS: L'insecticide cyromazine a été rel ativenent efficace a
réprimer | es densités de doryphores et a assurer la protection du
feuillage. Les résultats, général ement supérieurs a DECIS, ont été
pl us satisfaisants encore pour les traitements ayant recu (1 ou 2
fois) la plus forte dose (280 g) du produit. Le donmage y a été
significativenent plus faible que dans les autres traitenments a
partir de la m-juillet. Les densités larvaires ont été général enent
plus faibles et |les rendenents plus élevés, mai s non
significativenment différents. Une charge totale en saison de 560 g
de cyromani ze pour deux ou trois applications pour les traitenments 3
et 4 a procuré a la fin juillet une protection du feuillage
significativement nmeilleure que tous les autres traitements. Trois
applications, dont deux a dose réduite de la noitié, ont donné des
réesultats équivalents a deux applications a | a dose de 280 g. Sel on
| es densités, trois applications s'avéreraient plus sécuritaires,



RAPPORT DE RECHERCHE SUR LA LUTTE DI Rl GEE 1993 92

tout comre |'enploi stratégique du produit a des doses de 140 et 280
g en alternance. L' application de RIPCORD contre |les adultes n'a pas
amélioré les résultats. Enfin, un délai de quel ques jours (3-4
jours) pour la premére et |a deuxi éme application aurait sans doute
amélioré les résultats.

Table 1. Nonbre noyen de | arves de doryphores/plant, dommage et
rendenent vendabl e, 1993.

Tr ai t enent Popul ation larvaire Dommage* Rendenent
I nsecticide Dose juin juillet juin juillet (t/ha)
25 06 13 20 29 08 20 30

Cyromazine 140,0 + 140,0

0,5 19, 9b** 25,4b 10,2b 0,5 1,0b 1,8c 2,5c 37, 95bc
Cyromazine 280,0 + 140,0

0,5 18, 3b 17,4cd 6,2c 0,3 1,0b 1,3d 1,8d 39, 42ab
Cyromazine 280,0 + 280,0

1,7 18, 2b 14,0cd 4,1c 0,3 1,3b 1,3d 1, 3e 39, 84ab
Cyromazine 280,0 + 140,0 +

0,0 13, 6bc 12, 0d 3,0c 0,0 1,0b 1,0d 1,3e 41,71a
Cyromazine 280,0 + 140,0 +
RI PCORD (adul te) 35,0

0,0 5, 2c 20, 3bc 11,5b 0,0 1,0b 1,0d 2,0d 39, 88ab
DECI S 7,5 0,2 12,0bc 27,0b 20,5a 0,5 1,0b 2,8b 3,8b 35, 28c
TEMON ----- 0,3 39, 7a 57,1a 19,6a 0,3 4,3a 7,3a 7,3a 16,03d

* 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) .
N

#051
| RAC: 87000221
CULTURE: Ponme de terre, cv. Superior

RAVAGEUR: Doryphore de la porme de terre, Leptinotarsa decemineata
(Say)

NOM ET ORGANI SME:

DUCHESNE R M et JEAN C

Servi ce de phytotechnie de Québec, MAPAQ 2700, rue Einstein, Sainte-
Foy, GLP 3W8.

Tél. (418) 644-2156, Tél écopieur (418) 646-0832.

TI TRE: ESSAI DE NOVODOR ET DE M TRAK CONTRE LE DORYPHORE DE LA POWMVE
DE TERRE
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PRODUI TS: M TRAK LI (MYX-1806, endotoxi ne-delta encapsul ée de
Bacill us thuringiensis var. san diego, 10%; NOYODOR FC (endot oxi ne-
delta de Bacillus thuringiensis var. tenebrionis, 3,0%; DECIS 5,0 EC
(del tamét hrine); GUTHI ON 240- EC (azi nphos-méthyl); RI PCORD 400 EC
(cypernméthrine).

METHODES: L'essai a été réalisé a Saint-Augustin-de-Desmaures
(Québec) selon un plan a blocs al éatoires conplets avec 4
réepétitions. Les pommes de terre ont été plantées le 18 mai. Les
parcelles de 7,5 m de | ongueur conprenaient 4 rangs espacés de 0,91
m Les insecticides biologiques et chinm ques (séquence des produits
= DECIS, GUTHI ON, RI PCORD, GUTHI ON) ont été appliqués les 29 juin, 2,
7 et 9 juillet a l'aide d un pulvérisateur nonté sur tracteur (dose:
p.c./ha, pression: 1641,4 kPa, volune: 800 L/ha). L' éval uati on des
densités du doryphore a été faite sur 10 plants pris au hasard dans
|l es 2 rangées du centre. Le défanage des plants a été effectué les
10 et 17 aolt. Le rendenent en tubercules a été déternminé a partir
de la récolte des deux rangées du centre de chaque parcelle faite le
30 aodt.

RESULTATS: Voir | e tabl eau ci-dessous.

CONCLUSI ONS: Les insecticides biologiques MTRAK et NOVODOR ont été
dans | ' ensenbl e plus performants que les insecticides chimques. Les
densités larvaires et |es dommges aux plants ont été mmintenus a des
niveaux tres bas a la m-juillet, conparabl es aux insecticides
chimques. De plus, ces résultats ont été significativenent plus

€l evés avec les insecticides chinmques et le ténobin a partir du 19
juillet. Les rendenents ont toutefois été conparables pour tous |es
traitements et significativenment plus faibles pour e ténmoin. Quelle
gue soit |la dose de NOVODOR, |'efficacité est senblable & M TRAK. La
sai son 1993 se distingue de celle de 1992 par des densités |larvaires
pl us faibles.

Table 1. Nonbre noyen de |arves de doryphores/plant, dommage et
rendenent vendabl e, 1993.

Tr ai t enent Popul ation larvaire Dommage* Rendenent

I nsecticide Dose juin juillet juillet (t/ ha)
28 06 15 22 09 15 22 30
M TRAK 7,5 L 2,0 3,7b** 0,0b O0,1c 1,0b 1,0b O, 8cd O, 8c 39, 56a
NOVODOR 4,6 L 3,4 4,6b 1,4b 0,5¢c 1,0b 1,0b 1,0bc 1,0c 35, 75a
NOVODOR 7,0 L 2,0 5,3b 0,0b 0,2c 1,0b 1,0b 0,5d 1,0c 37, 27a
CH M QUES*** - -- 1,2 3,2b 3,9 4,0b 1,0b 1,0b 1,3b 1,5b 36, 25a
TEMO N --- 0,9 12,2a 36,5a 13,8a 2,3a 3,3a 4,5a 4,5a 29,54b
* 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 nméne lettre ne sont pas

significativenent différents, a un seuil de 0,05 (Waller-Duncan).
*kx Dose: DECIS: 150 ml; GUTHION: 1,70 L; RIPCORD: 125 ni
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#052

| RAC: 87000221

CULTURE: Ponme de terre, cv. Superior

RAVAGEUR: Doryphore de la porme de terre, Leptinotarsa decemineata
(Say)

NOM ET ORGANI SME:

DUCHESNE R M et JEAN C

Servi ce de phytotechnie de Québec, MAPAQ 2700, rue Einstein
Sai nt e- Foy, GLP 3W3

Tél. (418) 644-2156 Tél écopi eur (418) 646-0832

Tl TRE: EFFI CACI TE DES | NSECTI Cl DES BI OLOG QUES M TRAK ET NOVODOR
CONTRE LES GROSSES LARVES (L3 ET L4) DU DORYPHORE DE LA
POMME DE TERRE

PRODUI TS: M TRAK LI (MYX-1806, endotoxi ne-delta encapsul ée de
Bacill us thuringiensis var. san diego, 10%; NOYODOR FC (endot oxi ne-
delta de Bacillus thuringiensis var. tenebrionis, 3,0%; DECIS 5,0 EC
(del tamét hrine);

GUTHI ON 240- EC (azi nphos-néthyl); RI PCORD 400 EC (cypernéthrine).

METHODES: L'essai a été réalisé a Saint-Augustin-de-Desmaures
(Québec) selon un plan en blocs conplets al éatoires avec 4
réepétitions. Les pommes de terre ont été plantées le 19 mai. Les
parcelles de 7,5 m de | ongueur conprenaient 4 rangs espacés de 0,91
m Les insecticides biologiques et chin ques (séquence des produits
= DECI'S, GUTHI ON, RIPCORD) ont été appliqués les 5, 9 et 13 juillet
avec un pul vérisateur nmonté sur tracteur (dose: p.c./ha, pression:
1641, 4 kPa, volunme: 800 L/ha). La premiere intervention a été
retardée de facon a ce que la proportion de grosses larves (L3 et L4)
sur les plants soit élevée. Celle-ci était alors respectivenment de
51,5, 56,1 et 61,5% pour les trois traitenents. L' éval uati on des
densités du doryphore a été faite régulierenent sur 10 plants pris au
hasard dans | es deux rangées du centre. Les plants ont été défanés
les 10 et 17 aolt. Le rendenment en tubercules a été détermné a
partir de la récolte des deux rangées du centre de chaque parcelle
faite e 9 septenbre.

RESULTATS: Voir | e tabl eau ci-dessous.

CONCLUSI ONS: Les insecticides biologiqgues MTRAK et NOVODCOR ont
dénontré dans |'ensenble une trés bonne efficacité a réduire a des

ni veaux acceptables | es densités des grosses larves L3 et L4. Aux
doses utilisées, M TRAK et NOVODOR sont sensi blenent d' efficacité
égale. Apreés le premer traitement, |'incidence sur |es grosses
larves a été plus grande et significative dans |les parcelles traitées
bi ol ogi quenent. Les densités de L4 y ont été significativenment plus
faibles le 9 juillet. Les autres applications de M TRAK et NOVODOR
ont permis de maintenir |les densités a des niveaux trés bas. Le
dommage au feuillage est ainsi demeuré plus faible et plus stable
pour les parcelles traitées avec le B.t. Suite aux observations
qualitatives, des larves L4 affectées par B.t. ont été remarquées sur



1993 PEST MANAGEMENT RESEARCH REPORT 95

le feuillage. Les applications ont entrainé une réduction inportante
de | a consonmation; ceci explique |'absence d' augnmentati on du donmage
pour ces parcelles. Enfin, cet essai dénontre que des applications
tardi ves de M TRAK et NOVODOR peuvent étre autant et néne plus
efficaces et rentables que les produits chimques. Ces applications
doi vent cependant tenir conpte des densités et de la rapidité du
dével oppenent de |'insecte.

Table 1. Nonbre noyen de |arves de doryphores/plant, dommage et
rendenent vendabl e, 1993.

Tr ai t enent Popul ation larvaire Dommage* Rendenent
Insecticide Dose Stade juillet juillet (t/ ha)
| arvaire 05 09 13 19 05 15 22 30
M TRAK 7,5 L L14 22,7 17,5ab** 3,6a 0,8 1,3 1,3 1,3 1,7 36,62
L3 6,8 2,3 0, 1ab 0, Ob
L4 4,9 7,4b 2,2a 0,8b
NOVODOR 7,0 L L14 24,4 12, 6b 1,6b 0,3b 1,7 1,3 1,3 1,3 34,96
L3 8,5 2,4 0,0b 0,0b
L4 5,2 6,3b 1,1b 0, 3b
CHI M QUES* ** L14 27,0 22, 9a 2,7ab 2,1a 1,7 1,7 1,3 2,0 33,78
L3 10,3 3,7 0,3a 0,1la
L4 6,3 15, 3a 1, 9ab 2, Oa

* Evaluation visuelle par parcelle: indice de défoliation de 0 a
8 (0 a 100% de défoliation).

**  Pour un méne stade larvaire, les résultats sans lettre ou
suivis d'une méne lettre ne sont pas significativenent
différents, a un seuil de 0,05 (Waller-Duncan).

***  Dose maxi mal e recommandée sur |'étiquette.
N

#053
| RAC: 87000221
CULTURE: Ponme de terre, cv. Superior

RAVAGEUR: Doryphore de |la porme de terre, Leptinotarsa decemineata
(Say)

NOM ET ORGANI SME:

DUCHESNE R M et JEAN C

Servi ce de phytotechnie de Québec, MAPAQ 2700, rue Einstein
Sai nt e- Foy, GLP 3W3

Tél . (418) 644- 2156 Tél écopi eur (418) 646-0832

Tl TRE: ESSAI D UN PHAGOSTI MJULANT ( PHEAST) AVEC M TRAK CONTRE LE
DORYPHORE DE LA POMVE DE TERRE

PRODUI TS: M TRAK LI (MYX-1806, endotoxi ne-delta encapsul ée de
Bacillus thuringiensis var. san diego, 10%; PHEAST (phagostinul ant).

METHODES: L'essai a été réalisé a Saint-Augustin-de-Desmaures
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(Québec) selon un plan en blocs conplets al éatoires avec 3

répétitions.

Les pommres de terre ont

été plantées le 31 nui.

Les

parcelles de 7,5 m de | ongueur conprenaient 4 rangs espacés de 0,91

m  Pour augnmenter
égal enment
TRAK a été appliqué seul
avec un pul vérisateur nonté sur tracteur (dose:
1641, 4 kPa, volunme: 800 L/ha).

juillet,

| es deux rangées du centre.

Le rendenent

RESULTATS: Voi r

CONCLUSI ONS: L' anal yse des résultats (densités |arvaires,

feuill age et

| ' enpl oi
TRAK

t out

| es densités,
dans chaque parcelle.

Les pl ants ont

des adul tes ont

été introduits le 13

L' i nsectici de biol ogi que M
ou en mel ange avec PHEAST les 3 et

6 aolt
p.c./ha, pression:

L' éval uation des densités du
doryphore a été faite réguliérement sur 10 plants pris au hasard dans

été défanés |le 25 aolt.

en tubercules a été déterm né a partir de la récolte des
deux rangées du centre de chaque parcelle faite le 9 septenbre.

| e tabl eau ci-dessous.

dommage au

rendement) ne dénontre aucune différence significative
entre les traitenents pour

en obt enant

| ' ensenbl e des observati ons.
du PHEAST a perms de réduire de noitié la quantité de M
des résultats simlaires.

Ai nsi ,

L' augnent ati on de

| a dose de PHEAST n'a pas anelioré |a performance de M TRAK contre |e
de PHEAST a 0,5 kg a maintenu |'indice de

dor yphore.
défoliation a un niveau plus stable et
Le taux de défoliation a aussi
Cependant,

L' enpl oi

étre percus avec réserve.
| ' aj out

tres particuliére et
| " évol uti on sai sonni ére des densités.
du PHEAST avec M TRAK sont
faire |' objet

| ' enpl oi

di fférentes.

Enfin,

| es résultats obtenus et

ét é | égerenent

plus faible du 2 au 9 aodt.
plus bas |l e 13 aodt.
| es tendances observées doi vent

La sai son avec de faibles densités a été

d' adultes a sans aucun doute nodifié
Les avantages identifiés a
donc prélimnaires et

devr ont

de nouvel |l es éval uati ons dans des conditions
D autres phagostinul ants devront

des recherches visant
spécifiques a |'insecte conduiront
opti maux contre | e doryphore.

aussi étre éval ués.

"identification de substances
a | 'obtention de phagostinul ants

Table 1. Nonbre noyen de |arves de doryphores/plant, dommage et
rendenent vendabl e, 1993.
Tr ai t enent Popul ation larvaire Dommage* Rendenent
I nsecticide Dose aoQt aoQt (t/ ha)
02 06 09 13 02 06 09 13
M TRAK 7,5 L 4,9 7,5 1,0ab** 1,8 1,0 1,7 1,7 2,7 36, 38
M TRAK + 3,75 L 9,0 3,1 0,9b 1,4 1,0 1,0 1,3 2,0 35, 68
PHEAST 0,5 kg
M TRAK + 3,75 L 5,3 3,8 2, 1a 1,7 1,0 1,7 1,7 2,7 34,70
PHEAST 1,0 kg
* Eval uation visuelle par parcelle: indice de défoliation de 0 & 8

(0 a 100% de défoliation).

di fférents,

Les résultats suivis d une méne lettre ne sont
significativement

a un seui

pas
de 0,05 (waller-Duncan).
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#054

STUDY DATA BASE: 303-1452-8702

CROP: Potato, cv. Superior

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

NAVE AND AGENCY:

LUND J E and STEWART J G

Agricul ture Canada, Research Station, Charlottetown
Prince BEdward I sl and C1A 7MB

Tel: (902) 566-6818 Fax: (902) 566-6821

TI TLE: EVALUATI ON OF BACTERI AL AND ALTERNATI VE | NSECTI Cl DES FOR
CONTRCL OF COLORADO POTATO BEETLE I N POTATOES, 1993

MATERI ALS: NOVODOR 3% (Baci |l lus thuringiensis var. tenebrionis);
AGRI DYNE 3% (azadi rachtin); 1M DAN 50 WP ( phosnet).

METHODS: Small, whole, seed pieces were planted in Sherwood, P.E. I

on May 19, 1993. Plants were spaced at about 40 cmw thin rows and
about 90 cm between rows in four row plots. Each plot neasured 7.6 m
long by 3.6 mwide. Plots were separated by two rows of potatoes and
arranged in a random zed conplete bl ock design with seven treatnents
with four replications. The nunber of CPB | arvae and adults per ten
sweeps (net dia. 0.4 n) were counted fromthe center two rows of each
plot fromJune 29 until August 23. Insecticides were applied to al
treatnments on August 4 using a precision plot sprayer delivering
approximately 300 L of spray m xture/ha at a pressure of about 240
kPa. In addition, the follow ng products were sprayed whenever a
threshold of ten CPB (adults or |arvae) per sweep was surpassed:

I M DAN (July 22); NOVODCOR at 2.8 L prod./ha (July 27 and Aug. 10);
NOVODOR at 5.6 L prod./ha (Aug. 10); NOVODOR at 8.4 L prod./ha (July
27); and AGRIDYNE at 1.6 L prod./ha (Aug. 10). THIODAN at 1.4 L
product/ha was applied on Aug. 26 to control sumrer adults. Weeds
were controlled with an application of netribuzin at 750 g ai/ha on
June 11. Plots received applications of chlorothalonil at 1.25 kg
ai/ha for blight control or as required. Plants were sprayed with

di quat at 300 g ai/ha for top desiccation on Sept. 2. Tubers from
the center two rows of each plot were harvested on Septenber 22 and
total and marketable (i.e. >40 nm recorded. Analyses of variance
were perfornmed on the data and Least Squares Differences (LSD) were
cal cul at ed.

RESULTS: The results are summri zed in the table.

CONCLUSI ONS: CPB popul ati ons were very uneven between plots and it
appeared by early Aug. that popul ati ons woul d not surpass the
threshold of 10 CPB per ten sweeps in sonme plots. A spray on al
treatnments on Aug. 4 resulted in | ower popul ations of late instar
larvae in plots treated with I M DAN, NOVODOR at 8.4 L prod./ha, and
AGRIDYNE at 8.3 L prod./ha, on the count follow ng the spray. Total
and mar ket abl e tuber yields were not significantly different, except
for those taken fromplots treated with NOVODOR 8.4 L/ ha, which were
| ower than those taken fromthe untreated check and ot her
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insecticide-treated plots. No phytotoxicity was observed in any of
the plots.

Tabl e 1. Mean nunber of Col orado potato beetles |arvae and adults
(CPB)/ 10 sweeps per plot and tuber yield.

CPB

Rat e No. of --------mommm i Mar ket abl e
Tr eat nent Prod./ha Sprays July August Yield

(L)  eeeeeeee eeeeeeeeececeaee (t/ha)

19 26 3 9 16 23

Check - - 6 12 19 20 8 6 33
Novodor 2.8 L 3 6 13*  12* 12* 8 14 35
Novodor 5.6 L 2 2 7 23* 15* 8 5 34
Novodor 8.4 L 2 8 23* 9* 10 7 7 29
Agri dyne 0.8 L 1 4 6 5* 6 6 6 33
Agri dyne 1.6 L 2 2 8 15* 11* 4 5 35
I m dan 2.2 kg 2 11* 3 7* 1 3 3 34
LSD ( P<0. 05) NS 19 12 11 NS 8 5

*  Application of insecticide follow ng count.

#055
STUDY DATA BASE: 303-1452-8702
CROP: Potato, cv. Superior

PEST: Col orado potato beetle (CPB) Leptinotarsa decenlineata (Say);
potato flea beetle (PFB), Epitrix cucuneris (Harr.).

NAVE AND AGENCY:

LUND J E and STEWART J G

Agricul ture Canada, Research Station, Charlottetown
Prince BEdward I sl and C1A 7MB

Tel: (902) 566-6818 Fax: (902)566-6821

TI TLE: EVALUATI ON OF | NSECTI CI DES FOR CONTROL OF THE COLORADO POTATO
BEETLE AND POTATO FLEA BEETLE, 1993

MATERI ALS: KRYOCI DE 98% ( Sodi um f | uoal um nate); AC 303 630 24%
(Pyrrole); I MDAN 50 WP (phosnet).

METHODS: Smal |, whole, seed pieces were planted in Sherwood, P.E. I. on
May 19, 1993. Plants were spaced at about 40 cmw thin rows and about
90 cm between rows in four row plots. Each plot nmeasured 7.6 mlong by
3.6 mw de, were separated by two rows of potatoes. Plots were
arranged in a random zed conplete bl ock design with six treatnments each
replicated a total of four times. All treatnments were applied on July
27 using a precision plot sprayer delivering approximately 300 L of
spray m xture/ ha at a pressure of about 240 kPa. The additional spray
of AC 303 630 was applied on August 10 (14 days post hatch). | M DAN
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was applied a second tinme on August 16. Each week starting on June 27
and endi ng on August 30, the nunber of insects per ten net sweeps (0.37
m di anet er openi ng) were counted fromthe center two rows of each plot.
Weeds were controlled with an application of metribuzin at 750 g ai/ha
on June 11. Plots received recommended applications of chlorothal oni
at 1250 g ai/ha for blight control. Plants were sprayed wi th Regl one
(diquat) at 300 g ai/ha for top desiccation on Sept. 2. Tubers from
the center two rows of each plot were harvested on Septenber 22 and
total and marketable (>40 nm recorded. Analyses of variance were
perfornmed on the data and Least Squares Differences (LSD) were

cal cul at ed.

RESULTS: The results are summri zed in the table.

CONCLUSI ONS: CPB popul ati ons were | ow and unevenly distributed between
plots, therefore the results were inconclusive.

Table 1. Col orado potato beetle (CPB) counts ten net sweeps per plot.

July August Tuber
Rat e Ti me of e R T Yield
kg ai/ha Application 26 3 9 16 23 30 Mar ket
(t/ ha)
Check - 3 2 6 8 2 2 34
Kryoci de 11 egg hatch 1 1 2 2 2 1 29
AC303630 .05 egg hatch 2 1 7 3 1 0 25
AC303630 .1 egg hatch 2 1 2 1 1 1 29
AC303630 .05 egg hatch +
14 days post 1 2 11 1 1 1 29
I m dan 1.1 egg hatch +
sumer adults 1 2 4 1 1 1 27
LSD ( P<0. 05) NS NS NS NS NS NS 6
Table 2. Potato flea beetle (PFB) counts ten net sweeps per plot.
July August
Tr eat nent Rate = = ----- @ seeeeieeee e e e
kg ai/ha 26 3 9 16 23 30
Check - 3 2 9 104 148 64
Kryoci de 11 3 1 9 65 155 102
AC303630 .05 4 2 7 102 142 92
AC303630 .1 4 1 5 84 124 119
AC303630 .05 + .05 5 2 15 169 105 80
I m dan 1.1 5 0 6 89 51 81
LSD ( P<0. 05) NS NS NS NS 78 NS
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#056

STUDY DATA BASE: 303-1452-8702

CROP: Potato, cv. Superior

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

NAVE AND AGENCY:

LUND J E and STEWART J G

Agricul ture Canada, Research Station, Charlottetown
Pri nce Edward |sland, ClA 7MB

Tel: (902) 566-6818 Fax: (902) 566-6821

TI TLE: EVALUATI ON OF TI MED APPLI CATI ONS OF SYNTHETI C | NSECTI Cl DES FOR
CONTRCL OF THE COLORADO POTATO BEETLE ON POTATCES, 1993

MATERI ALS: TRI GARD 75 WP (cyromazine); | MDAN 50 WP (phosnet)

METHODS: Smal |, whole, seed pieces were planted in Sherwood, P.E. I. on
May 19, 1993. Plants were spaced at about 40 cmw thin rows and about
90 cm between rows in four row plots. Each plot nmeasured 7.6 m |l ong by
3.6 mwide. Plots were separated by two rows of potatoes and arranged
in a random zed conpl ete bl ock design with seven treatnents and four
replications. |Insecticides were applied to all treatments on July 14
using a precision plot sprayer delivering approximately 300 L of spray
m xture/ ha at a pressure of about 240 kPa. The one week and two week
post-hatch applications were sprayed on July 20 and 27. |Imdan was re-
applied on July 27. Each week starting on June 29 and endi ng on August
23, the number of insects per ten net sweeps (0.37 m dianmeter opening)
were counted fromthe center two rows of each plot. Weds were
controlled with an application of netribuzin at 750 g ai/ha on June 11.
Sunmmer adults were controlled on all plots with an application of
Thiodan at 1.4 L product /ha on Sept. 14. Plots received recomended
applications of chlorothalonil at 1250 g ai/ha for blight control.
Plants were sprayed with Reglone (diquat) at 300 g ai/ha for top
desiccation on Sept. 2. Tubers fromthe center two rows of each pl ot
wer e harvested on Septenber 22 and total and nmarketable (>40 nm
recorded. Analyses of variance were performed on the data and Least
Squares Differences (LSD) were cal cul at ed.

RESULTS: The results are reported in the table.

CONCLUSI ONS: There were significantly | ower CPB popul ati ons on al

pl ots receiving spray treatnents as conpared to the untreated check
plots. The CPB popul ations were | owest on plots sprayed once with
IMDAN, twice with TRIGARD at 0.280, and on plots sprayed three tines.
The foliage danage rating on August 26 reflects this trend. There were
no significant differences between treatnents in total and marketable

t uber vyields.
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Tabl e 1. Nunmber of Col orado potato beetle (CPB) per ten net
sweeps/ pl ot .

July August
Rat e Time of  -----mmmaee e
Tr eat nent kg ai/ha application 12 19 26 3 9 16 23
Check - - 8 44 74 91 29 23 31
Trigard .14+, 14 egg hatch+
1 week 8 8 17 14 17 6 9
Trigard .28+. 14 egg hatch+
1 week 10 19 12 18 13 11 8
Trigard . 28+. 28 egg hatch+
1 week 8 19 11 7 2 3 6
Trigard . 28+. 14+. 14 egg hatch+
1 wk + 1 wk 14 14 8 4 0 3 3
I m dan +
Trigard 1.1+.28+.14 egg hatch+
1 wk + 1 wk 10 7 18 4 2 5 14
I m dan 1.1 15 7 19 8 1 3 11
LSD (P<0. 05) NS 32 53 45 13 10 13

--------------------------- Tuber Yield
July August T/ ha
Rate = —----mmmmem e Tot a
Tr eat nent kg ai/ha 21 30 9 13 20 26 Mar ket s
Check - 1.8 3.0 3.5 4.3 4.8 5.3 32
Trigard .14+, 14 1.0 1.5 2.5 3.3 2.8 3.5 31
Trigard .28+. 14 1.3 1.3 2.3 3.0 3.0 3.5 31
Trigard . 28+. 28 1.5 1.8 2.3 3.0 3.0 2.8 31
Trigard .28+.14+.14 1.3 1.5 2.0 2.0 2.5 2.8 31
| mdan +
Trigard 1.1+.28+.14 1.3 1.8 1.5 2.3 3.0 2.8 32
I m dan 1.1 1.5 1.5 1.8 2.0 2.5 2.5 30
LSD ( P<0.05) NS 0.7 0.8 0.4 0.9 0.9 NS
* O = none, 1 = trace, 2 = sone consuned, 3 = 0-9% consuned, 4 =

10- 24% consuned, 5 = 25-49% consuned
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#057

STUDY DATA BASE: 303-1452-8702

CROP: Potato, cv. Superior

PEST: Col orado potato beetle (CPB), Leptinotarsa decenlineata (Say);
potato flea beetle (PFB), Epitrix cucuneris (Harr.);
potato aphid (PA), Macrosi phum euphorbia (Thos.)

NAVE AND AGENCY:

LUND J E and STEWART J G

Agricul ture Canada, Research Station, P.O Box 1210, Charl ott et own,
Prince BEdward I sl and C1A 7MB

Tel: (902) 566-6818 Fax: (902) 566-6821

TI TLE: EVALUATI ON OF SYNTHETI C | NSECTI Cl DES FOR CONTROL OF | NSECT
PESTS ON POTATCES, 1993

MATERI ALS: NTN 33893 2.5 G 240 FS (imdacloprid); I MDAN 50 WP
(phosnet).

METHODS: Smal |, whol e seed pieces were planted in Sherwood, P.E.l. on
May 27, 1993. Plants were spaced at about 40 cmw thin rows and about
90 cm between rows in four row plots. Each plot, which neasured 7.6 m
in length and 3.6 min width, was separated by two rows of potatoes.
Plots were arranged in a random zed conpl ete bl ock design with eight
treatnments each replicated a total of four times. |In-rowinsecticides
were applied at planting. Foliar sprays were applied to | MDAN plots
on August 4, NTN 33893 25 g on August 4 and 17, and NTIN 33893 50 g on
August 10 (300 L of spray m xture/ha at a pressure of about 240 kpa)
when a threshold of ten CPB per net sweep was surpassed. Each week
starting on June 29 and ending on August 30, the nunber of insects per
ten net sweeps (0.37 mdianeter opening) and the nunmber of PFB induced
hol es per 4th termnal |eaf, were counted fromthe center two rows of
each plot. Weds were controlled with an application of netribuzin at
750 g ai/ha on June 11. Plots received recomended applications of
chlorothalonil at 1250 g ai/ha for blight control. Plants were sprayed
wi th REGLONE (diquat) at 300 g ai/ha for top desiccation on Septenber
2. Tubers fromthe center two rows of each plot were harvested on
Sept enmber 22 and total and marketable

($ 40 mm recorded. Analysis of variance were perforned on the data
and Least Squares Differences (LSD) were cal cul at ed.

RESULTS: The nunber of PFB holes per 4th termnal |eaf reflected the
sane pattern as PFB counts on the foliage. Potato |eafhopper and
tarni shed plant bug popul ati ons were counted, but were very |low. The
other results are reported in the Tables.

CONCLUSI ONS: Granul ar insecticide placed in-furrow was the nost
effective in controlling insect pests on potatoes. There were no
significant rate responses between foliar or in-furrow applications of
the FS fornul ati on, but the nunber of CPB tended to decrease as the
rate of application increased. Tuber yields fromplots treated with
the lower rate of the foliarly applied NTN 33893 were significantly

| ower than fromplots treated with the highest rate of NIN 33893 in-
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furrow at

pl anti ng.

103

Number of CPB
August

Tr eat ment

Check

NTN 33893
NTN 33893
NTN 33893
NTN 33893
NTN 33893
NTN 33893
| M DAN WP

Rat e
(g ai/ha)
FS 109
FS 218
FS 327
FS 25
FS 50
G 218
1100

LSD ( P#0. 05)

Pl acenent

16

2

3

Tuber yield
(t/ ha)
t al Mar ket s
36 32
37 33
39 34
40 36
35 32
39 35
38 33
37 37
4 4

Number of PFB

w

August
16

Check

NTN 33893
NTN 33893
NTN 33893
NTN 33893
NTN 33893
NTN 33893
I M DAN WP

Rat e
(g ai/ha)
FS 109
FS 218
FS 327
FS 25
FS 50
G 218
1100

LSD ( P#0. 05)
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Tr eat nment Rat e Pl acenent Number of PA
(g ai/ha) July August

12 19 26 3 9 16 23 30
Check - - 1 2 11 37 74 155 136 90
NTN 33893 FS 109 furrow 0 1 1 3 9 37 86 154
NTN 33893 FS 218 furrow 0 0 1 1 7 20 81 87
NTN 33893 FS 327 furrow 0 0 1 2 9 20 45 55
NTN 33893 FS 25 foliar 1 2 10 29 20 40 33 32
NTN 33893 FS 50 foliar 1 2 12 39 78 53 37 51
NTN 33893 G 218 furrow 0 0 0 3 10 21 31 51
| M DAN WP 1100 foliar 0 2 14 46 101 43 82 118
LSD ( P#0. 05) 1 2 5 27 24 39 46 52

#058
| 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 dgetown, Ontario, NOP
2C0

Tel : 519) 674-5456 Fax: (519) 674-3504

TI TLE: EFFECT OF SURFACTANTS FOR THE CONTROL OF COLORADO POTATO
BEETLES (CPB) USI NG AC 303, 630 240SC

MATERI ALS: AC303, 630 240SC (experinmental); AGRAL 90 (ni) (non-ionic
surfactant); COVPANION (ni) (non-ionic surfactant); FRI GATE (ci)
(cationic surfactant); ENHANCE (ci) (cationic surfactant).

METHODS: Pot atoes were planted in two row plots, 6 min length with
rows spaced 1 mapart, replicated four tinmes in a random zed conpl ete
bl ock design. Potato seed pieces were planted with a commerci al
planter on May 1. Spray applications were made using a back pack

ai rbl ast sprayer using 240 L/ha of water. Insecticides were applied
June 24, July 5, 13 and 20. Assessnents were taken by counting

Col orado potato beetle (CPB) |arvae at intervals throughout the
summrer, foliage damage rati ngs caused by | eaf hoppers and CPB on July
2, 13 and potato yields on August 18.

RESULTS: As presented in the tables.
CONCLUSI ONS: The | evel of CPB control using AC 303,630 240SC at the

tested rates was not very high, however the higher rate of AC 303, 630
240SC was nost effective. The addition of the surfactant products
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did not significantly increase the |evel of control for the CPB. The
surfactants by thensel ves were not very effective in controlling
popul ati ons of CPB, however, they did provide a small margin of

| eaf hopper control. Even though the addition of the surfactants to
AC303, 630 240 SC did not provide noticeable control of foliar

i nsects, the highest nunerical yields were obtained from conbi nati ons
of surfactants and inseciticides.

Rat e CPB Larval Counts (# per plot)
Treat nents kg ai/ha June 25 June 30 July 9
AC303, 630 240SC 0. 05 157. 5bc* 83. 8d 156. 3bcd
AC303, 630 240SC 0.10 162. 5bc 67.5d 87. 5d
AC303, 630 240SC + 0. 05
AGRAL 90 (ni)** 0.05% v/ v 172. 5bc 205. Oabc 205. O0a-d
AC303, 630 240SC + 0. 05
AGRAL 90 (ni) 0.1%v/v 117. 5c¢ 256. 3a 92. 5d
AC303, 630 240SC + 0. 05
COVPANI ON (ni) 0.1%v/v 135. Obc 132. 5bcd 85. 0d
AC303, 630 240SC + 0. 05
FRI GATE (ci) 0.1%v/v 137. 5bc 140. Obcd 82. 5d
AC303, 630 240SC + 0. 05
ENHANCE (ci) 0.1%v/v 157. 5bc 117. 5cd 108. 8cd
AGRAL 90 0.1%v/v 200. Oabc 227. 5ab 285. 0a
COVPANI ON 0.1%v/v 155. Obc 246. 3a 180. Oa-d
FRI GATE 0.1%v/v 230. Oab 272. 5a 290. Oa
ENHANCE 0.1%v/v 282. 5a 262. 5a 217. 5abc
Contr ol 282. 5a 297. 5a 245. Oab

* Means followed by the sane letter are not significantly different
(P<0.05 Duncan's nmultiple range test).
** (ni) - non-ionic surfactant; (ci) - cationic surfactant.
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Table 2. Insect damage and yield results.

Foliar Ratings (0-10)*** Yield
Rat e Leaf hoppers CPB kg/ pl ot
Treat nents kg ai/ha July 2 July 13 July 2 July 13 Aug. 18
AC303, 630 240SC 0. 05 8. 8abc* 5. 7bc 9. 0ab 7. 4ab 7. 62ab
AC303, 630 240SC 0. 10 9. 0ab 7.7a 9. 3a 8.9a 8. 52ab
AC303, 630 240SC + 0. 05
AGRAL 90 (ni)** 0.05% v/v 8.6abc 6. 8abc 8. 0b 6. 8bc 9. 40ab
AC303, 630 240SC + 0. 05
AGRAL 90 (ni) 0.1%v/v 8. 5abc 7. 3ab 8.3b 7. 6ab 9. 95a
AC303, 630 240SC + 0. 05
COVPANI ON (ni) 0.1%v/v 8.9abc 7. 3ab 8. 9ab 7. 6ab 9. 00ab
AC303, 630 240SC + 0. 05
FRI GATE (ci) 0.1%v/v 8.9abc 7. 3ab 8. 6ab 7.9ab 10. Oa
AC303, 630 240SC + 0. 05
ENHANCE (ci) 0.1%v/v 9. 1la 7. 0ab 8. 6ab 8. O0ab 9. 82a
AGRAL 90 0.1%v/v 7.3d 5. 8bc 6. 5C 5. 3cd 6. 97ab
COVPANI ON 0.1%v/v 7.9cd 6. 5abc 6. 8c 4. 8d 7. 32ab
FRI GATE 0.1%v/v 8. 0bcd 5. 8bc 6. 3c 5. 0d 6. 10ab
ENCHANCE 0.1%v/v 8. 0bcd 5. 8bc 6. 8c 4. 3e 6. 80ab
Contr ol 7.5d 5. 3c 6. 8c 2. 3e 7. 15ab

* Means foll owed by the sane letter are not significantly
di fferent (P<0.05 Duncan's nmultiple range test).

** (ni) - non-ionic surfactant; (ci) - cationic surfactant.

*** Foliar Ratings (0-10) - O, no control, foliage severely
damaged; 10, conpl ete control.

#059
| 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 Agricul tural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: PESTI CIl DE TI M NG (BACK TO BACK - EXTENDED | NTERVALS) AND | TS
EFFECT ON | NSECT CONTROL | N POTATCES

MATERI ALS: GUTHI ON 240SC (azi nphos-nethyl); DECIS 5.0 FL
(del tanmet hrin).

METHODS: Pot atoes were planted in two row plots, 6 min length with
rows spaced 1 mapart, replicated four tinmes in a random zed conpl ete
bl ock design. Potato seed pieces were planted with a commerci al
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pl anter on April 30. Spray applications were made using a back pack
ai rbl ast sprayer using 240 L/ha of water. Spray timng was schedul ed
ei ther every seven days with and wi thout a back to back spray
(sprayed again three days later) or every 14 days with and wi thout a
back to back spray (again three days later). The seven day spray
schedul e was June 21, 29, July 5 and 12. The 14 day spray schedul e
was June 21 and July 5.

Assessnments were taken by counting Col orado potato beetle (CPB)

| arvae at intervals throughout the sunmer, foliage damage ratings
caused by | eaf hoppers and potato beetle danage on July 2 and July 13
and potato yields on Aug. 17.

RESULTS: As presented in the tables.

CONCLUSI ONS: Hi gh Col orado potato beetle pressures were observed.
Foliar insecticides applied every seven days proved nore effective in
reduci ng i nsect nunbers but had no significant effect on yields
conpared to the extended spray schedules of 14 days. Beetle numbers
wer e best reduced when sprays were applied at half rates every seven
days followed within three days with an additional application again
at half rates - what is referred to as "back to back spraying.
GUTHI ON 240SC provi ded a higher |evel of CPB control than DECIS 5.0
FI by the end of the 1st generation (July 13).

Rat e Spr ay CPB Larval Counts
Treat nents product/ha Timng June 28 July 2 July 5 July 9
GUTHI ON 240SC 1.75 L 7 DAYS 160. Obc* 500. Oa 135. 0b 10. 5¢
GUTHI ON 240SC 1.75 L 14 DAYS 180. Obc 500. Oa 290. 0a  50. Oabc
GUTHI ON 240SC 0.875 L BB 7 DAYS 102.5c 172.5b 157. 5b 17. 5c
GUTHI ON 240SC 0.875 L BB 14 DAYS 145.0bc 500. Oa 272.5a  23.5Dbc
DECIS 5.0 FL 100.0 m 7 DAYS 147. 5bc 500. Oa 295.0a 95.0ab
DECIS 5.0 FL 100.0 m 14 DAYS 152. 5bc 500. Oa 290. 0a 120.0a
DECIS 5.0 FL 50.0 mM BB 7 DAYS 127.5bc 193. 8b 287.5a  95. 0ab
DECIS 5.0 FL 50.0 m BB 14 DAYS 140.0Obc 500. Oa 300.0a  95. 8ab
Contr ol 300. Oa 500. Oa 300. Oa 17. 8c
* Means followed by the sane letter are not significantly different

(P<0.05 Duncan's nmultiple range test).
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Table 2. Insect damage and yield results.

Foliar Ratings (0-10)** Yield
Rat e Spr ay Leaf hoppers CPB kg/ pl ot
Treat nents product/ha Timng July 2 July 13 Aug. 17
GUTHI ON 240SC 1.75 L 7 DAYS 8. 3a* 8. 5a 7. 3ab
GUTHI ON 240SC 1.75 L 14 DAYS 8. 9a 8. 3a 7. 0ab
GUTHI ON 240SC 0.875 L BB 7 DAYS 8. la 9. 0a 8. O0ab
GUTHI ON 240SC 0.875 L BB 14 DAYS 8. 6a 7. 0ab 8. 5a
DECIS 5.0 FL 100.0 mi 7 DAYS 8. la 3. 5cd 7. 5ab
DECIS 5.0 FL 100.0 mM 14 DAYS 9. 0a 2.8cd 7. 3ab
DECIS 5.0 FL 50.0 m BB 7 DAYS 8. 0a 4. 8bc 7. 0ab
DECIS 5.0 FL 50.0 m BB 14 DAYS 8. la 3. 8cd 7. 3ab
Contr ol 7. 8a 1.5d 5. 5b
* Means followed by the sane letter are not significantly
di fferent (P<0.05 Duncan's nmultiple range test).
** Foliar Ratings (0-10) - 0, no control, foliage severely
damaged; 10, conpl ete control.

#060
| 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 Agricul tural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: POTATO | NSECT CONTROL USI NG ADM RE FORMJLATI ONS
MATERI ALS: ADM RE 240FS, 2.5G (i m dacl opri d)

METHODS: Pot atoes were planted in two row plots, 6 min length with
rows spaced 1 mapart, replicated four tinmes in a random zed conpl ete
bl ock design. Potato seed pieces were planted with a commerci al
planter on May 1. Granular insecticides were applied by hand in a 15
cmband in-furrow while the foliar insecticides were applied on June
21. Assessnents were taken by counting the nunmber of Col orado potato
beetle (CPB) |arvae per plot on June 21, 25, 29 and July 5. Foliar
damage ratings caused by | eaf hoppers and beetl e feedi ng damage were
taken on July 2 and 13. Potato were harvested on August 18.

RESULTS: As presented in the tables.

CONCLUSI ONS: ADM RE, regardl ess of whether applied in-furrow or as a
foliar spray, provided outstanding potato beetle control. The trial
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Table 1. Col orado potato beetle larval counts.

Rat e CPB Larval Counts (# per plot)
Treat ment s (product) Application June 21 June 25 June 29 July 5
ADM RE 240FS 4.17 m/100m In-Furrow 0.0b* 67.5b 16. Ob 58. 8a
ADM RE 240FS 8.33 ml/100m In-Furrow 0.0Db 10. Obc 1.8c 16. 3b
ADM RE 240FS 12.5 ml/100m In-Furrow 0.0Db 3.8c 0. 3c 7.5b
ADM RE 2. 5G 80.0 gm 100m In-Furrow 0.3b 23. 8bc 3. 0c 12.5b
ADM RE 240FS 104.2 nml/ha Fol i ar 39. 0a 0. Oc 0. 3c 21.3b
ADM RE 240FS 208.3 nl/ha Fol i ar 35. 3a 2.5c 0. 5c 13.8b
Contr ol 38. 8a 227. 5a 100. Oa 82. 5a
* Means followed by the sane letter are not significantly different

(P<0.05 Duncan's nmultiple range test).
Table 2. Insect danage and yield results.
Foliar Ratings (0-10)** Yield

Rat e Leaf hopper CPB kg/ pl ot
Tretnents (product) Application July 2 July 13 Aug.
18
ADM RE 240FS 4.17 m/100m I n- Furrow 8. 3a* 7. 3ab 10. 60a
ADM RE 240FS 8.33 m/100m I n- Furrow 8. 9a 8. 7a 11. 95a
ADM RE 240FS 12.50 m /100m I n- Furrow 8. 9a 8. O0ab 11. 60a
ADM RE 2. 5G 80.0 gm 100m I n- Furrow 8. 6a 7. 3ab 10. 98a
ADM RE 240FS 104.2 nl/ha Fol i ar 7.5b 8. 5a 11. 05a
ADM RE 240FS 208.3 nl/ha Fol i ar 8. 5a 8. 5a 11. 00a
Contr ol 5. 5c 6.7b 8. 55b

* Means followed by the sane letter are not

di fferent
**  Foliar
damaged; 10

Ratings (0-10)

-0,

no control,
conpl ete control.

significantly

(P<0.05 Duncan's nmultiple range test).
fol i age severely
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#061

| 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 Agricul tural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: POTATO | NSECT CONTROL USI NG FOSTHI AZATE 900EC

MATERI ALS: FOSTHI AZATE 900EC (fost hiazate); TH MET 15G (phorate);
ADM RE 240FS (i m dacl opri d)

METHODS: Pot atoes were planted in two row plots, 6 min length with
rows spaced 1 mapart, replicated four tinmes in a random zed conpl ete
bl ock design. Potato seed pieces were planted with a commerci al
planter on May 1. Granular insecticides were applied by hand in a 15
cmband in-furrow while the foliar applications were applied using a
back pack airblast sprayer using 240 L/ ha of water. The broadcast
and in-furrow treatnments of fosthiazate were applied using an Oxford
preci sion boom sprayer, applying 200 L/ha of water. The treatnents
were raked into the soil sinulating a preplant incorporation
treatment. The in-furrow and broadcast treatnments were applied just
prior to planting the potatoes. The foliar spray of ADM RE was
applied only once on June 21 at 50% CPB egg hatch. Assessnments were
taken by counting CPB | arvae per plot on June 21, 25, 28 and July 5,
fol i age damage ratings caused by | eaf hopper and CPB feedi ng danage on
July 2 and 13, and potato yields on August 18. In addition, plant
parasitic nematodes and Verticilliumdahliae were counted with
sanpling taken on May 28 and July 4.

RESULTS: As presented in the tables.

CONCLUSI ONS: FOSTHI AZATE 900EC provi ded very early season control of
CPB, which was equivalent to TH MET 15G Under nore severe CPB
popul ati ons after June 21, the level of CPB control was not
outstandi ng. The nost effective fOSTH AZATE 900EC treat ment was the
conmbi nati on of a broadcast and in-furrow spray at the rate of 37.8 m
product/ 100 mof row. This sane treatnent had the highest tuber
yields of any of the fosthiazate treatnments. Leafhopper control was
al so achieved early in the season with many of the fosthiazate
treatnents

The nost effective CPB control material was the treatnent of ADM RE
240FS applied either as an in-furrow spray or as a foliar application
providing insect control 2 1/4 nonths after planting. Plant
parasitic nematode popul ations were extrenmely | ow, and thus were not
reported however, Verticilliumcounts were high. None of the
treatnments appeared to reduce the high Verticillium popul ati ons.
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Rat e CPB Larval Counts (# per plot)

Treat nents prod/ 100m Application June 21 June 25 June 28 July 5
FOSTHI AZATE 900EC 56.0 m Broadcast-ppi 22.3c* 207.5a 342.5ab 122.5a
FOSTHI AZATE 900EC 74.0 m Br oadcast - ppi 7.0de 190.0a 270.0bc 115.0a
FOSTHI AZATE 900 150.0 m Br oadcast - ppi 9. 5cde 222.5a 302.5abc 108. 8a
FOSTHI AZATE 900EC+ 28.0 m Br oadcast - ppi

FOSTHI AZATE 900EC 28.0 m I n- Furrow 9.0cde 175.0a 280.0bc 136. 3a
FOSTHI AZATE 900EC+ 28.0 m Br oadcast - ppi

FOSTHI AZATE 900EC 37.8 m I n- Furrow 14. 3cde 165.0a 182.5d 107. 5a
THI MET 15G 224.0 gm I n- Furrow 21. 8cd 160. Oa 245. Ocd 86. 3a
ADM RE 240FS 9.0 m I n- Furrow 0. 5e 2.5b 38. 8e 8.8b
ADM RE 240FS 1.0 m Fol i ar Spray 41. 3ab 0.0b 18. 8e 8.8b
Contr ol 62. 5a 240. 0a 365. 0a 131. 3a

* Means followed by the sane letter are not significantly different

(P<0.05 Duncan's nmultiple range test).

Table 2. Insect damage, yield results and Verticillium counts.
Foliar Ratings(0-10)**
Leaf - Yield
Rat e hopper CPB kg/ pl ot Vert***

Treat nents prod/ 100m  Application July2 Julyl3 Augl8 WMay28 Jul y4
FOSTHI AZATE 900EC 56.0 m Broadcast-ppi 8.5b* 7.3ef 9.73ab 34 28
FOSTHI AZATE 900EC  74.0 Broadcast-ppi 9.0a 8.1cd 9.95ab 32 24
FOSTHI AZATE 900EC 150.0 m Broadcast-ppi 9.1a 7.0f 9. 27ab 28 30
FOSTHI AZATE 900EC+ 28.0 m Br oadcast - ppi

FOSTHI AZATE 900EC 28.0 mni I n- Furrow 9.1a 8.0cd 9.63ab 18 12
FOSTHI AZATE 900EC+ 37.8 ml Br oadcast - ppi

FOSTHI AZATE 900EC 37.8 ni I n- Furrow 9.0a 8.0cd 10. 02ab 30 34
THI MET 15G 224.0 gm I n- Furr ow 9.1a 8.6bc 8.45b 36 26
ADM RE 240FS 9.0 m I n- Furr ow 9.1a 9.6a 10.60a 18 22
ADM RE 240FS 1.0 m Fol i ar Spray 9.0a 9.0b 10.73a 34 24
Contr ol 6. 2c 7.8de 8.40Db 22 22

* Means followed by the sane letter are not significantly different
(P<0.05 Duncan's nmultiple range test).
** Foliar Ratings (0-10) - 0, no control, foliage severely damaged; 10,

conpl ete control.
* K * Verticilliumdahliae counts No. of colonies/g of soi
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#062

| 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 Agricul tural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: POTATO I NSECT CONTROL USI NG TRI GARD 75WP

MATERI ALS: TRI GARD 75WP (cyromazi ne); GUTHI ON 240SC (azi nphos-
met hyl ); RI PCORD 400EC (cypermethrin); TH ODAN 4EC (endosul fan).

METHODS: Pot atoes were planted in two row plots, 6 min length with
rows spaced 1 mapart, replicated four tinmes in a random zed conpl ete
bl ock design. Potato seed pieces were planted with a commerci al
planter on May 1. Spray applications were made using a back pack

ai rbl ast sprayer using 240 L/ha of water. An early adulticide spray
of GUTHI ON 240SC was applied on June 10 for treatnents 6 and 7.
Subsequent timngs were initiated at 30-50% egg hatch on June 22 and
seven to ten days later on July 2 and 9. All treatnents were sprayed
on July 12 which was the beginning for the 2nd generati on Col orado
potato beetle (CPB). Assessnents were taken by counting the number
of Col orado potato beetle |arvae per plot at intervals (see RESULTS)
t hr oughout the sumrer, foliage damage rati ngs caused by | eaf hoppers,
potato beetl e damage on July 2, 13 and potato yields on August 18.

RESULTS: As presented in the table.

CONCLUSI ONS: Large nunbers of Col orado potato beetl es caused severe
potato defoliation. The use of GUTHI ON 240SC early in the spray
program treatnments 6, 7, and 10, significantly delayed the presence
of CPB | arvae on June 24. However, all three of the GUTHI ON early
treatnments had |arger CPB | arval counts by m d-season, July 2 and by
July 13, the foliar ratings of the GUTHI ON treat nents were not
different fromthe TRI GARD 75WP treat nents. However, all three of the
GUTHION early treatnments had |arger CPB | arval counts by mi d-season
July 2, and by July 13 the foliar ratings of the GUTHI ON treat nents
were not different fromthe TRIGARD treatnents. The initial CPB
adul ticide application of GUTHI ON 240SC on June 10 al so were

ef fecti ve agai nst | eaf hoppers.

The initial application of TRIGARD 75WP on June 22 significantly
reduced the CPB | arvae counts relative to the control as recorded on
June 24. There were higher beetle nunbers on the reduced TRI GARD
rate of 0.14 kg ai/ha. Subsequent sprays, regardless of rate or
choi ce of products kept beetles controlled, with little difference
between treatnents in their relative control of CPB
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Col orado potato beetle counts, insect danage ratings and yield
Foliar Ratings(0-10)***
Leaf - Yield
Rat e CPB Larval Counts hopper CPB kg/ pl ot
kg ai/ha Timng* June 24 July 2 July 9 July 3 July 13 Aug. 18
75WP 0.28 2 +5 109. 5¢c** 32.5de 82.5bc 7.0cd 8.0a 8.67abc
75WP; 0.14 2
75WP 0.14 3 +5 205. 0b 31.3de 11.3d 7.0cd 9.0a 9.02abc
75WP; 0.28 2
75WP 0.14 3 +5 112. 5¢ 25. 0e 13. 8d 7.0cd 8.9a 9.45ab
75WP; 0.28 2
75WP 0.28 3 + 5 137.5bc 43.8de 17.5d 6. 8d 8.8a 8. 95abc
75WP; 0.28 2
75WP; 0.14 3
75WP 0.14 4 + 5 132.5bc 16. 3e 12.5d 7. 3cd 8. 6a 10. 02ab
240SC, 0.54 1
75WP; 0.28 2
75WP 0.14 3 +5 6. 3d 87.5bcd 36. 3cd 8. 5a 8.9a 9.55ab
240SC, 0.54 1
400EC, 0.036 2
4EC, 0.56 3
240SC 0.54 4 + 5 10.0d 138.8b 87. 5bc 8. 4ab 9. 3a 10. 18ab
75WP; 0.28 2
75WP; 0.14 3
240SC 0.54 4 + 5 121. 3c 40. 0de 16. 3d 7.5cd 9.1a 9.98ab
75WP; 0.28 2
75WP; 0.14 3
4EC 0.56 4 + 5 155. 0bc 72.5cde 21.3d 7.0cd 8.6a 9.50ab
240SC, 0.54 2
400EC, 0.036 3
4EC 0.56 4 + 5 7.5d 115.0bc 170.0a 7.8bc 9.3a 11.03a
300. 0a 295.0a 113.8ab 6. 8d 1.5b 8. 00bc
Timng: 1 - early adulticides, 1st adults 3 - 7-10 days later
2 - 30-5-%egg hatch 4 - 7-10 days | ater

5 - 2nd generation

Means followed by the sane letter are not significantly different

(P<0.05 Duncan's nmultiple range test).
no control,

Foliar Damage Rating (0-10) - O,
damaged; 10, conplete control.

fol i age severely
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#063

| CAR 61002036

CROP: Potato, cv. Superior

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

NAME AND AGENCY:

Pl TBLADO R E

Ri dget own Col | ege of Agricul tural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: USE OF | NSECTI Cl DES ON A POTATO TRAP CROP TO CONTROL | NSECTS
ATTACKI NG FI ELD TOVATCES

MATERI ALS: THI MET 15G (phorate); ADM RE 240FS (i mi dacl opri d)

METHODS: Pot atoes were planted in single row plots around the
perinmeter of a tomato range at RCAT. The plots were 8 min |l ength
and replicated two tines One set of treatnents were planted on the
east side of the tomato field, the other set was on the west side.
The treatnents were in reverse order fromone side to the other
Potato seed pieces were planted with a commercial planter on May 8.
The granul ar insecticide was applied in a 15 cm band in-furrow prior
to planting while the liquid insecticides were sprayed in a 15 cm
band either in-furrow or over the row after planting. Assessnents
wer e taken by counting Col orado potato beetle | arvae per plot on June
30 and July 12. Foliar damage ratings were taken on July 2 and 28.

RESULTS: As presented in the table.

CONCLUSI ONS: ADM RE 240FS sprayed in-furrow provi ded outstandi ng
Col or ado

Potato Beetle control throughout the critical part of the season for
CPB attack. This treatnent allowed the potato plant to retain its
foliage thus being nost effective as a beetle trap crop, protecting
the tomato crop from CPB attack. The band applicati on of ADM RE
240FS sprayed over the row after planting was al so effective early in
t he season, maintaining excellent foliage protection against the nost
critical 1st generation CPB. However, plants becane defoliated | ater
in the season. THI MET 15G was ineffective, resulting in a
significant |oss of foliage which renders this treatnment ineffective
as a potato trap crop treatnent.
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Table 1. Col orado potato beetle laval counts and foliar damge ratings on
the potato trap crop.

CPB Larval Counts Fol i ar Damage

Rat e (# per plot) Rat i ngs(0-10) **
Treat nents prod/ 100m Application June 30 July 12 July 12 July 28
THI MET 15G 224 gm I n-Furrow 40. Ob* 185. 0b 7.0b 3.0c
ADM RE 240FS 9 mM In-Furrow 0. 0b 2.0c 9. 8a 9. 0a
ADM RE 240FS 9 mM Band 0. 0b 52. 5bc 9.8 6. Ob
Contr ol 200. Oa 500. Oa 5. 5c 0. 1d

* Means followed by the sane letter are not significantly
di fferent (P<0.05 Duncan's nmultiple range test).

** Foliar Damage Ratings (0-10) - 0, no control, foliage severely
damaged; 10, conplete control.

#064

| CAR 86100104

CROP: Potato, Sol anum tuberosum cv. Kennebec

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

NAME AND AGENCY:

SEARS M K and MCGRAW R R

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

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

TI TLE: CONTRCL OF COLORADO POTATO BEETLE W TH BACI LLUS
THURI NG ENSI'S (B.t.) AND CONVENTI ONAL | NSECTI CI DES

MATERI ALS: M TRAK (B.t. san diego), 15.8 g toxin/L, at 2.5 and 5.0 L
prod/ ha; DECIS 2.5 EC (deltanmethrin), 25 g/L, at 7.5 g ai/ha;

I NCI TE (pi peronyl butoxide [PBQ ), 920 g/L, at 500 m prod/ha;

RI PCORD (cypermethrin), 400 g/ L, at 35 g ai/ha;

AC 303 630 (a pyrrole), 240 g/L, at 50 and 100 g ai/ ha;

NOVODOR (B.t. tenebrionis), 3% active protein, at 5.0 and 7.5 L
prod/ ha; TRI GARD 75 WP (cyromazi ne) at 140 and 280 g ai/ ha;

ADM RE FS (im dacloprid) 240 g/L at 25 and 50 g ai/ha.

METHODS: Pot at oes were seeded on May 4 in 4-row plots, 13 m |l ong.
Rows were spaced at 0.9 mand plots were separated by 3 m spray

| anes. Treatnents were arranged in a random zed conpl ete bl ock
design. Insecticides were applied with a tractor-nounted, four-row
boom sprayer that delivered 800 L/ha at 450 kPa. One hundred egg
masses were tagged on June 14 and checked daily to determnm ne hatch.
On June 16 there was 0% hatched, on June 18, 22% had hat ched, and on
June 21, 82% had hatched. There were four application schedul es.
Treatnments were applied on June 21 (Schedule A), or June 21 and 28
(B), or June 21, 28 and July 5 (C). A single treatnent was applied
on June 18 (Schedule D) to curtail the egg laying of the adult



RAPPORT DE RECHERCHE SUR LA LUTTE DI Rl GEE 1993 116

beet | es.

Popul ati ons of Col orado potato beetle were nonitored three to four
days after the treatnments were applied by exanmining five plants in
each plot and the nunmbers of beetle |larvae and adults were recorded.
The percent defoliation caused by adults and | arvae was esti mat ed.
Mean defoliation for the period of adult and l|larval feeding during
the first generation was calculated for each treatnent. Yield data
was obtained at harvest for the centre two rows of each plot on
August 27. The nunbers of l|large | arvae, the percent defoliaton and
the yield for all treatnments were conpared by Anal ysis of Variance
(SAS Inst.) and neans separated by Tukey's Studentized Range Test
when significant at P < 0.05.

RESULTS: See Table 1.

CONCLUSI ONS: All treatnments were effective in controlling |arge

| arvae (instars 3 and 4) after two applications and subsequently

di spl ayed significantly |less defoliation than the control. All
treatnments, with the exception of M TRAK, NOVODOR, TRI GARD (Schedul e
A) and DECI S + PBO (Schedul e B), maintained control of large |arvae
for the balance of the first generation, through July 15, wi thout
further sprays. According to defoliation rating on July 15, only
DECIS + PBO was inferior to the other treatnments. TRI GARD (Schedul e
A) gave two weeks of control with a single application. All
treatnments produced a significantly higher yield than the contro
with the exception of TRI GARD (Schedul e A) and the higher rate of
NOVODOR
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Tabl e 1. Means* of Col orado potato beetle, percent defoliation and yield per
treatnment, cv Kennebec 1993.

S = schedule, LL = 1st generation large |arvae/5 plants,
DEF = percent defoliation, and YIELD = yield in T/ ha.

Rat e July 1 July 8 July 15
I nsecticide (ai/ ha) S LL DEF LL DEF LL DEF  YIELD
AC303 630 50 g + B 0.0b 1.3de 0. 5c 1.4c 0.6c 2.0c 34.0b
+ M Trak 2.5 L/ ha
AC303 630 100 g + B 0.0b 1.8cde 0. Oc 1.2c 0.0c 1.3c 34.9b
+ M Trak 2.5 L/ ha
AC303 630 50 g B 0.6b 2.5bcde 1.0c 2.3c 0.3c 2.5¢c 36.3b
M TRAK 5 L/ ha B 0.3b 1.5cde 0. 4c 2.2c 2.5abc 3.2c 33.0b
M TRAK 5 L/ ha B 0.1b 1.8cde 0.7c 2.0c 2.3abc 3.1c 33.1b
Trigard 280 ¢ A 0.3b 3.5bcde 10.1abc 13.0b 5.1ab 9.9bc 31.2ab
Trigard 140 ¢ B 1.7b 4.9bc 2. 2bc 6. 0bc 1.7abc 5.2c 35.4b
Trigard 280; 140 g B 0.2b 5.4b 0.9c 4.5bc 0.9bc 2.9c 32.7b
Trigard 280 ¢ B 0.1b 4. 7bcd 1.1c 4. 0bc 0. 2c 2.3c 32.4b
Trigard 280; 140; C 0.8b 4.2bcde 0.2c 3.9bc 0. 3c 3.1c 33.2b
140 g
Trigard 280; 280 g C 1.7b 4.7bcd 0. 2c 4.1bc 0. 1c 2.6¢c 32.4b
then Ri pcord 35 g
Admire 25 g B 0.0b 1.3e 0. 4c 0.7c 0.7bc 1.0c 33.9b
Admire 50 g B 0.0b 1. 2e 0. Oc 0.5¢c 0.0c 0.7c 37.4b
Novodor 5 L/ ha B 0.2b 2.7bcde 2.4bc 3.6bc 3.8abc 6.3c 35.0b
Novodor 7.5 L/'ha B 0.2b 3.4bcde 2.2bc 4.9bc 3.8abc 4.9c 27.8ab
Deci s 59 + B 1.1b 3.4bcde 12.2ab 12.1c 5.7a 16.2b 33.5b
+ PBO 500 ni/ ha
Decis + 59 + D 0.0b 0.9e 0. 1c 0.9b 0.0c 0.9c 36.0b
PBO t hen 500 ml/ ha;
Vydat e 3 L/ ha B
CHECK - 8. 0a 10.0a 13.5a 35.1a 4.3abc 50.3a 20.0a
* Means in each colum followed by the sane letter are not

significantly different at P = 0.05 (Tukey's Studentized Range
Test [SAS Inst. 1987]).
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#065

STUDY DATA BASE: 280-1252-9304

CROP: Potato, cv. Conestoga

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

NAVE AND AGENCY:

TOLMAN J H, HENNI NG K V and McFADDEN G A

Agricul ture Canada, Research Centre, 1391 Sandford Street
London, Ontario N5V 4T3

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

TI TLE: EVALUATI ON OF SO L | NSECTI CI DES FOR CONTROL OF COLORADO
POTATO BEETLE (CPB) ATTACKI NG POTATOES IN M NERAL SO L

MATERI ALS: ADM RE 240FS (240 g ai/L) (imdacloprid); NIN 33893 2.5G
(imdacloprid); TH MET 15G (phorate)

METHODS: Pot atoes were planted in London on 7 May in single-row
mcroplots (2.25 mlong x 0.9 mwide) filled either with insecticide
residue-free mneral soil (Tms. 1, 4, 6, 7) or with soil treated
with the same insecticides in previous years (Tnts. 2, 3, 5). All
treatnments were replicated three tinmes in a random zed conpl ete bl ock
design. Ganular insecticides were hand-applied with a nodified salt
shaker in a 5 cmband in the bottom of the furrow bel ow seed

pot atoes. Furrow sprays were applied in a 5-7 cmband in the bottom
of the planting furrow at 135 kPa in 5 L water/100 mrow using a

si ngl e-nozzled (6504 flat fan) Oxford precision sprayer. CPB |arvae
were counted on 5 plants in each mcroplot on 29 June. Feeding
damage to foliage was assessed visually on 2, 7, 14 and 22 July.
Pot at oes were dug on 20 August. Tubers were graded, counted and

wei ghed and narketabl e (Canada #1) yields were cal cul ated. At
regular intervals, potato leaflets were al so harvested from each

m croplot, returned to the [ aboratory and fed to 2nd instar |arvae of
an insecticide-susceptible CPB strain; 5 bioassays were conducted per
treatnment for each collection date. Larval nortality and feeding
damage in each bioassay were rated after 96 h.

RESULTS: See Table 1 and Table 2.

CONCLUSI ONS: All rates of imdacloprid maintained excellent
protection of potato foliage until late-July, resulting in
significant yield increases relative to CONTROL plots. No
significant differences were noted between performance of granul ar
and fl owabl e fornul ati ons of imdacloprid. Repeat application of

i mdacloprid to the sane soil had no significant effect on either CPB
| arval popul ations or foliage damage in 1993; reduced yields
following the 3rd application of imdacloprid are felt to be due to
del eterious effects on soil of continuous potato production rather
than a direct effect of insecticide application. Although higher CPB
| arval popul ations and increased foliage damage were recorded in

pl ots where THI MET 15G was applied for the first time, yields in
these plots were not significantly Iower than yields in plots treated
with either formulation of imdacloprid. CPB were not effectively
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controlled in plots treated with TH MET 15G for two years in
succession. |In bioassay, feeding damage by 2nd instar CPB | arvae was
reduced by roughly 25%for: 60 days in microplots treated with

i mdacloprid for the first time; 66 days in mcroplots receiving a
third annual application of imdacloprid; for 39 days in mcroplots
treated with phorate for the first time; and for |less than 24 days in
m croplots receiving a second annual application of phorate.

RESI DUES: Sanpl es of soil and potatoes for neasurenent of pesticide
resi dues were collected frommcroplots for Treatnents 1, 3, 4 and 7.
Anal yses are inconplete. No residues were detected in potatoes grown
in 1992 in soil treated with imdacloprid (detection limt 0.02 ppm
at 3.0 g ai/100 m soil residues of imdacloprid in these plots
measured 0.17 ppm at harvest on 18 August 1992.

Table 1. Effect of soil insecticides on CPB damage to potatoes in mnera
soi |l .
No. Treat nent Rat e Year s* # CPB Fol i ar Damage VKt .
(g ail Appl i ed Larvae/ Rati ng** Yield
100 m Pl ant 07/ 07 22/ 07 (t/ ha)
1 ADM RE 240FS 2.0 1 0.6 d*** 9.9 a 9.6 a 33.3 ab
2 ADM RE 240FS 2.0 2 1.0d 9.9 a 9.7 a 32.7 ab
3 ADM RE 240FS 2.0 3 0.2 d 9.9 a 9.6 a 29.0 b
4 NTN 33893 2.5G 2.0 1 0.9 d 9.9 a 9.7 a 37.9 a
5 TH MET 15G 26. 3 2 24.9 b 7.8 ¢ 0.8 c 21.7 ¢
6 TH MET 15G 26. 3 1 14.3 ¢ 9.2 b 3.5 b 29.7 b
7 CONTROL ---- --- 36.3 a 8.0 c 0.4 c 21.6 ¢
Nunber of years insecticides (re-)applied to sane soil
** Rating scale (0-10): 0 = no control, plants defoliated,
10 = conmplete control, no CPB danage.
* Kk Means within a columm followed by the sanme letter are not

significantly different (P = 0.05) as determ ned by Duncan's New
Mul ti pl e Range Test.
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Table 2. Measurenent, by bioassay, of biological activity of toxicants in
potato foliage follow ng insecticide application in seed furrow.

No. ADM RE- 1 ADM RE- 3 TH MET- 1 THI MET- 2
Days* % Mort** D. R *** % Mrt DR % Mrt DR % Mrt DR
24 71.3 80.9 100.0 98.9 90.9 46.1 13.6 4.5
32 91.7 92.4 100.0 97.0 87.5 50.0 50.7 22.7
39 41.8 70.3 49.4 67.6 67.8 39.2 1.5 6.8
46 0.0 11.8 40.0 098.8 4.0 7.1 0.0 4.7
53 20.8 35.7 55.6 64.3 0.0 0.0 0.0 0.0
60 4.2 24.6 0.0 23.0 ND ND* * * * ND ND
66 0.0 6.8 40.0 60.3 ND ND ND ND
74 .- --- 0.0 18.6 ND ND ND ND

*  Nunber of days post application.
** 906 hr nortality.
***  Opreduction in feeding damage to treated potato | eaves relative
to damage to | eaves harvested from CONTROL plots.
****  Bi opassay not done.

#066
STUDY DATA BASE: 309-1251-9321
CROP: Potato, cv. Russet Burbank

PEST: Potato aphid, Macrosi phum euphorbi ae (Thomas);
green peach aphid, Myzus persicae (Sul zer)

NAVE AND AGENCY:

BA TEAU G and DREW M E

Agriculture and Agri-Food Canada, Research Station, Box 20280
Frederi cton, New Brunswi ck E3B 477

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

TI TLE: CHEM CAL CONTROL OF TWO APHI D SPECI ES ON POTATCES
MATERI ALS: BAY NTN 33893 240FS, BAY NTN 33893 2.5G THI MET (phorate).

METHODS: Pl ots consisted of four 7.3 mlong rows spaced 0.9 m apart.
The plots were laid out in a random zed bl ock desi gn where each
treatnment was replicated four tinmes. Potatoes were planted on My 27
and 28 at 41 cmspacing. On May 27 and 28 in-furrow NTN FS
treatnments were applied using a CO, pressurized backpack sprayer set
at 415 kPa equi pped wth a single extended range nozzle (8002VS).

The application volune was approximately 700 L/ha at 4.3 kph. NIN G
and THI MET were applied using a conveyor belt fertilizer applicator
on May 27. The plots were topkilled on August 31. Myzus persicae
and Macrosi phum euphor bi ae taken from greenhouse col oni es (18L: 6D)
were reared for two generations on cut |eaves (16L:8D). Newy

mat ured adults were used in tests. Five Myzus persicae (nostly
apterae) and five Macrosi phum euphorbi ae (approxi mately 50% apt er ae
and 50% al atae) per clip cage were put on ternminal |eaflets of potato
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plants. Clip cages neasured 3 cmin dianmeter by 1 cmin height. One
cage of each aphid species was placed in each plot for each treatnent
assessed. \henever possible the sane plant was used in each trial.
Trials 1-4 for Myzus persicae were set up on July 8, 21, August 4,
and 19, respectively. For Macrosi phum euphorbiae trials 1-4 were set
up on July 9, 22, August 4, and 19 respectively. Cages were checked
daily for a period of seven days to record nortality. Aphid
nortality was converted to percent nortality. Analyses of variance
were carried out on data that was transfornmed to the corresponding
arcsin val ue before anal ysis.

RESULTS: Treatnment neans are presented in Tables 1 and 2. There were
two replicates in the 0.02, 0.03, 0.066 and 0.098 g/ m NTN FS
treatnments due to over application in two replicates of both the 0.02
and 0.03 g/m NTN FS treatnents.

CONCLUSI ONS: The liquid NTN fornul ation applied in-furrow tended to
provi de the highest |evel of protection followed by TH MET then NTN
G The liquid fornulation of NTN nust be applied at a rate of at

| east 0.03 g/mto obtain season-long aphid control.
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Table 1. Mean Myzus persicae nortality (% after seven days in clip cages
set on field grown potato plants.*

15/ 07 28/ 07 11/ 08 26/ 08

NTN 33893 FS 0. 010 g/ nr* 100. Oa 0. Oa 0. Oa 0. Oa
NTN 33893 FS 0.020 g/ m 100. Oa 50. Oab 0. Oa 0. Oa
NTN 33893 FS 0.030 g/ m . 100. Ob 100. Ob 100. Ob
NTN 33893 FS 0.066 g/ m 100. Oa 60. Oab 70. Oab 10. Oa
NTN 33893 FS 0.098 g/ m . 100. Ob 0. Oa 0. Oa
NTN 33893 G 0.020 g/ m 0. 0b 50. Oab 66. 7ab 0. Oa
THI MET 3. 69 kg/ ha 8.3b 0. Oa 45. Oab 25. 0a
Untreated check 0. 0b 0. Oa 0. Oa 5. 0a

* Figures are the means of four replicates (two in the 0.02, 0.03,

0.066 and 0.098 g/ m NTN 33893 FS treatnents, and three in the NIN
33893 Gtreatnent). Nunbers followed by the sane |letter are not
significantly different according to a Duncan's Miltiple Range Test
(P<0.05).

** Al'l treatnents are listed in g or kg of a i/mor ha.

Tabl e 2. Mean Macrosi phum euphorbiae nortality (% after seven days in clip
cages set on field grown potato plants.*

16/ 07 29/ 07 11/ 08 26/ 08
NTN 33893 FS 0. 010 g/ nr* 100. Oa 40. Oab 15. Oa 0. 0a
NTN 33893 FS 0.020 g/ m 100. Oa 40. Oab 0. Oa 20. Oab
NTN 33893 FS 0.030 g/ m . 60. Oab 100. Ob 70. Oab
NTN 33893 FS 0.066 g/ m 100. Oa 40. Oab 90. Ob 50. Oab
NTN 33893 FS 0.098 g/ m . 80. Oa 50. Oab 40. Oab
NTN 33893 G 0.020 g/ m 0. 0b 16. 7b 33. 3ab 0. Oa
THI MET 3. 69 kg/ ha 75. 0a 15. 0b 55. Oab 75. 0b
Untreat ed check 8.3b 0. 0b 0. Oa 0. Oa

* Figures are the means of four replicates (two in the 0.02, 0.03,

0.066 and 0.098 g/ m NTN 33893 FS treatnents and three in the NTN
33893 Gtreatnent). Nunbers followed by the sane |letter are not
significantly different according to a Duncan's Miltiple Range Test
(P<0.05).

** Al'l treatnents are listed in g or kg of a i/mor ha.
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#067

BASE DE DONNEES DES ETUDES: 310- 1452- 8504

CULTURE: Rutabaga, cv. Laurentian

RAVAGEUR: Muche du chou, Delia radicum (L.)

NOM ET ORGANI SME:

MALTAIS P et NUCKLE J R

Départenent de biologie, Université de Moncton, Mncton, N -B., ElA
3E9

Tél: (506) 858-4328, Tél écopieur: (506) 858-4541

LEBLANC P V

Ferme expérinental e Sénateur Hervé J. M chaud, Agriculture Canada
Bouct ouche, N.-B., EOA 1&0

Tél: (506) 743-2464, Tél écopieur: (506) 743-8316

Tl TRE: UTI LI SATI ON DE LORSBAN 15 G ET LORSBAN 50 W DANS
L' ERADI CATI ON DE LA MOUCHE DU CHOU CHEZ LE RUTABAGA

PRODUI TS: LORSBAN 15 G, 50 W (Chl or pyri f0s).

METHODES: L' étude fut réalisée selon un plan a blocs conplets

al éatoires contenant 21 traitements répétés 4 fois. Chaque parcelle
conptait 4 rangs de 3,9 mde |ong espacés de 90 cm Les rutabagas
furent ms en terre le 30 juin 1993 a raison de 25 plants/rang
espacés de 15 cm Une application d herbicide trifluralin (TREFLAN
545 EC, 2.0 L/ha; 206 kPa) fut effectuée le 14 juin.

Les traitements conprenaient en plus d un ténpin sans application
d'insecticide:

A) LORSBAN 15 G ajouté au terreau, en serre, avant la nmse en terre
des grai nes aux doses équivalentes a 1) 0,6 g/m 2) 1,0 g/m 3)
2,0 g/mde rang et |es nénmes doses pour les traitenments 4, 5 et 6 qu
furent suivis 2 semaines plus tard d' un arrosage copi eux en chanp de
LORSBAN 50 W a une dose équivalente a 2,25 kg/ ha.

B) LORSBAN 15 G appliqué en bande de 8 cmde |arge sur |e chanp
lors de la transplantation aux doses équivalentes a 7) 0,6 g/m 8)
1,0 g/m 9) 2,0 g/mde rang et |es nménes doses pour les traitements
10, 11 et 12 qui furent suivis deux semaines plus tard d'un arrosage
copi eux en chanp de LORSBAN 50 Wa une dose équivalente a 2,25 kg/ ha.

C) LORSBAN 50 W appliqué directement dans |es cellules de
transplantation en serre avant la mse en terre des graines, 4
semai nes avant |la transplantation en chanp aux doses équival entes a
13) 1,1 kg/ha et 14) 2,2 kg/ha et aux ménes doses équi val entes pour
les traitenents 15 et 16 qui furent suivis 2 semaines plus tard d' un
arrosage copi eux en chanp de LORSBAN 50 Wa une dose équivalente a
2,25 kg/ ha.

D) LORSBAN 50 W appliqué aux cellules de transplantation en serre 2
jours seul enent avant | a transplantati on aux doses équival entes a
17) 1,1 kg/ha et 18) 2,2 kg/ha et aux némes doses équival entes pour
les traitenments 19 et 20 qui furent suivis 2 semaines plus tard d' un
arrosage copi eux en chanp de LORSBAN 50 Wa une dose équivalente a
2,25 kg/ ha.
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Le dépi stage de | a nmouche du chou sur 5 plants choisis au hasard dans
les 2 rangs de centre de chaque parcelle fut effectué a toutes les
semai nes pour un total de 8 dépistages. La récolte se fit le 3
septenbre. Le poids, le dianetre et la qualité comerciale de 8

rut abagas choi sis au hasard dans |l es rangs du centre de chaque
parcelle furent enregistrés. Les dommages furent éval ués sel on
|"échelle 0-4 ou O = sans donmege; 1 = donmeges | égers, 2 =
dommages nodérés et 4 = dommages sérieux. Les rutabagas avec un

i ndi ce égal ou supérieur a 1 étaient considérés non-
commer ci al i sabl es.

RESULTATS: Voir tabl eau ci-dessous.

CONCLUSI ONS: Seul le diametre des rutabagas a présenté une différence
significative entre les traitements. Les traitenents Lorsban 15G et
50W aj outés au terreau ont donné dans |'ensenble les plus forts

di ametres. Bien que la qualité conmerciale n'est pas
significativenent différente entre les traitenments, |le Lorsban 50W
appl i qué aux cellules deux jours avant | a transplantation a donné,
avec une qualité conmercial e noyenne de 64.2% les neilleurs
contrbles. En effet, la qualité commerciale |a plus élevée (75% a
ét é obtenue avec |'application de |a dose maxi mum recommandée (2. 2.
kg/ ha) de Lorsban 50W aj out ée aux cellules 2 jours avant |a
transplantation et suivi par un arrosage copi eux en chanp 2 senmi nes
plus tard. Le Lorsban 50W appliqué aux cellules 4 senmai nes avant |a

transpl antati on senble donner un neilleur résultat lorsqu'il est
sui vi par un arrosage copi eux 2 semaines plus tard (nmoy. = 49.9% vs
noy. = 65.7% . Le Lorsban 15G appliqué au chanp avec (nmoy. = 44.9%
ou sans (moy. = 43.9% arrosage copi eux a présenté, avec |le Ténoin

(37.5%, les qualités conmerciales les plus faibles. Aucun des
traitements n'a réussi a protéger les plants a 100%



1993 PEST MANAGEMENT RESEARCH REPORT 125

Tabl eau 1. Productivité du rutabaga suite a |'utilisation de Lorsban
15G et 50W

Trai tenents Poi ds Di amétre Qualité***
(9) (cm (9
Ténoi n 566. 6 10. 4cd** 37.5
LORSBAN 15G. Terreau
1. 0,6 g/m 607. 3 11. Oabc 40. 8
2. 1,0 g/m 603. 3 11. 1abc 62.5
3. 2,0 g/m 682. 2 11. 6a 53.0
4. 0,6 g/m+ a.c.* 631.3 11. 1abc 59.5
5. 1,0 g/m+ a.c 576. 2 10. 7bcd 53. 3
6. 2,0 g/m+ a.c 650. 9 11. 3ab 50.5
LORSBAN 15G. Chanp
7. 0,6 g/m 577.3 9. 9e 43. 8
8. 1,0 g/m 536. 8 9. 4e 40. 8
9. 2,0 g/m 589. 6 10. 5cd 47.0
10. 0,6 g/m+ a.c 604. 7 10. 2cde 34.5
11. 1,0 g/m+ a.c 513.1 9. 9e 62.8
12. 2,0 g/m+ a.c. 597.2 10. 1de 37.3
LORSBAN 50W Terreau
13. 1,1 kg/ha 558. 1 10. 5cd 43.5
14. 2,2 kgl/ha 678. 8 11. 5a 56. 3
15. 1,1 kg/ha + a.c 566. 8 10. 7bcd 65. 8
16. 2,2 kg/ha + a.c. 583. 6 10. 8bcd 65.5
LORSBAN 50W Cel lul e
17. 1,1 kg/ha 448. 9 9.7e 72.0
18. 2,2 kg/ha 637.1 10. 8bcd 65.8
19. 1,1 kg/ha + a.c. 685. 7 11. 4ab 44.0
20. 2,2 kg/ha + a.c. 516. 8 10. 1de 75.0
a.Cc. = arrosage copi eux

** Les valeurs suivies de la néne lettre ne sont pas
significativenent différentes au seuil 5% (Duncan's Miltiple
Range Test).

*** Transformation arcsin (SQRT (%9 ) des données avant |le test.
N

#068

| CAR: 61006538

CROP: Soybean, cv. Conrad

PEST: Seedcorn maggot, Delia platura (Meigen)

NAME AND AGENCY:

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel . (519) 674-5456, Fax. (519) 674-3504

TI TLE: | NSECTI Cl DES FOR THE CONTROL OF SEED CORN MAGGOT | N SOYBEANS
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MATERI ALS: AC303, 630 240SC, AGROX B3 (diazinon + |indane + captan);
AGROX DL PLUS (diazinon + |indane + captan); FORCE 50EC (tefluthrin);
TF3755 200ST (tefluthrin); UBI 2627 200ST ( NTN33893);

VI TAFLO 280 (carbathiin + thiram

METHODS: The crop was planted on 10 May, 1993 at R dgetown, Ontario
on a sandy |loam soil near a manure pit, in 6 mrows spaced 0.76 m
apart at 100 seeds/plot, 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. Plots were
prepared on top of wi nter wheat (killed with glyphosate + anmoni um
sul fate + Agral 90) green manure ploughed in early May. Cattle
manure was disced in four weeks prior to planting. Plots were

pl anted when adults were nunerous (nonitored by yellow sticky cards).
Seeds were treated in 200 g lots using a desk-top treater supplied by
UNI ROYAL CHEM CAL. Percent energence was cal cul ated by counting al
the plants energed per plot at the first |eaf stage and rel ating that
to the total nunber of seeds planted. Percent injury was cal cul ated
as the nunber of seedlings show ng naggot injury over the nunber of
seedlings dug up in a 2 msection of row. Non-energed

seeds/ seedlings were included in the eval uation.

RESULTS: Results are presented in Table 1.

CONCLUSI ONS: The standard seed treatnent containing |indane and
di azi non provided the best level of control.
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Table 1. Control of seed corn nmaggot in soybeans with seed treatnent
i nsecticides at Ridgetown, Ontario in 1993.

05/ 31 05/ 31
Rat e Per cent Per cent
Tr eat ment Rate Units Met hod Energence Infestation
NON- TREATED 35 e* 24 a
VI TAFLO 280 2.6 m / kg SEED TREAT. 42 cde 26 a
AGROX B3 3.2 o/ kg SEED TREAT. 65 a 23 a
VI TAFLO 280 2.6 m / kg SEED TREAT. 63 ab 6 b
AGROX DL+ 2.2 o/ kg SEED TREAT.
VI TAFLO 280 2.6 m / kg SEED TREAT. 51 a-e 23 a
UBlI 2627 5.0 m / kg SEED TREAT.
VI TAFLO 280 2.6 m / kg SEED TREAT. 55 a-d 22 a
UBlI 2627 10.0 m / kg SEED TREAT.
VI TAFLO 280 2.6 m / kg SEED TREAT. 58 abc 23 a
UBlI 2627 15.0 m / kg SEED TREAT.
VI TAFLO 280 2.6 m / kg SEED TREAT. 59 abc 22 a
TF3755 200ST 3.0 m / kg SEED TREAT.
VI TAFLO 280 2.6 m / kg SEED TREAT. 56 a-d 28 a
TF3755 200ST 4.0 m / kg SEED TREAT.
VI TAFLO 280 2.6 m / kg SEED TREAT. 47 b-e 33 a
FORCE 50EC 22.6 m /100 mrow | N FURROW
VI TAFLO 280 2.6 m / kg SEED TREAT. 40 de 31 a
AC303, 630 240SC 2.7 m /100 mrow | N FURROW
oV % = 13.0 24.7
* Means followed by the sane letter are not significantly different

at the 5% evel (New Duncan's Miultiple Range test). Data were
transformed by ARCSI N(SQR(% ) before ANOVA and nmean separati on.
Reported means were untransforned.
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#069

| CAR 61006538

CROP: Soybean

PEST: Sl ugs, m xed species

NAME AND AGENCY:

SCHAAFSVA A W

Ri dget own Col | ege of Agricul tural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: SLUG PROBLEM I N NO- Tl LL SOYBEANS

MATERI ALS: AC303, 630 360SC; AGRAL 90; AMBUSH 500E (permethrin); BASIC
H, LANNATE 215L (nmethonyl); LORSBAN 480E (chlorpyrifos); NTN33893
240FS

METHODS: On 16 June, 1993 | visited a soybean field, in Charing
Cross, Ont., with severe slug problens. The field was planted to

wi nter wheat and under-seeded to red clover two years ago. Last year
the red cl over was harvested for seed and the remining plants were
allowed to grow. The red clover was sprayed with glyphosate early in

the spring and the soybeans were no-till-planted in the red clover
stubble. Last year, wet conditions prevail ed throughout the sumrer
and into the fall. About 75% of the soybean plants were m ssing, and

many of the remaining plants were severely defoliated. Unaffected
plants were at the 4th trifoliate stage. The soil was a heavy cl ay,
the surface was dry and cracks were form ng. Wen soil lunps (each
about 100 cm 2) were renoved nost slugs were found at the 10-15 cm
depth at the noisture |layer. The grower was advised to replant and
did so on 17 June, again with a no-till drill in 18 cmrows. At

first enmergence (24 June) we set up a small trial in his field to
eval uate rescue broadcast sprays. Plots were 3.7 mwide X 6 mlong
arranged in a random zed conpl ete block with four replicates. Sprays
were applied with two passes of a back-pack sprayer with a 1.85 m
boom having 6 nozzl es spaced 30 cmapart. Sprays were applied in 228
L/ ha water under 210 kPa pressure, travelling at about 8 kph.

Enmer gence was counted in 2 nt*2 fromthe centre of each plot on 30
June. In the sane area, energed plants were assessed for slug
damaged and damaged plants were expressed as a percentage of the
total energence. Slugs were about 1-1.5 cmin length, and there were
about 10/100cm 2.

RESULTS: Mdst of the slug damage occurred below the soil surface on
new y germ nated seedlings. The effects of the various rescue
treatnments applied are listed in Table 1.

CONCLUSI ONS: Wth nost of the damage occurring under ground, in this
field situation, it was unlikely that any rescue treatnent would have
wor ked. None of the materials tested inproved energence or reduced
percent plants damaged by slugs. Perhaps applying the materials at
the time of replanting may have been better. Mbdlluscicides are
needed to protect emerging soybeans in no-till situations. None that
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are economcally viable are avail able. Because slug outbreaks are
sporadic, testing candidates will be extremely difficult unless the
plots are seeded with slugs. Mre inmportantly, the problem could be
avoi ded by altering crop managenent practices. M recomrendation is
to avoid no-till planting beans in fields that had heavy crop cover
or crop residue fromthe previous season, coupled wth noist
conditions during both the previous crop year and near the time of

pl anting. Where the threat of slugs is great, perhaps sone tillage
may be required to expose the slugs to predation and drying before
beans are planted. Under heavy cover crops, and crop residue, an
assessnent of slug popul ati ons should be made in the fall previous to
pl anti ng beans.

Table 1. Performance of rescue treatnments for the control of slugs in
soybeans, Charing Cross, Ontario 1993.

% emner ged
Pl ant s pl ant s
Ener gi ng w th slug
Tr eat nent Rate (L/ha) no./ m2 damage
LORSBAN 480E 1.6 16.8 a* 32 ab
LORSBAN 480E 2.0 15.0 a 40 ab
LANNATE 215L 1.25 12.3 a 33 ab
LANNATE 215L 2.25 11.8 a 47 a
BASIC H 1.5 11.8 a 46 ab
AMBUSH 500E 0.28 13.8 a 40 ab
AC303, 630 360SC 0.21 14.5 a 44 ab
+ AGRAL 90 0.25% VIV
NTN 33893 240FS 0.21 16.0 a 34 ab
NTN 33893 240FS 0.42 18.0 a 30 b
NTN 33893 240FS 0.82 16.3 a 34 ab
CONTROL 16.3 a 40 ab
CV (% 35. 85 15.70

*  Means followed by sane letter do not significantly differ (P=.05,
Duncan's MRT)
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#070
| CAR: 61006538

CROP: Soybean, cv. RCAT Alliance, RCAT Persian, RCAT Angora, RCAT
Tabby,
RCAT 9008

PEST: Two-spotted spider mte, Tetranychus urticae Koch

NAME AND AGENCY:

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: YI ELD RESPONSE OF SOYBEAN, NEAR MATURI TY, UNDER HEAVY
I NFESTATI ON OF
SPI DER M TES, TO A LATE RESCUE SPRAY OF DI METHOATE

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

METHODS: The soybeans were planted at 407,500 seeds/ha, at 0.6 mrow
width on 30 May, 1993 at Ridgetown, Ontario on Burford gravelly | oam
soil. Each strip was divided into two drill w dths, each neasuring
eight rows wide and 97 mlong. Spider mtes were first noticed around
1 August and popul ations were allowed to increase. On 25 August,
paired plots, two rows wide by 3 min length, were marked with wire
flags in the centre of each drill run for each variety of soybean.
One plot in each drill run was designated as a treated plot and the
other plot, in the neighbouring drill run, was left non-treated.
Paired plots were replicated four tines down the length of the strip.
Soybeans at this tine were still green, but pods were filling
rapidly. Mte popul ations were estimated fromten randonmy sel ected
trifoliates per plot fromthe centre of the crop canopy. Mte
numbers were estimated by placing the trifoliates under a | ow power
bi nocul ar m croscope, and by counting the nunber of mtes visible in
a 2 cmhole of a card that was placed over the centre, underside of
each leaflet. Average trifoliate area was estimated by tracing the
outline of 20 representative trifoliates on graph paper and counting
the squares. Then nmite counts were extrapol ated to nunbers per
trifoliate. Mte populations in each plot were estinmated on the day
prior to spraying (25 August), and then two and five days after
spraying. Treated plots were sprayed with di methoate at 0.48 kg/ha
in 203 L/ha water at 241 kPa pressure, with a field sprayer, which
had a 2 mboomw th five TeeJet SS8003 nozzles spaced 0.5 m apart.
Tenperatures were warm (around 27/14.5 degrees C D/N) during the
first thre weeks of August. Only 0.2, 0.2, 15, 12.2, 0.2, 0.8, 0.1,
and 1.0 mm of precipitation fell on 6, 7, 11, 16, 17, 19, 20, and 23
August, respectively. The plots were harvested on 5 October, hung to
dry, and threshed on 13 Cctober. Yields were corrected to 14%
noi st ure.

RESULTS: Di nethoate sprays significantly reduced mte popul ations
(Table 1). Soybeans were near maturity when sprayed. Soybean
varieties were arranged fromthe least to nost mature in the field,
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where RCAT Alliance was the |latest variety and RCAT 9008 was the
earliest. The arrangenment went from west to east, which was al so the
pattern of infestation by the mites with the nost severe infestation
in the west and the | east severe in the east. Therefore, the
difference in mte population likely had nothing to do with plant

resi st ance. Rat her, the |level of infestation was related to the
orientation of the soybean strips in the field. Mte populations
declined in non-treated plots after 25 August.

CONCLUSI ONS: Sprays of di nethoate when pods were still green but near
full resulted in no significant economc return in early to late
mat uri ng soybeans.

Table 1. Effect of |late spray of dinmethoate for the control of two-
spotted spider mte on yield of soybean, Ri dgetown, Ont. 1993.

Mtes per trifoliate

Soybean Di net hoat e Pre-spray Post - spr ay Yield
Vari ety Spr ay 25 Aug 27 Aug 30 Aug T/ ha
RCAT Al liance Treated 2083 10 40 1.696
Non-treated 1491 45* 461* 1.575
RCAT Persian Treated 1432 8 11 2. 243
Non-treated 1505 288* 297* 2.429
RCAT Angora Treat ed 1130 18 9 3. 289
Non-treat ed 979 137* 142* 3. 137
RCAT Tabby Treat ed 554 14 16 3. 946
Non-treat ed 639 198* 294* 3.535
RCAT 9008 Treat ed 235 12 23 3.279
Non-treat ed 311 94* 123* 3. 683

* Significantly different fromnon-treated at p = 0.05; t-test.

#071
CROP: Sugar beet, var KWB16
PEST: Sugar beet root nmaggot, Tetanops myopaeform s Roder

NAVE AND AGENCY:

BERGEN P

Al berta Sugar Company, Taber, Alberta, TOK 2QG0
Tel: (403) 223-3535 Fax: (403) 223-9699

TI TLE: EVALUATI ON OF | NSECTI CI DE TREATMENTS FOR CONTROL OF
SUGARBEET ROOT MAGGOT

MATERI ALS: TEM K 10G (al di carb); COUNTER 15G (terbufos); COUNTER 20G
controll ed rel ease (terbufos); FORCE 1.5G (tefluthrin); GAUCHO seed
coating (imdacloprid); GAUCHO 25EC (250 g ai/L) (i m dacloprid);
FURADAN 48FL (480 g ai/L) (carbofuran); DECIS 5EC (5 g ai/l)

(del tanet hrin)

METHODS: Plots, 7.6 mlong by six rows wi de (56-cmrow spacing), were
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| ocat ed at Taber,

were applied to al

Al bert a.

were applied onto the soi

seed furrows planted to uncoated seed.
attached behi nd each presswhee

mat eri al

Engl and, PE304LG).

The treatnents and two checks were
replicated eight times in a nodified latin square.
Sugar beets were pl anted

six rows of each plot.
to stand (15-cm spacing) on May 14, 1993.
behi nd the V-styl e presswhee
rake-1i ke device

covered the insecticide with soil

The pelleted seed with insecticide incorporated into the pelleting
was supplied by Germain's U K. Ltd.
The liquid treatnents were applied in-furrow

Ali

ght

(Hansa Rd.,

The treatnents

prior to the seed furrow cl osing. Post-energence treatnents,

for
beet

Drench treatnents,

not

adj usted for

8-cm w de band centred over the row on June 7 and 10.

irrigation (50 nm was applied on June 10,
application of the drench treatnents.
receiving liquid insecticide were planted to untreated,
Beet stand counts were taken on June 30.

seed.

were determ ned on July 2.

Overh

uncoat ed
Beet vigour scores

The granul ar treatmnents
fol |l owi ng

132

King's Lynn,

adj ust ed

ead

band wi dth, were applied onto a 18-cm wi de band centred over the
row to cotyl edon beets on June 2 and to 4-|eaf beets on June 7.
band wi dth, were applied onto a

zero and three days after
Check plots and treatnents

On Septenber 20 the beets were harvested,
washed, wei ghed and sanpl es taken for determ nation of sugar content.

RESULTS: Presented in the table.

CONCLUSI ONS:
hi gh and many tap roots were severed.

The sugar beet

maggot

usual Iy observed from such damage,
tinmely rains throughout the sumer

Si gni fi cant
except

i nfestation | evel

di d not

occur

was from noderate to

furrow, as a drench and in the coating of pelleted seed.

Extract abl e
Tr eat ment

Gaucho
Gaucho 25 EC
Gaucho 25 EC
Furadan 48 FL
Force 1.5 G
Gaucho 25 EC
Gaucho 25 EC
Tem k 10 G
Counter 15 G
Fur adan 48 FL
Counter 20 CR
Decis 5 EC
Check

Check

Decis 5 EC
Decis 5 EC
L.S. D

P =0.

Pl acenent

Pel | et

I n-furrow

I n-furrow
Drench, 3 day
Pr ess- wheel
Drench, 0 day
Drench, 3 day
Pr ess- wheel

Pr ess- wheel
Drench, 0 day
Pr ess- wheel
Cot yl edon

# beets

Rat e /15 m
g ai/ha June 30
105 70
250 57
500 57
1120 62
400 63
500 59
500 63
1120 56
1120 58
1120 60
1120 57
12 63
- 60
- 58
12+12 57
12 57
0 8

Beet

vi gor
(0-9)

The expected stand | osses,
because the regular
pronot ed secondary root
i nprovements in yield were associated with al
post - energence DECI S. GAUCHO was effective when applied in-

gr owt h.
treatnents
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#072

| CAR 61002036

CROP: Field tomato, cv. Heinz 9478

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

NAME AND AGENCY:

Pl TBLADO R E

Ri dget own Col | ege of Agricul tural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: TOMATO I NSECT CONTROL USI NG FOSTHI AZATE 900EC

MATERI ALS: FOSTHI AZATE 900EC (fost hi azate); ADM RE 240FS
(i mdacloprid); GUTH ON, 240 SC (azi nphos-nethyl)

METHODS: Tomat oes were planted on May 14 in two, twin row plots
spaced 1.65 mapart at Ridgetown. Plots were 8 min |ength,
replicated four tinmes in a random zed conpl ete bl ock design. The

br oadcast and 60cm band treatnments were sprayed onto the plots using
an Oxford precision boom sprayer, applying 200 L/ha of water prior to
transplanting. The foliar insecticides were applied on June 25 with
a back pack airblast sprayer at 240 L/ha of water. Assessnments were
taken by counting Col orado potato beetles (CPB) |arvae per plot on
June 25 and July 5, foliage damage ratings on July 28 and yields on
August 31. In addition plant parasitic nematodes and Verticillium
dahliae were counted with sanpling taken on May 23 and July 4.

RESULTS: As presented in the tables.

CONCLUSI ONS: Col orado potato beetl e popul ati ons were not hi gh enough
to determne the relative effectiveness of the various insecticida
treatments. There was no significant differences in either insect
counts, foliar damage, or yields. Populations of root-Iesion

nemat odes were wel |l bel ow the action threshold of 2000/ kg of soi
with no treatnment trends observable. Verticillium nunbers were,
however, high. The data would suggest that increasing the rate of
Fost hi azate 900EC to 248 m product/ 100 mreduces Verticillium
popul ati ons. The data would al so suggest, although a little
difficult to believe, that both foliar insecticide applications also
reduced Verticillium counts.
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Rat e

m
Treat nents prod/ 100m
Fost hi azat e 900EC 92.0
Fost hi azat e 900EC 115.0
Fost hi azat e 900EC 248. 0
Fost hi azat e 900EC; 46. 0
Fost hi azat e 900EC 46. 0
Fost hi azat e 900EC; 63.0
Fost hi azat e 900EC 63.0
ADM RE 240FS 1.7
GUTHI ON 240SC 28.9

Contr ol

Application

br oadcast - ppi
br oadcast - ppi
br oadcast - ppi
br oadcast - ppi

band - 60cm
br oadcast - ppi
band - 60cm

foliar spray
foliar spray

Fol i ar
CPB Lar val

Damage Rati ngs
Counts (0-10)*

T/ ha

June 26 July 5 July 28 Aug 31

. 8a**

. 8a
. 8a

. ba
. Oa
. Oa

3
3
8
6. 3a
2
0
0
0. Oa

. 3a
. ba
. 8a

8a

. 3a
. Oa
. 8a
. ba

. 8a
.7a
.7a

. 3a

. 8a
. 3a
. 3a
.7a

fol i age severely

* Fol i ar

Damage Ratings (0-10) - O,
damaged;
Means followed by the sane letter are not significantly different

10,

conpl ete control.

(P<0.05 Duncan's nmultiple range test).

no control,

Root - Lesi on
Nemat odes** *
July 4 May 28 July 4

Verticillium***

10 14
20 28
6 8
8 12
18 12
2 10
10 4
16 20

fol i age severely

Table 2. Nematode and Verticillium counts.
Rat e
Treat nents m  prod/ 100m Application May 28
Fost hi azat e 900EC 92.0 br oadcast - ppi 0
Fost hi azat e 900EC 115.0 br oadcast - ppi 100
Fost hi azat e 900EC 248.0 br oadcast - ppi 0
Fost hi azat e 900EC; 46. 0 br oadcast - ppi
Fost hi azate 900EC 46. 0 band - 60cm 0
Fost hi azat e 900EC; 63.0 br oadcast - ppi
Fost hi azate 900EC 63.0 band - 60cm 0
ADM RE 240FS 1.7 foliar spray 0
GUTHI ON 240SC 28.9 foliar spray 0
Contr ol 0
* Foliar Danmage Ratings (0-10) - 0, no control,
damaged; 10, conplete control.
** Means followed by the sanme letter are not significantly different
(P<0.05 Duncan's nmultiple range test).
***  Root - Lesi on Nemat ode-counts nunber
* k%%

per/ kg of soil.

Verticillium dahliae-counts nunber of colonies/g of soil
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| NSECTS OF CEREAL AND FORAGE CROPS /
I NSECTES DES CEREALES ET CULTURES FOURRAGERES

Section Editor / Réviseur du section : N D Westcott
#073 REPORT NUMBER / NUMERO DU RAPPORT
| CAR 61002030
CROP: Field corn, hybrid Pioneer 3737
PEST: Bl ack cutworm Agrotis ipsilon (Hufnagel)

NAME AND AGENCY:

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy Ri dgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: CONTROL OF BLACK CUTWORM I N FI ELD CORN W TH | NSECTI Cl DES

MATERI ALS: AC303, 630 240SC; AGRAL 90; AMBUSH 500EC (pernethrin);
FORCE 1.5G (tefluthrin); LORSBAN 15G, 480E (chlorpyrifos);
Rl PCORD 400EC (cyper net hrin)

METHODS: The crop was planted on 12 May, 1993 at Ri dgetown Ontario
usi ng a John Deere Max-energe planter at 25 seeds/plot with a 0.76 m
row spaci ng. The experiment was arranged in a random zed conpl ete

bl ock design with four replicates, with 2-row plots 2 mlong bounded
by an alum numsiding barrier (1.8 x 1.8 nm) sticking 15 cm above
ground and buried 5 cminto the ground. G anular insecticides were
applied at planting with plot-scal e Noble applicators nounted on the
planter. Plots were infested on 8 June in the evening at 40 4-5th
instars per plot at the 3-5 | eaf stage of crop of devl opnent. About
1 kg of well-rotted bark nulch was spread in each plot to provide
cover for the cutwornms. Rescue sprays were applied at 206 kPa
pressure in 327 L/ha water with an Oxford backpack sprayer 40 h after
infesting with larvae early in the norning. Broadcast sprays were
applied with a 1 mw de boomwith 4 - 00 nozzles. Banded treatnents
were applied with a single 00 nozzle in a 25 cm band over the row
Each day after treatnent cut plants were counted and marked. Feeding
ceased by 23 June which was at the 6-7 |eaf stage of the crop. Plant
stand was assessed on the day prior to treatnent and again on 2 July.
Results fromplots with rescue treatnents were adjusted to take into
account plants cut before spray.

RESULTS: The results are summari zed in Table 1.

CONCLUSI ONS: Rescue applications of AMBUSH or RI PCORD provi ded the
best relief fromcutting and plant loss. It made no difference
whet her RI PCORD was broadcast or banded. Bandi ng AMBUSH or LORSBAN
provi ded poorer control than broadcast applications. Rescue
treatnments of AMBUSH or RI PCORD were better than insurance
applications of insecticide at planting.
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Table 1. Efficacy of insecticides for the control of black cutwormin
field corn at Ridgetown, Ontario, 1993.
Percent Percent
pl ant s pl ant s

Tr eat ment Rat e* Met hod Ti m ng cut | ost
FORCE 1.5G 1.125 T- BAND AT PLANTING 18 bcd** 5 cd
FORCE 1.5G 1.125 I N- FURROW AT PLANTING 41 a 20 a
LORSBAN 15G 11. 25 T- BAND AT PLANTING 28 ab 15 abc
AVBUSH 500EC 0.15 RESCUE BROADCAST EARLY AM** 12 d 0d
AVBUSH 500EC 0.15 RESCUE BANDED EARLY AM 24 bc 5 cd
Rl PCORD 400EC 0. 07 RESCUE BROADCAST EARLY AM 14 cd 4 cd
Rl PCORD 400EC 0. 07 RESCUE BANDED EARLY AM 20 bcd 0d
LORSBAN 480EC 1.15 RESCUE BROADCAST EARLY AM 11 d 11 abc
LORSBAN 480EC 1.15 RESCUE BANDED EARLY AM 32 ab 19 ab
ACSOS, 630+ 0. 075 RESCUE BROADCAST EARLY AM 28 ab 6 bcd
AGRAL 90 0.25% VIV
CHECK 27 be 11 abc
oV (% 19. 7 45. 8

* At planting and rescue treatnent rates are in g/ 100 row and kg/ ha,

respectively.
** Means followed by the sane letter are not significantly different

(P<0.05, Duncan's Multiple Range Test). Data transforned to
arcsine square root before analysis, neans reported are
unt ransf or ned.

*Ex Sprayed at dawn 40 hr after infestation.

#074

| CAR 61002030

CROP: Field corn, Funks (4106; (4148 (1992), Pioneer 3790 (1993)
PEST: European corn borer, Ostrinia nubilalis

NAME AND AGENCY:

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy Ri dgetown, Ontario, NOP
%gP: (519) 674-5456 Fax: (519) 674-3504

TI TLE: OVERW NTERI NG MORTALI TY OF EUROPEAN CORN BORER ( ECB) UNDER

o I:FER'I?I’\I-II_-LAGE PRACTI CES AND RESI DUE MANAGEMENT, 1992-1993

MATERI ALS: Till age; stal k managenent.
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METHODS: In spring, 1992, field corn was planted on 11 May at a 0.76
mrow wi dth, and at 45, 000 seeds/ha under conventional tillage. The
crop was fertilized and maintained using provincial recomendations.
The experinment was arranged as a 4 X 2 split-plot design with four
replicates. The main plots were tillage and the split plots were
resi due managenment. The levels for tillage were spring or fal

chi sel plough, fall noul dboard pl ough, and no-till. These main
effects were split into plots which either had the crop residue
chopped or left alone. Sub-plots were 21 mwide and 8 mlong. To
ensure an overw ntering ECB popul ation, an area of 4.5 mwide and 5 m
| ong was marked out in the mddle of each sub-plot and these plants
were artificially inoculated with ECB eggs. Egg masses were obtai ned
fromthe RCAT rearing program On 28 July, 4, 11, and 18 August

1992, 2 wax paper discs, each containing about 25 eggs which were
near eclosion (black head stage), were placed in the ear axil of each
plant in the marked area of each sub-plot. The crop was harvested on
17 November 1992 | eaving stubble about 0.5 mhigh. Plots requiring
choppi ng, were chopped on 18 Novenber, 1992 |eaving stubble about 0.2
m hi gh, using one pass of a flail mower. Plots were tilled between 1
and 15 Decenber (fall tillage), or 7 May 1993 (spring till age).
Tilled plots were al so disced and cultivated once in the spring, just
prior to planting. Field corn was planted with a no-till planter on
12 May, 1993, at a 0.76 mrow spacing with the rows placed exactly
between rows fromthe previous year. On 3 June, four enmergence cages
(there were three different cages sizes in each plot, 1 at 60 X 67
cm 1 at 60 X 95 cmand 2 at 45 X 60 cmfor a total area of 1.5 nt per
plot) were placed in between the new corn rows and centred over the
old corn rows. Shortly after the cages were placed (3 June), exposed
or partially exposed residue was collected froma non-caged , 5 nt*2
area in each plot and placed in cold storage at 5 degrees C until the
sanpl es coul d be exam ned. The residue sanples were exam ned
thoroughly for mature | arvae and pupae, and these were grouped into
heal thy or noribund/dead groups. Enmergence cages were checked for
new y emerged noths, each day.

RESULTS: Results are presented in Table 1.
CONCLUSI ONS: Choppi ng stal ks after harvest significantly reduced

overw ntering popul ati ons of European corn borer larvae in no-til
pl ots only.
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Table 1. The effect of tillage practice and crop residue chopping on
remai ni ng amount of crop residue and energence of European corn borer
adul ts.

No. adults energed Crop residue recovered
/2 sqg. m kg/ 2 sg. m

Primary till age

practice chopped non- chopped chopped non- chopped
No-till 1.8 10. 3 2.28 2.08
Chi sel pl ough

- spring 1.5 0.8 1.26 1.88
Chi sel pl ough

- fall 1.5 0.5 1.52 1.38
Moul dboard pl ough

- fall 1.0 0.8 0. 22 0. 60
LSD (P = 0.05) 4.9 0. 49

#075
| CARE: 61002030
CROP: Field corn, inbred C0220; hybrid Pioneer 3737

PEST: Western corn rootworm (75 %, Diabrotica virgifera virgifera
Leconte; Northern corn rootworm (25%, Diabrotica barberi Smth and
Lawr ence

NAME AND AGENCY:

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy Ri dgetown, Ontario, NOP
2C0

Tel: (519) 674-5456 Fax: (519) 674-3504

TI TLE: AN ATTEMPT TO | MPROVE THE EFFECTI VENESS OF FORCE 50EC
I NJECTED W TH ADDI TI VES FOR CONTRCL OF CORN ROOTWORMS | N
NATURALLY | NFESTED PLOTS

MATERI ALS: FORCE 1.5G 50EC (tefluthrin); Ml asses; 28% urea amoni um
nitrate (UAN)

METHODS: The crop was planted at 75,000 seeds/ha with a 0.76 mrow
spaci ng, on 13 May 1993 at Ridgetown, Ontario. Plots were double
rows, 20 min length placed in a random zed conpl ete bl ock design
with four replicates and split into 2 single rows one planted with
the inbred Iine and the other planted with the hybrid line. The
granul ar material was applied using plot-scale Noble applicators in a
T-band application placed in a 15 cm band over the open seed furrow.
Liquid insecticides were applied with a slot-injector nmounted on a 3
point hitch. On both sides of each row (at 12.5 cmfromcentre) a
fluted-coulter, 3 mthick and 44.5 cmin dianeter, opened the sl ot
7.5 cmdeep and a straight-stream nozzle (Teejet No. 20) injected the
insecticide directly behind the coulter into the open slot at 3448
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kPa in 234 L of water or 28% UAN liquid fertilizer/ha.
6.6 L/ ha. I njections were done on 25 June,
at the V5 stage of crop growh.
washed and scored for
injury scale (1 = no feedi ng scars,
and again on 20 Cctober,

applied at
after planting,
wer e dug,

on 3 August

than 30 degrees fromverti cal
row. The hybrid rows were harvested on 22 Cctober and yield was
corrected to 15.5% noi sture.

r oot

RESULTS: Results are presented in Table 1.

CONCLUSI ONS:

I njecting either 28% UAN or

50EC did not significantly inprove contro
pl ant | odgi ng or vyield.

it affect

6 = 3 or

Four

139

Mol asses was
or six weeks

roots per plot
injury using the lowa 1-6 root
nore root

nodes m ssi ng)

by counting plants | eaning nore
over the total

nunmber of plants in the

nmol asses al ong with FORCE
of corn rootworns nor did

Table 1. The effect

of addi ng nol asses (50 m /100 nm) and/or 28% urea

amonium nitrate (UAN) (1.8 L/ 100 n) when injecting FORCE 50EC i nsecticide
1993.

for the control

of corn rootworm /| arvae.

Ri dget own, Ont.

---Inbred Corn --  ---------- Hybrid Corn--------

Root Per cent Root Percent Percent Yield
I njury Lodgi ng I njury Lodgi ng Lodging Tonne
Tr eat mrent Met hod (1-6) 3 Aug (1-6) 3 Aug 22 Cct / ha
FORCE 1.5G
AT PLANTI NG T- BAND 1. 98c* 1. 5e 1. 25¢ 0.0 c 0.3b 9. 87a
MOLASSES I NJECTED 2. 85ab 34. 4a 2.03abc 1.3 a 1. 8ab 9.27a
28% UAN | NJECTED 2. 75abc 22.2abc 2.08ab 0.1 bc 1. 9ab 9.11a
FORCE 50EC | NJECTED 2. 28abc 7.3cde 1.88bc 0.1 bc 6. 3ab 8. 23a
FORCE 50EC+ | NJECTED 2. 50abc 14.5bcd 2. 20ab 0.0 c 9. 9a 8. 30a
MOLASSES
MOLASSES+ | NJECTED 2.98a 27. 8ab 2. 75a 0.0 c 2. 0ab 8. 88a
28% UAN | NJECTED
FORCE 50EC+ | NJECTED 2. 23abc 4. 6de 1. 80bc 0.0 c 0. 4b 9.57a
28% UAN
FORCE 50EC+ | NJECTED 2. 15bc 12. 1bcd 1. 88bc 0.1 bc 0. 6b 8. 90a
MOLASSES+
28% UAN
CHECK 2. 48abc 42. 4a 2. 20ab 0.9 ab 1. 5ab 9. 86a
oV % 19.9 34.9 24.5 138.4 100. 7 13. 4
* Means foll owed by sanme letter do not significantly differ (P=. 05,

Duncan's MRT)



RAPPORT DE RECHERCHE SUR LA LUTTE DI RI GEE 1993 140
#076

| CAR 61002030

CROP: Field corn, inbred C0220; hybrid Pioneer 3737

PEST: Western corn rootworm (75 %, Diabrotica virgifera virgifera
Lecont e;

Northern corn rootworm (25%, Diabrotica barberi Smith and
Lawr ence

NAME AND AGENCY:

SCHAAFSVA A W

Ri dget own Col | ege of Agricul tural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel: (519) 674-5456 Fax: (519) 674-3504

TI TLE: I NSECTI Cl DES FOR SLOT | NJECTI ON FOR CONTROL OF CORN
ROOTWORMS | N NATURALLY | NFESTED PLOTS

MATERI ALS: FORCE 1.5G 50EC (tefluthrin); BASUDI N 500EC (di azi non)
LORSBAN 480EC (chl or pyrifos); NTN 33893 240FS

METHODS: The crop was planted at 75,000 seeds/ha and a 0.76 mrow
spaci ng, on 13 May 1993 at Ridgetown, Ontario. Plots were double
rows, 20 min length placed in a random zed conpl ete bl ock design
with four replicates and split into two single rows; one planted to
the inbred Iine and the other planted to the hybrid line. The
granul ar material was applied using plot-scale Noble applicators in a
T-band application placed in a 15 cm band over the open seed furrow
Liquid insecticides were applied with a slot-injector nounted on a
three point hitch. On both sides of each row (at 12.5 cmfrom
centre) a fluted-coulter, 3 mthick and 44.5 cmin dianmeter, opened
the slot 7.5 cm deep and a straight-stream nozzle (Teejet No. 20)
injected the insecticide directly behind the coulter into the open
slot at 3448 kPa in 234 L of water/ha. |Injections were done on 25
June (6 week after planting)at the V5 stage of crop growth. Four
roots per plot were dug, washed, and scored for root injury using the
lowa 1-6 root injury scale (1 = no feeding scars; 2 = 3 or nore root
nodes m ssing) on 4 August. Percent |odging was assessed on 3 August
and again on 20 Cctober, by counting plants | eaning nore than 30
degrees fromvertical over the total nunmber of plants in the row

The hybrid rows were harvested on 22 Cctober and yield was corrected
to 15. 5% noi sture.

RESULTS: Results are presented in Table 1.

CONCLUSI ONS: FURADAN, NTN33893, and FORCE injected as |iquids when
rootworm | arvae were active provided control equivalent to FORCE 1.5G
applied at planting. Rootworm pressure was not high enough to result
inayield loss in plots planted with the corn hybrid.
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Table 1. Control of corn rootwormwi th injected liquid insecticides applied
when | arvae were actively feeding. Ridgetown, Ont., 1993.

---Inbred Corn ---  ---------- Hybrid Corn----------
Root Per cent Root Percent Percent Yield
Rat e I njury Lodgi ng I njury Lodgi ng Lodging Tonne
Tr eat nent (g ai/100m (1-6) 3 Aug (1-6) 3 Aug 22 Cct / ha
T-band at planting
FORCE 1.5G 1.125 1. 98ab* 1.5c 1. 25cd 0. 0b 0.3b 9. 87a
I njected 22 June
FORCE 50EC 1.125 2.28ab 7. 3bc 1. 88abc 0.1b 6. 3a 8. 23a
BASUDI N 500EC  11.2 2. 43ab 5. 2bc 2. 13ab 0. 0b 1. Oab 9. 08a
LORSBAN 480EC  11.2 2.60a 16. 2b 2. 03ab 0. 0b 3. 0ab 9. 24a
FURADAN 480EC  11.2 2. 00ab 1. 8bc 1.10d 0. 0b 0.1b 10. 33a
NTN33893 240FS 10.4 1.95b 3. 9bc 1. 53bcd 0. 0b 1. 1ab 9. 83a
CHECK 2. 48ab 42. 4a 2. 20a 0.9a 1. 5ab 9. 86a
CV % = 17.2 58. 4 23. 4 176.0 100.0 14.
* Means foll owed by sanme letter do not significantly differ (P=. 05,

Duncan's MRT)

#077
| CAR: 61002030
CROP: Field corn, inbred C0220; hybrid Pioneer 3737.

PEST: Western corn rootworm (75 %, Diabrotica virgifera virgifera
Leconte; Northern corn rootworm (25%, Diabrotica barberi Smth and
Lawr ence

NAME AND AGENCY:

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy Ri dgetown, Ontario, NOP
2C0

Tel: (519) 674-5456 Fax: (519) 674-3504

TITLE: TIM NG OF FORCE 50EC | NJECTED FOR CONTROL OF CORN ROOTWORMS I N
NATURALLY | NFESTED PLOTS

MATERI ALS: FORCE 1.5G 50EC (tefluthrin)

METHODS: The crop was planted at 75,000 seeds/ha with a 0.76 mrow
spaci ng, on 13 May, 1993 at Ridgetown, Ontario. Plots were double
rows, 20 min length placed in a random zed conpl ete bl ock design
with four replicates and split into two single rows one planted with
the inbred Iine and the other planted with the hybrid line. The
granul ar material was applied using plot-scale Noble applicators in a
T-band application placed in a 15 cm band over the open seed furrow
The liquid insecticide was applied with a slot-injector nounted on a
3 point hitch. On both sides of each row (at 12.5 cmfromcentre) a
fluted-coulter, 3 mthick and 44.5 cmin dianeter, opened the sl ot
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7.5 cmdeep and a straight-stream nozzle (Teejet No. 20) injected the
insecticide directly behind the coulter into the open slot at 3448
kPa in 234 L of water/ha. I njections were done on 4, 11, 18, 25
June, or 2 July (or three to six, or seven weeks after planting,
respectively), at the V2, V3, V4, V5 and V7 stages of crop grow h.
Four 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 eaten) on 4 August. Percent |odgi ng was assessed on 3
August and on 20 Cctober, by counting plants |eaning nore than 30
degrees fromvertical over the total nunmber of plants in the row

The hybrid rows were harvested on 22 Cctober and corrected to 15.5%
noi st ure.

RESULTS: Results are presented in Table 1.

CONCLUSI ONS: The | owest root injury ratings and the |east |odging for
injected treatnments occurred when FORCE was injected between 8-22
June. Rootworm pressure was not high enough to result in yield | oss
in the plots planted with a corn hybrid.

Table 1. Timng of injected FORCE 50EC i nsecticide applied at 1.125 g ai/ 100
m when | arvae were actively feeding for the control of western corn rootworm
with Ridgetown, Ont. 1993.

---Inbred Corn -- ---------- Hybrid Corn-----------
Root Per cent Root Percent Percent Yield
I njury Lodgi ng I njury Lodgi ng Lodging Tonne
Ti m ng Met hod (1-6) 3 Aug (1-6) 3 Aug 22 Cct / ha
FORCE 1.5G
AT PLANTING T- BAND 1. 98a* 1.5d 1. 25d 0. 0b 0. 3a 9. 87a
' FORCE 50EC
1 JUNE | NJECTED 2.28a 24. 2ab 1. 70bcd 0.0Db 9.9a 8. 33a
8 JUNE | NJECTED 2. 15a 4. 1cd 1. 45cd 0. lab 0. 4a 10. 26a
15 JUNE | NJECTED 1.98a 5. 7cd 1. 58cd 0. 4ab 6. 0a 10. 31a
22 JUNE | NJECTED 2. 28a 7. 3cd 1.88abc 0. 1lab 6. 3a 8. 23a
29 JUNE | NDJECTED 2. 60a 18. 4bc 2. 33a 0. 1lab 0. 4a 8. 83a
CHECK 2. 48a 42. 4a 2. 20ab 0.9a 1.5a 9. 86a
CV % = 18.3 42.2 19.8 134.6 110.2 13. 96
* Means foll owed by sanme letter do not significantly differ (P=. 05,

Duncan's MRT)
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#078
| CAR 61002030
CROP: Field corn, inbred variety C0220

PEST: Western corn rootworm (75 %, Diabrotica virgifera virgifera Leconte,
Northern corn rootworm (25%, Diabrotica barberi Smith and Law ence

NAME AND AGENCY:

SCHAAFSVA A W

Ri dget own Col | ege of Agricultural Technol ogy R dgetown, Ontario, NOP 2CO
Tel: (519) 674-5456 Fax: (519) 674-3504

TI TLE: CANDI DATE | NSECTI Cl DES FOR THE CONTROL OF CORN ROOTWORMS, 1993

MATERI ALS: COUNTER 15G, COUNTER 20CR ('t er buf os);
CYGARD 15G (terbufos plus phorate); DYFONATE Il 20G (fonofos);
FORCE 1.5G (tefluthrin); LORSBAN 15G (chlorpyrifos); TH MET 15G (phorat e)

METHODS: The crop was planted on 11 and 13 May, 1993 at Birr and Ri dget own
usi ng a John Deere Max-energe planter at 64,000 seeds/ha with a 0.76 mrow
spacing. Plots were single rows 10 min length placed in a random zed
conpl ete bl ock design with four replicates. The plots were fertilized and
mai nt ai ned by the grower using comrercially acceptable practices. The
granul ar 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 seed furrow. The nunber
of energed plants were counted for each plot. For each plot, the nunber of
| odged pl ants per plot were counted. Four 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).

RESULTS: The results are summari zed in Table 1.

CONCLUSI ONS: I n-furrow applications of COUNTER 15G resulted in reduced plant
energence at both | ocations. In-furrow applications of Counter 20CR did not
reduce energence. All materials provided equivalent control of corn
rootworm | arvae.
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Table 1. Corn rootworminsecticide efficacy tests at Ri dgetown (RCAT) and
Birr, Ontario.

Enmer gence Per cent Root injury
No./10 m row Lodgi ng lowa 1-6
6/ 17 6/ 11 8/ 03 8/10 8/04 8/ 11
Tr eat ment Rat e* Met hod RCAT Birr RCAT Birr RCAT Birr
COUNTER 15G 75 T- BAND 33 ab** 37 abc 1b 0 a 2.4 b 1.1
COUNTER 15G 75 INFURRON 29 b 32 ¢ 0b 1l a 1.6 b 1.1
COUNTER 20CR 56 | N-FURROW 38 ab 37 abc 2 b 1l a 2.3 b 1.1
COUNTER 20CR 42 |IN-FURROW 36 ab 44 ab 0b 1l a 1.7b 1.1
FORCE 1.5G 75 T- BAND 38 ab 46 a 3 b 3 a 2.1 b 1.1
FORCE 1.5G 75 |INFURROWN 42 a 38 abc 1b 1l a 2.4 b 1.1
CYGARD 15G 75 T- BAND 40 a 33 ¢ 3 b 1l a 2.4 b 1.2
DYFONATE |1 20G 55 T-BAND 37 ab 36 bc 1b 3 a 2.0b 1.1
THI MET 15G 75 T- BAND 37 ab 39 abc 0b 1l a 2.6 b 1.0
LORSBAN 15G 75 T-BAND 39 a 41 abc 6 b 0 a 2.1 b 1.1
CHECK 40 a 40 abc 29 a 0 a 4.4 a 2.0
CV % = 17 15 188 209 25 21
* Rates are in g product/100 m row.
** Means followed by the sane letter are not significantly different

(P<0.05, Duncan's Miltiple Range Test).

N

#079
CROP: Wheat, soft white winter, (#2CEVWN

PEST: Indian neal noth (IMM), Plodia interpunctella; rusty grain
beetl e (RGB), Cryptol estes ferrugineus

NAME AND AGENCY:

SCHAAFSVA A W

Ri dget own Col | ege of Agricul tural Technol ogy, Ri dgetown, Ontario, NOP
2C0 Tel: (519) 674-5456 Fax: (519) 674-3504

TI TLE: CONTROL OF STORED GRAIN I NSECTS | N WHEAT W TH NON- TRADI Tl ONAL
I NSECTI Cl DES

MATERI ALS: Mal at hi on 25%D; | NSECTAGONE ( Di at omaceous earth);
DI PEL LDM (Bacillus thuringiensis var kurstaki 0.88 Bl U kg)

METHODS: The experinmental units consisted of mni grain storage bins,
whi ch were constructed from 200 L fibreboard druns fitted with

seal able steel |lids. Two holes, 11.3 cmin dianeter, were cut in the
lids and these were covered with 52 mesh saran. The edges were

seal ed using silicone caul king. The bins were filled about 1/3 ful
with 80 kg of #2CEWN soft white winter wheat. |f the whole pile was
treated with insecticide all the grain was tunbled for one mnute in
a cenent mxer. |If only the top of the pile was treated, 70 kg of
clean grain was placed in the bin first and then top-dressed with a
treated | ayer consisting of 10 kg of grain. The treated |ayer was
about 6 cmdeep. IMM noths were collected froma contanm nated grain

QO TCTCTTTTOTTOT
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sanpl e obtai ned near Ridgetown. They were reared on a diet

consi sting of 45% wheat grain, 15% wheat bran, 30% wheat germ 5%
yeast hydrol ysate, 2.5% honey, and 2.5% gl ycerol. RGB beetles were
obtai ned from Agriculture Canada, Wnnipeg. They were reared on 50%
wheat grain, 17% wheat bran, and 33% wheat germ Bi ns were treated
on 22 Cctober 1992. The bins were first infested with 30 wanderi ng
stage larvae of the I MM per bin on 23 October 1992. The bins were
stored in a heated room whi ch was mai ntai ned at 24+5 degrees C. The
bi ns were checked on 5 April 1993 and 25 nore I MM | arvae were added
per bin. W also added RGB popul ations at this time. Severa
colonies of RGB were conbined into one container and tunbled. This
materi al was equally divided such that 35 g were placed on top of
each grain pile. It was assunmed that each sanple of RGB was uniform
and contai ned about 30 adults. The bins were left seal ed and kept at
2445 degrees C until the were opened on 22 Septenber 1993. At this
tinme, the grain piles were scored from1-5 for anount of silk matting
caused by MM where 1 was no matting and 5 was the whole pile covered
with matting. A grain probe (3.1 cmdianeter) was used to draw 9
vertical samples at random from each bin. The piles were probed to
the bottomeach time taking a total of 1 kg of grain from each bin.
Sanpl es were sent to the Canada G ain Conm ssion grain grading

| aboratory (CGC) for grading and extraction of insects. The insects
were extracted using berlese funnels. Both |arvae and adults of RGB
were extracted, while only the larvae of | MM were extracted. The CGC
assessed the percent kernels which were danaged (i e danaged or

m ssing germand bran), and the sanple grade from1-5 (where 1 is
#1CEWN 2 is #2CEWN 3 is #3CEWN 4 is CE FEED and 5 is SAMPLE). Log
and arcsine transformati ons were used on insect counts and

per cent ages, respectively, before analysis of variance.

RESULTS: The results are summari zed in Table 1.

CONCLUSI ONS:  Mal at hion controlled RGB but did not control IMM Both
DI PEL and di atomaceous earth controlled RGB and | MM applied either as
a top dress or whole pile treatnment. The use of DIPEL did not |ower
grain quality. Diatomceous earth applied as a top dress |lowered the
quality of the grain because the percentage of kernels danaged was
low while the quality of grain was poor
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Table 1. Control of Indian neal nmoth (IMM and rusty grain beetle (RGB) wth
non-traditional insecticides.

Pr oduct G ain Per cent Sampl e
rate (g I nsects /kg* Matti ng Ker nel s G ade
Tr eat nent /1,000 kg) I MM RGB | MM 1-4** Damaged 1-5\2
| NSECTAGONE (pi | e) 250 3.8 ab*** 0.0 d 1.2 b 1.3 b 2.0 b
| NSECTAGONE (top dress) 500 0.2 b 2.1 bcd 1.3 b 1.1 b 5.0 a
| NSECTAGONE (top dress) 250 0.7 b 4.4 bc 1.5 b 1.5 b 5.0 a
DI PEL LDM (top dress) 125 2.6 ab 7.5 b 1.6 b 2.6 b 2.3 b
DI PEL LDM (pile) 125 0.3 b 10.0 b 1.2 b 0.5 b 2.0 b
MALATHI ON 25D (pil e) 80 15.8 a 0.2 cd 3.5 a 83.5 a 4.8 a
CHECK 5.4 ab 99.0 a 3.8 a 77.4 a 4.5 a
CV (9% 86. 2 60. 4 24.6 27.6 9.3
* Only larvae of MM were counted. Both |arvae and adults of RGB were
count ed.
*x See text for explanation of scale.
* Kk Means followed by the sane letter are not significantly different

(P<0.05, Duncan's Miultiple Range Test).
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BASI C STUDI ES / ETUDES DE BASE
Section Editor / Réviseur de section : S.A Hilton
#080 REPORT NUMBER / NUMERO DU RAPPORT
STUDY DATA BASE: 306-1261-9019
CROP: Appl e

PEST: Pharaoh ant (Mononosi um pharaoni s), aphids (Aphis spp.),
blow fly (Calliphoridae spp.), mllipede (D plopoda spp.)

NAVE AND LOCATI ON:

GAUL S O

Agricul ture Canada, Research Station, Kentville, Nova Scotia B4N 1J5
Tel: (902) 679-5333 Fax: (902) 679-2311

NEIL K A

Private Contractor, K A Neil Ltd., P.O Box 410, Canning, N. S. BOP
1HO

TI TLE: TOXICI TY OF | NSECOLO TO ANTS, APHI DS, BLOW FLI ES AND
M LLI PEDES

MATERI ALS: | NSECOLO (bai ted di at omaceous eart h)

METHODS: Adults obtained fromthe field were used within 24 hours of
collection. The toxicity test unit consisted of 10 insects in a 100
mm di aneter plastic petri dish. The Potter spray tower was
calibrated to deliver the recommended rate of 75 kg/ha in 10 nL to
the petri dish for the wet treatnent; distilled water was the
control. Ants and blow flies were added to the petri dish foll ow ng
| NSECOLO application. A leaf containing 10 aphids in the petri dish
was sprayed. MIllipedes in the petri dish were sprayed. A weighed
anmount of product was added to the petri dish for the dry treatnent.
A petri dish was the control. Moistened cotton was added to each
petri dish follow ng I NSECOLO application. Mortality was recorded
after 24 and 48 hours exposure at 22°C and 16 hour photoperiod. Each
test was repeated 4 tinmes. Data anal ysis was conducted using bi nom al
distribution and logit function.

RESULTS: Results are shown in Table 1. There was no 24 hour contro
nortality (CM and no 48 hour wet treatnent CM for aphids,
mllipedes, or ants. Abbotts correction was applied to the 48 hour
dry treatnment nortality for blowfly (CM40.0% and for ants (CM
10. 09 .

CONCLUSI ONS: There was high 48 hour blow fly nortality with either
wet or dry I NSECOLO application. Aphid nortality was higher after 48
hours using dry conpared with wet | NSECOLO.
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Table 1. Percent nortality of selected arthropods followi ng wet or dry
I NSECOLO appl i cati on.

I nsect Rat e % Mortality (SEM

(kg/ ha) 24 h wet 48 h wet 24 h dry 48 h dry
Phar aoh ant 75 10.0 (4.74) 27.5 (7.06) 17.5 (6.01) 16.7 (6.85)
Rosy appl e aphid 75 0.0 (0.04) 0.0 (0.06) 25.0 (6.85) 40.0 (7.75)
bean aphid 75 0.0 (0.04) 7.5 (4.16) 15.0 (5.65) 47.5 (7.90)
mllipede 75 0.0 (0.04) 0.0 (0.06) 7.5 (4.16) 15.0 (5.65)
bl ow fly 75 57.5 (7.82) 96.9 (2.47) 17.5 (6.01) 95.8 (2.47)
e

#081

STUDY DATA BASE: 280-1252-9304
CROP: Potato
PEST: Col orado potato beetle (CPB), Leptinotarsa decenlineata (Say)

NAVE AND AGENCY:

H LTON S A and MACARTHUR D C

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

Tel: (519) 645-4256 Fax: (519) 645-5476

TI TLE: COVPARI SON OF SUSCEPTI BI LI TY TO | NSECTI CI DES OF COLORADO
POTATO BEETLE COLLECTED FROM 2 FARMS UNDER DI FFERENT PEST
MANAGEMENT SYSTEMS

MATERI ALS: Techni cal cypernethrin, azinphosnethyl, endosulfan,
car bofuran, deltanmethrin

METHODS: | nsecticide susceptibility was nmeasured in CPB coll ected
froma m xed vegetable farmin southwestern Ontario using a certified
organi ¢ pest managenent program and froma farm near Alliston,
Ontario utilizing an integrated pest managenent system Results were
conpared with susceptibility of a |lab-reared susceptible CPB strain.
Direct contact bioassays were done using a Potter spray tower and a
range of serial concentrations (up to 1% sol ution) chosen to cause 0O
to 100% nortality. A solvent CONTROL (19:1 acetone:olive oil) was

i ncluded with each test. At each concentration, at |east two
replicates of ten third-instar |arvae or adults were sprayed with 5.0
m of insecticide solution. Fresh potato | eaves were provided for
food in clean containers and nortality was assessed after 18 hr at
27°C and 65% R H. To conpare susceptibility, LC50 values for field-
collected CPB were estimted by nmeans of |og-probit graphs, while
LC50 values for the |lab-reared strain were determ ned by probit

anal ysis of regression |ines.

RESULTS: CPB | arvae fromthe certified organic farm denonstrated
either no or very |low (cypernethrin, azinphosnethyl) or noderate
(endosul fan) insecticide resistance (Table 1). Resistance to the
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sane insecticides ranged from noderate to high to extrene in CPB
adults collected fromthe farm where insecticides were included in an
i nt egrat ed managenent system Resistance to deltanethrin remai ned
fairly lowin all CPB tested.

CONCLUSI ONS: Wth the exception of carbofuran, resistance |levels were
much ower in CPB fromthe organic vegetable farmthan in those from
the commercial farm Measurenent over several years of response of
CPB popul ati ons to defi ned managenent systens will permt devel opnent
of refined predictive nodels of resistance devel opnent.
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Table 1. Direct contact toxicity of insecticides to CPB from 2 farnms under
organic (ORG or conventional (CON) pest managenent systens relative to
3rd-instar larvae (L) or adults (A) of a lab-reared susceptible strain

(LAB-S).

I nsecti ci de

CPB Source Average % nortality (% sol ution) LC50* Rati o**
(Stage) 0.001 0.0033 0.01 0.033 0.1 0.33 1.0

cypermethrin
ORG (L) 45 45 90 100 . 0035 X2
LAB-S (L) . 0015
ORG (A 0 11 21 90 . 015 X7
CON (A 0 0 3 5 85 100 . 082 x36
LAB-S (A . 0023
azi nphosnet hyl
ORG (L) 6 17 72 100 . 06 x3
LAB-S (L) . 0195
CON (A 0 0 35 30 >1.0 x15
LAB-S (A . 068
endosul f an
ORG (L) 15 50 35 90 .1 x19
LAB-S (L) . 0054
CON (A 10 5 0 10 >1.0 x60
LAB-S (A . 016
car bof uran
ORG (A 15 >1.0 x100
CON (A 0 >1.0 x100
LAB-S (A . 0098
del tanethrin 0. 0001 .00033 .001 .0033 .01
ORG (L) 95 100 100 100 . 0001 x1
LAB-S (L) . 0001
CON (A 0 18 37 100 . 004 x5
LAB-S (A . 00075

* LC50s of field-collected CPB are estimated from primary bi oassay;

LC50s of LAB-S strain are fromprobit analysis of regression
i nes;
** rati o of resistance nmeasured for test strain/resistance neasured

for LAB-S strain.
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#082

STUDY DATA BASE: 306-1262-9020

CROP: Strawberry, cvs. Raritan and Honeoye

PEST: Two-spotted spider mte (TSSM, Tetranychus urticae Koch

NAVE AND AGENCY:

GAUL S O

Agricul ture Canada, Research Station, Kentville, Nova Scotia B4N 1J5
Tel: (902) 679-5333 Fax: (902) 679-2311

DELBRI DGE R W

Nova Scotia Department of Agriculture and Marketing, Kentville, B4N
1J5

BENT E

Agricultural Pest Mnitoring, P O Box 1086, Wl fville, Nova Scotia
BOP 1XO

TI TLE: EVALUATI ON OF TWO- SPOTTED SPI DER M TE RESI STANCE TO KELTHANE
MATERI ALS: KELTHANE 35 WP (di cofol) TANGLETRAP (tangl ef oot)

METHODS: Mtes were obtained froma comercial strawberry field with
mte control problenms. The experinmental unit was a 100 mm di aneter
pl astic petri dish. Solutions of KELTHANE 35 WP (0.1, 0.5, 1.0, 5.0
and 10.0 kg ai/ha) in hexane were added to petri dishes and the
hexane was allowed to evaporate in a fune hood. The rimof the petri
di sh was ringed with TANGLETRAP to prevent the escape of mtes. Ten
TSSM wer e added to each dish. The test was repeated 5 tines. Covers
wer e added and the dishes were placed in crispers to conserve

moi sture. The nunber of dead mites in the petri dish after 24 hours
was counted. The nunber of mtes trapped in TANGLETRAP was count ed
separately. Regression analysis of the nunmber of dead nmites was
conducted using binom al distribution and logit function, and the
LD50 was determ ned.

RESULTS: The LD50 for KELTHANE 35 WP was 0.32 kg ai/ha with 95%
confidence limts of 0.317 and 1.92; the slope (standard error) was
2.070 (0.243). There was no control nortality in the petri dish;
however, 15 of the 50 control mtes (0 of the 250 treated nmtes) were
trapped i n TANGLETRAP

CONCLUSI ONS: The full rate of KELTHANE 35 WP (1.0 kg ai/ha) was
effective in the control of TSSMin the |aboratory. Thus, evidence
of resistance of two-spotted spider mte to dicofol was not exhibited
in this study.

N



RAPPORT DE RECHERCHE SUR LA LUTTE DI RI GEE 1993 152
#083

STUDY DATA BASE: 280-1452-9305

CROP: Horticultural crops

PEST: Pat hogens of horticultural crops

NAVE AND AGENCY:

TUCM

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

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

TI TLE: EFFECTS OF FUNG CI DES ON ACTI VI TIES OF NI TRI FI CATI ON AND
SULFUR OXI DATION I N SO L

MATERI ALS: Techni cal (>99.7% purity) captafol and chl orothal onil

METHODS: Sanpl es of sandy | oam a typical agricultural soil of

sout hwestern Ontari o, were collected to a depth of 15 cmdepth in
early spring and sifted through 2-mm nesh. The soil contained 1.8%
organic matter, 0.62% Kj el dahl nitrogen, 46.8% noi st ure-hol ding
capacity, and had a pHin water of 7.6. Sufficient anounts of
fungicide were mxed with soil to give a final concentration of 10
g/ g active ingredient using a carrier sand. Soils treated with a
nitrification inhibitor, nitrapyrin at 30:g/g, or an autoclaving were
prepared to conpare the effects of these treatnments on activities of
nitrification and sul fur oxidation in soil. Untreated soils were used
for controls. Changes in oxidation of ammonium from soil organic
nitrogen and sulfur were determined by nitrification and sul fur
oxidation. Nitrite was anal ysed by a diazotization nethod with

sul phani lic acid, '"-naphthylam ne hydrochl oride and sodi um acetate
buffer and nitrate was determ ned by a phenol di sul phoni ¢ aci d net hod.
Sul phate was determ ned turbidinmetrically.

RESULTS: Inhibitory effects on nitrification were observed with
treatnments of autoclaving and nitrification inhibitor, nitrapyrin,

t hroughout the experinental period. Autoclaving also affected sul fur
oxidation. Mneralization and oxidation of soil native organic

sul fur was affected for eight weeks by autoclaving.

CONCLUSI ONS: Nitrification was depressed by treatnents of autoclaving
and nitrapyrin for two weeks; however, no inhibitory effect was
observed with treatnents of fungicides. Wth the exception of

aut ocl avi ng, oxidation of soil sulfur was not inhibited during the
experinment. Although the reduction in nitrification and sul fur

oxi dati on by autoclaving was significant, these effects were not

del eterious to soil mcrobial activities inportant to soil fertility.
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Table 1. Mcrobial activities as related to different treatments of sandy
| oam

Nitrification S- oxi dation
Tr eat ment 29(NO,+NOy) -N g g SO~ S/g
Period of incubation (wk)

1 2 4 8
Cont r ol 14.4 bc* 25.5 ab 57.6 abc 50.6 bc
Aut ocl avi ng 0.6 e 0.5d 0.1d 6.3 d
Ni trapyrin 6.8 d 6.5 ¢ 62. 2 abc 60. 7 abc
Capt af ol 19.1 ab 19.0 b 57. 4 abc 63. 8 abc
Chl or ot hal oni | 12. 3 bc 14. 3 bc 42. 4 c 65.1 abc

* Wthin each col umm, mean values followed by the sane letter are

not significantly different at 5% evel determ ned by Duncan's

mul ti ple range test.
N

#084

STUDY DATA BASE: 280-1452-9305

CROP: Horticultural crops

PEST: Pat hogens of horticultural crops

NAVE AND AGENCY:

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

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

TI TLE: EFFECTS OF FUNG CI DES ON M CROBI AL RESPI RATI ON AND
ACTI VI TI ES OF PHOSPHATASE | N SO L

MATERI ALS: Techni cal (>99. 7% purity) captafol and chl orothal oni |

METHODS: Random sanpl es of sandy soil were collected in early spring
froma farmin southwestern Ontari o known to have no history of
pesticide treatnent. Each sanple was taken to a depth of 15 cm and
sieved (<2 mm. Ten microgram active ingredient of fungicide per
gram of soil were dissolved in pentaneacetone (1:1) m xture and

i ncorporated with carrier sand. After the solvents had evaporated,

t he sand-fungui cide m xture was incorporated with the soil by
tunbling for 30 mn. Soil noisture was mai ntai ned at 60% noi st ur e-
hol ding capacity. |In soil respiration studies, triplicate sanpl es of
treated and untreated soil (8g) were placed in Warburg flasks. After
equi li bration at 30°C for one hour, oxygen consunption was measured at
intervals for 96 hrs using a Glson differential respironeter. To
test the effects of the treatnments on phosphatase activity, 1 g soi
in 20-m serum bottles was added to p-nitrophenyl disodi um

ort hophosphate and the hydrol ysis was determ ned after 2 hr

i ncubation at 28°C. Controls with or w thout added substrate were

i ncl uded. AlIl data were expressed on an oven-dry basis and were
averages of triplicate determ nations. Data were subjected to
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anal ysis of variance to determ ne the |evel of significance anong
nmeans.

RESULTS: The effect of various treatnments on respiration is shown as
changes in total :I O consuned per gram of soil. Fungicide
treatnments and nitrapyrin significantly increased oxygen consunption
fromthe deconmposition of organic matter indigenous to the soil

while an inhibitory effect was obvious wi th autoclaving. The
respiratory study also indicated that after 96 hr of incubation, the
sanple treated with the fungicides, captafol and chl orothal oni
consumed appreci ably nore oxygen than the control. This could be due
to the fact that soil mcroorganisnms can adapt to the fungicide and
eventual |y oxidize the fungicides. After autoclaving, there was sone
oxygen consunption in the sanple of sterilized soil. This behaviour
of the autoclaved soil with regard to gaseous exchange has been
noticed in other soils. The mneralization of soil organic
phosphorus is of major agricultural and econom c inportance. Soi
phosphat ase has been accorded a nmajor role in this mneralization
process. Wth the exception of autoclaving, hydrolysis of an

i ncor por ated substance, p-nitrophenyl disodi um orthophosphate, by the
phosphat ase was equal to that of control in the soil

CONCLUSI ONS:  Fungi ci des, captafol and chlorothalonil, had no
permanent del eterious effects on the processs of soil mnicrobial
respiration and activities of phosphatase. By contrast, the
possibility of mcrobial degradation of the fungicides, captafol and
chlorothalonil, in soil was indicated.
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Table 1. Effects of microbial respiration and activities of phosphatase as

related to various treatnments in sandy | oam after incubation.

Oxygen consunpti on Phosphat ase activity
Tr eat ment x100 :=g p-nitropheno
2l G/g soil/96 hrs rel eased/ g soil/2 hrs
Cont r ol 141. 45 11.58
Aut ocl avi ng 58. 65* 3. 68*
Ni trapyrin 172. 50* 13. 16
Capt af ol 203. 55* 14. 47
Chlorothalonil 210. 45* 7.37
* Significantly different fromcontrol at 5%/ evel
N

#085

STUDY DATA BASE: 280-1452-9305

CROP: Horticultural crops

PEST: Pat hogens of horticultural crops

NAVE AND AGENCY:

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

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

TI TLE: EFFECTS OF FUNG CI DES ON POPULATI ONS OF M CROCRGANI SMs | N
SANDY SO L

MATERI ALS: Techni cal (>99. 7% purity) captafol and chl orothal oni |

METHODS: Random sanpl es of sandy soil were collected in early spring
froma farmin southwesten Ontari o known to have no history of
pesticide treatnent. Each sanple was taken to a depth of 15 cm and
sieved (<2 mm. Ten micrograns active ingredient of fungicide per
gram of soil were disolved in pentaneacetone (1:1) m xture and

i ncorporated with carrier sand. After the solvents had evaporated,
the sand-fungicide m xture was incorporated with the soil by tunbling
for 30 mn. Soil noisture was mai ntai ned at 60% noi sture-hol di ng
capacity. Sanples were incubated in the dark at 28°C for periods of
one and two weeks after treatnment. Soils treated with a
nitrification inhibitor, nitrapyrin at 30 :g/g, or by autoclaving
were prepared to conpare the effects of these treatnents on soi

m crobial activities with those of fungicides. Autoclaved sanples
were heated at 121°C for 7 h every day for five days and oven dried
once at 105°C for 6 h. Untreated soils were used for controls.
Changes in the soil mcroflora nunbers were determ ned by soi
dilution plate technique, using sodium al bum nate agar for bacteria
and actinomycetes and rose-bengal streptonycin agar for fungi.

Pl ates were incubated at 28°C. Analysis of variance was used in
statistical analysis of results and Duncan's nultiple range test was
used to determine the I evel of significance anong neans. All data
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are expressed on an oven-dry basis and are averages of triplicate
det erm nati ons.

RESULTS: Plate counts indicated that bacterial counts were reduced
with treatnents of captafol and chlorothal onil one week after
treatnment, while a stinulatory effect was evident with nitrapyrin
after two weeks. Fungal popul ations were inhibited for one week by
captafol and chlorothalonil. Autoclaving resulted in inhibition of
the microbial popul ations throughhout the experinent.

CONCLUSI ONS: M crobi al popul ati ons were equal to or greater than that
of control after two weeks. These results suggest that there were no
inhibitory effects of the fungicides on nunbers or bionmass of

n cr oor gani sSms.

Table 1. Mcrobial nunbers as related to different treatnments of sandy
| oam

Bacteria (x10°/g Fungi (x103%)/g

Tr eat ment Period of incubation (wk)
1 2

Contr ol 199 a* 87 cde 56 a 19 abc
Aut ocl avi ng 1f 1f 1f 1d
Ni trapyrin 191 ab 143 ab 48 ab 24 ab
Capt af ol 88 e 62 de 26 cde 17 abc
Chl or ot hal oni | 141 cd 113 bc 27 cde 23 ab

* Val ues within each colum inidicated by the sane letter are not
significantly different at the 5% evel.

N

#086

STUDY DATA BASE: 280-1452-9305

CROP: Horticultural crops

PEST: Pat hogens of horticultural crops

NAVE AND AGENCY:

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

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

TI TLE: EFFECTS OF FUNG CI DE TREATMENTS ON ACTI VI TI ES OF
DEHYDROGENASE AND UREASE

MATERI ALS: Techni cal (>99. 7% purity) captafol and chl orothal oni l

METHODS: Sanpl es of a sandy | oam of southwestern Ontario were
collected to a depth of 15 cmin early spring and sifted through 2-nmm
mesh and anal yzed. The two fungicides are broad-spectrum foliage
protectants. Sufficient anounts of fungicide were mxed with soil to
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give a final concentration of 10 ug/g active ingredient using a
carrier sand. Soils treated with nitrification inhibitor,
nitrapyrin, at 30 :g/g, or an autoclaving were prepared to conpare
the effects of these treatnents on soil enzymatic activities with
those of fungicides. Untreated controls were included with all tests.
Sanpl es were incubated in the dark at 28°C for appropriate periods
after treatnments. Soil noisture was maintained at 60% noi st ure-
hol di ng capacity. Soil dehydrogenase activity was neasured by

i ncubating the soil at 28°Cwth 2,3,5-triphenyltetrazoliumchloride
(TTC) for the formation of formazan (2,3,5-triphenyltetrazolium
formazan) (TTF). Activity of soil urease was determ ned using a
steamdistillation nethod after two and 14 days. All data were
expressed on oven-dry basis and were averages of triplicate
determ nati ons. Data were subjected to analysis of variance and
Duncan's multiple range test was used to determ ne the | evel of

si gni fi cance anbng neans.

RESULTS: Dehydrogenase activity in soils provides correlative

i nformati on on the biological activity in soil. This enzyme system
has a role in the initial stages of oxidation of soil organic matter.
Formazan production was inhibited significantly by captafol for four
days and by autoclaving throughout the experinent. Nitrapyrin
stimul at ed dehydrogenase activity for four days. Urease is the enzyne
that catal yzes the hydrolysis of urea to carbon di oxi de and amoni a.
Due to the increased use of urea in agriculture as a fertilizer, this
enzynme i s uni que anong soil enzymes and has been studi ed extensively.
In the treatnent of sandy soil with autoclaving, urease activity was
reduced for 14 days. No inhibitory effect was shown with the
fungi ci dal treatnents.

CONCLUSI ONS: None of the fungicides inhibited activities of soi
dehydr ogenase after seven days nor urease which are inportant to soi
fertility.

Table 1. Effect of different treatnments on soil dehydrogenase and urease
activities in sandy | oam

Dehydr ogenase Ur ease
Tr eat ment g Formazan/g soil ng( NH,;*-N) / g
I ncubation Tinme (Days)
4 7 21 14
Contr ol 13.2 bcd* 24.7 bcd 55. 6 abc 1426 bcd 3557 ab
Aut ocl avi ng 1.3 f 10.1 g 23.4 d 619 e 533 ¢
Ni trapyrin 15.2 a 25. 4 abc 50.3 b 1527 abcd 3672 a
Capt af ol 10.7 e 22. 3 def 42.3 ¢ 1411 cd 3586 a
Chlorothalonil 12.1 cde 24.1 cde 42.6 c 1757 ab 3456 ab

* Wthin each col umm, mean values followed by the sane letter are
not significantly different at 5% evel .
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#087

STUDY DATA BASE: 280-1452-9305

CROP: Horticultural crops

PEST: Pat hogens of horticultural crops

NAVE AND AGENCY:

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

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

TI TLE: FUNG Cl DAL EFFECTS ON ACTI VI TI ES OF | NVERTASE AND AMYLASE I N
SANDY SO L

MATERI ALS: Techni cal captafol (>99.7% purity) and chl orot hal oni |

METHODS: Random sanpl es of sandy soil were collected in early spring
froma farmin southwestern Ontari o known to have no history of
pesticide treatnent. Each sanple was taken to a depth of 15 cm and
sieved (<2 mm. Ten micrograns active ingredient of fungicide per
gram of soil were disolved in pentaneacetone (1:1) m xture and
incorporated with carrier sand. After the solvent had evaporat ed,
the sand-fungicide m xture was incorporated with the soil by tunbling
for 30 mn. Soil noisture was mai ntai ned at 60% noi st ure-hol di ng
capacity. Sanples were incubated in the dark at 28°C for periods of
one and two days for invertase and one and three days for anyl ase.
Soils treated for a nitrification inhibitor, nitrapyrin, at 30 :g/g,
or an autoclaving were prepared to conpare the effects of these
treatnments on soil mcrobial activities with those of fungicides.
Some sanpl es were heated by autoclaving at 121°C for 7h every day for
five days and oven-dried once at 105°C for 6h. Triplicate sanples of
2 g soil were allowed to stand with 0.6 nml toluene for 15 mn before
i ncubating with 4 m acetone-phosphate buffer (0.5 Macetic acid -
0.5 M Na,HPQ,) at pH 5.5 and 5 m solution of 5% sucrose or 2% starch
After shaking, the sanples were placed in the incubator at 28°C
Controls with or without added substrate were included. Enzyne
activities were determ ned for the reduci ng sugar using the Prussian
bl ue nmethod of Folin and Mal nros. Val ues for the hydrol ysis of
sucrose or starch by soil enzymes were corrected for the reducing
sugars produced on incubation of soil with toluene and buffer w thout
added substrate. Reducing sugars produced were estinmated as gl ucose.

RESULTS: All treatnments inhibited invertase activities at one day.
Wth the exception of autoclaving, invertase activity recovered to
equal to that of control and nitrapyrin treatnent was significantly
greater than that of control, after two days. Anylase activity was
suppressed equally with the chemical treatnments after one day.
However, the inhibitory effect disappeared after three days. It is
interesting to note that autoclaving stinmulated anyl ase activities
t hr oughout the experinental period.

CONCLUSI ONS: None of the fungicide treatnments inhibited activities of
soil invertase after 2 wk and anylase after 3 wk which is inportant
to soil fertility.
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Table 1. Activities of invertase and anylase as related to different
treatnments of sandy | oam

I nvertase Anyl ase
Tr eat ment ng reduci ng sugar/ g soi
I ncubation period (Days)
1 2 1
Contr ol 127 a* 167 bcde 36 b 32 bc
Aut ocl avi ng 45 g 55 f 43 a 47 a
Ni trapyrin 117 b 201 a 23 de 38 b
Capt af ol 113 bc 188 ab 28 cde 29 ¢
Chl or ot hal oni | 95 def 156 de 22 ef 27 ¢

* Val ues within each columm indicated by the sane letter are not
significantly different at 5% evel determ ned by Duncan's

mul ti ple range test.
N

#088
STUDY DATA BASE: CA60-93-P802
CROP: \Wheat, spring, cv. Leader

NAVE AND AGENCY:

LI NDGREN D K

Zeneca Agro, 6-2135 32 Ave. N. E., Calgary, Alberta, T2E 6Z3
Tel: (403) 250-2872 Fax: (403) 291-5549

TI TLE: CROP TOLERANCE OF LEADER WHEAT TO HEXACONAZOLE AS A SEED
TREATMENT

MATERI ALS: | CI A 0523 (Hexaconazole, 5 g/L, TF3770A)

METHODS: Seed was treated in 200 g lots using a mni-rotostat seed
treater. The trial was seeded at a rate of 90 seeds/mrow on 11 My
1993 at Lethbridge, Alberta. Each treatnment was replicated three
tinmes in a conplete random zed bl ock design. Each plot consisted of
four rows, 6 min length. Al plots were assessed for seedling
energence on 21 May and 3 June 1993. The 15 ppmrate will be the
reconmended treat nent.

RESULTS: As presented in the table.
CONCLUSI ONS: There were no statistical differences in energence of

wheat as the rates of HEXACONAZOLE were increased up to 20 g ai/kg
seed.
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RATE EMERGENCE

TREATMENT ppm 21/ 05/ 93 03/ 06/ 93
CHECK Ni | 100a 100a
HEXACONAZCLE 10 100a 95a
HEXACONAZCLE 12.5 143a 131a
HEXACONAZCOLE 15 114a 107a
HEXACONAZCLE 20 100a 110a

St andard devi ati on 30.4 19.9

cv 27. 3 18. 4

* Means foll owed by the sane letter do not significantly differ
(P=0.05) according to Duncan's Miltiple Range Test.
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DI SEASES OF FRU T CROPS / MALADI ES DES FRU TS
Section Editor / Réviseur de section : R W Del bridge
#089 REPORT NUMBER / NUMERO DU RAPPORT
CROP: Apple, cv. Spy
PEST: Apple scab, Venturia inaequalis (Cooke) Wnt.

NAVE AND AGENCY:

BARTON WR, CLAYSON J E and VAUGHN F C

Vaughn Agricul tural Research Services Ltd., RR2, Branchton, Ontari o NOB
1L0

Tel: (519) 740-8730 Fax: (519) 740-8857

TI TLE: CONTROL OF APPLE SCAB USI NG COVBI NATI ONS OF NOVA/ DI THANE AND
NOVA/ PCLYRAM

MATERI ALS: DI THANE DG 80% (mancozeb); POLYRAM 80 DF (nmetiram;
NOVA 40 W (rmycl obutanil)

METHODS: An abandoned apple orchard in St. George, Ontario was used as
the trial site. Treatnents were assigned to single tree plots,
replicated three times and arranged according to a random zed conpl ete
bl ock desi gn. Applications were nade to treatnents 2, 3, 4, 5 and 6
starting at green tip and continuing every seven to ten days until petal
fall. POLYRAM DF cover sprays were applied to all treatnents starting
one week after petal fall and repeated every 10 to 14 days until tw to
three weeks before harvest. Applications to all treatnments were dilute
with a hand gun sprayer at 3000 L/ha (runoff). Sprayer pressure was
2760 kPa. Maintenance treatnents of fenvalerate (0.100 kg ai/ha) were
applied for control of insect pests. Leaf efficacy ratings were
conducted on August 11 and fruit efficacy ratings on Septenber 2 (pre-
harvest). Percent disease was cal culated by randomy choosing 200
| eaves or fruit fromeach tree and counting those that were infected.
Counts were converted to percent disease on the |eaves and percent
di sease on the fruit.

RESULTS: As presented in the table.

CONCLUSI ONS: Al'l treatnments significantly reduced the nunber of fruit
and |l eaves infected with apple scab when conpared to the untreated
check. There was no significant difference between chem cal treatnents.
There was no visual phytotoxicity or reduction in fruit quality caused
by any of the treatnments tested.
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Tr eat nment For mul ati on Rat e % Di sease % Di sease
(kg ai/ha) (1 eaves) (fruit)
1. Untreated control 36.17 a* 89.83 a
2. NOVA 40 W+ 40% WP 0.11 + 8.67 Db 2.50 b
DI THANE DG 80% DG 2.4
3. NOVA 40 W+ 40% WP 0. 136 + 1.83 b 0.00 b
DI THANE DG 80% DG 2.4
4. NOVA 40 W + 40% WP 0.11 + 7.67 b 0.50 b
PCLYRAM 80 DF 80% DF 2.4
5. NOVA 40 W+ 40% WP 0. 136 + 2.50 b 0.33 b
PCLYRAM 80 DF 80% DF 2.4
6. POLYRAM 80 DF 80% DF 4.8 3.00 b 1.83 b

* Means followed by the same letter are not significantly
different (P=0.05, Duncan's MRT).

#090

CROP: Apple, cv. Spy

PEST: Apple scab, Venturia inaequalis (Cooke) Wnt.

NAVE AND AGENCY:

BARTON WR, CLAYSON J E and VAUGHN F C

Vaughn Agricul tural Research Services Ltd., RR 2, Branchton, Ontari o NOB
1L0

Tel: (519) 740-8739 Fax: (519) 740-8857

TI TLE: CONTROL OF APPLE SCAB USI NG FLUAZI NAM 500F AND BRAVO 500, 1993

MATERI ALS: Fl uazi nam 500 F; BRAVO 500 SC (chl orot hal oni|l 500);
NOVA 40 W (mycl obutanil); POLYRAM 80 DF (netiram

METHODS: An abandoned apple orchard in St. George, Ontario was used as

the trial site. Treatnents were assigned to single tree plots,
replicated three times and arranged according to a random zed conpl ete
bl ock desi gn. Applications were nmade to treatnents 1, 2, 3 and 5

begi nning at green tip and repeated every seven days to pink bloom
After pink bloomthe interval was extended to ten days until term nal
growt h ceased. Cover sprays were applied at 14 day intervals until 30
days pre-harvest. Applications were nmade to treatnent four beginning
at green tip and repeated at 14 day intervals until petal fall. POLYRAM
80 DF cover sprays were applied, following petal fall, at ten day
intervals until the cessation of termnal growth, followed by 14 day
intervals until 30 days pre-harvest. Applications were made to
treatments 6 and 7 follow ng scab forecasting procedures as outlined in
the OVAF 1992-1993 "Fruit Producti on Recomrendati ons". Applications to
all treatments were dilute with a hand gun sprayer at 3000 L/ha
(runoff). Spray pressure was 2760 kPa. Mai nt enance treatnents of
fenval erate (0.100 kg ai/ha) were applied for control of insect pests.
Ratings were conducted on the apple | eaves on August 11 and fruit on
Septenber 2 (pre-harvest). The percent apple scab on | eaves and fruit
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was cal cul ated by choosi ng 200 | eaves or fruit at randomfrom each tree
and counting the nunber that were infected.

RESULTS: As presented in the table.

CONCLUSI ONS: Al'l treatnments significantly reduced the nunber of fruit
and | eaves infected with appl e scab when conpared to the untreated check
with the exception of the leaf rating for treatment 4. There was no
vi sual damage to the fruit or foliage during the experiment. There did
not appear to be any visual effect on fruit maturati on caused by any of
the treatnents tested.

Tr eat nment For mul ati on Rat e % Di sease % Di sease
(Leaf) (Fruit)
1 fl uazi nam 500 g/L SC 3.0 L/ ha 3.17 c* 2.17 b
2 fl uazi nam 500 g/L SC 1.5 L/ha 1.83 ¢ 6.00 b
3 fl uazi nam + 500 g/L SC 1.5 L/ha + 5.00 bc 5.83 Db
BRAVO 500 500 g/L SC 3.0 L/ ha
4. BRAVO 500 500 g/L SC 4.0 L/ ha 23.83 ab 3.17 b
5. POLYRAM 80% DF 6.0 kg/ ha 3.00 ¢ 1.83 b
6 fl uazi nam + 500 g/L SC 3.0 L/ ha + 1.33 ¢ 0.67 b
NOVA 40W 40% WP 0.136 kg ai/ha
7 BRAVO 500 + 500 g/L SC 6.0 L/ ha + 5.67 bc 1.83 b
NOVA 40 W 40% WP 0.136 kg ai/ha
8 Untreated contr ol 36.17 a 89.67 a

*  Means followed by the sane letter are not significantly different
(P=0.05, Duncan's MRT)
#091
STUDY DATA BASE: 348-1261-4802
CROP: Apple, cv. Jerseynac
PEST: Apple scab, Venturia inaequalis (Cke.) Wnt.
NAME AND AGENCY:
COOK J M AND WARNER J
Agriculture Canada, Smithfield Experinmental Farm P.O Box 340
Trenton, Ontario K8V 5R5
Tel: (613) 392-3527 Fax: (613) 392-0359
TI TLE: EVALUATI ON OF FUNG CI DES FOR THE CONTROL OF APPLE SCAB

MATERI ALS: BRAVO 500 (chl orothalonil 500 g ai/L);
FLUAZI NAM 500 F (500 g ai/L); MANZATE 200 DF (nmancozeb)

METHODS: Appl e scab control was evaluated in an el even-year-old orchard
on M 26 rootstock. The treatnents were assigned to two-tree plots and
replicated four tinmes using a random zed conplete block design. The
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fungi cides were sprayed to runoff (5-12 L/plot) using a hydraulic
handgun attached to a truck-nmounted Rittenhouse sprayer operating at
2415 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. Treatnents 2, 3, 4 and 5 were
sprayed at approximately ten day intervals on May 3, 10, 17, 27, June
7, 17 and 28. Treatnent 6 was sprayed at 14 day intervals on May 3, 17,
June 1, 15 and 29. MIIl's primary scab infection periods occurred on
April 19-21, 29-30, May 14-15, 23-24, 31, June 5-6, 8-10, 11-12, 15, 19-
21, 26, 27-28. The incidence of scab was assessed on July 9 by
exam ning all the |eaves and fruit on 20 fruiting clusters and all the
| eaves on ten randonm y sel ected shoots per plot. On August 19, scab was
assessed on all the |eaves of 20 randomy selected shoots and on 100
fruit per plot.

RESULTS: The results are sunmarized in the table. Phytotoxicity on the
| eaves and fruit in the FLUAZINAM + BRAVO and FLUAZINAM (100 m
prod./ 100 L) plots was observed. In early July small black spots were
seen on the fruit and ol der shoot |eaves on the trees in these plots.

CONCLUSI ONS: Al'l fungicide treatnments provided significant season | ong
scab control on both the |l eaves and fruit as conpared to the unsprayed
check. The BRAVO treatnment provided scab control equivalent to the
ot her sprayed treatnments with two fewer sprays.

PERCENT W TH SCAB

Rat e of JULY 9 AUGUST 19
product/ cluster shoot shoot
Tr eat nment 100 L | eaves | eaves fruit | eaves fruit
1. Check - 23.4 a* 39.4 a 82.9 a 78.7 a 87.3 a
2. MANZATE 200 DF 200.0 g 1.3 b 4.7 b 2.5D 570D 0.3 Db
3. FLUAZI NAM 500 F 100.0 ni 1.2 b 6.5 Db 0.0 Db 10.4 b 0.0 Db
4. FLUAZI NAM 500 F 75.0 nl 1.2 b 4.7 b 6.5 Db 8.90D 0.5 Db
5. FLUAZI NAM 500 F 75.0 nl 0.8 Db 3.9 Db 2.4 Db 4.1 Db 0.3 Db
+ BRAVO 500 100.0 m
6. BRAVO 500 400.0 1.8 b 7.4 b 0.0 Db 810D 0.3 Db

*  Means followed by the sane letter in each columm are not
significantly different using Duncan's nultiple range test
(P=0.05). The data were analyzed follow ng arcsin transfornation.
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#092

STUDY DATA BASE: 348-1261-4802

CROP: Apple, cv. Mlntosh

PEST: Apple scab, Venturia inaequalis (Cke.) Wnt.

NAVE AND AGENCY:

COOK J M AND WARNER J

Agriculture Canada, Smithfield Experinmental Farm P.O Box 340
Trenton, Ontario K8V 5R5

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

TI TLE: EVALUATION OF FUNG Cl DE M XES FOR THE CONTROL OF APPLE SCAB

MATERI ALS: CAPTAN 75 WG (captan); DI THANE 75 DG (mancozeb);
MANZATE 200 DF (mancozeb); NOVA 40 W (mycl obutanil);
NUSTAR 20 DF (flusil azole);

RHO611 (60% nancozeb and 3% nycl obutani| by wei ght)

METHODS: Appl e scab control was evaluated in a seven-year-old orchard
of MlIntosh apples on M 26 rootstock. Treatnments were assigned to
three-tree plots and replicated four tines using a random zed conpl ete
bl ock design. The fungicides were sprayed to runoff (5-12 L/plot) using
a hydraulic handgun attached to a truck-nmounted Rittenhouse sprayer
operating at 2415 kPa. Unsprayed guard trees were |left 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. Treatnent 2 was
sprayed at seven to ten day intervals on April 28, My 4, 12, 20, 27,
June 4, 11, 18 and 28. Treatnent 3 was sprayed on May 6, 17, 27 and
June 7. It was preceded by one application and followed by three
applications of captan (133 g prod./100 L) on April 28, June 11, 18 and
28. Treatnment 4 consisted of one spray of DI THANE (200 g prod./100 L)
on April 28 followed by two sprays of NOVA (11.3 g prod./100 L) on My
6 and 17; two sprays of NOVA (11.3 g prod./100 L) + DI THANE (100 g
prod./ 100 L) on May 27 and June 7; and three sprays of DI THANE (200 g
prod./ 100 L) on June 11, 18 and 28. Treatnments 5 and 6 were preceded
by a spray of DI THANE (200 g prod./100 L) on April 28 and then sprayed
on May 6, 17, 27, June 7, 17 and 28. Treatnents 7 and 8 were sprayed
at approximately ten day intervals on May 6, 17, 27 and June 7. Both
treatnments were preceded by one spray of mancozeb (200 g prod./100 L)
on April 28 and followed by three sprays of mancozeb on June 11, 18 and
28. MIIl's primary scab infection periods occurred on April 19-21, 29-
30, May 14-15, 23-24, 31, June 5-6, 8-10, 11-12, 15, 19-21, 26, 27-28.
The inci dence of scab was assessed on July 5 by exam ning all the | eaves
and fruit on 20 fruiting clusters and all the |leaves on 10 randomy
sel ected shoots per plot. On August 26, scab was assessed on all the
| eaves of 20 randomy sel ected shoots and on 100 fruit per plot.

RESULTS: The results are summarized in the table.
CONCLUSI ONS: Al'l fungicide treatnents provided significant scab contro

on both the | eaves and fruit, throughout the season, as conpared to the
unsprayed check. As of August 26, the prem x of NOVA + DI THANE ( RHO611)
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and the CAPTAN + NOVA treatnent provided better scab protection to the
shoot |eaves then did the NUSTAR + DI THANE treatnent. There was no
difference in scab control between the two treatnents using NUSTAR
Li kewi se, there was no difference in scab control between the treatnents
usi ng NOVA (Treatments 3-6).

PERCENT W TH SCAB

JULY 5 AUGUST 26
Rat e of
product/ cluster shoot shoot
Tr eat ment 100 L | eaves | eaves fruit | eaves fruit
1. Check - 2.1 a* 4.6 a 14.3 a 4.5 a 11.3 a
2. CAPTAN 75 WG 133.3 g 0.3 Db 0.9Db 0.0 b 0.5 bc 0.0 Db
3. CAPTAN 75 WG 66.7 ¢ 0.3 Db 0.2 Db 0.0 b 0.0c 0.3 Db
+ NOVA 40 W 11.3 g
4. NOVA 40 W 11.3 g 0.0 Db 0.0 Db 0.0 b 0.1 bc 0.0 Db
5. RHO611 133.3 g 0.3 Db 0.2 Db 0.0 b 0.0c 0.0 Db
6. NOVA 40 W 11.3 g 0.0 Db 0.4 Db 0.0 b 0.1 bc 0.0 Db
+ DI THANE 75 DG 100.0 g
7. NUSTAR 20 DF 3.3 g 0.0 b 0.9 b 0.0Ob 0.6Db 0.0 Db
+ DI THANE 75 DG 100.0 g
8. NUSTAR 20 DF 3.3 g 0.0 b 0.6 b 0.0 b 0.2 bc 0.0 Db
+ MANZATE 200 DF 100.0 g

*  Means followed by the sane letter in each columm are not
significantly different using Duncan's nultiple range test
(P=0.05). The data were anal yzed fol |l owi ng arcsin
transformation.

#093

STUDY DATA BASE: 402 1461 8605

CROP: Apple, cv. Mlntosh

PEST: Apple scab, Venturia inaequalis (Cke.) Wnt.

NAVE AND AGENCY:

SHOLBERG P L, NIEME P, HAAG P

Agricul ture Canada, Research Station, Sumrerland, British Col unbia VOH
170 Tel: (604) 494-7711 Fax: (604) 494-0755

TI TLE: BAS 490 02F FOR CONTROL OF PRI MARY APPLE SCAB, 1993

MATERI ALS: BAS 490 O02F (strobilurine anal ogue); NOVA 40 WP
(nycl obutanil); POLYRAM 80 DF (nmetiram

METHODS: The experinent was conducted at Creston, B.C. in a seven-year-
old McIntosh orchard | eased by Agriculture Canada. The experinental
design was a random zed conplete block with five replicates. Each
single tree replicate was separated by a barrier tree. The ei ght
treatnments were applied until run-off with a handgun operated at 689 kPa
with the exception of the control. Four treatnments were applied on a
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seven to ten day protectant schedul e and were applied on May 14 (pink),
May 24 (petal fall), June 1 (first cover), June 10 (second cover), June
18 (third cover), June 25 (fourth cover) and July 3 (fifth cover).
Three treatnents were applied on an eradi cant schedule 72 to 89 hours

after an infection period. I nfection periods were nonitored between
April 30 and June 24 with a | eaf-wetness recorder (Belfort Instrunents
Co., Baltimore, MD). Mbderate infection periods were recorded on My

22, 26, 29 and 31 and June 9, 14 and 15. Heavy infection periods were
recorded on May 12 and June 21. The eradicant treatnments were applied
on May 14, My 25, June 1, June 12 and June 24. Fol i age scab was
eval uated on July 5 on 10 random y sel ected shoots fromeach single tree
replicate. Fifteen | eaves on each shoot were individually exam ned for
| esi ons and nunber of |esions per |eaf were counted. The nunber of
| esi ons per |eaf were estimated when nore than 10 occurred on a single
leaf. Apple foliage was al so exam ned for signs of phytotoxicity such
as leaf curling or burning. Apples (20 per single tree replicate) were
harvested on Septenber 2 and brought back to the |aboratory for
exam nation. Nunmber of |esions and |ength and di aneter of each fruit
were recorded and each replicate of 20 appl es was wei ght ed.

RESULTS: BAS 490 at a rate of 6.7 g/ 100 L was as effective as the NOVA
+ POLYRAM tank-m x in controlling foliage scab (Table 1). BAS 490 at
6.7 g/100 L or greater applied as protectants were as effective as NOVA
+ POLYRAM tank-m x in controlling fruit scab. BAS 490 at 10.0 g/ 100 L
applied as an eradicant was significantly nore effective than NOVA
applied as an eradicant in preventing fruit scab. BAS 490 did not
significantly effect fruit shape. Wen applied seven tinmes at 10 g/ 100
L it produced the lightest average fruit wei ght although this val ue was
not significantly different fromthe average weight of fruit which had
been treated with NOVA five tines. Signs of foliage or fruit
phytotoxicity were not observed at any time during this experinent.

CONCLUSI ONS: BAS 490 at 10 g/100 L is slightly better than NOVA in
preventing fruit scab, but slightly | ess effective in preventing foliage
scab when used as an eradicant. Wen used as a protectant, BAS 490 at
6.7 g/100 L or higher is as effective as the NOVA + POLYRAM st andar d
treatnment in preventing fruit scab.
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Table 1. Conparison of BAS 490 with registered fungicides applied on an
eradi cant (E) or protectant (P) schedul e.

Tr eat - Rate Sch* Infected Lesions/ |Infected Lesions/ Fruit
ment (product Leaves Leaf Fruit Fruit Shape W .
100L) (% (% (L/'D**  (9)
Contr ol - --- 588 A*** 3.1 A 100.0 A 66.8 A 0. 83A 78D
BAS 490 5.0 P(7) 13.3 B 0.3 BC 10.0 B 0.2 B 0. 85A 122BC
BAS 490 6.79 P(7) 7.2 CD 0.1 BC 4.0 CD 0.1 B 0. 86A 119BC
BAS 490 10.0g P(7) 9.2 BC 0.2 BC 2.0 D 0.0 B 0. 85A 114C
NOVA + 11. 3¢9
POLYRAM 100. 0g P(7) 3.6 D 0.1 C 2.0 D 0.0 B 0. 84A 140A
BAS 490 6.79 E(5) 12.7 B 0.4 B 4.0 CD 0.2 B 0. 85A 121BC
BAS 490 10.0g E(5) 8.7 BC 0.2 BC 2.0 D 0.0 B 0. 87A 129AB
NOVA 11. 3g E(5) 2.8 D 0.1 C 7.0 BC 0.1 B 0. 84A 122BC

* Sch = schedul e where E is eradicant and P is protectant and () is
t he nunber of fungicide applications.
**  (L/D) is the ratio of apple length to dianeter which determ nes
fruit shape.
***  Means within the sane columm 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.

#094

STUDY DATA BASE: 402 1461 8605

CROP: Apple, cv. Mlntosh

PEST: Apple scab, Venturia inaequalis (Cke.) Wnt.

NAVE AND AGENCY:

SHOLBERG P L, NIEME P, HAAG P

Agricul ture Canada, Research Station, Sunmerland, British Colunbia VOH
170 Tel: (604) 494-7711 Fax: (604) 494-0755

TI TLE: PCOLYRAM COMVBI NATI ONS FOR PRI MARY APPLE SCAB CONTROL, 1993

MATERI ALS: DI THANE M 45 80 WP (nmancozeb); NOVA 40 WP (mycl obutanil);
POLYRAM 80 DF (netiram

METHODS: The experinment was conducted at Creston, B.C. in a seven-year-
old McIntosh orchard |eased by Agriculture Canada. The experi nment al
desi gn was a random zed conpl ete block with five replicates. Each single
tree replicate was separated by a barrier tree. The six treatnents were
applied until run-off with a handgun operated at 689 kPa with the
exception of the control. The treatnents were applied on a seven to ten
day protectant schedul e and were applied on May 14 (pink), May 24 (petal
fall), June 2 (first cover), June 10 (second cover), June 18 (third
cover), June 25 (fourth cover) and July 3 (fifth cover). I nfection
peri ods were nonitored between April 30 and June 24 with a | eaf -wetness
recorder (Belfort Instrunents Co., Baltinore, ND). Mbderate i nfection
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peri ods were recorded on May 22, 26, 29 and 31 and June 9, 14 and 15.
Heavy infection periods were recorded on May 12 and June 21. Fol i age
scab was evaluated on July 5 on ten randomy sel ected shoots from each
single tree replicate. Fifteen | eaves on each shoot were individually
exanm ned for |esions and number of |esions per |eaf were counted. The
number of | esions per |eaf were estimated when nore than ten occurred on
a single leaf. Apples (20 per single tree replicate) were harvested on
Sept enber 2 and brought back to the | aboratory for exam nation. Nunber
of apple scab lesions on each fruit was recorded and each replicate of
20 appl es were wei ght ed.

RESULTS: There was no significant difference between NOVA + DI THANE and
NOVA + PCLYRAM tank m xes for the control of scab |esions on | eaves and
fruit (Table 1). POLYRAM al one was not as effective as the tank m xes
in preventing foliage scab but provided as effective di sease control on
the fruit as the tank m xes.

CONCLUSI ONS:  NOVA + DI THANE and NOVA + POLYRAM tank m xes are equally
effective in controlling appl e scab and provide as effective control with
the lower rate of NOVA as the higher rate. The standard POLYRAM
treatnment is slightly less effective than the tank m xes in controlling
foliage scab

Tabl e 1. Conparison of different fungicide tank m xes applied as
protectants on control of fruit and foliage apple scab.

Tr eat nment Rat e I nfected Lesions/ I nf ect ed Lesi ons/ Av.
(product/ Leaves Leaf Fruit Fruit Fruit
100L) (99 (99 W .

NOVA 40 WP 9. 19

+ DI THANE 100. Og 6.5 CD* 0.1 B 4.0 B 0.2 B 125g A

NOVA 40 WP 11. 39

+ DI THANE 100. Og 6.4 CD 0.1 B 9.0 B 0.3 B 140g A

NOVA 40 WP 9. 1g

+ POLYRAM 100. Og 7.5 C 0.1 B 7.0 B 0.1 B 1379 A

NOVA 40 WP 11. 39

+ POLYRAM 100. Og 2.4 D 0.0 B 4.0 B 0.0 B 136g A

POLYRAM DF 200. Og 14.4 B 0.4 B 7.0 B 0.1 B 136g A

Control ----- 62.0 A 3.2 A 100.0 A 67.2 A 80g B

*  Means within the sane columm followed by the sanme letter are not
significantly different at P=0.05 as determ ned by the \Waller-
Duncan K-ratio t-test.
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#095
STUDY DATA BASE: 1461-1630- 8605
CROP: Apple, cv. Mlntosh
PEST: Apple scab, Venturia inaequalis (Cke.) Wnt.

NAVE AND AGENCY:

SHOLBERG P L and HAAG P

Agricul ture Canada Research Station, Summerl and, British Col unmbia VOH 120
Tel: (604) 494-7711 Fax: (604) 494-0755

TI TLE: PRI MARY APPLE SCAB DI SEASE CONTROL W TH NUSTAR, 1993
MATERI ALS: MANZATE 200 DF (mancozeb); NUSTAR 20 DF (flusil azol e)

METHODS: The experinment was conducted at Kel owna, British Colunbia in a
three-year-old MlIntosh orchard owned by Agriculture Canada. The
experi nmental design was a randoni zed conpl ete block with five replicates.
Each single tree replicate was separated by a barrier tree. The three
treatnments were applied until run-off with a backpack sprayer on May 13,
May 27 and June 10, 1993.

Fol i age scab was evaluated on July 8 by counting each of 10 | eaves on 5
random y chosen shoots on each tree. Fruit harvested on Septenber 1 was
eval uated for scab by counting scab | esions on each of 20 fruits randomy
pi cked from each tree.

RESULTS: MANZATE and the mxture of MANZATE and NUSTAR effectively
controlled foliage and fruit scab under severe disease pressure (Table
1). NUSTAR tank m xed with MANZATE at half rate were as effective as
MANZATE at full rate.

CONCLUSI ONS:  MANZATE at full rate or NUSTAR wi th MANZATE at half rate are
equal ly effective in controlling primary apple scab.

Tabl e 1. Percent apple scab and average number of |esions on Ml ntosh
apple fruit and | eaves treated wi th fungicides.

Tr eat nment Rat e Leaves Fruit Lesi ons/ Lesi ons/
(product/ (% (9 | eaf fruit
100L)

Cont r ol 49.1 A* 96.0 A 3.2 A 39.8 A

MANZATE 200 WP 187. 5¢g 15.2 B 16.8 B 0.4 B 1.1 B

NUSTAR 20 DF + 3. 49 5.1 B 22.0 B 0.1 B 1.6 B

MANZATE 200 WP 93. 89
*  Means within the sane columm followed by the sanme letter are not
significantly different at P=0.05 as determ ned by the \Wall er-
Duncan K-ratio t-test.
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#096
| CAR° 91000658
CROP: Apple, cv. Jersey Mac
PEST: Apple scab, Venturia inaequalis (Cke.) Wnt.

NAVE AND AGENCY:

THOVSON G R and LAPP P

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 NEW FUNG Cl DES UNDER DI FFERENT APPLI CATI ON
SCHEDULES FOR THE CONTROL OF APPLE SCAB, 1993

MATERI ALS: BAS 490 02 F - 50 DF; NOVA 40 WP (nycl obutanil);
POLYRAM 80 DF (netiranm); DI THANE 75 DG (rmancozeb); CAPTAN 80 WP (capt an);
RH- 0611 62. 25WP (nycl obutanil - 2.25% nancozeb - 60%

METHODS: Trial was established in a ten year old plantation of Jersey Mac
trees on EM/ rootstock, spaced 3.7 mX 5.5 m using a RC B. design with
two-tree plots and four replicates. Applications were nmade with a
di aphram punp/ handgun system operating at 1380 kPa, and were nade on a
spray to run-off basis. A full dilute rate of 3000 L/ha was assunmed and
treatnment m xes were diluted on this basis. I NFECTI ON PERI ODS: 06/ 05
(light, tight cluster), 07/05 (light, tight cluster), 13/05 (Ilight,
pi nk), 21/05 (heavy, bloom, 25/05 (heavy, petal fall), 02/06 (heavy,
appl es 6-9 nm, 08/06(heavy, apples 9-12 mm), 16/06 (heavy, apples 12-16
nmm), 19/06 (heavy, apples 16-22 mm), 22/06 (heavy, apples 19-25 nm.
APPLI CATI ONS: Treatnments 2-6 were to be on a 10 day schedul e until bl oom
and then on a 14-21 day interval. Treatnment 7 was scheduled to be
applied on a seven day interval, with treatnment eight to be on a ten day
interval. Treatnents 9 and 10 were to be used on an eradi cant basis with
a mninmm ten day interval. TREATMENT DATES (hours from start of
infection, interval): TREATMENTS 2-6: 07/05 (30, 1st appl.), 16/05 (102,
9. 25 days), 26/05 (54, 10 days), 16/06 (30, 21 days); TREATMENT 7: 07/05
(cover, 1st appl.), 16/05 (cover, 9.25 days), 23/05 (cover, 7 days),
30/ 05 (cover, 7 days), 06/06 (cover, 7 days), 13/06 (cover, 7 days),
24/ 06 (cover, 11.5 days); TREATMENT 8: 07/05 (cover, 1st appl.), 19/05
(cover, 11.75 days), 30/05 (cover, 11.25 days), 09/06 (cover, 9.5 days),
20/ 06 (cover, 11 days); TREATMENT 9-10: 09/05 (91.5, 1st appl.), 23/05
(95.25, 14.25 days), 04/06 (88, 11.25 days), 19/06 (89.5, 15 days)
ASSESSMENTS: All |eaves on 20 clusters and 20 termnals/plot were
exanm ned for primary scab |esions; 100 and 160 fruit per plot were
exanm ned for scab | esions, md-season and at harvest respectively.

RESULTS: As presented in the table.

CONCLUSI ONS: The season had ten primary infections, the |ast seven of
whi ch were heavy infections. Under the resulting heavy di sease pressure,
all treatnments provided highly significant control of fruit and | eaf
scab. Wth the schedul e used for treatnments 2-6, no rate response was
detected with the BAS 490 product, and the NOVA/ POLYRAM t ank m x wor ked
as well as the tankm x of NOVA/ DI THANE. These treatnments were put to a
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severe test when a 21 day interval was used between petal fall and the
12-16 mm fruit stage, and all perfornmed very well. During this 21 day
period, two major infections occurred and 48 mmof rain fell. RH- 0611,
under both application schedules, resulted in excellent scab control,
with no differences being seen between them  The RH 0611 product was
unavailable at the time of the first application, and thus NOVA and
DI THANE were used at rates providing the same quantities of the active
ingredients as the 4.0 kg rate of the RH 0611 fornulation. Slightly
hi gher scab levels were present in treatnents 9 and 10, which were
applied on an eradi cant schedule. The level of scab control was stil
very good with these treatnments, applied at intervals between 11 and 15
days, and at after infection intervals of 88 to 95 hours. The results
indicate that this product has both highly effective eradicant and
protectant characteristics. There was a slight dose rate response with
BAS 490 with these eradicant treatments, with treatment 9 differring
significantly fromthe NOVA and RH 0611 based treatnents for two of the
assessnents. All treatnents received four summer maintenance
applications: two of POLYRAM at 6 kg/ ha, one of DI THANE at 5 kg/ha, and
one of CAPTAN 80 at 3 kg/ ha.

Tr eat ment Rat e % Fruit Scab % Term nal Leaf % Cl uster Leaf
g ai/ha 26/ 07 17/ 08 Scab - 26/ 07 Scab - 26/ 07
1. Contr ol - 92. 3a* 88. 9a* 79. 7a* 80. 3a*
2. BAS 490 02 F 75 0. 5bcd 0.4b 1. 0b 0. Oc
3. BAS 490 02 F 100 0. 4bcd 0.5b 0. 8b 0. 1bc
4. BAS 490 02 F 150 1. 5bc 0.9b 0.4b 0. 3bc
5. NOVA+POLYRAM 136+2400 0. od 0.4b 0.1b 0. Oc
6. NOVA+DI THANE; 136+2250 0. od 0.2b 0. 3b 0. Oc
7. RH- 0611 90+2400 0. 1d 0.2b 0. 0b 0. Oc
8. RH- 0611 90+2400 0. 1d 0.2b 0.3b 0. Oc
9. BAS 490 02 F 100 2.0b 1.1b 0. 6b 1.9b
10. BAS 490 02 F 150 1. 5bc 0. 6b 1. 0b 0. 7bc

*  Means in same colum, followed by sane letter are not significantly
different (P<.05,DVRT), data arcsin square root transformed before
DVRT(det ransf ormed data shown)
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#097

| CAR 91000658

CROP: Apple, cv. Enpire

PEST: Apple scab, Venturia inaequalis (Cke.) Wnt.

NAVE AND AGENCY:

THOVSON G R and LAPP P

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 POLYRAM AS A COVPONENT OF TANKM XES W TH NOVA
AND NUSTAR USED FOR THE CONTROL OF APPLE SCAB, 1993

MATERI ALS: NOVA 40 WP (mycl obutanil); POLYRAM 80 DF (nmetiram;
DI THANE 75 DG (mancozeb); NUSTAR 20 DF (flusil azole);
MANZATE 75 DF (mancozeb); CAPTAN 80 WP (capt an)

METHODS: Trial was established in a ten year old plantation of Enpire
trees on EM7 rootstock, spaced 3.7 mX 5.5 m using a RC B. design with
two-tree plots and four replicates. Applications were made with a
di aphram punp/ handgun system operating at 1380 kPa, and were made on
a spray to run-off basis. A full dilute rate of 3000 L/ha was assuned
and treatnent mxes were diluted on this basis. I NFECTI ON PERI ODS:
06/05 (light, tight cluster), 07/05 (light, tight cluster), 13/05
(light, pink), 21/05 (heavy, bloom, 25/05 (heavy, petal fall), 02/06
(heavy, apples 6-9 mm, 08/ 06 (heavy, apples 9-12 mm), 16/ 06 (heavy,
appl es 12-16 mm, 19/06 (heavy, apples 16-22 mm, 22/06 (heavy, apples
19-25 mm) . APPLI CATIONS: Treatnents 2-7 were to be on a ten day schedul e
through until the end of the primary infection season. Treatnment 8 was
i ncl uded as a comrerci al standard, protectant-type program and was to
be applied on five to seven day intervals or as appropriate to the
predom nati ng weat her conditions. TREATMENT DATES (hours fromstart of
| ast infection, interval): TREATMENTS 2-7: 04/05 (cover, 1st appl.),
14/05 (36, 9.5 days), 23/05 (90, 10.5 days), 03/06 (60, 10.5 days),
13/ 06 (cover, 10.5), 23/06 (132, 10.5 days); TREATMENT 8: 04/05 (cover,
1st appl.), 10/05 (cover, 6 days), 16/05 (cover, 6 days), 21/05 (cover,
5 days), 27/05 (cover, 5.25 days), 04/06 (cover, 8 days), 13/06 (cover,
9 days), 19/06 (cover, 6 days), 24/06 (cover, 5 days) ASSESSMENTS: Al l
| eaves on 20 clusters and 20 term nal s/ plot were exam ned for primry
scab |l esions; 100 and 150 fruit per plot were exanm ned for scab | esions,
m d- season and at harvest respectively.

RESULTS: As presented in the table.

CONCLUSI ONS: The season had ten primary infections, the |ast seven of
whi ch were heavy infections. Di sease pressure was only noderate on
these trees with a very open canopy. All treatnents provided highly
significant control of both fruit and | eaf scab. Wth the schedul e used
for treatnments 2-7, a total of six applications were made, versus the
protectant schedule of treatnment 8 which received nine applications.
The NOVA/ POLYRAM t ank m xes provi ded the sane | evels of scab control as
was obtained with the NOVA/ DI THANE tankmn xes. Simlarly, the
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NUSTAR/ POLYRAM t ankm x results were equal to those obtained with the
NUSTAR/ MANZATE tankm Xx. These results indicate that the extended
interval schedul e used with the tank nmixes of a sterol inhibitor (NOVA
or NUSTAR), and a protectant (POLYRAM DI THANE or MANZATE), can achi eve
simlar results to a straight protectant programe. Al treatnments
recei ved four summer mai ntenance applications: two of POLYRAM at 6kg/ ha,
one of DI THANE at 5kg/ha, and one of CAPTAN 80 at 3kg/ ha.

Tr eat ment Rat e % Fruit Scab % Term nal Leaf % Cl uster Leaf
g ai/ha 29/ 07 30/ 09 Scab - 29/07 Scab - 29/07
1. Contr ol - 29. 3a* 23. 6a* 24. Aa* 27. 8a*
2. NOVA+DI THANE; 109+2250 0. 0b 0. 6b 0. 0b 0. 0b
3. NOVA+DI THANE; 136+2250 0. 0b 0.9b 0. 0b 0. 0b
4. NOVA+POLYRAM 109+2400 0. 0b 0.1b 0. 0b 0. 0b
5. NOVA+POLYRAM 136+2400 0. 0b 0.3Db 0. 0b 0. 0b
6. NUSTAR+MANZATE 40+2250 0. 0b 0. 0b 0. 0b 0. 0b
7. NUSTAR+POLYRAM 40+2400 0. 0b 0.7b 0. 0b 0. 0b
8. POLYRAM 4800 0.1b 1. 0b 0. 0b 0. 0b

*  Means in same colum, followed by sane letter are not significantly
different (P<.05,DVRT), data arcsin square root transformed before
DVRT(det ransf ormed data shown).

#098
| CAR: 91000658
CROP: Apple, cv. Jersey Mac

PEST: Apple scab, Venturia inaequalis (Cke.) Wnt.,
Eur opean red mte, Panonychus ulm (Koch);
Twospotted spider mte, Tetranychus urticae Koch

NAVE AND AGENCY:

THOVSON G R and LAPP P

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 FLUAZI NAM AND BRAVO FUNG Cl DE PROGRAMVES FOR THE
CONTRCL OF APPLE SCAB AND THEI R EFFECTS ON M TE POPULATI ONS,
1993

MATERI ALS: Fl uazi nam 500 F; BRAVO 500 F (chl orothal onil);
NOVA 40 WP (nyclobutanil); DITHANE 75 DG (mancozeb); POLYRAM 80 DF
(metiram; CAPTAN 80 WP (capt an)

METHODS: Trial was established in a ten year old plantation of Jersey
Mac 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 aphram punp/ handgun system operating at 1380 kPa, and were nade on
a spray to run-off basis. A full dilute rate of 3000 L/ha was assuned
and treatnment mxes were diluted on this basis. | NFECTI ON PERI ODS:
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Primary: 06/05 (tight cluster), 07/05 (tight cluster), 13/05 (pink),
21/ 05 (bl oom, 25/05 (petal fall), 02/06 (apples 6-9 mm), 08/ 06 (apples
9-12 mm, 16/06 (apples 12-16 mm), 19/06 (apples 16-22 mm), 22/06
(apples 19-25 mm; Secondary: 27/06, 03/07 (two infections), 08/07

14/ 07, 20/07, 22/07, 26/07, 29/07. APPLICATIONS: Treatnents 1-3 and 5
were to be on a ten day schedule to term nal budset, and then at a 14
day interval to 30 days before harvest; treatnent 4 was to have BRAVO
applied on a 14 day interval to petal fall, with a POLYRAM pr ot ect ant
programre to be used until 30 days before harvest; treatnents 6 and 7
were to be applied on an eradicant basis, using a mninmm seven day

interval, until term nal budset, at which point a BRAVO protectant
programre woul d be used until 30 days before harvest; Treatnent 8 was
to have been an untreated control, but in error received the 1st

schedul ed application of treatnment 7; due to this fungicide application
havi ng been made on the i ntended control, treatnent 9 has been incl uded
in the scab control table to indicate the |evel of disease pressure in
a totally untreated control (it was an untreated, replicated treatnent
froman adjacent trial on the sanme cultivar, and has not been incl uded
in the statistical analyses). TREATMENT DATES (hours from start of
infection, interval): TREATMENTS 2,3 & 5: 06/05 (79.5, 1st appl.), 16/05
(cover, 10.5 days), 27/05 (cover, 10.25 days), 06/06 (cover, 10.25
days), 17/06 (cover, 10.75), 28/ 06 (cover, 11.75 days), 08/07 (cover,
9. 75 days), 22/07 (cover, 14.25 days); TREATMENT 4: BRAVO 06/ 05 (cover,
1st appl.), 19/05 (cover, 13.25 days), 03/06 (cover, 14.75 days),
POLYRAM 17/06 (cover, 14 days), 20/06 (cover, 3.25 days), 28/ 06 (cover,
8.5 days), 08/07 (cover, 9.25 days), 22/07 (cover, 14.5 days);
TREATMENTS 6-7: Eradi cants: 09/05 (90.25, 1st appl.), 23/05 (91.25, 14
days), 04/06 (88, 11.25 days), 19/06 (89, 15 days), 08/07 (122.25, 19
days), BRAVO 22/07 (cover, 14.5). ASSESSMENTS: Apple Scab: Al |eaves
on 20 clusters and 20 term nals/plot were examned for primary scab
| esions; 100 and 150 fruit per plot were exam ned for scab |esions,
m d- season and at harvest respectively. Mtes: 15 | eaves per plot were
sanpl ed for both the Two Spotted Spider Mte and European Red Mte, and
the total nunber of eggs and notile mites were counted.

RESULTS: As presented in the tables.

CONCLUSI ONS: The season had ten primary i nfections, the | ast seven being
heavy infections. N ne secondary infections occurred fromthe end of
the primary infection season to the end of July. The resulting disease
pressure was high. All treatnments provided highly significant contro
of both fruit and | eaf scab. The 750 g rate of fluazinam when used
al one, had margi nally higher scab | evels than did the 1500 g rate. Al
fluazinam and BRAVO based treatnents, excepting treatnent 7, gave
statistically simlar results to those of NOVA/ DI THANE (a conmmerci al
st andard). Treatnment 7, which in error did not receive its first
schedul ed application, developed |low levels of early |eaf scab which
endured the subsequent applications and resulted in higher |evels of
fruit scab. Wth a single fungicide application, treatnent 8 had a
substantial |evel of scab control; the scheduled application for
treatment 7 was applied on this intended control plot by error. Al
treatnments received a | ate sunmer mai nt enance application of CAPTAN 80
at 3 kg/ha. The mte populations in the fluazi nambased treatnents were
consistently lower than in the fungicide pro-granmes where it was not
used. This trend, in both the Two Spotted Spider Mte and European Red
Mte data, though, was not statistically significant.
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Tr eat ment Rat e** % Fruit Scab % Term nal Leaf % Cl uster Leaf
g ai/ha 28/ 07 17/ 08 Scab - 28/ 07 Scab - 28/ 07

1. Fl uazi nam 1500 0. 1c* 0. Oc* 0. 6bc* 0. 27bc*

2. Fl uazi nam 750 1. Obc 0. 2c 1.0b 1. 32ab

3. Fl uazi nam+BRAVO 750+500 0. 4c 0. Oc 0. 6bc 0. 21bc

4. BRAVO, 500 0.1c 0. Oc 0. 1bc 0. 00c
PCLYRAM 4800

5. NOVA+DI THANE; 136+2250 0. Oc 0. Oc 0. Oc 0. 00c
DI THANE 4500

6. Fl uazi nam+NOVA; 1500+136 0. 4c 0.1c 0. Oc 0. 01b
BRAVO 1000

7. BRAVO+NOVA; ***  1000+136 4.6b 3.1b 0. 6bc 1. 07abc
BRAVO 1000

8. Control **** - 28. 0a 22. 4a 19. 8a 3. 34a

9. Cont r ol - 90. 8 88.2 79.2 79. 34

* % %
* k k%

Means in sanme colum, followed by same |letter are not significantly
different (P<.05,DVRT), data arcsin square root transformed before
DVRT( det ransf ormed data shown).

On May 9, the fluazinamrate for treatnents 2-3 was 1125 g ai/ha, the
BRAVO rate for treatnent 3 was 1500 g ai/ha, and the BRAVO rate for
treatnment 7 was 3000 g ai/ ha.

This treatnment did not receive its first schedul ed application.

M stakenly received the first eradi cant application of treatment 7.
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Tr eat nent Rate** TSSM (notile) TSSM (eggs) ERM (notile) ERM (eggs)
g ai/ha 02/ 08 02/ 08 02/ 08 02/ 08
1. Fl uazi nam 1500 0. 2d* 0. 2bc* 0. 7ab* 1. Ob*
2. Fl uazi nam 750 1. 4d 0. Oc 1. Oab 0. 0b
3. Fl uazi nam+BRAVO 750+500 2. 8cd 0. 6bc 0. 6ab 0. 4b
4. BRAVO, 500 14. 1ab 4. 3ab 7. 9ab 5. 5ab
POLYRAM 4800
5. NOVA+DI THANE; 136+2250 25. 0a 10. 6a 13. 0ab 5. 4ab
DI THANE 4500
6. Fl uazi nam+NOVA; 1500+136 3. 1cd 2. 3ab 0.2b 0. 6b
BRAVO 1000
7. BRAVO+NOVA; ***  1000+136 9. 3bc 2. 1bc 18. 0a 50. 3a
BRAVO 1000
8. Control ***~* - 2.7cd 0. 5bc 4. 2ab 2. 6ab
9. Control - N A N A N A N A

* Means in sanme colum, followed by sanme letter are not
signif.diff.(P<.05 DWMRT), data square root transforned before DVRT
(detransfornmed data shown)

** On May 9, the fluazinamrate for treatnents 2-3 was 1125 g ai/ha, the
BRAVO rate for treatnment was 1500 g ai/ha, and the BRAVO rate for
treatnment 7 was 3000 g ai/ ha.

*** This treatment did not receive its first schedul ed application.
**** M stakenly received the first eradicant application of treatment 7.

#099
STUDY DATA BASE: 348-1261-4802
CROP: Apple, cv. Golden Delicious

PEST: Cedar-apple rust (CAR), Gymosporangi um juniperi-virginianae
Schw.; Quince rust (QR), Gymmosporangi um cl avi pes (Cooke & Peck)

NAME AND AGENCY:

COOK J M and WARNER J

Agriculture Canada, Smthfield Experinental Farm
P. 0. Box 340, Trenton, Ontario K8V 5R5

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

TI TLE: CONTROL OF RUST DI SEASES ON APPLE

MATERI ALS: MANZATE 200 DF (mancozeb); NOVA 40 W (mycl obutanil);
NUSTAR 20 DF (flusil azole)

METHODS: Control of CAR and QR was studied in a four year old orchard
of trees on M 26 rootstock. Four tree plots were replicated five tines
using a random zed conplete bl ock design. Each plot consisted of one
tree each of McIntosh, Enpire, Red Delicious and Gol den Delicious. The
fungi ci des were sprayed to runoff (8-9 L/plot) using a hydraulic handgun
attached to a truck-nmounted Rittenhouse sprayer operating at 2415 kPa.
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Unsprayed guard trees were left between plots to reduce spray drift.
As well, 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. Treatnments 2, 3 and 5 were
sprayed on May 13 (pink), 25 (bloom and June 4 (calyx). Treatnent 4
was sprayed on May 25 (post-infection) and June 7. The incidence of
rust was determ ned by sanpling the Gol den Delicious trees in each plot.
On July 29, all CAR lesions on each |eaf of ten shoots per plot were
counted. Al the fruit per plot, up to 100, were checked for CAR and
QR infection on this sanme date. The npst severe rust infection periods
occurred on May 23-24 (bloom, May 31 (calyx), June 5-6 and June 8-10
(one week post calyx) in 1993.

RESULTS: The results are summri zed in the table.

CONCLUSI ONS: Al l sprayed treatnments provided significant control of CAR
on the shoot | eaves as conpared to the unsprayed check. The MANZATE and
NOVA treatnents provi ded better control of CAR on the shoot | eaves than
did the NUSTAR treatnent. The two and three-spray programs of NOVA
provi ded equi val ent CAR control. There was no difference in the anpount
of CAR or QR on the fruit among the treatnents.

Rat e of % | eaves
prod./ i nfected %fruit with
Tr eat ment 100 L with CAR CAR R
1. Check --- 36.5 a* 1.3 a 0.5 a
2. MANZATE 200 DF 200.0 g 7.7 ¢ 0.0 a 0.0 a
(pi nk, bl oom + cal yx)
3. NOVA 40 W 11.3 g 3.0d 0.0 a 0.5 a
(pi nk, bl oom + cal yx)
4. NOVA 40 W 11.3 g 3.7 cd 0.0 a 0.0 a
(2 post infection sprays)
5. NUSTAR 20 DF 3.3 9 17.1 b 0.0 a 0.0 a

(pi nk, bl oom + cal yx)

*  Means followed by the sane letter in each columm are not
significantly different using Duncan's nultiple range test
(P=0.05). The data were anal yzed fol |l owi ng arcsin
transformation.
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#100

STUDY DATA BASE: 1461-1630- 8605

CROP: Appl e, cv. Jonagold

PEST: Powdery m | dew, Podosphaera |eucotricha (ElIl. and Ev.) Sal m

NAVE AND AGENCY:

SHOLBERG P L and HAAG P

Agricul ture Canada, Research Station, Sunmerland, British Colunbia VOH
170

Tel: (604) 494-7711 Fax: (604) 494-0755

TITLE: USE OF FUNG Cl DES FOR POADERY M LDEW CONTRCL OF APPLE I N 1993

MATERI ALS: KUMULUS S 80 WDG (sul phur); BAS 490 02 F (strobilurine
anal ogue), NOVA 40 WP (nycl obutanil)

METHODS: The experi nment was conducted at the Summer| and Research Station
on 13-year-old Jonagold trees. Twenty-eight trees in two rows were
separated into four blocks of seven random single tree replicates per
bl ock. The single tree replicates were separated from one anot her by
a none-sprayed tree on each side. The seven treatnents were applied

until run-off with a handgun operated at 700 kPa. Treatments were
applied on April 30 (tight cluster), May 7 (pink bud), May 19 (petal
fall), June 1 (first cover) and June 15 (second cover). Secondary

powdery m | dew was eval uated on June 29 by random y sel ecti ng 10 shoots
on each single tree replicate and counting the nunber of |eaves with
m | dew and the area of mldew on each infected | eaf by estimating the
percent area of the |eaf covered by powdery mildew. Twenty fruit per
replicate were harvested on Septenber 21. Each fruit was exam ned for
net russetting caused by powdery ml dew Each ot of 20 fruit were
wei ghed and average weight per fruit was calcul ated. Shape was
determ ned by neasuring | ength and di aneter for each fruit, cal cul ating
the average length and dianmeter for each lot of 20 fruit and defining
shape as the ratio of the average length to the average dianmeter.

RESULTS: Two applications of NOVA at tight cluster on April 30 and pink
on May 7 were not effective in controlling powlery mldew (Table 1).
However, two applications at pink and petal fall on My 19 were
effective, indicating that the petal fall spray was very inportant in
the control of powdery mldew. BAS 490 02F and two sprays of KUMJLUS
were as effective as the standard NOVA treatnment of two applications of
NOVA and two cover sprays of KUMJLUS. There was no significant
di fference between di sease control provided by 6.7 and 13.3 g of BAS 490
02F. Furthernore fruit treated with any of the three concentrations of
BAS 490 02F were not significantly different fromthe control fruit in
wei ght and shape. Net russetting caused by powdery mldew was not
significant.

CONCLUSI ONS: NOVA provi ded better disease control when applied at pink
and petal fall rather than when applied at tight cluster and pink. BAS
490 02F provi ded effective di sease control at a concentration of 6.7 g
and did not have any effect on fruit wei ght and shape at concentrati ons
as high as 13.3 g.
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Table 1. Percent |eaves and |l eaf area with powdery m | dew and effect of
fungicides on fruit weight and shape.

Tr eat nent Rat e Sprays* Leaves Leaf Area Fruit Shape
(Product/ (% (9 W.(g) (L/D**
100L)

Cont r ol --- --- 37.0 A*** 8.4 A 227 AB 0. 87

ABC

BAS 490 02F 6.79 2 7.8 BC 1.2 A 246 A 0. 89

A

+ KUMULUS S 200. Og 2

BAS 490 02F 10.0g 2 5.8 C 0.4 A 221 AB 0. 88

AB

+ KUMULUS S 200. Og 2

BAS 490 02F 13. 3g 2 6.5 C 2.3 A 204 B 0. 86

ABC

+ KUMULUS S 200. Og 2

NOVA 40 W 11. 2¢g A 23.5 AB 4.0 A 206 B 0. 86

BC

NOVA 40 W 11. 2¢g 2 10.0 BC 1.1 A 215 B 0. 85

BC

NOVA 40 W 11. 2¢g 2 7.0 C 1.8 A 203 B 0. 85

C

+ KUMULUS S 200. Og 2

* Sprays refer to the nunber of fungicide applications.
*x Shape is the ratio of apple length to its dianeter.
* K Means within the same colum followed by the sanme letter are

not significantly different at P=0.05 as determ ned by the
Wal | er-Duncan K-ratio t-test.

*ok kK NOVA applied at tight cluster and pink in contrast to NOVA
applied at pink and petal fall.

#101
CROP: Bl ueberry, cv. Bluecrop

PEST: Fruit rot, (Botrytis cinerea Pers. ex Fr.) Penicillium spp.
G onerella cingulata (Stoneman) Spauld. & H. Schrenk

NAVE AND AGENCY:

FREEMAN J A

Freeman Agri Research Service, Agassiz, British Colunmbia VOM 1A0

Tel: (604) 796-2534 Fax: (604) 796-2535

MACDONALD L

B.C. Mnistry of Agriculture, Fisheries & Food, 17720-57 Ave., Surrey
V3S 4P9

Tel: (604) 576-5600 Fax: (604) 576-5652

TI TLE: EFFI CACY OF SEVEN FUNG Cl DE TREATMENTS AGAI NST FRUI T ROT ON
BLUEBERRI ES, 1993



1993 PEST MANAGEMENT RESEARCH REPCORT

MATERI ALS: ROVRAL 50% WP (i prodi one); FLUAZI NAM 50% F; CAPTAN 80% WP
NOVA 40% WP (nycl obutani|); BENLATE 50% WP (benonyl ) ;
FUNG NEX 190 EC(triforine)

METHODS: Pl ots consisting of one bush each were replicated six tines in
a random zed conplete block design. Each treatment (Table 1) was
repeated every seven to ten days beginning April 30. The nunber of
applications for each treatnment was dependent upon PH ranging fromone
day to 60 days (Table 1). The sprays were applied with a C02 - back
pack sprayer, single cone nozzle at 690 kPa and vol une of 1000 L/ ha.
Berry sanples were collected for incubation on four dates: July 19,
August 2, 25, and Septenber 8. The sanples from each treatnment were
divided into two lots, (1) bulked (2) individually spaced, with 20
berries per container. Care was taken that no berry touched another in
the second lot. Containers were held at approximately 100% hum dity.
Readi ngs were made within ten days. The percentage of each fungus was
estimted for the bul k sanpl es, while the nunber of infected berries was
recorded for each fungus for the spaced sanples. Berries were harvested
July 23, August 5, 24 and Septenber 8.

RESULTS: Only Fluazinam reduced the nunbers of berries infected with
Botrytis and Penicillium (Table 1). Rovral reduced Botrytis. Rovral
and Fluazinam provided significant reduction of total fruit rot.
According to the bulk test (% only Fluazinam provided significant
reduction of Botrytis, Penicillium and Gonerella (Table 2). Rovr al
reduced Penicillium and Captan reduced d onerella. Rovral , Fl uazi nam
and Captan provided significant reduction of total fruit rot.

CONCLUSI ONS:  Fl uazi nam significantly reduced Botrytis, Penicilliumand
G onerella. Rovral reduced Penicilliumand Botrytis and Captan reduced
G onerella in blueberries. It would appear that Botrytis has devel oped
resi stance to Captan and Benlate in bl ueberries.
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Table 1. Conparison of total numbers of berries infected (spaced
sanples) with Botrytis, Penicillium and total fruit rot follow ng
various fungicide sprays during the season - 1993.

Tr eat ment Rat e PH Botrytis Penicillium Tot al
kg ai/ha Days Nunber Number Fruit rot
Nunber
Rovr al 1.0 1 10.7 bc 9.0 bcd 29. 2 bcd
Fl uazi nam 0. 25 2 10. 3 bc 8.5 cde 30.7 abc
Fl uazi nam 0.50 2 6.7 cd 7.8 de 24.3 cd
Fl uazi nam 0.75 2 4.5 d 4.2 e 21.3 d
Capt an 1.75 2 15.0 ab 12.5 bcd 31. 8 abc
Nova 0.136 14 19.5 a 18.7 a 42.0 ab
Capt an 1.75
+ Nova 0.136 14 17.2 a 13. 7 abc 35.2 abc
Benl at e 0. 56 2 18.3 a 10. 8 bcd 39.7 ab
Fungi nex 0. 57 60 16.5 a 14.2 ab 38.5 ab
Check - - 18.5 a 14.2 ab 44.0 a
ANOVA P<0. 05 * * *

* Figures are the neans of six replications. Nunbers followed by
the sanme letter are not significantly different according to
Duncan's Multiple Range Test (P<O0.05).

Tabl e 2. Conpari son of percentages of berries infected (bul ked sanpl es)
with Botrytis, Penicillium donerella and total fruit rot follow ng
various sprays during the season - 1993.

Treatnment Rate PH Botrytis Penicilliumdonerella Total

kg ai/ha Days Percent Per cent Per cent Fruit rot

Per cent

Rovr al 1.0 1 17.4 b 8.3 cd 6.8 ab 33.0 cd
Fl uazi nam 0. 25 2 5.9 ¢ 4.8 d 3.0 ab 20.4 de
Fl uazi nam 0.50 2 4.3 ¢ 2.6 d 6.0 ab 15. 7 ef
Fl uazi nam 0.75 2 1.5¢c 0.8d 0.3 b 4.5 f
Capt an 1.75 2 21.1 Db 18.8 ab 0.6 b 43. 3 bc
Nova 0.136 14 25.4 b 20.3 ab 4.6 ab 54.1 ab
Capt an 1.75
+ Nova 0.136 14 24.9 b 15. 3 bc 4.6 ab 45.5 abc
Benl at e 0. 56 2 35.5 a 7.6 cd 1.5 b 48. 4 ab
Fungi nex 0. 57 60 26.0 b 26.6 a 6.1 ab 61.1 a
Check - - 23.5 b 21.5 ab 14.1 a 59.3 a
ANOVA P<0. 05 * * * *

* Figures are the neans of six replications. Numbers followed by
the sanme letter are not significantly different according to
Duncan's Multiple Range Test (P<O0.05).
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#102

CROP: Bl ueberry, cv. Bluecrop

PEST: Mummy berry, (Monilinia vaccinii-corynbosi (Reade) Honey)

NAVE AND AGENCY:

FREEMAN J A

Freeman Agri Research Service, Agassiz, B.C. VOM 1A0

Tel: (604) 796-2534 Fax: (604) 796-2535

MACDONALD L

B.C. Mnistry of Agriculture, Fisheries & Food, 17720-57 Ave, Surrey V3S
4P9

Tel: (604) 576-5600 Fax: (604) 576-5652

TI TLE: EFFI CACY OF SEVEN FUNG Cl DE TREATMENTS AGAI NST SECONDARY MUMWY
BERRY | NFECTI ONS ON BLUEBERRI ES, 1993

MATERI ALS: ROVRAL 50% WP (i prodi one); FLUAZI NAM 50% F; CAPTAN 80% WP;
NOVA 40% WP (nycl obutani|); BENLATE 50% WP (benonyl ) ;
FUNG NEX 190 EC (triforine)

METHODS: Pl ots consi sting of one bush each were replicated six tinmes in
a random zed conpl ete bl ock design. The grower applied one application
of Funginex at 0.6 kg ai/ha on the entire crop March 25. Each treat nent
(Tabl e 1) was repeated every seven to ten days beginning April 30. The
nunber of applications for each treatment was dependent upon PHI ranging
fromone day to 60 days (Table 1). The sprays were applied with a C02 -
back pack sprayer, single cone nozzle at 690 kPa and volume of 1000
L/ ha. Sprays were applied April 30, May 7, repeated May 11 due to heavy
rains and May 18. Mummy berries were collected fromall bushes on five
dates, July 13, 15, 21, 22 and 31 and the total nunbers recorded.
Berries were harvested July 23, August 5, 24 and Septenber 8.

RESULTS: See Table 1.

CONCLUSI ONS: All treatnments resulted in a significant reduction of
secondary mummy berry i nfecti ons but Fungi nex and Rovral were by far the
nmost effective. Funginex, however, resulted in a significant yield
decrease and caused some russetting on the berries.
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Table 1. Conparison of total nunbers of nunmy berries and nmarketable
yield follow ng various fungicide sprays during the season - 1993.

Tr eat ment Rat e PHI Munmy berry Mar ket abl e
kg ai/ha Days Nunmber Yield
kg/sq m
Rovr al 1.0 1 83 de 12.3 ab
Fl uazi nam 0. 25 2 285 b 15.5 a
Fl uazi nam 0.50 2 291 b 16.1 a
Fl uazi nam 0.75 2 192 bc 11.1 ab
Capt an 1.75 2 188 bc 14.0 a
Nova 0. 136 14 206 bc 14. 4 a
Capt an 1.75
+ Nova 0. 136 14 159 cd 14.6 a
Benl at e 0. 56 2 124 cd 16.1 a
Fungi nex 0. 57 60 10 e 8.7 Db
Check - - 395 a 12.5 ab
* *

ANOVA P<0. 05

* Figures are the neans of six replications. Nunmbers followed by

the sanme letter are not significantly different according to
Duncan's Multiple Range Test (P<O0.05).

#103

STUDY DATA BASE: 402-1461- 8605

CROP: Peach, cv. d ohaven

PEST: Brown rot, Mnilinia fructicola (Wnt.) Honey

NAVE AND AGENCY:

SHOLBERG P L and HAAG P

Agriculture Canada, Research Station, Sunmerland, British Col unbia VOH
170

Tel: (604) 494-7711 Fax: (604) 494-0755

TITLE: USE OF | PRODI ONE FOR CONTROL OF BROWN ROT I N 1993

MATERI ALS: CAPTAN 80 WP; EXP10295A 50 WG (i prodione); ROVRAL 50 WP
(i prodi one)

METHODS: The experi nent was conducted at the Summrer| and Research Station
on mature G ohaven peach trees. Twelve trees in two rows were separ at ed
into three bl ocks of four randomsingle tree replicates per block. The
treatnments were applied until run-off with a handgun operated at 700
kPa. Treatnents were applied on May 7 (bl osson), May 12 (petal fall),
August 5 (ripening fruit) and August 12 (one day before harvest).

Bl ossom blight was evaluated by visually counting the nunber of
wi t hered bl ossons on each tree. Fruit rot was evaluated by picking
twenty fruit fromeach tree and placing in cardboard trays with separate
cups for each fruit. The fruit was placed in a 20 C tenperature
controll ed room and covered with polyethylene liners in order to keep
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hi gh hum dity around t he peaches. Nunber of fruit with brown rot decay
was counted six days after harvest.

RESULTS: Bl ossominfection did not occur. ROVRAL and CAPTAN provi ded
effective control of fruit brown rot (Table 1). EXP10295A, a new
formul ati on of iprodione was not effective. Synptons of phytotoxicity
were not observed at any tine during this experimnent.

CONCLUSI ONS: The new fornul ati on of i prodi one designated EXP10295 was
not equal to the old fornulation of iprodione in effectiveness and
requires further testing before it replaces the old fornul ation.

Pl ease note: Brown rot was very difficult to control in 1993 probably
because many peaches had | atent infections which devel oped at or just
prior to harvest.

Table 1. Percent fruit brown rot on peaches six days after harvest.

Tr eat nent Rat e (product/100L) Fruit Brown Rot (%
Contr ol 25.0 A
EXP10295A 50 WG 50. Oy 18.3 AB
CAPTAN 80 WP 125. 0g 5.0 BC
ROVRAL 50 WP 50. 0g 3.3 C

*  Mean values followed by the sane letter are not significantly
different at the 5% | evel according to Duncan's nultiple range
test.

#104
STUDY DATA BASE: 402-1461- 8605
CROP: Peach, cv. Bailey

PEST: Powdery m | dew, Sphaerotheca pannosa (Vallr. Fr.) Lev. var.
persi cae Woroni chin

NAVE AND AGENCY:

SHOLBERG P L and HAAG P

Agricul ture Canada, Research Station, Sumrerland, British Col unbia VOH
170

Tel: (604) 494-7711 Fax: (604) 494-0755

TI TLE: PEACH POWDERY M LDEW CONTROL W TH NOVA, 1993
MATERI ALS: KUMULUS S 80 WDG (sul fur); NOVA 40 WP (nycl obutanil)

METHODS: The experi nent was conducted at the Sunmmer| and Research Station
on mature Bail ey peach trees. Fifteen trees in four rows were separated
into five blocks of three randomsingle tree replicates per block. The
three treatnments with the exception of the control, were applied until
runoff with a handgun operated at 500 kPa. Nova was applied on My 7
(pink), May 19 (petal fall), June 1 (first cover) and June 15 (second
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cover). Kurnulus was applied on June 1 (husk fall) and June 15 (second
cover).

Secondary powdery m | dew was eval uated on | eaves on June 29, 1993 by
random y sel ecting 10 shoots on each single tree replicate and counting
t he nunber of | eaves with m | dew and the area of m | dew on each infected
| eaf . Fifty fruit per replicate were harvested on August 11, 1993
Each fruit was exam ned for white powdery spots.

RESULTS: The standard sul fur treatment (KUMJLUS S) for the control of
powdery m | dew provi ded effective control (Table 1). Four applications
of NOVA completely prevented | eaf m|dew and only allowed 0.2% of the
fruit to becone infected.

CONCLUSI ONS: NOVA is an effective alternative to KUMJILUS S for the
control of powdery m | dew on peaches.

Tr eat ment Rat e Applications Leaves Leaf Area Fruit
(product/ (% (9

(9 100L)

KUMULUS S 200. Og 2 1.4 B* 2.0 B 18.0 B

NOVA 40 WP 11. 2¢g 4 0.0 B 0.0 B 0.2 B

Cont r ol --- --- 11.8 A 10.8 A 49.6 A

*  Means within the sane columm followed by the sane letter are not
significantly different at P=0.05 as determ ned by the Waller-
Duncan K-ratio t-test.

#105
CROP: Saskat oon, Anel anchier alnifolia, cv. Snoky and Thi essen

PEST: Saskatoon-juni per rust, Gymmosporangi um nelsonii Arth.;
Brown rot, Monilinia anelanchieris (Reade) Honey; and
Ent onosporium | eaf and berry spot, E. nespili (DC ex Duby) Sacc.

NAVE AND AGENCY:

ST. PIERRE R G

Departnment of Horticulture Science, Univ. of Saskatchewan, Saskatoon,
S7N OWD) Tel : (306) 966-5855 Fax: (306) 966-8106

KAM NSKI D A

Saskat chewan Agricul ture and Food, 3085 Al bert St., Regina, SK, S4S 0B1
Tel: (306) 787-4671 Fax: (306) 787-0428

TITLE: TRI FORI NE, METI RAM AND SULPHUR FOR CONTROL OF SASKATOON- JUNI PER
RUST,
BROWN ROT, AND ENTOMOSPORI UM LEAF AND BERRY SPOT, 1992 & 1993

MATERI ALS: FUNG NEX 19% EC (triforine); POLYRAM DF 80% WDG (netiram;
and M CROSCOPI C SULPHUR 92% WP (sul phur)
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METHODS: The trial was conducted at two sites, Qutlook and Saskat oon,
in 1992 and at two sites, Qutlook and Southey, in 1993. The saskatoon
orchard at Qutl ook was conprised of the cultivar Snoky derived from
rooted cuttings. The orchard at the Saskatoon site was conprised of the
cultivar Thiessen derived fromopen-pollinated seedlings. The orchard
at the Southey site was conprised of seedlings of the cultivar Snoky.
The experinental design used at each site was a Random zed Conplete
Bl ock Design of three replications, each having four treatnents wth

three bushes per treatnent. The treatnments were col or-coded and
separated by a single bush. Five fruit clusters per bush were
arbitrarily tagged for evaluation. The treatnents consisted of: 1)

Fungi nex (triforine; 1 application between flower bud break and white
tip stage); 2) Polyram DF (netiram 2 applications; the first
application between flower bud break and the white tip stage and a
second application at the conpletion of the bloom period, ten days
|ater); 3) Mcroscopic Sul phur (sul phur; the first application between
fl ower bud break and the white tip stage; subsequent applications at 10-
14 day intervals to one day before harvest; 6 m of AgSurf per 3 L
fungi ci de was added as a surfactant); 4) Control (application of water
only). In 1992, the sul phur treatnment was al so applied at 2X and 3X the
| abel rates in order to assess potential phytotoxicity. Treatnents were
applied with a CO, pressurized (276 kPa) back pack sprayer (R&D Mode

G3S) using a wand with an 8002 nozzle; the chem cal solutions were
applied evenly to each bush to the point at which they started to drip
fromthe foliage. Fruit clusters were harvested when 50% of the fruit
per bush were fully ripe; these were cooled on site and evaluated | ater
for the anount of infection. Fruit evaluation was based on the
proportion of infected fruit to total fruit per cluster.

RESULTS: In 1992, Entonosporiumleaf and berry spot was not observed at
either site and the incidence of brown rot at both sites was too | ow
(less than 1. 2%of all fruit evaluated) to be able to test for fungicide
efficacy. An analysis of variance for the incidence of saskatoon-
juni per rust indicated significant differences between the sites (p<
0.017) and significant differences anong the treatnents (p< 0.025).
Orthogonal contrasts for the treatnment neans (Table 1) indicated that
all three fungicides provided a significant degree of control for the
rust. The three concentrations of M croscopic Sul phur used did not
differ fromone another in efficacy. bservations nade on June 11 and
12, 1992 indicated that 100% of all plants in all reps of the sul phur
1X, 2X, and 3X treatnents had | eaf bronzing. None of the plants in the
remai ning treatnents di splayed these bronze patches. During the first
two weeks of July, just prior to fruit ripening, extensive |eaf
defoliation was evident in the sul phur 2X and 3X treatnents at the
Saskatoon site. The sul phur did not appear to have any effect on the
fruit clusters.

In 1993, of the total fruit sampled in the control groups, the
i nci dence of saskatoon-juniper rust varied fromOto 4.9% the incidence
of Entonosporiumleaf and berry spot varied from2.9 to 19.6% and the
i nci dence of brown rot varied from 0.5 to 14.6% As a consequence
Ent omosporium | eaf and berry spot the only di sease for which efficacy
data was meani ngful . An analysis of variance for the incidence of
Ent omosporium |l eaf and berry spot indicated significant differences
between sites (p< 0.023), and significant differences anong the
treatnments (p< 0.025). Othogonal contrasts for the treatnent neans
(Table 2) indicated that all three fungicides reduced the incidence of
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thi s di sease, but that the effects of the individual fungicides were not

different. None of the analyses indicated a significant site by
treatnment interaction. All plants in all reps for the sul phur
treatments at both sites had devel oped |eaf bronzing. None of the

plants in the remaining treatnment groups displayed t hese bronze pat ches.
The sul phur did not appear to have any effect on the fruit clusters but
was noted to affect flower petals. Younger plants at the Southey site
appeared to have been nore affected than those at the Qutl ook site.

CONCLUSIONS: In 1992, there was sufficient disease pressure from
saskat oon-j uni per rust to make an adequate eval uati on of efficacy. All
three fungici des significantly reduced the nunber of rust-infected fruit
per bush.  Sul phur phytotoxicity, manifested by |eaf bronzing at al
application rates, and defoliation, at the 2X and 3X rates, was evi dent.

In 1993, all three fungicides reduced the incidence of Entonosporium
| eaf and berry spot. Sul phur phytotoxicity, nmanifested by |eaf
bronzi ng, was evident at both sites.

None of the fungicides provided control for brown rot. The incidence
of brown rot was neasured by the incidence of mummified fruit withinthe
sanpl ed clusters. It is possible that the incidence of brown rot should
be evaluated fromthe time of flowering, and over the follow ng weeks
of fruit devel opnent. A certain unknown percentage of the fruit
i nfected abort and abscise fromthe fruit cluster at these early stages
of fruit devel opnent. Data from both years denponstrate that these
fungi cides provide control for both saskatoon-juniper rust and
Ent onmosporium | eaf and berry spot.

Table 1. Site differences for nean percent total fruit infected with
saskat oon-j uni per rust, 1992.

Site Tr eat nent Rate in 1000 L/ha % I nfection

Qut | ook Cont r ol 5.3
Fungi nex 570 g ai 0.7
Pol yram 4800 g ai 0.0
Sul phur 1X 5980 g ai 1.0
Sul phur 2X 11960 g ai 0.7
Sul phur 3X 17940 g ai 1.3
Site nmean 1.5
S EM* 0.5

Saskat oon Cont r ol 0.3
Fungi nex 570 g ai 0.3
Pol yram 4800 g ai 0.0
Sul phur 1X 5980 g ai 0.7
Sul phur 2X 11960 g ai 0.0
Sul phur 3X 17940 g ai 0.7
Site nmean 0.3
S EM* 0.1

* St andard error of nean.



1993 PEST MANAGEMENT RESEARCH REPCORT

Table 2. Site differences for mean percent total fruit infected with
saskat oon-j uni per rust, brown rot, and Entonosporium | eaf and berry spot,
1993.

Qut | ook Control 3.25 4. 39 10. 02
Fungi nex 570 g ai 1.14 2.97 1.92
Pol yram 4800 g ai 1.30 1.93 0. 00
Sul phur 5980 g ai 0.61 7.37 2.22
Site Mean 1.58 4.16 3.54
S EM* 0. 45 0. 86 1.63
Sout hey Contr ol 0. 00 6. 95 2.22
Fungi nex 570 g ai 0. 00 2.62 0. 00
Pol yram 4800 g ai 0. 00 2.95 0. 00
Sul phur 5980 g ai 0. 00 4.91 0. 00
Site Mean 0. 00 4. 36 0. 56
S EM* 0. 00 1.10 0. 56

* St andard error of nean.

#106
CROP: Strawberry, cv. Redcoat
PEST: Gray nold, Botrytis cinerea Pers.

NAVE AND AGENCY:

BARTON WR, CLAYSON J E and VAUGHN F C

Vaughn Agricul tural Research Services Ltd., RR2, Branchton, Ontari o NOB
1L0

Tel: (519) 740-8739 Fax: (519) 740-8857

TI TLE: CONTROL OF GRAY MOLD I N STRAWBERRI ES USI NG FLUAZI NAM 500 AND
BRAVO 500

MATERI ALS: Fl uazi nam 500 F; BRAVO 500 SC (chl orothal onil); ROVRAL 50 WP
(i prodi one)

METHODS: A third year field of strawberries in Canbridge, Ontario was
used as the trial site. Treatnents were assigned to 2 mby 6 mplots,
replicated four tinmes and arranged according to a random zed conpl ete
bl ock design. Plots were sprayed using a 2 m hand boom with a CG,
powered sprayer at a water volunme of 500 L/ha. Sprayer pressure at the
source was 206 kPa. Efficacy ratings on June 28 consisted of a harvest
of 100 berries per plot. Diseased berries fromthe 100 harvested were
counted and a percent disease was cal cul ated. The healthy berries were
wei ghed in grans and reported as harvestable yield per 100 berries.
Percent di sease was cal culated in the same manner on July 2.

RESULTS: Efficacy and yield data are presented in the table. There was
no visual injury to the crop caused by any of the treatnents tested.
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CONCLUSI ONS: Percent disease and yield ratings showed no significant
di fference bet ween BRAVO al one, fluazi namal one or BRAVQ fl uazi namt ank
m xed. All disease and yield ratings were significantly different than
the untreated control, with the exception of the treatnent #1 yield
rating. Treatnment #1 received the fewest nunber of applications during
the experinment, which may have led to this result.

Tabl e 1. Mean Percent Di sease and Harvestable Yield on Strawberries, 1993.

Percent Di sease Percent Di sease Harvestable Yield

Tr eat nent Rat e /100 berries (Q)
(product/ha) 28-June-93 02-Jul y-93 28-June-93
1. BRAVO 500* 3.00 L 13.8 b** 12.0 b 543 bc
2. fluazinant** 1.00 L 8.3 bc 9.0 b 607 b
3. fluazinant*** 1.00 L 5.5 bc 9.0 b 618 ab
4. BRAVO 500 + 3.00 L 7.0 bc 12.0 b 638 ab
fl uazi namt** 1.00 L
5. ROVRAL 50 Wp***** 2 00 kg 0.8 c 0.0 c 712 a
6. Untreated ---- 23.1 a 29.6 a 497 c
* Two applications were made at 14 day intervals beginning at first
flower (two applications)
** Means followed by the sane letter are not significantly different
(P=0.05, Duncan's MRT)
* K Applications were made at 14 day interval s beginning at first flower,
to three days pre-harvest (three applications)
*ok kK Applications were made at 14 day intervals beginning prior to first
flow, to three days pre-harvest (four applications)
*okkk % Applications were made at seven day intervals beginning at first

flower, to three days pre-harvest (six applications)
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DI SEASES OF VEGETABLE AND SPECI AL CROPS /
MALADI ES DES LEGUMES ET CULTURES SPECI ALES

Section Editor / Réviseur de section : P.D. Hildebrand
#107 REPORT NUMBER / NUMERO DU RAPPORT
CROP: Snapbean, cv. Oregon 91-G

PEST: Gray nold, Botrytis cinerea Pers.:Fr.
White nmold, Sclerotinia sclerotiorum (Lib.) de Bary

NAVE AND AGENCY:

ORMROD D J

B.C. Mnistry of Agriculture, Fisheries and Food

17720-57th Avenue, Surrey, British Col unbia V3S 4P9

Tel: (604) 576-5600 Fax: (604) 576-5652

SVWEENEY M E

B C Mnistry of Agriculture, Fisheries and Food, 33780 Laurel Street
Abbot sford, British Col unbia V2S 1X4

Tel: (604) 852-5211 Fax: (604) 852-5428

BROCKES V R

Agriculture Canada, P.O Box 1000, Agassiz, British Colunbia VOM 1A0
Tel: (604) 796-2221 Fax: (604) 796-2221

TI TLE: EFFI CACY OF SINGLE APPLICATIONS OF FUNG Cl DES AT 10% BLOOM
AGAI NST GRAY AND WHI TE MOLD OF SNAP BEANS

MATERI ALS: BRAVO 720F (chlorothalonil); FLUAZI NAM 500 F (1 SK Bi otech
Corp.); RON LAN DF (vinclozolin); ROVRAL 50W (i prodi one)

METHODS: Five 6 mlong plots were set out in a commercial planting of
snap beans at Agassiz, British Colunmbia. There were six replications
in a randonm zed conpl ete bl ock design. Fungi ci des were applied in a
volume of 400 L/ha to the centre three rows using a hand-punped
back- pack sprayer on August 4, 1993 when the crop was at 10% bl oom (10%
of the plants had at | east one open bloon). Nunbers and wei ghts of pod
and stem infections and marketable yield were taken on August 27 from
a 2 mlength of the centre row of each plot.

RESULTS: The results are summari zed in Table 1.

CONCLUSI ONS: Gray nol d was not a serious problemin this trial and none
of the treatnents had a significant effect. VWhite mold was a
significant problem reduci ng marketabl e yield by about 2 T/ha. Ronilan
gave best control and highest yield while Bravo gave no control and
| owest yield. Fluazinamwas intermedi ate and approxi matel y equi val ent
to Rovral.
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Table 1. Efficacy of fungicides on gray and white nold of snap beans at
Agassi z, British Colunmbia 1993.

Tr eat ment Rat e Nunber of Infections/2 mof Row Mar ket abl e

(product Gay Mld VWhite Mol d Yield

/ ha) Pod Stem Pod Stem (T/ ha)

BRAVO 720F 3. 55L 5. 3a* 9. 2ab 20. 8a 58. 5a 7.2 ¢
BRAVO 720F+ 1.23L 4.5a 14. 2a 10.5 bc 20.8 b 8. 8ab
FLUAZI NAM 500F 0. 59L
FLUAZI NAM 500F 0. 98L 4. 8a 9. 0ab 13.0abc 21.7 b 9. 4ab
FLUAZI NAM 500F 0. 59L 3. 5a 6.2 Db 9.8 bc 21.8 Db 9. 0ab
RONI LAN 50%DF 1.5 kg 2. 5a 500D 5.5 ¢ 10.0 b 10. 1a
ROVRAL 50W 1.5 kg. 6. 5a 9. 5ab 10.7 bc 24.2 b 8. 6abc
UNSPRAYED - 4. 8a 8. 7ab 18. 5ab 36. 8ab 8.3 bc

* Figures followed by the sane letter are not significantly
different at the 5% 1| evel of Duncan's Miltiple Range Test

#108

STUDY DATA BASE: 375-1221-8177

CROP: Canol a, Brassica napus L. cv Excel
PEST: Bl ackl eg, Leptosphaeria macul ans

NAVE AND AGENCY:

McKENZIE D L and VERMA P R

Agricul ture Canada, Research Station, 107 Science Pl ace
Saskat oon, Saskatchewan, S7N 0X2

Tel: (306) 975-7014 Fax: (306) 242-1839

TI TLE: EFFECT OF VITAVAX RS ON TOXICITY AND EFFI CACY OF RAXIL FOR
CONTRCL OF EARLY BLACKLEG | NFECTI ON

MATERI ALS: RAXIL 2.6 F (tebuconazole 28.0%;
VI TAVAX RS FL (carbathiin 4.5% thiram 9.0% I|indane 67.5%

METHODS: 200 gram seed lots of cv Excel were treated wth RAXIL al one
or with a RAXIL - VITAVAX m xture. The seed was i medi ately count ed,
packaged and stored at 20 °C one week before planting. The test,
| ocated on land which had abundant three year old Leptosphaeria -
i nfected canola stubble, was arranged in a four replicate split plot
design with RAXIL seed dressing as the nmain plot and combinations with
VI TAVAX RS as the subplot. Each subplot consisted of three 5 mrows
wi th 200 seeds/row, all subplots were separated by three rows of barley
to reduce interplot pycnidiospore spread. During planting, carbofuran
at 200 g ai/ha was added to each row. The test area received abundant
rainfall during June and July for disease initiation and spread.
Enmer gence counts on the three rows of each plot were done four weeks
after planting. At crop growh stage 3.3, all plants in rowtwo of each
pl ot were assessed for disease severity, and a di sease rating (% DRAT)
was then cal cul ated for each plot (see Pesticide Research Report, 1982,
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p. 233). Analysis of variance for energence and percent DRAT was done;
paired t tests were done on treatnent neans for energence and di sease
severity to determ ne the effect of VI TAVAX for each RAXIL dose. Linear
and quadratic contrast anal yses were al so done to determ ne the dose -
di sease severity relationship for RAXIL with and wi thout the addition
of VI TAVAX.

Location: Agriculture Canada research farm Saskatoon

RESULTS: See the table.

CONCLUSI ONS: The addition of Vitavax significantly inproved enmergence
when RAXIL was used at O and 0.025 g ai/kg, but had no effect on
energence for RAXIL at 0.01 g ai/kg. At RAXIL dosages of 0.05 and 0.1
g ai/kg, the addition of VITAVAX significantly reduced energence. The
combi nati on of VITAVAX and RAXIL affected di sease severity only at the
hi ghest RAXIL dosage where there was a significant reduction in
severity. This effect may have been a result of the significant
difference in popul ati on between the 2 subplots.

A significant |inear decrease in energence and in disease severity
occurred with increasing dosage of RAXIL, both with and w thout the
addition of VI TAVAX There was also a significant quadratic
rel ati onship between di sease severity and RAXI L dosage when VI TAVAX was
present in the seed dressing.

In conclusion Vitavax showed no tendency to reduce the phytotoxicity
of RAXIL. There in fact appears to be a synergistic effect on energence
bet ween VI TAVAX and RAXIL at the highest doses. The reduction of
di sease severity relative to the check may be a reflection of plant
stand di fferences.

R T T
RAXI L VI TAVAX

Dose Level Emer gence T-test DRAT T-test

(g ai/kg) (m P/kg) (9 Resul t (9 Resul t

0 0 56. 3 si gni ficant 41.8 no significant
0 22.5 68. 6 di fference 42.5 di fference
0.01 0 57.6 no significant 36. 3 no significant
0.01 22.5 55.3 di fference 37.1 di fference

0. 025 0 38.3 signi ficant 35.2 no significant
0. 025 22.5 46. 9 di fference 34. 4 di fference

0. 05 0 46. 8 si gni ficant 35.0 no significant
0. 05 22.5 38.0 di fference 33. 4 di fference
0.1 0 44.0 significant 36.5 si gni ficant
0.1 22.5 23.3 di fference 31. 4 di fference
Standard Error of 1.7 0.7

Subpl ot Means
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#109
CROP: Canola, cv. Alto

PEST: Rhi zoctoni a sol ani, Bl ackleg, Phoma |ingam and
Fl ea beetle, Phyllotreta cruciferae

NAVE AND AGENCY:

ROURKE D RS, LOGECT D B

Ag- Quest, Inc., Mnto, Manitoba ROK 1M
Tel: (204) 776-2087 Fax: (204) 776-2250

TI TLE: PREM ER FOR CONTROL OF RHI ZOCTONI A/ BLACKLEG FLEA BEETLES

MATERI ALS: PREM ER PLUS (1. 4%t hi abendazol e, 4.1%thiram 35%]l i ndane),
32 mM/kg seed; PREMER (1.6% thi abendazole, 4.8% thiram 40% |i ndane)
formul ated May 1992, 28 m/kg seed; PREM ER fornmul ated May 1993, 28
m / kg seed

METHODS: The trial was established near M nto, Manitoba on May 28 in a
randonm zed conpl ete bl ock design. Each plot consisted of a single row
of treated canola seed at a seeding rate of 5 kg/ha. Phosphat e was
applied wth the seed at a rate of 20 kg/ha. Flea beetle damge was
assessed on a 0-4 scale: 0 - no | eaf danage, 1 - up to 25% danage, 2 -
up to 50% danage, 3 - up to 75% damage, 4 - plant nortality. First
fl onwer dates were recorded when 5%of the plants per row had their first
open flower. Bl ackl eg severity was rated on a 0-5 scale: 0 - no
infection; 1 - approximately 1/4 of the stemcircunference superficially
| esioned; 2 - approximately 1/2 of the stemcircunference | esioned with
some penetration of the stem 3 - approximately 3/4 of the stem
circunference | esioned and significant penetration; 4 - stemconpletely
girdl ed but intact at base and basal stem dianeter normal; 5 - stem
girdled at base, constricted, dry and brittle, my be conpletely
severed, plant dead. Vigor was rated on a 0-10 scale. The effect of
rhi zoctoni a was neasured by counting enmergence in 5 mof each row. The
data were analyzed with Duncan's MRT at a 5% confidence interval.

RESULTS: The results are summri zed in the table.

CONCLUSI ONS: All PREM ER treatnents reduced fl ea beetl e damage, tended
to increase plant popul ati ons and tended to decrease bl ackl eg i nfection
fromthat of the untreated check. The 1993 and 1992 fornul ati ons of
PREM ER were not significantly different. The PREM ER PLUS treat nent
was significantly better than the PREMER treatnments for flea beetle
control on June 21, and was not significantly better for any other
observati on.
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Tr eat ment Fl ea Beetl e Damage Pl ant Count 1st Fl ower Vigor Bl ackl eg

Jn 14 Jn 18 Jn 21 Jn 18 Jn 28 Dat e JI 31 Au 26 Sp 22

Cot-1If 1-2If 2-3If 1-2If 4-5|f July M df |
Unt r eat ed 1.1la* 1. 1la 1. O0a 64a 82a 19a 9a 1.6a 2.0a
PREM ER 1993 0. 5b 0. 6b 0.5b 64a 90a 18ab 9a 1.3a 1.6a
PREM ER PLUS 0. 4b 0.3b 0. 3c 77a 100a 18b 9a 1.1a 1. 6a
PREM ER 1992 0. 5b 0. 6b 0.5b 68a 88a 18b 9a 1.3a 1.8a

*  Means followed by the sane letter do not differ significantly
(Duncan's Multiple Range Test, P = 0.05).

#110

STUDY DATA BASE: 375-1221-8177

CROP: Canol a, Brassica napus L. cv Excel

PEST: Seed decay, Danping - off, Root Rot, Rhizoctonia solani, AG2-1

NAVE AND AGENCY:

McKENZIE D L and VERMA P R

Agriculture Canada, Research Station, 107 Science Pl ace
Saskat oon, Saskatchewan S7N 0X2

Tel: (306) 975-7014 Fax: (306) 242-1839

TI TLE: EFFI CACY OF SEED TREATMENT FUNG ClI DES FOR CONTRCL OF RHI ZOCTONI A
SEED ROT AND PRE- EMERGENCE DAMPI NG OFF OF CANOLA, 1993

MATERI ALS: VI TAVAX RS FL (carbathiin 4.5 % thiram9.0 % |indane 67.5
% ; FLUAZI NAM 500 F (50% ai);

CLOAK (carbathiin 4.5 % thiram9.0 % |indane 53.3 %;

RAXIL (UBI 2584-1) (tebuconazole 0.8 % ; APRON (UBI 2379) (netal axyl
31. 7%

METHODS: 100 g seed lots of cv Excel were treated with the seed
dressings; the seed was then counted, packaged and stored at 20 degrees
C one week before planting. The test was arranged in a four replicate
R C B design with two 6 m rows/plot and 200 seeds/row. Trifluralin
pre-emnmergence herbicide at 1.0 kg ai /ha was applied to the test area two
weeks prior to planting. During planting carbofuran granules at 200
g ai/ha and 200 kernels of rye grain infested with Rhizoctonia sol ani
AG 2-1 were added to each row. In addition to the seed treatnents,
FLUAZI NAM was applied as a foliar spray two weeks after energence using
an R&D pl ot sprayer at 276 kPa and 300 L solution/ha. A second test in
whi ch no Rhi zoct oni a i nocul um was used was planted i n an adj acent area.
Enmer gence counts on all rows were done three weeks after energence. At
grow h stage 4.1, plants in the check plots were exam ned for root rot;
m ni rum anounts were found and no data was recorded. Anal ysi s of
variance for percent energence, and, the Waller - Duncan k-ratio t test
on treatnent means, were done.

Location : Agriculture Canada research farm Saskatoon
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RESULTS: See table.

CONCLUSI ONS: VI TAVAX + APRON + RAXIL, and both FLUAZI NAM treatnents
di spl ayed significant phytotoxicity in the uninfested test. Al |
carbathiin containing treatments and FLUAZI NAM at 3.0 nl/kg
significantly inproved energence in the infested test. The VI TAVAX
treatments and CLOAK were superior to FLUAZINAM at 3.0 ml/kg but this
may have been a reflection of the phytotoxicity of FLUAZI NAM The
addition of RAXIL to the VI TAVAX- APRON conbi nati on reduced the efficacy
agai nst damping off but again this my have been due to the
phytotoxicity of RAXIL. CLOAK was not as efficacious as VI TAVAX RS
despite simlar fornul ations.

Rat e Mean % Emer gence

Tr eat nent (mM P/ kg seed) Infested Uninfested
Test Test

VI TAVAX RS FL 22.5 56. 0 ab* 88.8 a

VI TAVAX RS FL + APRON 22.5 + 1.2 59.4 a 84.8 a

VI TAVAX RS FL + APRON + RAXI L 22.5 + 1.2 + 2.0 49.7 bc 72.0 b

CLOAK 22.5 42.8 ¢ 86.5 a

FLUAZI NAM 3.0 18.6 d 69.9 b

FLUAZI NAM 6.0 14.1 de 54.9 ¢
FLUAZI NAM 3.0 (+1.0 L/ha) 16.3 de ----

Check 10.7 e 83.9 a
Standard Error of Treatnent Means 3.9 3.8

*  Values within a colum followed by the sane letter are not
significantly different according to the Waller Duncan k-ratio t
test, P = 0.05.

#111

STUDY DATA BASE: 375-1221-8177

CROP: Canol a, Brassica napus L. cv Excel

PEST: Sclerotinia stemrot, Sclerotinia sclerotiorum

NAVE AND AGENCY:

McKENZIE, D L and VERMA, P R

Agriculture Canada, Research Station, 107 Sci ence Pl ace
Saskat oon, Saskatchewan S7N 0X2

Tel: (306) 975 7014 Fax: (306) 242 1839

TITLE: A DOSE RESPONSE STUDY OF SEVERAL FUNG Cl DES FOR CONTROL OF
SCLERCTI NI A STEM ROT | N CANCLA, 1993

MATERI ALS: BENLATE 50 DF (benonyl 50.0%; SPORTAK 40 EC (prochl oraz
40.0% ; ANVIL (hexaconazole 5.0%; ELITE 45 DF (tebuconazol e 45.0%;
SAN 619 100 SL (cyproconazol e 10.0%; TILT 250 EC (propi conazol e 25. 0% ;
RENEX (surfactant); ENHANCE (surfactant)
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METHODS: The range of rates of application, 150 to 600 g ai/ha, was
within the suggested experinental rates for the five unregistered
fungi ci des. BENLATE which is registered for control of Sclerotinia stem
rot of canola was used as the standard. A test site was established in
an area where sclerotia of S. sclerotiorumwere abundant in the soil.
The test consisted of 3 mX 2 mplots arranged in a four replicate split
pl ot design. Fungicide was the main plot effect, and rate of fungicide
was the subplot effect. The test area had abundant rainfall to
establi sh a dense canopy and to stinul ate producti on of apothecia by S.
sclerotiorum At growth stage 3.3, nultiple daily msting of the plots
was begun to maintain | eaf wetness and soil noisture. The fungicides
were applied at gromh stage 4.1 (25% bl oom) using a R&D pl ot sprayer
at 276 kPa and 350 L solution/ha. At growth stage 5.2, 100 pl ants/ pl ot
were categorized for disease severity and the nunmbers of plants in
the 5 di sease categories were wused to calculate a disease rating (%
DRAT) for each plot (see Pesticide Research Report, 1982, p. 238).
Anal ysis of variance for percent DRAT, and Ilinear, quadratic (quad)
and cubic conparisons on rates for each fungicide were done.

LOCATI ON: Agricul ture Canada Research farm Saskatoon, Saskatchewan.

RESULTS: See the table.

CONCLUSI ONS: BENLATE (the standard) and SAN 619 showed significant
i near reduction in di sease severity with i ncreasing dose. The efficacy
of SAN 619 was simlar to that of BENLATE at all doses. ANVIL, SPORTAK,
ELI TE and TILT di spl ayed no tendency to reduce Sclerotinia stemrot at
the rates tested.
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DRAT
Fungi ci de Rate (g ai/ha) (9 Ot hogonal Conpari son*

BENLATE 50 DF 0 33.4
150 31.1 linear: Pr>F = 0.01
300 21.6 quad: Pr>F = 0.96

450 20. 8

600 13.6

SAN 619 100 SL 0 38. 4
150 31.3 linear: Pr>F = 0.03
300 31.4 quad: Pr>F = 0.74

450 20. 3

600 20. 3

SPORTAK 40 EC 0 27.9
(+ ENHANCE@L50ni / ha) 150 21.6 linear: Pr>F = 0.75
300 32.8 quad: Pr>F = 0.73
450 29.9 cubic: Pr>F = 0.36

600 26. 8

ANVI L 0 41. 6
150 50.8 linear: Pr>F = 0.03
300 43.5 quad: Pr>F = 0.31
450 48. 8 cubic: Pr>F = 0.18

600 63.3

ELI TE 0 39.1
(+ RENEX@50 ml/ha) 150 43. 8 linear: Pr>F = 0.78
300 38.3 quad: Pr>F = 0.83

450 34.8

600 40. 8

TILT 0 29. 4
150 42. 1 linear: Pr>F = 0.08
300 39.4 quad: Pr>F = 0.52
450 43.3 cubic: Pr>F = 0.47

60 45.5

Standard Error of Subpl ot Means 6.0

* Linear, quadratic and cubic conparison results from SAS conputer
program
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#112

| CAR 86000190

CROP: Carrot, cv. Caropak

PEST: Sclerotinia white nold, Sclerotinia sclerotiorum(Lib.) de Bary

NAVE AND AGENCY:

McDONALD M R and JANSE S

Muck Research Station, HRIO R R #1, Kettleby, Ontario LOG 1J0
Tel: (905) 775-3783 Fax: (905) 775-4546

TI TLE: EVALUATION OF FUNGQ CIDES FOR THE CONTROL OF SCLEROCTINIA ON
CARROTS | N STORAGE

MATERI ALS: FUNG NEX 190 EC (triforine); BRAVO 500 (chlorothalonil);
ROVRAL 50 WP (i prodione); BENLATE 50 WP (benonyl); Javex 12 (chlorine
12-13%

METHODS: On May 26, 1992, carrots were seeded in naturally infested soi
at the Muck Research Station. Plots were four rows wide, 3.75 min
I ength and replicated four tinmes in a randoni zed conpl ete bl ock desi gn.
The field treatnents were applied Septenber 23, 30 and Cctober 7, 1992
using solid cone spray nozzles with 65 p.s.i. and 350 L of water/ha.
Approximately 10 kg of carrots fromeach pl ot were harvested on Novemnber
10, 1992. Dip sanples were washed and i Mmersed in treatnent solution
for 5 seconds. All sanples were placed in plastic containers and put
in a Filacell storage where the tenperature and relative humdity were
kept at approximately 1 degree C and 90% respectively.

The nunber of carrots wth and w thout visible white nold were counted
and those with nold were assessed for degree of disease on February 19
and April 23, 1993.

A nunber was assigned to the degree of disease, 5 represented no
di sease, 3.7 represented noderate disease and 1.0 represented severe
di sease such that the carrot was in a liquified state.

RESULTS: As presented in Table 1.

CONCLUSI ONS: None of the fungici des reduced t he percent di sease conpar ed
to the untreated check and sonme treatnents i ncreased di sease inci dence.
The chlorine dip increased the percent di sease. The untreated check had
very low levels of white nmold on April 23, 1993 and there is no
explanation as to why the nunmber of carrots with white nold decreased
during the storage period. There were no significant differences inthe
degree of di sease anpbng treatnents.
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Post February 19, 1993 April 23, 1993

Field harvest  ------------------ oo

Tr eat ment application dip Per cent Degr ee Per cent Degr ee
(kg/ ha (product di sease of di sease of

product) per L/ H0) di sease di sease

FUNG NEX 190 EC 2.25 L - 2. 2bcd* 3.4a 1. 2def 3.0a

ROVRAL 50 WP 1.5 - 6. Oab 3. 9a 3. 0a-e 3. 5a

Check - - 2. 0cd 4. 7a 0. 5f 4. 5a

BENLATE 50 WP 1.1 - 3. 7a-d 3. 8a 1. 2def 4. 1a

BRAVO 500 3.0 L - 3. 5abc 3. 7a 3. 2a-f 3. 2a

Chl orine dip - 1.0 m 6. 7a 4. 4a 6. 7a 3. 6a

FUNG NEX 190 EC dip - 4.5 m 3.0 a-d 4. 3a 6. Oabc 4. la

ROVRAL 50 WP dip - 349 2. 2bcd 4. 0a 3.7a-d 4. 2a

BENLATE 50 WP dip - 2.2 ¢ 2. 2cd 4. 8a 7. 0ab 3.7a

BRAVO 500 dip - 6 m 1.0d 3. 6a 1. 5def 3. 1a

*  Nunbers in a colum followed by the sane letter are not significantly

different at P=0.05, Protected L.S.D. Test. Data on percent damage

were subjected to an Arcsin transformation for analysis; untransforned
data are presented in the table.

#113
| CAR: 86000190
CROP: Lettuce, cv. Ithaca

PEST: Lettuce drop, Sclerotinia sclerotiorum(Lib.), de Barry and
Sclerotinia mnor: Jagger

NAVE AND AGENCY:

McDONALD, M R and JANSE, S

Muck Research Station, HRIO R R #1, Kettleby, Ontario LOG 1J0O
Tel: (905) 775-3783 Fax: (905) 775-4546

TI TLE: EFFI CACY OF FUNG Cl DES FOR THE CONTROL OF SCLEROTI NI A DROP OF
LETTUCE

MATERI ALS: DI THANE DG (mancozeb 75%; FLUAZI NAM 500 ( ASC 66825 50%

METHODS: Lettuce was direct seeded into naturally-infested soil at the
Muck Research Station on May 18, 1993. A random zed conpl ete bl ock
arrangenent with four blocks per treatnent was used. Each replicate
consisted of eight rows, 5 min |ength. DI THANE DG was used as a
standard treatnment for conparison with FLUAZI NAM500. FLUAZI NAM 500 was
applied at rates of 1.0 L, 0.5 L and 0.4 L product/ha. DI THANE DG was
applied at 2.25 kg product/ha. FLUAZI NAM 500 treatnents at 1.0 L and
0.5 L product per ha were applied on May 25 at energence and June 24 as
a broadcast soil drench.
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FLUAZI NAM 500 at 0.4 L/ ha plus D THANE DG were applied as foliar sprays
at 60 p.s.i. in 500 L/ha of water on May 25, June 24 and July 6 and 15.
The nunber of lettuce heads infected wth sclerotinia was assessed at
harvest. The trial was harvested on July 29.

RESULTS: As presented in Table 1.

CONCLUSI ONS:  Levels of lettuce drop were low in the trial and no
significant differences were found anong any of the treatmnents.

Tabl e 1. Eval uation of FLUAZI NAM 500 and DI THANE DG for the control of
| ettuce drop in 1993.

Tr eat ment Rat e Per cent Per cent

(product/ ha) mar ket abl e di sease
FLUAZI NAM 500* 1.0 L 68. 8a*** 4. 38a
FLUAZI NAM 500* 0.5 L 80. Oa 3.13a
FLUAZI NAM 500* * 0.4 L 68. Oa 5. 00a
DI THANE DG * 2.25 kg 76. 6a 5. 63a

* Broadcast soil drench at energence and repeated in three to four
weeks.

** Broadcast spray at energence and a ten day schedule to 14 days
pre- harvest.

*** Nunmbers in a colum followed by the sane letter are not
significantly different at P=0.05, Protected L.S. D. Test. Data
were subjected to an Arcsin transformation for anal ysis;
untransforned data are presented in the table.

#114

| CAR: 2090230B

CROP: Monarda, cv. Mrden-3

PEST: Powdery mil dew, Erysiphe cichoracearum DC.: Mr at

NAME AND AGENCY:

HOMRD R J, BRIANT M A, SIMS S M and CALDERON J A

Al berta Special Crops and Horticultural Research Center,
SS4, Brooks, Alberta TI1R 1E6

Tel : (403) 362-3391 Fax: (403) 362-2554

TI TLE: EFFI CACY OF M CRO- NI ASUL W FUNG Cl DE AGAI NST POWDERY M LDEW ON
MONARDA, 1993

MATERI ALS: M CRO- NI ASUL W 92% WP (sul phur)

METHODS: The trial was conducted in an experinmental plot of nonarda
(Monarda fistulosa L.) at the ASCHRC, Brooks. The rows were spaced 1.0
m apart and the spacing between plants within rows was 0.5 m Each
treatnent (Table 1) was applied to four 20 n? subplots, each contai ning
about 40 plants. A simlar set of subplots was sprayed with tap water
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as a control. The treatnments were arranged in a conpletely random
design. The sprays were applied with a C0, propelled, hand-held boom
sprayer equi pped with two Tee Jet 8001 nozzles. The spray was directed
onto the top and exposed sides of each row The plants were 30-40 cm
tall and had fl ower buds on June 18 when the first sprays were applied.
The equi val ent of 200 L/ ha of spray m xture was applied to each subpl ot
usi ng a boom pressure of 250 kPa. Powdery nil dew was just beginning to
appear on the bottom | eaves of the nonarda plants at this tine. Five
rates of M CRO- NIASUL, ranging from 1.0 to 9.0 kg of product/ha, were
used in this experiment. A second application of each treatnment was
made at the early bloomstage (July 8). FromJuly 26-30, visual ratings
of mldew severity were made by collecting 25 stens from each subpl ot
and counting the nunber of leaves with mldew per stem These counts
were converted to percent infected | eaves per stem arcsin- or square-
root-transforned and subjected to polynonial regression analysis. At
full bloom (July 26), which is the optimum tine for harvesting this
crop, 2 kg of plant material was cut from each subplot. A 500 ¢
subsanpl e fromeach harvested | ot was oven dried at 40 degrees C for 48
hr and the dry wei ght was determ ned. The remai nder of the material was
frozen at 20 degrees C immediately after cutting. Two weeks later, a
200- 250 g subsampl e of frozen plants from each subpl ot was chopped and
placed in a hydrodistillation flask where the essential oils were
extracted, condensed and the volunme nmeasured. A small anpunt of each
oil sanple was subjected to gas-1iquid chromatography to determ ne the
percent geraniol, the principal essential oil in nonarda. The oil and
dry matter yields were also statistically anal yzed.

RESULTS: See Table 1. M CRO NI ASUL provided statistically significant
control of powdery mnmildew, conmpared to the untreated check, at all of
the rates tested. The greatest disease control was provided by the 9
kg/ ha rate. The high incidence of powdery mil|dew on the | ower surface
of the leaves indicated that the spray coverage was poor. QI vyields
fromall of the fungicide-treated subplots were significantly higher
than the check, but there were no significant differences in percent
gerani ol between any of the treatnents, including the check.

CONCLUSI ONS: M CRO-NI ASUL W provided significant control of powdery

m | dew under the conditions of this trial. Applying the fungicide with
an overhead boomfailed to achi eve adequate coverage of the undersides
of the leaves and the mldew incidence thereon remined high. For

maxi mum ef fi cacy, M CRO NI ASUL shoul d be applied in a manner that wl
achi eve thorough coverage of both the upper and |ower surfaces of
nonar da | eaves.
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Table 1. Powdery mldew incidence, oil yield and percent geraniol in
nonarda sprayed with five rates of M CRO Nl ASUL W fungicide at Brooks,
AB in 1993*.

Tr eat ment Rat e M | dewed | eaves Ol yield CGer ani ol

(product/ (% (m /1009 (%

ha) Upper ** Lower *** oven dry wt.)
surface surface

M CRO-NIASUL 1.0 kg 86.8 99.3 2.70 96.5
M CRO-NI ASUL 3.0 kg 37.2 97.4 3.04 96. 6
M CRO-NI ASUL 5.0 kg 19.1 95.5 3. 17 96. 4
M CRO-NIASUL 7.0 kg 33.9 91.0 3.03 96. 7
M CRO-NI ASUL 9.0 kg 9.4 84.3 3.04 97.0
Check - 95.3 98. 8 1.85 96.1

(wat er only)
Each value in this table is the nean of four replications.

** These data were arcsin transformed prior to regression anal ysis.
The detransforned nmeans are presented here.

***  These data were square root transformed prior to regression
analysis and the detransforned means are reported here.
Regressi on equations and correlation coefficients were:
M | dewed | eaves (upper surface):
y =81.71 - 24.03 x + 3.96 x 2 - 0.22 x 3

M | dewed | eaves (| ower surface):

y =9.94 + 0.02 x - 0.01 x 2

r = 0.73"

Ol yield:

y =1.92 + 0.77 x - 0.15 x 2 + 0.01 x 3
r = 0.71"

#115

| CAR: 86000190

CROP: Onion, yellow cooking, cv. Benchmark

PEST: Botrytis |eaf blight, Botrytis squanpsa: Wl ker

NAVE AND AGENCY:

McDONALD M R and JANSE S

Muck Research Station, HRIO R R #1, Kettleby, Ontario LOG 1J0O
Tel: (905) 775-3783 Fax: (905) 775-4546

TI TLE: EFFI CACY OF FUNG Cl DES FOR CONTROL OF BOTRYTI S LEAF BLI GHT

MATERI ALS: BRAVO 500 (chlorothalonil); ROVRAL 50 WP (i prodione);
FLUAZI NAM 500; ASC 67098

METHODS: Onions were seeded into organic soil at the Mick Research
Station on May 14, 1993. A random zed conpl ete bl ock arrangenent with
four blocks per treatment was used. Each replicate consisted of four
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rows, 5 min length. The treatnents consisted of: 1) BRAVO 500 at 2.0
L/ ha, 2) ROVRAL 50 WP at 1.5 kg/ha, 3) FLUAZI NAM 500 at 0.4 L/ha plus
BRAVO 500 at 2.0 L/ha, 4) ASC 67098 at 1.2 kg/ha, 5) ASC 67098 at 1.5
kg/ ha, 6) FLUAZINAM 500 at 1.0 L/ha, and 7. untreated check. Al
fungi ci des were applied as foliar sprays using a solid cone spray nozzle
at 80 p.s.i. and 500 L/ha water. Treatnments one to five were applied
on July 21, August 3, August 13, and August 26. Treatment six was
applied August 26 only. Twenty five plants per replicate were sanpl ed
on Septenber 8 and two | eaves per plant with approximately 80% or nore
green |eaf tissue were rated for percentage of |eaf blight using the
Manual of Assessnment keys for Plant Diseases by Cive Janes, Key No
1.6.1. The nunber of green and dead |eaves per plant were also
recorded.

RESULTS: As presented in Table 1.

CONCLUSI ONS: Significant differences in control of botrytis |eaf blight
were found. Application of FLUAZI NAM 500 pl us BRAVO 500 resulted in the
| onest percentage of botrytis | eaf blight and the | owest nunber of dead
| eaves/ pl ant.

Table 1. Effect of fungicides on percent botrytis |eaf blight and number
of green and dead | eaves per plant in Kettleby/Bradford, Ontario in 1993.

Tr eat nment Rat e Per cent # of Dead # of Green
(product/ ha) bl i ght | eaves/ pl ant | eaves/ pl ant

ROVRAL 50 WP 1.5 kg 28.8 a* 3.53 abc 5. 24 bcde

FLUAZI NAM 500 1.0 L 16.3 b 3.71 ab 5.75 bc

ASC 67098 1.2 kg 11. 25 bcd 2.95 bcd 5.59 bcd

BRAVO 500 2.0 5.8 cde 2.79 cd 5. 45 bcde

ASC 67098 1.5 kg 5.0 cde 2.79 cd 6.56 ab

FLUAZI NAM 500 + 0.4 L

BRAVO 500 2.0 L 2.5 e 2.38 d 7.28 a

Check - 13.8 bc 4.27 a 4.2 e

*  Nunbers in a colum foll owed by the same letter are not significantly
different at P=0.05, Protected L.S.D. Test.



1993 PEST MANAGEMENT RESEARCH REPORT

#116

| CAR 86000190

CROP: Onion, yellow cooking, cv. Benchmark

PEST: Botrytis |eaf blight, Botrytis squanpsa: Wl ker

NAVE AND AGENCY:

McDONALD M R and JANSE S

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 | PRODI ONE AND DI THANE DG FOR THE
CONTRCL OF BOTRYTI S LEAF BLI GHT

MATERI ALS: ROVRAL 50 WP (i prodione); DI THANE DG (nmancozeb 759% ;
EXP 10370A 50 WG (i prodi one)

METHODS: Onions were seeded into organic soil at the Mick Research
Station on May 7 and 9, 1993. A random zed conpl ete bl ock arrangenent
with four blocks per treatnment was used. Each replicate consisted of
eight rows, 5 min length. ROVRAL 50 WP and EXP 10370A were applied
singly at 1.5 kg product/ha and at a rate of 0.75 product/ha in
combination with DI THANE DG at 2.0 kg product/ ha. Dl THANE DG was
applied singly at a rate of 2.0 kg product/ha. An untreated check was
al so included. Treatnents were applied on July 9, 22, August 3 and 13,
1993, as foliar sprays at 60 p.s.i in 500 L of water. Twenty-five
plants per replicate were harvested on August 24, 1993. The three
| onest | eaves on each plant with approxi mately 80% or nore non-necrotic
tissue were rated for percent green |eaf area using the Manual of
Assessment Keys for Plant Disease by Cive Janes, Key No 1.6.1. The
nunmber of green and dead | eaves on each plant was al so recorded.

RESULTS: As presented in Table 1.

CONCLUSI ONS: All fungicide treatnments i ncreased the percentage of green
| eaf tissue and reduced the nunber of dead | eaves/pl ant, except DI THANE
DG applied alone. None of the treatnents increased the nunber of green
| eaves conpared to the untreated check. Onions in the untreated check
| odged two to three days earlier than those treated with fungicide.
Control of botrytis |leaf blight with EXP 10370A 50 WG was equi valent to
t hat of ROVRAL 50 WP.
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Tabl e 1. Evaluation of iprodione and DI THANE DG for the control of
botrytis leaf blight of onions in 1993.

Tr eat ment Rate (kg Per cent # of Dead # G een
product/ ha) green tissue | eaves/ pl ant | eaves/ pl ant

ROVRAL 50 WP 1.5 82. 5ab* 2. 40a 7.44 a

ROVRAL 50 WP 0.75 + 85. 0ab 2. 33a 7.23 a

+ DI THANE DG 2.0

EXP 10370A 50 WG 1.5 87. 5a 2.42a 7.10 a

EXP 10370A 50 WG 0.75 + 90. Oa 2. 30a 7.01 a

+ DI THANE DG 2.0

DI THANE DG 2.0 77.5bc 3. 14b 6.96 a

Check --- 71. 3c 3.47b 6.01 a

*  Nunbers in a colum followed by the sane letter are not
significantly different at P=0.05, Protected L.S.D. Test. Data
on percent green tissue were subjected to an Arcsin transformation
for analysis; untransfornmed data are presented in the table.

#117

| CAR. 86000190

CROP: Onion, yell ow cooki ng

PEST: White rot, Sclerotium cepivorum Berk

NAVE AND AGENCY:

McDONALD MR and REMEDICS T

Muck Research Station, HRIO R R #1, Kettleby, Ontario LOG 1J0
Tel: (905) 775-3783 Fax: (905) 775-4546

TI TLE: EVALUATI ON OF FUNG Cl DES FOR THE CONTROL OF WHI TE ROT I N MJCK
SA LS

MATERI ALS: BRAVO 500 (chlorothalonil) 3.0 L/ha;
FLUAZI NAM 500 (fluazinam 0.5 L plus 1.0 L/ha;
FUNG NEX (triforine) 3.0 L/ha; ROVRAL 50 WP (i prodione) 1.5 kg/ha

METHODS: Plots were established on each of four farnms with known
histories of white rot in the Holland Marsh. A plot was also
established in an enclosed area, artificially infested with white rot
sclerotia, at the Mick Research Station (MRS). On site one a, the cv.
Norstar was seeded March 1 and transplanted into the field May 12.
Fungi ci des were applied as a soil drench on May 17 and agai n on June 15.
At site one b, on the sane farm BOTRAN (dichl oran) was applied before
pl anting; the sanme cv. and planting tinmes were used. Fungicides were
applied on June 2 and July 5. On site two, cv. Fortress was seeded
April 30 and fungicides applied on May 18 and June 17. On site three,
the cv. Eskinp was seeded May 1 and the fungici des applied on May 21 and
June 22. On site four, the cv. Rocket was seeded April 30 and
fungi ci des applied May 21 and June 22.
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Plot sizes at all sites except the Miuck Research Station were four 4
mrows and replicated six tinmes. Trials were arranged in a random zed
conpl ete bl ock design. Fungicide treatnents were applied using a back-
pack sprayer and directed at the base of the plant. At sites two, three
and four, the fungicides were applied at the flag stage, using 1000 L/ ha
of water.

At the Muck Research Station, FLUAZI NAM was applied at 1.0 and 0.5 L
ai/ha and replicated three times. Cultivar Fortress was seeded May 14
with a V-belt seeder in six rows 4 mlong spaced 40 cm apart.

RESULTS: As presented in Table 1. The check on site five was badly
damaged by oni on maggot .

CONCLUSI ONS:  The fungicide applications did not reduce white rot
conpared to the untreated check. The levels of white rot were
relatively low at all of the sites.

Tabl e 1. Evaluation of fungicides for the control of onion white rot in 1993.

Tr eat nment Percent White Rot | nfection
Rat e Site 1la Site 1b Site 2 Site 3 Site 4 Site 5
(ai/ha) ( BOTRAN) (MRS)
FLUAZI NAM 500 1.0 L 4. 67a* 19. 45a 8. 83a 1.91a 4.28a 9. 02a
FLUAZI NAM 500 0.5 L 3. 65a 16. 13a 8. 96a 3. 38a 4.12a 4. 40a
BRAVO 500 3.0 L 2. 78a 13.57a 8. 18a 2.27a 2.97a
FUNG NEX 3.0 L 4.33a 24. 77a 8. 26a 3. 79a 1. 74a
ROVRAL 50WP 1.5 kg 8. 08a 19. 97a 11. 27a 2. 60a 3.22a
Check 7.71a 20. 22a 10. 62a 4.81a 4. 85a

*  Nunbers in a colum followed by the sanme |letter are not significantly
different at P=0.05, Protected L.S.D. Test.
#118
STUDY DATA BASE: 362-1241-9301
CROP: Field pea, cv. Radley and AC Tanor
PEST: Ascochyta blight, Mycosphaerella pinodes (Berk. & Blox.)
NAME AND AGENCY:
WARKENTIN T D and RASHI D K'Y
Agriculture and Agri-Food Canada, Research Station
Unit 100 - 101 Route 100, Morden, Manitoba R6M 1Y5
Tel : (204) 822-4471 Fax: (204) 822-6841

TITLE: CONTROL OF ASCHOCHYTA BLIGHT OF FIELD PEA BY FUNG Cl DE
APPLI CATI ONS

MATERI ALS: BENLATE (Benonyl 50%; ROVRAL 4F (I prodi one 41.6%;
BRAVO (Chl orothlonil 50%; TILT (propiconazole 25%.
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METHODS: Experinments were conducted at Morden and Darlingford, Manitoba
in 1993. Field pea (PisumsativumL.) was planted in four row plots
with arowlength of 3 m 0.3 mspacing between rows, and 1.2 m between
plots. Seeding rate was 75 seeds/n¥. The experinment was arranged in a
split plot design with four replicates; cultivar as min plot and
fungicide treatnent as subplot. AC Tanor and Radley were the two
cultivars used. Dates of seeding were 14 May at Morden and 20 May at
Darlingford; harvest dates were 1 Septenber at Morden and 17 Septenber
at Darlingford.

Fungi cides rates (in kg ai/ha) were as follows: Benlate, 0.763; Bravo,
2.00; Rovral 4F, 0.600; and TILT, O.125. Fungi cide treatnents were
applied either once, twice or three tinmes. The initial application was
made just prior to flowering; the second application at md-fl owering;
the third application at |late flowering. The fungicides were applied
ina water volunme of 300 L/ha at 276 kPa using a hand-held boom Plots
wer e assessed for M pinodes synptons at each spray date and t hree weeks
after the final application. Synptons were visually estimted as the
percent of foliage area infected, using a 0-8 scal e where 0=no i nfection
and 8=>80% of foliage area infected.

RESULTS: The effect of four fungicides on the control of Ascochyta
blight of field peain 1993 is summarized in Table 1. The effect of the
fungicide treatnments was simlar on the two cultivars tested so results
wer e conbi ned. All fungicide treatnments significantly reduced the
severity of Ascochyta blight at the Darlingford site, as did al
treatnments except the single application of Rovral 4F and one or two
applications of TILT at the Mrden site. Several of the fungicide
treatnments al so increased the yield of field peas. At Mrden, all Bravo
and Benl ate treatnments significantly increased yield. At Darlingford,
all Bravo and Benl ate treatnents except the single application of Bravo
significantly increased vyield. None of the Rovral 4F treatnents
enhanced yield. O the TILT treatnents, yield was only increased when
applied three tines at the Darlingford site. The greatest vyield
i ncreases at Morden (68% and Darlingford (153% occured when Bravo was
applied three tines.

CONCLUSI ONS: Based on results obtained in 1993 at two |locations in
Mani t oba, the fungicides Bravo and Benl ate were effective in reducing
the severity of Ascochyta blight and increasing the yield of field pea.
TILT and Rovral treatnents were less effective in reducing disease
severity than Bravo or Benl ate, and were i neffective i n enhanci ng yi el d.
We plan to repeat this experinent in 1994.
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Table 1. Effect of four fungicides on the control of Ascochyta blight
on field pea in 1993.

Tr eat nent No. of Di sease Yi el d

applications severity*, ** (kg/ ha)

D* * * M D

Contr ol - 7.4 a 7.0 a 717 e 1111 e
Benl at e 1 6.1 cd 6.5 bc 1099 cd 1498 bc
Benl at e 2 6.0 d 6.4 bc 1326 b 1646 ab
Benl at e 3 4.9 e 6.5 bc 1786 a 1688 ab
Br avo 1 6.5 bc 6.4 bc 862 e 1456 bcd
Br avo 2 6.0 d 6.1 c 1275 bc 1708 ab
Br avo 3 5.0 e 6.1 c 1817 a 1861 a
Rovral 4F 1 6.9 b 6.6 ab 777 e 1104 e
Rovral 4F 2 6.4 cd 6.5 bc 811 e 1213 de
Rovral 4F 3 6.5 bc 6.4 bc 741 e 1173 e
Tilt 1 6.5 bc 6.8 ab 737 e 1298 cde
Tilt 2 6.5 bc 6.8 ab 906 de 1298 cde
Tilt 3 6.4 cd 6.4 bc 1080 cd 1329 cde
C. V. 5.9 6.1 19. 3 16.5

Only the final disease severity ratings are presented.

** Means within a colum followed by the same letter are not
significantly different according to Duncan's Multipl e Range Test
(P<0.05).

*** D=parlingford site, M=Morden site.

#119

STUDY DATA BASE: 362-1221-8902

CROP: Sunflower, cv MRS-42

PEST: Rust, Puccinia helianthi Schw.

NAME AND AGENCY

RASH D K'Y

Agriculture and Agri-Food Canada, Research Station
Unit 100 - 101 Route 100, Morden, Manitoba R6M 1Y5
Tel: (204) 822-471 Fax: (204) 822-6841

TI TLE: CONTROL OF SUNFLOWER RUST BY FUNG Cl DE APPLI CATI ONS

MATERI ALS: BENOWYL 50% (Benl ate T); MYCLOBUTANIL 40% WP ( RH- 3866) ;
Mancozeb 80% (Dithane M 45); EXPERI MENTAL ROHM & HAAS CANADA (RH 7592
2F 23%;

| SK- Bl OTCH 50% ( Fl uazi nan) ; CHLOROTHALONI L 50% ( Br avo) ;

PROPI CONAZOLE 25% (Tilt); (SAN 371 F 25% \WP) ;
OCTYLPHENOXYPOLYETHOXYETHANOL (Triton XR, Emul sifier)

METHODS: Trials were conducted at the Agricul ture and Agri-Food Research
Station at Morden, Manitoba in 1991-1992. Sunflower (Helianthus annuus
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L.) was planted in 6 mrows at 0.75 m spaci ng between rows and 0.15 m
spaci ng between plants within rows. Each treatnent was applied on four
row plots. The treatnments were arranged in a random zed conpl et e bl ock
design with four replicates.

Seeding was done in the 3rd week of May and harvesting was conpl eted
in the |last week in Septenber. Two rows, one of each of the susceptible
cul tivars Conmander and S-37, were planted as rust-spreaders after every
four plots. Al rows of the two susceptible rust-spreader cultivars
were artificially inoculated with rust at the seedling stage for early
i nfections and devel opnent of the di sease.

Each fungici de was applied either in one application at flowering, or
intwo applications, one at flowering and a second two weeks | ater. The
rates used for the individual fungicides are those recommended by the
produci ng and marketing conpany and are presented in Table 1. The
emul sifier Triton XR was used with RH 7592 at the rate of 2.5 m /L as
recommended by the producing conpany. The fungicides were applied in
wat er 200 L/ ha using a knap-sack sprayer. Plots were assessed for rust
severity at the end of the season. Rust severity was visually estimated
as the percentage |eaf area infected in the 4-row plots.

RESULTS: Dithane-M45 in two applications gave the best control of
sunfl ower rust, followed by two applications of Fluazinam One
application of Dithane-M5, Fluazinam and Tilt as well as two
applications of Bravo also significantly reduced the rust severity
(Table 1). However, only the two applications of Dithane-M45 and Tilt
resulted in significant yieldincrease. Neither one or two applications
of the fungicides RH 3866, RH 7592, and Benlate significantly reduced
rust severity but each, when used in one application at flowering,
resulted in significant increase in yield over the control treatnent.
None of the fungicides used had any significant effects on oil content.
Only two applications of Tilt resulted in significant increase in kerne
wei ght . Only two applications of Fluazinam resulted in significant
increase in kernel density. SAN 371 showed no significant effects
nei t her on reducing rust nor on increasing the yield.

CONCLUSI ONS: One application of Dithane-M5, Fluazinam Tilt, or two
applications of Bravo were equally effective in significantly reducing
the rust severity in conparison with the control treatnent. Two
applications of these fungicides are nore effective in reducing rust
severity and yield | osses.
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Table 1. A conmparison of the effects of several applications of
fungi ci des on sunflower rust at Mdrden, MB in 1991 and 1992 .

Fungi ci de Rat e Rust Yield

(Applications) (kg ai/ha) kg/ ha

Control -check 2.3 3097.1
Di t hane- M45 (1) 1.6 1.7* 3363. 1
Di t hane- M45 (2) 1.6 0. 5* 3441. 9*
RH 3866 (1) 0.3 2.2 3476. 1*
RH 3866 (2) 0.3 1.9 3291.0
RH 7592 (1) 0.15 2.5 3462. 6*
RH 7592 (2) 0. 15 1.9 3363.0
FI uazi nam (1) 1.0 1.7* 3236.1
Fl uazi nam (2) 1.0 1.0* 3161.8
Tilt (1) 0.12 1.7* 3212. 4
Tilt (2) 0.12 1. 4% 3438. 8*
SAN- 371 (1) 0.2 2.0 3314.3
SAN- 371 (2) 0.2 2.3 3112.3
Benl at e (1) 1.0 2.4 3517. 0*
Benl at e (2) 1.0 2.0 3322.5
Bravo (1) 1.0 2.1 3230.1
Bravo (2) 1.0 1.7* 3260. 6
C V. 27.9 9.1
L.S. D 0.5 299. 6

* Significantly different fromthe control treatnment (LSD, P=0.05).

#120
| CAR: 61002036
CROP: Field tomato, cv. Heinz 9478

PEST: Bacteri al canker, Corynebacterium m chi ganensis subsp.
m chiganensis (Smth) Davis et al.; Early blight, Aternaria solani
(EI'l. & Mart.) L.R Jones & Gout, and Septoria |eaf spot, Septoria
| ycopersici Speg.

NAME AND AGENCY:

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: BACTERI AL DI SEASE CONTROL I N FI ELD TOVATOES |

MATERI ALS: BRAVO 500 (chlorothalonil); DI THANE 75DF (mancozeb);
BRAVO C/'M (27% chl orot hal oni| + 27% copper + 5.4% maneb);
BRAVO 825 (chl orothal onil); MANZATE 75DF (rmancozeb);

DACOBRE DG (27% chl orot hal onil + 27% copper)
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METHODS: Tomat oes were transplanted on May 14 in two, twn
spaced 1. 65 mapart in Ridgetown.
four times in a random zed conplete bl ock design

were made with a back pack airbl ast
| eavi ng

spraying only one twin row

sprayer
t he other

at

Plots were 8 min | ength,

row plots

replicated

Spray applications
240 L/ha of water

exposed

to natural

i nfection. Fungicides were applied on a ten day spray schedul e on June

30, July 9, 19, 29, Aug. 9 and 19.

or fungal pathogens. Fol i ar

Fol i ar di sease was assessed on July

28 by counting blighted areas caused by the bacterial canker pathogen
visual ratings on a whole plot basis
bacterial or fungal, were assessed on

regardl ess of type of disease,
Aug. 10 and 21. Yields were taken on Aug. 31.

RESULTS: As presented in the table.
CONCLUSI ONS: Under noderate bacteri al

two products containing copper,
significant benefits in controlling foliar bacteri al
Fungal diseases were effectively controlled by all
tested inthis trial. It was however interesting to note the reduction
in the nunbers of bacterial disease areas in the BRAVO C/ M and DACOBRE
DGtreated plots, although the val ues were not statistically significant
of the fungicide/bactericide treatnments

over the other treatnents. All
significantly increased total

canker
BRAVO C/' M nor

pressures neither of the
DACOBRE DF had any

di sease synptons.

of the

yi el ds by approximately 57%

materi al s

# of Di sease Areas*

Bacteri al
July 28

10. 3a
10. Oa

Table 1

Rat e Fungal
Treat ment s prod/ ha July 28
BRAVO 500 2.8 L 3. 8b***
BRAVO 825 1.8 kg 4.5b
DI THANE 75DF 3.2 kg 5.0b
MANZATE 75DF 3.2 kg 5.3b
BRAVO C/' M 4.5 kg 2.5b
BRAVO C/' M 6.7 kg 4.0b
DACOBRE DG 4.0 L 1.5b
DACOBRE DG 5.7 L 3.3b
Contr ol 23. 3a

OO O

. Oa
. 3a
. 8a
. 8a
. Oa
. 8a
. 3a

Foliar Disease Rating Yield
(0-10)** T/ ha

Aug. 10 Aug. 21 Aug. 31
9. 0a 7. 6abc 52. 5ab
8. 9a 7. 4abc 55. 9ab
8. 9a 7. 0bc 59. 4a

8. 5a 6. 8¢ 60. 7a

9. 0a 8. 0ab 60. 4a

9. 3a 8. 0ab 69. Oa

9. 0a 8. 0ab 63. 8a

9. 0a 8. 1la 59. 2a
4.5b 3. 0d 40. 5b

* Number of Di sease Areas -

the average nunber of disease

cluster points

per plot. The |ower the nunber the nore effective the treatnent.
** Foliar Disease Rating (0-10)

10, conplete control.

0,

no control,

fol i age severely damaged,;

***  Means followed by the sane letter are not significantly different
(P<0.05 Duncan's nmultiple range test).
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| CAR 61002036

CROP: Field tomato, cv. CCl64

PEST: Bacteri al canker, Corynebacterium m chiganensis subsp.
m chi ganensis (Smth) Davis et al.; Early blight, Alternaria sol ani
(EI'l. & Mart.) L.R Jones & Gout, and Septoria |eaf spot, Septoria
| ycopersici Speg.

NAME AND AGENCY:

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy, Ridgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

DICK J A., Nabisco Brands Ltd., Dresden, Ontario

Tel: (519) 683-4422 Fax: (519) 683-2195

TI TLE: BACTERI AL DI SEASE CONTROL I N FI ELD TOVATOES |

MATERI ALS: BRAVO C/'M (27% chl orot hal oni| + 27% copper + 5.4% maneb);
BRAVO 825; BRAVO 500 (chlorothalonil); MANZATE 75DF;, DI THANE 75DF
(mancozeb) ;

DACOBRE DG (27% chl orot hal onil + 27% copper);

BL-1104 (experinental bactericide)

METHODS: Tomat oes were transplanted on May 7 in two row plots spaced
1.65 m apart in a grower's field near Dresden. Plots were 8 min
length, replicated 4 tinmes in a random zed conpl ete bl ock design. Spray
applications were made with a back pack airblast sprayer at 240 L/ ha of
wat er .

Fungi ci des/ bactericides were applied on a ten day spray schedule on
June 30, July 9, 19, 29 and Aug. 9. Fol i ar di sease was assessed by
counting areas of foliar blighting caused by bacterial canker on July
16 and 24. Foliar visual ratings on a whole plot basis regardl ess of
type of disease, bacterial or fungal, were assessed on July 30 and Aug.
9. Yields were taken on Aug. 13.

RESULTS: As presented in the table.

CONCLUSI ONS: Del ayi ng the bactericide control materials until June 30,
under this year's noderate to high bacterial canker di sease pressures,
resulted in the lack of significant disease control with any of the
candi date materials with the exception of the higher rate of DACOBRE DG
early in the season. Foliar disease ratings including both fungal and
bacterial, were significantly reduced by all but the BL-1104
experinmental bactericide material. BL-1104 was not effective for the
control of either tomato bacterial nor fungal diseases. The highest
| evel of foliar disease control was achi eved using the higher rates of
BRAVO C/ M and DACOBRE DG, The hi ghest yield was achieved with the 5.7
L prod/ ha rate of DACOBRE DG

The initial spray timng of these materials was ten days l|later than
what TOM CAST woul d have recommended for the geographical area - June
21. Bacterial control was not achi eved whereas fungal diseases were
nmore effectively controlled.
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# of Bacteri al Fol i ar Di sease Yield
Rat e D sease Areas* Ratings (0-10)** T/ ha
Treat nents prod/ ha July 16 July 24 July 30 Aug. 9 Aug. 13
BRAVO 500 2.8 L  13.6ab*** 21.8a 6.1bc  6.0cd 39.45hcd
BRAVO 825 1.8 kg 11. 8ab 27. 0a 6. 8abc 6.1cd 40.97bc
DI THANE 75DF 3.2 kg 15. 8ab 26. 1a 6. 0c 6. 0cd 36.88cde
MANZATE 75DF 3.2 kg 12. 5ab 22.5a 5.3c 5.0d 39. 15bcd
BRAVO C/ M 4.5 kg 10. 8ab 18. 5ab 6. 8abc 6. 5bc 44. 10abc
BRAVO M 6.7 kg 9. 8ab 25.1a 7.9a 7. 8a 44.97ab
DACOBRE DG 4.0 L 10. 6ab 19. 9ab 6. Sabc 6.1cd 40.83bc
DACOBRE DG 5.7 L 8.3b 20. 3ab 7. 8ab 7.4ab 50.50a
BL- 1104 4. 0% 17. 3a 19. 3ab 3.0d 1. Oe 32. 58de
Cont r ol 16. 3a 12.0b 3.3d 1. 5e 30. 23e

*  Nunber of Bacterial Disease Areas - the average nunber of disease
cluster points per plot. The |ower the nunber the nore effective the
treat ment.

** Foliar Disease Ratings (0-10) - 0, no control, foliage severely
damaged; 10, conmplete control

*** Means followed by the same letter are not significantly different

(P<0.05 Duncan's nmultiple range test).

#122
| CAR: 61002036
CROP: Field tomato, cv. Heinz 9478

PEST: Bacteri al canker, Corynebacterium m chi ganensis subsp.
m chi ganensis (Smth) Daviset al.; Early blight, Alternaria solani (ElI.
& Mart.) L.R Jones & Gout, and Septoria |eaf spot, Septoria
| ycopersici Speg.

NAME AND AGENCY:

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: BACTERI AL DI SEASE CONTROL | N TOVATOES USI NG KOCI DE FORMJLATI ONS
AND COMVBI NATI ONS |
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MATERI ALS: KOCI DE 50WP, 40DF (copper); DI THANE 75DF; MANZATE 75DF
(mancozeb)

METHODS: Tomat oes were transplanted on May 14 in single, twin row plots
spaced 1.65 mapart in Ridgetown. Plots were 8 min length, 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 of water.
Fungi ci des were applied on a ten day spray schedul e on June 30, July 9,
19, 29, Aug. 9 and 19. Foliar disease assessnents were made by counti ng
areas of bacterial and fungal foliar blighting on July 28. Fol i ar
visual ratings on a whole plot basis were assessed on Aug. 10, 16 and
21. Yields were taken on Aug. 30.

RESULTS: As presented in the table.

CONCLUSI ONS: I nproved foliar disease control was observed when the
mancozeb products were added to either KOCIDE formulation. Thi s
resulted in overall higher foliar disease ratings and numerical yields.
KOCI DE 40DF showed a consistant reduction in foliar disease, although
not always statistically significant when conmpared to KOCI DE 50W. A
trend was noticed that MANZATE 75DF i nproved di sease control when m xed
wi t h KOCI DE 50WP whi | e MANZATE 75DF was | ess effective when mxed with
KOCI DE 40DF. The reciprocal conment could also be made that DI THANE
75DF worked better with KOCIDE 40DF than it did with KOCI DE 50WP.
Tomat 0 yi el ds were i ncreased on average by 33%w th chem cal treatnents.

# of Disease Yield
Rat e Ar eas* Fol i ar Di sease Ratings (0-10)** T/ ha

Treat nents kg ai/ha July 28 Aug. 10 Aug. 16 Aug. 21 Aug. 30
KOCI DE 50WP 1.125 19. 5ab*** 6.9d 5. 6¢C 5.3c 45. 75a
KOCI DE 40DF 0.90 11. 8bc 7.6¢C 6. 3bc 5. 6bc 46. 15a
KOCI DE 50WP + 1.125
DI THANE 75DF 2.25 8. Obc 8. Obc 7. lab 6. 5ab 46. 20a
KOCI DE 50WP + 1.125
MANZATE 75DF 2.25 10. 5bc 8. bab 7.5a 7.1la 50.35a
KOCI DE 40DF + 1.125
DI THANE 75DF 2.45 5. 0c 8.9a 7.4a 7.0a 50.38a
KOCI DE 40DF + 1.125
MANZATE 75DF 2.25 18. Oab 8.3b 7.3a 6. 4ab 50. 70a
Cont r ol 26. 8a 4. 8e 2.5d 2.0d 36. 70b

* # of disease Areas - the average nunber of diseases, fungal and
bacterial per plot. The |ower the nunber the nore effective the

treat ment.
** Foliar D sease Ratings (0-10) - 0, no control, foliage severely
damaged; 10, conplete control.

***  Means followed by the sanme letter are not significantly different
(P<0.05 Duncan's nmultiple range test).
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#123

| CAR: 61002036

CROP: Field tomato, cv. CCl64

PEST: Bacteri al canker, Corynebacterium m chiganensis subsp.
m chi ganensis (Smth) Davis et al.; Early blight, Alternaria sol ani
(EI'l. & Mart.) L.R Jones & Gout, and Septoria |eaf spot, Septoria
| ycopersici Speg.

NAME AND AGENCY:

Pl TBLADO R E
Ri dget own Col | ege of Agricul tural Technol ogy, Ri dgetown, Ontari o NOP 2CO

Tel: (519) 674-5456 Fax: (519) 674-3504
DICK J A

Nabi sco Brands Ltd., Dresden, Ontario NOP 1M
Tel: (519) 683-4422 Fax: (519) 683-2195

TI TLE: BACTERI AL DI SEASE CONTROL IN FIELD TOMATOES USING KOClI DE
FORMULATI ONS AND COMBI NATI ONS | |

MATERI ALS: KOCI DE 50WP, 40DF (copper); DITHANE 75DF; MANZATE 75DF
(mancozeb)

METHODS: Tomat oes were transplanted on May 7 in three row plots spaced
1.65 m

apart in a grower's field near Dresden. Plots were 8 min |ength
replicated four times in a random zed conplete block design. Spr ay
applications were made with a back pack airblast sprayer at 240 L/ ha of
wat er . Fungi ci des/ bactericides were applied on a ten day spray schedul e
on June 30, July 9, 19, 29 and Aug. 9. Foliar disease assessnents were
made by counting areas of foliar blighting caused by bacterial canker
on July 16 and 24. Foliar visual ratings on a whole plot basis
regardl ess of type of disease, bacterial or fungal, were assessed on
July 30 and Aug. 9. Yields were taken on Aug. 11.

RESULTS: As presented in the table.

CONCLUSI ONS: KOCI DE fornul ati ons 50WP and 40DF when applied alone or in
conmbi nation w th mancozeb fornulations did not reduce or control
bacterial canker in field tomatoes when applied on a ten day schedul e
begi nni ng on June 30. Mancozeb formul ati ons of DI THANE 75DF and MANZATE
75DF wer e needed to reduce the foliar blighting caused by fungal di sease
organi snms. KOCI DE 50WP and KOCI DE 40DF were unable to sustain foliar
di sease control throughout the season.

The June 30 initial spray date was ten days after when TOW CAST woul d
have recommended begi nning a spray programfor this grow ng area.
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# of Bacteri al Fol i ar Di sease Yi el d
Rat e D sease Areas* Ratings (0-10)** T/ ha
Treat nents prod/ ha July 16  July 24 July 30 Aug. 9 Aug. 11
KCOCI DE 50WP 1.125 10. 9a*** 23. 3a 5. 3a 3.8b 33. 8a
kOCIDE 40DF 0.90 10. 5a 19. 9a 5. 4a 3.5b 34. 5a
KOCI DE 50WP + 1.125
DI THANE 75DF 2.25 9.7a 18. 9a 6. 3a 5. 8a 39. 9a
KOCI DE 50WP + 1.125
MANZATE 75DF 2.25 12. 3a 21. 9a 6. 5a 6. 5a 40. 6a
KOCI DE 40DF + 1.125
DI THANE 75DF 2.25 14. 9a 25. 8a 5. 5a 6. 8a 38. 7a
KOCI DE 40DF + 1.125
MANZATE 75DF 2.25 13. 1a 22. 3a 5. 6a 5. 3a 35. 4a
Control 14. 8a 18. 3a 3.0b 2.8b 30. 4a

*  Nunmber of Bacterial Di sease Areas - the average nunber of di sease cluster
points per plot. The |lower the nunmber the nore effective the treatnent.
** Foliar Disease Ratings (0-10) - 0, no control, foliage severely danaged;
10, conplete contro
*** Means followed by the sanme letter are not significantly different
(P<0.05 Duncan's multiple range test).

#124
| CAR: 61002036
CROP: Field tomato, cv. Heinz 9478

PEST: Bacteri al canker, Corynebacterium m chiganensis subsp.
m chi ganensis (Smth) Davis et al; Early blight, Aternaria solani (ElI.
& Mrt.) L.R Jones & Gout, and Septoria leaf spot, Septoria
| ycopersici Speg.

NAME AND AGENCY
Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario, NOP
2C0

Tel : (519) 674- 5456 Fax: (519) 674- 3504
TITLE: TIM NG OF BACTERI AL CONTROL MATERIALS | N FI ELD TOVATCES |

MATERI ALS: BRAVO 825 (chlorothalonil); DI THANE 75DG (mancozeb);
KOCI DE 40DG (copper)

METHODS: Tomat oes were transplanted on May 14 in single, twin row plots
spaced 1.65 mapart. Plots were 8 min length, replicated four tines
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in a randonm zed conpl ete bl ock design. Spray applications were nade
wi th a back pack airblast sprayer at 240 L/ ha of water. Fungicides were
applied on a ten day spray schedul e on June 15, 28, July 6, 19, 26, Aug.
5 and 15. Foliar disease was assessed on July 28 by counting blighted
areas caused by the bacterial canker pathogen or fungal pathogens.
Foliar visual ratings on a whole plot basis regardless of type of
di sease, bacterial or fungal were assessed on Aug. 10 and 21. Yields
were taken on Aug. 30.

RESULTS: As presented in the table.

CONCLUSI ONS:  Under rel atively high bacterial canker and foliar fungal
di sease pressures the early application of the bactericide conbination
KOCI DE 40DF + DI THANE 75DG had no additional significant inprovenent in
either fungal or bacterial disease control than using a straight
fungi ci de program t hroughout the season. Although not statistically
significant, it appears that yields were increased nunerically at |east
when the early bactericidal treatnments were conbined with subsequent
applications of BRAVO 825.

# of Di sease Areas* Foliar Disease Ratings Yield

Rat e Fungal Bacteri al (0-10) ** T/ ha
Treatnents*** kg prod/ha July 28 July 28 Aug. 10 Aug. 21 Aug. 30
BRAVO 825 1.8 0. 8b**** 11.8a 8. 1la 6. Oab 50. 15a
DI THANE 75DG 3.2 8.3b 5. Oab 8. 1la 5.8b 53. 61a
KOCI DE 40DF + 2.25
DI THANE 75DG 2.25 3.8b 6. 3ab 8. 3a 6. Oab 51. 09a
KOCI DE 40DF + 2.25
DI THANE 75DG, 2.25
BRAVO 825 1.8 7.8b 3.0b 8. 4a 6. 6a 57. 68a
KOCI DE 40DF + 2.25
DI THANE 75DG, 2.25
BRAVO 825 1.8 6. 3b 2.5b 8. 5a 6. 5ab 57. 32a
Contr ol 21. 5a 7. 8ab 6. 3b 3. 0c 36. 06b

* % %

* k k%

Nunber of Di sease Areas - the average number of disease cluster points
per plot. The |ower the nunber the nore effective the treatnent.
Foliar Disease Ratings (0-10) - 0O, no control, foliage severely

damaged; 10, conplete contro

Treatnments: initial sprays were applied on June 15, and repeated every
ten days. BRAVO 825 was applied after Aug. 1 and July 6 in

treatments 4 and 5, respectively.

Means followed by the sane letter are not significantly different
(P<0.05 Duncan's nmultiple range test).
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#125

| CAR 61002036

CROP: Field tomato, cv. CCl64

PEST: Bacteri al canker, Corynebacterium m chiganensis subsp.
m chi ganensis (Smth) Davis et al.; Early blight, Alternaria sol ani
(EI'l. & Mart.) L.R Jones & Gout, and Septoria |eaf spot, Septoria
| ycopersici Speg.

NAME AND AGENCY:

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy, Ridgetown, Ontario, NOP
2C0

Tel : (519) 674-5456 Fax: (519) 674-3504

DICK J A

Nabi sco Brands Ltd., Dresden, Ont., NOP 1MD

Tel : (519) 683-4422 Fax: (519) 683-2195

TITLE: TIM NG OF BACTERI AL CONTRCL MATERI ALS IN FI ELD TOVATOES |

MATERI ALS: DI THANE 75DF (mancozeb); BRAVO 825 (chl orothal onil);
KOCI DE 40DF (copper)

METHODS: Tomat oes were transplanted on May 7 in three row plots spaced
1.65 m apart in a grower's field near Dresden. Plots were 8 min
length, replicated four times in a random zed conplete bl ock design
Spray applications were made wth a back pack airblast sprayer at 240
L/ ha of water. Fungicides/bactericides were applied on a ten day spray
schedul e on June 15, 25, July 5, 15, 25, and Aug. 5. Fol i ar di sease
assessnents were made by counting areas of foliar blighting caused by
bacterial canker on July 16 and 24. Foliar visual ratings on a whole
pl ot basis regardl ess of type of disease, bacterial or fungal, were
assessed on July 30 and Aug. 9. Yields were taken on Aug. 11.

RESULTS: As presented in the table.

CONCLUSI ONS: Early season control of bacterial canker was achi eved when
KOCI DE 40DF plus DI THANE 75DG were used. This conbination sustained
foliar blight control whether bacterial or fungal throughout the season.
BRAVO 825 and DI THANE 75DG wer e unabl e to reduce bacterial blighting of
the foliage, however, BRAVO 825 in particular was able to keep other
bl i ghting organi sns i n check giving an equal foliar disease rating | ater
in the season, Aug. 9, equal to those compounds with greater bacteri al
control capacities.

Under heavy bacterial canker pressures, the use of an effective
fungi ci de programwas just as effective in sustaining tomato yields than
the use of a nore specific bactericidal spray program of KOCI DE 40DF +
DI THANE 75DG.  The fungicide DI THANE 75DG failed to provide adequate
control under the conditions of this fungal/bacterial disease conplex.
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# of Bacteri al Fol i ar Di sease Yi el d
Rat e D sease Areas* Ratings (0-10)** T/ ha
Treat ment s*** prod/ ha July 16 July 24 July 30 Aug. 9 Aug. 11
BRAVO 825 1.8 11. 5a**** 20.7a 7. 5ab 8. 0a 42.88ab
bl THANE 75DG 3.2 11. 3a 21. 2a 6. 5b 6. 0b 38. 23bc
KOCI DE 40DF + 2.25
DI THANE 75DG 2.25 3.6b 9. 8ab 7. 8ab 8. 8a 43. 63ab
KOCI DE 40DF + 2.25
DI THANE 75DG, 2.25
BRAVO 825 1.8 2.8b 5.9b 8. 3a 8. 8a 48. 45ab
KOCI DE 40DF + 2.25
DI THANE 75DG, 2.25
BRAVO 825 1.8 2.1b 7.3b 8. 9a 8. 8a 53. 10a
Control 11. l1la 10. 8ab 3. 3c 2. 0c 26. 90c

* Number of Bacterial Disease Areas - the average nunber of disease
cluster points per plot. the |ower the nunber the nore effective
the treatnent.

** Foliar Disease Ratings (0-10) - 0, no control, foliage severely
damaged; 10, conplete control.

*** Treatments: initial sprays were applied on June 15, and repeated
every ten days. BRAVO 825 was applied after Aug. 1 and July 6 in
treatments 4 and 5, respectively.

**** Means followed by the sane letter are not significantly different

P<0. 05 Duncan's multiple range test).

#126
| CAR: 61002036
CROP: Field tomato, cv. Heinz 9478

PEST: Early blight, Alternaria solani (ElIl. &Mart.) L.R Jones & G out;
and
Septoria | eaf spot, Septoria |ycopersici, Speg.

NAME AND AGENCY:

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontari o NOP 2CO
Tel : (519) 674-5456 Fax: (519) 674-3504

TI TLE: EVALUATI ON OF TOVATO FUNG CI DES
MATERI ALS: BRAVO 500 (chl orothalonil); FOLPAN 50W (fol pet);

CAPTAN 75WG (capt an) ; MANZATE 75DG (mancozeb); DI THANE 75DG ( mancozeb);
RHC- 378 (surfactant); D THANE M 45 (80% nmancozeb)
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METHODS: Tomatoes were transplanted on May 4 in two twin row plots
spaced 1.65 mapart. Plots were 8 min length, replicated four tines
in a random zed conplete block design. Spray applications were nade
wi th a back pack airblast sprayer at 240 L/ ha of water spraying only one
twin row | eaving the other exposed to natural infection. Fungi ci des
were applied based on TOM CAST on June 28, July 8, 14, 26, Aug. 9 and
16. Foliar di sease assessnents were made on Aug. 10 and 21. Plots were
harvested Aug. 25.

RESULTS: As presented in the table.

CONCLUSI ONS: Under severe early blight and septoria | eaf spot pressures,
all of the candidate fungicides provided significant fungal disease
control conpared to the non-sprayed check. This was also reflective in
an average 45% increase in tomato yields. The npbst consistant product
show ng t he hi ghest nunerical foliar disease ratings and yi el d was BRAVO
500.

Tabl e 1.
Foliar D sease Ratings Yield

Rat e (0-10)* T/ ha
Treat nents prod/ha  Aug. 10 Aug. 16 Aug. 21 Aug. 26
BRAVO 500 2.8 L 9. Da*** 8. 5a 7. 6a 63. 53a
FOLPAN 50W 2.5 kg 8. bab 8. 1la 7.5a 56. 21a
CAPTAN 75WG 4.0 kg 8. 0b 8. 0a 6. 8a 58. 45a
MANZATE 75DG 3.2 kg 8. bab 7.5a 7.4a 58. 48a
DI THANE 75DG 3.2 kg 8. bab 8. 0a 7.1a 52. 88a
DI THANE 75DG + 3.2 kg
RHC- 387 100.0 m 8. 9ab 7.3a 6. 5b 54. 95a
DI THANE 75DG + 3.2 kg
RHC- 387**; 100.0 m
BRAVO 500 2.8 L 8. 9ab 7.5a 7. 0ab 57. 65a
DI THANE M 45 (80WP) 3.25 kg 9. 0a 7.9a 7. 0ab 51.67a
DI THANE M 45 (80WP) 3.25 kg
+ RHC- 387 100.0 m 9. 0a 7.5a 7. 0ab 54. 67a
Contr ol 5. 5c 3.3b 3. 0c 38. 45b

* Foliar Disease Ratings (0-10) - 0, no control, foliage severely
damaged; 10, conplete control.
** Treatnment 7 - DI THANE 75DG + RHC- 378 was applied for the first 3
applications, then foll owed by BRAVO 500 until the end of the
season.
*** Means followed by the same letter are not significantly different
(P<0.05 Duncan's nmultiple range test).
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DI SEASES OF POTATO / MALADI ES DES POMVES 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 (ElIl. & Martin) Sor.

NAVE AND AGENCY:

PLATT H Wand REDDIN R D

Agricul ture Canada, Research Station

Charl ottetown, Prince Edward |sland C1A 7MB
Tel: (902) 566-6839 Fax: (902) 566-6821

TI TLE: EFFI CACY OF CHEM CAL CONTROL OF POTATO EARLY BLI GHT - 1992

MATERI ALS: Chl orot hal onil (Bravo 500, 40 % F at 1.6 or 2.4 L/ha;
Bravo 825, 82.5 % DG at 1.0 or 1.5 kg/ha);

experinmental s (ASC66897, 42 % F at 1.6 or 2.4 L/ ha);

Gaozhino (Masbrane 1 L in 200 L water);

Mancozeb (D thane M45, 80 % WP at 2.3 kg/ha) and ZnSO4 (0. 27 kg/ ha)

METHODS: For each treatnent, four replicate plots consisting of five
rows (7.5 min length, spaced 0.9 m apart) were established in a
random zed conplete block design in 1992. Al five-row plots were
separated by two buffer rows for tractor operations. Wole (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; her bi ci des-netri buzin 75 DF, 0.73 kg/ ha;
i nsecti ci des-endosul fan 400 EC, 1.5 L/ha and deltanethrin 2.5 EC, 0.25
L/ ha; top desiccant-di quat 20SN, 2.25 L/ha).

Pl ant energence counts on the center row of each five-row plot were
made 40-50 days post-planting. To the foliage of plants in the two
outer rows of each five-row plot, a sporangi al suspension (pathogen,
Alternaria solani cultured on potato dextrose agar) of approx. 5 * 10**3
spores/m was applied two to three days after the first fungicide
application and two to three weeks later as required. Disease severity
rati ngs ( O=no synptons, 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 five-row plot were made during August and Septenber.

Fungi ci de applications (tractor-munted sprayer nodified to spray only
the center three rows with three holl owcone nozzels/row, 780 L/ha
vol ume, 860 kPa) were first made during the third week of July and then
according to the treatnent schedule. Top dessicant was applied about
m d- Sept enber, two weeks prior to plot harvest.

RESULTS: All data was subjected to analysis of variance and nean
separation tests (see table). All plots had 100% energence and foliar
di sease dammge increased during the course of the season. Cool, wet
conditions del ayed onset of early blight but enhanced earliness and
severity of late blight.
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CONCLUSI ONS: Several entries denonstrated early blight control efficacy

initially when disease pressure was | ow (24 and 27 August). However,
early blight severity remained slight with three treatnents: ASC66897,
Di t hane and Dithane plus Gaozhi no. The remaining treatnments had

noderate early blight severity ratings. Further studies are recomrended
to confirmthese results.
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Table 1. Effects of foliar fungicide treatnment on potato early blight
devel opnment - 1992
Fol i ar Di sease Severity (0-3)
Treat nent Rate/ (Day/ Mont h)
Spray I nterval 24/ 8 271/ 31/8 17/ 9
Non-treated control
Bravo 500 1.6F/ 7d
Bravo 500 1.6F/ 14d
Bravo 500 2.4F/ 7d
Bravo 500 2. 4F/10d
Bravo 500 2.4F + ZNSO4/ 10d
Bravo 825 1.0G 7d
Bravo 825 1.5G 7d
ASC66897 1.6/ 7d
ASC66897 2.4/ 7d
Gaozhino 1L/200L water +
Bravo 500 1.6F/ 7d
Gaozhino 1L/ 200L water +
Bravo 500 1.6F/ 14d
Gaozhino 1L/ 200L water +
Bravo 500 1.6F/ 21d
Di t hane M45 2. 3W 7d
Gaozhino 1L/ 200L water +
Di t hane M45 2. 3W 7d
Lsd (P=0.05)

* Data not available due to severe late blight damage.

~
oo
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#128

STUDY DATA BASE: 303-1451-9002

CROP: Potato, cv. Green Muntain

PEST: Alternaria solani (EIl. & Martin) Sor. and Botrytis cinerea Pers.

NAVE AND AGENCY:

PLATT H Wand REDDIN R D

Agricul ture Canada, Research Station

Charl ottetown, Prince Edward |Island C1A 7MB
Tel: (902) 566-6839 Fax: (902) 566-6821

TI TLE: POTATO EARLY BLI GHT AND GRAY MOLD CHEM CAL CONTROL EFFI CACI ES -
1992

MATERI ALS: Bacillus thuringiensis (BT, 7 L/ha);

Chl orot hal oni| (Bravo 500, 40%F at 1.6 or 2.0 L/ ha and Bravo 825, 82.5%
DG at 1.0 kg/ha); experinmentals (ASC66825 at 0.4 L/ha; RH5598 at 2.0
L/ ha;

RH7281 at 0.5 and 2.0 L/ha); Gaozhino (Masbrane 1 L in 200 L water);
Mancozeb (D thane M45, 80% WP at 2.3 kg/ha);
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Met al axyl / mancozeb (Ridom |/ MZ, 72% WP at 2.4 kg/ ha)

METHODS: For each treatnent, four replicate plots consisting of five
rows (7.5 min length, spaced 0.9 m apart) were established in a
random zed conplete block design in 1992. All five-row plots were
separated by two buffer rows for tractor operations. Wole (35-55 mm,
greensprouted, Elite 3 seed tubers were hand-planted 30 cm apart and
recomended crop managenent practices were followed (fertilizer 17-17-17
at 800 kg/ ha; her bi ci des-nmetri buzin 75 DF, 0.73 kg/ ha;
i nsecti ci des-endosul fan 400 EC, 1.5 L/ha and deltanethrin 2.5 EC, 0.25
L/ ha; top desiccant-diquat 20SN, 2.25 L/ha).

Pl ant energence counts on the center row of each five-row plot were
made 40-50 days post-planting. Natural inooculum sources were relied
upon for disease initiation. Plots were mst irrigated (3-5 nm hr for
2-4 hr periods) during August to maintain the disease in the inocul ated
r ows. Di sease severity (index: 0 = no synptonms, 1 = slight, 2 =
nmoderate, 3 = severe with at |east 25% of foliage having nmany | esions)
in plants in the center row of each five-row plot were made throughout
August and Sept enber.

Fungi ci de applications (tractor-nounted sprayer nodified to spray only
the center three rows with three holl owcone nozzels/row, 780 L/ha
vol ume, 860 KPa) were first made during the third week of July and then
according to the treatnent schedule. Top dessicant was applied about
m d- Sept enber, two weeks prior to plot harvest.

RESULTS: All data was subjected to analysis of variance and nean
separation tests (see table). All plots had 100% energence and foliar
di sease dammage i ncreased during the course of the season. Due to severe
| ate blight damage early blight and gray nold assessnents coul d not be
accurately nmade late in the season.

CONCLUSI ONS:  During August alnost all foliar treatnments significantly
reduced early blight levels relative to the non-treated plots. However,
as the disease devel opnent continued in Septenber, only Bravo 500 in
combi nation with ASC66825 significantly reduced foliar di sease damage.
Ef fi cacies of Bravo 500 and Dithane M45 were not affected by addition
of Gaozhinmo and BT, respectively. Gray nmold severity was not
significantly affected by foliar treatnents. Further studies are
required to confirmthese results.
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EFFECTS OF FOLI AR FUNG Cl DE TREATMENT ON POTATO EARLY BLI GHT AND GRAY
MOLD DEVELOPMENT - 1992

Early Blight Severity (0-3) G ay Mld

Treat nent Rate/ (Day/ Mont h) Severity (0-3)
Spray I nterval 24/8 28/8 01/9 04/9 09/9 24/ 8
Non-treated control 0.3 NA NA NA NA 1.0
D t hane M45 2.3W 7d 0.1 1.0 1.8 1.8 NA 0.8
Bravo 500 1.6F/ 7d 0.1 1.5 2.3 2.7 2.8 0.9
Bravo 825 1.0G 7d 0.1 1.0 2.0 2.3 2.7 0.8
ASC66825 0. 4F/ 7d 0.2 1.3 2.1 NA NA 1.0
Bravo 500 1.6F and ASC66825 0. 4F alternating

spray dates/7d 0.2 1.4 2.3 NA NA 0.8
Bravo 500 1.6F for 3 sprays then ASC66825 0.4F for

remai ni ng sprays/7d 0.2 1.2 2.1 2.3 2.7 0.8
Bravo 500 1.6F and ASC66825 0. 4F

tank m x/7d 0.1 0.8 1.2 1.5 1.7 0.7
Bravo 500 1.6F for 1st spray, Ridom| M for

2nd and 3rd sprays, Bravo 500 1.6F for

remai ni ng sprays/7d 0.1 0.8 1.5 1.9 2.7 0.8
RH5598 2. OF/ 7d 0.1 1.7 2.5 NA NA 0.8
RH7281 0. 5F/ 7d 0.1 1.8 2.5 NA NA 0.8
RH7281 2. OF/ 7d 0.2 1.6 2.5 2.5 NA 1.0
Gaozhi no 1/200L +

Bravo 500 1.6F/ 7d 0.1 1.4 2.4 2.8 NA 0.9
D thane M45 2.3W7d + BT 0.1 0.9 1.8 1.9 NA 0.6
Lsd (P=0.05) 0.10 0.52 NS 0.99 NS NS

NS Not significant.
NA Not avail abl e.

#129
STUDY DATA BASE: 303-1451-9002
CROP: Potato, cv. Norchip

PEST: Alternaria solani (EIl. & Martin) Sor., Botrytis cinerea Pers.,
Phyt opht hora infestans (Mont.) deBary

NAVE AND AGENCY:

PLATT H Wand REDDIN R D

Agriculture Canada, Research Station

Charl ottetown, Prince Edward |Island C1A 7MB
Tel: (902) 566-6839 Fax: (902) 566-6821

TI TLE: EFFECTS OF CHEM CAL CONTROL OF FOLI AR POTATO DI SEASES ON Yl ELDS
AND TUBER ROTS - 1992

MATERI ALS: Chl orothal onil (Bravo 500, 40 % F at 1.6 or 2.4 L/ha, Bravo
825, 82.5 % DG at 1.0 or 1.5 kg/ha);
experinmental s (ASC66897, 42 % F at 1.6 or 2.4 L/ ha);
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Gaozhino (Masbrane 1 L in 200 L water);
Mancozeb (D thane M45, 80 % WP at 2.3 kg/ha) and ZnSO4 (0. 27 kg/ ha)

METHODS: For each treatment, four replicate plots consisting of five
rows (7.5 min length, spaced 0.9 m apart) were established in a
random zed conplete block design in 1992. Al five-row plots were
separated by two buffer rows for tractor operations. Wole (35-55 nm,
greensprouted, Elite 3 seed tubers were hand-planted 30 cm apart and
recomended cr op managenment practices were followed (fertilizer 17-17-17
at 800 kg/ ha; her bi ci des-netri buzin 75 DF, 0.73 kg/ ha

i nsecti ci des-endosul fan 400 EC, 1.5 L/ha and deltanethrin 2.5 EC, 0.25
L/ ha; top desiccant-di quat 20SN, 2.25 L/ha). Plant energence counts on
the center row of each five-row pl ot were nade 40-50 days post-pl anti ng.
Fungi ci de applications (tractor-nounted sprayer nodified to spray only
the center three rows with three holl owcone nozzels/row, 780 L/ha
vol ume, 860 kPa) were first nade during the third week of July and then
according to the treatnment schedule. Top dessicant was applied about
m d- Sept enber, two weeks prior to plot harvest when tubers were graded
for yield and tuber diseases.

RESULTS: Al data was subjected to analysis of variance and nean
separation tests (see table). All plots had 100% energence and foliar
di sease dammge increased during the course of the season. Cool, wet
condi ti ons del ayed the onset of early blight but enhanced the earliness
and severity of |ate blight.

CONCLUSI ONS: Al nost al |l Chl orot hal oni| and ASC66897 treatnents reduced
t he incidence of bacterial soft rot while all Gaozhino treatnents and
Bravo 500 1.6F/ 14d had increased scab. Bl ack scurf, fusariumrot and
| ate blight tuber rot incidences were simlar for all treatnents. Yield
of small (0-55 mm) tubers in treated plots were not increased relative
to non-treated plots. However, all foliar treatments significantly
i ncreased marketable (>55 nm vyields and total yields conpared to the
non-treated except for total yield in Gaozhino plus Bravo 500 (21 day
schedul e) which had a high late blight incidence. Further studies are
recomended to confirmthese results.
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EFFECTS OF FOLI AR FUNG Cl DE TREATMENT ON POTATO Yl ELDS AND TUBER ROTS - 1992.

Bacteri al Common Bl ack Fusarium Late

Treat nent Rate/ Soft Rot Scab Scur f Dry Rot Bl i ght Yield t/ha)
Spray I nterval I ndex I ndex I ndex I ndex Rot <55 >55 Al |
| ndex
Non-treated control 1.5 1.0 1.0 0.2 0.2 25.1 8.0 33.1
Bravo 500 1.6F/ 7d 0.2 0.7 1.0 0.5 1.0 24.7 19.6 44.4
Bravo 500 1.6F/ 14d 0.2 2.0 0.7 0.2 0.0 26.9 11.8 38.7
Bravo 500 2.4F/ 7d 0.2 1.0 1.2 0.5 0.5 23.5 18.0 41.4
Bravo 500 2. 4F/ 10d 0.5 1.0 1.2 0.7 0.2 21.0 17.8 38.8
Bravo 500 2. 4F +
ZNSH4/ 7d 0.2 1.2 0.7 0.5 0.5 23.6 17.7 41.3

Bravo 825 1.0d 7d 0.7 1.2 0.7 0.5 0.0 24.7 16.6 41.4
Bravo 825 1.5G 7d 0.7 1.2 0.7 0.7 0.2 22.8 19.0 41.8
ASC66897 1.6/ 7d 0.2 1.2 0.5 0.7 0.0 24.4 18.6 43.0
ASC66897 2.4/ 7d 0.5 1.2 0.5 0.2 0.5 24.9 17.1 42.1
Gaozhi mo 1L/ 200L water +

Bravo 500 1.6F/ 7d 0.7 2.0 0.0 0.7 0.2 28.0 15.7 43.7
Gaozhi mo 1L/ 200L water +

Bravo 500 1.6F/ 14d 0.7 2.0 0.5 0.5 0.0 29.2 12.2 41.4
Gaozhi mo 1L/ 200L water +

Bravo 500 1.6F/ 21d 1.5 2.0 0.7 0.2 0.0 26.0 11.6 37.6
Dithane M45 2.3W7d 1.2 1.7 0.7 0.5 0.2 24.7 16.0 40.6
Gaozhi mo 1L/ 200L water +

D thane M45 2.3W7d 1.2 2.0 0.2 0.5 0.2 26.9 15.1 42.0
Lsd (P=0.05) 0. 87 0. 66 NS NS NS 4.19 5.42 5.05

NS Not significant.
Not e: Reported tuber yields related to graded sizes of 0-55 mm >55 nm
and yield of all tubers.
Tuber di sorder indices based on 0 = no synptons, 1 = slight, 2 =
nmoderate, 3 = severe

#130

STUDY DATA BASE: 303-1451-9002

CROP: Potato, cv. Norchip

PEST: Botrytis cinerea Pers.

NAVE AND AGENCY:

PLATT H Wand REDDIN R D

Agricul ture Canada, Research Station

Charl ottetown, Prince Edward |Island C1A 7MB
Tel: (902) 566-6839 Fax: (902) 566-6821

TI TLE: EFFI CACY OF CHEM CAL CONTROL OF POTATO GRAY MOLD - 1992
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MATERI ALS: Chl orothal onil (Bravo 500, 40% F at 1.6 or 2.4 L/ha, Bravo
825, 82.5% DG at 1.0 or 1.5 kg/ha);

experinmental s (ASC66897, 42%F at 1.6 or 2.4 L/ha);

Gaozhino (Masbrane 1 L in 200 L water);

Mancozeb (D thane M45, 80% WP at 2.3 kg/ha) and ZnSO4 (0.27 kg/ ha)

METHODS: For each treatment, four replicate plots consisting of five
rows (7.5 min length, spaced 0.9 m apart) were established in a
random zed conplete block design in 1992. Al five-row plots were
separated by two buffer rows for tractor operations. Wole (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; her bi ci des-netri buzin 75 DF, 0.73 kg/ ha;
i nsecti ci des-endosul fan 400 EC, 1.5 L/ha and deltanethrin 2.5 EC, 0.25
L/ ha; top desiccant-diquat 20SN, 2.25 L/ha). Plant emergence counts on
the center row of each five-row pl ot were nade 40-50 days post-pl anti ng.

Nat ural inoculum sources were relied upon for disease initiation.
Di sease severity ratings ( 0O=no synptons, 1=slight |eaf spotting,
2=npoderate and 3=severe with 25% or nore of the foliage having many
| esions) of plants in the center row of each five-row plot were made
during August and Septenber.

Fungi ci de applications (tractor-nounted sprayer nodified to spray only
the center three rows with three holl owcone nozzels/row, 780 L/ha
vol ume, 860 kPa) were first made during the third week of July and then
according to the treatnent schedule. Top dessicant was applied about
m d- Sept enber, two weeks prior to plot harvest.

RESULTS: All data was subjected to analysis of variance and nean
separation tests (see table). All plots had 100% energence and foliar
di sease damage increased during the course of the season. Cool, wet
condi ti ons enhanced the earliness and severity of late blight.

CONCLUSI ONS: No significant differences in gray nold severity anong the
entries were denonstrated when disease pressure was |ow (24 August).
However, gray nold severity remained slight wth ASC66897 at 2.4 L/ha
whil e the remai ning treatnents had noderate gray nold severity ratings.
Further studies are reconmended to confirmthese results.
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EFFECTS OF FOLI AR FUNG Cl DE TREATMENT ON POTATO GRAY MOLD DEVELOPMENT

- 1992.
Fol i ar Di sease Severity (0-3)

Treat nent Rate/ (Day/ Mont h)

Spray | nterval 24/ 8 2718

Non-treated control 1

Bravo 500 1.6F/ 7d 1

Bravo 500 1.6F/ 14d 1

Bravo 500 2.4F/7d 1

Bravo 500 2. 4F/10d 1

Bravo 500 2.4F + ZNSO4/ 10d 1

Bravo 825 1.0G 7d 1.

Bravo 825 1.5G 7d 1.
1
1
1
1
1
1
1

RPRNNNR R

ASC66897 1.6/ 7d

ASC66897 2.4/ 7d

Gaozhi mo 1L/ 200L water +
Bravo 500 1. 6F/ 7d

Gaozhi mo 1L/ 200L water +
Bravo 500 1. 6F/ 14d

Gaozhi mo 1L/ 200L water +
Bravo 500 1. 6F/ 21d

Di t hane M45 2. 3W 7d

Gaozhi mo 1L/ 200L water +
Di t hane M45 2. 3W 7d

Lsd (P=0. 05) NS

NS Not significant.
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#131

STUDY DATA BASE: 303-1451-9002

CROP: Potato, cv. Norchip

PEST: Phytophthora infestans (Mont.) deBary

NAVE AND AGENCY:

PLATT H Wand REDDIN R D

Agricul ture Canada, Research Station

Charl ottetown, Prince Edward |Island C1A 7MB
Tel: (902) 566-6839 Fax: (902) 566-6821

TI TLE: EFFI CACY OF CHEM CAL CONTROL OF POTATO LATE BLI GHT - 1992

MATERI ALS: Chl orothalonil (Bravo 500, 40% F at 1.6 or 2.4 L/ha, Bravo
825, 82.5% DG at 1.0 or 1.5 kg/ha);

experinmental s (ASC66897, 42%F at 1.6 or 2.4 L/ha);

Gaozhino (Masbrane 1 L in 200 L water);

Mancozeb (D thane M45, 80% WP at 2.3 kg/ha) and ZnSO4 (0.27 kg/ ha)

METHODS: For each treatment, four replicate plots consisting of five
rows (7.5 min length, spaced 0.9 m apart) were established in a
random zed conplete block design in 1992. All five-row plots were
separated by two buffer rows for tractor operations. Wole (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; her bi ci des-netri buzin 75 DF, 0.73 kg/ ha;
i nsecti ci des-endosul fan 400 EC, 1.5 L/ha and deltanethrin 2.5 EC, 0.25
L/ ha; top desiccant-di quat 20SN, 2.25 L/ha). Plant emergence counts on
the center row of each five-row pl ot were nade 40-50 days post-pl anti ng.
Nat ural inoculum sources were relied upon for disease initiation.
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 five-row plot were made throughout August and Septenber.
Fungi ci de applications (tractor-munted sprayer nodified to spray only
the center three rows with three holl owcone nozzels/row, 780 L/ha
vol ume, 860 kPa) were first made during the third week of July and then
according to the treatnent schedule. Top dessicant was applied about
m d- Sept enber, two weeks prior to plot harvest.

RESULTS: All data was subjected to analysis of variance and nean
separation tests (see table). All plots had 100% energence and foliar
di sease dammge increased during the course of the season. Cool, wet
condi ti ons enhanced the earliness and severity of |ate blight.

CONCLUSI ONS: Al'l treatnents effectively controlled throughout the season
relative to the non-treated plots except Gaozhi mo plus Bravo 500 (21 day
schedul e) on 17 Septenber. |In Septenber, ASC66897 treatnents had the
| east anmpunt of disease. Further studies are recommended to confirm
t hese results.
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EFFECTS OF FOLI AR FUNG Cl DE TREATMENT ON POTATO LATE BLI GHT DEVELOPMENT
- 1992

Foliar D sease Danmge (%

Treat nent Rate/ (Day/ Mont h)
Spray | nterval 24/ 8 2718 31/8 05/ 9 17/ 9
Non-treated control 15.0 70.0 90.0 100.0 100.0
Bravo 500 1. 6F/ 7d 0.5 1.0 1.4 2.5 20.0
Bravo 500 1. 6F/ 14d 0.0 0.9 1.3 4.8 32.5
Bravo 500 2. 4F/ 7d 0.0 0.0 0.5 4.0 23.8
Bravo 500 2. 4F/ 10d 0.5 1.9 2.4 4.3 31.3
Bravo 500 2.4F + ZNSO4/ 7d 0.0 1.3 2.3 4.3 35.0
Bravo 825 1. 0GF 7d 0.5 0.6 1.3 1.8 17.5
Bravo 825 1.5GF 7d 0.4 0.5 1.0 2.8 45.0
ASC66897 1.6/ 7d 0.3 0.8 1.4 1.8 16. 3
ASC66897 2.4/ 7d 0.0 1.1 1.1 2.5 13.8
Gaozhi mo 1L/ 200L water +

Bravo 500 1. 6F/ 7d 0.0 0.1 0.4 2.0 20.0
Gaozhi mo 1L/ 200L water +

Bravo 500 1. 6F/ 14d 0.0 0.9 3.0 8.8 71. 3
Gaozhi mo 1L/ 200L water +

Bravo 500 1. 6F/ 21d 0.0 5.3 36.3 75.0 100. 0
Di t hane M45 2.3W 7d 0.7 2.3 3.5 22.3 28. 8
Gaozhi mo 1L/ 200L water +

Di t hane M45 2.3W 7d 0.2 0.8 1.0 2.5 20.0
Lsd (P=0.05) 3.44 3.08 3.52 13.51 21. 35
#132

STUDY DATA BASE: 303-1451-9002
CROP: Potato, cv. Green Muntain

PEST: Phytophthora infestans (Mont) de Bary, Alternaria solani (ElI. &
Martin) Sor. and Botrytis cinerea Pers.

NAVE AND AGENCY:

PLATT H Wand REDDIN R D

Agricul ture Canada, Research Station

Charl ottetown, Prince Edward |Island C1A 7MB
Tel: (902) 566-6839 Fax: (902) 566-6821

TI TLE: FOLI AR DI SEASE CONTRCOL EFFECTS ON POTATO YI ELD - 1992

MATERI ALS: Bacillus thuringiensis (BT, 7 L/ha);

Chl orot hal oni| (Bravo 500, 40%F at 1.6 or 2.0 L/ha and Bravo 825, 82.5%
DG at 1.0 kg/ha); experinentals (ASC66825 at 0.4 L/ha; RH5598 at 2.0
L/ ha;

RH7281 at 0.5 and 2.0 L/ha); Gaozhino (Masbrane 1 L in 200 L water);
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Mancozeb (D thane M45, 80% WP at 2.3 kg/ ha);
Met al axyl / mancozeb (Ridom |/ MZ, 72% WP at 2.4 kg/ ha)

METHODS: For each treatment, four replicate plots consisting of five
rows (7.5 min length, spaced 0.9 m apart) were established in a
random zed conplete block design in 1992. Al five-row plots were
separated by two buffer rows for tractor operations. Wole (35-55 nm,
greensprouted, Elite 3 seed tubers were hand-planted 30 cm apart and
recomended cr op managenment practices were followed (fertilizer 17-17-17
at 800 kg/ ha; her bi ci des-netri buzin 75 DF, 0.73 kg/ ha;
i nsecti ci des-endosul fan 400 EC, 1.5 L/ha and deltanethrin 2.5 EC, 0.25
L/ ha; top desiccant-di quat 20SN, 2.25 L/ha).

Pl ant energence counts on the center row of each five-row plot were
made 40- 50 days post-planting. Fungicide applications (tractor-nounted
sprayer nodified to spray only the center three rows wth three
hol | ow- cone nozzels/row, 780 L/ha volune, 860 kPa) were first nade
during the third week of July and then according to the treatnent
schedul e. Top dessicant was applied about m d-Septenber, two weeks
prior to plot harvest when tuber yields and late blight tuber rot
occurrence (% by tuber weight) were determ ned.

RESULTS: All data was subjected to analysis of variance and nean
separation tests (see table). All plots had 100% energence and foliar
di sease damage i ncreased during the course of the season. Late blight
tuber rot incidences were miniml probably due to the dry weather
conditions after top dessication.

CONCLUSI ONS:  The various foliar fungicide treatnments tested did not
affect the yield of small (0-55 mm tubers. However, Dithane M5,
Di t hane M45 in conbination with BT, Bravo 500 (1.6F), Bravo 825 (1.00Q),
RH7281 (2.0F) and Bravo 500 in conbination with 3 sprays of ASC66825,
tank mxed wth ASC66825, with R dom!l M and wth Gaozhinp
significantly increased marketable (=55 nm yield. Further studies are
required to confirmthese results.
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EFFECTS OF FOLI AR FUNG Cl DE TREATMENT ON POTATO YI ELDS - 1992

Treat nent Rate/ Tuber Yields (t/ha)
Spray I nterval 0-55 mMm >55 mm
Non-treated control 18.3 20.9

D t hane M45 2.3W 7d 19. 6 32.3
Bravo 500 1.6F/ 7d 20.1 31.9
Bravo 825 1.0G 7d 19.5 31.4
ASC66825 0. 4F/ 7d 18.8 24.1
Bravo 500 1.6F and ASC66825 0. 4F alternating

spray dates/7d 22.0 24.5
Bravo 500 1.6F for 3 sprays then ASC66825 0. 4F for

remai ni ng sprays/7d 20. 4 27.5
Bravo 500 1.6F and ASC66825 0. 4F

tank m x/7d 17.9 30.0

Bravo 500 1.6F for 1st spray, Ridom| MZ for
2nd and 3rd sprays, Bravo 500 1.6F for

remai ni ng sprays/7d 19.5 36. 2
RH5598 2. OF/ 7d 21.8 25.8
RH7281 0. 5F/ 7d 22.0 26.4
RH7281 2. OF/ 7d 22.1 27. 4
Gaozhi no 1/200L +

Bravo 500 1.6F/ 7d 19.7 27.7
D thane M45 2.3W7d + BT 18.7 30.9
Lsd (P=0.05) NS 6. 23

NS Not significant.
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#133

STUDY DATA BASE: 303-1451-9002

CROP: Potato, cv. Green Muntain

PEST: Phytophthora infestans (Mont) de Bary

NAVE AND AGENCY:

PLATT H Wand REDDIN R D

Agricul ture Canada, Research Station

Charl ottetown, Prince Edward |Island C1A 7MB
Tel: (902) 566-6839 Fax: (902) 566-6821

TI TLE: POTATO LATE BLI GHT CHEM CAL CONTROL EFFI CACY - 1992

MATERI ALS: Bacillus thuringiensis (BT, 7 L/ha);

Chl orot hal oni| (Bravo 500, 40%F at 1.6 or 2.0 L/ha and Bravo 825, 82.5%
DG at 1.0 kg/ ha);

experinmental s (ASC66825 at 0.4 L/ha; RH5598 at 2.0 L/ha; RH7281 at 0.5
and 2.0 L/ha); Gaozhino (Masbrane 1 L in 200 L water);

Mancozeb (Dithane M45, 80% WP at 2.3 kg/ ha);

Met al axyl / mancozeb (Ridom |/ MZ, 72% WP at 2.4 kg/ ha)

METHODS: For each treatment, four replicate plots consisting of five
rows (7.5 min length, spaced 0.9 m apart) were established in a
random zed conplete block design in 1992. Al five-row plots were
separated by two buffer rows for tractor operations. Wole (35-55 mm,
greensprouted, Elite 3 seed tubers were hand-planted 30 cm apart and
recomended cr op managenment practices were followed (fertilizer 17-17-17
at 800 kg/ ha; her bi ci des-netri buzin 75 DF, 0.73 kg/ ha;
i nsecti ci des-endosul fan 400 EC, 1.5 L/ha and deltanethrin 2.5 EC, 0.25
L/ ha; top desiccant-diquat 20SN, 2.25 L/ha).

Pl ant energence counts on the center row of each five-row plot were
made 40-50 days post-planting. To the foliage of plants in the two
outer rows of each five-row plot, a sporangial suspension (pathogen
Phyt opht hora i nfestans (races 1,4) cultured on | eaves of G een Myunt ai n)
of approx. 5 * 10**3 spores/m was applied two to three days after the
first fungicide application and then two to three weeks later as
required. Plots were mst irrigated (3-5 nmhr for 2-4 hr periods)
during August to maintain the disease in the inoculated rows. D sease
damage (anmount of disease foliar tissue as a percent of total plant
foliage) in plants in the center row of each five-row plot were made
t hroughout August and Sept enber.

Fungi ci de applications (tractor-munted sprayer nodified to spray only
the center three rows with three holl owcone nozzels/row, 780 L/ha
vol ume, 860 kPa) were first made during the third week of July and then
according to the treatnent schedule. Top dessicant was applied about
m d- Sept enber, two weeks prior to plot harvest.

RESULTS: All data was subjected to analysis of variance and nean
separation tests (see table ). All plots had 100% energence and foliar
di sease dammge i ncreased during the course of the season.

CONCLUSI ONS:  During August alnost all foliar treatnents significantly
reduced | ate blight levels relative to the non-treated plots. However
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as the epidem c continued in Septenber, only Bravo 500 (1.6F/ 7d), Bravo
825 (1.0G@ 7d) and Bravo 500 in conmbination with either ASC66825 or
Ridomi| MZ significantly reduced foliar disease damage. Gaozhino and
Bravo 500 conbination reduced the efficacy of Bravo 500 while Dithane
MA5 efficacy was not affected by addition of BT. Further studies are
required to confirmthese results.

EFFECTS OF FOLI AR FUNG Cl DE TREATMENT ON POTATO LATE BLI GHT DEVELOPMENT
- 1992

Foliar D sease Danmge (%

Treat nent Rate/ (Day/ Mont h)

Spray I nterval 24/ 8 25/ 8 28/ 8 01/9 04/ 9 09/ 9
Non-treated control 81 91 99 100 100 100
D t hane M45 2.3W 7d 2 19 49 69 83 90
Bravo 500 1.6F/ 7d 1 9 29 55 68 79
Bravo 825 1.0G 7d 1 8 23 43 60 73
ASC66825 0. 4F/ 7d 19 53 70 86 93 96
Bravo 500 1.6F and ASC66825 0. 4F alternating

spray dates/7d 9 45 73 91 96 99
Bravo 500 1.6F for 3 sprays then ASC66825 0. 4F for

remai ni ng sprays/7d 2 22 58 79 89 94
Bravo 500 1.6F and ASC66825 0. 4F

tank m x/7d 3 24 43 65 76 86

Bravo 500 1.6F for 1st spray, Ridom| MZ for
2nd and 3rd sprays, Bravo 500 1.6F for remaining

spray dates/7d 1 7 24 41 56 69
RH5598 2. OF/ 7d 8 55 83 98 100 100
RH7281 0. 5F/ 7d 6 48 79 94 100 100
RH7281 2. OF/ 7d 1 26 60 85 91 96
Gaozhi no 1/200L +

Bravo 500 1.6F/ 7d 20 45 80 94 96 100
D thane M45 2.3W7d + BT 2 14 45 71 84 90

Lsd (P=0.05) 12.9 19. 4 19.1 15.8 14.0 11.0



1993 PEST MANAGEMENT RESEARCH REPORT
#134

STUDY DATA BASE: 303-1451-9002

CROP: Potato, cv. Kennebec

PEST: Rhi zoctoni a sol ani Kuhn (AG 3), Verticilliumspp., Fusariumspp.
Col l etotrichum coccodes (Wallr.) Hughes

NAVE AND AGENCY:

PLATT H Wand MACLEAN V M

Agricul ture Canada, Research Station

Charl ottetown, Prince Edward |sland C1A 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- 1992

MATERI ALS: Thi ophanat e- net hyl (EASCUT-10 D. 5 gnm kg seed), | SK-Biotech
Ltd. experinmentals (ASC67089, ASC67090, ASC67091, ASC67092, ASC67093),
Gaozhino (Masbrane 1 L/200 L water).

METHODS: Elite 3 seed was used that had received no post-harvest
fungi ci de except the seed which had either a Gaozhino or water "Fall"
treatnment prior to storage. |Imediately after cutting and just before
pl anting, the seed was treated with fungicides. Fungicide treatnents
were applied by shaking in a plastic bag for 3-5 mn. the seed and
fungi cide treatnent. As controls, sonme seed received fungicide
treatnment. Immediately after treating, the seed was hand-planted in 3.0
mrows with 30 cmin-row and 0.9 m between-row spacings in a random zed
conpl ete bl ock design with four replicate blocks in 1992. Gaozhinp was
al so applied as a foliar spray to the potato hill (until soil appeared
noi st, about 200 m/plant) with a hand-held 5 L "garden-sprayer" after
pl anti ng (Gaozhi moP), after planting and at fl owering (Gaozhi noP&F) and
after pl anti ng, at flowering and two  weeks post -fl owering
(Gaozhi moP&F&2F). Reconmended crop nanagenent practices were foll owed
(fertilizer 17-17-17 at 800 kg/ha; herbicides-netribuzin 75WP, 0.73
kg/ ha; fungici des-chlorothalonil 40F, 2.1 L/ha; insecticides-endosul fan
400EC 1.5 L/ ha; top desiccant-diquat 20SN, 2.25 L/ ha). Plant enmergence,
vigor, and di sease determ nati ons were nmade t hroughout the season. Top
desi ccant was applied about m d-Septenber and plots were harvested two
weeks | ater

RESULTS: All data was subjected to analysis of variance and nean
separation tests (see tables).

CONCLUSI ONS: Anpong the various treatnments tested, ASC67089, ASC67093,
Easout, Gaozhi noP and Gaozhi noP&F&2F enhanced various plant growth
characteristics while "Fall" treatnments did not affect these
characteristics. Seed-piece diseases and plant wilt were reduced with
ASC67091, ASC67093 and Easout but not with the other "spring" and "Fall"
treatnments. Plant maturity was not affected by the treatnents exam ned.
Yields of small (0-55 mm) tubers and total yields were significantly
i nproved with Easout anong the "spring" treatnments but no significant
differences were found anong the "Fall" treatnents. Further studies are
required to confirmthese results.
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EFFECTS OF TUBER AND SO L TREATMENTS ON POTATO GROWMH - 1992.

Pl ant Heal t hy Weak Spi ndly Pl ant

Vi gor Pl ant s Pl ant s St ens St and
Tr eat ment 23/ 6 08/ 7 08/ 7 08/ 7 08/ 7
Non-i nocul at ed 78.3 73.3 11.7 10.0 85.0
ASC67089 90.0 86.7 6.7 1.7 93.3
ASC67090 63.3 71.7 6.7 16.7 78.3
ASC67091 71.7 75.0 10.0 8.3 85.0
ASC67092 75.0 78.3 1.7 5.0 80.0
ASC67093 66. 7 76.7 13.3 1.7 90.0
EASQUT 91.7 96.7 0.0 1.7 96. 7
Gaozhi noP 70.0 70.0 21. 7 5.0 91.7
Gaozhi moP&F 65.0 70.0 16.7 11.7 86. 7
Gaozhi moP&F&2F 85.0 78.3 15.0 0.0 93.3
Fall Gaozhi no 96. 7 98. 3 0.0 0.0 98. 3
Fal |l Water 93.3 95.0 3.3 0.0 98. 3
Lsd (P=0.05) 17.0 16. 2 10. 2 8.0 10.0

Not e: For gaozhimp treatnments P=planting, F=flowering, 2F = two weeks
post-flowering. All values record percentage data.

EFFECTS OF TUBER AND SO L TREATMENTS ON POTATO DI SEASES - 1992

Seed- Pi ece Plant Wit (%

Diseases (%9 = --------mmmmmmm oo
Tr eat ment 08/ 7 11/ 8 24/ 8 08/ 9
Non-i nocul at ed 15.0 5.8 19.2 30.8
ASC67089 6.7 3.5 21.0 51.2
ASC67090 21.7 0.0 15.7 33.6
ASC67091 15.0 0.0 1.9 14.3
ASC67092 20.0 0.0 10.5 29.0
ASC67093 10.0 0.0 7.1 26.9
EASOQUT 3.3 1.8 21.3 33.1
Gaozhi noP 8.3 1.9 9.8 25.5
Gaozhi moP&F 13.3 7.7 25.2 35.0
Gaozhi noP&F&2F 6.7 8.6 30.8 54.6
Fall Gaozhi nmo 1.7 3.5 0.0 1.7
Fall Water 1.7 0.0 0.0 0.0
Lsd (P=0.05) 10. 06 NS NS 33. 82

Not e: For gaozhimp treatnments P=planting, F=flowering, 2F = two weeks
post-flowering. NS = not significantly different.
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Pl ant Maturity Tuber Yield

---- Index (0-5) ----  ------- (T/ha) -------
Tr eat ment 24/ 8 01/9 08/ 9 0-55mm >55nmm Tot al
Non-i nocul at ed 3.0 3.0 3.2 10. 2 25.0 35.2
ASC67089 1.5 3.2 5.0 8.4 29.3 37.7
ASC67090 1.2 1.2 5.3 10. 2 27.2 37.4
ASC67091 1.0 1.2 1.2 12. 4 25.5 37.9
ASC67092 1.0 1.0 3.0 10.0 26.0 36.0
ASC67093 1.0 1.0 3.0 6.7 27.8 34.5
EASQUT 3.0 3.0 3.2 16. 3 25.8 42.1
Gaozhi noP 1.2 1.2 3.0 8.4 25.5 34.0
Gaozhi noP&F 3.0 3.2 3.2 9.1 24.8 33.9
Gaozhi noP&F&2F 1.2 53 5.5 10. 8 24.5 35.3
Fal | Gaozhi no 2.2 2.7 3.0 15.9 18. 7 34.6
Fal | Water 2.0 2.2 3.0 13.8 18.0 31.8
Lsd (P=0.05) NS NS NS 3.36 6. 13 5.17

Not e: For gaozhino treatnments P=planting, F=flowering, 2F = two
weeks post-flowering. Plant Maturity
index: 1 = active gromh...5 = extensive foliar senescence.
NS = not significantly different.
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DI SEASES OF CEREAL AND FORAGE CROPS /
MALADI ES DES CEREALES ET CULTURES FOURRAGERES

Section Editors / Réviseurs de section : R A WMrtin, H W Johnston,
P. Thomas

#135 REPORT NUMBER / NUMERO DU RAPPORT
STUDY DATA BASE: CA60-93- P800

CROP: Spring barley, cv. Brier

PEST: Covered snut, Ustilago horde

NAVE AND AGENCY:

LI NDGREN D K

Zeneca Agro, 6-2135 32 Ave. N. E. Calgary, Alberta, T2E 6Z3
Tel: (403) 250-2872 Fax: (403) 291-5549

TI TLE: CROP TOLERANCE AND COVERED SMUT CONTROL W TH HEXACONAZOLE AS A
SEED TREATMENT | N BRI ER BARLEY

MATERI ALS: | CI A 0523 (Hexaconazole, 5 g/L, TF3770A)

METHODS: Seed was treated in 200 g lots using a mni-rotostat seed
treater. The trial was seeded at a rate of 90 seeds/mrow on 11 My
1993 at Lethbridge, Alberta. Each treatment was replicated three tines
in a conplete random zed bl ock design. Each pl ot consisted of four
rows, 6 min length. Al plots were assessed for seedling energence on
22 May and 3 June 1993 and for Covered snut percent control on 22 August
1993.

RESULTS: As presented in the table. Please note that the check had 15
di seased heads/ m row.

CONCLUSI ONS: Only the 20 ppmrate significantly reduced energence. All
HEXACONAZOLE treatnents provided control of Covered snut.

RATE EMERGENCE COVERED SMUT

TREATMENT ppm 21/ 05/ 93 03/ 06/ 93 22/ 08/ 93
CHECK Ni | 100a 100ab Ob
HEXACONAZCLE 10 85ab 88ab 96a
HEXACONAZCOLE 12.5 76Db 86ab 100a
HEXACONAZCOLE 15 101a 102a 100a
HEXACONAZCOLE 20 81lab 70b 100a

St andard devi ati on 10.4 15. 4 3.4

cv 11. 7 17.3 4.2

*  Means followed by the sane letter do not significantly differ
(P=0.05) according to Duncan's Miltiple Range Test.
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#136

STUDY DATA BASE: CA60-93-P806

CROP: Spring barley, cv. Brier

PEST: Loose snmut, Ustilago nuda

NAVE AND AGENCY:

LI NDGREN D K

Zeneca Agro, 6-2135 32 Ave. N. E., Calgary, Alberta, T2E 6Z3
Tel: (403) 250-2872 Fax: (403) 291-5549

TI TLE: CROP TOLERANCE AND LOOSE SMUT CONTROL W TH HEXACONAZOLE AS A SEED
TREATMENT | N BRI ER BARLEY

MATERI ALS: | CI A 0523 (Hexaconazole, 5 g/L, TF3770A)

METHODS: Seed was treated in 200 g lots using a mni-rotostat seed
treater. The trial was seeded at a rate of 90 seeds/m row on 25 My
1993 at Lethbridge, Alberta. Each treatnent was replicated three tines
in a conplete random zed bl ock design. Each plot consisted of four
rows, 6 min length. Al plots were assessed for seedling energence on
03 June and 14 June 1993 and for Loose snut percent control on 20 August
1993.

RESULTS: As presented in the table. Please note that the check had 5
i nfected heads/ mrow.

CONCLUSI ONS: Only the 12.5 ppmrate significantly reduced energence at
ei ght days after planting. Al rares provided good control of | oose
smut .

RATE EVMERGENCE LOOSE SMUT
TREATMENT ppm 03/ 06/ 93 14/ 06/ 93 20/ 08/ 93
CHECK Ni | 100a 100a 0. Oc
HEXACONAZCOLE 10 97a 111a 91.7b
HEXACONAZCLE 12.5 83Db 110a 100a
HEXACONAZCOLE 15 100a 127a 100a
HEXACONAZCOLE 20 102a 124a 100a
' St andard devi ati on 3.4 14. 1 3.4
cv 3.5 12. 3 4.3

*  Means followed by the sane letter do not significantly differ
(P=0.05) according to Duncan's Miltiple Range Test.
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#137

STUDY DATA BASE: CA60-93-P808

CROP: Spring barley, cv. Johnson

PEST: Loose snmut, Ustilago nuda

NAVE AND AGENCY:

LI NDGREN D K

Zeneca Agro, 6-2135 32 Ave. N. E., Calgary, Alberta, T2E 6Z3
Tel: (403) 250-2872 Fax: (403) 291-5549

TI TLE: CROP TOLERANCE AND LOOSE SMUT CONTROL W TH HEXACONAZOLE AS A
SEED TREATMENT | N JOHNSON BARLEY

MATERI ALS: | CI A 0523 (Hexaconazole, 5 g/L, TF3770A)

METHODS: Seed was treated in 200 g lots using a mni-rotostat seed
treater. The trial was seeded at a rate of 90 seeds/m row on 18 My
1993 at Lethbridge, Alberta. Each treatnent was replicated three tines
in a conplete random zed bl ock design. Each pl ot consisted of four
rows, 6 min length. All plots were assessed for seedling energence on
07 June 1993 and for Loose snut percent control on 03 Septenber 1993.

RESULTS: As presented in the table.

CONCLUSI ONS:  There were no statistical differences in the percent
energence of any of the treatnents. Loose smut control was good
regardl ess of the rate of HEXACONAZOLE used.

RATE EVMERGENCE LOOSE SMUT
TREATMENT ppm 07/ 06/ 93 03/ 09/ 93
CHECK Ni | 100a Ob
HEXACONAZCOLE 10 87. 3a 86. 7a
HEXACONAZCOLE 12.5 104. 3a 100a
HEXACONAZCOLE 15 108. 3a 100a
HEXACONAZCOLE 20 90. 3a 100a
St andard deviation 20.5 10. 3
cv 20.9 13.3

*  Means followed by the sane letter do not significantly differ
(P=0.05) according to Duncan's Miltiple Range Test.



1993 PEST MANAGEMENT RESEARCH REPORT
#138

STUDY DATA BASE: CA40-93- P800

CROP: Spring barley, cv. Johnson
PEST: Loose smut; Ustilago nuda

NAVE AND AGENCY:

MOONS B, KOVACH K J and VAN DAMMVE S

Zeneca Agro, 3-75 Scurfield Blvd., Wnnipeg, Manitoba, R3Y 1P6
Tel: (204) 489-7860 Fax: (204) 489-7923

TI TLE: HEXACONAZCLE: FUNG Cl DE SEED TREATMENT | N SPRI NG BARLEY, EFFECTS
ON CONTROL OF LOOSE SMUT AND SEEDLI NG EMERGENCE, 1993

MATERI ALS: | Cl AC623 (hexaconazole; 5 g/L; TF 3770A); VITAVAX
(carbathiin; 230 g/L).

METHCDS: Naturally infected seed, obtained from a grower in
Saskat chewan, was separated into 200 gramlots and treated using a mni -
rotostat seed treater. The treatnents were seeded at a rate of 33
seeds/mrow, using a Kincaid Precision Cone-Seeder, into sandy soil,
near Carnman, Manitoba, on May 5, 1993. Each treatnent consisted of four
rows, 6 min length. Each treatnment was replicated three tines in a
Conpl ete Randoni zed Block Design field plot. All treatnents were
assessed for seedling emergence, on 12/05 ( seven Days After Planting
(DAP)), 20/05 (15 DAP) and 26/05 (21 DAP). Heads/ m row (nrow) and
snutted heads/mrow were conducted on 13/08 (100 DAP).

RESULTS: As presented in the Table 1.

CONCLUSI ONS: None of the treatnments had a negative effect on energence.
Al'l treatnents increased enmergence at 26/05, but not significantly.
HEXACONAZOLE at 10 g ai/ kg seed had significantly nore heads/nrow than
t he CHECK. HEXACONAZOLE at 20 g ai/kg seed had significantly fewer
heads/mmow than the other treatnents, but not the CHECK Al |
HEXACONAZOLE treat ments provi ded conpl ete control of Loose Smut and was
superior to the control provided by VI TAVAX.
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Tabl e 1.
TREATMENT RATE  Seedling counts (nrow) Heads/ nmmow Snutted heads/nrow
g @i/ Kg ----mmm e e e e e e e
seed 12/ 05 20/ 05 26/ 05 13/ 08 13/ 08
CHECK 27 a 21 a 17 a 73 bc 18 a
VI TAVAX 0.55 28 a 20 a 22 a 76 b 6 b
TE3770A 0. 010 24 a 21 a 22 a 83 a 0b
TE3770A 0. 0125 20 a 20 a 22 a 76 ab 0b
TE3770A 0. 015 22 a 18 a 20 a 75 b 0b
TE3770A 0. 020 29 a 22 a 22 a 66 c 0b
LSD (. 05) 7 7

Means foll owed by sanme letter do not significantly differ (Duncan's
MRT, P=.05)

#139

STUDY DATA BASE: CA40-93-P801
CROP: Spring barley, cv. Johnson
PEST: Loose snut; Ustilago Nuda

NAVE AND AGENCY:

MOONS B, KOVACH K J and VAN DAMMVE S

Zeneca Agro, 3-75 Scurfield Blvd., Wnnipeg, Manitoba, R3Y 1P6
Tel: (204) 489-7860 Fax: (204) 489-7923

TI TLE: HEXACONOZCLE: FUNG Cl DE SEED TREATMENT | N SPRI NG BARLEY, EFFECTS
ON CONTROL OF LOOSE SMUT AND SEEDLI NG EMERGENCE, 1993

MATERI ALS: | Cl AG623 (hexaconazole; 5 g/L; TF 3770A);
VI TAVAX (carbathiin; 230 g/L)

METHCDS: Naturally infected seed, obtained from a grower in
Saskat chewan, was separated into 200 gramlots and treated using a mni -
rotostat seed treater. The treatnents were seeded at a rate of 33
seeds/mrow, using a Kincaid Precision Cone-Seeder, into heavy clay,
near Carman, Manitoba, on May 5, 1993. Each treatmnent consi sted of four
rows, 6 min length. Each treatnent was replicated three tines in a
Conpl ete Randonmi zed Block Design field plot. Al treatnments were
assessed for seedling energence, on 16/05 (11 Days After Planting
(DAP)), 20/05 (15 DAP) and 26/05 (21 DAP). Heads/ m row (nrow) and
snutted heads/pl ot were conducted on 13/08 (100 DAP).

RESULTS: As presented in the Table 1.
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CONCLUSI ONS: Energence was not effected by any treatnent. There were

no statistical differences in Heads/nrow counts. Al treatnents
provi ded conpl ete control of Loose smnut.

Tabl e 1.
TREATMENT RATE Seedling counts (nrow) Heads/ nmmow  Snutted heads/ pl ot
(o = T A e T i e
seed 16/ 05 20/ 05 26/ 05 13/ 08 13/ 08
CHECK 15 a 16 a 18 a 53 a 33 b
VI TAVAX 0. 550 14 a 15 a 17 a 48 a 0 a
TE3770A 0. 010 20 a 18 a 18 a 55 a 0 a
TE3770A 0. 0125 18 a 18 a 19 a 61 a 0 a
TE3770A 0. 015 13 a 16 a 21 a 53 a 0 a
0. 020 19 a 17 a 22 a 56 a 0 a
LSD (. 05) 6
Means foll owed by sanme letter do not significantly differ (Duncan's
MRT, P=.05)
#140

STUDY DATA BASE: 385-1412-8203
CROP: Barley, cv. Galt
PEST: Loose snut, Ustilago nuda

NAVE AND AGENCY:

ORR D D and BURNETT P A

Agricul ture and Agri - Food Canada, Bag Servi ce 5000, Laconbe, Al berta TOC
1S0

Tel: (403) 782-3316 Fax: (403) 782-6120

TI TLE: THE EFFECT OF SEED DRESSI NGS ON LOOSE SMUT OF BARLEY - 1993

MATERI ALS: TF 3770 A (5 g ai hexaconazol e), UBI 2092 (VI TAFLOW 250),
UBI 2454-1 (50 g ai/L nyclobutanil), UBI 2568 (60 g ai/L triadinenol),
UBI 2584-1 (8.33 g ai/L tebuconazole).

METHODS: Galt barley naturally infected with | oose snut was treated in
a smal|l batch | aboratory treater with the chemcals and rates listed in
Table 1. The seed was air dried and seeded May 18 into four row plots,
5.5 minlength and replicated four times in a random zed conpl ete bl ock
design. Emergence was counted in two 1 mlengths fromthe center rows
and averaged for each plot. Snut was recorded as the nunber of snutted
heads in the two centre rows. The total nunber of heads were determ ned
and a figure for percent control cal cul ated. At maturity, the two
centre rows were harvested and grain yield and 1000 kernel wei ghts were
taken. Data was subjected to analysis of variance and treatnent means
wer e conpared using |least significant difference.
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RESULTS: Results are presented in Table 1. There were no significant
differences in energence although all treatnments had | ower emergence
counts than the untreated check. Smut levels were about 1% in the
untreated check but all treatnents had significantly | ower snmut counts
than the untreated check. UBI 2568 and UBI 2584-1 at the | ower rate had
100%control of | oose snut. Yields were | ower than the untreated check,
with the exception of UBI 2584-1 at the lower rate, while 1000 ker nel
wei ghts tended to be higher, with the exception of UBl 2092 and UBI 2092
pl us UBlI 2454-1.

CONCLUSI ONS: Al t hough all treatnments significantly reduced snut counts,
UBI 2568 and UBI 2584-1 at the lower rate controlled |oose snut
conpl etely. There were no increases in grain yield, although 1000
kernel weights were increased for these two treatnents.

Table 1. A conparison of energence, percent smutted heads, seed yield
and 1000 kernel weights on barley treated with fungici de seed treatnents
at Laconbe, 1993.*

Tr eat ment Rate Energence % Control kg/ha 1000
g ai/kg (#/ m (Snmut) Kernel W.

TF 3770 A .01 31 48b 3007 34.9
TF 3770 A . 0125 35 43b 3143 34.6
TF 3770 A . 015 29 81bc 2878 34.6
uBl 2092 . 56 34 71bc 3060 33.6
uBl 2092 .56

+ UBlI 2454-1 + .06 33 81bc 2989 33.8
UBlI 2568 .15 32 100c 3239 35.4
UBl 2584-1 .02 34 100c 3258 34.6
UBlI 2584-1 .15 30 76bc 3018 34.4
Untr eat ed -- 37 Oa 3241 34.2

ns ns ns

* Figures are the nmeans of four replications. Nunmbers followed by
the sane letter are not significantly different according to an
LSD test (p<0.05).

#141

STUDY DATA BASE: 303-1412-8907

CROP: Barley, cv. Birka;
Wheat, cv. Max

PEST: Net Bl otch, Pyrenophora teres

NAVE AND AGENCY:

MARTIN R A and CHEVERI E F

Agricul ture Canada, Research Station

Charl ottetown, Prince Edward |Island C1A 7MB
Tel: (902) 566-6851 Fax: (902) 566-6821

TI TLE: CH TOSAN AS A BARLEY AND WHEAT SEED TREATMENT, 1988
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MATERI ALS: VI TAFLO 280 (carbathiin, 167 g ai/L; thiram 148 g ai/l),
Y.E. A (chitosan, yield enhancing agent, 2.5% ai)

METHODS: Barl ey and wheat seed were treated with the above materials at
the rates listed in the table. Plots were established in 1988. Each
plot was 5 m long and eight rows wide, 17.8 cm between rows. Each
barl ey pl ot was separated by an equal size plot of wheat, and the wheat
pl ots by barley. Emergence counts were based on counts of 2 mof row
Net blotch was the principal foliar disease and was rated on the
penul timate | eaf at Zadok's Growth Stage 65. Yields were determ ned on
the harvest of the centre seven rows of each plot using a Hege snal
pl ot combi ne.

RESULTS: Results are presented in the table. Wth the exception of
barl ey energence, there were no significant effects at a 0.05 | evel of
probability. Seedling blight severity was too |ow to warrant rating.

CONCLUSI ONS: Chitosan had no significant effect on disease control
foliar, or on yield in either wheat or barley. Chitosan did appear to
have a phytotoxic effect on barley, as evident from the significant
reductions in energence from tw of the chitosan rates. Whil e the
di fference was not significant, the reduction in yield of wheat conpared
toincrease with Vitaflo 280 nay be an indication of potential problens
wi th chitosan.

Tr eat ment Rat e Enmer gence Tot al Yield 1000-
(g ai/kg) (per ) foliar (kg/ ha) Ker nel
seed di sease wei ght
2nd Leaf (9)
(%

------------------ Barley --------------“-“-e oo
Cont r ol 0 147 29.1 2341 37.85
Vitafl o 280 1.03 132 31.2 2437 37.75
Chi t osan 0.13 147 25.3 2424 38.17
Chi t osan 0. 26 127 29. 4 2322 37. 67
Chi t osan 0. 39 136 28.2 2292 37.81
Chi t osan 0.52 127 29. 7 2365 37.95

LSD (0. 05) 15.0 NS NS NS
------------------- Wheat ------- - - e
Cont r ol 0 202 - 2606 34.81
Vitafl o 280 1.03 209 - 3284 34.91
Chi t osan 0.13 181 - 2469 34. 67
Chi t osan 0. 26 204 - 2515 34.24
Chi t osan 0. 39 195 - 2463 33.63
Chi t osan 0.52 175 - 2488 34.73

LSD (0. 05) ' NS - NS NS
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#142

STUDY DATA BASE: 303-1412-8907

CROP: Barley, cv. Al bany

PEST: Net bl otch, Pyrenophora teres; scald, Rhynchosporium secalis

NAVE AND AGENCY:

MARTIN R A and MOASE W S

Agricul ture Canada, Research Station

Charl ottetown, Prince Edward |Island C1A 7MB
Tel: (902) 566-6851 Fax: (902) 566-6821

TITLE: |1 NFLUENCE OF FOLI AR FUNG CI DES ON DI SEASE AND Yl ELD OF BARLEY,
1993

MATERI ALS: TI LT (propi conazol e 250EC), BAYLETON 50WP (tri adi mef on 50WP) ,
FOLI CUR 144EC (hexaconazol e), FOLI CUR 45DF (hexaconazol e)

METHODS: Barley plots, cv Al bany, were established May 27, 1993 at a
seedi ng rate of 300 viabl e seeds per n?. Each plot was ten rows w de by
5 mlong with 17.8 cm between each row. Foliar fungicide treatnments
were replicated four times in a conplete random zed block design

Treatnments were applied at ZGS 43 (Zadok's G owth Stage) and at the
rates listed in the follow ng table, using a CO, backpack sprayer. Net
bl otch ratings were taken on the second | eaf at ZGS 62 and net bl otch
plus scald ratings on the second | eaf at ZGS 82. Yields were determ ned
foll owi ng harvest with a Hege small pl ot conbine.

RESULTS: Effects of the foliar fungicide treatnent on di sease and yield
of barley as well as the effects on | odgi ng and thousand kernel weights
are listed in the follow ng table.

CONCLUSI ONS: There was no significant effects of fungicide application
at the first disease rating (ZGS 62) even though ratings for Tilt and
Folicur were |lower than the control. Folicur did result in reduced
synpt om expression at a | ater stage (ZGS 82) reducing disease by 35 to
55% This reduction was reflected in a significant yield increase from
Folicur of 45 to 54% and in thousand kernel weight. The yield
advantage from Folicur was probably also as a result of significant
reduction on lodging. Tilt didresult in a significant but small yield
benefit. Neither rate of Bayl eton had any inpact on di seasse, | odging
or yield.
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Rat e Net bl otch 1000-
Tr eat ment (g Net bl otch and scald Yield Ker nel
ai / ha) ZGS 62 ZGS 82 Lodgi ng*** kg/ ha) wei ght

(9 (9 (9)
Unt r eat ed 0 12.5 95.9 22.8 2615 30.8
Tilt 125 9.5 88.0 15.5 3498 36.9
Bayl eton (50WP) 125 17.3 96.9 20.0 2608 30.9
Bayl et on (50WP) 250 19.1 95.6 19.0 2515 31.8
Fol i cur 144EC 125 7.1 62.3 9.0 3800 38.1
Fol i cur 45DF 125 9.1 42.1 11.0 4038 39.6
SEMF 2.12 4. 38 2.36 110.0 0. 84
LSD* * 6. 39 13.2 7.12 331.5 2.52

* Standard Error of Mean
** Value at 0.05 Level of Probability
*** Belgian scale (0-45) where 45 is a flat plot.
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#143
STUDY DATA BASE: 303-1412-8907

CROP: Barley, cv. 2 Row
(Al bany, Morrison, Helena, lona, Mcmac, Wnthrop, Lester)

PEST: Net Bl otch, Pyrenophora teres; scald, Rhynchosporium secalis

NAVE AND AGENCY:

MARTIN R A and MATTERS R

Agriculture Canada, Research Station

Charl ottetown, Prince Edward |Island C1A 7MB
Tel: (902) 566-6851 Fax: (902) 566-6821

TITLE: TWO ROW BARLEY CULTI VAR RESPONSES TO Tl ME FOLI AR APPLI CATI ON OF
TILT

MATERI ALS: VI TAFLO 280 (carbathiin, 167 g ai/L; thiram 148 g ai/l),
TILT (propiconazole 250 g ai/lL)

METHODS: Al bany, Morrison, Helena, lona, Mcmac, Wnthrop, and Lester
barl ey seed was treated in a small plot seed treater with Vitaflo 280
at the rate of 1.03 g ai/kg seed. The seed was planted on June 3, 1993
at a seeding rate of 300 seeds nf. Each plot was eight rows wide by 5
mlong with 17.8 cm between each row. Two rows of Belvedere wheat
separated each plot. Cultivar and treatnents of Tilt were replicated
four times in a split block design. Tilt was applied with a CO
backpack sprayer at the rate of 125 g ai/ha at two tim ngs, when the 4th
| eaf fromthe top was 10%di seased and at ZGS (Zadok's G owt h Stage) 45.
Di sease ratings were taken on the penultimte |eaf at ZGS 65 and ZGS 80
using the Horsfall-Barratt Rating System Lodging was al so assessed on
the Belgian Scale at ZGS 92. Yield and thousand kernel weight were
determ ned fromthe harvest of seven rows of each plot using a small
pl ot combi ne.

RESULTS: Results are presented in the table. There were no significant
interactions at a 1% level in any treatnent. While there was an
interaction at the 5% level in the first disease rating, none of the
other ratings resulted in interactions and only the main effects are
pr esent ed.

CONCLUSI ONS: The two highest yielding cultivars, Lester and Morrison,
were also the two cultivars with the | owest susceptibility to disease.
In 1993, the disease conplex of net blotch and scald was present with
net bl otch predom nating. The high lodgingin Mcmac, Wnthrop and | ona
was probably partly responsible for relatively lowyields. Relative to
Tilt treatnment, there was no difference, in 1993 whether applied at a
specific disease or growh stage. Tilt did result in a significant
di sease control, lodging and yield effect. Yield was increased by an
average of 740 kg/ha (25.8%. Application based on disease |evel
resulted in early disease control which tended to di sappear at |ater
stages. The growth stage application had nore effect on | ater disease
| evels during grain filling stages.
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Table 1. Effects of tinmed Tilt applications at 125 g ai/ha on di sease
| odging and yield in barley cultivars.

Penul ti mat e Leaf 100
Fol i ar di sease Lodgi ng Yield ker
(9 (0-45) (kg/ ha) wei
ZGS 65 ZGS 80 (9)
Cul tivar
Al bany 39.3 80.3 29 3307 34.
Morrison 28.0 76.9 30 3892 35.
Hel ena 35.5 90. 6 31 3135 29.
I ona 29.3 85.0 35 3328 32.
M cmac 34.6 84.5 40 2635 27.
W nt hr op 45. 6 88.5 40 2766 27.
Lester 28.1 77. 4 29 4397 37.
SEM * 1.65 1.85 1.32 153. 8 0.4
LSD* * * 5. 07 5.70 4.14 73.9 1.4
Tr eat ment *
Untr eat ed 44. 2 98.4 35 2859 28.
Tilt (10% 16.9 82.3 31 3671 33.
Tilt (ZGS 45) 42.0 69. 2 33 3524 33.
SEM 1.41 1.31 0.7 63.7 0.3
LSD 4.09 3.79 1.9 184.5 0.8

0-

nel

8
2
5

0
7

* Tilt applied when foliar disease on penultinmate | eaf was 10% or

at ZGS 45.
** SEM = Standard Error of Mean.
*** |LSD at 0.05 | evel of probability.

#144

STUDY DATA BASE: 303-1412-8907

CROP: Barley, cv. 6 Row
(Chapai s, Duke, Etienne, Leger, Mascot, Sabina, OAC Ki ppen)

PEST: Net Bl otch, Pyrenophora teres; scald Rhynchosporium secalis

NAVE AND AGENCY:

MARTIN R A and MATTERS R

Agricul ture Canada, Research Station

Charl ottetown, Prince Edward |Island C1A 7MB
Tel: (902) 566-6851 Fax: (902) 566-6821

TI TLE: SI X- ROW BARLEY CULTI VAR RESPONSES TO TI MED TI LT APPLI CATI ONS

MATERI ALS: VI TAFLO 280 (carbathiin, 167 g ai/L; thiram 148 g ai/l),
TILT (propiconazole 250, g ai/l)
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METHODS: Chapai s, Duke, Etienne, Leger, Mascot, Sabina and OAC Ki ppen
barl ey seed was treated in a small plot seed treater with Vitaflo 280
at the rate of 1.03 g ai/kg seed. The seed was planted on June 3, 1993
at a seeding rate of 300 seeds nt. Each plot was eight rows wide by 5
mlong with 17.8 cm between each row. Two rows of Belvedere wheat
separated each plot. Cultivar and treatnents of Tilt were replicated
four times in a split block design. Tilt was applied with a CO
backpack sprayer at the rate of 125 g ai/ha when the 4th [eaf fromthe
top was 10% di seased or at ZGS (Zadok's Growth Stage) 45. Di sease
ratings were taken on the second and third |eaf at ZGS 80 using the
Horsfall -Barratt Rating System Lodgi ng was also assessed on the
Bel gian Scale at ZGS 80. Yield and thousand kernel weight were
determ ned from the harvest of seven rows of each plot using a Hege
smal | pl ot combine.

RESULTS: Results are presented in the table. Significant interactions
occurred between treatment and cultivars in disease response, as such
all effects are presented.

CONCLUSI ONS: Duke denonstrated the |owest disease level, along with
Chapai s and Mascot. Both Leger and Sabi na had high di sease levels. 1In
t he si x-row barl eys, the ZGS 45 application timng tended to be the nost
effective in suppressing disease where disease pressure was |ow
However, in the highly susceptible cultivars Leger and Sabina, the 10%
di sease timng for spray appears to be optinmum although significant
only in Leger. There was a significant correlation between di sease and
yield (R=0.52) but only with Tilt at ZGS 45 on Duke and both tim ngs on
Sabi na was the yield increases significant. Wth Chapais, Leger and OAC
Ki ppen, there was al nost no numerical difference in Tilt versus contro

yields. It would appear that there are greater differences in cultivar
responses in the six-row barleys than in two-row cultivars (reported
el sewhere in this publication). In the 2-row barleys, each cultivar

tested, benefited from T Tilt application while in this test, positive
response was limted to Duke and Sabi na.
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Table 1. Effect

of timed Tilt

applications at

| odging and yield in barley cultivars.

Tr eat nent *

Lodgi ng
(0-45)

125 g ai/ha on di sease

buke

Leger

i\/BSCOt

Sabina

OAC Ki ppen

SEM: *
LSD* * *

Unt r eat ed
Tilt (10%
Tilt (ZGS 45)

Unt r eat ed
Tilt (10%
Tilt (ZGS 45)

Unt r eat ed
Tilt (10%
Tilt (ZGS 45)

Unt r eat ed
Tilt (10%
Tilt (ZGS 45)

Unt r eat ed
Tilt (10%
Tilt (ZGS 45)

Unt r eat ed
Tilt (10%
Tilt (ZGS 45)

di sease
ZGS 80
2nd 3rd
Leaf Leaf
13.1 25.2
11. 4 28. 6
11.0 22.6
9.2 23.5
4.3 10. 2
2.2 10. 2
42.2 67.7
21.0 42.7
46. 0 65. 2
19.6 38.1
8.4 19.5
3.9 11.8
47. 8 68.9
13.0 28.5
14. 4 37.6
25.2 48. 9
12. 7 27.9
2.6 7.1
3.75 6. 07
11. 81 19. 13

* Treat nent:

Tilt

was 10% or at ZGS 45.

** SEM = Standard Error of Mean

*** LSD at of Probability

0. 05 Level

applied when foliar disease on the penultimte |eaf
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STUDY DATA BASE: 303-1412-8907

CROP: Barley, cv. Al bany

PEST: Scal d, Rhynchosporium secalis

NAVE AND AGENCY:

MARTIN R A and MOASE W S

Agricul ture Canada, Research Station

Charl ottetown, Prince Edward |Island C1A 7MB
Tel: (902) 566-6851 Fax: (902) 566-6821

TI TLE: EFFECTS OF FUNG Cl DE SEED TREATMENTS ON DI SEASE AND Yl ELD OF
BARLEY, 1993

MATERI ALS: VI TAFLO 280 (carbathiin, 167 g ai/L; thiram 148 g ai/l);
VI TAFLO 250 (carbathiin, 254 g ai/l);

UBI - 2454 (RH- 3866, Si sthane, nyclobutanil, 50 g ai/lL);

UBI - 2584 (tebuconazole, 8.3 g ai/lL); TF-3770 (hexaconazole, 12.5 g
ai/lL);

TF-3770- A (hexaconazole, 5.0 g ai/L); TF-3794 (paclobutrazol, 2.0 g
ai /L)

METHODS: Al bany barley seed was treated in a snmall plot seed treater
with the above materials at the rates listed in the follow ng table.
The seed was planted on June 3, 1993 at a seeding rate of 300 viable
seeds per nf. Each plot was eight rows wide by 5 mlong with 17.8 cm
bet ween each row and plots were separated with two rows of Bel vedere
wheat guards. Treatnments were replicated four times in a conplete
random zed bl ock design. Emergence counts were taken on two 1 m
row pl ot and seeding blight ratings taken on 15 plants/ plot. Disease
ratings were taken on the third | eaf at ZGS (Zadok's G owm h Stage) 62,
using the Horsfall-Barratt Rating System Lodging ratings were taken
on all plots at heading and shortly before harvest. Yield and thousand
kernel weights were determ ned fromthe harvest of seven rows of each
pl ot, using a Hege small plot conbine.

RESULTS: Listed in the follow ng table.

CONCLUSI ONS: There were no significant differences in any disease
ratings for any treatnents. There was also no significant difference
i n thousand kernel weight however, there was a significant increase in
yield for treatnment TF3794 (.004 g ai/kg seed). The | ate planting
probably had an effect on decreasing potential seed treatnent benefits.
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Scal d
(9

Yield 1000-
(kg/ ha) Ker nel
wei ght

(9)

Unt r eat ed

Vitafl o 280

Vitafl o 250

Vitafl o 2504 +
UBI 2454

UBI 2454

UBI 2454

UBI 2584

UBI 2584

Vitafl o 250 +
UBI 2584

TF3770

TF3770- A

TF3770- A

TF3794

TF3794

TF3794

TF3794+
Vitafl o 280

TF3770+
Vitafl o 280

SEMF

LSD* *

Rat e
(g ai/kg) Energence Seedl i ng
seed (pl ant s/ n¥) bl i ght
(0-9)
0 116 1.3
1.03 112 1.1
0. 49 110 0.9
0. 49+0. 06 123 1.1
0. 06 104 1.1
0.12 119 1.2
0.16 105 1.1
0. 20 113 1.1
0. 49+0. 16 119 1.1
0. 015 79 1.3
0.10 90 1.3
0.15 116 1.2
0. 004 98 1.0
0. 007 105 1.1
0.01 98 1.3
0.01+1. 03 117 1.1
+1. 03 121 1.4
10. 2 0.2
N. S. N. S.

w
o
()]
0o
w
N ONWNWON EROWw AT
© ~ RPOOOWUI© Ok ~F 0 aanNn b~

3109 33.

1297 0. 86
368.3 N. S

* Standard error of nean.
** Value at 0.05 | evel of probability.

N. S. Not

#146

Signi ficant at

P<0. 05.

STUDY DATA BASE: 385-1412-8203

CROP: Barl ey

PEST: Scal d, Rhynchosporium secalis

NAME AND AGENCY

ORR D D and BURNETT P A
Agricul ture and Agri - Food Canada, Bag Servi ce 5000, Laconbe, Al berta TOC

1S0
Tel :

(403) 782-3316 Fax:

(403) 782-6120

TITLE: THE EFFECT OF SCALD | NOCULUM AND TILT ON SI X BARLEY CULTI VARS
LACOMBE 1993

MATERI ALS: TILT (250 g ai/L propiconazol e)
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METHODS: AC Laconbe, Brier, Harrington, Jackson, Leduc and Manl ey were
sel ected for their varying resistance to scald. A split-split plot was
set up with either artificial or natural inoculumas the main plot and
the application of TILT at 125 g ai/ha as the sub plot. The cultivars
were random zed within each chem cal treatnent. Plots were seeded My
18 into barley silage stubble and were four rows 5.5 min length with
23 cm spacing. Two rows of wheat were seeded between plots to limt
di sease spread. Scald inoculum was prepared by grow ng one isol ate of
R secalis on wheat germagar at 17 degrees C and 14 h daylight. After
a 21 day incubation, the spores were scraped off and a suspensi on was
prepared to give 5 x 104spores/m . TWEEN 20 was added as a surfactant.
Spores were applied to run off using conpressed air sprayers during the
eveni ng of June 28. TILT was applied using a CO2 back pack sprayer on
July 7. An early disease score was made July 8 using a 0-9 scale with
nine rating greater than 50% di sease on each of the |ower, mddle and
upper | eaf canopies. Prior to maturity, 20 flag and 20 penultimte
| eaves from each 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.

RESULTS: The results are presented in Table 1. Wile scald was the nost
predom nant di sease, plots sprayed with TILT exhi bited nore net bl otch
(Pyrenophora teres). Cool and danp weather contributed to the spread
of scald and resulted in no significant differences between either
artificial or natural inoculum although the artificial inoculum had
hi gher PLAD for both the flag and penulti mte and | ower yields and 1000
kernel weights. There were significant differences between cultivars
for score and PLAD on both the flag and penulti mte | eaves with Jackson
and Harrington having higher disease levels than the other cultivars.
As well, there were significant interactions between cultivar and TILT
application for PLAD of both |eaves. There were no significant
differences for yields although cultivar yields increased when sprayed
with TILT. Harrington and Manl ey, when sprayed with TILT, gave the
hi ghest yields. Brier had the | owest yield when not sprayed and ranked
| owest anong the sprayed cultivars. There were cultivar differences for
1000 kernel weights with Harrington and Manl ey having significantly
hi gher wei ghts than the other cultivars.

CONCLUSI ONS: During the grow ng season of 1993 in Laconbe, there were
no significant differences between natural and artificial scaldinoculum
for any of the variables tested. The application of TILT | owered PLAD
for both the flag and penultimte |eaves and raised yields and 1000
kernel weights for each cultivar tested. The magnitude of the changes
was cultivar dependent.
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Tabl e 1. The effect of artificial or natural scald inoculumand TILT
on six barley cultivars, Laconbe 1993.

I nocul um  Chem Cul t. Jul 8 Flag Penu kg/ha 1000
Score PLAD PLAD Ker nel
W (9)

Spr ayed No Ac Laconbe

Brier

Harri ngt on
Jackson
Leduc

Manl ey

3 4 0
Brier 2 4 10 3309 40.1
Harri ngt on 3 13 43 3726 44. 2
Jackson 3 41 72 3191 35.4
Leduc 3 6 10 4000 42. 4
Manl ey 3 7 20 3988 45.0
Spr ayed TILT Ac Laconbe 3 1 2 4164 43. 8
Brier 2 2 1 3375 41. 8
Harri ngt on 4 3 6 4327 46. 2
Jackson 3 8 11 4020 40. 6
Leduc 2 2 2 4043 42. 8
Manl ey 3 2 2 4247 45.7
Nat ur al No Ac Laconbe 2 5 17 4128 42.6
Brier 3 4 9 3255 40. 8
Harri ngt on 3 16 56 3972 44. 0
Jackson 3 14 22 3467 37.6
Leduc 2 6 10 3734 41. 4
Manl ey 3 9 18 3837 44. 1
Nat ur al TILT Ac Laconbe 2 2 4673 44. 6
2 1 1
4 3 3
3 4 0
2 1 3
3 2 4
S S
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#147
STUDY DATA BASE: 303-1412-8909

CROP: GCats, cv. Utim;
Spring wheat, cv. Belvedere and Katepwa

PEST: Cats - speckled | eaf blotch (Septoria avenae)
Wheat - powdery m | dew (Erysiphe graminis f. sp. tritici), |eaf
and glunme blotch (Septoria nodorum

NAVE AND AGENCY:

JOHNSTON H W

Agricul ture Canada, Research Station

Charl ottetown, Prince Edward |Island C1A 7M8
Tel: (902) 566-6865 Fax: (902) 566-6821

TITLE: EFFI CACY OF FOLIAR TREATMENTS FOR CONTROL OF COWON LEAF
DI SEASES OF OATS AND VHEAT

MATERI ALS: BRAVO (chl orothal onil 500 g/L), BAYLETON 50WP (tri adi mefon,
125 g/ L), TILT EC (propiconazole, 250 g/L), SEAWEED EXTRACT (unknown)

METHODS: Field plots were established on 17 May 1993 by planting the
oats and wheat in separate blocks using a random zed conplete block
design, the wheat as a split block design, treatnents as main plots,
cultivars as sub-plots. At Zadok's G owmh Stage (ZGS) 39-45, foliar
treatnments were applied at therates listed in the table using a tractor
driven direct injection sprayer delivering 280 L/ha of water at 267 kPa
pressure. Di sease severity was rated on a 1-9 scale at ZGS 60 for
powdery m | dew on wheat and at ZGS 70-75 for the Septoria | eaf di seases.
Yield estimates were determ ned based on the harvest of the six centre
rows of each plot using a Hege small plot conbine. Harvest data was
cal cul ated on the basis of 14% noisture after drying sub-sanples from
each plot.

RESULTS: Powdery mldew did not occur on Belvedere but on Katepwa,
synptom severity devel oped to a maximum | evel of 2.8 on the untreated
pl ot s and was reduced by TILT and BAYLETON al one, or in conbination with
BRAVO. Septoria |eaf blotch was reduced in severity by application of
BRAVO and TILT. Wheat yields were not significantly increased by foliar
fungi ci des. Trends for increased wheat yield were evident, vyield
i ncreases being significantly correlated wth decreasing disease
severity. None of the fungicide treatnents influenced di sease severity
or yield of oats. The seaweed extract at the | ower application rate had
some beneficial effects on both oats and wheat and will be further
eval uat ed.

CONCLUSI ONS: Powdery mi | dew of wheat and the septoria | eaf bl otches of
wheat and oats may be reduced in severity by a nunber of the materials
evaluated. Yield nmay al so be increased as di sease control inproves.
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Spr ay Rat e Septoria (AUDPC)* Yi el d(kg/ ha)
g ai/ha Bel vedere Kat epwa Bel vedere Katepwa

Check nil 7.0 13.0 4844 3164
Bravo 1000 7.8 13.0 5329 3297
Bravo 2000 6.8 12.0 5107 3186
Tilt 125 7.3 12.5 5054 3406
Tilt 250 7.8 12.8 5387 3205
Br avo 1000

+ Tilt 125 6.5 12.3 5723 3847
Bravo 2000

+ Tilt 250 6.5 11.3 5341 3328
Br avo 2000

+ Tilt 125 6.8 11.3 5343 3138
Seaweed 1000** 6.8 11.3 5994 3842
Seaweed 5000** 7.8 11.3 4776 2937
LSD (P=0. 05) 0. 80 0. 80 NS NS

* Septoria nodorum on wheat reported as AUDPC with 3 ratings, AUDPC
- area under disease progression curve.
** Total product.

#148
STUDY DATA BASE: 375-1411-8719

CROP: Spring wheat, cv. Leader;
6 row Barley, cv. Brier

PEST: Common root rot, Cochliobolus sativus

NAVE AND AGENCY:

JONES- FLORY L L and DUCZEK L J

Agriculture Canada, Research Station, 107 Science Pl ace
Saskat oon, Saskatchewan S7N 0X2

Tel: (306) 975-7014 Fax: (306) 242-1839

TI TLE: EFFECT OF SEED TREATMENT FUNG Cl DES ON EMERGENCE, COVMON ROOT ROT
AND YI ELD OF LEADER SPRI NG WHEAT AND BRI ER BARLEY, 1993

MATERI ALS: From Gust afson: UBI 2100-4 (carbathiin 230g/L);

UBI 2100-4 + UBI 2454-1 (carbathiin 230g/L, sisthane 50g/L);

UBI 2568 (triadi menol 30g/L); UBlI 2584-1 (tebuconazole 8g/L);

from Zeneca: AGROX FLOMBLE (maneb 300g/L); TF 3770A (hexaconazole 5g/L).

METHODS: The test was established at Saskatoon, Saskatchewan in 1993.
Natural ly occurring i noculumof C. sativus was relied upon for infection.
Seed was treated in 1000 ml glass jars. Chemi cal treatnents were
di spersed over the glass surface, then for wheat 275g of seed was added
and shaken, and for barley 350g of seed was added and shaken. To ensure
uni formcoverage of the seed, the first treated | ot of seed was di scarded
and a second | ot was packaged for seeding. Seed was treated on April 16
except for TF 3770A which was treated by the conpany. Wheat and barl ey
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were in separate tests. Each test was a random zed conpl ete bl ock design
with six replicates. Plots had four rows; each row was 6 mlong. Rows
were 23 cm apart with 350 seeds planted in each row Seedi ng and
fertilizing (40 kg/ha with 11-55-0) took place May 11; energence was
recorded on May 31 for barley, and June 03 for wheat on 2 mof one of the
center rows. Conmon root rot was recorded tw ce during the grow ng season
for barley, at flowering (D.R Tottman and H Broad. Ann. Appl. Biol. 10:
441- 454, 1987) on July 19, and at m d-to-hard dough on August 24 by rating
40 plants randomy selected fromone row. Comopn root rot on wheat was
measured on July 19 when plants were energing fromthe boot but disease
|l evels were not high enough to warrant rating the test at that tine.
Wheat was rated for common root rot on August 30 at the soft dough stage.
Common root rot was determ ned by counting the nunber of plants wth
| esions covering greater than 50% of the subcrown internode. Per cent
common root rot was calculated by nultiplying the field score by 2.5.
Harvesting, three rows x 5 mlong, of barley was done August 31, and wheat
on Septenber 18 with yield recorded as grans per plot.

RESULTS: The results are summari zed in the tables.

CONCLUSI ONS: For wheat, UBlI 2568, UBI 2584-1, UBI 2400-4 + UBlI 2454-1, and
TF 3770A (0. 0125 and 0. 015 g ai/ kg seed) were significantly (P=0.05) | ower
than the control for disease rating (Table 1). There was no significant
difference from the control for emergence but yield was significantly
lower with TF3770A (0.0125 g ai/kg). Treatnent of wheat with UBI 2100-4
+ UBI 2454-1, UBI 2568, UBI 2584-1 and TF3770A (0.0125 and 0.015 g ai/kg)
t hi ckened and shortened subcrown i nternodes. For barley, the July 19
di sease rating for UBI-2568 and UBlI 2100-4 + UBI 2454-1 were significantly
| ower (P=0.05) than the control (Table 2). There was no difference for
barl ey between the control and any of the treatnments for the August 24
di sease rating or energence but yield was significantly | ower with TF3770A
(0.015 g ai/kg).
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Table 1. The effect of seed treatnent fungi ci des on energence, conmon r oot
rot and yield of Leader spring wheat.

PRODUCT RATE EMERGENCE CRR Yl ELD
(g ai/kg seed) (plants/2 m August 30 (g/plot)

Contr ol ---- 113a* 1l4a* 1637a*
AGROX-
FLOWABLE 0. 45 117a 9ab 1526ab
TF 3770A-1 0. 0125 100a 7Db 1382 b
TF 3770A-2 0. 015 109a 5b 1448ab
UBI 2100-4 0.55 112a 10ab 1575ab
uBl 2100-4 + 0.55 +

UBI 2454-1 0. 06 100a 6 b 1441ab
UBI 2568 0. 15 109a 4 b 1448ab
UBI 2584-1 0.02 116a 5b 1530ab

*  Values in the sane colum which are not followed by the sane letter
are significantly different at the 5%l evel of probability according
to Duncan's Miultiple Range Test.

Tabl e 2. The effect of seed treatnent fungi ci des on energence, conmon r oot
rot and yield of Brier 6 row barl ey.

PRODUCT RATE EMERGENCE CRR CRR YI ELD
(g ai/kg seed) (plants/2 m July 19 August 30 (g/plot)

Contr ol ---- 108ab* 11lab* 33ab* 2694ab*
AGROX-
FLOMBLE 0. 45 115a 8abc 28ab 2669abc
TF 3770A-1 0. 0125 104ab 7abc 26 b 2578 bc
TF 3770A-2 0. 015 108ab 7abc 24 b 2548 ¢
UBl 2100-4 0.55 106ab 12a 38a 2739a
uBl 2100-4 + 0.55 +

UBlI 2454-1 0. 06 93 b 5 ¢ 35ab 2685ab
UBlI 2568 0.15 99ab 4 c 25 b 2627abc
UBl 2584-1 0. 02 111ab 6 bc 32ab 2746a

* Values in the sane colum which are not followed by the sane letter
are significantly different at the 5%l evel of probability according
to Duncan's Miultiple Range Test.
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#149
STUDY DATA BASE: 375-1411-8719

CROPS: Canadi an Western Red Spring Weat, cv. Katepwa
Canada Prairie Spring Weat, cv. Biggar
Canadi an Western Anmber Durum cv. Sceptre
Soft White Spring Wheat, cv. Fielder

PEST: Naturally occuring foliar diseases

NAVE AND AGENCY:

JONES- FLORY L L, DUCZEK L J and REED S

Agricul ture Canada, Research Station, 107 Science Pl ace
Saskat oon, Saskatchewan S7N 0X2

Tel: (306) 975-7014 Fax: (306) 242-1839

TI TLE: EFFECT OF APPLI CATION OF TILT ON FOLI AR DI SEASE AND YIELD OF
SEVERAL CLASSES OF SPRI NG WHEAT, 1993

(This study was supported by the Irrigation Based Econom c Devel opnent
Fund, and the assistance of personnel at the Saskatchewan Irrigation
Devel opnent Centre is gratefully acknow edged.)

MATERI ALS: Ci ba Geigy: TILT (propiconazol e 250g/L)

METHODS: The test was performed at the Irrigation Devel opnent Centre,
Qut | ook, Saskatchewan. In the spring 100 kg/ha of 34-0-0 was broadcast
before seeding. During the grow ng season, water was applied when
tensi onet er readi ngs neasured -0.5 bar. A split-plot design was used with
cultivars as main plots and treatnments as subplots. Each subpl ot was nade
up of eight rows. Two rows of wheat were planted between subplots.
Seedi ng and seed pl acenent with 50 kg/ha of 11-55-0 fertilizer took place
on May 6. Treatnents were sprayed using a hand-held, CO, pressurized, 4
nozzl e boomsprayer (nozzle size 0.01) that delivered 225 L/ ha at 240 kPa.
The foliage of eight rows was sprayed with Tilt at a rate of 125 g ai/ ha.
Control subplots were sprayed with water on July 27. Spraying took place
four times on July 6 (G S. 53-59, one quarter of inflorescence energing
to conpletely energed) (D.R Tottman and H. Broad. Ann. Appl. Biol. 10:
441-454, 1987), July 12 (G S. 59-65, conpl etion of inflorescence energence
to anthesis half way conpleted), July 27 (G S. 65-71, anthesis half-way
to watery ripe), and August 9 (G S. 80-85, late mlk to soft dough). Ten
penul timate | eaves were col |l ected August 9 (Biggar and Sceptre G S. 80-
83, late mlk to early dough; Fielder and Katepwa G S. 83-85, late mlKk
to soft dough) fromrandomy selected plants in the center two rows of
each subplot and were stored at 5 degrees C until actual percent disease
coverage was rated. Leaves from the control subplots were pressed and
dried. They were scanned to deternine the presence of obligate pathogens.
Dried | eaf pieces (4-6 cm containing | esions were prepared and pl ated on
wat er agar containing antibiotics. Sporulation was observed after about
one week. Harvesting of five rows x 5 mlong occurred Septenber 02 with
yield recorded as grams per subplot.

RESULTS: Results are summarized in the table. Cultivars were
significantly (P=0.01) different for yield with Fielder averaging 2609
g/ subpl ot, Sceptre 2438, Biggar 2187, and Katepwa 1791. The cultivar x
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treatnment interaction was not significant for foliar disease or yield.
A significant difference (P=0.01) was evident for timng of spray
application for yield and percent disease. There were significantly
(P=0.01) | ower disease levels for the July 6 and July 12 spray tines than
the control. Yield for July 6 spray date was 13% hi gher than that of the

control. In Sceptre, 35% of the |eaf disease was caused by Septoria
nodorum 35% by Pyrenophora tritici-repentis (tan spot) and 30% by
Septoria tritici. The major cause of |eaf disease in Biggar was S.

nodorum at 50% while S. tritici caused 35% and P. tritici-repentis 15%
In Fielder 80% of the |eaf disease was caused by S. nodorum 20% by P.
tritici-repentis , and in Katepwa, S. nodorumcaused 60% while S. tritici
25% and P. tritici-repentis 15%

CONCLUSI ONS:  Treatnment with Tilt on July 6 and July 12 showed a
significant (P=0.01) reduction in foliar disease | evels over the control.
Yield was al so significantly (P=0.01) inproved by treatnment with Tilt at
the July 6 spray date with an average yield increase of 13% over the
control.

SPRAY DATE GROWMH FOLI AR Yl ELD
STAGE DI SEASE (% (g/ subpl ot)
Contr ol 44a* 2197 bc*
July 06 53-59 20 b 2490a
July 12 59- 65 22 b 2353ab
July 27 65-71 43a 2102 ¢
August 09 80- 85 40a 2138 ¢

* Values for each variable in the sane col uim which are not foll owed
by the sanme letter are significantly different at the 1% | evel of
probability according to Duncan's Miltiple Range Test.

#150

STUDY DATA BASE: CA40-93- P804

CROP: Spring wheat, cv. Leader

PEST: Naturally occuring foliar diseases

NAME AND AGENCY:

MOONS B, KOVACHI K J and VAN DAMMVE S

Zeneca Agro, 3-75 Scurfield Blvd., Wnnipeg, Manitoba, R3Y 1P6
Tel : (204) 489-7860 Fax: (204) 489-7923

TI TLE: CROP TOLERANCE W TH HEXACONCZCOLE AS A SEED TREATMENT FUNG CI DES | N
SPRI NG WHEAT |

MATERI ALS: | Cl AG623 (hexaconazole; 5 g/L; TF 3770A)

METHODS: Seed was separated into lots of 200 grama and treated using a
m ni -rotostat seed treater. The treatnments were seeded at a rate of 33
seeds/ mrow, using a Kincaid Precision Cone-Seeder, into sandy soil, near
Carman, Manitoba, on May 5, 1993. Each treatnent consisted of four rows,
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6 min length. Each treatnent was replicated three tinmes in a Conplete
Randonmi zed Bl ock Design field plot. All treatnments were assessed for
seedl i ng enmergence, on 16/ 05 (seven Days After Planting (DAP)), 20/05 (15
DAP) and 26/05 (21 DAP). Heads/ m row (nrow) counts were conducted on
13/08 (100 DAP).

RESULTS: As presented in the Table 1.
CONCLUSI ONS:  Enmergence was not significantly effected with the use of

HEXACONAZOLE. Heads/nrow i ncreased, but not significantly, with the use
of HEXACONAZOLE, at all rates tested.

Table 1
TREATMENT RATE Seedl i ng counts (nrow) Heads/ nr ow
g ai/kg seed = -------oio i e e e
16/ 05 20/ 05 26/ 05 13/ 08
CHECK 16 a 23 a 23 a 65 a
TE3770A 0. 010 16 a 25 a 25 a 71 a
TE3770A 0. 0125 19 a 25 a 27 a 69 a
TE3770A 0. 015 16 a 25 a 22 a 71 a
TE3770A 0. 015 16 a 26 a 29 a 72 a

Means foll owed by sanme letter do not significantly differ
(Duncan's MRT, P=.05)

#151

STUDY DATA BASE: CA40-93-P805

CROP: Spring wheat, cv. Leader

PEST: Naturally occuring foliar diseases

NAVE AND AGENCY:

MOONS B, KOVACH K J and VAN DAMMVE S

Zeneca Agro, 3-75 Scurfield Blvd., Wnnipeg, Manitoba, R3Y 1P6
Tel: (204) 489-7860 Fax: (204) 489- 7923

TI TLE: CROP TOLERANCE W TH HEXACONOZOLE AS A SEED TREATMENT FUNG CI DES | N
SPRI NG WHEAT |

MATERI ALS: | Cl AC623 (hexaconazole; 5 g/L; TF 3770A

METHODS: Seed was separated into 200 gramlots and treated using a mni-
rotostat seed treater. The treatnments were seeded at a rate of 33 seeds/ m
row, using a Kincaid Precision Cone-Seeder, into heavy clay, near Carnman,
Mani t oba, on May 5, 1993. Each treatnent consisted of four rows, 6 min
| engt h. Each treatment was replicated three tinmes in a Conplete
Randonmi zed Bl ock Design field plot. All treatnments were assessed for
seedl ing energence, on 16/05 (11 Days After Planting (DAP)), 20/05 (15
DAP) and 26/05 (21 DAP). Heads/mrow (nrow) counts were conducted on
13/08 (100 DAP).
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RESULTS: As presented in Table 1.

CONCLUSI ONS:  Ener gence was not effected with the use of HEXACONAZOLE
Heads/ nr ow decreased, but not significantly, with the use of HEXACONAZCLE.

Tabl e 1.
TREATMENT RATE Seedl i ng counts (nrow) Heads/ nr ow
g ai/kg seed = ------moi o oo
16/ 05 20/ 05 26/ 05 13/ 08
CHECK 18 a 20 a 20 a 83 a
TE3770A 0. 010 18 a 19 a 22 a 77 a
TE3770A 0. 0125 17 a 21 a 21 a 76 a
TE3770A 0. 015 19 a 20 a 22 a 77 a
TE3770A 0. 020 16 a 20 a 19 a 80 a

Means foll omded by same letter do not significantly differ
(Duncan's MRT, P=.05)

#152
STUDY DATA BASE: 303-1412-8909

CROP: Spring wheat, cv. Katepwa and Bel vedere;
Oats, cv. Nova

PEST: Cats - speckled | eaf blotch (Septoria avenae)
Wheat - powdery m | dew (Erysiphe graminis f. sp. tritici), |eaf
and glunme blotch (Septoria nodorum

NAVE AND AGENCY:

JOHNSTON H W

Agricul ture Canada, Research Station

Charl ottetown, Prince Edward |Island C1A 7MB
Tel: (902) 566-6865 Fax: (902) 566-6821

TI TLE: EFFECTS OF FUNG CI DE SEED TREATMENTS ON PERFORMANCE OF SPRI NG
WHEAT ANDOATS

MATERI ALS: TF 3770 (hexaconazole 12.5 g/L), TF 3770A (hexaconazole 5 g/L),
TF 3794 (pacl obutrazol 2.0 g/L), BAYTAN 30 (triadinmenol 317 g/L), 80318
(pacl obutrazol 0.2 g/L), UBlI 2454-1 (sisthane 50 g/L), VITAFLO 280
(carbathiin 167 g/L + thiram 148 g/L), VITAFLO 250 (carbathiin 254 g/L).

METHODS: Certified seed of Katepwa and Bel vedere spring wheat and Nova
oats were treated with the above materials at rates listed in the table
using a laboratory small batch rotary seed treater. Field plots were
established on 18 May 1993 at Harrington, P.E. 1. using for wheat a split-
pl ot design, four replicates, with main plots as treatnents and cultivars
as sub-plots. Oats were seeded in a separate randon zed conpl ete bl ock
with four replicates. All plots were eight rows wide, 5 m |long and
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separated by two rows of barley. Data were recorded on energence, |eaf
di sease severity and yield. Harvest was conpleted at crop maturity using
a Hege smal| plot combine and data reported on the basis of 14% npi sture.

RESULTS: Wheat energence was inproved by both Vitaflo 280 and Baytan

Mean m |l dew ratings were 4.0 for Belvedere which was significantly | ower
than the rating of 7.1 for Katepwa. TF3770A at the 0.15 rate and both
rates of TF3794 reduced m | dew on Katepwa but not on the nore resistant
Bel vedere. Septoria leaf blotch was simlar in severity on both cultivars
and seed treatnent applications did not alter severity. Weat grainyield
and seed weight were little affected by seed treatnment, were negatively
correlated with emergence and m | dew severity, but not with the Septoria
di sease. Emer gence, severity of S. avenae |eaf blotch, and yield
paraneters of oats were not influenced by the seed treatnents.

CONCLUSI ONS: TF 3770A and TF3794 seed treatnents may have potential for
controlling powdery mldew of spring wheats, especially on the nore
susceptible cultivars. The Septoria diseases of oats and wheat, which
appear later in the season than powdery mldew, do not appear to be
controll ed by seed treatnments as used in this trial.

Table 1. Effect of fungicide seed treatnments on di sease severity and 1000
kernel weight of spring wheat.

Vheat 1000 Kernel weights(qg)
Rat e M | dew Bl ot ch* Vheat Cat s

Tr eat ment g ai/kg Bel vedere Kat epwa Bel vedere Katepwa Utim
Cont r ol ni | 3.6 7.5 3.6 36.7 30.7 31.9
TF 3770 15 4.0 7.0 3.8 36.7 29.5 31.5
TF 3770A 10 4.3 7.6 4.0 35.9 29.0 31.7
TF 3770A 15 3.9 6.8 4.1 35.9 29.3 30.9
TF 3794 0.01 3.8 6.4 4.0 34.7 29.7 31.3
TF 3794 0. 02 3.3 5.8 4.2 35.4 30.0 30.6
Vitaflo 250 +

UBlI 2454-1 3.15* 4.0 7.0 4.3 35.8 30.6 32.0
80318 25 4.3 7.5 3.7 36.0 29.0 31.3
80318 50 4.1 7.9 3.9 35.5 28.9 31.8
80318 600 3.8 7.5 4.0 36. 8 29.0 31.3
Vitafl o 280 3. 3* 4.6 7.6 3.6 33.4 29.0 32.1
Bayt an 30 4.4 7.3 4.1 34.5 29.0 31.5
LSD (0. 05) 0. 60 0.60 NS NS NS NS

* Bl ot ch, nmean of both cultivars.
**  Total ail/kg seed.
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CROP: W nter wheat, cv. Absolvent and Borden

PEST: Powdery m | dew, Erysiphe gramnis D.C.: Merat f. sp. tritici Em
Mar chal

NAVE AND AGENCY:

AL- MUGHRABI K | and GRAY A B

Nova Scotia Agricultural College, P.O Box 550, Truro, Nova Scotia B2N
5E3

Tel: (902) 893-6612 Fax: (902) 895-4547

TITLE: RESISTANCE TO THE FUNG CIDE TRI ADI MEFON | N POPULATI ONS OF
ERYSI PHE GRAM NIS F. SP. TRITIC

MATERI ALS: BAYLETON 50 WP (tri adi mef on)

METHODS: Powdery mi |l dew infected wi nter wheat plants (cvs. Borden and
Absol vent) were collected from fields with and w thout a history of
triadimefon treatnment in both the Annapolis Valley and the Col chester
County regi ons of Nova Scotia. MIldewfromthese plants was transferred
to host plants growing in test tubes as follows. Wheat seedlings of the
two cultivars were grown in capped 25 x 250 nm gl ass test tubes. Each
test tube was filled with 20 nL of perlite and 10 nL of Hoagland's
sol ution. \Wheat seeds were surface sterilized, pregerm nated for 12
hours, and transferred to the tubes by placing 5 pregerm nated seeds on
the surface of the perlite in each tube. The tubes were then incubated
ina gromh chanmber at 18 degrees C and 12 h daylight at 15 000 - 20 000
Lux. The night tenperature was 15 degrees C. Plants were inocul ated
as soon as the first leaf was fully expanded (about seven days).
I nocul um was prepared by excising small sections of field-grown |eaf,
each bearing a single pustule, and adding this to each tube contai ni ng
five seedlings. The tubes were capped and shaken on a rotary shaker to
di ssem nate the conidia. The tubes were incubated as described
previously. Approximately 14 days after inocul ati on, when pustul es were
sporul ating, 30 isolates fromboth varieties, both treatnents (fungicide
and no fungicide) and both locations (240 isolates in total) were
evaluated for sensitivity to triadimefon. dd spores on plants grow ng
in test tubes were dislodged fromthe | eaves by shaking the tubes one
day before inoculating the plants to be used in the sensitivity tests.
Plants to be used in the sensitivity tests were treated with either O,
0.1, 1, 10 or 100 ppmactive ingredient triadimefon. The fungicide had
been diluted with a suspension of blank formulation of Bayleton and
sprayed with an atom zer operated by conpressed air onto seedlings with
a fully expanded first | eaf grow ng as above in test tubes. Twenty-four
hours after spraying, these plants were inocul ated by renoving 20 | eaf
sections, each with 3-5 simlar-sized m|dew pustules fromeach of the
240 isolates to be tested, and placing two of these |eaf sections into
each of the tubes containing the sprayed plants (2 replicates x 5
fungi ci de concentrations). After inocul ation, tubes were capped, shaken
and incubated as described previously. After two weeks, sporulating
pustules fornmed on the primary | eaf were counted under an illum nated
2x magnifying lens. Mean nunbers of pustules on the primary |eaf of
five seedlings per test tube (2 tubes/isolate) treated with the various
doses of triadi nefon were then recorded. In addition, standard area
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di agrans were used to estinmate the proportion of | eaf area infected with
powdery m | dew, and expressed as percentages of the control treatnent.

RESULTS: At 10 ppm the frequency of E. gramnis isolates resistant to
tri adi mef on was hi gher in sanples collected fromthe triadi nefon-treated
Absol vent field in the Annapolis Valley (90% than in sanmples fromthe
untreated field in that region (63.3%9. A simlar trend occurred in
Col chester County, but the frequency of resistant isolates from both
treated and untreated fields was | ower, 50 and 6. 7% respectively. On
Borden in the Annapolis Valley, 68.7% of isolates collected from a
treated field were resistant, whereas only 53.3% of the isolates from
an untreated field were resistant to 10 ppmtriadimefon. At the sane
concentration in Col chester County, 3.85% of isolates collected froma
treated Borden field were resistant and none of the isolates collected
froman untreated field were resistant.

CONCLUSI ONS: These results indicate that the popul ati ons of E. gram nis
f. sp. tritici fromthe Annapolis Valley, where triadi mefon has been
used intensively for several years, had a higher proportion of isolates
resistant to triadi nefon than those from Col chester County, where wheat
culture is |less intensive. In addition, the wheat cv. Absol vent was
nmore susceptible to resistant isolates than cv. Borden, since |ower
per cent ages of resistant isolates were observed i n Borden fields. There
was a higher proportion of resistant isolates in fields sprayed with
triadi mefon than in unsprayed fi el ds.

#154
CROP: Wheat, cv Katepwa
PEST: Septoria spp.

NAVE AND AGENCY:

ROURKE D RS, and DCELL R J

Ag- Quest Inc., Box 144, M nto, Manitoba ROK 1M
Tel: (204) 776-2087 Fax: (204) 776-2250

TI TLE: EARLY APPLI CATI ON OF DI THANE DG ALONE AND TANKM XED W TH
DI CLORPROP/ 2, 4- D FOR CONTROL OF SEPTORI A | N HARD RED SPRI NG WHEAT

MATERI ALS: DI THANE 75% DG (mancozeb), ESTAPROP 582 EC (dicl orprop 300
g/L and 2,4-D ester 282 g/L)

MATERI ALS: The trial was seeded to Katepwa spring wheat on May 19 at a
rate of 110 kg/ha with 60 kg/ha of nitrogen ( 46-0-0) and 30 kg/ha of
phosphate (11-51-0) applied with the seed. Seeding was with a Concord
air seeder that had a row spacing of 25 cm 5 cmw de seed band, and a
seedi ng depth of 3 cm The trial was a random zed conplete block with
four replicates and a plot size of 2 x 7.5 m Fungicide treatnments were
applied on three separate dates, the first using a push type sprayer,
and the second 2 using a backpack sprayer. All sprayers were powered
by conpressed air and delivered 100 L/ ha at 275 kPa using Lurmark 80015
nozzl es at 50 cm spacing. Applications were made June 18 at Zadoks 13-
14/ 21 (plants disease free), July 23 at Zadoks 50-55 (| ower |eaves
greater than 50% infected, flag |eaf disease free), and August 6 at
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Zadoks 65 (flag Ileaf approximately 10% i nfected). Fungi ci de
applications on June 18 were tankm xed with Estaprop. Weat plants in
each plot were visually assessed for disease |evel on August 6, August
12 and August 25 and results recorded as percent flag |eaf area
infected. Plots were harvested on Sept. 17 with a small plot conbine
and yields reported at 14.5% noi sture.

RESULTS: Results are presented in the table.

CONCLUSI ONS: Di t hane applications increased grainyields significantly,
with the highest yields on plots recieving early and | ate applications.
Early applications had less effect on yield than |ate applications.
Tank m xing with Estaprop did not result in any phytotoxicity.

Table 1. Effects of fungicide application on |evels of Septoria spp. in
Kat epwa wheat at M nto, Manitoba in 1993. *

Tr eat ment Rat e Vheat Vheat % flag | eaf infected Vheat
kg/ ha Stage Phytotoxicity ------------------------ yield
ai Zadoks % contr ol Aug. 6 Aug. 12 Aug. 25 kg/ha
1. Estaprop 1.02 13-16 0 a 14 a 83 a 100 a 2173b
2. Estaprop/ 1.02/ 13-16
Di t hane ** 0. 84 0 a 9 b 83 a 100 a 2143b
3. Estaprop/ 1.02/ 13-16 0 a 6 b 23 b 88 a 2712a
Di t hane ** 0. 84
+Di t hane 0. 84 55-59
+Di t hane 0. 84 65
4. Estaprop 1.02 13-16 0 a 8 b 35 b 88 a 2624a
+Di t hane 0. 84 55-59
+Di t hane 0. 84 65

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

** Applied as a tank m x at Zadoks 13- 16.



RAPPORT DE RECHERCHE SUR LA LUTTE DI RI GEE 1993

DI SEASES OF ORNAMENTALS AND GREENHOUSE /
MALADI ES DES PLANTES ORNEMENTALES ET DE SERRE

Section Editor / Réviseur de section : G Platford
#155 REPORT NUMBER / NUMERO DU RAPPORT
CROP: Creeping bentgrass, Agrostis palustris Huds.
PEST: Dol | ar spot, Lanzia or Moellerodiscus sp.

NAME AND AGENCY:

HSI ANG T, COCK S

Departnment of Environmental Biology, University of Guel ph
Guel ph, Ontario N1G 2w

Tel : (519) 824-4120 x 2753 Fax: (519) 837-0442

TI TLE: CHEM CAL TRI ALS FOR DOLLAR SPOT DI SEASE CONTROL, SUMMER, 1993

METHODS: Twenty-four treatnents were evaluated on a 16-year-old sward
of creeping bentgrass at the Canbridge research station of the
University of Guelph near Canbridge, Ontario. Turfgrass cultural
treatments were simlar to those used for nmintenance of golf course
putting greens in Ontario. Experinental design consisted of a
random zed conpl ete bl ocks with 4 bl ocks. Each treatnment plot neasured
1 x 2 m Control of dollar spot disease was eval uated. |nocul um was
prepared by incubating the fungus on autocl aved cereal grains (chicken
scratch) for two to three weeks. The inoculumwas dried overnight and
chopped with a mxer into small particles. Inocula from5 strains of
the fungus were m xed together, and 2 g were evely spread onto to each
pl ot two days after fungicide applications. Fungicide treatnents were
first applied on 7 July 1993, with a wheel -nobunted conpressed air boom
sprayer at 140 kPa. Fungicides were re-applied on a seven day, 14-day,
21-day, or 28-day schedul e over a ni ne week period. Dollar spot di sease
was eval uated weekly for ten weeks, by estimating nunber of infection
centres per 1 x 2 mplot. Significant yellow ng due to phytotoxicity
was noted if present. Anal ysis of variance was perforned with PROC
ANOVA i n SAS® When a significant treatnent effect was found, nean
separation was done with the test of | east significant difference (LSD)
Ten spots/2 nt was used as the criterion for efficacious control of
dol I ar spot di sease.

RESULTS: The latter part of the 1993 growi ng season was typical for
southern Ontario, with a few extrenely warm hum d days interspersed
anong relatively mld days with highs between 20 degrees C and 25
degrees C. Counts for dollar spot disease in the 1 x 2 mplots are
presented in Table 1. No phytotoxicity was observed. The first
chem cal applications were on 7 July, wth fungal inoculations
following two days later. The last chem cal treatnents were applied 25
August. For inocul ated plots, disease pressure was extremnely high from
11 July onward.

CONCLUSI ONS: Anmpbng t he standards, Rovral G een showed excell ent control
of di sease throughout nost of the trial. Daconil 2787 (180 m_ - 14
days) suppressed disease |evels but did not provide an aesthetically
acceptable level of control until the later half of the test. Tersan
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1991 surprisingly showed poor control of dollar spot disease for nost
of the test. Resi stance to benzim dazoles in a |ocation near these
trial plots had been reported al nost ten years ago, with little use of
benzi m dazol es since that time. For the | SK Bi ot ech cheni cal s, Daconi
2787 (90 mL - 7 days) provided better control than the double rate at
14 days. Daconil 825 (54 g - 7 days) provided a simlar |evel of
control as the | ower rate of Daconil 2787: both were acceptabl e for nost
of the test. Anobng the three rates of Fluazinam the highest rate (45
m. - 28 days) provided the best control, and was accept abl e t hrough nost
of the test. The two |lower rates were not able to contain the disease
to wthin an aesthetically acceptable I evel for nost of the test. The
hi gher rate of the Daconil 2787 + Fl uazi namconbi nation (175 nL + 30 nL_
- 28 days) was able to acceptably suppress the di sease for nost of the
test while the lower rate (120 nL + 20 nL - 21 days) did not. Scotts
ProTurf was unable to control the disease to an acceptable level. The
Fi sons/ Sun- Gro product, Banner 130 EC, was able to acceptably contro
the di sease throughout the test after the first two weeks. Ampong al
products tested Banner 130 EC provided the greatest efficacy, in
achi eving nore "0" counts than any other treatnent. The higher rate (58
m) with the longest treatnment interval (28 days) showed the |[east
effective control, but it was still acceptable for npst of the test.
The Rohm & Haas product, Nova, was acceptable at the two higher rates
(20 g - 14 days, 30 g - 21 days), but showed acceptable control on only
hal f the days at the | owest rate (15 g - 14 days). Fore did not provide
an acceptable level of control. The Sustane treatments were
fertilizers. These formulations did not provide acceptable control of
dol I ar spot disease, although in many cases, the di sease | evel was | ess
than half of that of the inoculated control.
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Tabl e 1. Treatnent,
di sease during nine weeks beginning 7 July,

application rate and schedul e,

1993.

pl ots were inocul ated two days after first treatnent,

expressed as nunber of

replicates.

Al'l

and counts of dollar spot
chemcally treated
and counts are
infection centres in 1 mby 2 mplots based on four

Rat e

(product
/100 nR)

I nt erval
(days)

Uni nocul at ed
| nocul at ed
Daconi|l 2787
Rovral Green
Tersan 1991
Daconi|l 2787
Daconi| 825
Fl uazi nam
Fl uazi nam
Fl uazi nam

Daconi|l 2787+
Fl uazi nam
Daconi|l 2787+
Fl uazi nam

Scotts ProTurf
Banner 130
Banner 130
Banner 130
Banner 130
Banner 130
Nova

Nova

Nova

Fore

Sust ane 5-2-4

Sust ane 5-2-4

Sust ane 5-2-4

Sust ane 10-2-10

Dol | ar spot counts
Jul Jul Aug Aug Aug Aug
21 28 4 11 18 25
41 58 44 103 106 150
45 58 56 173 280 325
11 22 15 18 7 2
10 11 3 3 0 2
20 28 28 45 40 66
15 24 7 3 1 0
22 31 14 6 1 0
12 26 12 10 4 6
11 17 18 8 3 28
2 3 1 17 4 1
4 5 8 31 16 0
12 20 23 9 2 14
41 44 59 101 70 130
1 4 1 0 0 0
4 1 0 0 0 0
5 3 1 0 0 0
7 6 4 2 0 0
6 4 2 14 6 0
8 17 11 11 1 1
9 15 6 6 1 1
10 20 16 2 0 0
33 40 29 37 19 53
20 21 30 120 45 160
33 43 50 128 101 245
40 40 61 156 118 160
25 25 33 110 36 145
18 21 17 33 39 41

OFrROCOOFrOOo
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#156

CROP: Creeping bentgrass, Agrostis palustris Huds.

PEST: Gray snow nmould Typhul a spp.; pink snow noul d, Fusarium nivale

NAME AND AGENCY:

HSI ANG T, COCK S

Departnment of Environmental Biology, University of Guel ph
Guel ph, Ontario N1G 2w

Tel : (519) 824-4120 x2753 Fax: (519) 837-0442

TI TLE: CHEM CAL TRI ALS FOR SNOW MOULD DI SEASE CONTROL, DEC 1992 - APRI L
1993

METHODS: Chem cal and control treatnents were eval uated on a 15-year-old
sward of creeping bentgrass at the Canbridge research station of the
University of Guelph near Canbridge, Ontario. Turfgrass cultural
treatments were simlar to those used for maintenance of golf course
putting greens in Ontario. Experi nmental design consisted of a
random zed conplete block design with six replications on 1 x 1.5 m
pl ots. The snow nmoul d di seases were evaluated in fungicide trials.
I nocul um was prepared by incubating the fungi on autoclaved cereal
grains (chicken scratch) for 1 nonth (pink) and 3 nonths (grey). The
i noculum was dried overnight and chopped with a mxer into small
particles. I nocul um from five strains of the grey snow nould fungus
wer e m xed toget her, combined with another 9 parts dried, autoclaved and
chopped cereal grains, and 15 g were evenly applied to each plot. Pink
snow nmoul d i nocula was simlarly fornul ated and applied. Inocula were
applied three days after spraying. Witer based-treatnents were applied
on 1 Decenber 1992, with a wheel -nounted conpressed air boomsprayer at
140 kPa and 10 L/ 100 n?. G anular treatments were applied by hand. The
di seases were evaluated after snow nelt (late-March) by estimating
percent area affected. A single treatnment of Daconil 2787 + Fluazi nam
was applied tw ce, once before snowfall, and once after snowrelt.
Ratings were repeated weekly for five weeks to evaluate disease
severity, and green-up during the last two weeks. Analysis of variance
was performed with PROC ANOVA in SAS®  When a significant treatnent
effect was found, nean separation was done with the test of |east
significant difference (LSD). Twenty percent area affected or | ess was
used as the criterion for efficacious control of snow nould di seases.

RESULTS: A three-nonth uninterrupted snow cover during the 1992-93
season caused a greater disease pressure than normally experienced.
Several treatments were inefficacious or borderline probably due to
t hese conditions. Snow fall and snow cover are critical in the
devel opnment of wi nter di seases, particularly grey snownould. Tabul ated
results are presented in Table 1.

CONCLUSI ONS: The standard chem cals for snow nmould control were all
found to reduce disease significantly with the exception of Tersan 1991
whi ch showed failure in controlling snow noul d damage. Tersan 1991 is
recomended for control of pink snownoul d, but not for grey snow noul d.
There was a great deal of grey snow noul d damage on the Tersan plots as
wel | as adjacent non-protected areas on the green. Rovral Geen at a
rate of 360 nL was found to have borderline control. Daconil 2787 at
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240 mL al one or with Rovral G een at various rates showed acceptable to
borderline control. Interestingly, Daconil 2787 (240 mL) plus Rovral
Geen (120 nL) applied twce (92/12/1, 93/4/7) gave nuch quicker
recovery of the turf. Daconil 825 (145 g) plus Rovral Geen (120 L)
showed a simlar pattern of enhanced recovery. Daconil 2787 (240 ml)
in conmbination with Fluazinam (60 nL) gave excellent control. Daconil
2787 (240 mL) conbined with Fluazinam (90 nL) was the npbst effective
anong all the treatnents. Banner 130EC provi ded excellent control at
both rates. Sustane at 9.8 kg was effective in controlling snow noul d
damage, probably by enhancing recovery. Sustane at 14.6 had greater
| evels of dammge right after snwonelt, but allowed recovery to an
acceptable |l evel by the fifth week. The effect of Sustane + Pol yon was
not considered satisfactory. Vigoro IBDU Urea + 15.4% Qui ntozene and
Vigoro |IBDU: SCU + 15.4% Qui nt ozene were efficacious in the control of
snow nmoul ds. Fore provided satisfactory snow nould control by the fifth
week. Nova at both 15 and 30 g reduced disease significantly from
control, but did not provide acceptable levels of control. The
greenness of the plots was confounded by the amobunt of brown di seased
tissue present, but in general, the Sustane products showed the highet
|l evels of greenness and permtted significantly enhanced rates of
recovery conpared to inocul ated or uninocul ated controls.



1993 PEST MANAGEMENT RESEARCH REPCORT

Table 1. Area affected and green-up of snow nould patches after snow

melt. Al treated plots were inoculated with Typhul a spp. or Fusarium

ni val e and di sease counts are expressed as the nean of the estinmated

percent area affected in six replicate 1 mby 1.5 m plots.

Tr eat ment Rat e Percent area affected G een- up*
(product  ---- - - oo oa s oo
/100 nR) 3/31 4/7 4/14 4/21 4/28 4/21 4/28

i nocul at ed check 81 71 69 43 40 2.2 1.8
uni nocul at ed check 68 54 57 49 46 2.3 2.0
ARREST 75 W 250 g 40 25 25 13 14 2.3 2.0
DACONI L 2787 512 nL 19 18 23 13 8 1.7 1.5
ROVRAL GREEN 360 nL 37 39 38 21 19 2.0 2.2
SCOTTS FFI | 1.55 kg 8 7 7 5 6 1.8 1.8
TERSAN 1991 125 g 79 67 68 54 45 2.2 2.3
DACONI L 2787 240 nL

+FLUAZI NAM 60 L 2 6 6 5 5 2.3 2.3
DACONI L 2787 240 nL

+FLUAZI NAM 90 L 0 2 1 2 2 2.7 1.8
DACONI L 2787 240 nL

+ROVRAL GREEN 240 nL 38 27 31 23 23 1.8 1.7
DACONI L 2787 240 nL 28 25 24 19 18 2.2 2.3
ROVRAL GREEN 360 nL 29 23 27 25 22 2.0 1.8
DACONI L 2787 240 nL

+ROVRAL GREEN 120 nmL 24 16 21 12 12 2.2 1.8

( PRE&POST SNOW
DACONI L 825 145 L

+ROVRAL GREEN 120 nmL 23 21 28 16 15 1.8 2.0
BANNER 130 EC 168 i 4 12 10 9 9 1.7 1.5
BANNER 130 EC 224 nL 5 9 9 8 7 1.8 2.5
SUSTANE ( 5-2-4) 9.8 kg 19 21 16 11 11 2.8 3.0
SUSTANE (5-2-4) 14.6 kg 48 45 43 23 20 2.8 2.7
SUSTANE (10-2-10)

+POLYON 4.9 kg 46 48 44 25 25 2.2 2.3
VI GORO ( +UREA) 1.5 kg 24 18 20 17 13 2.0 1.7
VI GORO ( +SCU) 1.5 kg 8 9 8 7 7 2.0 2.2
NOVA 15 g 28 32 29 27 25 1.5 1.7
NOVA 30 g 46 43 40 28 23 2.5 2.5
FORE 250 g 30 32 30 23 17 2.2 1.8
PROTECTED LSD (P =0. 05) 29 26 24 18 15 0.9 0.8

* GREEN-UP, 1 = |low greenness, 2 = noderate greenness, 3 = high

greenness
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#157

CROP: Perennial ryegrass, Lolium perenne L

PEST: Red thread, Laetisaria fuciforms (MAlp.) Burds.

NAME AND AGENCY:

HSI ANG T Department of Environnmental Biology, University of Guel ph
Guel ph, Ontario N1G 2w

Tel : (519) 824-4120x2753 Fax: (519) 837-0442

TI TLE: CHEM CAL TRI ALS FOR RED THREAD DI SEASE CONTROL, SUMMVER, 1993

METHODS: Ei ght chemical treatnents were applied to a 3-year-old sward
of perennial ryegrass at the Canbridge research station of the
University of Guelph near Canbridge, Ontario. Turfgrass cultural
treatnments were simlar to those used for mai ntenance of sports fields
in Ontario. Experi nmental design consisted of a random zed conplete
bl ock design with four replications. Each treatnent plot neasured 1 Xx
2 m H gh levels of natural infection were seen in late spring and
persisted into sumrer. Fungicide treatnents were first applied on 12
August 1993, with a wheel -nobunted conpressed air boom sprayer at 140
kPa. Fungi cides were re-applied on a seven day, 14-day, or 28-day
schedul e according to specifications over a five week period. Red
thread disease was evaluated every week, by estimating percent area
affected in each 1 x 2 m plot. Significant yellowng due to
phytotoxicity was noted if present. Analysis of variance was perforned
wi th PROC ANOVA i n SAS®R When a significant treatnent effect was found,
mean separation was done with the test of |east significant difference
(LSD). Ten percent area affected was consi dered an acceptabl e | evel of
di sease and was used as the criterion for efficacious control of red
t hread di sease.

RESULTS: Heavy levels of red thread infection were seen in the sunmer
of 1992 due to the extrenely wet and cool conditions. This was atypica

for southern Ontario which usually experiences red thread synptons (if
at all) in md-fall. An increased incidence of red thread was again
observed in 1993. The beginning of the 1993 grow ng season was
extremely wet and cool, and thus provided nmuch better conditions for red
thread di sease than normally encountered. The red thread infections
persisted throughout the latter half of sumer 1993 even though it was
much warmer and drier. Counts for red thread disease in the 1 by 2 m
plots are presented in Table 1. No phytotoxicity was observed. By the
second week after spraying (25 August), all fungicide treatnments showed
general decreases in disease, and statistically significant reductions
in disease were seen with the following treatnments: Daconil 2787,
Fl uazi nam and Fore. By the fourth week (9 Septenber) all remaining
treatnments (Banner 130EC, Dyrene, Nova, Rovral G een, and Tersan 1991)
al so showed statistically significant reductions fromuntreated control,
and all chemical treatnents were considered aesthetically acceptable.

These statistically significant differences were again seen onthe fifth
week (15 Septenber), at which tinme the experinment was term nated.

Active ingredients which are registered and reconmended for control of
red thread in the U.S. include chlorothal onil, nmancozeb and t hi ophanat e-
methyl. There are no chemcals registered for red thread control in
Canada. For southern Ontario, cultural managenent of red thread is
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usual ly sufficient to contain the disease. Mderate | evels of nitrogen
are usually able to contain or mask the infections. However, the
di sease is known on well-fertilized turf, and is thought to be
increasing in severity and distribution in the U S

CONCLUSI ONS:  Al'l fungicides treatments were found to significantly
reduce levels of red thread disease conpared to untreated control
Aesthetically acceptable | evels of disease were achieved three to four
weeks after initial chem cal applications.

Tabl e 1. Percent area affected by red thread di sease, application rate and
spray schedule during five weeks beginning 12 August, 1993. Counts are
derived fromthe mean of four replicate 1 mby 2 mplots.

Tr eat nment Rat e I nt erval Percent area affected
(product (days) = mmmmmm e
/100 n¥ 8/ 12 8/20 8/25 9/4 9/9 9/ 15
BANNER 130 EC 31 nL 14 29 24 19 14 6 8
BANNER 130 EC 62 nL 14 24 14 13 8 6 8
DACONI L 2787 90 nmL 7 30 26 12 10 4 4
DYRENE 4 162 g 14 28 21 20 16 8 9
FLUAZI NAM 15 mL 14 26 18 11 4 1 6
FORE 400 ¢ 7 21 11 10 4 7 2
NOVA 20 g 14 23 18 15 5 5 8
ROVRAL GREEN 60 nL 14 28 15 16 4 4 8
TERSAN 1991 30 g 14 28 28 19 19 8 8
untr eat ed 26 24 24 21 24 23
PROTECTED LSD ( P=0. 05) 11 19 12 14 8 8
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NEVMATODES / NEMATODES
Section Editor / Réviseur de section : J.W Potter
#158 REPORT NUMBER / NUMERO DU RAPPORT
| CAR: 86000190
CROP: Carrot, cv. Cell obunch

PEST: Root knot nemat ode, Mel oi dogyne hapl a;
Pi n nemat ode, Paratyl enchus sp.

NAVE AND AGENCY:

McDONALD M R, JANSE S and OLTHOF T

Muck Research Station, HRIO R R 1, Kettleby, Ontario LOG 1J0

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

Agricul ture Canada Research Station, Vineland Station, Ontario LOR 2EOQ
Tel: (905) 562-4113 Fax: (905) 562-4335

TI TLE: EVALUATI ON OF FOSTHI AZATE FOR NEMATODE CONTROL ON CARROTS
MATERI ALS: FOSTHI AZATE 900 EC

METHODS: Carrots were seeded on May 8, 1993 in a comrercial field with
a history of root knot nematode infestation, in the Holland Marsh. A
randoni zed conpl ete bl ock arrangement with four bl ocks per treatnent was
used. Each replicate consisted of four rows, 5 m in |ength.
FOSTHI AZATE 900 EC was applied on June 22 at 2,4 and 6 kg ai/ha as a
soi|l drench in 225 L/ ha of water. An untreated check was al so i ncl uded.
Soi|l sanples were taken before seeding and at harvest COctober 7 and
wer e anal yzed for nemat ode popul ati ons at Agricul ture Canada, Vinel and
Station, Ontario. Evaluation of nemat ode damage was done on Oct ober 14
on carrots in the center 2 mof row of each replicate. A root knot
nemat ode gall index fromO (no damage) to 5 (severe forking and galls)
was used to estimte nematode damage. There was no sign of
phytotoxicity after the FOSTH AZATE 900 EC treatnments were appli ed.

RESULTS: As presented in Table 1.

CONCLUSI ONS: There were no significant differences anong treatnents
al t hough nunerically the FOSTH AZATE 900 EC 2.0 kg ai/ ha had the | onest
percent danage. No significant differences in yield were found,
i ndi cating that the FOSTH AZATE 900 EC was not phytotoxic to carrots.
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Tabl e 1. Eval uation of FOSTH AZATE as a nemati ci de when used as a drench on
carrots.

Gal |

May 1993 Yield Per cent Per cent i ndex
Tr eat nent nemat odes/ kg (kg) mar ket abl e damage (0-5)
Check 180. Oa* 15. 2a 94. 1a 3. 8a 1. 6a
FOSTHI AZATE 900 EC
2.0 kg ai/ha 80. Ob 16. 3a 95. 6a 1.9a 1. 4a
FOSTHI AZATE 900 EC
4.0 kg ai/ha 75. 0b 16. 1a 95. la 2. 6a 1.4a
FOSTHI AZATE 900 EC
6.0 kg ai/ha 57.5b 15. 4a 92. 7a 4.7a 1.4a

*  Nunbers in a colum followed by the same letter are not significantly
different at P=0.05, Protected L.S.D. Test. Data was subjected to an
Arcsin transformation for analysis; untransforned data are presented
in the table.
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RESI DUE STUDI ES / ETUDES SUR LES RESI DUS
Section Editor / Réviseur de section : B.D. Ripley
#159 REPORT NUMBER / NUMERO DU RAPPORT
STUDY DATA BASE: 387-1431-8312
CROP: Groundwat er (barley)

NAVE AND AGENCY:

HLL BD INABA DJ, MLLER J J, RCDVANG J and CHANG C

Agricul ture Canada Research Station, Box 3000 Main, Lethbridge, AB, T1J
4B1

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

TI TLE: SEASONAL VARI ATI ON IN HERBI Cl DES DETECTED | N SOUTHERN ALBERTA
GROUNDWATER

MATERI ALS: 2,4-D, MCPA, bronoxynil, diclofop-nmethyl, triallate.

METHODS: The study was conducted on a partially irrigated, continuously
cropped (barley), 1-ha field at the Lethbridge Research Station. The
soil is a clay loam Because different rates of feedl ot manure have
been applied annual Iy since 1973, the 0-15 cmorganic matter content is
2-13% MCPA, 2,4-D, bronmoxynil, diclofop-nmethyl, and triall ate had been
applied at recommended rates over the previous six years. Mean annua

rainfall is 405 mm nean annual irrigation is 100 mm The water table
is at 0.5-3 mdepth onthe irrigated half of the field, and 3-5 mon the
non-irrigated half. 1n 1992, 2, 4-D was applied on June 23, the site was
irrigated on July 15, Dbronoxynil/diclofop-nmethyl was applied on Sept.
28, and the site was irrigated again on Sept. 29/30. The groundwater
(pH 7.8) was sanpled from a grid of eight sites, wth 6-m PVC and
stainless steel wells at each site. Wlls were purged and allowed to
recharge with 'fresh' groundwater for 24-48 h before sanpling with a
bal er. One liter sanmples were collected fromfour sites on June 17,

eight sites on July 6, five sites on July 20, and five sites on October
8. Sanples were held in glass bottles at 4 Cuntil analysis one to two
weeks |ater by Enviro-Test Labs, Ednmonton, AB, using a MSD-GC wth
sel ected ion monitoring. The minimumquantifiable limts were 0.1-0.2
ppb with 70-132% net hod recovery.

RESULTS: See the Table. Seasonal variation is evident in the results.
Most |evels detected were well bel ow the Environnment Canada dri nking
wat er gui del i nes, except as noted for bronoxynil and dicl of op- et hyl .

CONCLUSI ONS:  Hi gh | evels of herbicides can occur in the groundwater
under a 'worst case' scenario where an irrigation or a heavy rainfal
occurs inmmedi ately after a herbicide application.
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Det eCti ONS, - o s oo m o oo e oo

e no. & |levels* MCPA 2,4-D Bromoxynil Diclofop** Triallate
17 No. detections 0/ 4 0/ 4 0/ 4 0/ 4 0/ 4
Level s (ppb) nd nd nd nd nd
6 No. detections 0/ 8 3/8 3/8 2/ 8 3/8
Level s (ppb) nd 0.2-5.2 0.1-0.2 0.1-0.2 0.1-0.2
20 No. detections 1/5 3/5 0/5 0/5 0/5
Level s (ppb) 0.2-0.3 0.1-0.8 nd nd nd
8 No. detections 0/ 6 3/6 4/ 6 1/6 0/ 6
Level s (ppb) nd 0.1-3.1 0.1-8.4*** (Q.3-11*** nd
No. detections expressed as no. sites with herbicide detected/total no.
sites sanpl ed.
Di cl of op-met hyl was detected as the acid form dicl of op.
Some detections exceeded the drinking water guidelines of 5 ppb for
bronoxynil and 9 ppb for diclof op-nethyl.
#160

| CAR: 84100737
CROP: Chi nese broccoli, var. Guy Lon

NAME AND AGENCY:

RITCEY G and HARRIS C R

Departnment of Environmental Biology, University of Guel ph

Guel ph, Ontario N1G 2w

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

RI PLEY B D and DENOMVE M A

Pesticide and Trace Contam nants Laboratory

Ontario Mnistry of Agriculture and Food, Guel ph, Ontario NLH 8J7
Tel : (519) 767-6200 Fax: (519) 767-6240

TI TLE: | NSECTI Cl DE RESI DUE | N CHI NESE BROCCOLI

MATERI ALS: DI AZI NON(R 500 EC (di azi non), AMBUSHR 500 EC (pernethrin),
Rl PCORD(R 400 EC (cypernethrin).

METHODS: Chi nese broccoli was transplanted on nuck soil. Each pl ot
consisted of three rows, 6 m long, replicated four tines. The
treatnments were applied at the rate of 500 L of water/ha with a tractor-
mount ed sprayer. Diazinon, pernmethrin and cypernethrin were applied at
the rate of 750, 70 and 50 g ai/ /ha, respectively. The crop was
treated prior to harvest and sanpl ed at various intervals when the crop
was mature. Sanmpl es were anal yzed for residue (nethods of analyses
avai | abl e on request).

RESULTS: As presented in the table.
CONCLUSI ONS: On day 14, the residue of diazinon was bel owthe 0.1 ng/kg

("negligible") residue limt. By day eight, residue of pernmethrin and
cypernmethrin were bel owthe maxi numresidue limt (MRL) of 0.5 ng/kg for
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broccoli. The residue of pernmethrin and cypernethrin decreased bel ow
0.1 ng/kg ("negligible") residue limt by day 14 and 10, respectively.

Table 1. Residue of diazinon, pernethrin and cypermethrin in Chinese
broccoli when the insecticides were applied prior to harvest*.

Days after application di azi non pernet hrin cypermethrin
0 4. 125a*** 0. 853a 0. 753b
1 1. 548bc 0.513b 0. 523c
3 2.395b 1. 150a 1. 005a
8 0. 153c 0.112c 0.123d
10 0.123c 0.121c 0. 061d
14 0. 021c 0. 009c 0.013d

* Treated Septenber 7, 1993, at the rate 750, 70 and 50 g ai/ha
respectively.
**  Mean of four replicates.
***  Means followed by the sane |letter are not significantly different
(P=0.05; LSD test).

#161
| CAR: 84100737
CROP: Chi nese cabbage, var. Kasum

NAME AND AGENCY:

RITCEY G and HARRIS C R

Departnment of Environmental Biology, University of Guel ph

Guel ph, Ontario N1G 2w

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

RI PLEY B D and LI SSEMORE L |

Pesticide and Trace Contam nants Laboratory

Ontario Mnistry of Agriculture and Food, Guel ph, Ontario N1H 8J7
Tel : (519) 767-6200 Fax: (519) 767-6240

TI TLE: FUNG Cl DE RESI DUE | N CHI NESE CABBAGE
MATERI ALS: DI THANE(®® DG 75% (mancozeb)

METHODS: Chi nese cabbage was transplanted at the Hol |l and Marsh on nuck
soil. The plot consisted of four rows, 6 mlong, replicated four tines.
The treatnents were applied at the rate of 500 L/ha with a tractor-
mount ed sprayer. Mancozeb was applied three tines at two week interval s
at the rate of 2.4 kg ai/ ha. The crop was treated prior to harvest and
sanpl ed at various intervals when the crop was mature. Sanples were
anal yzed for residue (method of analysis avail able on request).

RESULTS: As presented in the Table.
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CONCLUSI ONS: The residue of mancozeb (zineb eqival ent EBDC) decreased
significantly by day 14 fromthe high residue deposit. By day eight,
t he EBDC residue was |l ess than 7 ng/kg maxi numresidue [imt (ML) for
cabbage. On day 19 the residue of mancozeb had not decreased bel ow 0.1
ng/ kg ("negligible") residue limt.

Resi due of nmancozeb (zi neb equival ent EBDC) i n Chi nese cabbage when t he
fungicide was applied three tinmes at two week intervals prior to
harvest *.

Days after zi neb eq.
3rd application EBDC
0 21. 3ab***
1 31. 5a
5 12. Obc
8 3. 75bc
14 0. 395c
19 0. 603c
* Treated July 28, August 10 and 25, 1993, at the rate of 2.6 kg
ai / ha.
** Mean of four replicates.

***  Means followed by the sanme letter are not significantly different
(P=0.05; LSD test).

#162
| CAR: 84100737
CROP: Onion, var. Northstar and Fortress

NAME AND AGENCY:

RI PLEY B D and BURCHAT C S

Pesticide and Trace Contam nants Laboratory

Ontario Mnistry of Agriculture and Food, Guel ph, Ontario NLH 8J7
Tel : (519) 767-6200 Fax: (519) 767-6240

RITCEY G and HARRIS C R

Departnment of Environmental Biology, University of Guel ph

Guel ph, Ontario N1G 2w

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

TITLE: I NSECTICIDE RESIDUE IN SO L
MATERI ALS: LORSBAN®R 4E (chl orpyri fos)

METHODS: On site one, onions (Northstar) pre-treated wth chlorpyrifos
were transplanted in a grower's field on muck soil, April 26. Drench
of chlorpyrifos was applied on the onions, May 27. On site two, onions
(Fortress) were planted on nuck soil with a Stan-Hay precision seeder
in a bed of four double rows, 24 mlong, replicated four tinmes. Drench
of chlorpyrifos was applied on the onions, June 1. For both sites the
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treatnents were applied at the rate of 900 L water/ha wth a tractor-
mount ed sprayer, with a flood jet 9 to 10 cm band. Chlorpyrifos was
applied as a drench at the rate of 1.4 kg ai/ha. Soil was sanpled with
a core sanpler 2 cmin dianeter at five intervals after the drench
treat nent. For each sanple date, eight sanples were taken at two
depths, 0 to 3 cmand 3 to 6 cm replicated four tinmes. Sanples were
anal yzed for residue (method of anal ysis on request).

RESULTS: Residue data are presented in Table.

CONCLUSIONS: At site one, there was a difference in the residue of
chlorpyrifos in the two soil sanple depths by day 46; at 0-3 cmdepth
the resi due decreased, 3-6 cmdepth the residue increased. At site 2,
there was no significant difference in the residue of chlorpyrifos at
the 0-3 cmdepth. By day 29, there was a significant increase in the
residue at the 3-6 cm depth.

Table 1. Residue of chlorpyrifos in soil when the insecticide was
applied as a drench treatnent*.

Site 1*** Site 2****
Days after depth (cm Days after depth (cm
2nd drench 0-3 3-6 2nd drench 0-3 3-6
4 21. 50ab* **** 12.2b 1 20.00a 6. 25c
11 25. 25a 9.0b 8 18. 25a 7.68ch
18 26. 25a 11. 25b 15 14.50a 10. 40abc
33 13. 83bc 10. 98b 29 15.93a 13.75a
46 9. 18c 19. 50a 44 19.00a 11.50ab

* Treated at the rate of 1.4 kg ai/ha, drench treatnent;
Site one May 27, Site two June 1, 1992.
**  Mean of four replicates.
***  Transplanted April 28, pre-treated prior to transplanting.
***x  Seeded May 6.
**x*x  Means followed by the same letter are not significantly
di fferent (P=0.05; LSD test).
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#163
| CAR: 84100737

CROP: Oni on, var. Benchmark
Spani sh oni on, var. Cashe

NAME AND AGENCY:

RITCEY G and HARRIS C R

Departnment of Environmental Biology, University of Guel ph

Guel ph, Ontario N1G 2w

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

RI PLEY B D and DENOMVE M A

Pesticide and Trace Contam nants Laboratory

Ontario Mnistry of Agriculture and Food, Guel ph, Ontario NLH 8J7
Tel : (519) 767-6200 Fax: (519) 767-6240

TI TLE: DELTAMETHRI N RESI DUES | N ONl ONS AND SPANI SH ONI ONS
MATERI ALS: DECI S(R 5.0 EC (del tanethrin).

METHODS: Three sites of onions (Benchmark) were planted on nuck soil

with a Stan-Hay precision seeder in a bed of four double rows, 15 m
long, replicated four tines. Two sites of Spanish onions (Cashe) were
transplanted in a bed of four rows, 5 mlong, replicated four tines.

The treatnments were applied at a rate of 500 L water/ha with a tractor-

nounted sprayer. Deltanethrin was applied at the rate of 10 g ai/ha.

The crop was treated prior to harvest and sanpled at various intervals
during harvest maturity. Sanples were anal yzed for residue (nmethod of

anal yses avail abl e on request).

RESULTS: Residue data are presented in table.
CONCLUSI ONS: On day of application, the residue of deltanethrin was not

det ected bel ow 0.001 ng/ kg on onions (three sites) and Spanish onions
(two sites).
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Resi due of deltamethrin in onions and Spani sh oni ons when the
i nsecticide was applied prior to harvest*.

Days after Oni ons*** Spani sh Oni ons****
application 1992 1993 1992 1993

0 ND* * * * * ND ND ND

1 --- --- ND ND

2 ND ND ND ND

5 ND ND ND ND

7 ND ND ND ND

14 ND ND ND ND

* Treated Sept. 8, 1992; Aug. 25, 1993, at the rate of 10 g a/ha.
**  Mean of four replicates.
***  Two sites 1992; one site 1993.
* KKK One site 1992; one site 1993.
**xx*x ND = not detected.

#164
| CAR: 84100737
CROP: Oni on, var. Benchmark

NAME AND AGENCY:

RITCEY G and HARRIS C R

Departnment of Environmental Biology, University of Guel ph

Guel ph, Ontario N1G 2w

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

RI PLEY, B D and LI SSEMORE L |

Pesticide and Trace Contam nants Laboratory

Ontario Mnistry of Agriculture and Food, Guel ph, Ontario NLH 8J7
Tel : (519) 767-6200 Fax: (519) 767-6240

TI TLE: FUNGQ CI DE RESI DUE | N ONI ONS
MATERI ALS: RIDOM L MZ(® 72 W (netal axyl + mancozeb)

METHODS: The tests were done at the Holland Marsh on nmuck soil. For
each site onions were planted wth a Stan-Hay precision seeder in a bed
of four double rows, 10 mlong, replicated four tinmes. The treatnents
were applied at the rate of 500 L water/ha with a tractor-nounted
sprayer. Met al axyl plus mancozeb was applied three tines at weekly
intervals at the rate of 0.156 and 1.24 kg ai/ha, respectively. The
crop was treated prior to harvest and sanpled at various intervals
during harvest maturity. Sanples were analyzed for residue (nmethod of
anal yses avail abl e on request).

RESULTS: Residue data are presented in table.
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CONCLUSI ONS: The resi due of metal axyl was bel ow 0.1 ng/ kg ("negligible")
residue limt by day nine (site one), and on day of application (site
two). The residue of mancozeb (zi neb equi val ent EBDC) di d not decrease
significantly and was not below 0.1 ng/kg ("negligible") residue limt
by day 14.

Tabl e 1. Residue of netal axyl and mancozeb (zi neb equi val ent EBDC) in
oni ons when the fungicide were applied three tinmes at weekly
intervals prior to harvest*.

Days after Site 1 Site 2
3rd zi neb eq zi neb eq

application met al axyl EBDC nmet al axy EBDC
2 ND* * * g* * * * 3. 550a ND 1. 500a
5 0. 066a 2. 950ab ND 1. 700a
7 0. 128a 0. 875c 0.018 0. 575b
9 0.01l1a 0. 926bc ND 1. 026ab
14 NDa 2. 175abc ND 1. 275ab

* Treated August 24, 31 and Septenber 9, 1992 at the rate of 0.156
and 1.24 kg ai/ha, respectively.
** Mean of four replicates.
*** ND = not detected.
**x* Means followed by the sane letter are not significantly
di fferent (P=0.05; LSD test).

#165
| CAR: 61006457
CROP: Snowpea, var. Ho Lohn Dow

NAME AND AGENCY:

RI PLEY, B D, DENOMWE M A and LI SSEMORE L |

Pesticide and Trace Contam nants Laboratory

Ontario Mnistry of Agriculture and Food, Guel ph, Ontario N1H 8J7
Tel : (519) 767-6200 Fax: (519) 767-6240

RITCEY G and HARRIS C R

Departnent of Environmental Biology, University of Guel ph

Guel ph, Ontario N1G 2w

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

TI TLE: PESTI Cl DE RESI DUE | N SNOAPEAS

MATERI ALS: CYGONR 480E (di net hoate), MALATHI ON® 25% WP (el at hi on),
DI THANE(R M45 50 WP (mancozeb)

METHODS: Snowpeas wer e seeded in two-row plots 6 netres | ong, replicated
four times. The treatnment was applied at the rate of 800 L water/ha
with atractor-nounted sprayer. D nethoate, mal at hi on and mancozeb were
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applied at the rate of 1.7, 1.1 and 2.0 kg ai/ha. The crop was treated
prior to harvest and sanpled at various intervals during harvest
maturity. Sanples were analyzed for residue (nethods of analysis
avai | abl e on request).

RESULTS: Residue data are presented in the table.

CONCLUSI ONS: On day of application, the residue of di nethoate was bel ow
the maximumresidue limt (MRL) of 1.0 ng/kg for peas and by day seven
below 0.1 ng/ kg ("negligible") residue limt. By day three, mal athion
was below the ML of 2.0 ng/kg for peas and below 0.1 ng/kg
("negligible") residue limt. The residue of mancozeb (zi neb equi val ent
EBDC) was not detected below 0.1 ng/ kg by day 14.

Tabl e 1. Residue of dinethoate, mal athion and mancozeb (zi neb
equi val ent EBDC) in snowpeas when the pesticides were applied prior
to harvest*.

Days after application di mret hoat e mal at hi on EBDC
0 0. 818a*** 2. 35a 25. 25a
1 0. 370b 2. 35a ---
3 0.223b 0.178b 4. 80b
7 0. 052b 0. 008b 1. 73bc
10 0. 048b 0. 001b 1. 83bc
14 ND* * * * b NDb NDc

* Treated July 21, 1992, at the rate 1.7, 1.1 and 2.0 kg a i/ ha.
** Mean of four replicates.
*** Means followed by the sane letter are not significantly
di fferent (P=0.05; LSD test).
**** ND = not detected.
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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 Cl DE

1, 3-di chl or opr opene
2,4-D

UBI - 2323

2,4-D di net hyl am ne
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 DYNE

AGRI KELP

AGRI STREP
AGRCSOL
AGRCSOL POUR- ON
AGRCSOL T
AGROX

AGROX B-3
AGROX D-L PLUS
PLUS

AGROX DB
AGROX DL PLUS
AGROX FLOMABLE
al dicarb
ALDRI N

ALI ETTE

al | i dochl or
ALPHA- CYPERMETHRI N
AMAZE

ANVBUSH

amtraz

ANCHOR
ani | azi ne
ANVI L

APM

APCLLO

APRON

APRON- T
APRON-T 69

ALTERNATI VE DESI GNATI ON( S)

TELONE; TELONE I1-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;

2, 4- D- DI METHYLAM NE

avernectin bl

B. thuringiensis tenebrionis
B. thuringiensis tenebrionis
B. thuringiensis tenebrionis

confidenti al
t er buf os
acephat e

ACECAP; ORTHENE; ORTHO 12-420

pyri f enox

mancozeb + pyrifenox

RU- 38702; RUFAST
i m dacl oprid
pyr azophos

nonyl phenol et hyl ene oxi de

streptonycin
azadi rachtin
seaweed

streptonycin

captan + thi abendazol e
thiram + t hi abendazol e;
thiram + t hi abendazol e

maneb

AGROSOL T

B-3; captan + diazinon + |indane
captan + diazinon + |lindane; AGROX DL

maneb

captan + di azinon + |lindane

maneb

TEM K

HHDN

fosetyl -a

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
met al axyl
APRON-T 69

met al axyl + thiabendazol e; APRON-T
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ARREST

ASC- 66824

ASC- 66825

ASC- 66897

ASC- 67089

ASC- 67090

ASC- 67091

ASC- 67092

ASC- 67093

ASC- 67098
Ascophyl | um nodosum ext r act
ASIM CI' N

Asimna tril oba extract
ASSI ST

ASS|I ST O L

ASS| ST O L CONCENTRATE
atrazi ne

ATROBAN

ATROBAN DELI CE POUR- ON
avernectin bl

AVI D

Azadi rachta i ndi ca EXTRACT
azadi rachtin

AZADI RACHTI N SOLUTION 1
AZADI RACHTI N SOLUTI ON 2
azi nphos- net hyl

AZTEC

3

B-

B. thuringiensis Berliner

B. thuringiensis israelensis
B. thuringiensis kurstaki

THURI Cl DE
B. thuringiensis san di ego
B. thuringiensis tenebrionis

BACI LLUS THURI NG ENSI S

BACI LLUS THURI NG ENSI S KURSTAKI
BACTCSPEI NE

BANI SECT

BANNER

BANVEL

BAS- 152

BAS- 152- 47

BAS- 300

carbathiin + oxycarboxin + thiram
FOSTHI ZATE

experi ment al

experi ment al

experi ment al

experi ment al

experi ment al

experi ment al

experi ment al

experi ment al

M CRO-M ST

Paw Paw bar k extract

Paw Paw bar k extract

adjuvant; ASSIST OL; ASSIST AL
CONCENTRATE

adj uvant

adj uvant

AATREX; ATRAM X

pernet hrin

pernet hrin

ABAMECTI N; AVID

avermectin bl

azadirachtin

AGRI DYNE; Azadirachta i ndi ca 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 I NSECTICIDE; SNI O L
azadirachtin

azadirachtin

APM GUTHI ON

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 KI LLER LI QUI D
THURI Cl DE- HPC

M ONE; M ONE MYD, M TRAK; MyX-9858
ABG 6263; ABG 6271; ABG 6275; DI TERA;
NOVODOR; SAN-418; TRI DENT; TRI DENT 11
B. thuringiensis Berliner

B. thuringiensis kurstaki

B. thuringiensis kurstaki

chl orpyrifos

pr opi conazol e

di canba

di met hoat e

di met hoat e

unknown
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BAS- 490

BAS- 9082
BAS- 9102
BASI C H
BASF- 152
BASUDI N

BAY- HAG- 1608
BAY- MAT- 7484
BAY- NTN- 19701
BAY- NTN- 33893
BAYCOR
BAYLETON
BAYTAN
BAYTHRO D
BEL MARK
benal axyl
bendi ocarb
benfuracarb
BENLATE
benodani
BENCLI N R
benonyl

bent azon
BERET

BERET MLX
BHC
bifenthrin

bi nder di spersi on V-406

Bl CDAC
Bl RLANE
bi tertanol
BL-1104

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 cium sul fate
CALI RUS
CANPLUS
capt af ol

capt an

CAPTURE

a strobilurine anal ogue

fenpropat hrin
benfuracarb
unknown

di net hoat e

di azi non

t ebuconazol e
phost ebupi ri m

MONCEREN; PENCYCURON

i m dacl oprid

bi tertanol
triadi nef on

tri adi nenol
cyfluthrin
fenval erate
GALBEN; TF-3651
TRUMPET
BAS-9102; ONCOL
benonyl

CALI RUS

; TF-3772;, TF-3773

benonyl + |indane + thiram

BENLATE

BAS- 501- 06; BASAGRAN, LADDOCK

CGA- 142705
CGA- 142705 + ne
| i ndane

t al axyl

BRI GADE; CAPTURE; TALSTAR
Bl NDERDI SPERSI ON

adj uvant
chl or f envi nphos
BAYCOR

Experi mental bactericide

cal ci um hydr ox
di chl or an
fenval erate
pernet hrin
chl or ot hal oni
chl or ot hal oni
chl or ot hal oni
chl or ot hal oni
maneb
bifenthrin
VOLI D

de + copper sul phate

+ copper oxychloride +

bronoxyni |l + MCPA;, BUCTRIL M

PARDNER

bronoxyni | + MCPA

pi peronyl but ox
SUTAN

GYPSUM

benodani
CANPLUS 411; ad
DI FOLATAN; SPR
ORTHOCI DE
bifenthrin

i de

j uvant

LLS; SULFONI M DE
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car baryl
PLUS

carbathiin

car bendazi m

car bof ur an

CARBOXI N

CARPOVI RUSI NE

CARZOL
CASCADE
CATALYST

CC- 16238B

CC- 16239

CC- 16239A

CC- 16348
CC- 16359
CC- 16378
CC- 16394
CC- 16395
CC- 16461
CC- 16462
CC- 16464
CC- 16481
CC- 16488
CC- 16553
CC- 16555
CC- 16557
CC- 16558
CC- 16681
CC- 16683
CC- 16685
CC- 16687
CC- 16688
CC- 16696
CC- 16697
CC- 16698
CC- 16699
CC- 16700
CC- 16859
CC- 16860
CC- 16862
CC- 16864
CC- 16865
CC- 16866
CC- 16867
CC- 16882
CC- 16896
CERONE

CGA- 12223
CGA- 142705
CGA- 169374
CGA- 237218

SEVI MCOL; SEVIN, SEVIN XLR; SEVIN XLR

CARBOXI N; UBI -2092; UBI-2100

UBI -2100-2; UBI-2100-4; VI TAFLO 250;
VI TAVAX; VI TAVAX SI NGLE SOLUTI ON;
VI TAVAX SOLUTI ON

BAS- 3460; BAVI STIN, BCM DELSENE
DERCSAL; DPX-10; DPX-965; GRANANI T;
HOE- 17411; LI GNASAN-P; MBC, MCAB
FURADAN; FURADAN CR-10; UBI -2501
carbathiin

granul osi s virus

f or et anat e

fl uf enoxuron; W.-115110

citric acid + fertilizers + npl asses
di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

di ni conazol e

et hephon

i sazof os

BERET

DRAGAN

B. thuringiensis kurstaki



1993 PEST MANAGEMENT RESEARCH REPCORT

CGA- 453

CGF- 4280
CHARGE

chi nomet hi onat
CHI PMAN B- 3
CHI TOSAN
chl or ani

chl or bronur on
chl or dane

chl or et hoxyf os
chl or f envi nphos
chl or mequat
chl or oneb

chl or ophaci none
chl or ot hal oni

chl orpyrifos

Cl TONETT

cl oak

cl oet hocarb

cl of ent ezi ne

codl emone

CODLI NG MOTH GRANULGCSI S VI RUS
CODLI NG MOTH PHEROMONES
COVPANI ON

CONDOR

copper

copper oxides

copper oxychl oride

A-7924-B

flutolanil; NNF-136

cyhal ot hri n-1 anbda

MORESTAN

B-3; captan + diazinon + |indane
pol y-d- gl ucosam ne

SPERGON

CHL OROBROMURON; MALORAN

ASPON; BELT; CHLORDAN

DPX- 42989; FORTRESS

Bl RLANE

CYCOCEL

DEMOSAN; DPX-1823; PROTURF FI I ;
SCOTTS PROTURF; TERSAN, TERSAN SP
ROzZOL

BRAVO, BRAVO 500; BRAVO 90DG, DACONI L;
DACONI L 2787

BANI SECT; DURSBAN; LORSBAN

CI TOAETT PLUS; adjuvant
carbathiin + |indane + thiram
LANCE; UBI - 2559; UBI - 2562

APOLLO

CODLI NG MOTH PHEROMONES
granul osi s virus

codl emone

octyl phenoxypol yet hoxyet hanol n-but anol
B. thuringiensis kurstaki

COPAC

PERECOT

NI AGARA FI XED COPPER

copper salts of rosin & fatty acids  TENN COP

copper sul phate
CORBEL

COUNTER

CPGV

cresol

CULTAR

cupric hydroxide
CUTLASS

CYCOCEL
cyfluthrin

CYGON

CYGUARD
cyhal ot hrin
cyhal ot hri n-1 anbda

CYMBUSH
cypermethrin

cyper et hri n-al pha
CYPREX
cyproconazol e
cyromazi ne

CYTHI ON

D-D

COPPER SULFATE

f enpr opi nor ph

t er buf os

granul osi s virus

M CRESCL; META- CRESCL

pacl obutrazol

COPPER HYDROXI DE; KOCI DE
B. thuringiensis kurstaki
chl or mequat

BAYTHRO D

di met hoat e

phorate + terbufos; CYGARD
GRENADE; PP-563

CHARCE; | Cl A-0321; KARATE
LAMBDA- CYHALOTHRI N; PP- 321
cypermethrin

CYMBUSH, RI PCORD

ALPHA- CYPERVETHRI N; FASTAC
dodi ne

SAN- 619; UBI - 2565; UBI - 2575
TRI GARD

mal at hi on

1, 2-di chl or opropane + 1, 3-di chl or o-propene



RAPPORT DE RECHERCHE SUR LA LUTTE DI RI GEE 1993 6

DACOBRE
DACONI L
DACONI L 2787
DANI TCL
DASANI T

DDT

DECI S

deet

del t a- endotoxin of B.t.
del t a- endotoxin of B.t.

kur st aki -t eneb.

del t a- endotoxin of B.t.

del tamethrin
DERI TOX

DEVRI NCL

DEXON

Dl - SYSTON

di at omaceous earth
di azi non

DI BROM

di canba

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 fl ubenzuron
DI KAR

di net hoat e

DIMLIN
di ni conazol e

DI NI TRO

di nocap

di noseb

DI PEL

di phaci none
di quat

di sul foton
DI TERA

kur st aki

chl or ot hal oni
chl or ot hal oni
chl or ot hal oni
fenpropat hrin
f ensul f ot hi on
ZE|I DANE
del tamethrin
NERO | NSECT REPELLENT SOLUTI ON;
SKI NTASTI K; ULTRATHON
M CAP; MP BI O NSECTI Cl DE

FO L

san di ego M ONE PLUS; MyX-1806; SPUD-CAP

DECI S

rot enone

napr opamni de

f enam nosul f

di sul foton

I NSECTAGON; | NSECTAWAY; SHELLSHOCK
BASUDI N; UBI - 2291

nal ed

BANVEL

PHYGON

BOTRAN

di chl or prop

VAPO

CHOE- 190Q DI CHLOFOP METH; DI CLOFOP;
HOE- GRASS; HOELON; | LLOXAN

KEL THANE

HECD

PENTAC AQUAFLOW

DIMLIN

di nocap + mancozeb

BAS- 152; BAS-152-47; BASF-152; CYGON,
HOPPER- STOPPER;, LAGON; SYSTEM

di fl ubenzuron

CC-16238B; CC-16239; CC-16239A,
CC-16348; CC-16359; CC-16378; CC-16394;
CC-16395; CC-16461; CC-16462; CC-16464;
CC-16481; CC-16488; CC-16553; CC-16555;
CC-16557; CC-16558; CC-16681; CC-16683;
CC- 16685; CC-16687; CC-16688; CC-16696;
CC-16697; CC-16698; CC-16699; CC-16700;
CC-16859; CC-16860; CC-16862; CC-16864;
CC- 16865; CC-16866; CC-16867; CC-16882;
CC-16896; SPOTLESS; XE-779

di noseb

KARATHANE

DI NI TRO

B. thuringiensis kurstaki

RAM K BRUN

REGLONE

Dl - SYSTON

B. thuringiensis 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

dodi ne
DOWNCO- 429
DONCO- 473
DPX- H6573
DRAGAN

DUAL

DURSBAN
DYFONATE
DYFONATE 11
DYFONATE ST
DYLOX
DYRENE

EASQUT

ECTI BAN

EG 2371

EL- 228

ELI TE

EMBARK

enul sifiable spray oi
endosul f an
ENHANCE
ESTAPROP
EPI C

EPTC

EQUAL
esfenval erate
estraprop
ethal fluralin
et hephon
et hi on
ETHOPROP

et hopr ophos
ETHYLTRI ANCL
etridi azol e
EVI SECT

EXP- 10295A
EXP- 10370A
EXP- 2022C
EXP-2164B
EXP- 80318A
EXP- 80430B
EXP- 80511A

F020
FASTAC
f enam nosul f

mancozeb

mancozeb

mancozeb

mancozeb

maneb

mancozeb; DI THANE M45
DMJ; KARMEX

CYPREX; EQUAL
DOWCO- 429X; unknown
unknown; XRD-473
flusilazole

CGA- 169374

met ol achl or

chl orpyrifos

f onof os

f onof os

f onof os

trichlorfon
ani | azi ne

t hi ophanat e- net hyl

pernet hrin

B. thuringiensis kurstaki
nuar i nol

t ebuconazol e

mef | ui di de

SUNSPRAY

THI ODAN

surfact ant

diclorprop + 2,4-D ester
fur mecycl 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
i prodi one

i prodi one

copper oxychloride + fosetyl-a
i prodi one

triticonazole

unknown

unknown

Paw Paw bar k extract
cyper et hri n-al pha
DEXON; LESAN
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f enam phos
f enapani

fenbutati n oxi de

fenitrothion
fenpropat hrin
f enpr opi nor ph
f ensul f ot hi on
f ent hi on
fenval erate

f er bam

fl uazi nam
ucyt hrinate
f enoxur on
sil azol e
tol ani |

fl
fl
fl
fl
flutriafol

u
u
u
u

FO L

kur st aki -t eneb.

FCLI COTE
FCLI 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
FUNG NEX
FURADAN
FURADAN CR- 10
furathi ocarb
furmecycl ox
FUTURA
FUTURA XLV

G 696
GALBEN
GALLEX
GAMVA- BHC
GAOQZHI MO
GAUCHO

gl yphosat e

granul osi s virus

GSX- 8743
GUARDI AN
GUTHI ON
GXS- 8743

NEMACUR

SI STHANE

TORQUE; VENDEX

SUM THI ON

BAS-9082; DANI TOL; S-3206
CORBEL; M STRAL

DASANI T

PVC EAR TAG

BELMARK; BOVAI D

FERMATE

B-1216; |KF-1216
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- endotoxin of B.t.

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 uran

car bof uran

PROVET

EPI C

B. thuringiensis kurstaki
B. thuringiensis kurstaki

UBI - 2563

benal axyl
2,4-xylenol + creso
I i ndane

masbr ane

i m dacl oprid
ROUNDUP

CARPOVI RUSI NE;
CODLI NG MOTH GRANULGSI S VI RUS;
UCB- 87

GXS- 8743
flucythrinate

azi nphos- net hyl

GSX- 8743

CPGV;
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GYPSUM

HAL MARK
hexaconazol e

hexyt hi azox

HHDN

HOE- 000522

HOE- 00522

HOLLYSUL M CRO- SULPHUR
HOPPER- STOPPER

HWG- 1608

hymexazol

| Cl A-0321

| Cl A- 0450

| Cl A- 0523

| Cl A- 0993

i mazal il

i mazet hapyr
i m dacl oprid
UBI - 2627

| M DAN

I NCI TE

I NSECOLO

| NSECTAGON
| NSECTAVAY
| NSEGAR

i oxyni |
TOTRI L

i prodi one
FLO

i sazof os

| SOBUTYLI DENE DI UREA
i sof enphos

| SOVATE C

ivernectin

| VOVEC

JAVELI N
JAVEX
JF-9480

KARATE

KARATHANE

KELTHANE

KI LLEX TURF HERBI Cl DE

KI LMOR
KOCI DE 101
KORN O L CONCENTRATE

cal cium sul fate

esfenval erate

ANVI L; 1Cl A-0523; JF-9480; TF-3770;
TF- 9480

SAVEY

ALDRI N

t ef | ubenzuron

t ef | ubenzur on

sul phur

di net hoat e

t ebuconazol e

TACHI GAREN; UBI - 2631

cyhal ot hri n-1 anbda

flutriafol

hexaconazol e

tefluthrin

FUNGAFLOR; UBI -2420

AC 263, 499; AC-263499; PURSU T
BAY- NTN- 33893; GAUCHO, NTN- 33893

phosnet

pi peronyl but oxi de

silicon dioxide

di at omaceous earth

di at omaceous earth

RO 13-5223

ACTRI L; CERTCL; CERTRCL; TORTRI L

EXP- 10370A; EXP-2164B; ROVRAL; ROVRAL

ROVRAL GREEN
CGA-12223; TRI UVPH
fertilizer

AMAZE

pher onone

| VOVEC

ivernectin

B. thuringiensis kurstaki
sodi um hypochl orite
hexaconazol e

cyhal ot hri n-1 anbda

di nocap

di cof ol

2,4-D di net hyl am ne +

di canba- di met hyl - ami ne

+ mecoprop di net hyl am ne; KILMOR
KI LLEX TURF HERBI CI DE

copper + cupric hydroxide

korn oil
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KORNTRCL O L
KRYOCI DE
KUMJLUS

LAGON

LAVBDA- CYHALOTHRI N
LANCE
LANNATE
LATRON
LATRON B- 1956
| ept ophos
LESAN

| i ndane

| i nuron

LI QUI DUSTER
LORSBAN

M CAP

M ONE

M ONE MYD

M ONE PLUS

M TRAK

MAI NTAI N
mal at hi on

mal ei ¢ hydrazi de
mancozeb

M45;
maneb
TF-3767;

MANZATE
MANZATE 75
MANZATE 200
MANZATE DF
MARGOSAN- O
masbr ane

MAT- 7484
MCPA

mef | ui di de
MERCURI C BI CHLCORI DE
mercuric chloride
MERGAMVA FL
MERGAMVA NM
MERSI L

chl ori de
MERTECT
MESUROL
met al axyl
METASYSTOX- R
met han dophos
met hi dat hi on

m neral oi
sodi um al um num fl uori de
sul phur; KUMJLUS S

di met hoat e

cyhal ot hri n-1 anbda

cl oet hocarb

met honyl

adj uvant; LATRON B- 1956
adj uvant; LATRON

ABAR; PHOSVEL

f enam nosul f

BHC, GAMVA- BHC;, UBI - 2599
AFALON; AFOLAN; LOROX
pernet hrin

chl orpyrifos

del ta-endotoxin of B.t. kurstaki

B. thuringiensis san di ego

B. thuringiensis san di ego
delta-endotoxin of B.t. san diego

B. thuringiensis san di ego

mal ei ¢ hydrazi de

CYTHI ON

MAI NTAI N, ROYAL WH

DI THANE 480F; DI THANE DF; DI THANE DG
DI THANE F-45; DI THANE M 45; DI THANE

MANZATE 200, MANZATE DF;, TF-3710
AGROX; AGROX DB; AGROX FLOMBLE;
DI THANE M 22; MANZATE, POOL NM

TF-3767B

maneb

mancozeb

mancozeb

mancozeb

azadi rachtin

GAOZHI MO

phost ebupi ri m

AGRI TOX; AGROXONE; CORNOX M MCP
EMBARK

mercuric chloride

MERCURI C BI CHLORI DE

TF- 3769

| i ndane + naneb

mercuric chloride + nercurous

t hi abendazol e

met hi ocarb

APRON; RI DOM L; SUBDUE; UBI-2379
oxydemet on- net hyl

MONI TOR

SUPRACI DE
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met hi ocarb

met hony|

met hoxychl or

met hyl cel | ul ose

15LV

metiram

met ol achl or

metri buzin

75DF

M CRO-M ST

M CRO- NI ASUL

M CROSCOPI C SULPHUR
M CROTHI OL SPECI AL
m neral oi

aL

M NERAL SEAL A L
M NTECH

M STRAL

M TAC

MO-BAI T

MONCEREN

MONCUT

MONI TOR
nmonol i nuron
MORESTAN

MVP BI O NSECTI Cl DE
mycl obut ani |

MyX- 1806
MYX- 2284
MyX- 9858

nabam

nal ed

napr opamni de

NEEM

NEEM FORMULATED

NEEM SCLUTI ON 1

NEEM SCLUTI ON 2

NEEM X

NEMACUR

NERO | NSECT REPELLENT SCLUTI ON
NI AGARA FI XED COPPER
nitrapyrin

NNF- 136

nonyl phenol et hyl ene oxi de
NOVA

NOVODOR

NTN- 33893

nuar i nol

NUSTAR

MESUROL
LANNATE
MARLATE; METHOXY- DDT
CANOCOTE COWMERCI AL COAT,
CANOCOTE M CROPELLET;
H LLESHOG COMVERCI AL COAT,
H LLESHOG M CROPELLET; METHOCEL A

POLYRAM
DUAL
LEXONE;, SENCOR; SENCOR 500; SENCOR

Ascophyl | um nodosum ext r act

sul phur

sul phur

sul phur

FRI GATE; KORNTROL O L; M NERAL SEAL

m neral oi

flutriaf ol

f enpr opi nor ph

amtraz

nmol asses

BAY- NTN-19701; pencycuron
flutolanil; NNF-136

met ham dophos

AFESI N, ARESI N

chi nomet hi onat

del ta- endot oxin of B.t. kurstaki
NOVA; RALLY; RH-3866; UBI-2454;
UBI - 2454-1; UBI - 2454-2; UBI - 2561
delta-endotoxin of B.t. san diego
B. thuringiensis kurstaki

B. thuringiensis san di ego

DI THANE D- 14; PARZATE LI QUI D
DI BROM

DEVRI NOL

azadi rachtin

azadi rachtin + pyrethrum
azadi rachtin

azadi rachtin

azadirachtin

f enam phos

deet

copper oxychl oride

DOWNCO- 163; N- SERVE

CGF-4280; flutolanil; MONCUT
AGRAL 90

mycl obut ani |

B. thuringiensis tenebrionis
i m dacl oprid

EL- 228

flusilazole
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oct yl phenoxypol yet hoxyet hanol

n- but anol
of ur ace
OKANAGAN DORMANT O L
okanagan oi
oM TE
ONCOL
ORBI T

ORGANI C | NSECT KILLER LI QUI D

ORTHENE
ORTHO- 12- 420
oxadi xyl

oxanyl
oxycar boxin
oxydemnet on- net hyl

pacl obutrazol

par af or mal dehyde

par aquat

par at hi on

PARDNER

Paw Paw bar k extract

PBO

PCNB

penconazol e

pencycuron

PENTAC AQUAFLOW
PENTACHL ORONI TROBENZENE
PERECOT

pernet hrin

petrol eum oi |

phagosti nul ant
PHALTAN
PHEAST
phor at e

phosal one
phosnet

phost ebupi ri m
PHYGON
PHYTOSCL

pi cl oram

pi peronyl but oxi de
pirimcarb
Pl RI MOR

COVPANI ON

RE- 20615; VAM N

okanagan oi

OKANAGAN DORMANT O L

propargite

benfuracarb

pr opi conazol e

B. thuringiensis kurstaki
acephat e

acephat e

GUS-371; GUS-4551; OXYDICIL; SAN- 371
SANCFAN

VYDATE

HRC; PLANTVAX; UB-12125; UB-12216
METASYSTOX- R

CULTAR, PP-333

PARAFORM F POADERED FUM GANT
GRAMOXONE; WEEDOL

AQUA; FOLIDCOL; NI RAN; PENCAP E
br onoxyni

ASIMCIN, Asimna triloba BARK
EXTRACT; F020

pi peronyl but oxi de

gui nt ozene

TOPAS

BAY- NTN- 19701; MONCEREN

di enochl or

qui nt ozene

copper oxides

AMBUSH;, ATROBAN; ATROBAN DELI CE POUR- ON;
BOVI TECT; ECTI BAN; LI QUI DUSTER; POUNCE
SANBAR

SAF- T- SI DE; SAFERS ULTRAFI NE SPRAY O L;
SUNSPRAY O L; SUPERI OR O L;

SUPERIOR O L 70;

SUPERI OR O L CONCENTRATE;

VOLCK DORMANT O L; VOLCK A L;

VOLCK SUPREME O L

PHEAST

f ol pet

phagosti nul ant

THI MET

ZOLONE

| M DAN

BAY- MAT- 7484; NAT- 7484

di chl one

trichl oronat

ACI DE PI CLORAM ANMDON; PI CLORAM ACI D
TORDON; TORDON 10K

BUTACI DE; | NCI TE; PBO

Pl RI MOR

pirimcarb
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pol y-d- gl ucosam ne
POLYON

POLYRAM

POCL NM

pot assi um ol eat e
POUNCE

PP- 321

PP- 333

PREM ERE

PREM ERE PLUS
PRO GRO

CHI TCSAN

pol ymer coated urea

metiram

maneb

SAFERS | NSECTI Cl DAL SOAP; SAFERS SOAP
pernet hrin

cyhal ot hri n-1 anbda

pacl obutrazol

| i ndane + thiabendazole + thiram
| i ndane + thiabendazole + thiram
PRO GRO SYSTEM C SEED PROTECTANT

PRO GRO SYSTEM C SEED PROTECTANT carbathiin + thiram PRO GRO

prochl oraz
PROVET
propargite

pr opi conazol e
PVC EAR TAG
pyrazophos
pyri f enox

gui nt ozene

TERRACHLOR

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
RHC- 378
RHC- 387

Rl DOM L
RIDOM L MZ
RI PCORD

Rl ZOLEX
RO 13-5223
RONI LAN
ROTACI DE

r ot enone
ROUNDUP
ROVRAL
ROVRAL FLO
ROVRAL GREEN
ROVRAL ST

SPORTAK
furathiocarb

oM TE

BANNER;, ORBIT; TILT
f ent hi on

AFUGAN

ACR- 3675

PCNB; PENTACHLORONI TROBENZENE
SCOITS LAWN DI SEASE PREVENTER

mycl obut ani |

di phaci none

furathiocarb + netal axyl + thi abendazol e
t ebuconazol e

of ur ace

di quat

adj uvant; RENEX 36

mycl obut anil + mancozeb
mycl obut ani |

confidenti al

1, 2- DI BENZOYL- 1- TERT- BUTYLHYDRAZI NE
TERT- BUTYLBENZOHYDRAZI DE
confidenti al

unknown

unknown

surfact ant

unknown

met al axyl

mancozeb + net al axyl
cypermethrin

t ol cl of os- et hyl

I NSEGAR

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
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ROYAL MH
ROZOL
RU- 38702

S- 3206

SAF- T- SI DE

SAFERS | NSECTI Cl DAL SOAP
SAFERS NEEM | NSECTI Cl 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

SEVIN XLR

SEVIN XLR PLUS
SHEL L SHOCK

silicon dioxide

si mazi ne

SI STHANE

skimm | k powder

SKI NTASTI K

SNI AL

sodi um al um num fl uori de
sodi um di octyl sul fosuccinate
sodi um hypochl orite

SOLACCL

SPORTAK
SPOTLESS
SPUD- CAP
streptonycin
SUBDUE
SULFUR

sul phur

SUM THI ON
SUNSPRAY
SUNSPRAY O
SUPERI OR O
SUPERI OR O
SUPERI OR O
SUPRACI DE
SUSTANE
SYSTEM

70
CONCENTRATE

-

mal ei ¢ hydrazi de
chl or ophaci none
acrinathrin

fenpropat hrin

petrol eum oi |

pot assi um ol eat e

azadi rachtin

pot assi um ol eat e
petrol eum oi |

oxadi xyl

B. thuringiensis tenebrionis
cyproconazol e

captan + cyproconazol e
cyproconazol e + mancozeb
pernethrin

hexyt hi azox

qui nt ozene; SCOTTS FFI

chl oroneb

DPX- 43898

car baryl

car baryl

car baryl

car baryl

di at omaceous earth

I NSECOLO

GESATOP; PRI MATOL S; PRI NCEP
PRI NCEP NI NE- T

f enapani

PONDERED SKI M M LK

deet

azadirachtin

KRYCOC!I DE

FRANI XQUERRA

JAVEX

val i damycin a

prochl oraz

di ni conazol e

delta-endotoxin of B.t. san diego
AGRI - MYCI N, AGRI STREP
met al axyl

sul phur

HOLLYSUL M CRO- SULPHUR; KUMJLUS
KUMULUS S; M CRO- NI ASUL;

M CROTHI CL SPECI AL; SULFUR COATED UREA
fenitrothion

enul sifiable spray oi
petrol eum oi |

petrol eum oi |

petrol eum oi |

petrol eum oi |

met hi dat hi on

fertilizers

di met hoat e

14
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TACHI GAREN
TALSTAR
t ebuconazol e

t ef | ubenzuron
tefluthrin
TELONE
TELONE || -B
TEM K

TENN- COP

t er buf os
TERRACHLOR
TERSAN 1991
TF- 3480

TF- 3607

TF- 3651

TF- 3656

TF- 3673

TF- 3675

TF- 3710

TF- 3720

TF- 3753

TF- 3754

TF- 3755

TF- 3765

TF- 3767
TF-3767B

TF- 3769

TF- 3770
TF-3772

TF- 3773

TF- 3775

TF- 3790

TF- 3791

TF- 3794

TF- 9480

t hi abendazol e
TH MVET

t hi ocycl am hydr ogenoxal at e
THI ODAN

t hi odi carb

t hi onazi n

t hi ophanat e- net hyl
thiram
THURI Cl DE
THURI Cl DE- HPC
TILT

TILT MZ

t ol cl of os- et hyl
TOPAS W
TORQUE
triadi nef on
tri adi nenol

trichlorfon

hymexazol ; UBI - 2631

bi fenthrin

BAY- HWG- 1608; ELI TE; ETHYLTRI ANCL;
FOLI COTE; FOLI CUR, HWG 1608; RAXIL;
UBI - 2584; UBI - 2584-1; UBI-2611
HOE- 000522; HOE- 00522

FORCE;, |Cl A-0993; TF-3754; TF-3755
1, 3-di chl or opr opene

1, 3-di chl or opr opene

al di carb

copper salts of rosin and fatty acids
AC- 301467; COUNTER

qui nt ozene

benonyl

tri adi menol

| i ndane + thiabendazole + thiram
benal axyl

i mzalil + triadinmeno

flutriaf ol

flutriaf ol

mancozeb

flutriafol + Iindane

flutriaf ol

tefluthrin

tefluthrin

flutriaf ol

maneb

maneb

| i ndane + naneb; MERGAMVA FL
hexaconazol e; TF-3770A

benal axyl

benal axyl

flutriaf ol

hexaconazole + tefluthrin
tefluthrin + thiabendazol e + thiram
pacl obutrazol

hexaconazol e

MERTECT; UBI -2395-1; UBI-2531
phor at e

EVI SECT

endosul f an

GUS- 80502; LARVIN

NEMAFGCS; ZI NOPHOS

EASOUT

UBI - 2215; UBI - 2233

B. thuringiensis kurstaki

B. thuringiensis kurstaki

pr opi conazol e

mancozeb + propi conazol e

Rl ZOLEX

mancozeb + penconazol e

fenbutatin oxide

BAYLETON

BAYTAN; TF-3480; UBI-2383; UBI-2383-1
UBI - 2541; UBI - 2556; UBI - 2568
DYLOX
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trichl oronat PHYTOSOL

TRI DENT B. thuringiensis tenebrionis; TRIDENT II

triflum zol e UBI - 2342

trifluralin HERI TAGE; HCE- FLURAN; JF-8679; RI VAL;

TREFLAN; UBI -2309; UBI -2340

triforine FUNG NEX

TRI GARD cyromazi ne

trinmethacarb BROOT; LANDRI N; SD-8530; SD-8736;
TF-3627; UC27-BF-32

triti conazol e EXP- 80318A

TRI TON B- 1956

adjuvant; TRITON B 1956

TRI TON XR adj uvant

TRI UVPH i sazof os

TROUNCE potassium salts of fatty acids +
pyrethrins

TRUBAN etridi azol e

TRUMPET bendi ocarb

UAN urea ammoniumnitrate

UBI - 2051 VI TAFLO 280

UBI - 2051-1 carbathiin + thiram

UBI - 2092 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 met al axyl

UBI - 2383 tri adi nenol

UBI - 2383-1 tri adi neno

UBI - 2389 carbathiin + isof enphos

UBI - 2390 carbathiin + thiram UBI-2390-1

UBI - 2390-1 UBI - 2390

UBI - 2393 carbathiin + thi abendazol e; UBI-2393-2

UBI - 2393-2 UBI - 2393

UBI - 2394 carbathiin + imazalil + thiabendazol e;
UBI - 2394-2

UBI - 2394-2 UBI - 2394

UBI - 2395-1 t hi abendazol e

UBI - 2401 carbathiin + imazalil

UBI - 2402 carbathiin + |indane + thiabendazol e;
UBI - 2402-1

UBI - 2402-1 UBI - 2402

UBI - 2413 carbathiin + isof enphos + thiram

UBI - 2413-1
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UBI - 2413-1 UBI - 2413

UBI - 2417 carbathiin + |indane + netal axyl;
UBI - 2417-1

UBI - 2417-1 UBI - 2417

UBI - 2420 i mazal i

UBI - 2424 carbathiin + inmazalil; UBI-2424-1

UBI - 2424-1 UBI - 2424

UBI - 2450 met al axyl + thiabendazol e

UBI - 2454 mycl obut ani

UBI - 2454- 1 mycl obut ani

UBI - 2454- 2 mycl obut ani

UBI - 2457 met al axyl + thiabendazol e

UBI - 2484 t ebuconazol e

UBI - 2501 car bof uran

UBI - 2509 UBI - 2509-1

UBI - 2509-1 nmet al axyl + thiram UBI-2509

UBI - 2511 carbathiin + cloethocarb + thiram
uBI - 2511-1

UBI - 2511-1 UBI - 2511

UBI - 2521 UBI - 2521-1

UBI - 2521-1 carbathiin + thi abendazol e; UBI-2521

UBI - 2529 carbathiin + cl oethocarb

UBI - 2530 carbathiin + isof enphos

UBI - 2531 t hi abendazol e

UBI - 2541 tri adi nenol

UBI - 2550 G 696 + |indane + thiram

UBI - 2554 carbathiin + cloethocarb + thiram
UBI - 2554-1

UBI - 2554-1 UBI - 2554

UBI - 2555 carbathiin + cloethocarb + thiram
UBI - 2555-1

UBI - 2555-1 UBI - 2555

UBI - 2556 tri adi nenol

UBI - 2557 carbathiin + cloethocarb + thiram

UBI - 2559 cl oet hocarb

UBI - 2561 mycl obut ani

UBI - 2562 cl oet hocarb

UBI - 2563 G 696

UBI - 2564 carbathiin + G 696

UBI - 2565 cyproconazol e

UBI - 2568 tri adi nenol

UBI - 2573 G 696 + thiram

UBI - 2575 cyproconazol e

UBI - 2584 t ebuconazol e

UBI - 2584- 1 t ebuconazol e

UBI - 2599 | i ndane

UBI - 2599- 2 carbathiin + |indane + thiram

UBI - 2608- 1 carbathiin + imdacloprid + thiram

UBI - 2611 t ebuconazol e

UBI - 2617 carbathiin + |indane + thiram

UBI - 2627 i m dacl oprid

UBI - 2631 hynexazol ; TACH GAREN

UCB- 87 granul osi s virus

ULTRA-T i odi ne + phosphoric acid

ULTRATHON deet

urea ammoniumnitrate UAN
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val i damycin a SOLACCL
VAM N of urace
VAPO di chl orvos
VECTOBAC B. thuringiensis israelensis
VENDEX f enbut ati n oxi de
VI GORO i sobutylidene diurea + quintozene + urea
vincl ozolin RONI LAN
VI TAFLO 250 carbathiin
VI TAFLO 280 carbathiin + thiram UBI-2051
VI TAVAX carbathiin
VI TAVAX 200 carbathiin + thiram
VI TAVAX DUAL SOLUTI ON carbathiin + |indane
VI TAVAX RS carbathiin + |indane + thiram
UBI - 2369-1
VI TAVAX SI NGLE SOLUTI ON carbathiin
VI TAVAX SOLUTI ON carbathiin
VOLCK DORMANT O L petrol eum oi |
VOLCK O L petrol eum oi |
VOLCK SUPREME QO L petrol eum oi |
VOLI D br odi f acoum
VORLEX 1, 3-di chl or opropene + net hyl
i sot hi o-cyanate
VYDATE oxanyl
W.-115110 CASCADE; f | uf enoxuron
XE-779 di ni conazol e
XRD- 473 DONCO- 473
zi nc ZI NC SULPHATE
Zi neb DI THANE Z-78; PARZATE; PARZATE C;
PARZATE- C
zZiram ZERLATE

ZOLONE phosal one
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CHEM CAL LI ST / REPORT NUMBER /
LI STE DES PRODUI TS CHI M QUES NUMERO DE RAPPORT
2,4-D ESTER. . .. . ... ... . 154
2,4-D ESTER + DICHLORPROP. . .. ........... 154
AC 303,630. .. ... . 10, 19, 21, 23, 24, 47, 55, 58, 64, 68, 69
AC 303,630 + AGRAL 90................... 23, 58,69, 73
AC 303, 630 +
B. THURING ENSIS SAN DIEGO. .......... 64
AC 303,630 + COWPANION. . . ............... 23, 58
AC 303,630 + CYPERVETHRIN. .. ............ 24
AC 303,630 + ENDOSULFAN. . . .............. 24
AC 303,630 + ENHANCE. . .. ................ 23, 58
AC 303,630 + FRIGATE. .. ................. 23, 58
AC 303,630 + MNERAL O L................ 23, 58
AC 303,630 + MTRAK. . ... ... ... ... .. ..., 64
AC 303, 630 + NONYLPHENOLETHYLENE OXI DE. . 23, 58, 69, 73
AC 303, 630 +
OCTYLPHENOXYPOLYETHOXYETHANCL N- BUTANOL. 23, 58
AC 303,630 + RIPCORD. .. ................. 24
AC 303,630 + THIODAN. .. ................. 24
AC 303,630 + VITAFLO 280................ 19, 68
ADM RE. . . ... 10, 11, 60, 61, 63, 64, 65, 72
AGRAL 90. .. ... . .. . 23, 58, 69
AGRIDYNE. . . ... 21, 54
AGROX B-3. ... 19, 68
AGROX DL PLUS. ........ ... ... .. .. 19, 68
AGROX DL PLUS + VITAFLO 280............. 19, 68
AGROX FLOMBLE. . . ...... ... . . 148
ALDI CARB. . . . .. 71
AMAZE. . . . 25, 26
AMBUSH. . . . ... 22,27, 28,69, 73
ANI LAZINE. . . .. 157
ANVI L. . 111
APOLLO. . . .. 8,10
APOLLO + DECI S + GUTHI ON + MORESTAN. . . .. 10
APRON. . .. . 110
APRON + RAXIL + VITAVAX RS. . ............ 110
APRON + VITAVAX RS. . ... ... . 110
ARREST. . . .. 156
ASC-66824. . . .. ... 61, 72, 158
ASC-66825. . ... ... . 113, 128, 132, 133
ASC- 66825 + BRAVO 500. . ................. 128, 132, 133
ASC- 66825 + CHLOROTHALONIL. . ............ 128, 132, 133
ASC-66897. . ... . . 127,129, 130, 131
ASC-67089. . ... .. 134
ASC-67090. . . .. .. 134
ASC-67091. . ... ... 134
ASC-67092. . . .. . 134
ASC-67093. . . .. . 134
ASC-67098. . . .. .. 115
AZADI RACHTIN. . . ... o 21, 54
AZI NPHOS- METHYL. . .. .. ... 10, 12, 24, 39, 41- 46, 51, 52, 59, 62, 72, 81

AZ|I NPHOS- METHYL + CHI NOVETHI ONAT +
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CLOFENTEZI NE + DELTAMETHRIN. . ......... 10
AZ|I NPHOS- METHYL + CYPERMETHRI N +
DELTAMVETHRIN. . . ... ... .. . .. . ... 51, 52
AZ|I NPHOS- METHYL + CYPERMETHRI N +
ENDOSULFAN. . .. ... 42,43, 44, 45, 62
AZI NPHOS- METHYL + CYROVAZI NE. .. ......... 42,43, 44,62
AZTEC. . .. 33, 34
B- 3. . 19, 68
B. THURING ENSIS BERLINER. .. ............ 128, 132, 133
B. THURI NG ENSI S BERLI NER + MANCOZEB. ... 128, 132, 133
B. THURI NG ENSI S KURSTAKI . .. ............ 13, 24,79
B. THURI NG ENSI S KURSTAKI +
CYPERMETHRIN. . .. ... ... . 13
B. THURING ENSIS SAN DIEGO. . ............ 38, 51, 52, 53, 64
B. THURI NG ENSI S SAN DI EGO +
PHAGOSTI MULANT. . . .. .. e 53
B. THURING ENSIS TENEBRIONIS. .. ......... 39, 51,52, 54, 64
B. THURI NG ENSI S TENEBRI ONI S + SODI UM
ALUM NUM FLUORIDE. . .................. 39
BACI LLUS THURING ENSIS. . ................ 128, 132, 133
BACI LLUS THURI NG ENSI S + DI THANE M 45...128, 132, 133
BANNER. . . . ... 155, 156, 157
BAS-300. . .. ... 6
BAS-490. . .. ... . 93, 96, 100
BAS-490 + KUMULUS S..................... 100
BAS-490 + SULPHUR. . ..................... 100
BASIC H. ... .. 69
BASUDI N. . . ... 76
BAY-NTN-33893. . ... ... 9, 35, 40, 46, 49, 57, 65, 66, 69, 76
BAYLETON. . . . . 142, 147, 153
BAYTAN. . . . 152
BELMARK. . . . . . 39, 41
BENFURACARB. . . . . .. 32, 35
BENLATE. . . ... 101, 102, 111, 112,118, 119
BENOMYL. . . . . 101, 102, 111, 112, 118, 119, 155, 156, 157
Bl ODAC. . . . 25
BIODAC + CLOAK. . . .. 25
BL-1104. . .. ... 121
BRAVO. . . . . 107,112, 118-121, 124, 125, 127- 133, 147
BRAVO + DI THANE DF + KOCIDE. ............ 125
BRAVO + DITHANE DG + KOCIDE. . ........... 124
BRAVO + FLUAZINAM . . ... ... ... ... .. ., 90, 91, 98, 107
BRAVO + FLUAZI NAM + NOVA. ... ............ 98
BRAVO + KOCIDE. . ... ... . i 124
BRAVO + NOVA. . . ... 90, 98
BRAVO + POLYRAM . .. ... ... . . 98
BRAVO + TILT...... ... 147
BRAVO 500. . ... ... 90, 91, 98, 106, 115, 117, 120, 121, 126- 133
BRAVO 500 + FLUAZINAM .. ................ 106, 115
BRAVO 500 + GAGZHIMO. . . ... .. ... . ot 127,128, 129, 130, 131, 132, 133
BRAVO 500 + RRDOM L MZ.................. 128, 132, 133
BRAVO 500 + ZI NC SULFATE................ 127, 129-131

BRAVO C/M . ... 120, 121
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CAPTAFQOL. . . .. 83, 84, 85, 86, 87
CAPTAN. . . . 19, 68, 92, 96, 97, 98, 101, 102, 103, 126
CAPTAN + DI AZI NON + LINDANE............. 19, 68
CAPTAN + MYCLOBUTANIL. .................. 92, 101, 102
CAPTAN + NOVA. . . ... 92, 101, 102
CARBARYL. . . . . 12
CARBATHI IN. . ... 19, 25, 26, 32- 34, 68, 108, 110,
138- 141, 145, 148, 152, 156
CARBATHI IN + FENAPANI L. . ................ 148
CARBATHIIN + I M DACLOPRID + THHRAM .. . .. 25, 26
CARBATHI IN + LINDANE + THHRAM ... ....... 25, 26, 108, 110
CARBATHI IN + MYCLOBUTANI L. . ............. 140, 145, 148, 152
CARBATHI I N + OXYCARBOXIN + THIRAM . .. ... 156
CARBATHIIN + SISTHANE. . . ................ 148
CARBATHI I N + TEBUCONAZOLE. . ............. 145
CARBATHIIN + THHRAM . ................... 19, 32, 33, 34, 68, 141, 145, 152
CARBOFURAN. . . .. . e 25,39,41,71,81
CARBOFURAN + CLOAK. . . ... .. i 25
CARZOL. . . . 12
CHINOMETHI ONAT. . .. .. 10
CHITOSAN. . . .. 141
CHLORONEB. . . . .. e 155
CHLOROTHALONI L. . ... 83-87, 90, 91, 98, 106, 107,
112,115, 117-121, 124- 133, 147, 155- 157
CHLOROTHALONIL + COPPER. . .. ............. 120, 121
CHLOROTHALONI L + COPPER + MANEB. ........ 120, 121
CHLOROTHALONI L + COPPER OXYCHLORI DE +
MANEB. . . . . . 120, 121
CHLOROTHALONI L + CUPRI C HYDROXI DE. . .. ... 124
CHLOROTHALONI L + CUPRI C HYDROXI DE +
MANCOZEB. . . ... .. 124,125
CHLOROTHALONI L + FLUAZINAM . ............ 90, 91, 98, 106, 107, 115, 155, 156
CHLOROTHALONI L + FLUAZI NAM +
MYCLOBUTANI L. . . ... 98
CHLOROTHALONIL + IPRODIONE. .. ........... 156
CHLOROTHALONI L + MASBRANE. . ............. 127,128, 129, 130, 131, 132, 133
CHLOROTHALONIL + METIRAM .. ............. 98
CHLOROTHALONI L + MYCLOBUTANI L. .......... 90, 98
CHLOROTHALONI L + PROPI CONAZOLE. . ........ 147
CHLOROTHALONIL + RIRDOML MZ. . ........... 128, 132, 133
CHLOROTHALONIL + ZINC. .................. 127, 129-131
CHLORPYRI FCS. . . . ... e 14-16, 32- 35, 67,69, 73,76, 78
CLOAK. . 25, 26, 110
CLOAK + COUNTER. .. ..... ... . i, 25
CLOAK + FURADAN. . . ... .. i, 25
CLOAK + TERBUFOS. .. ...... ... ... . .. ... 25
CLOFENTEZINE. . . . ... ... 8,10
COVPANI ON. . . . e 23, 58
COPPER. . . . . 120, 121, 122, 123
COPPER OXYCHLORIDE. . .. .................. 120, 121
COUNTER. . ... 25,71,78
CUPRIC HYDROXIDE. . .. ... ... e 122,123, 124, 125
CUPRI C HYDROXI DE + MANCOZEB. ............ 122,123, 124, 125
CYFLUTHRIN. . . ... 33, 34
CYFLUTHRIN + PHOSTEBUPIRIM .. ........... 33, 34
CYGARD. . . . . 78
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CYGON. . .
CYGUARD. . . . .
CYMBUSH. . . . ...
CYPERMETHRIN. . ... ... .
CYPERMETHRIN + CYROVAZINE. . .. ...........
CYPROCONAZOLE. . .. ... e
CYROMAZI NE. . . .. e
CYROVAZ| NE + ENDOSULFAN. . .. .............
CYROVAZI NE + PHOSMET. . . .................
DACOBRE. . . . . .
DACONI L. . ..o e
DACONIL + ROVRAL GREEN. . ................
DACONI L 2787. ... . e
DACONI L 2787 + FLUAZINAM . .. ............
DACONI L 2787 + ROVRAL GREEN.............
DECI S. . ..
DECIS + GUTHION + RIPCORD. .. ............
DECIS + INCITE. . ....... . i
DECIS + INCITE + VYDATE. .. ..............
DECIS + PBO. ... e
DELTAVETHRIN. . ... .. ...
DELTAVETHRI N + OXAMYL +

Pl PERONYL BUTOXIDE. .. .................
DELTAMETHRI N + Pl PERONYL BUTOXIDE. .. ....
DI ATOVACEOQUS EARTH. . ... ... ...
DIAZINON. . ..o e
DI CHLORPROP. . . . . e
DI COFOL. . .
DI METHOATE. . . . ... s
DIPEL. . ...
DIPEL + RIPCORD. ... ... ...
DITHANE DF. ... ... . . e
DI THANE DF + KOCIDE. . ...................
DITHANE DG. ... ... e
DI THANE DG + ESTAPROP. .. ................
DI THANE DG + EXP-10370A.................
DI THANE DG + KOCIDE. . ...................
DI THANE DG + NOVA. . ... ... .
DI THANE DG + NUSTAR. ... .................
DI THANE DG + RHC-387. ...................
DI THANE DG + ROVRAL. . . ....... ... ... ...,
DITHANE M45. . ... .
DI THANE M45 + GAGZHIMO, . ...............
DI THANE M45 + NOVA. . ... ... .
DYFONATE. . . ... .
DYRENE. . . . ...
EASOUT. . . .
ELITE. . ..
ELITE + RENEX. ... ... . e
ENDOSULFAN. . .. ...
ENHANCE. . . . ...
ENHANCE + PROCHLORAZ. ... ................

11- 13, 24, 36, 42- 46, 50- 52, 62, 64, 73, 81
50, 64

111

32, 35, 39, 42- 45, 50, 56, 62, 64

155, 156, 157

155, 156

156

10, 12, 36, 46- 50, 59, 64, 71
51, 52

64

79, 80
12,17,19, 36, 68, 76
154

12, 82

12,17,18,70

13, 24,79

120, 121, 122, 123, 125

122,123, 125

89, 92, 96, 97, 98, 113, 116, 124, 126, 154
154

124

116
32,94, 119, 126- 133
127,129, 130, 131

32, 33, 34,35,78
157

111

12, 24,41, 42, 43, 44, 45, 62, 81
23, 58, 111

111
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ENHANCE + SPORTAK. . ........ .. ... .. .. ..., 111
ESTAPROP. . . . .. 154
ESTAPROP + MANCOZEB. . ................... 154
EXP-10295A. . . . .. 103
EXP-10370A. . .. . 116
EXP-80318. . ... . . 152
EXP-80430B. ... ... ... 25, 26
EXP-80511A. . .. .. 25, 26
FENAPANI L. . . ... s 145, 148, 152
FENVALERATE. . . .. ... . . 39, 41
FERTILIZERS. . . .. ... . . 155, 156
FERTI LI ZERS + POLYON. ... ................ 156
FLUAZINAM . . . 7,90, 91, 98, 101, 102, 106, 107, 110,
113, 115, 117, 119, 155, 156, 157
FLUAZI NAM + MYCLOBUTANI L. . .............. 90
FLUAZI NAM + NOVA. . . ... 90
FLUSI LAZOLE. . . . ... e 92, 95, 97, 99
FLUSI LAZOLE + MANCOZEB. . ... ............. 92, 95
FLUSI LAZOLE + MANEB. . .. ................. 97
FLUSI LAZOLE + METIRAM .. ................ 97
FLUTRI AFOL. . .. . s 35
FOLICUR. . .. e e 142
FOLPAN. . . . 126
FOLPET. . . . e 126
FONOFOS. . . ..o e 32, 33, 34,35,78
FORCE. . .. . 19, 25, 26, 30, 32- 35,68, 71, 73, 75-78
FORCE + MOLASSES. .. ....... ... ... .. .. ..., 75
FORCE + MOLASSES +
UREA- AMVONI UM NI TRATE. . ... ............. 75
FORCE + UREA- AMMONI UM NI TRATE. . ......... 75
FORCE + VITAFLO 280..................... 19, 68
FORE. . . . 155, 156, 157
FORMETANATE. . . .. .. 12
FOSTHI AZATE. . . . . .. 61, 72, 158
FRIGATE. . . ... e 23, 58
FUNG NEX. . .. e 101, 102, 105, 112, 117
FURADAN. . . . . . 25,39,41,71
GAOZHI MO, . . 127-134
GAUCHO. . . . . 71
GUTHION. . . . e 10, 12, 24, 39, 41, 42, 43, 44, 45, 46,
59, 62,72
GUTH ON + RIPCORD + THIODAN. . ........... 42,43, 44, 45, 62
GUTHION + TRIGARD. . . ... ... e 42,43, 44,62
HEXACONAZOLE. . .. ... . . e 88, 111, 135- 140, 145, 148, 150- 152
HEXACONAZOLE + VI TAFLO 280.............. 145

ICIA-0523. . ... . 88, 135, 136, 137, 138, 139, 150, 151
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IMDACLOPRID. . ... . e 9,10, 11, 19, 25, 26, 35, 40, 46, 49, 57, 60
61, 63, 64, 65, 66, 68, 69, 71, 72, 76

I M DACLOPRI D + VI TAFLO 280.............. 19, 68

IMDAN. ... 5,12, 54, 55, 56, 57

IMDAN + TRIGARD. . . ....... . i 56

INCITE. . .. e 64

INSECOLO. . ... e 80

FODINE. ... 48

IPRODIONE. . ... e 25, 26, 101- 103, 106, 107, 112,
115-118, 155- 157

IPRODIONE + LINDANE. . . .................. 25, 26

| PRODIONE + MANCOZEB. . .. ................ 116

| SOBUTYLIDENE DIUREA. ... ... ... .. ...... 156

I SOFENPHOS. . .. ... 25, 26

I SOVATE C. ... e 5

JAVEX. . . 112

KELTHANE. . . . ... .. 12, 82

KOCIDE. . . . e e 122-125

KOCI DE + MANZATE 75........ . ... ... .. ..., 122,123

KRYOCIDE. . ... . e 39, 55

KRYOCIDE + NOVODOR. . ... ... oo 39

KUMJULUS S. .. .. . 100, 104

KUMJLUS S + NOVA. .. ... . 100

LANNATE. . . ... e 20, 69

LANNATE L. .. ... ... e 12

LINDANE. . . . . e e 19, 25, 26, 68, 108, 109, 110

LI NDANE + THI ABENDAZOLE + THHRAM .. ... .. 25, 26, 109

LORSBAN. . . . . 14, 15, 16, 32, 33, 34, 35, 67,69, 73,76, 78

M TRAK. . . 38, 51, 52, 53, 64

M TRAK + PHEAST. ... ... ... . 53

MALATHI ON. . . .. 4,17,79

MANCOZEB. . . . .. . 32, 89, 91, 92, 94- 99, 113, 116, 119- 133,
154- 157

MANCOZEB + MASBRANE. . ... ................ 127,129, 130, 131

MANCOZEB + METALAXYL. ................... 128, 132, 133

MANCOZEB + MYCLOBUTANIL. .. .............. 89, 92, 94, 96, 97, 98

MANCOZEB + RHGC-387........ ... ... .. .. ..., 126

MANEB. . . . . 97, 120, 121, 148

MANZATE. . . . . 97

MANZATE + NUSTAR. .. ... ... . . i 97

MANZATE 200. ... ... . e 91, 92, 95, 99

MANZATE 200 + NUSTAR. .. ................. 92, 95

MANZATE 75. . . . . . 120, 121, 122, 123, 126

MASBRANE. . . . .. . . 127,128, 129, 130, 131, 132, 133, 134

METALAXYL. . . . 2,110, 128, 132, 133

METALAXYL + TEBUCONAZCLE + VI TAVAX RS... 110

METALAXYL + VITAVAX RS. . ....... ... .. ..., 110

METHAM DOPHCS. . . ... .. 24
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METHOMYL. . . . . e 12, 20, 69
METHYL CELLULGCSE........................ 35
METIRAM . . .. 89, 90, 93, 94, 96, 97, 98, 105
METI RAM + MYCLOBUTANI L. . ................ 89, 93, 94, 96, 97
MCRO NITASUL. . ... .. 114
M CROSCOPI C SULPHUR. . ... ... ... ... .. ..., 105
MNERAL O L....... ... .. . .., 23, 58
MOLASSES. . . . .. 75
MOLASSES + TEFLUTHRIN. .. ................ 75
MOLASSES + TEFLUTHRI N +
UREA-AMVONIUM NI . ... 75
MOLASSES + UREA- AMMONI UM NI TRATE. .. ... .. 75
MONE TOR. . .o e 24
MORESTAN. . . . . e 10
MYCLOBUTANI L. . ... s 89, 90-92, 94, 96, 102, 104, 119,
140, 145, 148, 152, 155, 156, 157
MYCLOBUTANI L + MANCOZEB. ... ............. 92, 96
MYCLOBUTANI L + SULPHUR. . ................ 100
NETRAPYRIN. ... 83, 84, 85, 86, 87
NONYLPHENOLETHYLENE OXIDE. .. ............ 23, 58,69, 73
NOVA. . 89, 90, 92, 93, 94, 96- 102, 104, 155- 157
NOVA + POLYRAM . ... ... 89, 93, 94, 96, 97
NOVODOR. . . oo e e e e 39, 51,52, 54, 64
NTN-33893. . . .. 10, 19, 35, 46, 49, 57, 65, 69, 76
NUSTAR. . . . 92, 95, 97, 99

OCTYLPHENOXYPOLYETHOXYETHANCL N- BUTANOL. 23, 58

POLYRAM . . .. ...

........... 6,7,12
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PREMERE. ... ... ... ... .. . . . 25, 26, 109

PREM ERE PLUS. ......... ... ... ... ... ..., 25, 26, 109

PRO GRO. . ... 32, 33, 34

PRO GRO SYSTEM C SEED PROTECTANT. ....... 32, 33, 34

PROCHLORAZ. . . . . . . e 111

PROPARG TE. . . . ... s 6,7,12

PROPI CONAZOLE. . . ... ... 111, 118, 119, 142, 143, 144, 146, 147,

149, 155, 156, 157

QUINTOZENE. . . ... e 156

RAXI L. . . 108, 110

RENEX. . .. 111

RENEX + TEBUCONAZOLE. ................... 111

RH-0611. ... ... . . . 92, 96

RH-3866. . ........ ... . . 119, 145

RH-5598. . . . ... 128, 132, 133

RH-5992. . . . ... . 13, 20, 21, 24

RH-7281. . .. . . 128, 132, 133

RH-7592. . . . .. 119

RHC-378. . . . . 126

RHC-387. . . . . 126

RIDOM L. . . e 2

RIDOM L MZ. ... e e 128, 132, 133

RIPCORD. . .. .. e 11, 24, 36, 42, 43, 44, 45, 46, 50, 62, 64, 73
RIPCORD + TRIGARD. . .. .............. ... 50, 64

RONILAN. . . .. 107

ROVRAL. . . .. . 101-103, 106, 107,112, 115- 118
ROVRAL GREEN. . .......... ... .. ... .. .. ..., 155, 156, 157

ROVRAL ST. .. ... .. e 25, 26

SAN- 371, . . 119

SAN-619. . . ... . 111

SCOTTS FFI 1. ..o 156

SCOTTS PROTURF. . . ... .. 155

SEVIN. .. 12

SILICON DIOXIDE. . . ... . e 80

SISTHANE. . . .. .. e 145, 152

SODI UM ALUM NUM FLUORIDE. .. ............. 39, 55

SODI UM HYPOCHLORI TE. . . .. ... oo 112

SPORTAK. . . . 111

SULPHUR. . . . . 100, 104, 105, 114, 156

SULPHUR + VIGORO. . .. ... i 156

SULPHUR COATED UREA + VIGORO. ........... 156

SUPERIOR O L 70......... .. i, 8

SUSTANE. . . . . 155, 156

TEBUCONAZOLE. . . ... ... 108, 110, 111, 140, 142, 145, 148
TEFLUTHRIN. ... .. 19, 25, 26, 30, 32- 35,68, 71, 73, 75-78
TEFLUTHRI N + UREA- AMMONI UM NI TRATE. . . . .. 75

TEFLUTHRIN + VITAFLO 280................ 19, 68

TEM K. .. 71
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TERSAN 1991. ... ... .. .. . . . . 155, 156, 157

TF-3755. . . 19, 68

TF-3755 + VITAFLO 280................... 19, 68

TF-3765. . .. 35

TF-3770. . . 88, 135- 140, 145, 148, 152

TF-3770 + VITAFLO 280................... 145

TE-3770A. . . . 150, 151

TF-3794. . . 145, 152

TF-3794 + VITAFLO 280................... 145

THI ABENDAZCLE. . ... .. ... 25, 26, 109

THEMET. . 40, 61, 63, 65, 66, 78

THIODAN. . .. 12, 24,41, 42, 43, 44, 45, 62

THICDAN + TRIGARD. . . ........ ... .. ... .... 62

THI OPHANATE- METHYL. . ... .. ... o o 134

THIRAM . . . 19, 25, 26, 32- 34, 68, 108- 110, 141, 145,
152, 156

T LT, 111, 118, 119, 142, 143, 144, 146, 147, 149

TRIADI MEFON. . . . ... 142, 147, 153

TRIADI MENOL. . . ... e 140, 148, 152

TRIFORINE. . .. ... e 101, 102, 105, 112, 117

TRIGARD. . .. .. 32, 35, 39, 42, 43, 44, 45, 50, 56, 62, 64

TRITON B-1956. ........ ... ... . . . . 20

TRITON XR. . .. e 119

UBI -2092. . .. .. . 140

UBI -2092 + UBI-2454-1................... 140

UBI -2100-4. . ... .. 148

UBI -2100-4 + UBI-2454-1................. 148

UBI - 2379. . ... 110

UBI -2454. . . .. . . 145

UBI - 2454 + VITAFLO 250.................. 145

UBI -2454- 1. . .. . . . . . . 140, 152

UBI - 2454-1 + VITAFLO 250................ 152

UBI -2484 + VITAFLO 250.................. 145

UBI-2568. .. ... . 140, 148

UBI -2584. . . ... 145

UBI -2584- 1. ... . . . . . 110, 140, 148

UBI-2608-1....... ... . 25, 26

UBI - 2627. . . . 19, 35, 68

UBI - 2627 + VITAFLO 280.................. 19, 68

ULTRA-T. . . e 48

UREA. . . 156

UREA + VIGORO. .. ... . e 156

UREA- AMVONI UM NI TRATE. . . .. ........ .. ..., 75

VIGORO. . . 156

VINCLOZOLIN. . .. 107

VI TAFLO 250. . ... ... e 140, 145, 152

VI TAFLO 280. ... ... . e 19, 68, 141, 145, 152

VI TAVAX. . 138, 139

VITAVAX RS. ... 25, 26, 108, 110

ZINC. . 127,129-131

ZINC SULFATE. . .. .. 127, 129-131
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HOST LI ST / LI STE DES HOTES REPORT NUMBER /
NUMERO DE RAPPORT

Agrostis palustris...................... 155, 156

Agrostis stolonifera.................... 155, 156

Alliumececepa........ ... . i 31-36, 115, 116, 117, 162, 163, 164

Amel anchier alnifolia................... 14, 15, 16, 17, 105

Apple. . . . 4-13, 80, 89-100

Avena sativa. .. .... . 147, 152

Barley. ... ... . .. . 135- 146, 159

Bean. . ... e 18, 19, 107

Beta vulgaris....... ... ... .. ... ... ... .. 71

Blueberry. . ... .. 101, 102

Brassica juncea............ ... .. ..., 2,29

Brassica juncea crispifolia............. 29

Brassi ca napobrassica................... 67

Brassi ca ol eracea alboglabra............ 160, 161

Brassi ca ol eracea botrytis.............. 27,28, 29

Brassi ca ol eracea capitata.............. 20, 21, 22, 23, 24, 29

Brassica ol eracea gemmfera............. 29

Brassica oleracea italica............... 29

Brassica pekinensis..................... 29

Brassica Sp. .. ... ... 1, 2, 25, 26, 108, 109, 110, 111

Bread wheat.......... ... .. ... 149

Broccoli......o.o.iiiii . 29

Brussels sprout........... ... ... ........ 29

Cabbage. .. ... ... .. . 20, 21, 22, 23, 24, 29

Canola.......... ... .. . . . . .. 1, 25, 26, 108, 109, 110, 111

Capsicumannuum . ....................... 37

Carrot . ... e 112, 158

Cauliflower. ....... . ... ... 27,28, 29

Chinese broccoli......... ... ... .. . ... ... 160, 161

Chi nese cabbage....... ... ... ... ... .. ... 29

Chou. . ... . 22

Chou-fleur......... . ... ... 27, 28

Cole Crops. ... 29

Conmmon bean. .. ...... .. 18, 19

Common wheat . . ....... .. 79, 88, 147- 153

Corn. ... 3,73,74,75,76,77,78

Creeping bentgrass...................... 155, 156

Currant . . ... ... 12

Daucus carota..........oiiinnnn.. 112, 158

Durumwheat . .......... .. 149

Field corn....... . ... ... 73,74,75,76,77,78

Field tomato. . ......... ... . . . . . ... 72,120-126

Fragaria ananassa....................... 12, 82, 106
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Garden lettuce.............. ... ... ...... 113

Aycine MaX..........o i 68, 69, 70
Goundwater.............. ... 159

Helianthus sp........ ... .. ... ... ... ..., 119

Hops. . . . 12
Hordeumvulgare. ........ ... ... ... ...... 135- 146, 159
Horticultural crops..................... 83- 87

Humulus lupulus. ... ... ... .. ... ... ..., 12

Indian nmustard. ............. .. . .. ... ... 2,29

Italian broccoli........ ... ... . . . . . ... 29

Lactuca sativa........o.o .. 113

Lettuce. . ... .. e 113
Loliumperenne....... ... ... .. ... .. .. ..., 157

Lycopersicon esculentum ................ 72,120-126

Mal us sp. ... .. 4-13, 80, 89-100
Monarda fistulosa............ ... ... ..... 114

Mustard. . ... 2

Cat. ... . 147, 152

Onion. ... . 31-36, 115, 116, 117, 162, 163, 164
Pea. .. ... ... . .. e 118

Peach. . ... . . . e 103, 104

Pepper. ... . 37

Perennial rye grass..................... 157

Phaseolus vulgaris...................... 18, 19, 107
Pisumsativum ........ ... ... 118

Pome de terre..... ... ... 46-53

Potato...... ... e 38-66, 81, 127-134
Prunus persica.......... ... ... . .. ..., 103, 104
Raspberry. . ... .. . 12

Rubus idaeus. ............nnn.. 12

Rutabaga. .......... .. ... ... ... .. ... ... 67
Saskatoon............ ... . . .. ... . 14, 15, 16, 17, 105
Snap bean....... ... .. ... 107

SNOW Pea. . . . v ot 165

Soft white spring wheat................. 149

Soft white winter wheat................. 79

Sol anum tuberosum . ..................... 38-66, 81, 127-134
Soybean. . ... ... 68, 69, 70

Spring barley.. ... ... ... ... ... .. ... . ... 135, 136, 137, 138, 139
Spring wheat.......... ... ... ... ... ..... 88, 147, 148, 149, 150, 151, 152

Strawberry. ... ... .. 12, 82, 106
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Sugar beet....... ... .. ... 71

Sugarbeet. ... ... . ... 71
Sunflower........... ... ... .. . ... .. ... ... 119

SWeet COrN. . ... e 30

Sweet pepper. .. ... .. 37

TOMAL 0. . . e 72,120-126

Triticumaestivum . ... ... ... 79, 88, 147- 154
Triticumdurum..............'nnnn. 149

Triticumsp. . ... 79, 88, 141, 147, 148, 149, 152, 154
Vaccinium sp. ... ... 101, 102

Mheat . ... 79, 88, 141, 147, 148, 149, 152- 153
VWhite bean. ... ...... . . . . ... 18, 19

Wnter wheat........... .. . . ... ... 79, 153

Z8a MBYS. .t ittt e e 3,73,74,75,76,77,78

Zea MaYS FUQgOSa. . .o v vt v it et e e 30
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PEST LI ST / LI STE DES RAVAGEURS REPORT NUMBER /
NUMERO DE RAPPORT

Acul us schlechtendal i................... 8,12

Agrotis ipsilon...... ... .. ... ... .. ...... 73

Albugo candida............... ... ... ..., 2

Alternaria solani........... .. .. ..... ... 120- 129, 132

Aphids. ... ... . .. .. 80

Aphis fabae........ ... ... ... ... .. ... ... 80

Aphis pom ... ... ... . ... ... 9

Aphis sp.... ... ... . . 80

Apple aphid. ... ... ... ... ... ... .. ... ... 9

Apple brown bug........... ... ... .. .. ... 4

Apple rust mte......... ... ... ... .. .... 8,12

Apple scab. ... ... ... 89-98

ArmywWorm . ... 29

Artogeia rapae. ........... .. 20, 22, 23, 24, 27, 28

Ascochyta blight........................ 118

Ascochyta sp.......... . 118

Atractotomus mali....................... 4

Bacterial canker.......... ... ... ... .. .. 120-125

Bacterial soft rot...................... 129

Bean aphid. ... ... ... ... ... .. ... ... ... 80

Black cutworm ....... ... ... ... .. .. ..., 73

Black leg...... ... . . . . . . .. 108

Black scurf..... ... .. ... .. . .. ... .. 129

Blackleg. ...... ... . . . . . . . . 108, 109

Blow flies....... ... ... . . . . . . . .. ... ... 80

Blow fly. ... ... . . 80

Botrytis cinerea........................ 101, 106, 107, 128, 129, 130, 132

Botrytis cinerea, resistant............. 101

Botrytis leaf blight.................... 115,116

Botrytis Ssp....... 115,116

Botrytis squanmosa. . ..................... 115,116

Brown apple bug......... ... .. ... .. ... .. 4

Brown rot.......... ... ... 103, 105

Cabbage looper...... ... ... ... ... ... .. ... 20, 22, 27, 28, 29

Cabbage maggot. . ...... ... ... .. .. ... ... .. 67

Calliphoridae sp......... ... ... ... ..... 80

Cedar apple rust...... ... ... ... ... ..... 99

Chl oroclystis rectangulata.............. 13

Cochliobolus sativus.................... 148

Codling moth........ ... ... ... ... ......... 5

Colletotrichumcoccodes................. 134

Col orado potato beetle.................. 38, 39-65, 72, 81

Common root rot............ ... ... . ... ... 148

Common scab. ........ ... 129

Corynebacterium m chiganensis........... 120-125

Covered smut....... ... ... ... ... ... ..... 135

Crucifer flea beetle.................... 25, 26, 109

Cryptol estes ferrugineus................ 79

Cydia pononella.......... ... ... ... ...... 5
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Damping-off. ... ... . ... .. .. .. ... . .. 110

Delia antiqua. .......... ... .. ... .. ...... 31-35

Delia platura........... ... .. ... ... ..... 19, 68

Delia radicum ....... ... ... ... ... ...... 67

Di abrotica |longicornis barberi.......... 30, 75-78

Di abrotica virgifera virgifera.......... 30, 75-78

Di anondback noth..................... ... 20-22, 27, 28, 29
Diplopoda sp........... ... 80

Dollar spot....... ... ... . .. . . . ... ... . ..., 155
Doryphore de la pomme de terre.......... 46- 53
Dysaphis plantaginea.................... 80

Early blight...... ... .. .. .. .. .. ... ...... 120- 129, 132
Enpoasca fabae....... ... .. ... ... ... ... 18, 58-62
Ent omosporium | eaf and berry spot....... 105

Ent omosporiumleaf spot................. 105

Ent omosporium macul atum .. ....... ... . ... 105

Ent omosporiummespili................... 105

Epitrix cucumeris....................... 55, 56, 57
Eri osoma americanum..............cou.... 14, 15, 16, 17
Erysi phe cichoracearum................. 114
Erysiphe graminis....................... 147,152, 153
Erysi phe graminis tritici............... 147,152, 153
Erysi phe graminis tritici, resistant....153

Eur opean corn borer....... ... ... ... ... 3,74
European red mte......... ... ... .. .. ..., 6,7,8,10, 12, 98
Fausse-arpenteuse du chou............... 22,27, 28
Fausse-teigne des cruciferes............ 22,27, 28
Flea beetles.......... .. . . . ... ... 29, 109
Foliar diseases............ ... 132, 150, 151
Fruit rot...... ... .. .. . . .. . . 101

Fungal diseases......................... 83, 84, 85, 86, 87
Fusarium ...... ... . ... . ... .. .. . 134
Fusariummnivale........... ... ... ........ 156
Fusariumrot........ ... ... .. ... ... ..., 129
Fusariumsp........ ... ... . . . . .. 134
Gonerella cingulata.................... 101

Gay nmold.......... ... . .. .. .. 106, 107, 128, 129, 130, 132
Gay snowmold. .......... ... ... .. ... 156

Green apple aphid........... ... ......... 9

Green peach aphid....................... 37, 66

Green pug moth. ... ... ... L 13

Gey snowmold........... ... ... ... .. ... 156
Gymosporangiumclavipes................ 99
Gymospor angi um j uni peri-virgini anae....99
Gymosporangiumnelsonii................ 105
Gymosporangi Um Sp. . . ..o i 99

| nported cabbageworm ................... 20- 24, 27, 28

Indian nmeal noth.......... ... ... ........ 79

15
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Laetisaria fuciforms................... 157

Lanzia SpP. ..o 155

Late blight...... ... .. ... ... .. .. .. ... ... 129, 131, 132, 133
Lepi dopterous pests.......... ... .. ...... 29

Lepti notarsa decemlineata............... 38-65, 72, 81
Lept osphaeria maculans.................. 108

Lettuce drop....... ... .. 113

Loose smut........... . .. 136- 140

Lygus lineolaris.......... ... ... ........ 10, 11

Macr osi phum euphorbiae.................. 57, 66

Mel oi dogyne hapla....................... 158

MIlipede. ... ... ... . . . . . . . .. 80

Moel l erodi SCUS SP. . ... i 155

Monilinia amelanchieris................. 105

Monilinia fructicola.................... 103

Moni | i nia vaccinii-corynmbosi............ 102
Monomorium pharaonis.................... 80

Mouche du chou....... ... .. ... ... ........ 67

Munmy berry. ... ... 102
Mycosphaerella pinodes.................. 118

Myzus persicae............. ..., 37, 66

Narceus Sp. ... ... 80

Nat ural |l y-occuring foliar diseases...... 150, 151
Natural ly-occuring fungi................ 149

Net blotch....... ... ... ... .. .. ... ... ... 141, 142, 143, 144, 146
Northern corn rootworm ................. 30, 75,76,77,78
Northern rootknot nematode.............. 158

Onion maggot . .. ... ... 31-35

Onion sSMut. ... .. 33,34

Onion thrips...... ... .. .. . . ... 36

Operophtera brumata. .................... 13

Cstrinia nubilalis...................... 3,74
Panonychus ulm ...... ... ... ... ... ....... 6,7,8,10, 12, 98
Paratylenchus sp.......... ... ... ........ 158

Pathogens. .. ... ... ... .. ... .. .. . . .. 83- 87
Penicilliumfruit rot................... 101
Penicilliumsp....... ... ... ... ... .. ..... 101

Pharaoh ant.......... ... ... .. ... ........ 80

Phoma lingam ........ ... .. ... ... ........ 109
Phyl | onorycter blancardella............. 10

Phyll otreta cruciferae.................. 25, 26, 109

Phyt opht hora infestans.................. 131, 132, 133
Pieride du chou............. ... ... .. ... 22,27, 28
Pieris rapae......... ... ... ... 20-22, 27, 28
Pin nematode. . ....... ... .. ... ... .. .. ..., 158

Pink snownold.......................... 156

Plodia interpunctella................... 79

Plutella xylostella..................... 20-22, 27, 28, 29

Podosphaera | eucotricha................. 100
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Potato aphid......... ... ... ... ... ... .. 57, 66

Potato flea beetle...................... 55, 56, 57

Potato leafhopper....... ... ... ... .. ..., 18, 58, 59, 60, 61, 62
Powdery mldew. ............. ... ... ...... 100, 104, 114, 147, 152, 153
Pseudal etia unipuncta................... 29

Puccinia helianthi...................... 119

Pyrenophora teres......... ... ... ... ..., 141, 142, 143, 144, 146
Pyrenophora tritici-repentis............ 149

Quince rust......... ... e 99

Red thread. ... ... ... ... .. ... ... .. ...... 157

Rhi zoctonia solani...................... 109, 110, 134
Rhynchosporiumsecalis.................. 142-146

Root rot...... .. .. ... . .. 110

Root - knot nematode. ..................... 158

Rosy apple aphid........................ 80

RUSE . .. 119

Rusty grain beetle...................... 79

Saskatoon juniper rust.................. 105

Scald...... ... ... 142- 146
Sclerotinia mnor....................... 113

Sclerotinia sclerotiorum............... 1,107,111, 112, 113
Sclerotinia sp......... ... .. 1,111, 112
Sclerotinia stemrot.................... 1,111

Sclerotinia white nold.................. 112
Sclerotiumcepivorum................... 117

Seed decay. ....... ... 110

Seedcorn maggot . . ... ... 19, 68

Septoria avenae............. .. .. ... ... .. 147, 152

Septoria blotch......................... 154

Septoria |eaf and glune blotch.......... 147, 152

Septoria leaf spot...................... 120-126

Septoria lycopersicCi.................... 120- 126

Septoria nodorum ....................... 147, 149, 152
Septoria Sp..... ... 120- 126, 147, 152, 154
Septoria triticCi......... .. ... ..... 149

SlUgS. . 69

Soil-borne diseases..................... 134

Speckl ed leaf blotch.................... 147, 152
Sphaer ot heca pannosa. . .................. 104

Sphaer ot heca pannosa-persicae........... 104

Spotted tentiformleafmner............. 10

Streptonmyces scabies.................... 129

Sugar beet root maggot................... 71

Tan spot. . ... . . e 149

Tarni shed plant bug..................... 10, 11

Tet anops nyopaeforms................... 71

Tetranychus urticae..................... 12,70, 82, 98
Thrips. ... 29

Thrips tabaci........... ... .. ... ........ 36

Trichoplusia ni......................... 20, 22, 27, 28, 29
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Twospotted spider mte.................. 12,70, 82, 98
Typhula sp. ... ... .. 156
Urocystis magica........................ 33, 34
Ustilago hordei........... ... ... ........ 135
Ustilago nuda. .......... ... ... . ........ 136- 140
Venturia inaequalis..................... 89-98
Verticilliumsp......... .. ... ... ........ 134
Verticilliumw lt....................... 134
Western corn rootworm .................. 30, 75-78
VWite mold........ ... ... 107
VWhite rot. . ... 117
VWhite rust. . ... 2

Wnter moth.......... ... . ... 13

Wolly elmaphid........................ 14- 17

18
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NON- TARGET LI ST / .
LI STE DES | NSECTES NON VI SES

Ambl yseius fallacis.....................
Anylase. . .. ...

Oxidation mcrobes............ ... ... .....

Respiration mcrobes....................

Soil mcrobes.. ... ... ... .. . L.
Soi |l phosphatase.............. ... .. ....

Typhlodronus pyri....... ... ... .........

Urease. . ... e

REPORT NUMBER /
NUMERO DE RAPPORT
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RESI DUES / RESI DUS REPORT NUMBER /
NUMERO DE RAPPORT

2,4-D. . 159
AMBUSH. . . . ... 160
BROMOXYNI L. . ... 159
CHLORPYRI FCS. . . ... e 162
CYGON. . . 165
CYPERMETHRIN. . .. ... . 160
DECIS. . .. 163
DELTAVETHRIN. . . ... ... 163
DIAZINON. . .. e 160
DI CLOFOP- METHYL. . .. .. 159
DI METHOATE. . . . ... e 165
DITHANE DG ... ... e 161
DITHANE M45. . ... 165
IMDACLOPRID. . ... . e 65
LORSBAN. . . . . 162
MALATHION. . . .. 165
MANCOZEB. . . . .. . 161, 165
MCPA. . . 159
PERVETHRIN. . ... ... 160
RIDOM L MZ. ... e e 164
RIPCORD. . . ... e 160

20
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Bl OLOG CAL CONTROL METHCDS / REPORT NUMBER /
METHODES DE LUTTE BI OLOG QUE NUMERO DE RAPPORT
Absidia spinosa.............. ... .. .. .... 1

Aspergillus ochraceus................... 1

Aspergillus rugulosum.................. 1

Aspergillus sp........ ... .. ... . .. .. 1

B. thuringiensis Berliner............... 128, 132, 133

B. thuringiensis kurstaki............... 13, 24, 79

B. thuringiensis san diego.............. 38,51, 52,53, 64
B. thuringiensis tenebrionis............ 39,51, 52,54, 64
Bacillus thuringiensis.................. 128, 132, 133
Barrier. ... ... ... 39

Crop residue managenent................. 74

Crop resistance............. ... ... ..... 15, 31

Cunni nghanel la echinulata............... 1

Di atonaceous earth...................... 79, 80

Dipel ... .. 13,24,79

Eur opean corn borer pheromone........... 3

I nsectagone. .. ... ... i 79

MTRAK. . . 38, 51, 52, 53, 64
Mucor nmucedo........ ... ... ... 1

Mul ching....... .. .. .. . . . . . . . .. 74

NOVOdOr . . .o 39,51, 52,54, 64
Penicilliumsp...... ... ... .. ... ... ..... 1

Pheronone. . ... ... ... ... . ... .. .. .. .. 3

Pseudononas cepacia..................... 2

Pseudononas cepacia RAL-3............... 2

Pseudononas fluorescens................. 2

Seaweed extract............. ... ... ..... 147

St ei nernema carpocapsae. ................ 41

Straw nmulch. ... ... . ... 41

Tanglefoot........ ... ... ... ... ... ... ... 82

Tangletrap. .......... .. i 82

Tillage. ... ... 74

Trichoderma harzianum.................. 1

Trichoderma sp.......... .. .. ... ... .. .... 1
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AUTHORS / AUTEURS

AL- MJUGHRABI K I ... ...

BURCHAT C S... ..
BURNETT P A ... .
BYERS J R ... .

REPORT NUMBER /
NUMERO DE RAPPORT

114

162

141

6, 7,89, 90, 106
42,43, 44, 45
91, 92, 99

82
160, 163, 165
121, 123, 125

46, 47, 48, 49, 50, 51, 52, 53
148, 149

31

93, 94, 95,100, 103, 104
32, 33, 34, 36, 160- 165
14, 15, 16, 17

35, 65
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KAM NSKI D A ...
KOVACHI K J. . .

46- 53

105
138, 139, 150, 151

10, 96, 97, 98
22,27, 28, 67
88, 135, 136, 137

143, 144
31, 34,112, 113, 115, 116, 117, 158
35, 65

1, 2,108, 110, 111
42,43, 44, 45
142, 145

138, 139, 150, 151

107
140, 146
38-41
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PATTERSON G. .. ... .. e 4,9, 13

PITBLADO R E.. ... ... . i 23, 24, 30, 58-63, 72, 120- 126
PLATT HW ... . 127-134

PRUSKI C. ... e 15

RASHID K Y. .. 118, 119

REDDIN R D. ... e 127-133

REDDY M S. ... 2

REED S. .. .. . . 149

REMEDI OS T. ... . e 117

REYNARD D A. .. ... e 14, 15, 16, 17
RIPLEY B D. ... . e 160- 165

RITCEY G ... e 32- 34, 36, 160- 165
RODVANG J. . . .. e e 159

ROURKE DR S...... ... . . i 109, 154
SCHAAFSVA A W . . ... 18, 19, 68, 69, 70, 73-79
SCHOOLEY J. ... e 29

SEARS M K. ... 64

SHOLBERG P L. .. ... ... . . 93, 94, 95,100, 103, 104
SIMS S M. ... 114

SMTHRF. ... 4,5,8,9, 11, 13

ST PIERRE R J. . ... ... . . i, 105

STEVENSON A B. ... ... . 37

STEWART J G . ... e 21, 41, 54, 55, 56, 57
SWEENEY M E. ... ... ... . . . 107

TH STLEWOOD H M A . ... 12

THOMSON G R ... 10, 96, 97, 98
TOLMAN J H ... 35, 65

TUC M. 83, 84, 85, 86, 87
VAN DAMVE S. . . ... e 138, 139, 150, 151
VAUGHN F C ... 6, 7,89, 90, 106
VERMA P R ... 1, 2,108, 110, 111
WALTERS T. ... . e 31

WARKENTIN T D. .. ..o 118

WARNER J. . ... 91, 92, 99

WSE | L....... . 25, 26

VWRIGHT K H ... 42,43, 44, 45
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ESTABLI SHVENTS / ETABLI SSEMENTS REPORT NUMBER / NUMERO DE
RAPPORT
AG QUEST INC M NTO MANI TOBA. . .. ... ... ..... 109, 154

AGRI CULTURAL PEST MONI TORI NG LTD
BOX 1086 WOLFVILLE NOVA SCOTIA. ............. 82

AGRI CULTURE CANADA P. F. R A. RESEARCH STATI ON
I NDI AN HEAD SASKATCHEWAN. . .. ................ 14, 15, 16, 17

AGRI CULTURE CANADA RESEARCH STATI ON
AGASSI Z BRITISH COLUMBIA. . .. ... ... . . ... 107

AGRI CULTURE CANADA RESEARCH STATI ON
BOUCTOUCHE NEW BRUNSWCK. . .. ................ 22,27, 28, 67

AGRI CULTURE CANADA RESEARCH STATI ON
CHARLOTTETOMWN PRI NCE EDWARD | SLAND. .. ....... 21,41, 54, 55, 56, 57, 127- 134,
141- 145, 147, 152

AGRI CULTURE CANADA RESEARCH STATI ON
FREDERI CTON NEW BRUNSW CK. . . ................ 38, 39, 40, 41, 66

AGRI CULTURE CANADA RESEARCH STATI ON
KENTVI LLE NOVA SCOTIA. . ... .. 4,5, 8,9, 11, 13, 20, 80, 82

AGRI CULTURE CANADA RESEARCH STATI ON
LACOMBE ALBERTA. . .. ... 140, 146

AGRI CULTURE CANADA RESEARCH STATI ON
LETHBRI DGE ALBERTA. .. ... .. e 3,159

AGRI CULTURE CANADA RESEARCH STATI ON
LONDON ONTARI O, . . .o o e e 35, 65, 81, 83, 84, 85, 86, 87

AGRI CULTURE CANADA RESEARCH STATI ON
MORDEN MANI TOBA. . . . .. e 118, 119

AGRI CULTURE CANADA RESEARCH STATI ON
SASKATOON SASKATCHEWAN. . . ....... ... .. ....... 1, 2,108, 110, 111, 148, 149

AGRI CULTURE CANADA RESEARCH STATI ON
SUMMERLAND BRI TI SH COLUMBIA. . ............... 93, 94, 95,100, 103, 104

AGRI CULTURE CANADA RESEARCH STATI ON
VI NELAND STATION ONTARIO. ... ... ... oot 12, 37, 158

AGRI CULTURE CANADA RESEARCH STATI ON
WNNIPEG MANIF TOBA. . . . .. e 25, 26

AGRI CULTURE CANADA
SM THFI ELD EXPERI MENTAL FARM TRENTON ONT. ... 91, 92, 99

ALBERTA AGRI CULTURE
FOOD & RURAL DEV. BROOKS ALBERTA............ 3
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ALBERTA SPECI AL CROPS & HORTI CULTURAL
RESEARCH CENTRE BROOKS ALBERTA. ............. 114

ALBERTA SUGAR COMPANY TABER ALBERTA......... 71

ALBERTA TREE NURSERY & HORTI CULTURE CENTRE
EDMONTON ALBERTA. . . . ... e 15

BRI TI SH COLUMBI A M N OF AGRI CULTURE
FISHERIES & FOOD SURREY B C................. 101, 102, 107

BRI TI SH COLUMBI A M N OF AGRI CULTURE
FI SHERI ES & FOOD ABBOTSFORD B C............. 107

Cl BA- GEI GY CANADA LTD
1200 FRANKLI N BLVD CAMBRI DGE ONTARIO. .. ... .. 42,43, 44, 45

FREEMAN AGRI RESEARCH SERVI CE AGASSI Z B. C... 101, 102
HORTI CULTURAL EXPERI MENT STATI ON

OVAF BLUELINE RD SI MCOE ONTARIO. ............ 29

| MPERI AL O L ESSO- AG BI OLOG CALS

SASKATOON SASKATCHEWAN. . ... ... ... .. ....... 2

M N DE L' AGRI CULTURE PECHERI ES &

ALI MENTATI ON DU QUEBEC STE-FOY.............. 46- 53

MUCK RESEARCH STATI ON OVAF

R R #1 KETTLEBY ONTARIO.................... 31, 34,112,113, 115- 117, 158
NABI SCO BRANDS LTD DRESDEN ONTARIO.......... 121, 123, 125

NEIL K A LTD BOX 410 CANNI NG NOVA SCOTI A. ... 80

NEW BRUNSW CK DEPARTMENT OF AGRI CULTURE
FREDERI CTON NEW BRUNSW CK. .. ................ 38

NOVA SCOTI A AGRI CULTURAL COLLEGE TRURO.. .. .. 153

NOVA SCOTI A DEPT. OF AGRI CULTURE & MARKETI NG
KENTVI LLE. . . ... 82

PESTI Cl DE AND TRACE CONTAM NANTS LABORATCRY
OVAF GUELPH ONTARIO. ... ... e 160- 165

RECHERCHE TRI FOLI UM | NC 367 DE LA MONTAGNE
ST PAUL D ABBOTSFORD QUEBEC. ................ 10, 96- 98

RI DGETOWN COLLEGE OF AGRI CULTURAL TECHNOLOGY
OVAF RIDGETOWN ONTARIO. .. ....... ... o 18, 19, 23, 24, 30, 58- 63, 68- 70,
72-79, 120- 126

SASKATCHEWAN AGRI CULTURE & FOCD
SUSTAI NABLE PRODUCTION REGI NA. .. ............ 14-17

SASKATCHEWAN AGRI CULTURE AND FOOD
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REG NA SASKATCHEWAN. . .. ...... ... ... . ... ...

UNI VERSI TY OF GUELPH
DEPARTMENT OF ENVI RONMENTAL BI OLOGY.........

UNI VERSI TY OF MONCTON NEW BRUNSW CK. ... ... ..

UNI VERSI TY OF SASKATCHEWAN
HORTI CULTURAL SCI ENCE SASKATOON. . ...........

VAUGHN AGRI CULTURAL RESEARCH SERVI CES
LTD R R 2 BRANCHTON ONTARIO. .. .............

ZENECA AGRO I NC
3-75 SCURFI ELD BLVD W NNI PEG MANI TOBA. . . . ...

ZENECA AGRO I NC
6-2135 32 AVE NE CALGARY ALBERTA............

32- 34, 36, 64, 155- 157, 160- 165
22,27, 28, 67

6, 7,89, 90, 106

138, 139, 150, 151

88, 135, 136, 137

27



