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PMR REPORT # 001 SECTI ON A: | NSECT PESTS OF FRU T
CROP: Appl e cv Red Delicious and Ml ntosh
PEST: European red nite (ERM, Panonychus ul nm ( KOCH)

NAME AND AGENCY:

APPLEBY, M

Ontario Mnistry of Agriculture, Food and Rural Affairs
R R #3, 95 Dundas Street, Brighton, Ontario KOK 1HO
Tel: (613) 475-1630 Fax: (613) 475-3835

TI TLE: COVPARI SON OF SMOTHER-O'L TO OM TE I N CONTROL OF M TES DURI NG THE
SUMMER

MATERI AL: Ormite 30W Propargite, Snother-O 1, petroleumoil 80%

METHODS: A randomi zed conpl ete bl ock design replicated four tinmes was
conducted on a 0.5 ha block of apple trees. Three tree plots were used. These
trees were planted in 1985 on M26 rootstock. Unsprayed guard trees were |eft
between the plots to reduce spray drift. Treatnents were applied to run-off
usi ng a hydraulic handgun on a Rittenhouse sprayer operating at 2700 kPa.
Snot her- GO | was sprayed on August 17 '95 at 2L product per 100 L water and
Omite 30W5.5 kg/ ha.

The bl ock was treated with a superior oil (60 L/ha) spray (green tip to
1/2 inch green) for control of overw ntering ERM eggs. Appropriate fungicides
and insecticides were applied as needed on an | PM program Plots were treated
with Onite and Smother-G | on August 17, 1995 after the number of active nites
exceeded 10 active mites per |eaf.

Prespray counts, taken on a weekly basis, were estimted by counting the
nunber of mites on 25 mid-shoot |eaves fromthroughout the experinental area.
On August 11 there was an average of 40.12 eggs, and 12.64 nynphs and adults



per | eaf on Red Delicious and an average of 6.88 eggs and 3.96 nynphs and
adults per leaf on Mclntosh. On August 17th, prior to treatnment, and on August
25th, 8 days post treatnents, 50 m d-shoot |eaves per three tree plot was

exam ned for mtes. Al |eaves were checked under a binocular mcroscope. The
pl ots were exam ned for phytotoxicity and one week and three weeks post

application. Fruit was harvested and assessed for phytotoxicity as well
RESULTS: The results are summarized in Table 1.

CONCLUSI ONS: The Snother-G | treatment on Red Delicious reduced the nunber of
nynphs and adults conpared to the unsprayed plots. The control was conparabl e
to Onite treated plots which al so reduced the nunber of nynphs and adults
conpared to the unsprayed check plots.Prespray counts on Ml ntosh were bel ow
threshold | evel s. Because it was the end of the season, MIlntosh plots were
treated with Onite and Smother-QG|. The Snmother-G | treatnment on Mlntosh did
not reduce the nynphs and adults at 5%l evel of significance. There was a
reduction of adults in Orite treated plots conpared with the unsprayed check
plots. No phytotoxicity was noticed on the |leaves or fruit of Red Delicious
and Mclntosh trees.

Table 1. Effect of Smpther Gl and Orite on mite nunbers.

Tr eat ment Eggs Nynphs Adul t s Total No
Red Del i ci ous
PRE- TREATMENT Check 22.2 a? 1.2 a 2.3 a 25.6 a
August 17, 1995 Onite 28.4 a 1.0 a 1.8 a 31.1 a

Smot her -G | 30.2 a 1.0 a 1.9 a 33.1 a
8 Days Check 15.8 a 2.4 a 2.5 a 20.7 a
POST TREATMENT Orite 6.7 a 0.5 b 0.3 b 7.4 a
August 25, 1995 Snot her-GOi | 7.4 a 0.5 b 0.4 b 8.2 a
Mel nt osh
PRE- TREATMENT Check 16.2 a 0.6 a 1.5 a 18.2 a
August 17, 1995 Onite 14.3 a 0.5 a 2.0 a 16.8 a

Smot her -G | 17.8 a 1.1 a 1.4 a 14.2 a
8 DAYS Check 14.6 a 0.9 a 2.8 a 18.3 a
POST TREATMENT Orite 9.7 a 0.3 a 0.2 a 10.2 a
August 25, 1995 Snot her-GOi | 7.8 a 0.3 a 1.1 ab 9.1 a

1 Means followed by the sane letter

di fferent

usi ng Duncan's nultiple

in each colum are not significantly
range test (P = 0.05)



RAPPCRT # 002 SECTION A I NSECTES DES FRUI TS
| RAC #: 93000234

CULTURE: Ponmi er
RAVAGEUR: Charancon de |la prune, Conotrachel us nenuphar Herbst.

NOM ET AGENCE

CHOUI NARD G et LAPLANTE G

Centre de recherche et d’ expérinmentation agricoles de Saint-Hyacinthe,

M nistére de |"agriculture, des pécheries et de |'alinentation du Québec, 3300
rue Sicotte, C P. 480, Saint-Hyaci nthe, Québec, J2S 7B8

Tél.: (514) 778-6522 Tél écopi eur: (514) 778-6539

e-mai | : CGeral d. Choui nard@gr . gouv. qc. ca

TI TRE: DEVELOPPEMENT D' UN OUTI L DE DEPI STAGE DU CHARANGCON DE LA PRUNE EN
VERGERS DE POWM ERS

PRODUI TS: pi ége de Tedder

METHODES: Trois vergers de ponmiers commerciaux de 1 a4 5 ha ont été

sél ectionnés pour |les essais qui se sont déroul és en 1995 et 1996. A
|"intérieur de chaque verger, cing secteurs ont été définis (nord, sud, est,
ouest, centre). Dans chaque secteur, une nethode de dépi stage des dégats sur
fruits a été conparée a deux nethodes de dépi stage des adultes afin de
vérifier leur performances respectives. La prem ére nethode consistait a

sél ectionner au hasard 10 arbres, a observer deux fois par senmine |la face
exposée de 20 fruits sur chacun d eux et a noter |e nonbre de dégats de
charancon observés. La deuxi éne nméthode consistait a sél ectionner au hasard 20
arbres, a effectuer deux fois par semmi ne un battage de 3 branches dans chacun
d’ eux, et a noter |le nonbre de charancons récoltés sur un carré de tissu de 1
X 1 mplacé en dessous. La troisiénme néthode consistait a installer 1 piége
dans chaque section a ca. 50-100 cmdu tronc d un arbre détern né au hasard,

et & effectuer le relevé des captures deux fois par semnine. Le dépistage a
été effectué pendant 4 senmi nes, débutant au stade bouton rose avancé du
pomm er (environ a la fin mi).

RESULTATS: Voir tabl eau ci-dessous.

CONCLUSI ONS: Dans | a plupart des cas, |es piéges ont représenté |a nméthode |la
pl us rapi de pour déceler les premers signes d activité du charancon de la
prune dans |es vergers. Les études se poursuivent cependant afin d améliorer
|"attractivité du piege et réduire ainsi |le nonbre de piéges pouvant étre
requi s pour une utilisation sécuritaire et éconon que de | a méthode.



Tabl e 1.

Année 1995 1996
Ver ger 1 2 3 1 2 3
Traitenents n J*  A* J*  A* J*  A* J*  A* J* A* J* A*

Observation de fruits 1000 153 106 149 1260 171 9 159 24 152 483 159 94
Bat t age de branches 500 157 6 146 133 164 2 172 3 152 6 165 2
Pi ege de Tedder 4 143 26 152 32 164 6 152 4 149 16 152 14
* J:jour julien d observation du prenmier signe d activité (adultes ou dégats)
A: occurences totales d activité (adultes ou dégats) notées pendant |a

sai son pour les 8 visites faites chaque année.

PMR REPORT # 003 SECTION A: INSECTS OF FRUT - Tree Fruit

STUDY DATA BASE: 306-1461-9007
CROP: Appl e, cv. MlIntosh PREDATOR: Typhl odrorus pyri (TP) Scheuten
PEST: Eur opean red nmite (ERM, Panonychus ulnm (Koch)

NAME AND AGENCY:

HARDMAN, J. M

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

Tel : (902) 679-5729 Fax: (902) 679-2311 Emmil: hardmanm@m agr.ca

TI TLE: EFFECTS OF MATADOR ON CONTROL OF EUROPEAN RED M TE BY A PYRETHRO D-
RESI STANT STRAIN OF THE PREDATOR M TE TYPHLODROWUS PYRI

MATERI ALS: MATADOR 50 EC (| anbda-cyhal othrin) 6.7 nmL product/ 100 L, MATADOR
120 CSO (| anbda-cyhalothrin in cotton seed oil) 2.8 nL product/ 100 L, RI PCORD
400 EC (cypernethrin) 4.17 nL product/100 L.

METHODS: All trees tested in this trial had been inocul ated the previous
sumrer (25 August 1994) with 50-120 notile stages of a pyrethroid-resistant
strain of T. pyri originally inported from New Zeal and. Transfer was achi eved
by pl acing single shoots fromT. pyri-occupied trees on the foliage of each
treated and guard tree in the orchard block. Single-tree plots of 9 yr-old
Sumrer |l and Mclntosh trees on MML11 rootstocks were sprayed to runoff using a
truck-nmounted | ance sprayer at 2800 kPa pressure and a volune of ca 18 L per
tree. Eight trees were treated with MATADOR 50 EC and ei ght with MATADOR 120
CSO when trees were at the pink bud stage (25 May 1995). Four trees were
treated with RIPCORD at cal yx (12 June 1995) and four other trees were
untreated controls. At least two guard trees within a row separated trees
having different treatnents. Pesticides were diluted to a rate conparable to
3000 litres/ha. A precount of ERM wi nter eggs was taken 11 May 1995 fromthe
16 trees that were |ater sprayed with the pyrethroids MATADOR 50 EC or MATADOR
120 CSO. Four 5.0 cm subtermnal twi gs were taken from each tree and exani ned
for eggs under a binocul ar m croscope. Sanples of 25 | eaves per tree were
taken on the dates shown bel ow and passed through a mte-brushing machi ne.
Counts of T. pyri were based on nunbers on half of the glass collecting plate
(i.e. equivalent to 12.5 leaves). Plate counts of T. pyri notile stages were
multiplied by a scaling factor of 2.58 because data indicate that plate counts
represent an average of 39% of the T. pyri actually found on | eaves. Counts
for P. ulm were from1l/16th of the plate.



RESULTS: Pretreatnent counts of P. ulm w nter eggs were high, averaging 184
eggs /20 cm of wood, indicating the potential for explosive growmh of P. ulm
unl ess they were suppressed by predators. There were sone significant

vari ations anong sumrer eggs of P. ulm in early sumer (Table 1). However,
treatnment means for notile P. ulm did not differ until md-July and treatnent
means for T. pyri did not differ until early August. Motile P. ulm reached
hi ghest counts in early August and then stabilized (MATADOR 120 CSO plots) or
declined by m d-August due to increasing predation by T. pyri. The 1st-15th
August decline of P. ulm was strongest in the RIPCORD plot. By m d-August,
popul ations of T. pyri in all plots were high enough to significantly affect
P. ulm counts despite previous applications of MATADOR or RI PCORD

CONCLUSI ONS: The pyrethroi ds MATADOR and RI PCORD were applied in early summer
1995 on trees heavily-infested with P. ulm and at a tine when T. pyri were
just starting to get established on the trees. (Extensive research in Nova
Scotia and el sewhere indicates T. pyri requires 1-2 years to get well enough
established on trees to give effective control of P. ulm). Nonethel ess, by
August 1995 predator popul ations were able to stabilize or reduce densities of
P. ulm . Thus the data suggests that RI PCORD and MATADOR are conpatible with
bi ol ogi cal control of P. ulm by pyrethroid-resistant T. pyri.

Table 1. Means for nunber of mites per |eaf on 4-8 MlIntosh apple trees per
treatment. Means in the same columm followed by the sane letter are not
different according to Tukey's Studentized range test after square root
transformati on of the data. Symbols: RME, RM sumrer eggs and notil e stages of
P. ulm; TP- notile stages of T. pyri.

19 June 26 June
Tr eat nent RVE RM TP RVE RM TP
Contr ol 10. 80a 0. 80b 0.00a 10.21ab 5.4la 0. 10a
MATADOR 120 CSO 2. 70b 0. 30bc 0.00a 2.63b 0.71a 0. 03a
MATADOR 50 EC 6.39ab 0. 10c 0. 08a 9.6l1lab 2.60a 0. 08a
Rl PCORD 15. 00a 2.60a 0.00a 20.80a 6. 40a 0. 00a
7 July 14 July
Tr eat nent RVE RM TP RVE RM TP
Contr ol 10. 21ab 5. 42a 0.10a 14.96ab 3.17b 0.11a

MATADOR 120 CSO 2. 23b 1. 33a 0. 05a 5.06bc 1.90b 0. 05a
MATADOR 50 EC  7.39ab 8.00a 0. 00a 2.90c 0. 70b 0. 03a

RI PCORD 20. 80a 6. 40a 0.00a 35.80a 13.00a 0. 00a
1 August 15 August

Tr eat ment RVE RM TP RVE RM TP

Cont r ol 65. 80a 24.80a 1.80a 36.35ab 15.95ab 2.46a

MATADOR 120 CSO42. 70ab 22. 10a 0.31b 45.31a 24.83ab 0.56b
MATADOR 50 EC 45.80ab 40. 40a 0.21b 62.90a 31.70a 0. 75b
Rl PCORD 24.80b 31.80a 0. 46ab 8. 00b 2.80b 0. 93ab

PMR REPORT # 004 SECTION A: INSECTS OF FRU T - Tree Fruit



STUDY DATA BASE: 306-1461-9007

CROP: Apple, cv. Mlntosh
PEST: Eur opean red mite (ERM, Panonychus ulm (Koch)

PREDATOR: Typhl odronus pyri (TP) Scheuten

NAME AND AGENCY:

HARDMAN, J M

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

Tel : (902) 679-5729 Fax: (902) 679-2311 Emmil: hardmanm@m agr.ca

TI TLE: ASSESSI NG EFFECTS OF PYRI DABEN ON EURCPEAN RED M TE AND THE PHYTOSEI | D
PREDATOR M TE TYPHLODROMUS PYR

MATERI ALS: SANM TE 75 WP (BASF 300 11 I, pyridaben) 9.6 g, 20.0 g, 96 g and
200 g product/100 L, SUPERIOR O L 70 (acaricidal petroleumoil) 2.17 L/100 L
OM TE 30 WP (propargite) 225 g/100 L

METHODS: Four single-tree plots of 9 yr-old Sunmerland Mclntosh trees on MML11
root stocks were sprayed to runoff using a truck-nounted | ance sprayer at 2800
kPa pressure and a volunme of ca 12.5 litres per tree. The 70 sec oil conponent
of the SUPERIOR O L + SANM TE treatnment was applied at the tight cluster stage
of tree devel opment (21 May 1995), whereas the SANMTE itself (9.6 g/100 L)
was applied 22 June at first cover. Other treatnents were applied on the dates
shown in Table 1. Pesticides were diluted to a rate conparable to 3000
litres/ha. A precount of ERM wi nter eggs was taken 11 May 1995. Four 5.0 cm
subterm nal twi gs were taken from each tree and exam ned for eggs under a

bi nocul ar mi croscope. Sanples of 25 | eaves per tree were taken on the dates
shown bel ow and passed through a mte-brushing nmachine. Counts of T. pyri were
based on nunbers on half of the glass collecting plate (i.e. equivalent to
12.5 leaves). Plate counts of T. pyri notile stages were nultiplied by a
scaling factors of 2.58 because data indicate that plate counts represent an
average of 39% of the T. pyri actually found on | eaves. Counts for P. ulm
were from 1/16th of the plate.

RESULTS: Pretreatnent counts of P. ulm w nter eggs varied fromO0.8 to 62 eggs
per 20 cm wood (Table 1). However, analysis of covariance indicated that
counts of winter eggs had no significant effect on P. ulm nite-days and
counts of P. ulm eggs and notile stages. Hence all anal yses reported here are
the sinple one way analysis of variance with treatment as the only factor
(Tables 1 and 2). Mte-days, the product of the nmean nunber of notile P. ulm
per | eaf (see counts in Table 2) and intervals between sanpling dates, give an
i ndi cation of seasonal nmite injury. Total nite-days were actually higher on
the trees treated 25 May with 96 g SANM TE and those treated 13 July with

OM TE than on the untreated control trees where T. pyri was the only curb on
P. ulm nunbers. Mte-days for T. pyri give an indication of seasona

abundance of this predator. Total T. pyri mte-days were highest on the
control trees followed by those trees which had received no acaricide until 13
July (see the last two neans in Table 1).

Up until md-July, trees that had not yet been treated with acaricide
(control, trees sprayed with SANM TE & OM TE 13 July) had as many or nore
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notile P. ulm and notile T. pyri than the trees that had al ready been treated
(Table 2). By August the highest counts of notile P. ulmi were in the trees
treated 25 May with 96 g SANM TE, whereas the lowest P. ulm counts were in
the trees treated 22 June with lower rates of SANMTE (9.6 g or 20 g).
Predat or nunbers in August were highest in the trees with nost P. ulm, even

i ncluding the trees that had been treated 25 May with a high concentration (96
g) of SANM TE. Conversely, T. pyri counts were zero the whol e season on the
trees treated 25 May with 200 g SANM TE. The second | owest counts of T. pyri
were on the trees treated 22 June with 20 g SANM TE.

CONCLUSIONS: T. pyri were able to keep notile P. ulni at relatively | ow
nunbers in all plots, except where SANM TE was applied at a high enough
concentration to strongly suppress the predator. The best conbination of very
| ow nunmbers of P. ulm coupled with noderate nunbers of T. pyri was achieved
with a lowrate (9.6 g) of SANM TE applied either alone or with SUPERIOR O L
70. These treatments woul d be useful where predator populations are too lowto
suppress P. ulnm.

Table 1. Initial count of P. ulm wnter eggs 11 May 1995 and seasonal (19
June- 15 August) accunul ations of mte-days per leaf for P. ulm and T. pyri.
Means in the sane colum followed by the same letter are not different
according to the Waller-Duncan k ratio t test after square root transfornmation
of the data.

Rat e Dat e W nt er Total mte-days per | eaf
Tr eat nent /100 L applied eggs P. ulm T. pyri
Cont r ol 1.8b 61. 4cd 70. 8a
SUPERI OR O L 2.17 L 21/5 13. 5ab 8.7d 9.1b
+ SANM TE 9.6 g 22/6
SANM TE 96.0 g 25/5 62. 3a 155. 6a 5.0b
SANM TE 200.0 g 25/5 25. 0ab 56. 3cd 0. 0b
SANM TE 9.6 g 22/6 1.0b 14. 3d 8. 1b
SANM TE 20.0 g 22/6 20. 0ab 10. 4d 2.6b
oM TE 225.0 g 13/7 7.8b 126. 7ab 15. 8b
SANM TE 9.6 g 13/7 0. 8b 88. 5bc 15.5b
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Tabl e 2. Means for nunmber of mites per |eaf on Mclntosh apple trees treated on
t he dates and concentrations shown in Table 1. Means in the same col um

foll owed by the sane letter are not different according to the Waller-Duncan k
ratiot test after square root transformation of the data. Synbols: RME, RM
eggs and notile stages of P. ulm; TP- nmotile stages of T. pyri. Treatnents
are SANM TE unl ess ot herwi se specified.

19 June 26 June
Tr eat ment RVE RM TP RVE RM TP
Cont r ol 0. 00c 0. 00a 0. 10a 0. 20b 0. 00b 0. 41a
G /SANM TE 0. 00c 0. 00a 0. 00a 0. 00b 0. 00b 0. 00b
96 g My 0. 20bc 0. 00a 0. 00a 0. 40b 0. 00b 0. 00b
200 g My 0. 00c 0. 00a 0. 00a 0. 20b 0. 00b 0. 00b
9.6 g June 1.20ab 0. 00a 0. 10a 2. 20ab 0. 00b 0. 10b
20 g June 1.80a 0. 40a 0. 10a 2. 00ab 0. 20ab 0. 00b
OMTE July 1.20ab 0. 20a 0. 05a 4.58a 0. 60a 0. 05b
9.6 g July 1.80a 0. 00a 0. 00a 1. 00b 0. 00b 0. 05b
4 July 14 July
Tr eat ment RVE RM TP RVE RM TP
Cont r ol 1. 00abc 0. 40a 0. 26a 2.62bc 1. 60a 1. 14a
G| /SANM TE 0.60abc 0. 20a 0. 10ab 0. 20d 0. 00a 0. 05bc
96 g My 0. 38bc 0. 20a 0. 00b 0. 80cd 0. 00a 0. 00c
200 g My 0. 00c 0. 00a 0. 00b 1. 20cd 0. 20a 0. 00c
9.6 g June 2.05ab 0. 20a 0. 00b 0. 20d 0. 00a 0. 26bc
20 g June 0.80abc 0.00a 0. 00b 0. 60cd 0. 20a 0. 00c
OMTE July 2.40a 0. 40a 0. 00b 7.09a 1. 22a 0. 21bc
9.6 g July 0.40bc 1.00a 0. 05b 4. 00ab 1. 60a 0. 36b
PMR REPORT # 005 SECTION A: INSECTS OF FRU T - Tree fruit
CROP: Appl e, cv. Red Delicious, Colden Delicious, Spartan, MIntosh

PESTS: Fruittree leafroller, Archips argyrospila (WKk.)
Eur opean | eafroller, Archips rosana (L.)

NAME & AGENCY

PH LI P, H G and LASHUK, L

B.C. Mnistry of Agriculture, Fisheries & Food

200- 1690 Powi ck Road, Kelowna, B.C. V1X 7G5

Tel : (604) 861-7211 Fax: (604)861-7490 Emai | : hphilip@al axy. gov. bc. ca

TI TLE: COVPARATI VE EFFI CACI ES OF DI PEL WP, DI PEL DF AND NOVO 48B FOR CONTROL
OF FRUI TTREE AND EUROPEAN LEAFROLLER LARVAE | N APPLE

MATERI ALS: Bacillus thuringiensis var. kurstaki (Btk) products D pel W
(16,000 International Units of Potency (1UP)/ng), Dipel DF (32,000 |IUP/ ng),
and Novo (formerly FORAY 48B) (10,600 1UP/mg); air-blast orchard sprayer.

METHODS: This field study was conducted near Kelowna, B.C. in three apple
orchards (A, B, C) with simlar sized trees (3- to 5-netre tall) and planting



densities (300-850 trees/ha). Each Btk product was applied in single plots
(0.2-1.2 ha) in each orchard using an air-blast orchard sprayer calibrated to
del i ver between 840 and 1235 L of spray mixture/ha. Application rates are
shown in Table 1. Application dates and weat her conditions on those dates were
as follows:

Orchard A - May 23, max. T 19 C, calm dry;

Orchard B - May 16, max. T 18 C, calm 0.4 mmrain;

Orchard C - May 21 (W & DF), nmax. T 19 C, calm 0.6 nmrain;

May 26 (NOVO), max. T 26 C, calm dry.

Orchard C received 15.4 mmof rain on May 22

Leafroll er egg hatch was conplete at the time of treatnment, corresponding to
full bloomof MlIntosh. 0, 7 and 11 trees were left as unsprayed checks in
orchards A, B, and C, respectively. Between 6 and 8 days after treatnent, al
unsprayed trees and 12 trees in each treatnent plot were exam ned for 5
mnutes (2.5 mnutes upper half, 2.5 mnutes |lower half) and the nunber of
live leafroller |arvae was recorded.

RESULTS: Table 1 shows the results of the treatnents on the nunber of |ive

| eafroller |arvae found after a 1 hour search in each plot 6-8 days post-
treatment. Also shown is the % change in the nunber of |arvae found per ninute
of search fromthat of the check trees. Grower cooperators found the DF
formul ation easier to handle than the WP, however the |iquid NOVO was
preferred over both dry formul ations for ease of handling. There was no
statistically significant difference between treatnents in the nunber of |ive
| arvae found during a 1 hour search 6-8 days post-treament. The treatnents
reduced the nunber of live |arvae found per mnute of search between 75.8 and
84. 7% fromthat of the check trees. An exam nation of 100 fruit (50:50
upper: | ower canopy) on 10 trees/plot just prior to hand-thinning reveal ed an
average of 1.1% 1.53% and 0.96% | eafroller feeding damage in the NOVO, DI PEL
WP and DI PEL DF plots, respectively. A similar exanmi nation of 11 check trees
in orchard C (check trees in orchard B had been sprayed with NOVO after |arva
density assessnent) reveal ed 4.18% of the apples were damaged by |l eafroller

| arvae.

CONCLUSI ONS: DI PEL DF provi ded sonmewhat better reduction of leafroller |arvae
and protection of fruit conpared to DI PEL WP and NOVO.

Tabl e 1. Mean nunber of live leafroller larvae found per treatnent (1 h
search) and % change in nunmber of live |arvae found per mnute search from
that found in check trees.

Tr eat ment Application Mean nunber of % change from
rate/ ha live | arvae (+SE) check trees

DI PEL WP 3.35 kg 8.67 (3.00) -75.8

NOVO 4.0 L 8.67 (3.00) -75.8

DI PEL DF 1.6 kg 5.33 (3.00) -84.7
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PMR REPORT # 006 SECTION A: INSECTS OF FRU T - Tree Fruit
STUDY DATA BASE: 353-1261-9007

CROP: Appl e, cv. Mlntosh

PEST: Codling nmot h, Cydia ponpnella (L)

NAME AND AGENCY:

SMTH R F, Righy S, and O Flaherty C

Agriculture and Agri-Food Canada, Atlantic Food & Horticulture Research Centre, 32 M
St., Kentville, Nova Scotia, B4N 1J5

Tel: (902) 679-5730 Fax: (902) 679-2311 Enmil: SmthR@m agr.ca

TI TLE: EFFI CACY OF RH 2485 80W AGAI NST CODLI NG MOTH I N NOVA SCOTI A ORCHARDS
MATERI ALS: RH- 2485 W unknown) | M DAN 50W ( phosnet, Latron B-1956 spreader/sticker

METHODS: The test site was a 2.0 ha bl ock of six year old apple, cv. Mlntosh at the
Atlantic Food & Horticulture Research Centre, Kentville, Nova Scotia.
Usi ng a sex pheronone baited trap, at 'biofix' of first noth capture, a heat unit
accunmul ation was initiated and on July 17th 250 Degree-day heat units had accunul at ed
i ndicating ca 3% codling nmoth egg hatch had occurred thus setting the timng of needed
control nmeasures. A Rittenhouse orchard m st sprayer delivering a 5x concentration of
pesticide at a tank pressure of 1380 kPa was used to treat bl ocks of ca. 1/4 ha each
with one rate of the follow ng pesticides: |MDAN 50 WP 1.0 kg product, RH 2485 240 ¢
ai/ha with 0.12% (v/v) LANTRON spreader sticker added. An additional 1/4 ha was |eft
unsprayed and served as a check plot.

On Septenber 15th fruit injury was assessed by randomy exam ning 100 fruit on
ten trees in each plot. Data was subjected to anal ysis of variance and separation of th
means by Least Significant Difference tests.

RESULTS: Codling noth damage | evels ranged froma low of 5.1%in the RH2485 plot to a
hi gh of 16.6% in the insecticide-free check plot.

CONCLUSI ONS: A single application of RH2485 W gave protection of the fruit from codling
nmot h attack, equilivant to the conventional pesticide |MDAN Both treatnments were
better than the unsprayed check

Tabl e 1. Conparison of injury |levels of apples protected for codling noth danage by one
application of RH2485Wor | M DAN

Tr eat ment Rat e Percent fruit damaged
ai per ha Mean (SEM *

Unsprayed Check - 18.6 (3.42)a

| M DAN 50WP 5009 8.1 (1.56)b

RH2485W + 240¢g

LANTRON B- 1956 360nmL (product) 5.1 (1.36)b

* Means within a colum sharing a common letter are not significantly different P=0.05
according to Least Significant Difference Tests (SAS 1995).
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PMR REPORT # 007 SECTION A: INSECTS OF FRU T - Tree Fruit
STUDY DATA BASE: 353-1261-9007

CROP: Appl e, cv. Mlntosh

PEST: Codling nmot h, Cydia ponpnella (L)

NAME AND AGENCY:

SMTH R F, RIGBY, S.and O FLAHERTY, C

Agriculture and Agri-Food Canada, Atlantic Food & Horticulture Research Centre, 32 Main
St., Kentville, Nova Scotia, B4N 1J5

Tel: (902) 679-5730 Fax: (902) 679-2311 Email: Sm thR@m agr.ca

TI TLE: COVPARATI VE EFFI CACY OF CONFI RM 240F ( TEBUFENOZI DE) W TH AND W THOUT
SPREADER/ STI CKERS AGAI NST CODLI NG MOTH I N NOVA SCOTI A ORCHARDS

MATERI ALS: CONFI RM 240F (tebufenozide), COVPANI ON spreader/sticker

METHODS: The test site was a 1.5 ha block of thirty-five year old apple, cv. MlIntosh a
the Kentville Research Centre, Kentville, Nova Scotia. Using a sex pheronone baited
trap, at 'biofix'" of first noth capture, a heat unit (base 10 C) accunul ati on was
initiated and on July 15th 250 Degree-day heat units had accunul ated indicating ca 3%
codling moth egg hatch had occurred thus setting the timng of needed control neasures.
A Rittenhouse orchard m st sprayer delivering a 5x concentration of pesticide at a tank
pressure of 1380 kPa was used to treat with either: CONFIRM 240F at 240 g ai/ha al one
ca 0.5ha while another 0.5 ha portion of the orchard received CONFI RM 240F with a 0.1%
(v/v) COVPANI ON spreader sticker. A additional 0.5 ha portion of adjacent orchard
recei ved no pesticide to control codling noth and served as a check plot.

On Septenber 1st fruit injury was assessed by randomy exam ning 100 fruit on
each of ten trees within each plot. Data was anal ysed by anal ysis of variance (ANOVA)
and separation of the neans by the Least Significant Different test.

RESULTS: Damage |evels ranged froma |low of 0.20%in the CONFIRM with spreader sticker
plot to a high of 3.5%in the untreated check plot.

CONCLUSI ONS: The addition of COVPANI ON spreader/sticker did not inprove the efficacy of
CONFI RM 240F. Both treatnents gave fully satisfactory fruit protection from codling not
with less than 1% crop | oss due to this pest.

Tabl e 1. Conparison of injury |levels of apples protected for codling noth damage by one
application of CONFIRM without a spreader/Sticker or CONFIRM in conbination with
COVPANI ON spreader/sticker.

Tr eat ment Rat e Percent fruit damaged
ai per ha Mean (SEM *

Unsprayed

check - 3.50 (0.5 a

CONFI RM 2409

Wi t hout spreader 0.90 (0.28)b

CONFI RM 240g

Wi th spreader 0. 20 (0.13)b

* ©Means within a colum sharing a common letter are not significantly different
P=0. 05, according to Tukey's pairw se conpari son.
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PMR REPORT # 008 SECTION A:  INSECTS OF FRU T - Tree Fruit
STUDY BASE #92007
CROP: Nect ari nes, cv. Harbl aze
PESTS: Western flower thrips, Frankliniella occidentalis (Pergrande); green peach

aphid, Myzus persicae (Sul zer)

NAME AND AGENCY:

HOGUE E J and SM RLE M J

Paci fic Agri-Food Research Centre, Agriculture & Agri-Food Canada,
Sumer | and, B.C. VOH 1Z0

Tel : (250) 494-7711 Fax: (250) 494-085B6nil: SM RLEM@&EM ACR. CA

TITLE: | M DACLOPRI D FOR CONTROL OF THRI PS AND APHI DS ON NECTARI NES
MATERI AL: | m dacloprid (ADM RE), 21.4% fl owabl e

METHODS: The trial was conducted in a 0.4 ha block of nectarines, cv. Harblaze, that wa
planted in 1991 and trained as open-centre trees. Treatnent was applied April 26, 1996,
two days after full bloom Trees had received a dormant oil treatnent on April 17.

| m dacl oprid was applied by hand-gun (sunset, tenp. 13 degrees C., wind 5-8 Kph) in
enough volunme to thoroughly wet the foliage, but not to run-off, approximately 1 litre
per tree.

For damage assessnent, six check trees and three treatnment trees were sel ected at
random fromthe interior of the block, and an additional three treatnent trees were
selected froma guard row. The guard row trees were adjacent to wild lands with many
early season flowering plants. At the time of full bloomin the nectarines, Bal sanorhiz
sagittata was in bloom and each fl ower contained many thrips. Examination of nectarine
bl ossons at tinme of treatnent showed that approximtely 50% contai ned thrips.

Danmage was assessed on June 17-18. Fruit fromregularly schedul ed commerci al
thi nning was col |l ected and graded into 3 categories. Cl ean: no bleni shes, scars, fruit
def ormation or bunps; slight damage: no scars or fruit deformation, but sone m nor
bl em shes and/or bunps (as fruit increases in size, nost of these will disappear or be
masked by col oration); severe damage: clearly non-marketabl e because of insect damage.

RESULTS: Results of the danage assessment are presented in Table 1. It is difficult to
assess what proportion of fruit damage was caused by thrips and what proportion by
aphids, but it appears that both contribute in varying degrees. Thrips damage was
heavier in trees close to the wild |Iands, whereas aphid popul ati ons were vari abl e
t hroughout the bl ock. No aphids were detected on any trees at treatnent tinme, but
exam nation of the trees one week after treatnment showed that sone control trees had a
few aphi ds. No aphicides or other insecticides were applied until after thinning, when
aphi d popul ati ons on sonme trees were very high

Time spent thinning damaged fruit in trees treated with i m dacloprid was nuch
| ess conpared with control trees. Treated trees were clearly |less affected by insects.
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Table 1. Thrips and aphid damage on inidacloprid-treated and untreated nectarines.

Tr eat ment Tree No. Damage assessnment
Cl ean Sl i ght Severe Total Fruit
Check 1 4 16 200 220
2 4 21 239 264
3 4 32 217 253
4 4 36 163 203
5 83 54 165 302
6 48 66 178 293
TOTAL 147 225 1162 1534
% of Tot al 9.6 14.7 75.7
ADM RE 1 105 39 11 155
2 183 64 6 253
3 309 61 10 380
4 108 39 7 154
5 268 29 6 303
6 181 46 7 234
TOTAL 1154 278 47 1479
% of Tot al 78.0 18.8 3.2
PMR REPORT # 009 SECTI ON A: | NSECTS OF FRUI TS

STUDY DATA BASE: 9207

CROP: Pears cv. Bartlett/ Anjou m x
PEST: Tentiform | eafm ner Phyllonorycter nespilella

NAME AND AGENCY:

COSSENTINE J E?, JENSEN L B? and PHILIP H @

aAgricul ture and Agri-food Canada, Pacific Agri-Food Research Centre,
Sunmer |l and, B.C. VOH 120 Tel : (250) 494-7711 Fax: (250) 494-0755
Emai | : COSSENTI NE@BCRSSU. AGR. CA, JENSENLB@BCRSSU. AGR. CA

bBriti sh Colunmbia Mnistry of Agriculture Fisheries and Food, Kelowna, B.C
Tel : (250) 861-7211 Fax: (250) 861-7490

Emai | : HPHI LI P@ALAXY. GOV. BC. CA

TI TLE: EFFECT OF SPI NOSAD ON TENTI FORM LEAFM NER ( PHYLLONORYCTER MESPI LELLA)
MORTALI TY AND PARASI Tl SM

MATERI ALS: Spi nosad (NAF85) (DowEl anco, Canada)

METHODS: Spi nosad, a preparation of |actones fromthe bacterium
Sacchar opol yspora spi nosa, was applied at concentrations of 50 and 100 ppm
using an air-blast sprayer to bl ocks of 10 pear trees. An additional 10
untreated trees were used as controls. The trial was replicated twice over the
orchard area with buffer rows between treatnents. Treatnents were nmade August
1, 1996 when 35.7 to 47.4% of the leafmners were found to be in the

ti ssuef eeder stage of their second generation. Fourteen and 28 days
posttreatnent, 200 | eaves were sanpled at randomthrough all trees in each
treatment. Total l|eafmner counts, nortality, stage and presence of an
ectoparasitoid (Pnigalio flavipes and/or Synpiesis maryl andensis) were
assessed.
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RESULTS: The cause of P. nmespilella nortality is difficult to deternine as two
i ndi genous ectoparasitoids host feed, often killing w thout |eaving a feeding
scar (ie. prespray sap- and tissuefeeder nortality of 8.1 to 49.8% Table 1).
Therefore, the influence of spinosad should be judged in relation to contro
nortality at each stage.

By day 14, spinosad treatnments of both 50 and 100 ppm had caused
significantly (P<0.05) higher nortality of both sapfeeders and tissuefeeders,
and the 100 ppm signficantly (P<0.05) higher pupal nortality, than was
assessed in control blocks. Consequently, significantly (P<0.05) | ower
per cent ages of sapfeeders and tissuefeeders were found alive in the two
treatment bl ocks versus the control. By day 28, the spinosad treatnents were
not showi ng a significant effect on nortality in any stage, however nortality
was very high (ie. 75.9 - 98.1% even in the control bl ocks (perhaps highly
i nfluenced by parasitisn).

Spi nosad did have a significant (P<0.05) negative effect on
parasitismat both the sap and tissuefeedi ng stages 14 days posttreat nent
(Table 1). Parasitismat the pupal stage was significantly (P<0.05) higher in
the two treatnment blocks at day 14. By day 28, this positive influence on
parasitismin the pupal stage was reversed.

CONCLUSI ON:  Spi nosad caused signficant nortality of both sap- and
ti ssuefeeding stages of P. nespilella devel opnent. The treatnents decreased,
however did not elininate, parasitism

Table 1. Mean %tentiformleafm ners alive, dead or parasitized within the
sap-, tissuefeeder or pupal stages on pear, after treatnment with 0, 50 or 100
ppm spi nosad. Assessnents made one day pretreatnment and 14 and 28 days
posttreat ment.

Pretrt 14 d posttrt 28 d posttrt

0 50ppm 100ppm 0 50ppm 100ppm 0 50ppm 100ppm
Sapf eeders
% alive 54.7a* 54.0a 47.1a 9.9a 0.0b 0. 0b 1.9a 0. Oa 0. Oa
% dead 40. 7a 42.1a 49.8a 80. 2a 100.0b 100.0b 98.1a 100.0a 100.0a
% par’' d 4. 6a 3.9a 3.0a 9.9a 0.0b 0. 0b 0. 0a 0. 0a 0. 0a
Ti ssuef eeder s
% alive 57.6a 40.1a 54.7a 30.2a 10.6b 0. Oc 0. Oa 0. Oa 0. Oa
% dead 15. 2a 30.3a 8.1a 17.8a 78.9b 100. Oc 75.9a 90. 2a 97.7a
% par’'d 27.3a 29.6a 37.3a 52.0a 10.6b 0. Oc 24. la 9. 8a 2. 2a
Pupae
% alive 100.0a 100.0a 100.0a 93.1a 76.3a 71.8a 49.0a 93.8b 84.7a
% dead 0. Oa 0.0a 0.0a 0.0a 0.0a 5.9b 4. 2a 0. Oa 9.7a
% par’' d 0. 0a 0.0a 0.0a 6.9a 23.6b 22.3b 46. 9a 6. 3b 5. 6b

* means within survey date, |eafnm ner stage and state (alive, dead or
parasitized) followed by the same letter are not significantly (p>0.05)
different as determ ned by Student’'s t-test.
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REPORT # 010 SECTION A: | NSECTS OF FRU T - BERRY CROPS
STUDY DATABASE: 87000180

CROP: Saskat oon, Anel anchier alnifolia cv. Thiessen, Snoky
PEST: Wool |y el m aphid, Eriosonma anericanum (Ri | ey)

NAME AND AGENCY:

NEI LL G B, REYNARD D A and CARPENTER L

Agriculture Canada, P.F.R A, Shelterbelt Centre, Indian Head, Saskatchewan
SO0G 2KO Tel: (306) 695-2284 Fax: (306) 695-2568 E-nmil: pf21801@m agr.ca
HARRIS J L

Saskat chewan Agriculture and Food, Sustai nable Production Branch, Regina,
Saskat chewan S4S 0B1 Tel: (306) 787-4669 Fax: (306) 787-0428

TI TLE: EVALUATI ON OF DATES OF APPLI CATI ON OF ADM RE AND ORTHENE FOR CONTROL
OF WOOLLY ELM APHI D ON ROOTS OF SASKATOON BERRY SEEDLI NGS USI NG TWO
APPL| CATI ON METHODS AT TWO SI TES | N SASKATCHEWAN

MATERI ALS: ADM RE 24FL (i m dacl oprid), ORTHENE 75WP (acephate)

METHODS: The woolly el maphid (WEA) is a serious pest of roots of saskatoon
pl ants. ADM RE and ORTHENE were applied by soil probe injection or drip
irrigation to the roots of saskatoon seedlings at Lunsden (Site 1) and
Sintaluta (Site 2), Saskatchewan on one of three dates fromearly to late
July, 1996. ADM RE was applied at a rate of 0.125 nlL product/plant and ORTHENE
at 0.65 g product/plant. WATER CHECKS were applied for each nethod of
application on each date. Each site was a U-Pick orchard with rows spaced 3 m
apart and an in-row spacing of 1 m At Site 1, 10 reps were 2-year old
'"Thiessen'. At Site 2, 6 reps were 2-year old 'Snoky' and 4 reps were 2-year
old 'Thiessen'. The soil at Site 1 was a heavy clay and at Site 2 was a clay

| oam Eighteen treatnents were tested at each site in a random zed conplete

bl ock design with single plant plots and 10 replications per site. Treatnent
dates were July 3, 16 and 30 at Site 1 and July 2, 15 and 29 at Site 2.
Treatment dates will be referred to as Early, Md and Late. Cunulative trap
counts of 25% 50% 75% and 100% for alate WEA at |ndian Head in 1996 occurred
on June 28, June 28, July 1 and July 14, respectively. The Early treatnent was
therefore after about 75% of the WEA had migrated fromelmto saskatoon
whereas the Md and Late treatnents were applied after all WEA should have
conpleted mgration to saskat oons.

Soi | probe injection was acconplished by using a CO2 pressuri zed
backpack sprayer (R&D Sprayer Inc., Mdel D 201S) equi pped with a nmodified
handgun that had a shop built soil probe instead of a spray nozzle. The probe
was constructed of a 10 mm di aneter holl ow netal pipe with a pointed end and a
slit cut along one side of the pipe about 2 cmfromthe tip. At 250 kPa, about
2 L/min of fluid flowed through the slit in a 90 degree fan pattern. The probe
was pushed into the soil to a depth of about 12 cm with 3 to 5 probes nade
around each seedling at a distance of about 15 cmfromthe main stem Two
litres of solution was delivered to each seedling using the soil probe
i njector.

Drip treatnments were applied using an apparatus that sinulated a drip
irrigation system The apparatus consisted of a 20 L pail placed on a 33 cm x
33 cmx 28 cmframe. An emitter in the bottomof the pail allowed the solution
to flow at a rate of 5 L/hour through a spaghetti line to the base of a single
plant. Ten litres of solution was applied to each plant. Di kes of soil were
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formed around each seedling to allow for soil saturation.

A visual estimate of phytotoxicity was nmade by exam ning each plant and
estimating the percentage of |eaves that exhibited yellowi ng or browning.
Phytotoxicity ratings and root infestation nmeasurenments were taken on August
23 and 30 at Site 1 and 2, respectively. Root infestation nmeasurenments were
taken by exam ning half the roots of each plant. A 15 cm deep trench was dug
in a semcircle approximately 30 cm away from each plant. The soil around the
roots was carefully renmoved to expose aphid colonies. Only roots within a 20
cmradius of the main shoots were assessed. The length of infested root was
measured and | ater converted to an infestation class (0-4) as shown in table
1. Factorial analysis was conducted for two sites, with two i nsecticides, two
nmet hods of application on three dates. A square root (x + 0.5) transformation
was conducted on root infestation ratings prior to analysis of variance with
nmeans separated by the Student-Newran-Keul test.

RESULTS: No phytotoxic damge was noted for saskatoon seedlings treated with
ADM RE or ORTHENE at either site.

WEA i nfested 33.3% and 63. 3% of the CHECK plants at Sites 1 and 2,
respectively for an overall nmean of 48.3% (table 2). Infestation ratings were
0.93 and 2.10 for the CHECK plants at Sites 1 and 2, respectively for an
overall nmean of 1.52 (table 3). The infestation rating for water injected
CHECK plants was 1.15 which was significantly |l ess than the rating of 1.88 for
the water drip CHECK plants (table 3). It is assuned that the physical action
of injecting water near the roots nay have caused sonme WEA nortality.

WEA infested 8.3% of the ADMRE treated plants for a nean infestation
rating of 0.24 (tables 2 and 3). The rating was significantly |less than the
CHECK. When ADM RE was applied with the injection or drip nmethods, 6.7% and
10. 0% of the plants were infested with WEA respectively (table 4) for a
rating of 0.20 and 0.28, respectively (table 5).

WEA infested 8.3% of the ORTHENE treated plants for a nean infestation
rating of 0.13 (tables 2 and 3). The rating was significantly |less than the
CHECK but not different from ADM RE. When ORTHENE was applied with the
injection or drip nmethods, 5.0% and 11.7% of the plants were infested with
WEA, respectively (table 4) for a rating of 0.08 and 0.18, respectively (table
5).

The date of application had a significant affect on infestation ratings
when data from ADM RE and ORTHENE were combi ned (table 5). The rating for
Early, Md and Late application was 0.06, 0.14 and 0.36, respectively. The
Early and Md application dates had a significantly |ower infestation rate
than the Late application date. The nmethod of insecticide application did not
have a significant affect on infestation ratings, but there was a significant
i nteracti on between date of application and nethod of application. The
performance of the insecticides when injected was not affected by date of
application, but when applied by drip, the performance was very good for
early and m d application dates, but poor for the late application date. The
WEA were small and just establishing on the roots at the tine the Early and
M d applications were done. It appears that the WEA was nore easily controlled
during this Early and Md period. The poorer performance of the drip
application nmethod during the Late treatnment period nmay be because the
established WEA were | ess affected by the drip solution which was much | ess
concentrated than the injection solution with no direct placenent of the
sol ution near the roots.

CONCLUSI ONS: No phytotoxi c danage was noted for saskatoon seedlings treated
with ADM RE or ORTHENE. ADM RE at 0.125 niL product per plant and ORTHENE at
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0.65 g product per plant applied by soil probe injection or drip application
were effective in reducing infestations by WEA on non-fruit bearing saskat oon
seedlings. Treatnent in early and md July was nmore effective than late July
when ADM RE or ORTHENE were applied by drip irrigation

Table 1. Wholly el maphid infestation ratings used for
eval uati on of products on saskatoon plants in 1996.

I nfestation cm of aphid
rating i nfested roots
0 0
1 1-3
2 4-7
3 8- 14
4 15+

Tabl e 2. Percentage of saskatoon plants infested with woolly el maphid
foll owi ng ADM RE, ORTHENE or WATER application on one of three dates and two
application methods at two |locations in Saskatchewan in 1996.

Percent infested with WEA *
Rat e Appl i - Site 1 Site 2 Mean
(product cation ----------  ---------- oo-o------
Treatment /plant) dat e** I nj Drip I nj Drip I nj Drip Mean

ADM RE 0.125 nL Early 0 0 10 0 5.0 0.0 2.5
ADM RE 0.125 nL Md 10 0 10 0 10.0 0.0 5.0
ADM RE 0.125 nL Late 0 30 10 30 5.0 30.0 17.5
Mean 3.3 10.0 10.0 10.0 6.7 10.0 8.3
ORTHENE 0.65 g Early 0 0 10 0 5.0 0.0 2.5
ORTHENE 0.65 g Md 10 10 0 10 5.0 10.0 7.5
ORTHENE 0.65 g Late 0 10 10 40 5.0 25.0 15.0
Mean 3.3 6.7 6.7 16.7 5.0 11.7 8.3
WATER CHECK - Early 20 40 60 70 40.0 55.0 47.5
WATER CHECK - Md 30 50 30 90 30.0 70.0 50.0
WATER CHECK - Late 30 30 60 70 45.0 50.0 47.5
Mean 26.7 40.0 50.0 76.7 38.3 58.3 48. 3
Site nean (CHECK) 33.3 63. 3

Mean 11.1 18.9 22.2 34.5 16.7 26.7 21.6

* Inj = Soil injection with 2 L of solution; Drip = Drip application with 10
L of sol ution.
** Early = July 2,3; Md = July 15,16; Late = July 29, 30.
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Table 3. Infestation ratings for woolly el maphid on saskatoon seedlings
treated with ADM RE, ORTHENE or WATER applied on one of three dates and two
application methods at two |locations in Saskatchewan in 1996.

Rat e Appl i - Site 1 Site 2 Mean
(product cation ----------  ---------- oo-o------
Treatment /plant) date**** |nj Drip I nj Drip I nj Drip Mean

ADM RE 0.125 nL Md 0.30 0.00 0.20 0.00 0.25 0.00 0.13
ADM RE 0.125 nL Late 0.00 0.70 0.40 1.00 0.20 0.85 0. 53
Mean 0.10 0.23 0.30 0.33 0.20 0.28 0.24 B
ORTHENE 0.65 g Early 0.00 0.00 0.20 0.00 0.10 0.00 0. 05
ORTHENE 0.65 g Md 0.20 0.20 0.00 0.20 0.10 0.20 0.15
ORTHENE 0.65 g Late 0.00 0.10 0.10 0.60 0.05 0.35 0.20
Mean 0.07 0.10 0.10 0.27 0.08 0.18 0.13 B
WATER CHECK - Early 0.70 1.20 2.00 2.60 1.35 1.90 1.63
WATER CHECK - Md 0.90 1.30 0.90 2.90 0.90 2.10 1.50
WATER CHECK - Late 0.60 0.90 1.80 2.40 1.20 1.65 1.43
Mean 0.73 1.13 1.57 2.63 1.15b 1.88a 1.52 A
Site nean (CHECK) 0.93 b 2.10 a

Mean 0.30 0.49 0.66 1.08 0.48b 0.78a 0.63

* See Table 1 for explanation of rating.

** |nj = Soil injection with 2 L of solution; Drip
L of sol ution.

***  Means in the sane colum or row followed by the same letter are not
significantly different at the 5%l evel according to the Student-Newran- Keu
test.

****  Early = July 2,3; Md = July 15,16; Late = July 29, 30.

Drip application with 10
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Tabl e 4. Percentage of saskatoon plants infested with woolly el maphid
foll owi ng ADM RE or ORTHENE application on one of three dates with two nethods
of application for two |locations in Saskatchewan in 1996.

Percent infested with WEA *

ADM RE ORTHENE Mean
Application ------------ ------------ oo
dat e** Inject Drip Inject Drip Inject Drip Mean
Early 5.0 0.0 5.0 0.0 5.0 0.0 2.5
Md 10.0 0.0 5.0 10.0 7.5 5.0 6.3
Late 5.0 30.0 5.0 25.0 5.0 27.5 16.3
Mean 6.7 10.0 5.0 11.7 5.8 10.8 8.3
* Inject = Soil injection with 2 L of solution; Drip = Drip application with
10 L of solution.
** Early = July 2,3; Md = July 15,16; Late = July 29, 30.
Table 5. Infestation ratings for woolly el maphid on saskatoon seedlings

treated with ADM RE or ORTHENE applied on one of three dates and two
application nmethods conbining data fromtwo | ocations in Saskatchewan in 1996.

ADM RE ORTHENE Mean
Application  ----------mo oaiaiaaaaan e
dat e**** Inject Drip Inject Drip Inject Drip Mean
Early 0.15 0. 00 0.10 0. 00 0.13 0. 00 0.06 B
Md 0.25 0. 00 0.10 0.20 0.18 0.10 0.14 B
Late 0.20 0. 85 0. 05 0.35 0.13 0. 60 0.36 A
Mean 0.20 0. 28 0. 08 0.18 0.14a 0.23a 0.19

* See Table 1 for explanation of rating.
** |nject = Soil injection with 2 L of solution; Drip = Drip application with
10 L of solution.
***  Means in the same colum or row followed by the sane letter are not
significantly different at the 5% evel according to the Student-Newran-
Keul test.
**** EFarly = July 2,3; Md = July 15,16; Late = July 29, 30.
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REPORT # 011 SECTION A: |INSECTS OF FRU T - Berry crops
STUDY DATABASE: 87000180

CROP: Saskat oon, Anel anchier alnifolia cv. Martin, Snoky, Thiessen

PEST: Wool |y el m aphid, Eriosonma anericanum (Ri | ey)

NAME AND AGENCY:

NEI LL G B, REYNARD D A and CARPENTER L

Agriculture Canada, P.F.R A, Shelterbelt Centre, Indian Head, Saskatchewan
SO0G 2KO Tel: (306) 695-2284 Fax: (306) 695-2568 E-nmil: pf21801@m agr.ca
HARRIS J L

Saskat chewan Agriculture and Food, Sustai nable Production Branch, Regina,
Saskat chewan S4S 0Bl Tel: (306) 787-4669 Fax: (306) 787-0428

TI TLE: EVALUATI ON OF VARI QUS RATES OF ADM RE AND ORTHENE FOR CONTROL OF
WOCLLY ELM APHI D ON ROOTS OF SASKATOON BERRY SEEDLI NGS USI NG FOUR
APPLI CATI ON METHODS AT THREE SI TES | N SASKATCHEWAN

MATERI ALS: ADM RE 24FL (i m dacl oprid), ORTHENE 75WP (acephate).

METHODS: The woolly el maphid (WEA) is a serious pest of roots of saskatoon
plants. Two insecticides were evaluated at three sites in 1996 (Site 1 =
Marquis, SK; Site 2 = Grandora, SK; Site 3 = Grand Coul ee, SK). Twenty three
treatments were tested at each site in a random zed conpl ete bl ock design with
single plant plots and 10 replications per site. ADMRE was tested at two
rates (0.063 or 0.125 nL product/plant) and ORTHENE was tested at 3 rates
(0.65, 1.10 or 1.70 g product/plant). Four nethods of application were tested
for each rate of insecticide. The nethods were: injection of 1 L of solution
with a soil probe, injection of 2 L of solution with a soil probe, soil drench
of 2 L of solution using a netal can, or application of 10 L of solution using
a drip applicator. WATER CHECKS were included for three nmethods of application
(2 L soil injection, 2 L soil drench, 10 L drip application).

Soi |l injection was acconplished by using a CO2 pressurized backpack
sprayer (R&D Sprayer Inc., Mdel D 201S) equi pped with a nodified handgun that
had a shop built soil probe instead of a spray nozzle. The probe was
constructed of a 10 nm dianeter hollow netal pipe with a pointed end and a
slit cut along one side of the pipe about 2 cmfromthe tip. At 250 kPa, about
2 L/min of fluid flowed through the slit in a 90 degree fan pattern. The probe
was pushed into the soil to a depth of about 12 cm with 3 to 5 probes nade
around each seedling at a distance of about 15 cmfromthe main stem Either
one or two litres of solution was delivered to each seedling using the soi
i njector.

Soi |l drench treatments were applied using a open ended 3.2 L can
(15.2 cmdianmeter x 17.5 cm high). The can was pl aced over the seedling and
soil was packed around the outside of the can to hold the solution. Two litres
of solution was applied to each seedling.

Drip treatnments were applied using an apparatus that sinulated a drip
irrigation system The apparatus consisted of a 20 L pail placed on a 33 cm x
33 cmx 28 cmframe. An emitter in the bottomof the pail allowed the solution
to flow at a rate of 5 L/hour through a spaghetti line to the base of a single
plant. Ten litres of solution was applied to each plant. Di kes of soil were
formed around each seedling to hold the solution and all ow for soi
saturation.

Each site was a U-Pick orchard with rows spaced 3 mapart and had an
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in-row spacing of 1 m Saskatoon plants at all locations were 2 years old. At
Site 1 (Marquis), all 10 reps were the variety '"Martin'. At Site 2 (G andora),
all 10 reps were 'Thiessen'. At Site 3 (Grand Coul ee), 6 reps were 'Thi essen'
and 4 reps were 'Snoky'. Sites 1 and 3 were clay loamsoils while Site 2 was a
sandy | oam Treatnments were applied to non-fruit bearing plants after aphid
mgration fromelmto saskatoon was conpleted and after general berry harvest.
Treatment dates for Sites 1 to 3 were July 31, 26 and 24, respectively.

A visual estimate of phytotoxicity was nmade by exam ning each pl ant
and estimating the percentage of |eaves that exhibited yellowi ng or browning.
Phytotoxicity ratings and root infestation nmeasurenments were taken on August
22, 27 and 21 for Sites 1 to 3, respectively. Root infestation neasurenents
were taken by exam ning half the roots of each plant. A 15 cm deep trench was
dug in a senmicircle approximtely 30 cm away from each plant. The soil around
the roots was carefully renmoved to expose aphid colonies. Only roots within a
20 cmradius of the main shoots were assessed.

The |l ength of infested root was neasured and | ater converted to an
i nfestation class (0-4) as shown in Table 1. Factorial analysis was conducted
for each insecticide with site, rate and nethod of application being factors.
A square root (x + 0.5) transformation was conducted on root infestation
ratings prior to analysis of variance with nmeans separated by the Student-
Newman- Keul test.

RESULTS: No phytotoxic damge was noted for saskatoons treated with ORTHENE
or ADM RE. Leaf curl synptons were noted at Site 1 and 3 on nobst plants (check
and treated). Herbicide drift or mtes were probably the cause of these

synpt ons.

WEA i nfested 54.3% of the check plants for a nean infestation rating
of 1.67 (Table 2 and 3). Site 3 had a significantly higher nean infestation
rate than Sites 1 and 2. The nmethod of water application on the check plants
had no significant affect on WEA infestation rates.

WEA infested 10.0% of the ORTHENE treated plants for a nean
infestation rate of 0.17 (tables 4, 5, 6 and 7). The infestation rate for al
plants treated with the | ow, nedium and high rate of ORTHENE was 0.27, 0.15
and 0.09, respectively (table 6). The high rate of ORTHENE significantly
reduced the infestation rating conmpared to the md and | ow rates of ORTHENE
The nmean infestation rating for all ORTHENE treated plants with the 1 L
injection, 2 L injection, 2 L drench and 10 L drip was 0.09, 0.34, 0.10 and
0.15, respectively (table 7). For ORTHENE treatnents, the 2 L injection nethod
was not as effective as the other nmethods of application. There was a
significant interaction between site and nethod of application. The 2 L
ORTHENE i njection worked better at Site 2 than at Sites 1 or 3. Site 2 had a
sandy | oam soil whereas Sites 1 and 3 had a clay loam It my be that for
ORTHENE application, the injector worked better in light soils.

WEA infested 21.3% of the ADM RE treated plants for a nean
infestation rate of 0.44 (tables 8, 9, 10 and 11). The infestation rate for
all plants treated with the |ow and high rate of ADM RE was 0.44 and 0. 43
respectively (table 10). The nmean infestation rate for all ADM RE treated
plants with the 1 L injection, 2 L injection, 2 L drench and 10 L drip was
0.82, 0.20, 0.35 and 0.38, respectively (table 11). ADMRE applied by 1 L
i njection was not as effective as the other nethods of application. There was
a significant interaction between site and nethod of application. The 2 L
drench and the 10 L drip ADMRE treatnments did not work as well at Site 1 as
at Site 2 and 3. The soil at Site 1 was nore conpacted. It may be that in
conpacted soils, ADMRE will not nove as well to the root zone with the drench
and drip treatnents as conpared to soil injection.
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CONCLUSI ONS:  ORTHENE and ADM RE di d not cause phytotoxic damage to saskatoon
seedl i ngs when applied to the roots. ORTHENE and ADM RE were both effective in
reduci ng the incidence and infestation ratings of woolly el maphid on non-
fruit bearing saskatoon seedlings. ORTHENE at rates between 0.65 and 1.70 g
product per plant was nore effective than ADM RE at rates between 0.063 and
0.125 L per plant. For the rates tested, ORTHENE showed a rate response
whereas ADM RE did not. Soil drench and drip treatnents were effective
alternative application nethods to the currently registered soil injection
treatment. Reducing the soil injection application volume to 1 L per plant was
ef fective for ORTHENE but not for ADM RE. For both ADM RE and ORTHENE, the
performance of the four application nethods varied at the three test sites.
Soi |l type and condition were potential reasons for this variation in

per f or mance.

Table 1. Wholly el maphid infestation ratings used for evaluation of products
on saskatoon plants in 1996.

I nfestation cm of aphid
rating i nfested roots
0 0
1 1-3
2 4-7
3 8- 14
4 15+

Tabl e 2. Percentage of saskatoon plants infested with woolly elmaphid in
CHECK plots following water application by three nethods at three locations in
Saskat chewan in 1996.

Rat e Appl i - Vol - Percent infested with WEA
(product cation UITB - s s o oo oo
Tr eat ment /plant) rmethod (L) Site 1 Site 2 Site 3 Mean
WATER CHECK - I nj ect 2 50 30 78 52.7
WATER CHECK - Dr ench 2 40 30 90 53.0
WATER CHECK - Drip 10 60 30 80 56. 7
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Table 3. Infestation ratings for woolly el maphid on saskatoon seedlings for
CHECK plants treated with water applied by three nethods at three locations in
Saskat chewan in 1996.
Rat e Appl i - Vol - Aphid infestation rating*
(product cation UITB - - m o oo o oo
Tr eat ment /plant) rmethod (L) Site 1 Site 2 Site 3 Mean

WATER CHECK - I nj ect 2 1. 44 1.20 2.44 1.68 A
WATER CHECK - Drench 2 1.60 1.10 2.60 1.77 A
WATER CHECK - Drip 10 1.20 1.10 2.40 1.57 A
Mean 1.41 b 1.13 b 2.48 a 1.67

* Means in the sanme colum or row followed by the sanme |letter are not
significantly different at the 5% evel according to the Student-Newran-
Keul test.

Tabl e 4. Percentage of saskatoon plants infested with woolly elmaphid in
plots treated with ORTHENE at three rates and four application nethods at
three | ocations in Saskatchewan in 1996.
Rat e Appl i - Vol - Percent infested with WEA
(product cation 010 I e
Tr eat ment / pl ant) nmet hod (L) Site 1 Site 2 Site 3 Mean

ORTHENE 75WP  0.65 g Inject 1 20 10 0 10.0
ORTHENE 75WP  0.65 g Inject 2 40 0 30 23.3
ORTHENE 75WP  0.65 g Drench 2 30 10 20 20.0
ORTHENE 75W 0.65 g Drip 10 20 0 10 10.0
Mean 27.5 5.0 15.0 15.8
ORTHENE 75WP  1.10 g Inject 1 10 0 10 6.7
ORTHENE 75WP  1.10 g Inject 2 20 0 30 16. 7
ORTHENE 75W  1.10 g Drench 2 0 0 10 3.3
ORTHENE 75W 1.10 g Drip 10 10 0 10 6.7
Mean 10.0 0.0 15.0 8.3
ORTHENE 75W  1.70 g Inject 1 10 0 0 3.3
ORTHENE 75W  1.70 g Inject 2 10 0 40 16. 7
ORTHENE 75WP  1.70 g Drench 2 0 0 10 3.3
ORTHENE 75W 1.70 g Drip 10 0 0 0 0.0
Mean 5.0 0.0 12.5 5.8



Tabl e 5. Percentage of saskatoon plants infested with woolly elmaphid in
plots treated with ORTHENE, all rates conbined, for four application nethods
at three |locations in Saskatchewan in 1996.
Rat e Appl i - Vol - Percent infested with WEA
(product cation UITB - - m o oo o oo
Tr eat ment /plant) rmethod (L) Site 1 Site 2 Site 3 Mean

ORTHENE 75WP Al | I nj ect 1 13.3 3.3 3.3 6.6
ORTHENE 75WP Al | I nj ect 2 23.3 0.0 33.3 18.9
ORTHENE 75WP Al | Dr ench 2 10.0 3.3 13.3 8.9
ORTHENE 75WP Al | Drip 10 10.0 0.0 6.7 5.6
Mean 14.2 1.7 14.2 10.0
Table 6. Infestation ratings for woolly el maphid on saskatoon seedlings

treated with ORTHENE at three rates and four application nmethods at three
| ocations in Saskatchewan in 1996.
Rat e Appl i - Vol - Aphid infestation rating*
(product cation UIMB - - - s mmmmmmmm oo oo oo oo
Tr eat ment / pl ant) nmet hod (L) Site 1 Site 2 Site 3 Mean

ORTHENE 75WP  0.65 g Inject 1 0.3 0.1 0.0 0.13
ORTHENE 75WP  0.65 g Inject 2 0.8 0.0 0.7 0. 50
ORTHENE 75WP  0.65 g Drench 2 0.3 0.2 0.2 0.23
ORTHENE 75W 0.65 g Drip 10 0.4 0.0 0.2 0. 20
Mean 0.45 0.08 0.28 0.27 A
ORTHENE 75WP  1.10 g Inject 1 0.2 0.0 0.1 0.10
ORTHENE 75WP  1.10 g Inject 2 0.3 0.0 0.4 0.23
ORTHENE 75W  1.10 g Drench 2 0.0 0.0 0.1 0.03
ORTHENE 75W 1.10 g Drip 10 0.4 0.0 0.3 0.23
Mean 0.23 0. 00 0.23 0.15 AB
ORTHENE 75W  1.70 g Inject 1 0.1 0.0 0.0 0.03
ORTHENE 75W  1.70 g Inject 2 0.1 0.0 0.8 0. 30
ORTHENE 75WP  1.70 g Drench 2 0.0 0.0 0.1 0.03
ORTHENE 75W 1.70 g Drip 10 0.0 0.0 0.0 0. 00
Mean 0. 05 0. 00 0.23 0.09 B
Mean 0.24 a 0.03 b 0.24 a 0.17

* Means in the sanme colum or row followed by the same |etter are not
significantly different at the 5% evel according to the Student-Newran-
Keul test.
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Table 7. Infestation ratings for woolly el maphid on saskatoon plants treated
with ORTHENE, all rates conbined, for four application nmethods at three
| ocations in Saskatchewan in 1996.
Rat e Appl i - Vol - Aphid infestation rating*
(product cation UITB - - m o oo o oo
Tr eat ment /plant) rmethod (L) Site 1 Site 2 Site 3 Mean

ORTHENE 75WP Al l I nj ect 1 0. 20 0.03 0.03 0.09 B
ORTHENE 75WP Al l I nj ect 2 0.40 0. 00 0.63 0.34 A
ORTHENE 75WP Al l Drench 2 0.10 0. 07 0.13 0.10 B
ORTHENE 75WP Al l Drip 10 0.27 0. 00 0.17 0.15 B
Mean 0.24 a 0.03 b 0.24 a 0.17

* Means in the sanme colum or row followed by the sanme |letter are not
significantly different at the 5% evel according to the Student-Newran-
Keul test

Tabl e 8. Percentage of saskatoon plants infested with woolly elmaphid in
plots treated with ADMRE at two rates and four application nmethods at three
| ocations in Saskatchewan in 1996.
Rat e Appl i - Vol - Percent infested with WEA
(product cation 010 I e
Tr eat ment / pl ant) nmet hod (L) Site 1 Site 2 Site 3 Mean

ADM RE 24FL 0.063 nL | nject 1 20 0 50 23.3
ADM RE 24FL 0.063 nL | nject 2 10 10 10 10.0
ADM RE 24FL 0.063 nL Drench 2 50 10 0 20.0
ADM RE 24FL 0.063 nL Drip 10 40 10 30 26.7
Mean 30.0 7.5 22.5 20.0
ADM RE 24FL 0.125 nL | nject 1 20 40 70 43. 3
ADM RE 24FL 0.125 nL | nject 2 20 0 30 16. 7
ADM RE 24FL 0.125 nL Drench 2 40 10 10 20.0
ADM RE 24FL 0.125 mL Drip 10 30 0 0 10.0
Mean 27.5 12.5 27.5 22.5
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Tabl e 9. Percentage of saskatoon plants infested with woolly elmaphid in
plots treated with ADMRE, all rates conbined, for four application nmethods at
three | ocations in Saskatchewan in 1996.
Rat e Appl i - Vol - Percent infested with WEA
(product cation UITB - - m o oo o oo
Tr eat ment /plant) rmethod (L) Site 1 Site 2 Site 3 Mean

ADM RE 24FL Al | I nj ect 1 20 20 60 33.3
ADM RE 24FL Al | I nj ect 2 15 5 20 13.3
ADM RE 24FL Al | Dr ench 2 45 10 5 20.0
ADM RE 24FL Al | Drip 10 35 5 15 18.3
Mean 28.8 10.0 25.0 21.3
Table 10. Infestation ratings for woolly el maphid on saskatoon seedl i ngs

treated with ADM RE at two rates and four application nethods at three
| ocations in Saskatchewan in 1996.
Rat e Appl i - Vol - Aphid infestation rating*
(product cation UIMB - - - s mmmmmmmm oo oo oo oo
Tr eat ment / pl ant) nmet hod (L) Site 1 Site 2 Site 3 Mean

ADM RE 24FL 0.063 nL | nject 1 0.8 0.0 1.3 0.70
ADM RE 24FL 0.063 nL | nject 2 0.2 0.1 0.1 0.13
ADM RE 24FL 0.063 nL Drench 2 1.0 0.1 0.0 0.37
ADM RE 24FL 0.063 nL Drip 10 0.8 0.3 0.6 0.57
Mean 0.70 0.13 0. 50 0.44 A
ADM RE 24FL 0.125 nL | nject 1 0.4 1.0 1.4 0.93
ADM RE 24FL 0.125 nL | nject 2 0.2 0.0 0.6 0.27
ADM RE 24FL 0.125 nL Drench 2 0.8 0.1 0.1 0.33
ADM RE 24FL 0.125 mL Drip 10 0.6 0.0 0.0 0. 20
Mean 0. 50 0.28 0.53 0.43 A
Mean 0.60 a 0.20 b 0.52 a 0.44

* Means in the sane colum or row followed by the same |letter are not
significantly different at the 5%l evel according to the Student-Newran-
Keul test.
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Table 11. Infestation ratings for woolly el maphid on saskatoon plants
treated with ADMRE, all rates conbined, for four application nethods at three
| ocations in Saskatchewan in 1996.
Rat e Appl i - Vol - Aphid infestation rating*
(product cation UIMMB - - m - m s o oo o oo
Tr eat ment /plant) rmethod (L) Site 1 Site 2 Site 3 Mean

ADM RE 24FL Al l I nj ect 1 0. 60 0. 50 1.35 0.82 A
ADM RE 24FL Al l I nj ect 2 0. 20 0. 05 0.35 0.20 B
ADM RE 24FL Al l Drench 2 0. 90 0.10 0. 05 0.35 B
ADM RE 24FL Al l Drip 10 0.70 0.15 0. 30 0.38 B
Mean 0.60 a 0.20 b 0.52 a 0.44

* Means in the sane colum or row followed by the same |letter are not
significantly different at the 5%l evel according to the Student-Newran-
Keul test.

END OF SECTION A
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PMR REPORT # 012 SECTI ON B: | NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR NUMBER: 61006535

CROP: Brussels Sprouts, cv. Diablo
PEST: | nported cabbageworm Artogeia rapae (L), cabbage | ooper

Trichoplusia ni (Hbn.), dianondback noth, Plutella xylostella (L.)

NAME AND AGENCY:

Pl TBLADO R E

Ri dget own Col | ege of Agricul tural Technol ogy, Ri dgetown, Ontario, NOP 2CO
Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: DI AMONDBACK MOTH CONTROL | N BRUSSELS SPROUTS

MATERI ALS: DI PEL 2XDF (Bacillus thuringiensis var. kurstaki), XENTARI

(Bacillus thuringiensis var. aizawai plus Lepidopteran active toxins), MON TOR
480LC (et ham dophos), CYMBUSH 250EC (cypernethrin).

METHODS: Plots were established in a conmercial grower’s field near

Pai ncourt, north of Chatham Ontario. The grower applied two early sprays of
CYMBUSH 250EC after planting but prior to plot establishnment on July 5. DI PEL
2XDF at 1.1 kg product/ha was applied over the entire plot area as a cover
spray on July 5 and 16. The grower used MONI TOR 480LC at 2.0 L product/ha

t hroughout the renai nder of the season on a 10-12 day spray interval in his
commercial field along side the research plot. Research plots were established
on July 23. Treatnments were initiated on July 23 and repeated on July 29, Aug.
2, 8, 14, 24, and Sept 5. Plots were two rows, 7 min length replicated four
times in a randonmi zed conpl ete bl ock design. Foliar applications were nade
using a specialized snmall-plot research CO, sprayer with a two-nozzl e hand-
hel d boom appl yi ng 200 L/ ha of spray m xture. Assessnments were taken by rating
i nsect feeding danage per plot on Aug. 10, 29, and Sept. 16. Results were

anal yzed using the Duncan’s Multiple Range Test (P#0.05).

RESULTS: Results are presented in the table bel ow

CONCLUSI ONS:  Both the DI PEL 2XDF and XENTARI provi ded equal and sinlar
control of leaf-feeding insects in Brussels sprouts. The growers’ standard was
i neffective. Early-season insect pressures were |ow, however, it appears that
the last two applications in August or the Sept. application were npst

critical in insect control as significant foliar danage was observed two-three
weeks | ater on Septenber 16.
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Table 1. Control of foliar insects causing damage to Brussels sprouts.

Rat e Fol i ar Damage Ratings (0-10)*
Treatments kg product/ha Aug. 10 Aug. 29 Sept. 16
DI PEL 2XDF 1.1 9. la** 8. 9a 7. 6a
XENTARI 1.1 9. 0a 8. ba 7.8a
Cont r ol 8.7a 8. 2a 4.8b
GROAER STANDARD 8. 9a 8. ba 3.3c

* Foliar Damage Ratings (0-10) - 0: no control, foliage severely danaged
10: conplete control

** means followed by the same letter do not differ significantly (P#0.05
Duncan’s Miul tiple Range Test).

PMR REPORT # 013 SECTION B: INSECTSOF VEGETABLESAND

SPECIAL CROPS
STUDY DATA BASE: 303-1452-8703

CROP: Cabbage, cv. Mnicole
PESTS: | nported cabbageworm (1 CW, Artogeia rapae (L.); dianmondback noth

(DBM, Plutella xylostella (L.)

NAME AND AGENCY:

MACDONALD | K, SMTH M E and STEWART J G

Agriculture and Agri-Food Canada, Research Centre, P.O Box 1210,
Charl ottetown, Prince Edward |sland Cl1A 7MB

Tel : (902) 566-6844 FAX: (902) 566-6821 EMAIL: STEWARTJ@EM AGR. CA

TI TLE: MANAGEMENT OF LEAF- FEEDI NG PESTS OF CABBAGE, 1996

MATERI ALS: TD 2344-02 0.83 EC, CONFIRM 240 F, AMBUSH 500 EC, Food Grade
Soybean O |, Conpani on.

METHODS: Cabbage seedlings were transplanted 0.4 mapart in rows 0.9 mapart
on June 12. Plots, nmeasuring 3.6 mw de and 23.0 |long, were arranged in a
random zed conpl ete bl ock design with four replications. The nunber of |eaf-
feeding | arvae were counted, using destructive sanples, on six plants each
week from head formation (July 31) until harvest (August 30). Insecticides
were applied at head formati on and agai n whenever a threshold of 0.25 Cabbage
Looper Equival ents (CLE) per plant was reached or exceeded. The nunbers of |ICW
and DBM | arvae were nultiplied by 0.67 and 0.2, respectively, to convert them
to the appropriate CLE value. Insecticides were applied with a tractor-nounted
COs- pressuri zed sprayer that delivered 320 L of spray volunme per hectare at
240 kPa. The sticker COVPANI ON was used with Treatnment 2 at a rate of 10 nL
sticker per 10 L of water. After the initial treatnent, insecticides were
applied on the followi ng dates: Treatnent 2 on August 6, 16, 26 and Sept. 5
and all treatnments on Aug. 6 and 26. Weds were nmanaged with a pre-pl ant
application of trifluralin at 600 g Al/ha and with several mechanica
cultivations. Marketability and head wei ghts were recorded for ten heads
harvested on August 30 fromthe center two rows of each plot. Heads were
considered marketable if they were free of insects, feeding damage, and frass.
Sanpl es were taken from Treatnment 2 for residue analysis. Anal yses of variance
(ANOVA) were perfornmed on the data and the Least Squares Difference (LSD) was
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calculated if the ANOVA was significant at P< 0.05. The proportion of
mar ket abl e heads (PM was transforned to the sqrt(arcsi ne(PM) before
anal ysis. Detransforned neans are presented.

RESULTS: The popul ations of insects were sparse in 1996. By Aug. 15, al
treatments reduced the nunbers of ICWsignificantly conpared to the Check
(Table 1). Significant differences in the nunbers of DBM were not seen between
treatments and the Check until August 22 (Table 2) when only TD 2344-02 and
the full rate of AMBUSH were efficacious. Significantly nore narketabl e heads
were harvested fromplots treated with insecticides than fromthe Check. The
popul ation of the leaf-feeding insects was too |low to draw any concl usi ons
regarding relative effectiveness of the use of AMBUSH at the full rate and the
use of a reduced rate of AMBUSH pl us Soybean O I.

CONCLUSI ONS: Whil e differences were not statistically significant, the highest
yi el d of cabbage was observed in plots treated with TD 2344-02.

Table 1. Inpact of different insecticides on inported cabbageworm | arvae
(ICW, Harrington, P.E. 1., 1996.

Trm Rat e July  a-ememe- - August ----------
No. Pr oduct (g Al/ha) 25 8 15 22 27

1 Check 0.0 0.1 1. 0a* 3.0a 1.2a
2 CONFI RM 144 0.0 0.0 0. 0b 0. 0b 0. 0b
3 TD 2344-02 39.7 0.0 0.1 0. 0b 0. 0b 0. 0b
4 AMBUSH 35 0.0 0.0 0. 0b 0. 0b 0. 0b
5 AMBUSH 17.5 0.8 0.0 0. 0b 0. 1b 0. 0b
6 AMBUSH + SOYBEAN O L 17.5+47 0.0 0.0 0. 0b 0. 1b 0. 0b
ANOVA P<0. 05 ns ns --- --- ---

* Nunbers are the neans of four replications. Nunbers within a col unm
followed by a different letter are statistically different using a
protected LSD Means Separation Test (P<0.05).
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Tabl e 2. Inpact of different insecticides on di anondback noth (DBM I arvae, and
yield of cabbage, Harrington, P.E. I, 1996.

Mean No. DBM Larvae/6 Plants Yield
Trm Rate ~  ------ August ---- Tot al Mar ket abl e
No. Pr oduct (g Al/ha) 15 22 27 (t/ha) (9
1 Check 0.5 0. 4a* 1.1 3.4 Ob
2 CONFI RM 144 0.6 0. 3ab 0.3 3.6 65a
3 TD 2344-02 39.7 0.0 0. 0b 0.0 3.8 80a
4 AMBUSH 35 0.0 0. 0b 0.0 3.7 60a
5 AMBUSH 17.5 0.1 0. lab 0.1 3.5 60a
6 AMBUSH +
SOYBEAN O L 17.5+47 0.1 0. 3ab 0.0 3.5 70a

ANOVA P<0. 05 ns --- ns ns
* Nunbers are the nmeans of four replications. Nunbers within a col unm

followed by a different letter are statistically different using a

protected LSD Means Separation Test (P<0.05).
PMR REPORT # 014 SECTION B: | NSECTS OF VEGETABLES AND SPECI AL CROPS

| CAR NUMBER: 61006535

CROP: Cabbage, cv. Rammda, Broccoli cv. Paragon, Brussels Sprouts, cv.Valiant
PEST: | nported cabbageworm Artogeia rapae (L), cabbage |ooper, Trichoplusia
ni (Hon.)

NAME AND AGENCY:

PI TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy, Ridgetown, Ontario, NOP 2CO
Tel : (519) 674-1605 Fax: (519) 674-1600

TI TLE: FOLI AR | NSECT CONTROL W TH DI PEL FORMULATI ONS | N COLE CROPS

MATERI ALS: DI PEL WP, and 2XDF (Bacillus thuringiensis var. kurstaki, XENTARI
(Bacillus thuringiensis var. aizawai plus Lepi dopteran active toxins).

METHODS: Cabbage, Broccoli, and Brussel sprouts were planted in single-row
plots, 6 min length with rows spaced 0.9 mapart, replicated four tines in a
random zed conpl ete bl ock design. Each cole crop was planted in a block of 5
rows each. Plants were transplanted using a conmercial transplanter on June
11, 1996. Foliar applications were made using a specialized snall-pl ot
research C0O, sprayer with a two-nozzl e hand-held boom appl yi ng 200 L/ ha of
spray m xture on July 17, 25, 31, Aug. 8, and 14. Assessnents were taken by
counting and/or rating insect feeding danmage per plot on July 31, Aug. 17, 25,
and Sept. 1. Results were anal yzed using the Duncan’s Mil tiple Range Test
(P#0. 05) .

RESULTS: Results are presented in the table bel ow.
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CONCLUSI ONS: The lower rate of DI PEL 2XDF provi ded equal or often better
control of inported cabbageworm conpared to DIPEL WP at 1.1 kg product/ha
(table 1). Control of these cole crop insects were significantly inproved
using the 2XDF forrul ati on conmpared with the WP fornul ati on. XENTARI provi ded
equi val ent control of cabbageworns conpared to the DI PEL 2XDF and
statistically inproved control conpared to DI PEL WP. These rel ationshi ps
proved consistant regardl ess of which cole crop was exam ned. Broccoli had
initially fewer insect feeding sites throughout the trial followed by Brussels
sprouts with cabbage showi ng the npst cabbagewor m damage.

Table 1. Control of foliar insects causing damge to Cabbage, Broccoli and
Brussel s Sprouts.

Fol i ar Damage Ratings (0-10)*

Rat e
Treatments Crop kg prod/ ha July 31 Aug. 17 Aug. 25 Sept. 1
DI PEL WP Cabbage 1.1 6. 9d** 6. 8cd 7.0d 6. 3de
DI PEL 2XDF Cabbage 0.55 8. 8abc 8. 0ab 8. 5ab 8. 0ab
DI PEL 2XDF Cabbage 1.1 9. 0ab 7.9ab 8. 8a 8. 3ab
XENTARI Cabbage 1.1 8. babc 7.9ab 8. 6ab 7. 5bc
Cont r ol Cabbage 4. Oe 3. 8e 4. 3e 4. 0g
DI PEL WP Broccol i 1.1 9. 0ab 8. 3ab 8. Obc 6. Oe
DI PEL 2XDF Broccol i 0.55 8. 5abc 8. 3ab 7.8c 8. 0ab
DI PEL 2XDF Broccol i 1.1 9. 0ab 9. 0a 8. Obc 8. 0ab
XENTARI Broccol i 1.1 9. 3ab 8. 5ab 8. Obc 8. 4a
Cont r ol Broccol i 7.8cd 6. 0d 6. 8d 4. 8f
DI PEL WP Brussel s Sprouts 1.1 8. 3bc 8. 3ab 7.0d 6. 3de
DI PEL 2XDF Brussel s Sprouts 0.55 8. 8abc 8. 4ab 8. 4abc 7.0cd
DI PEL 2XDF Brussel s Sprouts 1.1 9. 5a 8. 8ab 8. 8a 7. 6abc
XENTARI Brussel s Sprouts 1.1 9. 0ab 8. 4ab 8. 3abc 6. 3de
Cont r ol Brussel s Sprouts 4. 8e 4. 3e 4. 3e 3.3h

* Foliar Damage Ratings (0-10) - 0: no control, foliage severely danaged; 10:
conpl ete control

** means followed by the same letter do not differ significantly (P#0.05,
Duncan’s Multiple Range Test).

PMR REPORT # 015 SECTION B: I NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR NUMBER: 61006535

CROP: Cabbage, cv. Rammda, Broccoli cv. Paragon, Brussels Sprouts, cv.Valiant
PEST: | nported cabbageworm Artogeia rapae (L), cabbage |ooper, Trichoplusia

ni (Hon.)

NAME AND AGENCY:

PI TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy, Ridgetown, Ontario, NOP 2CO
Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: FOLI AR | NSECT CONTROL W TH DI PEL FORMULATI ONS | N COLE CROPS
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MATERI ALS: DI PEL WP, and 2XDF (Bacillus thuringiensis var. kurstaki, XENTARI
(Bacillus thuringiensis var. aizawai plus Lepidopteran active toxins).

METHODS: Cabbage, Broccoli, and Brussel sprouts were planted in single-row
plots, 6 min length with rows spaced 0.9 mapart, replicated four tinmes in a
random zed conpl ete bl ock design. Each cole crop was planted in a block of 5
rows each. Plants were transplanted using a conmercial transplanter on June
11, 1996. Foliar applications were nade using a specialized snmall-pl ot
research CO, sprayer with a two-nozzle hand-held boom applying 200 L/ ha of
spray m xture on July 17, 25, 31, Aug. 8, and 14. Assessnents were taken by
counting and/or rating insect feeding damage per plot on July 31, Aug. 17, 25,
and Sept. 1. Results were analyzed using the Duncan’s Miltiple Range Test
(P#0. 05) .

RESULTS: Results are presented in the table bel ow

CONCLUSI ONS:  The lower rate of DI PEL 2XDF provi ded equal or often better
control of inmported cabbageworm conpared to DIPEL WP at 1.1 kg product/ha
(table 1). Control of these cole crop insects were significantly inproved
using the 2XDF formrul ati on conpared with the WP fornul ati on. XENTARI provi ded
equi val ent control of cabbageworns conpared to the DI PEL 2XDF and
statistically inproved control conpared to DIPEL WP. These rel ationshi ps
proved consi stant regardl ess of which cole crop was exam ned. Broccoli had
initially fewer insect feeding sites throughout the trial followed by Brussels
sprouts with cabbage showi ng the npst cabbagewor m damage.
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Table 1. Control of foliar insects causing damge to Cabbage, Broccoli and
Brussel s Sprouts.

Fol i ar Damage Ratings (0-10)*

Rat e
Treatments Crop kg prod/ ha July 31 Aug. 17 Aug. 25 Sept. 1
DI PEL WP Cabbage 1.1 6. 9d** 6. 8cd 7.0d 6. 3de
DI PEL 2XDF Cabbage 0.55 8. 8abc 8. 0ab 8. 5ab 8. 0ab
DI PEL 2XDF Cabbage 1.1 9. 0ab 7.9ab 8. 8a 8. 3ab
XENTARI Cabbage 1.1 8. babc 7.9ab 8. 6ab 7. 5bc
Cont r ol Cabbage 4. Oe 3. 8e 4. 3e 4. 0g
DI PEL WP Broccol i 1.1 9. 0ab 8. 3ab 8. Obc 6. Oe
DI PEL 2XDF Broccol i 0.55 8. 5abc 8. 3ab 7.8c 8. 0ab
DI PEL 2XDF Broccol i 1.1 9. 0ab 9. 0a 8. Obc 8. 0ab
XENTARI Broccol i 1.1 9. 3ab 8. 5ab 8. Obc 8. 4a
Cont r ol Broccol i 7.8cd 6. 0d 6. 8d 4. 8f
DI PEL WP Brussel s Sprouts 1.1 8. 3bc 8. 3ab 7.0d 6. 3de
DI PEL 2XDF Brussel s Sprouts 0.55 8. 8abc 8. 4ab 8. 4abc 7.0cd
DI PEL 2XDF Brussel s Sprouts 1.1 9. 5a 8. 8ab 8. 8a 7. 6abc
XENTARI Brussel s Sprouts 1.1 9. 0ab 8. 4ab 8. 3abc 6. 3de
Cont r ol Brussel s Sprouts 4. 8e 4. 3e 4. 3e 3.3h

* Foliar Damage Ratings (0-10) - 0: no control, foliage severely danaged; 10:
conpl ete control

** means followed by the same letter do not differ significantly (P#0.05,
Duncan’s Multiple Range Test).
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PMR REPORT # 016 SECTION B: I NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR NUMBER: 61006535

CROP: Cabbage, cv. Ramada
PEST: | nported cabbageworm Artogeia rapae (L), cabbage | ooper

Trichoplusia ni (Hbn.)

NAME AND AGENCY:

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy, Ridgetown, Ontario, NOP 2CO0
Tel : (519) 674-1605 Fax: (519) 674-1600

TI TLE: I NSECT CONTROL | N CABBACGE

MATERI ALS: ADM RE 240FS (i m dacl oprid), AGRAL 90 (surfactant), MATADOR 120EC
(I anbda-cyhal othrin), TD 2344-02 0.83EC (experinental), DECI S 2.5EC
(del tanmethrin).

METHODS: Cabbage were transplanted in single-row plots, 6 min length with
rows spaced 0.9 mapart, replicated four times in a randonized conpl ete bl ock
design. Plants were transplanted using a comrercial transplanter on June 10,
1996. The in-furrow applications were nade in the transplant water at the tine
of transplanting. Foliar applications were nade using a specialized snall-plot
research C0, sprayer with a two-nozzel e hand-hel d boom appl yi ng 200 L/ ha of
spray m xture on July 4, 17, 25, 31, Aug. 8, and 14. Assessnents were taken by
counting and/or rating insect feeding damage per plot on July 3, 31, Aug. 17,
25, and Sept. 1. Results were anal yzed using the Duncan’s Miltiple Range Test
(P#0. 05) .

RESULTS: Results are presented in the table bel ow

CONCLUSI ONS:  ADM RE 240FS applied either in-furrow with the transpl ant water
or as a foliar spray was ineffective in controlling the Lepidoptera species
attacki ng cabbage conpared to MATADOR 120EC and TD 2344-02 0.83EC. Both
MATADOR 120EC and TD 2344-02 0. 83EC provi ded excel | ent cabbage insect contro
with or without the use of the surfactant AGRAL 90. DECIS 2.5EC controlled the
| evel of insect pressure but not as well as did MATADOR 120EC or TD 2344-02
during the later part of the grow ng season



36

Table 1. Control of foliar insects causing damage to cabbage.

# of

Feedi ng

sites

Rat e per pl ot Fol i ar Damage Ratings (0-10)*

Treatments product/ Application July 3 July 31 Aug. 17 Aug. 25 Sept. 1
ADM RE 240FS 7.0 m/100m | n-Furrow 3. Ocd** 7.0c 4. 9bc 5. Oe 4.5d
ADM RE 240FS 10.0 m/100m | n-Furrow 3. 5bcd 9. 3a 5.1b 7.0d 5.3d
ADM RE 240FS + 200.0 m/ha Fol i ar
AGRAL 90 0.03% v/ v 8. ba 8. 4b 5.3b 7.3d 6. 5¢c
MATADOR 120EC + 83.3 nl/ha Fol i ar
AGRAL 90 0.03% v/ v 2.3d 10. Oa 9. ba 9. 4ab 8. ba
MATADOR 120CSO + 83.3 ni/ha Fol i ar
AGRAL 90 0.03% v/ v 6. 0a-d 9. 8a 8. 8a 9. 4ab 8. 6a
MATADOR 120CSO 8.83 ml/ha Fol i ar 5.3a-d 10. Oa 9. 1a 9.2b 8. lab
TD 2344-02 0.83EC 473.5 nml/ha Foliar 5.8a-d 10. Oa 9. 0a 10. Oa 8. 6a
TD 2344-02 0.83EC +473.6 m/ha Foliar
AGRAL 90 0.03% v/ v 7. 5ab 9. 8a 8. 6a 10. Oa 8. 9a
DECI S 2. 5EC 300.0 m/ha Fol i ar 3. 8bcd 9. 3a 9. 0a 8. 0c 7. 3bc
Cont r ol 7. 3abc 6.3d 4. 0c 5. 0e 4.9d

Foliar Damage Ratings (0-10) - 0: no control, foliage severely danaged; 10: conplete
control

Means followed by the same letter do not significantly differ (P#0.05, Duncan’'s
Mul ti pl e Range Test).

PMR REPORT # 017 SECTION B: I NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR/ | RAC:. 86100104

CROP: Cabbage, cv. Survivor
PEST: | nported cabbageworm Artogeia rapae (L.)

NAME AND AGENCY:

SEARS M K and MCGRAW R R

Department of Environnental Biology, University of Guel ph, Guel ph, Ontario,
N1G 2WL Tel : (519) 824-4120, ext. 3567 Fax: (519) 837-0442

Emai | : nsears@vbhort. uoguel ph. ca

TI TLE: THE CONTROL OF | MPORTED CABBAGEWORM ON CABBAGE 1996
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MATERI ALS: GFU383C and WF1621 (fenpropathrin 120 EC), AGRAL, SPI NOSAD NAF 85
(Sacchar opol yspora spi hosa 480 EC), LORSBAN (chlorpyrifos 480 EC), DECI S
(deltanmethrin 5 EC)

METHODS: Cabbage seedlings were transplanted July 4, in four-row plots, 15 m
long, replicated four tinmes. Rows were spaced at 0.9 mand plots were
separated by 3 mspray |anes. Treatnents were arranged in a random zed

conpl ete bl ock design. A pre-treatnment count on August 22 indicated a build up
in the popul ati on of inported cabbageworns (I CW. Insecticides were applied on
August 26 with a tractor-nounted, four-row boom sprayer that delivered 750

L/ ha at 450 kPa. Treatnents were eval uated on August 29 by renoving five
plants fromthe centre two rows and exam ning them for |arvae.

RESULTS: Data are presented in Table 1.

CONCLUSI ONS: | nmported cabbageworm | arvae were controlled by Decis, the two
hi gher rates of Spinosad, and the GFU383C formrul ati on of fenpropathrin. The
ot her treatnments reduced the number of |arvae but these numbers were not
statistically different than the untreated plots.

Tabl e 1. Conparison of the efficacy of several insecticides against |CW
| arvae, Guel ph, Ontario, 1996.

Tr eat nent g Al/ha ICW5 plants*
MATADOR 120EC ( GFU383C) + AGRAL 90 10 + 0.03 /v 0.25 ¢
MATADOR 120EC (WF1621) + AGRAL 90 10 + 0.03 %/v 4.5 abc

SPI NOSAD NAF 85 5.0 6.5 ab

SPI NOSAD NAF 85 + LORSBAN 5.0 + 120.0 4.0 abc

SPI NOSAD NAF 85 25.0 3.5 bc

SPI NOSAD NAF 85 50.0 2.5 bc

DECI S 5 EC (standard) 10.0 2.0 bc
UNSPRAYED CHECK - 9.3 a

* Means foll owed by the same letter are not significantly different at P#0.05
(Tukey's Studentized Range Test).

PMR REPORT # 018 SECTI ON B: VEGETABLE AND SPECI AL CROPS
CROP: Fil bert, cv. Barcel ona
PEST: Fil bert Aphid, Myzocallis coryli Goetze

NAME AND AGENCY:

FREEMAN J A and MCMURRAN D L

Freeman Agri Research Service, Box 78, Agassiz, B.C. VOM 1A0
Tel : (604) 796-2534 Fax: (604) 796- 2538

TI TLE: EFFI CACY OF DI AZI NON FOR CONTROL OF APHI DS ON FI LBERTS - 1996
MATERI ALS: DI AZI NON 500 EC (di azi non)
METHODS: Trials were replicated 4 tines in a randoni zed conpl ete bl ock design

In tests 1 and 2, each plot consisted of 2 trees. Diazinon (TRT 1) was applied
on July 8, Aug 14 and Sept 27 at 500 g ai/ha. Tapwater (TRT 2) was applied at
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1000 L/ha on July 8 to determine if it had any effect on aphid popul ations.
The sprays were applied with a C02 backpack sprayer at 1000 L water/ ha,
pressure of 100 psi. 12 |eaf sanples fromeack treatment were collected July 8
(pre-spray), July 11 (24 hrs. post-spray), July 12 (48 hrs. post-spray) and
July 19 (7 days post-spray). In test 3, each plot consisted of 3 trees.

Di azi non was applied on July 23, Aug 15 and Sept 27 (Test 3 was set up the
same as Tests 1 and 2). Leaf sanples were collected on July 22 (pre-spray),
July 24 (24 hrs. post-spray), July 25 (48 hrs. post-spray) and July 29 (7 days
post-spray). Tapwater was applied on July 23. Leaves were placed in

contai ners, sealed and frozen. Aphid counts were recorded between Septenber 1
- 15. Leaf sanples were taken with the first application of sprays only due to
a lack of aphids. Three applications of diazinon were applied for residue

st udi es.

RESULTS: See Tables 1, 2 and 3.

CONCLUSI ONS: Di azi non significantly reduced the nunmber of aphids. Water did
not affect the nunber of aphids significantly. Yields were not affected
detrinentally by any of the treatnents.

Table 1. Test 1 - Nunmber of aphids per 12 filbert |eaves pre- and post-
spraying with diazinon or water.

Treat ment Rate Nunber of Aphi ds/ Pl ot
ai / ha Pre-spray Post - spray
July 8 July 11 July 12 July 19
DI AZI NON 500 g 421. 25a* 4.50b 3.25b 17. 00b
Wat er 1000 L 352. 50a 220. 00a 131. 00a 125. 00a
Check -- 255. 50a 319. 25a 154. 50a 93. 50a

ANOVA P<0. 05

Table 2. Test 2 - Nunmber of aphids per 12 filbert |eaves pre- and post-
spraying with di azinon or water.

Treat ment Rate Nunber of Aphi ds/ Pl ot
ai/ha Pre-spray Post - spray
July 8 July 11 July 12 July 19
DI AZI NON 500 g 468. 25a 0. 50c 2.25b 17. 00b
Wat er 1000 L 260. 00b 196. 50b 254. 75a 125. 00a
Check -- 333. 25ab 391. 00a 346. 75a 93. 50a

ANOVA P<0. 05
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Table 3. Test 3 - Nunmber of aphids per 12 filbert |eaves pre- and post-
spraying with di azinon or water.

Treat ment Rate Nunber of Aphi ds/ Pl ot
ai / ha Pre-spray Post - spray
July 22 July 24 July 25 July 29
DI AZI NON 500 g 197. 25a 2.25b 0. 50b 2.50b
Wat er 1000 L 180. 75a 83. 25a 72.75a 55. 75a
Check -- 134. 00a 92. 50a 98. 50a 79. 00a

ANOVA P<0. 05

* Figures are the nmeans of 4 replications. Nunbers within colums, followed
by the sane letter are not significantly different according to Duncan's
Mul ti pl e Range Test (P<0.05).

REPORT # 019 SECTION B: I NSECTS OF VEGETABLES AND SPECI AL CROPS
STUDY DATA BASE: 280-1241-9371

CROP: North American gi nseng, Panax quinquefolius L
PEST: Dar ksi ded cutworm (DSCW, Euxoa nessoria (Harris)

NAME AND AGENCY:

TOLMAN J H and VanHooren K A

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

Tel : (519) 457-1470 ext. 232 Fax: (519) 457-3997 E-nmil: tol manj @m agr.ca

TI TLE: EVALUATI ON OF AMBUSH 500 EC FOR CONTROL OF DARKSI DED CUTWORM ATTACKI NG
GI NSENG I N M NERAL SO L

MATERI ALS: AMBUSH 500 EC (pernethrin).

METHODS: Plots, 3.5 mlong and separated from each other by 0.5 m buffer
strips, were established down the Iength of 2 ginseng beds in a 0.5 ha garden
planted in Fox sandy | oamin October 1994 on the Del hi Farm of the Pest
Managenment Research Centre and subsequently managed using comercially
recommended practices. All treatnents were replicated three tines in a

random zed conpl ete bl ock design. A single galvanized metal microplot, 1.0 mx
0.25 mx 0.2 mhigh was established in each plot along the crown of the bed by
gently retracting the straw nulch (2-5 cmthick) along the base of the

m cropl ot and pushing the base of the microplot at least 2 cmdown into the
noi st soil. The straw was then packed along the inside of the mcroplot and
the nunber of ginseng seedlings (5-6 cmtall) in each mcroplot counted. On
June 19 a total of 15 fifth instar DSCW reared fromthe egg stage in the

| aboratory, were released into each microplot. After |arvae had burrowed down
into the nmulch, insecticide was applied in 400 L/ha at 200 kPa using a hand-
hel d CO,- pressurized field sprayer fitted with 4 - XR8004VS flat fan spray
tips. Mcroplots were then covered to prevent bird predation. On June 21 and
28 feedi ng damage to seedlings was rated using a 0-6 scale. Percentage of
seedlings in each danage category was cal cul ated. Data were subjected to
arcsin square root transformation prior to statistical analysis by ANOVA,
signi ficance of differences anbpng treatnents neans was deterni ned using
Duncan's New Multipl e Range Test. Untransforned data are presented.
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RESULTS: See Table 1. bel ow

CONCLUSI ONS: By 2 days after application nearly 60% of ginseng seedlings in
untreated plots exhibited DSCW f eedi ng damage. On the same date, foliage of
over 90% of seedlings in plots treated with either rate of AMBUSH showed no
feedi ng damage. While no seedlings in plots treated with AMBUSH exhi bited
severe DSCW feedi ng danage by Day 2, feeding DSCW had severely damaged | eaves
of 20% of seedlings in untreated plots. Only slight additional feeding damage
was recorded 7 days after the initial rating. Application of AVMBUSH thus
effectively controll ed feeding on ginseng seedlings by introduced, late
instars of the DSCW

Table 1. Control of damage to gi nseng seedlings by foliar applications of
AMBUSH 500 EC.

No. Treat- Rat e Mean % G nseng Seedlings with Indicated Danage Score*
ment (g Al/ ---- June 21 1996 ---- ---- June 28 1996 ----
ha) 0 1-3 4-6 0 1-3 4-6
1 AMBUSH 70.0 95.8 a** 4.1 a 0.0a 92.5 a 7.5 a 0.0 a
2 AMBUSH 100.0 93.5 a 6.5 a 0.0a 90.3 a 9.7 a 0.0 a
3 CONTROL --- 42.3 b 30.3 b 20.0 b 36.3 b 39.1 b 24.6 b
* Damage Rating (0-6 scale where O represents no feeding danage; 1 - |ight
damage on 1 leaflet of trifoliate; 2 - |light danage on 2 leaflets; 3 -

I ight damage on 3 leaflets; 4 - severe (>50% of |eaflet consuned) damage on
1 leaflet; 5 - severe damage on 2 |leaflets; 6 - severe danage on 3
| eafl ets).
**  Means within a colum followed by the sane letter are not significantly
different (P#0.05) as determ ned by Duncan's New Multiple Range Test.

PMR REPORT # 020 SECTI ON B: VECGETABLE AND SPECI AL CROPS
STUDY DATA BASE: 390 1252 9201
CROP: Lettuce, cv. Target
PEST: Lettuce aphid, Nasonovia ribisnigri (Mosley)
NAME AND AGENCY:
BROOKES V R
Agriculture & Agri-Food Canada, PARC, Agassiz, B.C. VOM 1A0
Tel: (604) 796-2221 Fax: (604) 796-0359 Emai | : BROOKES@EM AGR. CA

TI TLE: EFFI CACY OF FOLI AR APPLI CATI ON OF ADM RE AGAI NST LETTUCE APHI D, 1996
MATERI ALS: ADM RE 240 g/I (i m dacl oprid)

METHODS: The trial was conducted at PARC-Agassiz. Plots consisted of three
rows of |lettuce spaced 30 apart on raised beds with 30 cm between plants, with
four replications per plot. Each plot was 10 mlong. Lettuce was transpl anted
on May 23. The treatnents were applied in 600 L/ha water with a pressurized
backpack sprayer. ADM RE at 48 g ai/ha was applied either as a single and as a
two-spray regine. The first spray was applied July 4 and the second on July
11. Lettuce aphid counts were taken July 23.
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RESULTS: Two sprays of ADM RE significantly reduced the nunbers of |ettuce
aphids (Table 1).

CONCLUSI ONS: Mul tiple sprays of ADM RE can effectively control |ettuce aphid.

Table 1. Mean Lettuce aphid counts fromtwo |ettuce heads in ADM RE treated
and untreated plots at Agassiz, B.C. in 1996.*

Treatments Rate (g ai/ha) Lettuce Aphid Counts
Check --- 4. 0a
ADM RE (2 sprays) 48 0.1b
ADM RE (1 spray) 48 3. 0a

* Nunmbers followed by the sane letter are not significantly different
according to a Duncan's Multiple Range Test (P<0.05).

PMR REPORT # 021 SECTI ON B: VEGETABLE AND SPECI AL CROPS
STUDY DATA BASE: 390 1252 9201

CROP: Lettuce, cv. Target
PEST: Lettuce aphid, Nasonovia ribisnigri (Msley)

NAME AND AGENCY:

BROOKES V R
Agriculture & Agri-Food Canada, PARC, Agassiz, B.C. VOM 1A0
Tel : (604) 796-2221 Fax: (604) 796-0359 Emai | : BROOKES@EM AGR. CA

TI TLE: EFFI CACY OF DRENCH APPLI CATI ON OF ADM RE AGAI NST LETTUCE APHI D, 1996
MATERI ALS: ADM RE 240 g/I (i m dacl oprid)

METHODS: The trial was conducted at PARC- Agassiz. Plots consisted of three
rows of lettuce spaced 30 apart on raised beds with 30 cm between plants, with
four replications per plot. Each plot was 10 mlong. Lettuce was transpl anted
on May 21. The treatnents were applied as drenches in 2000 I/ha water with a
pressuri zed backpack sprayer. ADM RE at 156 g ai/ha was applied May 28 and
Admire at 312 g ai/ha was applied May 30. Lettuce aphids were placed on two
random | ettuce heads per plot on June 13. Aphid counts were taken on the

i nfested | ettuce heads on July 16.

RESULTS: ADM RE significantly reduced the nunbers of |ettuce aphids (Table 1).

CONCLUSI ONS: One post planting drench application of ADM RE effectively
controlled | ettuce aphid.
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Table 1. Mean Lettuce aphid counts fromtwo |ettuce heads in ADM RE treated
and untreated plots at Agassiz, B.C. in 1996.*

Treatments Rate (g ai/ha) Lettuce Aphid Counts
Check --- 7.8 a
ADM RE 156 1.1 b
ADM RE 312 0.9 b

* Nunmbers followed by the sane letter are not significantly different
according to Duncan's Multiple Range Test (P<0.05).

PMR REPORT # 022 SECTI ON B: | NSECTS OF VEGETABLE AND SPECI AL CROPS
| CAR #: 206003

CROP: Yel | ow cooki ng oni ons

PEST: Oni on Maggot Fly, Delia antiqua (Meigen)

NAME AND AGENCY:

MCDONALD M R, JANSE S, and VANDER KOO K

Muck Research Station, HRIO, R R #1, Kettleby, Ontario LOG 1J0
Tel : (905) 775 3783 Fax: (905) 775 4546

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

MATERI ALS: Onion breeding |lines obtained fromDr. |I.L. Goldnman at the
University of Wsconsin, Dr. R Mxwell, Petoseed, Payette, |daho, and 2
conmercial cultivars Fortress and Norstar.

METHODS: Twenty-six onion |ines were seeded into 288 plug trays on April 10.
The trial was conducted at the Mick Research Station where oni on nmaggot flies
are naturally present. The transplants were planted out on May 21, 22, 23 and
24 in organic soil. A random zed conpl ete bl ock arrangenent with 4 bl ocks per
treatment was used. Each replicate consisted of 2 rows (43 cmapart), 4 min
I ength. Norstar and Fortress were used as conmercial conparisons for the
trial. Both cultivars were treated with the following: 1.6 nL of LORSBAN 4E
per tray in 500 nL of water (full rate), 0.8 nL of LORSBAN 4E per tray in 500
nmL of water (half rate) and an untreated check. No other insecticides were
applied to any lines throughout the trial period. Danmage assessnent began
approxi mately one week after the first generation peak (June 20) of onion
maggot flies. Maggot danage was assessed once a week by rogueing out wlted
oni ons and | ooking for synptons of maggot damage at the base of the plant.

Fi nal damage assessnents were done on August 27 and 28. Data were anal yzed
usi ng the General Analysis of Variance function of the Linear Mdels section
of Statistix, V.4.1.

RESULTS: As presented in Table 1

CONCLUSI ONS: Signi ficant (P=0.05) differences were found between resistant
lines. Al control treatments with LORSBAN 4E (full and/or half rates) had the
| onest percent danmge. Seven of the twenty resistant |ines had | ess than 10%
total maggot danmage. One resistant |ine PSR 459494 had a harvest weight of
22.07 kg which was conparable to the controls which averaged 20 kg. Severa
resi stant |ines showed sone potential with | ow maggot damage and good harvest
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yi el d.

Tabl e 1. Percent onion maggot damege of transpl anted yel |l ow cooki ng onion
lines at the Mick Research Station, Bradford, Ontario in 1996.

Tr eat ment 1st Har vest Tot al Wei ght
generation assessment damage (kg)
(% (% (%
Norstar (full rate) 0.0 a* 1.3 a 1.3 a 19. 94 abc
Norstar (half rate) 0.0 a 3.2 a-d 3.2 ab 19. 87 abc
Fortress (half rate) 0.2 a 4.7 a-e 4.9 abc 23.60 a
Fortress (full rate) 0.4 ab 1.9 ab 2.3 ab 21.52 ab
Norstar (check) 0.9 ab 6.3 a-g 7.2 a-d 15.53 d-g
WR 459 2.3 abc 4.6 a-e 6.9 a-d 9.50 jk
XW 459 C 2.4 abc 4.9 a-f 7.3 a-d 14.71 d-
W 458C 2.7 a-d 4.4 a-e 7.1 a-d 12.20 f-]j
PSR 459494 2.9 a-d 5.8 a-g 8.7 a-d 22.07 ab
W 455 B 3.2 a-d 6.9 a-g 10.1 a-d 12.51 f-]j
WR 458 3.8 a-d 5.7 a-g 9.5 a-d 6.76 k
PSR 458994 4.1 a-d 8.1 a-h 12.2 a-d 14.81 d-h
PSR 459094 4.3 a-d 2.8 a-d 7.1 a-d 12.48 f -]
XW 458 C 5.0 a-d 2.3 abc 5.3 abc 16. 77 cde
W57 C 6.0 a-d 10.0 c-h 16.0 a-d 11.57 g-j
PSR 459294 6.3 a-d 12.1 e-h 18.3 a-e 15. 76 def
W 454 B 6.8 a-d 3.5 a-d 10.3 a-d 10.45 jk
Fortress (check) 8.0 a-d 11.6 e-h 19.6 b-c 14.98 d-h
AW 455 B 8.2 a-d 10.2 d-h 18.4 a-e 18. 48 bcd
PSR 459194 8.8 a-d 12.6 fgh 21. 4 cde 10.70 ijk
PSR 459394 9.5 bcd 8.4 a-h 17.9 a-e 13.19 e-|j
PSR 459594 1.1 cde 12.2 e-h 23. 3 def 12. 42 f-]j
W 459 C 11. 6 de 9.3 b-h 20.9 cde 9.10 jk
PSR 459694 11. 8 de 7.3 a-h 19.1 b-e 11.90 f-g
W 456 19. 8 ef 14.5 h 34.3 ef 12.84 e-|j
W 456 C 26.4 f 12.9 g-h 39.3 f 13.19 e-|j
* Nunmbers in a colunm followed by the sane letter are not significantly
di fferent at P=0.05, Fisher's Protected L.S.D. Test.
PMR REPORT # 023 SECTI ON B: | NSECTS OF VEGETABLE AND SPECI AL CROPS
| CAR #: 200603
CROP: Yel | ow cooki ng oni ons
PEST: Oni on Maggot Fly, Delia antiqua (Meigen)
NAME AND AGENCY:
MCDONALD M R, JANSE S and VANDER KOO K
Muck Research Station, HR 1.0, RR # 1 Kettleby, Ontario LOG|1JO
Tel : (905) 775-3783 Fax: (905) 775-4546
TI TLE: EVALUATI ON OF SEEDED ONI ON LI NES FOR MAGGOT FLY RESI STANCE
MATERI ALS: Oni on breeding lines obtained fromDr. |I. Goldnman, University of

W sconsin, Dr. Rob Maxwel |, Petoseed, Payette, |daho and Asgrow Canada, and
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two commercial cultivars, Norstar and Fortress.

METHODS: Thirty-one onion |lines were direct seeded (36 seeds/n) on May 16 and
17. The trial was conducted at the Mick Research Station where oni on naggot
flies are naturally present. A random zed conpl ete bl ock arrangenent with 4
bl ocks per treatnment was used. Each replicate consisted of 2 rows (43 cm
apart), 2 nmeters in length. Norstar and Fortress were used as comrercia
conparisons for the trial. Both cultivars were treated with the foll ow ng: 64
g LORSBAN 15G per 100 neter row (full rate), 32 g LORSBAN 15G per 100 neter
row (half rate), and an untreated check. No other insecticides were applied to
any lines throughout the trial period. Germination counts were conducted on
June 5 and 10. Dammge assessment began one week after first generation peak
(June 20) of onion nmaggot flies. Maggot danmage was assessed once a week by
roguei ng out wilting onions and | ooking for synptoms of maggot danmge at the
base of the plant. Final damage assessnents were done on Septenber 17 and 18.
Dat a were anal yzed using the General Analysis of Variance function of the

Li near Mbdel s section of Statistix, V.4.1.

RESULTS: As presented in Table 1

CONCLUSI ONS:  Significant (P=0.05) differences in resistance to oni on naggot
were found anong the lines. Fifteen lines had | ess than 10%total damage. Only
one line PSR 459394 had | ess total damage than the Fortress full rate with
LORSBAN 15G at 64 g/ 100 m row.



Tabl e 1. Percent onion maggot damage of direct seeded yell ow cooki ng onion
lines at the Mick Research Station, Bradford, Ontario in 1996.

Tr eat ment 1st Har vest Tot a
generation assessnent damage (%

PSR 459394 0.2 a* 2.5 ab 2.7 a
Fortress (full rate) 0.5 ab 2.3 abc 2.8 a
WR 458 1.0 ab 7.0 abc 8.0 a-f
AW 455 B 1.3 ab 6.0 abc 7.3 a-e
Fortress (check) 1.5 abc 3.8 abc 5.3 abc
PSR 458994 1.9 a-d 2.9 abc 4.8 ab
W 454 B 2.0 a-d 7.1 abc 9.1 a-f
PSR 459094 2.3 a-d 4.2 abc 6.5 a-d
W 458 C 2.3 a-d 4.3 abc 6.6 a-d
W 459 C 2.6 a-d 3.9 abc 6.5 a-d
W 457 C 2.7 a-d 4.6 abc 7.3 a-e
XW 459 C 3.1 a-d 5.5 abc 8.6 a-f
PSR 459494 3.3 a-d 3.5 abc 6.8 a-d
PSR 459694 3.4 a-d 2.9 abc 7.3 a-d
PSR 459194 3.5 a-d 2.5 ab 6.0 a-d
WR 459 3.5 a-d 6.5 ab 10.0 a-g
PSR 459594 3.6 a-d 5.3 abc 8.9 a-f
Norstar (half rate) 3.8 a-c¢ 6.0 abc 9.8 a-g
Fortress (half rate) 3.8 a-e 7.7 bc 11.6 a-g
W 456 C 4.0 a-e 8.3 c 12.1 a-g
PSR 459294 5.4 a-f 2.2 a 7.6 a-e
XPH 15055 6.3 a-f 4.9 abc 11.2 a-g
Norstar (check) 6.7 a-f 5.5 abc 12.2 a-g
XW 458 C 7.1 a-f 6.3 abc 11.9 a-g
Norstar (full rate) 8.5 b-f 6.9 abc 15.3 c¢c-g
XPH 15059 9.4 c-f 6.4 abc 15.8 d-g
XPH 15057 9.7 def 4.1 abc 13.8 b-g
XPH 15058 11.2 f 6.0 abc 19.6 ¢

W 456 11. 7 ef 6.2 abc 17.9 fg
XPH 15056 12.4 f 4.8 abc 17.2 e-g

*  Numbers in a colunmm followed by the sane letter are not significantly
di fferent at P=0.05, Fisher's Protected L.S.D. Test.
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PMR REPORT # 024 SECTI ON B: | NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR/ | RAC: 84100737

CROP: Oni ons, cv. Prince
PEST: Oni on nmaggot, Delia antigua (Meig.)

NAME AND AGENCY:

RI TCEY G and HARRIS C R

Department of Environnental Biology, University of Guel ph, Guel ph, ON, N1G 2W
Tel : (519) 824-4120, ext. 3333 Fax: (519) 837-0442

E-mai |l : cgaghon@vbhort. uoguel ph. ca
TI TLE: | NSECTI Cl DE SEED COATI NGS AND GRANULAR | NSECTI Cl DE FOR ONI ON MAGGOT
CONTROL

MATERI ALS: LORSBAN 15 G (chlorpyrifos), AZTEC 2.1 G (phosetbupirin 2% +
cyfluthrin 0.1%, TRIGARD 75% (cyromazi ne), LORSBAN 48% (chl orpyrifos),
EXP80415A 500 g/L (fipronil), PRO GRO (carbathiin 30% + thiram 50% .

METHODS: The tests were done at the Holland Marsh, Ontario, on nuck soil. The
experinmental plot was arranged in a random zed conpl ete bl ock design with four
replications. Each two-row plot was 6 mlong with a spacing of 40 cm between
the rows. Commercial film seed coatings (Bejo FILMKOTE) were provided by

Bej ozaden Ltd., Warnenhui zen, Holland. The granul ar fornul ati ons were applied
in the furrow at planting tine (May 15, 1996) by adding themwith the seed on
a V-belt planter. Estimates for the effectiveness of treatnents were nmade by
counting the nunber of plants in each rowto determine the initial stand on
June 6 and then by exanmining one row in each plot twice weekly fromJune 10 to
July 18 to deterni ne onion maggot danmage. On each sanple date plants that were
wi |l ted from oni on maggot danage were counted and renoved. On July 24, the
remai ni ng plants were pulled and exam ned for oni on nmaggot danage. On August
29 the second row of plants were pulled and exani ned for damage.

RESULT: Data are presented in Table 1.

CONCLUSI ON: Al'l the comercial seed treatnents in conbination with furrow
treatments were effective in controlling the first generation of the onion
maggot (Table 1). In conparing the single granular applications the higher
rate of the AZTEC granul ar treatnent was nore effective than the LORSBAN
granul ar treatnment. The seed treatnments with no addition of granular treatnent
were effective in controlling the onion maggot. By the end of August there was
high plant loss (95% in the check due to a conbination of onion naggot

i nfestation and extrenely high oni on snut danage.
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Table 1. Initial stand, percent maggot damage, and percent stand | oss
following the indicated granular and seed treatnents at seeding.

Initial plant % maggot %
Granul ar Rat e Seed Rat e count damage* st and
treatments kg Al/ha treatnments g Al/kg / 6 mrow / 6 mrow |oss**
LORSBAN 15 G 1.1 TRI GARD 25 227abcd*** 8. 2de 56. 6bcd
LORSBAN 15 G 1.1 TRI GARD 50 236ab 1. 9de 42. 6de
LORSBAN 15 G 1.1 EXP80415A 25 230abc 2. 5de 52. 8bcd
LORSBAN 15 G 1.1 EXP80414A 50 219abcd 1. 9de 43. 8de
AZTEC 2.1 G 0.5 TRI GARD 25 225abcd 2. 9de 49. 7cde
AZTEC 2.1 G 0.5 TRI GARD 50 211abcd 0.7e 35.7e
AZTEC 2.1 G 0.5 EXP80415A 25 223abcd 1. 1e 51. 1bcde
AZTEC 2.1 G 0.5 EXP80415A 50 213abcd 1.9e 42. 4de
AZTEC 2.1 G 0. 25 TRI GARD 50 200cd 2. 0de 44, 2de
AZTEC 2.1 G 0. 25 EXP80415A 50 242a 2. 0de 52. Obcd
LORSBAN 15 G 1.1 .- 229abc 42.0b 56. 1bcd
AZTEC 2.1 G 0. 25 .- 225abcd 24.7c 62. 1bc
AZTEC 2.1 G 0.5 .- 215abcd 8. 8d 50. 9cde
.- TRI GARD 25 216abcd 7. 2de 69. 3b
.- TRI GARD 50 207bcd 3. 5de 42. 4de
.- EXP80415A 25 235ab 3. 5de 55. 9bcd
.- EXP80415A 50 227abcd 1. 8e 47. 8cde
Check --- ---- 195d 61. 2a 95. 0a
ANOVA P#0. 05 33 6.8 17.3

* Accumul ative counts June 10, 14, 17, 21, 25, 28, July 2, 5, 8, 12, 16, 18,
and 24.
*x 1st and 2nd generation final count August 29.
***  Means followed by the sanme letter are not significantly different
(P#0.05; LSD test).

PMR REPORT # 025 SECTI ON B: | NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR/ | RAC: 84100737

CROP: Onions, cv. Prince
PEST: Oni on nmaggot, Delia antiqua (Meig.); onion smut, Urocystis cepul ae Frost

NAME AND AGENCY:

RI TCEY G and HARRIS C R

Department of Environnental Biology, University of Guel ph, Guel ph, ON, N1G 2W
Tel : (519) 824-4120, ext. 3333 Fax: (519) 837-0442

E-mai | : cgagnon@vbhort . uoguel ph. ca

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

MATERI ALS: TRI GARD 75% (cyr omazi ne), LORSBAN 48% (chl orpyrifos), EXP80415A
500 g/L (fipronil), PRO GRO (carbathiin 30% thiram 50%.

METHODS: The tests were done at the Holland Marsh, Ontario, on nuck soil. The
trial was arranged in a random zed conpl ete bl ock design with four
replications. Commercial filmseed coatings (Bejo FILMKOTE) were provided by



Bej ozaden Ltd., Warnenhui zen, Holland. Seed treated with PRO GRO was applied
in the furrow at planting (May 14, 1996) using an Earthway precision garden
seeder. Each two-row plot was 6 mlong and spaced 40 cm apart. The nunber of
plants in each row was counted for initial stand on June 6 and then exam ned
twice weekly fromJune 10 to July 18 for onion naggot damage. On each sanple
date plants wilting from onion maggot were counted and renmoved. On July 23,
the remaining plants were pulled and exam ned for onion naggot damage. On
August 28 the second row of plants were pulled and exani ned for damage. On
July 18, 50 plants with four replicates were renoved to determ ne smut

i nfection. The plants were rinsed with water to remove adhering dirt and the
the bul b was exanined visually for snmut synptons.

RESULTS: Data are presented in Table 1.
CONCLUSION:  Wth the high level of maggot infestation (49.5%, the higher

rates of the conmercial seed treatnents of TRI GARD and EXP80415A were nore
effective than the seed treatnment LORSBAN in controlling the first generatio
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of the onion maggot (Table 1). By the end of the second generation, there was

high plant |oss due mainly to extrenely high onion smut damage (range 52% to
65% . In conparing stand count there was no signicant difference between the
check and the insecticide treated seed.

Table 1. Initial stand and percent nmmggot danage, stand | oss and onion srut
following the indicated seed treatnent.

Initial % % %
Seed Rat e pl ant maggot st and oni on
treatments (g Al/kg seed) count damage/ 6 nt | oss smut

/6 mrow Gen. 1 Gen. 2
TRI GARD 25.0 214bc** 8. 6¢C 79. Obc 57
TRI GARD 50.0 212bc 1.5c 67.7c 56
TRI GARD 75.0 206bc 2.7c 68. 3c 59
LORSBAN 25.0 193¢ 29.9b 88. 3ab 61
LORSBAN 50.0 202bc 26. 5b 86. 4ab 65
LORSBAN 75.0 199bc 21.5b 88. 0ab 61
EXP80415A 12.5 245a 7.5c 71.7c 53
EXP80415A 25.0 245a 1.5c 72.6¢C 67
EXP80415A 50.0 221b 3.2c 75. 0c 52
Check -- 195abc 49. 5a 97. 8a 57
ANOVA P#0. 05 22 9.8 11. 4 ns

* Accumul ative counts June 10, 14, 17, 21, 25, 28, July 2, 5, 8, 12, 16, 18,
and 23.

** Means followed by the same letter are not significantly different (P#0.05

LSD test).
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PMR REPORT # 026 SECTI ON B: I NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR/ | RAC: 84100737

CROP: Onions, cv. Fortress
PEST: Oni on nmaggot, Delia antiqua (Meig.); onion smut, Urocystis cepul ae Frost

NAME AND AGENCY:

RI TCEY G and HARRIS C R

Department of Environnental Biology, University of Guel ph, Guel ph, ON, N1G 2W
Tel : (519) 824-4120, ext. 3333 Fax: (519) 837-0442

E-mai | : cgagnon@vbhort . uoguel ph. ca

MACDONALD M R and JANSE S

Ontario Mnistry of Agriculture, Food and Rural Affairs, Mick Research
Station, Kettleby, ON, LOG 1J0O

Tel : (416) 775-3783 Fax: (416) 775-4546 E-mai | : ncdonam@ov. on. ca

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

MATERI ALS: LORSBAN 15 G (chlorpyrifos), AZTEC 2.1 G (phosetbupirin 2.0% +
cyfluthrin 0.1%, GOVERNOR 75 WP (cyromazi ne), PRO GRO (carbathiin 30% +
t hi ram 509 .

METHODS: The tests were done at the Holland Marsh on nuck soil. The
experinmental plot was arranged in a random zed conpl ete bl ock design with four
replicates. Commercial custom coated PRO GRO and GOVERNOR treated seed were
provi ded by the Asgrow Seed Co. The seed treatnment GOVERNOR was applied at the
rate of 50g Al/kg of seed. The granular formul ati ons were applied using a

St an- Hay precision seeder in a bed of four double rows 24 mlong on May 9,
1996. Each bed had an untreated row and the three remaining rows had

i nsecticde-treated seed with or without a granular treatnment. On May 30 an
assessnment of initial stand was based on the nunber of plants in each of two,
2-mlengths in each row. The designated segnents for the assessnent of the
first generation of onion nmaggot were checked twi ce weekly fromJune 10 to
July 18, and damaged plants were counted and removed. On July 22, all plants
were pulled fromthe sane two, 2-m segnents in each row and pl ants exam ned
for maggot damage. At the end of the second and third generation, all plants
were pulled fromthe designated two, 2-mlengths in each row and plants were
exam ned for nmaggot damage. On Cctober 1, 5 m of onions of each row were
harvested for yield. On June 27 and July 16, 50 plants with four replicates
were renmoved to determ ne snut infection. The plants were rinsed with water to
renove adhering dirt and the bulb was exami ned visually for snmut synptons.

RESULTS: Data are presented in Table 1.

CONCLUSI ON: The regi stered seed treatment GOVERNOR al one and in conbination
with furrow treatnents was effective in controlling the first generation of
the oni on maggot (Table 1). The LORSBAN granul ar treatnent was not as
effective as the unregistered granular insecticide AZTEC. By the end of the
second and third generation the accunul ati ve damage of the oni on maggot had
increased for all treatnments. The stand | oss was also attributed to extrenely
hi gh onion smut infection.



Table 1. Initia

st and, percent
foll owing the indicated granul ar

maggot danage,
and seed treatnents at seeding.

percent stand | oss,

50

Treatnents

G anul ar Rat e

% Maggot

damage*

% St and | oss**

.25
.50

LORSBAN 2.2
Check 0
AZTEC 0.25
AZTEC 0.5
ANOVA P#0. 05

% Oni on snut :
Regul ar seed:

Initia

pl ant

Seed count/
6 mrow
---- 193ab***
---- 192ab
---- 188abc
---- 199a
- 199a
---- 196ab
---- 186abcd
GOVERNCR 194ab
- 191abc
GOVERNCR 173d
GOVERNCR 193ab
GOVERNCR 191abc
192ab
GOVERNOR 178cd
GOVERNCOR 184bcd
GOVERNCOR 191abc

14
June 27
31
38

Trigard treated seed:

* Accumul ative counts June 10, 14, 17, 21, 25, 28, July 2, 5, 8, 12, 16, 18, and 24.
** 1st and 2nd generation fina

July 1
41
47

N
evNPEPONMNEDNO

6

count August 26

and yield

Yield

(kg/ ha
Gen 1,2, &3 x 10)
68. 6a 67. 2e
44.7fg 104. 4a
54, Ocdef 81. Obcde
55. 3bcdef 90. 5abc
65. 5ab 70. 6de
46. 3f g 93. 6ab
41. 5g 101. 4a
58. 3abcde 80. 8bcde
62. 7abc 79. 9bcde
47.9ef g 89. 2bcd
39. 99 93. 8ab
50. 9def g 96. 5ab
64. 8abc 71. 4cde
61. 3abcd 86. 7abcd
47. 4ef g 101. 7a
57. 7abcde 89. 3abc
10.8 18.5

**x  Means followed by the same letter are not significantly different (P#0.05; LSD

test).

PMR REPORT # 027

CROP: Oni ons,

PEST: Onion thrips,

NAME AND AGENCY:

SECTI ON B:

| NSECTS OF VEGETABLES AND SPECI AL CROPS

| CAR/ | RAC: 84100737

cv. Benchnark

RI TCEY G and HARRIS C R

Department of Environnental
3333

Tel : (519) 824-4120, ext.

E-mai | . cgagnon@vbhort. uoguel ph. ca

Thri ps tabaci

Bi ol ogy, University of GCuel ph,
(519) 837-0442

Fax:

Li nd.

CGuel ph,

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

ON, N1G 2w
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MATERI ALS: CYMBUSH 250 EC (cypernethrin), MATADOR 120 CSO (I anbda-
cyhal othrin), MATADOR 120 EC (I anbda-cyhal ot hrin), NAF (spinosad).

METHODS: The tests were done at the Holl and Marsh, Ontario, on nuck soil
Onions were planted with a Stan-Hay precision seeder in a bed of four double
rows. The experinmental plot was arranged in a random zed conpl ete design. The
plots were two beds, 7 mlong, replicated four times. The treatnents were
applied at 500 L of liquid per/ha with a tractor-nounted sprayer at 600 kPa on
August 26, 1996. The thrips popul ati on was assessed by exani ning ten onion
plants in each plot. Nynphs and adults were counted on each | eaf and the | eaf
was stripped to count thrips in the |eaf axil

RESULT: Results are presented in the Table bel ow.

CONCLUSI ONS: Three days after application, CYMBUSH and both formul ati ons of
MATADOR were nore effective in controlling the nynphal and adult popul ation.

Ei ght days after application NAF 85 was not effective in controlling the onion
thrips popul ation.

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

Mean number of thrips per plant
Days after application

Rat e Pre-application 3 8

Treat ments g/ Al / ha N A N A N A

1 CYMBUSH 250EC 70 4.1 0.3 1.1b 0.1b 6.8 0.5
2 NAF 85 100 1.0 0.2 2.4b 0.1b 11.7 1.1
3 NAF 85 200 0.7 0.4 7.2ab 0. 6ab 36.3 2.1
4 NAF 85 400 7.8 0.5 5.0ab 0. 3ab 30.1 1.4
5 MATADOR 120CSO 10 0.2 1.0 3.7b 0.1b 14.5 0.8
6 MATADOR 120 EC 10 4.8 2.0 1.4b 0.0b 11.7 0.5
7 Control 9.4 1.4 12.9a 0.9a 34.2 2.7
ANOVA P#0. 05 ns ns 8.7 0.7 ns ns

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

PMR REPORT # 028 SECTION B: I NSECTS OF VEGETABLE AND SPECI AL CROPS
STUDY DATA BASE: 280-1252-9304

CROP: Cooking onion, cv. Prince
PEST: Onion maggot (OM, Delia antiqua (Meigen)

NAME AND AGENCY:

TOLMAN J H and McFADDEN G A

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

Tel : (519) 457-1470 ext. 232 Fax: (519) 457-3997 E-nmil: tol manj @m agr.ca

TITLE: EVALUATI ON OF SEED COATI NGS FOR CONTROL OF ONI ON MAGGOT ATTACKI NG
COOKI NG ONI ONS I N ORGANI C SO L
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MATERI ALS: REGENT 200 F (fipronil), LORSBAN 480 E (chlorpyrifos), GOVERNOR 75
WP (cyromazine), PRO GRO (carbathiin + thiran).

METHODS: Commercial film seed coatings, containing insecticide + PRO GRO
were applied by BEJOZADEN Ltd. in Warmenhui zen, Holland. Al seed was pl anted
at the London Research Farmon May 1 in 3-row microplots (2.25 mlong x 0.9 m
wide) filled with insecticide residue-free organic soil. Al treatments were
replicated three tines in a random zed conpl ete bl ock design. On May 31 a
total of 250 OM eggs from an insecticide-susceptible strain, originally

coll ected on the Thedford Marsh (TM, were buried 1 cm deep besi de one onion
row in each plot. The infested row |l ength was delineated by stakes and the
nunber of onion plants was counted. Infestations to remaining rows were
repeated on June 3 and 5. Surviving onion plants were counted 4 weeks after
each infestation and the percent |oss cal cul ated. Data were subjected to
arcsin square root transformation prior to statistical analysis by analysis of
vari ance; significance of differences anmong treatnents nmeans was determ ned
usi ng Duncan's New Multiple Range Test. Untransformed data are presented.

RESULTS: See Table 1. bel ow

CONCLUSI ONS:  For all infestations, nunbers of onion seedlings remaining after
4 weeks were significantly higher when the seed coating included an

i nsecticide. Although not statistically significant, nore onions were
destroyed by feeding OMfollowing Infestations Il and |1l when seed was coated
wi th GOVERNOR t han when seed was coated with either REGENT or LORSBAN

Table 1. Effect of seed coatings on onion stand | oss due to onion maggot.

No. Insecticide Rat e Mean % Oni on Loss after Indicated Infestation
in Seed (g Al/ Infest. | Infest. I Infest. I
Coat i ng kg seed) (May 31) (Jun 2) (Jun 5)

1 GOVERNCOR 75 WP 50.0 5.6 b* 10.0 b 27.1 b

2 LORSBAN 480 E 50.0 2.4 b 7.5 b 7.9 b

3 REGENT 200 F 25.0 4.5 Db 7.7 b 8.2 b

4 CONTROL --- 40.2 a 73.7 a 80.2 a

* Means within a columm followed by the sane letter are not significantly
di fferent (P#0.05) as determnined by Duncan's New Miltiple Range Test.
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RAPPCORT # 029 SECTI ON B: | NSECTES DES LEGUMES ET CULTURES SPECI ALES
BASE DE DONNEES DES ETUDES: 87000221

CULTURE: Ponme de terre, cv. Superior
RAVAGEUR: Doryphore de |a ponmme de terre, Leptinotarsa decenlineata (Say).

NOM ET ORGANI SME:

DUCHESNE R-M et GOULET B

Centre de recherche et d'expérinmentation en régie et protection des cultures,
MAPAQ, 2700, rue Einstein, Sainte-Foy, Québec, GLP 3W8

Tél: (418) 644-2156 Tél écopieur: (418) 644-6855 Emmil: rnduches@iq.qc.ca

TI TRE: NOVODOR ET KRYOCI DE UTI LI SES AVEC BOND ( ADJUVANT) CONTRE LE DORYPHORE
DE LA POWWE DE TERRE, SAI SON 1996.

PRODUI TS: KRYOCI DE (fl uoal um nate de sodium 96%; NOVODOR FC (endot oxi ne-
delta de Bacillus thuringiensis var. tenebrionis, 3,0%; BOND (adhésif, 0,25%
viv).

METHODES: L' essai a été réalisé a Deschambault (Québec) selon un plan a blocs
conplets al éatoires avec 4 répétitions. Les pormes de terre ont été plantées
le 24 mai 1996 a 25 cm d' espacenent. Les parcelles de 7,5 mde | ongueur
conprenai ent 4 rangs espacés de 0,9 m Les traitenents préconi sés pour NOVODOR
et KRYOCIDE étaient |es suivants respectivenent: 1. NOVODOR, 2. NOVODOR +
BOND, 3. TEMO N (sans traitenent); 1. KRYOCI DE, 2. KRYOCIDE + BOND, 3. TEMO N
(sans traitenment). La prem ére intervention a été effectuée 7 jours apres

| "apparition des petites larves (10-30% d' écl osi on des oeufs; 100% L1 + L2) et
les intervalles entre les traitenents varient de 5 a 8 jours. Les insecticides
ont été pul vérisés pour chacun des traitenents le 27 juin et les 2, 10 et 18
juillet a |I"aide d un pul vérisateur nonté sur tracteur (pression: 1575 kPa,
vol une: 800 L/ha). Les interventions ont été effectuées en dépit des
prévisions de pluie, afin de meux vérifier la performance de |'adjuvant BOND
a augnenter |'adhérence du produit sur le feuillage en période de | essivage
trés accentuée en juillet. L'évaluation des densités du doryphore a été

ef fectuée sur 10 plants pris au hasard dans | es deux rangées du centre. Le
dommage aux plants a été éval ué visuell ement pour chacune des parcelles a

| "aide d' un indice de défoliation de 0 a 8. Les plants de pomrme de terre ont
été défanés le 12 ao(t avec du REGLONE (diquat 2 L p.c./ha). Le rendenent en
tubercules a été déterniné a partir de |la récolte des deux rangées du centre
de chaque parcelle faite le 21 ao(t 1996.

RESULTATS: Voir les tableaux 1 (NOVODOR) et 2 (KRYOCIDE) ci-dessous.

CONCLUSI ONS: L' ajout de certains adjuvants a un produit vise a favoriser son
adhérence sur le feuillage lors de précipitations et ainsi naintenir son
efficacité. Dans cette optique, BOND (adjuvant) a été conbiné a NOVODOR et
KRYOCI DE au cours de | a saison 1996 qui s'est mani festenent bien prétée a
cette étude, puisque les précipitations ont été tres fréquentes en juillet.
Dans |'ensenble, les résultats (densités, donmages et rendenents) indiquent
que |'ajout de BOND a NOVODOR et a KRYOCIDE n'a pas significativenent augnmenté
|"efficacité des produits (Tableaux 1 et 2). Toutefois, on a noté une | égére
di m nution des densités larvaires du traitenent NOVODOR avec BOND
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(significative test t) aprés la pulvérisation du 2 juillet qui a été suivie de
fortes précipitations les jours suivants. Cette tendance n'a pas été observée
avec KRYCCIDE qui nméne avec |'addition d'un adjuvant n'a pas perms

d' augnenter son adhérence sur |le feuillage. Conparativenent a NOVODOR
(solution liquide), KRYOCIDE est un produit en poudre nouillable qui serait
plus facil enent sensible au dél avage par la pluie. Dans d' autres projets, nous
avons observé en 1996 pour KRYOCI DE une efficacité | égerenment inférieure a
celle de 1994 et 95, probabl enment attribuable aux dél avages fréquents en
juillet. Pour tous les traitements avec NOVODOR et KRYOCI DE, |es indices de
dommage aux plants ont tout de méne été treés faibles et stables pendant toute
| a sai son avec aucune différence significative observée au niveau des
rendenents. Les rendenents avec NOVODOR et KRYOCI DE sont toutefois
significativenment différents de ceux obtenus chez |es Ténvins. Les indices de
dommage chez | es Témpi ns sont deneurés bas et stables pendant les trois

prem éres senmmines de juillet en raison d' une saison fraiche et pluvieuse.
Cependant, |'incidence de |a défoliation sur |es rendenents est principal enent
attribuable a un retour a des conditions clinmatiques de sai son plus nornel es
vers la fin juillet et en ao(t avec des indices de domrage supérieurs a 4,0
princi pal ement en période de floraison. Bien que |'incidence du doryphore en
1996 a été inférieure aux sai sons précédentes, NOVODOR et KRYOCI DE ont tout de
ménme été relativenent tres efficaces en dépit des conditions particulieres
rencontrées cette saison. Ainsi, |'ajout de BOND n'a pas eu d'i npact
significatif sur ces produits. Sans BOND, |es formul ati ons de KRYCCI DE et pl us
particuli érement de NOVODOR seraient relativenent treés stables.

Table 1. Nonbre noyen de | arves de doryphores/plant, domrage et rendenent
vendabl e, sai son 1996.

Trai t enment Popul ation larvaire Dommage” Rendenent
I nsecticide Dose juin juillet juillet aolt (t/ha)
(p.c./ha)
26 05 12 31 02 10 23 05

1. NOVODOR 7,0 L 1,07 2,7b 2,4b 4,9b 1,0 1,0b 1,0b 1,0b 42,7a
2. NOVODOR 7,0 L + 1,0 2,2b 2,9b 3,8b 1,0 1,0b 1,0b 1,0b 42,8a

+ BOND 0, 25% v/ v
3. TEMON --- 2,7 25,8a 44,1a 9, 9a 1,0 1,8a 4,8a 5,0a 29,6b

* Eval uation visuelle par parcelle: indice de défoliation de 0 a 8 (0) pas
de défoliation; (1) 2-60% des plantes avec folioles | égérement endommagés;
(1.5) > de 60% des plantes avec folioles | égérenent endomuagées; (2) 2% des
pl antes avec $ une feuille conposée défoliée a $ 50% (3) 2-9% des pl antes
avec $ une tige défoliée a $ 50% (4) 10-24% des plantes avec $ une tige
défoliée a $ 50% (5) 25-49% des plantes avec $ une tige défoliée a $ 50%
(6) 50-74% des plantes avec $ une tige défoliée a $ 50% (7) 75-99% des
pl antes avec $ une tige défoliée a $ 50% (8) 100% des plantes avec $ une
tige défoliée a $ 50%

** Les résultats sans lettre ou suivis d une néne lettre ne sont pas
significativenent différents, a un seuil de 0,05 (Waller-Duncan).
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Tabl e 2. Nonbre noyen de | arves de doryphores/plant, domrage et rendenent
vendabl e, sai son 1996.

Trai t enent Popul ation larvaire Dommage” Rendenent
I nsectici de Dose juin juillet juillet aolt (t/ha)
(p.c./ha)
26 05 12 31 02 10 23 05
1. KRYCCIDE 11,0 L 2,3 3,4b 2,1b 2,2b 1,0 1,0b 1,0b 1,0b 42,6a
2. KRYCCIDE 7,0 L + 1,1 3,4b 3,3b 3,2b 1,0 1,0b 1,0b 1,0b 42,8a
+ BOND 0, 25% v/ v
3. TEMON 2,7 25,8a 44,1a 9,9a 1,0 1,8a 4,8a 5,0a 29, 6b

* Evaluation visuelle par parcelle: indice de défoliation (Indice «Boiteau»)
de 0 & 8: voir tableau 1.

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

RAPPCRT # 030 SECTI ON B: | NSECTES DES LEGUMES ET CULTURES SPECI ALES
BASE DE DONNEES DES ETUDES: 86000718

CULTURE: Ponmre de terre, cv. Superior
RAVAGEUR: Doryphore de |a ponme de terre, Leptinotarsa decenlineata (Say).

NOM ET ORGANI SME:

DUCHESNE R-M et GOULET B

Centre de recherche et d'expérinmentation en régie et protection des cultures,
MAPAQ, 2700, rue Einstein, Sainte-Foy, Québec, GLP 3W8

Tél: (418) 644-2156 Tél écopi eur: (418) 644-6855 Email :

rmduches@i g. qc. ca

TI TRE: EFFI CACI TE DE FI PRONI L CONTRE LE DORYPHORE DE LA POMVE DE TERRE
SAl SON 1996.

PRODUI TS: EXP60115A (fipronil, 200 g/L); ADM RE 240FS (i m dacl oprid).

METHODES: L' essai a été réalisé a Deschambault (Québec) selon un plan a blocs
conplets al éatoires avec 4 répétitions. Les pormes de terre ont été plantées
le 27 mai 1996 & 25 cm d' espacenment. Les parcelles de 7,5 mde | ongueur
conprenai ent 4 rangs espacés de 0,9 m Les traitenents étaient |es suivants:
1. ADMRE foliaire; 2. ADMRE sol; 3. fipronil; 4. TEMON (sans traitenent).
Le taux d' écl osion des nasses d'oeufs étaient de 43% (100% L1 + L2) lors de la
prem ére intervention et les intervalles entre les autres traitenments varient
de 7 & 10 jours. ADMRE au sol a été appliqué lors de la plantation, tandis
gue les autres insecticides ont été pulvérisés le 27 juin et les 5 et 12
juillet a |"aide d un pul vérisateur nonté sur tracteur (pression: 1575 kPa,
vol une: 800 L/ha). L'évaluation des densités du doryphore a été effectuée sur
10 plants pris au hasard dans | es deux rangées du centre. Le donmage aux
plants a été évalué visuellenent a |'aide d un indice de défoliation de 0 a 8.
Les plants de ponme de terre ont été défanés le 15 ao(t avec du REGLONE
(diquat 2 L p.c./ha). Le rendenent en tubercules a été déterm né a partir de
|l a récolte des deux rangées du centre de chaque parcelle faite | e 28 aodt
1996.



56
RESULTATS: Voir |le tableau ci-dessous.

CONCLUSI ONS: L'efficacité de |'insecticide fipronil a été conparé a ADM RE
appliqué sur le feuillage ou au sol lors de la plantation. L' ensenbl e des
résultats (densités, donmages et rendenent) indiquent que ces insecticides se
sont avérés trés performant comparati venent au Ténpin, sans traitenent
(Tableau 1). En regard de toutes nos évaluations de densités, fipronil a été
plus efficace contre les adultes qu' ADM RE foliaire et significativenment plus
efficace qu ADMRE au sol vers la fin de juillet contre les larves. De plus,
ces deux insecticides senbleraient affecter | e conportenent de | a ponte,

pui sque des nmsses d' oeufs ont été retrouvées plus fréquenment sur |la face
supérieure des feuilles. Pour fipronil et ADMRE foliaire |es densités

| arvai res sont deneurées trés basses et significativenent inférieures a ADM RE
au sol alafinjuillet. Il est a noter que |la rémanence d ADM RE (au sol)
dimnue a partir de la troisiene semaine de juillet et se traduit par une
augnentati on du domrage suite a une colonisation tardive des parcelles par des
adultes printaniers et |'arrivée de masses d' oeufs et de larves. La protection
du feuillage a été tout aussi val able avec ADMRE foliaire. La saison fraiche
et pluvieuse a réduit |'incidence du doryphore et |e donmage est demeuré
faible (#1,0) et stable durant |a période de floraison, et ce, ménme pour |le
Témoin (#2,0). En aodt, un retour a des conditions climtiques plus nornal es
de saison a accentué | e dével oppenent des | arves et |e donmage aux pl ants.
Ainsi, |'indice de dommge chez |le Ténpin est passée de 2,0 a 6,0 du 5 au 12
aolt. Pour ADM RE et fipronil, |le dommge est denmeuré sensi bl enment identique a
celui observé le 5 aolt. Le rendenent chez le Ténpin a été tres affecté
conparativenment a ADM RE et fipronil. Pour ces insecticides, |es rendenents ne
different pas significativenment entre eux. En dépit d' un indice de dommage
relati vement faible et stable chez le Ténmpin en saison, |'incidence sur le
rendenment a tout de méne été treés significative avec une réduction d' environ
6,8 t/ha. Cela supporte de nouveau |'inportance de bien protéger le feuillage
pendant toute |la saison et de maintenir des seuils d'interventions bas. Selon
I es conditions qui prévalaient en 1996, fipronil a été tout aussi performnt
gqu' ADM RE foliaire et ADMRE au sol. Fipronil et ADM RE, appliqués sur le
feuillage, denmeurent donc des produits plus rentables économ quenent que des
interventions strictenent orientées au sol en début de saison. Dans un
programme de lutte intégrée contre |le doryphore, |a performance de fiproni
pernmettra d' associ er stratégi quenent son enploi a celui d ADM RE en sai son
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Table 1. Nonbre noyen de | arves de doryphores/plant, domrage et rendenent
vendabl e, sai son 1996.

Trai t enent Popul ation larvaire Dommage” Rendenent
I nsectici de Dose juin juillet juillet aolt (t/ha)
(p.c./ha) 26 05 17 30 05 19 26 05

1. ADM RE 200 m 0,6~ 3,3b 0,0b O0,O0c 0,0c 0,0c 0,0c 0,8b 45,8a
f ol

2. ADM RE 850 m 0,0 0,0c 0,4b 3,8b 0,0c 0,0c 1,0b 1,0b 47,1a
SO

3. Fipronil 125 m 0,4 3,8 0,5b 0,5c 0,5b 0,8b 1,0b 1,0b 46, 3a

4. TEMO N --- 0,5 6, 2a 23, 2a 15, 3a 1,0a 2,0a 2,0a 2,0a 39,7b

* Eval uation visuelle par parcelle: indice de défoliation (Indice «Boiteau»)
de 0 a 8: (0) pas de défoliation; (1) 2-60% des plantes avec folioles
| égérenment endonmmagés; (1.5) > de 60% des plantes avec folioles | égérenent
endonmmegées; (2) 2% des plantes avec $ une feuille conposée défoliée a $
50% (3) 2-9% des plantes avec $ une tige défoliée a $ 50% (4) 10-24% des
plantes avec $ une tige défoliée a $ 50% (5) 25-49% des plantes avec $
une tige défoliée a $ 50% (6) 50-74% des plantes avec $ une tige défoliée
a $50% (7) 75-99% des plantes avec $ une tige défoliée a $ 50% (8) 100%
des plantes avec $ une tige défoliée a $ 50%

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

RAPPORT # 031 SECTION B: | NSECTES DES LEGUMES ET CULTURES SPECI ALES
BASE DE DONNEES DES ETUDES: 86000718

CULTURE: Ponmre de terre, cv. Superior

RAVAGEUR: Doryphore de |a pormme de terre, Leptinotarsa decenmlineata (Say).

NOM ET ORGANI SME:

DUCHESNE R-M et GOULET B

Centre de recherche et d'expérinmentation en régie et protection des cultures,
MAPAQ, 2700, rue Einstein, Sainte-Foy, Québec, GLP 3W8

Tél : (418) 644-2156 Email: rmduches@ig.qc. ca

Tél écopi eur: (418) 644-6855

TI TRE: EFFI CACI TE DE SPI NOSAD A DI FFERENTES CONCENTRATI ONS CONTRE LE
DORYPHORE DE LA POMME DE TERRE, SAI SON 1996.

PRODUI TS: SPI NOSAD 480 (NAF85); ADM RE 240FS (i ni dacl opri d).

METHODES: L' essai a été réalisé a Deschambault (Québec) selon un plan a blocs
conplets al éatoires avec 4 répétitions. Les pormes de terre ont été plantées
le 27 mai 1996 & 25 cm d' espacenent. Les parcelles de 7,5 m de | ongueur
conprenai ent 4 rangs espacés de 0,9 m Les traitenents (p.c./ha) étaient les
suivants: 1. ADMRE foliaire (200,0 m); 2. ADMRE sol (850,0 m); 3. SPINGCSAD
(52,1 m); 4. SPINOSAD (78,1 m); 5. SPINOSAD (104,2 m); 6. SPINOSAD (208, 3
m); 7. TEMON. Le taux d' éclosion des masses d' oeufs étaient de 43% (100% L1
+ L2) lors de la prem ére intervention et |les intervalles entre |les autres
traitenents varient de 7 a 10 jours. L' ADMRE au sol a été appliqué lors de |la



58

pl antation, tandis que | es autres insecticides ont été pulvérisés le 27 juin
et les 5 et 12 juillet a |'aide d un pulvérisateur nonté sur tracteur
(pression: 1575 kPa, volune: 800 L/ha). L'évaluation des densités du doryphore
a été effectuée sur 10 plants pris au hasard dans |es deux rangées du centre.
Le dommage aux plants a été éval ué visuellenment a |'aide d un indice de
défoliation de 0 a 8. Les plants de ponme de terre ont été défanés |le 15 aolt
avec du REGLONE (diquat 2 L p.c./ha). Le rendenent en tubercules a été
déterniné a partir de la récolte des deux rangées du centre de chaque parcelle
faite | e 28 aolt 1996.

RESULTATS: Voir les tableaux 1 (SPINOSAD et ADM RE) et 2 (SPI NOSAD a
di ff érentes concentrations) ci-dessous.

CONCLUSI ONS: Durant | a saison 1996, |'insecticide SPINOSAD utilisé a
différentes doses, a été conparé a ADMRE (foliaire et sol) afin d' en éval uer
son efficacité. Les résultats (densités, donmmges et rendenent) i ndi quent

gu' ADM RE et SPI NOSAD se sont avérés plus performants que |le Ténpin, sans
traitenent (Tableau 1). De plus, ces deux insecticides senbleraient affecter

| e conportenent de |a ponte, puisque des nmasses d' oeufs ont été observées plus
fréqguemrent sur la face supérieure des feuilles. Jusqu'a la m-juillet

SPI NOSAD a eu une performance senblable a ADMRE foliaire, mais
significativenment plus faible qu' ADMRE au sol. Par la suite, SPINCSAD, tout
conme ADM RE au sol, montre une efficacité inférieure & ADMRE foliaire. De
facon générale, SPINCSAD utilisé a doses élevées (104,2 et 208,3 m) a
davantage réduit | es populations larvaires que |les plus faibles doses (52,1 et
78,1 m), (Tableau 1 et 2). En fin de saison, SPINOSAD (208,3 m) présente
significativenment noins de grosses |larves (62,7% L3 + L4) que |es autres doses
(92,3 a 99,0% L3 + L4). La saison trés pluvieuse a réduit |'incidence du
doryphore et | e dommage est deneuré faible et stable (#1,0) durant |la
floraison, a un niveau qui n'a pas affecté | es rendenents pour |es parcelles
traitées avec ADM RE et SPI NOSAD. Le donmage est équival ent d' une dose a
|"autre et ne differe pas significativenent (Tableau 2). Il se conpare en fin
de saison a ceux obtenus avec ADM RE (Tableau 1). A part |a dose de 208, 3 ni
pour SPI NOSAD, |es rendenents sont conparables pour tous les traitenents

i nsecticides. Cette différence est principalenment attribuable a des conditions

vari abl es au niveau du chanp. Come |'incidence du doryphore a été
relativement faible en 1996, il serait sans doute plus sécuritaire d utiliser
SPI NOSAD a des doses de 104,2 a 208,3 mi. A ces doses, |'incidence sur les

densités larvaires serait plus stable et offrirait une neilleure protection du
feuillage. Selon les conditions expérinmental es de 1996, SPINOSAD est un

i nsecticide conparable a ADM RE foliaire et ADM RE au sol et peut
définitivenment étre utilisé en association avec ADM RE et d'autres moyens dans
un programre de lutte intégrée.
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Tabl e 1. SPINCSAD et ADM RE: Nombre nobyen de |arves de doryphores/plant,
dommage et rendenent vendabl e, saison 1996.
Trai t enent Popul ation larvaire Dommage” Rendenent
I nsectici de Dose juin juillet juillet aolt (t/ha)
(p.c./ha) 26 05 17 30 05 19 26 05
1. ADMRE 200,0 m 0,6 3,3b 0,0c 0,0e 0,0c 0,0c 0,0c 0,8b 45,8ab
(foliaire)
2. ADMRE 850,0 m 0,0 0, Oc 0,4c 3,8bc 0,0c 0,0c 1,0b 1,0b 47, 1a
(sol)
3. SPINCSAD 52,1 m 0,4 4,1lab 2,1b 3,9bc 0,8ab 1,0b 1,0b 1,0b 45, 3ab
4. SPINCSAD 78,1 m 0,4 4,6ab 1,0bc 5,1b 1,0a 1,0b 1,0b 1,0b 46,0ab
5. SPINCSAD 104,2 ml 0,0 4,4ab 0,2c 2,6cd 0,5b 1,0b 1,0b 1,0b 46,9a
6. SPI NOSAD 208,3 ml 0,0 2,3bc 1,1bc 2,1d 0,8ab 1,0b 1,0b 1,0b 43,3b
7. TEMO N --- 0,5 6,2a 23,2a 15,3a 1,0a 2,0a 2,0a 2,0a 39,7c

* Eval uation visuelle par parcelle: indice de défoliation (Indice «Boiteau»)
de 0 a 8: (0) pas de défoliation; (1) 2-60% des plantes avec folioles

| égérenment endonmmagés; (1.5) > de 60% des plantes avec folioles | égérenent
endonmmegées; (2) 2% des plantes avec $ une feuille conposée défoliée a $
50% (3) 2-9% des plantes avec $ une tige défoliée a $ 50% (4) 10-24% des
plantes avec $ une tige défoliée a $ 50% (5) 25-49% des plantes avec $
une tige défoliée a $ 50% (6) 50-74% des plantes avec $ une tige défoliée
a $50% (7) 75-99% des plantes avec $ une tige défoliée a $ 50% (8) 100%
des plantes avec $ une tige défoliée a $ 50%

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

Table 2. SPINCSAD a différentes concentrations: Nonmbre noyen de |arves de
doryphores/plant, dommage et rendenent vendabl e, saison 1996.

Trai t enment Popul ation larvaire Dommage” Rendenent
I nsecticide Dose juin juillet juillet aolt (t/ha)
(p.c./ha) 26 05 17 30 05 19 26 05
3. SPINCSAD 52,1 ml 0,4 4,1lab 2,1b 3,9b¢c 0,8 1,0b 1,0b 1,0b 45, 3ab
4. SPINCSAD 78,1 m 0,4 4,6ab 1,0bc 5,1b 1,0 1,0b 1,0b 1,0b 46, Oa
5. SPI NCSAD 104,2 ml 0,0 4, 4ab 0, 2c 2,6cd 0,5 1,0b 1,0b 1,0b 46, 9a
6. SPI NOSAD 208,3 ml 0,0 2,3b 1,1bc 2,1d 0,8 1,0b 1,0b 1,0b 43, 3b
7. TEMO N --- 0,5 6, 2a 23,2a 15,3a 1,0 2,0a 2,0a 2,0a 39,7c

* Eval uation visuelle par parcelle:
voir tableau 1.

Les résultats sans lettre ou suivis d' une néne lettre ne sont pas
significativenent différents,

de 0 a 8:

a un seuil

de 0,05 (Wl l er-Duncan).

indi ce de défoliation (Indice «Boiteau»)
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RAPPCRT # 032 SECTION B: | NSECTES DES LEGUMES ET CULTURES SPECI ALES
BASE DE DONNEES DES ETUDES: 86000718

CULTURE: Pommre de terre, cv. Superior
RAVAGEUR: Doryphore de |a ponmme de terre, Leptinotarsa decenlineata (Say).

NOM ET ORGANI SME:

DUCHESNE R-M et GOULET B

Centre de recherche et d'expérinmentation en régie et protection des cultures,
MAPAQ, 2700, rue Einstein, Sainte-Foy, Québec, GLP 3W8

Tél: (418) 644-2156 Tél écopi eur: (418) 644-6855 Enmil:

rmduches@i g. qc. ca

TI TRE: ESSAI D | NSECTI Cl DES CONTRE LE DORYPHORE DE LA POMME DE TERRE, SAI SON
1996.

PRODUI TS: ADM RE 240FS (i m dacl oprid); EXP60115A (fipronil, 200 g/L); NAF85
(spinosad, 480 g/L).

METHODES: L' essai a été réalisé a Deschambault (Québec) selon un plan a blocs
conplets al éatoires avec 4 répétitions. Les pormes de terre ont été plantées
le 27 mai 1996 & 25 cm d' espacenent. Les parcelles de 7,5 m de | ongueur
conprenai ent 4 rangs espacés de 0,9 m Les traitenents sont |les suivants: 1
ADM RE foliaire; 2. ADMRE sol; 3. fipronil; 4. spinosad; 5) TEMJ N (sans
traitenent). Le taux d'éclosion des nmasses d' oeufs étaient de 43% (100% L1 +
L2) lors de la premere intervention et les intervalles entre les autres
traitenents varient de 7 a 10 jours. L' ADMRE au sol a été appliqué lors de |la
pl antation, tandis que les autres insecticides ont été pulvérisés le 27 juin
et les 5 et 12 juillet a |I'aide d un pul vérisateur nonté sur tracteur
(pression: 1575 kPa, volune: 800 L/ha). L'évaluation des densités du doryphore
a été effectuée sur 10 plants pris au hasard dans |es deux rangées du centre.
Le dommage aux plants a été éval ué visuellenent a |'aide d un indice de
défoliation de 0 a 8. Les plants de ponme de terre ont été défanés |le 15 aolt
avec du REGLONE (diquat 2 L p.c./ha). Le rendenent en tubercules a été
déterniné a partir de la récolte des deux rangées du centre de chaque parcelle
faite | e 28 aolt 1996.

RESULTATS: Voir |le tabl eau ci-dessous.

CONCLUSI ONS: L'efficacité des insecticides fipronil et spinosad a été conparé
a ADM RE (foliaire et sol) lors des essais en 1996. Tous |les insecticides se
sont révél és significativenment plus performants (densités, dommmages et
rendenent) que |le Ténoin (Tableau 1). La saison particuliérenment pluvieuse a
réduit |'inpact du doryphore conparativenent a |la saison 1995 qui a été
beaucoup plus chaude. En effet, nméne un indice de dommage faible et stable
(#2,0) pour le Témoin pendant |a floraison a eu un inpact significatif sur le
rendenent. Ceci traduit bien |'inportance de trés bien protéger le feuillage
en mai ntenant des seuils d'interventions relativenent bas en saison. Les

i nsecticides ont tous été tres performants contre les adultes, mais fipronil a
senmbl € étre un peu plus efficace. Pour tous les insecticides, |es populations
| arvai res, conposées principal ement de petites larves (L1 + L2), ont été
mai nt enues a des seuils trés bas conparativenent au Ténmoin. De plus, les
densités | arvaires observées avec ADMRE foliaire, fipronil et spinosad ont
été relativenment simlaires jusqu a la m-juillet. Puis, vers le 30 juillet,
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ADM RE foliaire et fipronil ont eu une rémanence senbl abl e et

significativenment plus |ongue qu'avec spinosad pour |la troisiene intervention
Avec seulenent trois traitenents, ADM RE appliqué sur le feuillage a été tout
aussi efficace et plus écononique qu' ADM RE au sol. Ce dernier a une dose de
850 mM, a été rémanent jusqu' a la m-juillet. Par la suite, les densités et le
dommage aux plants ont progressivenent augnmenté jusqu'en aolt. Le donmage a
été | égérenment plus élevé en début de saison pour les traitements fipronil et
spi nosad, sans toutefois affecter |leur rendenment respectif. La différence
significative de rendenent entre spinosad (208,3 nl) et ADM RE au sol peut

s' expliquer par des conditions variables au niveau du chanp, puisqu' un
rendenment conparable a été obtenu avec une dose inférieure dans un autre
projet. A part cette situation particuliére, |les rendenments sont conparabl es
pour tous les insecticides. Selon |les conditions de 1996, fipronil et spinosad
ont été tout aussi performants qu' ADM RE foliaire et ADMRE au sol pour |a
protection foliaire et | es rendenents obtenus. Ces insecticides deneurent donc
des produits rentabl es écononi quenent et offrent de tres bonnes possibilités
dans un programre de lutte intégrée contre |e doryphore de Ia pome de terre.

Table 1. Nonbre noyen de | arves de doryphores/plant, domrage et rendenent
vendabl e, sai son 1996.

Trai t enment Popul ation larvaire Dommage” Rendenent
I nsecticide Dose juin juillet juillet aolt (t/ha)
(p.c./ha) 26 05 17 30 05 19 26 05
1. ADM RE 200,0 M 0,6 3,3b 0,0b 0,0d 0,0c 0,0c 0,0c 0,8b 45, 8ab
(foliaire)
2. ADM RE 850,0 M 0,0 0,0c 0,4b 3,8b 0,0c 0,0c 1,0b 1,0b 47, 1a
(sol)

3. Fipronil 1250 M 0,4 3,8 0,5b 0,5d 0,5b 0,8b 1,0b 1,0b 46, 3ab
4. Spinosad 208,3 m 0,0 2,3bc 1,1b 2,1c 0,8ab 1,0b 1,0Db 1,0b 43,3b

5. TEMO N --- 0,5 6,2a 23,2a 15,3a 1,0a 2,0a 2,0a 2,0a 39,7c

* Eval uation visuelle par parcelle: indice de défoliation (Indice «Boiteau»)
de 0 a 8: (0) pas de défoliation; (1) 2-60% des plantes avec folioles
| égérenment endommagés; (1.5) > de 60% des plantes avec folioles | égérenent
endonmegées; (2) 2% des plantes avec $ une feuille conposée défoliée a $
50% (3) 2-9% des plantes avec $ une tige défoliée a $ 50% (4) 10-24% des
plantes avec $ une tige défoliée a $ 50% (5) 25-49% des plantes avec $
une tige défoliée a $ 50% (6) 50-74% des plantes avec $ une tige défoliée
a $50% (7) 75-99% des plantes avec $ une tige défoliée a $ 50% (8) 100%
des plantes avec $ une tige défoliée a $ 50%

** Les résultats sans lettre ou suivis d' une néne lettre ne sont pas
significativenment différents, a un seuil de 0,05 (Waller-Duncan).
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RAPPCRT # 033 SECTI ON B: | NSECTES DES LEGUMES ET CULTURES SPECI ALES
BASE DE DONNEES DES ETUDES: 86000718

CULTURE: Ponmre de terre, cv. Superior
RAVAGEUR: Doryphore de |a ponme de terre, Leptinotarsa decenlineata (Say).

NOM ET ORGANI SME:

DUCHESNE R-M et GOULET B

Centre de recherche et d'expérinmentation en régie et protection des cultures,
MAPAQ, 2700, rue Einstein, Sainte-Foy, Québec, GLP 3W8

Tél : (418) 644-2156 Tél écopi eur: (418) 644-6855 Email :

rmduches@i g. qc. ca

TITRE: ADM RE AU SOL: REMANENCE ET | NTERVENTI ONS CONTRE LE DORYPHORE DE LA
POMVE DE TERRE, SAI SON 1996

PRODUI TS: ADM RE 240FS (i m dacl oprid); NOVODOR FC (endot oxi ne-delta de
Bacillus thuringiensis var. tenebrionis, 3,0%.

METHODES: L' essai a été réalisé a Deschambault (Québec) selon un plan a blocs
conplets al éatoires avec 4 répétitions. Les pormes de terre ont été plantées
le 28 mai 1996 a 25 cm d' espacenent. Les parcelles de 7,5 mde | ongueur
conprenai ent 4 rangs espacés de 0,91 m Les traitenents (p.c./ha) étaient les
suivants: 1. ADMRE sol (250,0 m) + NOVODOR (7,0 L); 2. ADM RE sol (450,0 m)
+ NOVODOR (7,0 L); 3. ADMRE sol (650,0 mM); 4. ADMRE sol (850,0 m); 5
TEMO N (sans traitement). ADMRE au sol a été appliqué lors de |a plantation
le 28 mai, tandis que e NOVODOR a été pulvérisés le 18 juillet, des

| "apparition de larves a un seuil d'environ 2 larves/plant (traitenent 1 et 2)
a |'aide d un pul vérisateur nonté sur tracteur (pression: 1575 kPa, vol une:
800 L/ha). L'évaluation des densités du doryphore a été effectuée

réguli érenent sur 10 plants pris au hasard dans | es deux rangées du centre.

Le dommage aux plants a été éval ué visuellenent a |'aide d un indice de
défoliation de 0 a 8. Les plants de ponme de terre ont été défanés |le 15 aolt
avec du REGLONE (diquat 2 L p.c./ha). Le rendenent en tubercules a été
déterniné a partir de la récolte des deux rangées du centre de chaque parcelle
faite le 26 aolt 1996.

RESULTATS: Voir |le tableau ci-dessous.

CONCLUSI ONS: Di fférentes doses d' ADM RE ont été appliquées au sol lors de |la
pl antation, afin d' évaluer |eur rémnence et |la possibilité d' associer
strat égi quenent un insecticide foliaire tel que NOVODOR durant |a saison. Les
résultats indiquent (densités, dommmages et rendenent) que peu inporte |a dose
d' ADM RE au sol utilisée, |'efficacité est plus élevée que |l e Ténoin, sans
traitenent (Tableau 1). ADM RE au sol appliqué a de faibles doses (250,0 et
450,0 mM) a pernmis de retarder |a colonisation hative en chanps, mais |les
popul ations | arvaires ont augnmenté dés la m-juillet avec respectivenment 3,2
larves/plant (72,9% L1 + L2; 27,1% L3 + L4) et 1,9 larve/plant (98, 7% L1 + L2;
1,3% L3 + L4) le 17 juillet. L' application foliaire de NOVODOR ef fectuée le 18
juillet, pour ralentir |'augnentation des densités larvaires, a toutefois été
nodér ément efficace sans doute en raison des précipitations abondantes |es
jours suivants le traitenment. En dépit de cela, |'utilisation d' un insecticide
bi ol ogi que ou de tout autre noyen d'intervention deneure trés intéressante en
associ ation avec ADM RE au sol, |orsque son usage en début de saison contre
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Il es adultes printaniers est totalenent justifié. En juillet, |a rémanence

d' ADM RE au sol a faibles doses (traitenents 1 et 2) a été | égérenment plus
courte qu'a plus fortes doses (traitenments 3 et 4). Par la suite, ADM RE au
sol, quelle que soit |la dose, a progressivenent perdu de son efficacité dés |la
troisiéme semaine de juillet. En 1996, probablenent en rai son des fortes
précipitations en juillet, ADMRE au sol aurait été npoins rémanent
conparativenent a |la saison 1995 qui a recu trés peu de pluie. En général

pour |la période du 5 au 26 juillet, les indices de dommage aux plants avec
ADM RE sont treées faibles (#1,0) et évoluent en regard des doses utilisées
ainsi que de la durée de rémanence du produit. Ils sont par la suite tres
simlaires et |'augnmentation en ao(t est principalenment attribuable a |la
hausse des densités larvaires a la fin de juillet. Dans tous |les cas, les

i ndi ces de donmage aux plants sont significativement plus faibles que ceux du
Témoin. Les rendenents ne différent pas significativenment d' une dose a |'autre
et sont d' environ 8 t/ha supérieurs a celui obtenu chez |le Ténpin, sans
traitenent. Malgré des indices de dormage aux plants chez | e Ténoin,

rel ati vement bas et stables, |'incidence tres significatif sur |e rendenent
dénmontre de nouveau |'inportance d'une trés bonne protection des plants en

sai son. L'application réguliére a chaque saison d" ADMRE au sol & de fortes
doses n'est pas conpatible avec un programre de lutte intégrée contre le
doryphore. Toutefois, les résultats de cette étude sont dans |'ensenble

i ntéressants, car ils suggérent différentes possibilités d utilisation

d ADMRE. Ainsi, |'"enploi d ADMRE au sol a de trés faibles doses pourrait
étre acceptable s'il est associé obligatoirement & d autres noyens de lutte en
sai son contre les larves. Des approches de lutte saisonnieres a "multiples
attaques" contribuerai ent davantage a réduire |l e dével oppenent de |a
rési st ance.
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Table 1. Nonbre noyen de | arves de doryphores/plant, domrage et rendenent

vendabl e, sai son 1996.

Trai t enent Popul ation larvaire Dommage” Rendenent

I nsectici de Dose juin juillet juillet aolt (t/ha)

p.c./ha 28" 08 17 30 05 17 26 05

1. ADM RE 250,0 Ml 0,0b O0,6b 3,2b 8,7b 0,0b 1,0b 1,0b 1,8b 43,9a
(sol)
+ NOVODOR 7,0 L

2. ADM RE 450,0 M 0,0b 0,4b 1,90 6,6c 0,3b 1,0b 1,0b 1,5b 43,3a
(sol)

+ NOVODOR 7,0 L

3. ADM RE 650,0 M 0,0b 0,3b 0,3b 4,9¢c O0,0b 0,0c 1,0b 1,3b 43,8a
(sol)

4. ADM RE 850,0 Ml 0,0b O0,0b 0,3b 4,8 O0,0b 0,3c 1,0b 1,3b 43,0a
(sol)

5. TEMO N --- 1,5a 12,6a 28,0a 19,5a 1,0a 2,0a 2,5a 3,3a 35,4b

* Eval uation visuelle par parcelle: indice de défoliation (Indice «Boiteau»)
de 0 a 8: (0) pas de défoliation; (1) 2-60% des plantes avec folioles
| égérenment endonmmagés; (1.5) > de 60% des plantes avec folioles | égérenent
endonmmegées; (2) 2% des plantes avec $ une feuille conposée défoliée a $
50% (3) 2-9% des plantes avec $ une tige défoliée a $ 50% (4) 10-24% des
plantes avec $ une tige défoliée a $ 50% (5) 25-49% des plantes avec $
une tige défoliée a $ 50% (6) 50-74% des plantes avec $ une tige défoliée
a $50% (7) 75-99% des plantes avec $ une tige défoliée a $ 50% (8) 100%
des plantes avec $ une tige défoliée a $ 50%

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

RAPPCRT # 034 SECTI ON B: | NSECTES DES LEGUMES ET CULTURES SPECI ALES
BASE DE DONNEES DES ETUDES: 86000718

CULTURE: Ponmre de terre, cv. Superior
RAVAGEUR: Doryphore de |a ponme de terre, Leptinotarsa decenlineata (Say).

NOM ET ORGANI SME:

DUCHESNE R-M et GOULET B

Centre de recherche et d'expérinmentation en régie et protection des cultures,
MAPAQ, 2700, rue Einstein, Sainte-Foy, Québec, GLP 3W8

Tél: (418) 644-2156 Tél écopi eur: (418) 644-6855 Enmil:

rmduches@i g. qc. ca

TI TRE: EFFI CACI TE COVPARATI VE DE DEUX FORMULATI ONS D' ADM RE CONTRE LE
DORYPHORE DE LA POMME DE TERRE, SAI SON 1996

PRODUI TS: ADM RE 240FS et ADM RE 70WP (i midacl oprid); GUTH ON 240EC (azi nphos-
mét hyl ); NOVODOR FC (endot oxi ne-delta de Bacillus thuringiensis var
tenebrionis, 3,0%.

METHODES: L'essai a été réalisé a Deschanbault (Québec) selon un plan a blocs
conplets al éatoires avec 4 répétitions. Les pomrmes de terre ont été plantées
le 27 mai 1996 a 25 cm d' espacenent. Les parcelles de 7,5 mde | ongueur
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conprenai ent 4 rangs espacés de 0,9 m Les traitenents étaient |es suivants:
1. ADMRE WP (foliaire), 2. ADMRE FS (foliaire), 3. ADMRE FS (sol) +
NOVODOR, 4. GUTHION, 5. TEMO N (sans traitement). La prem ére intervention a
été effectuée dés |'apparition des petites |arves (10-30% d' écl osi on des
masses d' oeufs; 100% L1 + L2) et les intervalles entre les traitenents varient
de 6 & 9 jours. L' ADMRE au sol a été appliqué lors de la plantation et le
NOVODOR a été utilisé dés |'apparition des larves a un seuil d'environ 2

| arves/plant. Les insecticides foliaires ont été pulvérisés le 27 juin et le 5
juillet (traitenments 1, 2 et 4), le 12 juillet (traitement 4) et le 18 juillet
(traitenents 3 et 4) a |'aide d un pul vérisateur nonté sur tracteur (pression
1575 kPa, volune: 800 L/ha). L'évaluation des densités du doryphore a été

ef fectuée sur 10 plants pris au hasard dans | es deux rangées du centre. Le
dommage aux plants a été éval ué visuell ement pour chacune des parcelles a

| "aide d' un indice de défoliation de 0 a 8. Les plants de porme de terre ont
été défanés le 12 aolt avec du REGLONE (diquat 2 L p.c./ha). Le rendenent en
tubercules a été déterniné a partir de la récolte des deux rangées du centre
de chaque parcelle faite le 22 ao(t 1996.

RESULTATS: Voir |le tableau ci-dessous.

CONCLUSI ONS: En 1996, |'efficacité d' une nouvelle formulation d ADM RE WP sous
forme de poudre nouillable appliqué sur le feuillage a été conparée a ADM RE
FS comrercial liquide (foliaire et au sol) et au GUTHION. Quelle que soit la
formul ation ou le type d' application utilisé, les résultats (densités,
dommages et rendement) indiquent qu' ADM RE est significativenent plus efficace
que le GUTHION et |e Ténmoin (Tableau 1). Ml gré les précipitions survenues peu
aprés la pulvérisation du 5 juillet (26,5 mm), ADM RE en poudre est treés
conparable a ADM RE sous forne |iquide. Avec seul ement deux pul vérisations,
ADM RE (FS et WP) appliqué sur le feuillage a été tout aussi efficace et
définitivenment plus économ que qu' ADM RE au sol. Pour ce dernier, a une dose
de 850,0 nml la rémanence du produit a été relativenent trés acceptable jusqu' a
la m-juillet; puis les densités et | e dommage aux plants ont progressivenent
augnent é jusqu' en aoQt. Bien qu' une intervention tardive avec NOVODOR est été
effectuée le 18 juillet, la population larvaire était significativenment plus
él evée au début d'aolt pour le traitement ADM RE au sol (6,8 |arves/plant;
53,9% L1 + L2; 46,1% L3 + L4) conparativenent a ADM RE (FS et WP sur
feuillage). Toutefois, les trés fortes précipitations et |les tenpératures
fraiches survenues aprés le traitenment du 18 juillet pourraient expliquer |a
fai bl e performance de NOVODOR. Avec quatre pulvérisations, |le GUTHION n'a pas
été tres performant avec des résultats (densités, dommages et rendenent) tres
conpar abl es au Témpin. Cela dénontre treés certai nement pour notre site

d' expérinmentation, un niveau de résistance du doryphore relativenent élevé a
ce produit. La tenmpérature fraiche et les précipitations fréquentes en juillet
ont réduit les densités larvaires durant |a période de floraison tout en
mai nt enant des indices de dommage trés faibles pour les traitenents avec

ADM RE (#1,0) et plus élevés avec le GUTHION et | e Témpin (#3,5). Les
rendenents des deux formnul ati ons d' ADM RE sont conparables entre eux et cel ui
d' ADM RE au sol. Ils sont toutefois significativenent plus élevés que ceux
obtenus avec GUTHION et |e Ténmoin d environ 7,6 t/ha. Bien qu' ADM RE en poudre
moui | | abl e et |iquide soient des produits trés performants, |eur association
avec d' autres insecticides pernettrait de retarder |'apparition de |la

rési stance et serait plus intéressante dans un programre de |lutte intégrée.
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Table 1. Nonbre noyen de | arves de doryphores/plant, domrage et rendenent
vendabl e, sai son 1996.

Trai t enent Popul ation larvaire Dommage” Rendenent
I nsectici de Dose juin juillet juillet aolt (t/ha)
(p.c./ha) 26 05 15 30 05 18 26 05
1. ADMRE W 68,6 g 1,8 2,5b 0,1c 3,3c 0,0b 0,0c 1,0c 1,0d 44,1a
foliaire
2. ADMRE FS 200,0 m 1,0 1,3b 0,2c 1, 6c 0,0b 0,0c 1,0c 1,0d 44,1a
foliaire

3. ADM RE sol 850,0 m 0,0 0,3b 2,7c 6,8ab 0,0b 0,8b 1,0c 1,5c 43, 4a
+ NOVODOR + 7,0 L

4. GUTH ON 1,7 L 0,9 13,2a 35,9b 5,2b 1,0a 3,3a 2,8b 2,8b 36,4b

5. TEMO N --- 1,3 12,5a 45,9a 7,2a 1,0a 3,0a 3,5a 3,8a 36,1b

* Evaluation visuelle par parcelle: indice de défoliation (Indice «Boiteau»)
de 0 & 8: (0) pas de défoliation; (1) 2-60% des plantes avec folioles
| égerement endonmagés; (1.5) > de 60% des plantes avec folioles | égérenent
endommagées; (2) 2% des plantes avec $ une feuille conposée défoliée a $
50% (3) 2-9% des plantes avec $ une tige défoliée a $ 50% (4) 10-24% des
pl antes avec $ une tige défoliée a $ 50% (5) 25-49% des plantes avec $ une
tige défoliée a $ 50% (6) 50-74% des plantes avec $ une tige défoliée a $
50% (7) 75-99% des plantes avec $ une tige défoliée a $ 50% (8) 100% des
pl antes avec $ une tige défoliée a $ 50%

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

RAPPCRT # 035 SECTION B: | NSECTES DES LEGUMES ET CULTURES SPECI ALES
BASE DE DONNEES DES ETUDES: 87000221

CULTURE: Ponmre de terre, cv. Superior
RAVAGEUR: Doryphore de |a ponme de terre, Leptinotarsa decenlineata (Say).

NOM ET ORGANI SME:

DUCHESNE R-M et GOULET B

Centre de recherche et d'expérinmentation en régie et protection des cultures,
MAPAQ, 2700, rue Einstein, Sainte-Foy, Québec, GLP 3W8

Tél: (418) 644-2156 Tél écopi eur: (418) 644-6855 Enmil:

rmduches@i g. qc. ca

TI TRE: ADM RE: PERI ODES OPTI MALES D' | NTERVENTI ONS CONTRE LE DORYPHORE DE
LA POMMVE DE TERRE, SAI SON 1996.

PRODUI TS: ADM RE 240FS (i m dacl oprid).

METHODES: L' essai a été réalisé a Deschambault (Québec) selon un plan a blocs
conplets al éatoires avec 4 répétitions. Les pormes de terre ont été plantées
le 27 mai 1996 & 25 cm d' espacenent. Les parcelles de 7,5 m de | ongueur
conprenai ent 4 rangs espacés de 0,9 m La prenmiére intervention a été

ef fectuée selon |l es stratégies de lutte suivantes: A conventionnelle = 10-30%
d' écl osi on des nasses d'oeufs: traitement 1, 100,0% L1 + L2; B. «boum

d' éclosion» = 4, 6, 8 ou 10 jours apres 10-30% d' écl osi on des masses d' oeufs
(traitenents: 2, 100,0% L1 + L2; 3, 100,0% L1 + L2; 4, 99,1% L1 + L2; 0,9%L3
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+ L4; 5, 94,5%L1 + L2, 5,5%L3 + L4). Les intervalles entre les traitenents
varient de 7 a 9 jours. Chacun des traitements ont recu deux pul vérisations
aux dates suivantes: 27 juin (traitement 1), 28 juin (traitenment 2), 2 juillet
(traitenment 3), 3 juillet (traitement 4), 5 juillet (traitenents 1, 2 et 5),
11 juillet (traitements 3 et 4) et le 12 juillet (traitement 5) a |'aide d' un
pul véri sateur nonté sur tracteur (pression: 1575 kPa, volume: 800 L/ha). A
noter que la premere intervention de |la stratégie A a été retardée de 2 jours
a cause du vent. L'évaluation des densités du doryphore a été effectuée sur 10
pl ants pris au hasard dans | es deux rangées du centre. Le dommage aux plants a
été éval ué visuell ement pour chacune des parcelles a |'aide d' un indice de
défoliation de 0 a 8. Les plants de ponme de terre ont été défanés le 12 aolt
avec du REGLONE (diquat 2 L p.c./ha). Le rendenent en tubercules a été
déterniné a partir de la récolte des deux rangées du centre de chaque parcelle
faite le 22 aolt 1996.

RESULTATS: Voir |le tableau ci-dessous.

CONCLUSI ONS: Le choi x judicieux du nmoment de |la preniére intervention est
détermi nant pour une gestion efficace des popul ations |arvaires du doryphore
de la porme de terre. En 1996, quelle que soit |la stratégie préconi sée, ADM RE
a été tres efficace pour réduire les densités |larvaires conparativenent au
Témoin (Tableau 1). La prem ére intervention associée a |la stratégie
conventionnelle (A) et celles du «boum d' éclosion» (B) a des délais de 4 et 6
jours ont été effectuées contre les petites larves (100 %L1 + L2). Par

contre, celles de la stratégie B a des délais de 8 et 10 jours |'ont été
contre des popul ations |arvaires plus élevées avec |a présence de grosses

| arves dont 0,9% (L3 + L4) et 5,5% (L3 + L4) respectivenent. A |l'exception du
délai de 10 jours, les densités larvaires pour la stratégie A ont été
conparables a celles de |la stratégie Bjusqu'a la m-juillet. En effet, le
délai de 10 jours avant |la preniére intervention a favorisé, tout comre pour
e Témoin, |e dével oppenent des densités larvaires le 5 juillet a un taux
(15,5 larves/plant; 94,5% L1 + L2; 5,5%L3 + L4) significativenent plus

él evées que les autres traitenents avec ADM RE. Toutefois, un deuxi éne
traitenent plus tardif le 12 juillet a offert une neilleure rémanence d' ADM RE
en fin de saison conmparativenent a des délais plus courts (traitements 1 et

2). En 1996, la tenmpérature fraiche et les précipitations fréquentes en
juillet ont affecté les densités larvaires et | e dével oppenent de |'insecte.
Ces conditions ont aussi contribué a réduire les indices de dommage chez le
Témpin a un niveau relativenent bas et stable (de 3,0 a 3,5) durant la

florai son conparativenment aux sai sons preéecéedentes. Cependant, aucune
différence significative entre |les rendenments pour les traitements avec ADM RE
n'a été observée, et ce, quelle que soit la stratégie utilisée. Les rendenents
sont toutefois significativenment plus élevés que celui du Ténoin d' environ 7,3
t/ha. En 1996, seul enent deux applications d ADM RE ont été nécessaires et |es
délais de 6 et 8 jours ont été les plus sécuritaires en offrant une protection
m eux répartie durant |la saison. Pour sa part, le délai de 10 jours s'est
révél é tout de néne tres acceptable en 1996. Son enpl oi serait cependant plus
risqué lors de saison ou les densités larvaires sont plus élevées et le

dével oppenent de |'insecte plus rapide. En présence de conditions saisonniéres
différentes et de densités larvaires plus élevées, |le recours, si nécessaire,
a un troisiéenme traitement en association avec un autre produit serait plus
conforme & une approche de lutte intégrée. De nouveau cette étude en 1996,
dénontre |la possibilité d utiliser la stratégie «boum d' écl osi on» contre le
doryphore de |l a pome de terre avec un délai de 6 a 9 jours pour initier la
date de la prem ére intervention. Cela est applicable a ADMRE ou a tout autre
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nmoyen de |lutte perfornmant.

Table 1. Nonbre noyen de | arves de doryphores/plant, domrage et rendenent
vendabl e, sai son 1996.

Trai t enent Popul ation larvaire Dommage” Rendenent
I nsecticide Stratégie/ juin juillet juillet aolt (t/ha)
dél ai 26 05 15 30 05 18 26 05
(jours)
1. ADM RE™” A 1,0 1,3c 0,2b 1,6bc 0,0c 0,0c 1,0b 1,0b 44, 1a
2. ADM RE B/ 4 1,2 2,9¢c 0,4b 2,5b 0,5b 0,0c 1,0b 1,0b 44, 0a
3. ADM RE B/ 6 1,5 1,0c 0,5b 0,3d 0,8ab 0,0c 0,5b 1,0b 44, 0a
4. ADM RE B/ 8 0,1 2,7c 0,8b 0,9cd 1,0a 0,0c 0,5b 1,0b 43, 3a
5. ADM RE B/ 10 0,8 15,5a 0,8b 0,1d 1,0a 0,8b 0,5b 0,8b 41, 7a
6. TEMO N --- 1,3 12,5b 45,9a 7,2a 1,0a 3,0a 3,5a 3,8a 36,1b

* Evaluation visuelle par parcelle: indice de défoliation (Indice «Boiteau»)
de 0 & 8: (0) pas de défoliation; (1) 2-60% des plantes avec folioles
| égerement endonmagés; (1.5) > de 60% des plantes avec folioles | égérenent
endommagées; (2) 2% des plantes avec $ une feuille conposée défoliée a $
50% (3) 2-9% des plantes avec $ une tige défoliée a $ 50% (4) 10-24% des
pl antes avec $ une tige défoliée a $ 50% (5) 25-49% des plantes avec $ une
tige défoliée a $ 50% (6) 50-74% des plantes avec $ une tige défoliée a $
50% (7) 75-99% des plantes avec $ une tige défoliée a $ 50% (8) 100% des
pl antes avec $ une tige défoliée a $ 50%

*x Doses: ADM RE, 200 m p.c./ha

* ok Les résultats sans lettre ou suivis d une néne lettre ne sont pas

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

RAPPCRT # 036 SECTI ON B: | NSECTES DES LEGUMES ET CULTURES SPECI ALES
BASE DE DONNEES DES ETUDES: 87000221

CULTURE: Ponmre de terre, cv. Superior
RAVAGEUR: Doryphore de |a ponme de terre, Leptinotarsa decenlineata (Say).

NOM ET ORGANI SME:

DUCHESNE R-M et GOULET B

Centre de recherche et d'expérinmentation en régie et protection des cultures,
MAPAQ, 2700, rue Einstein, Sainte-Foy, Québec, GLP 3W8

Tél: (418) 644-2156 Tél écopi eur: (418) 644-6855 Enmil:

rmduches@i g. qc. ca

TITRE: ADM RE EN ASSOCI ATI ON AVEC NOVODOR: PERI ODES OPTI MALES D' | NTERVENTI ONS
CONTRE LE DORYPHORE DE LA POMME DE TERRE, SAI SON 1996.

PRODUI TS: ADM RE 240FS (i m dacl oprid); NOVODOR FC (endot oxi ne-delta de
Bacillus thuringiensis var. tenebrionis, 3,0%.

METHODES: L' essai a été réalisé a Deschambault (Québec) selon un plan a blocs
conplets al éatoires avec 4 répétitions. Les pormes de terre ont été plantées
le 27 mai 1996 & 25 cm d' espacenent. Les parcelles de 7,5 mde | ongueur
conprenai ent 4 rangs espacés de 0,9 m La prenmiére intervention a été

ef fectuée selon les stratégies de lutte suivantes: A conventionnelle = 10-30%
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d' écl osi on des masses d'oeufs (traitenent 1, 100,0% L1 + L2); B. «boum

d' éclosion» = 6 jours apres 10-30% d' écl osi on des masses d' oeufs (traitenents
2, 100,0% L1 + L2; 3, 100,0% L1 + L2). ADMRE au sol (traitenent 4) a été
appliqué lors de la plantation et |'insecticide biologique NOVODOR a été
utilisé dés |'apparition des larves a un seuil d environ 2 |arves/plant. Les
traitenents foliaires ont été pulvérisés selon |l es dates suivantes: le 27 juin
(traitenent 1), le 2 juillet (traitements 2 et 3), le 5 juillet (traitenment

1), le 11 juillet (traitement 2 et 3) et le 18 juillet (traitenment 3 et 4) a

| "aide d'un pul vérisateur nmonté sur tracteur (pression: 1575 kPa, volune: 800
L/ha). L'évaluation des densités du doryphore a été effectuée sur 10 plants
pris au hasard dans | es deux rangées du centre. Le domrage aux plants a été
éval ué visuel |l ement pour chacune des parcelles a |'aide d un indice de
défoliation de 0 a 8. Les plants de porme de terre ont été défané |le 12 aodt
avec du REGLONE (diquat 2 L p.c./ha). Le rendenent en tubercules a été
déterniné a partir de la récolte des deux rangées du centre de chaque parcelle
faite le 22 aolt 1996.

RESULTATS: Voir |le tableau ci-dessous.

CONCLUSI ONS: Dans | ' optique d' une approche plus durable et d une lutte

i nt égrée, ADM RE (au sol ou sur le feuillage) en association avec un

i nsecticide biologique a été conparé a ADM RE foliaire enployé seul, selon
différentes stratégies d' interventions. Les densités |arvaires avec ADM RE
foliaire pour |les deux stratégies (A et B) sont deneurées faibles et stables
jusqu'a la m-juillet. En raison de son traitenment hatif, ADM RE (stratégie A
a significativenment perdu de son efficacité vers la fin de juillet avec des
densités larvaires a |a hausse. Conparativenent aux autres traitenents,

| "associ ati on NOVODOR/ NOVODOR/ ADM RE a été significativement noins efficace

| ors des deux preniéres interventions avec une popul ation |arvaire atteignant
le 15 juillet 12,6 larves/plant (66,5% L1 + L2; 33,5% L3 + L4). Cependant, |la
3iem pul vérisation avec ADM RE a perm s de réduire |les populations en fin de
saison a un niveau simlaire a la stratégie B et significativenent plus faible
que la stratégie A et ADMRE au sol. L'ajout de NOVODOR au traitenment ADM RE
au sol (850 m), lorsque ce dernier est devenu noins rémanent, n'a pas perms
de réduire I es populations larvaires en fin de saison (6,8 |larves/plant; 53,9%
L1 + L2; 46,1%L3 + L4) a un seuil simlaire aux autres traitenments. De tres
fortes précipitations survenues aprés le traitement du 18 juillet ont sQrenent
contribué a réduire |la performance de NOVODOR et un second traitenment aurait
€t é nécessaire. Avec seul enent deux applications, ADM RE appliqué sur le
feuillage (stratégie A et B) a été tout aussi efficace et plus économ que

gu' ADM RE au sol. En 1996, |la saison fraiche et pluvieuse en juillet a

mai ntenu | e dommage a des indices trés faibles pour les traitenments

i nsecticides (#1,0) et relativement stables (de 3,0 a 3,5) pour |le Ténpin
durant | a période de floraison. En dépit d'indices de domrage plus faibles que
| es sai sons précédentes, le Ténoin présente toutefois un rendenent
significativenent plus faible que ceux obtenus avec |es insecticides d' environ
7,4 t/ha. Les rendements ne différent pas significativenent entre |es
traitenents insecticides. Bien que |'utilisation unique d" ADM RE est donné une
trés bonne efficacité, |'association avec NOVODOR, tout en obtenant des
rendenents senbl abl es, contribuerait slGrenent a réduire la résistance du
doryphore de |l a pomme de terre et serait plus conforme a une gestion intégrée
des insecticides dans |a perspective d' une approche durable contre le
doryphore de |l a pomre de terre.
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Table 1. Nonbre noyen de | arves de doryphores/plant, domrage et rendenent
vendabl e, sai son 1996.

Trai t enent Popul ation larvaire Dommage” Rendenent
I nsecticide”™ Stratégie/ juin juillet juillet ao(t (t/ha)
dél ai 26 05 15 30 05 18 26 05
(jours)

1. ADMRE fol. A - 1,0 1,3c 0,2c 1,6b 0,0b 0,0c 1,0b 1,0c 44, la
2. ADMRE fol. B/ 6 1,5 1,0c 0,5c 0,3c 0,8a 0,0c 0,5c 1,0c 44, Oa
3. NOV/ Nov/I AD B/ 6 1,2 5,1b 12,6b 0,4c 1,0a 1,0b 1,0b 1, 0c 42, 7a
4 0,0

ADM RE sol  --- , 0,3c 2,7c 6,8a 0,0b 0,8b 1,0b 1,5b 43, 4a
+ NOVODOR
5. TEMO N --- 1,3 12, 5a 45,9a 7,2a 1,0a 3,0a 3, 5a 3, 8a 36, 1b

Eval uation visuelle par parcelle: indice de défoliation (Indice «Boiteau»)
de 0 & 8: (0) pas de défoliation; (1) 2-60% des plantes avec folioles

| égerement endonmagés; (1.5) > de 60% des plantes avec folioles | égérenent
endommagées; (2) 2% des plantes avec $ une feuille conposée défoliée a $
50% (3) 2-9% des plantes avec $ une tige défoliée a $ 50% (4) 10-24% des
pl antes avec $ une tige défoliée a $ 50% (5) 25-49% des plantes avec $ une
tige défoliée a $ 50% (6) 50-74% des plantes avec $ une tige défoliée a $
50% (7) 75-99% des plantes avec $ une tige défoliée a $ 50% (8) 100% des
pl antes avec $ une tige défoliée a $ 50%

*x Doses: ADMRE foliaire, 200 m p.c./ha; ADMRE sol, 850 m p.c./ha;
NOVODOR, 7,0 L p.c./ha.

*** |Les résultats sans lettre ou suivis d une nméne lettre ne sont pas
significativement différents, a un seuil de 0,05 (Wller-Duncan).
RAPPORT # 037 SECTI ON B: | NSECTES DES LEGUMES ET CULTURES SPECI ALES

BASE DE DONNEES DES ETUDES: 86000718

CULTURE: Ponmre de terre, cv. Superior
RAVAGEUR: Doryphore de |a ponme de terre, Leptinotarsa decenlineata (Say).

NOM ET ORGANI SME:

DUCHESNE R-M et GOULET B

Centre de recherche et d'expérinmentation en régie et protection des cultures,
MAPAQ, 2700, rue Einstein, Sainte-Foy, Québec, GLP 3W8

Tél: (418) 644-2156 Tél écopi eur: (418) 644-6855 Enmil:

rmduches@i g. qc. ca

TI TRE: ADM RE EN ASSCCI ATI ON AVEC NOVODOR ET KRYOCI DE CONTRE LE DORYPHORE DE
LA POMMVE DE TERRE, SAI SON 1996.

PRODUI TS: ADM RE 240FS(i m dacl opri d); KRYOCI DE(fl uoal um nate de sodi um
9699 ; NOVODOR FC(endot oxi ne-delta -Bacillus thuringiensis v.tenebrionis, 3,09%.

METHODES: L' essai a été réalisé a Deschambault (Québec) selon un plan a blocs
conplets al éatoires avec 4 répétitions. Les pormes de terre ont été plantées
le 28 mai 1996 a 25 cm d' espacenent. Les parcelles de 7,5 mde | ongueur
conprenai ent 4 rangs espacés de 0,9 m Les séquences de pul vérisation des

i nsecticides étaient |es suivantes selon les traitenments: 1. ADM RE/ ADM RE/
ADM RE; 2. ADM RE/ NOVODOR/ ADM RE; 3. NOVODOR/ NOVODOR/ ADM RE; 4. NOVODOR/
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KRYCCI DE/ ADM RE; 5. ADM RE/ KRYCCI DE/ ADM RE; 6. KRYOCI DE/ KRYCCI DE/ ADM RE;

7. NOVODOR/ ADM RE/ KRYOCI DE; 8. TEMOI N (sans traitement). Le taux d'éclosion
des nmasses d' oeufs étaient de 43% (100% L1 + L2) lors de la premiére
intervention et |I'intervalle entre les traitenments est de 7 jours. Ces

i nsecticides ont été appliqués le 28 juin et les 5 et 12 juillet & |'aide d' un
pul véri sateur nonté sur tracteur (pression: 1575 kPa, volume: 800 L/ha).

L' éval uation des densités du doryphore a été effectuée sur 10 plants pris au
hasard dans | es deux rangées du centre. Le domrage aux plants a été éval ué

vi suel | ement pour chacune des parcelles a |'aide d un indice de défoliation de
0 a 8. Les plants de pomme de terre ont été défanés le 15 aolt avec du REGLONE
(diquat 2 L p.c./ha). Le rendenent en tubercules a été déterm né a partir de
la récolte des deux rangées du centre de chaque parcelle faite | e 27 aodt

1996.

RESULTATS: Voir |le tableau ci-dessous.

CONCLUSI ONS: Différents scénarios ont été évalués durant |a saison 1996
(Tableau 1) en regard de |'association d" ADM RE foliaire avec un insecticide
bi ol ogi que (NOVODOR) et un insecticide chinm que (KRYOCIDE). Considérant que
KRYOCI DE est général enent plus efficace contre |les grosses |arves

conparati venent a NOVODOR, |es scénarios retenus tiennent conpte du nonent
opportun maxi m sant |eur efficacité respective contre |le doryphore de |a pome
de terre. L'utilisation d" ADM RE, NOVODOR ou KRYOCI DE pour |a premére
intervention contre les petites larves ne différe pas significativenent. Lors
de | a 2ie= application, KRYOCIDE s'est révélé noins efficace qu' ADM RE et
NOVODOR, princi pal enent lorsqu'il a été précédé de NOVODOR (traitement 4). A
noter que d'inportantes précipitations (10 mM) enregistrés dans |la soirée
suivant |e 2ie= traitement ont probabl enment |essivé davantage KRYOCI DE (poudre
nmoui | | abl e) conparativenent a ADM RE et NOVODOR (sol utions |iquides). L'usage
du KRYCCIDE (traitement 7) pour |a derniére pulvérisation principal enent
contre les grosses larves (L3 + L4) a été aussi efficace qu' ADM RE
(traitenents 1 a 6), nmais a perdu progressivenent de |'efficacité a la fin de
juillet avec 1,3 larves/plant (26,9% L1 + L2; 73,1% L3 + L4). Cette situation
résulte d' une rémanence plus | ongue d' ADM RE conparati vement a KRYOC| DE

ADM RE associ € avec NOVODOR (traitenents 2 et 3) ou KRYOCCIDE (traitements 5 et
6) est relativement conparable a ADMRE utilisé seul. L'association des trois
produits pour |es séquences NOVODOR/ KRYOCI DE/ ADM RE et NOVODOR/ ADM RE/ KRYOCI DE
s' est révél ée un peu moins efficace que les autres traitenments. Aucun donmmage
aux plants n'a été observé en juillet pour |a séguence ADM RE/ ADM RE/ ADM RE
tandis que les autres traitements présentaient des indices tres faibles (#1,0)
certai nement sans inpact sur |le rendenent. Méne si | e domrage pour |e Ténpin
est deneuré faible (#2,3) et relativenent stable durant la floraison

| "incidence sur le rendenent a été tres significative avec une baisse de
rendenent d'environ 5,0 t/ha. Cette dimnution associ ée a des indices

rel ati vement bas dénontre |'inportance de nmintenir une protection adéquate
des plants en saison. Les rendenents de toutes |es associations éval uées ne
differe pas entre eux. Méne si |'utilisation unique d" ADM RE présente une
efficacité plus stable, |'association avec NOVODOR et KRYOCI DE deneure pl us
rentabl e dans | a perspective d' un progranme de lutte intégrée contre le
doryphore. Cette approche pernmet de réduire |'incidence de |a résistance de

| "insecte non seulenent a ADMRE, nais a |'un et |"'autre des produits. Dans
cette perspective d' autres noyens de lutte, autres que NOVODOR et KRYCOCI DE
peuvent aussi étre associ és a ADM RE. Avec NOVODOR et KRYOCI DE, ADM RE devrait
étre utilisé, préférentiellenent en dernier corme deuxi éme ou troisieéne
traitenent selon |a saison.



72

Table 1. Nonbre noyen de | arves de doryphores/plant, domrage et rendenent
vendabl e, sai son 1996.

Trai t enent Popul ation larvaire Dommage” Rendenent
I nsectici de*” juin juillet juillet ao(t (t/ha)
27 05 11 31 05 19 26 05

ADM RE/ ADM RE/ ADM RE  1,0""" 3,4ab 0,1c 0,0c 0,0b 0,0d 0,0d 1,0b 44, 4a
ADM RE/ NOVODOR/ ADM RE 0, 8 3,6ab 0,9c 0, 2c 0,0b 0,0d O0,8bc 1,0b 44, 5a
NOVODOR/ NOVODOR/ ADM RE 0, 2 3,9ab 1,6¢c 0, 1c 1,0a 1,0b 0,5¢c 1,0b 44, 7a
NOVODOR/ KRYCCI DE/ ADM RE 0,9 4,8ab 3,8b 0,5bc 1,0a 1,0b 1,0b 1,0b 43, 8a
ADM RE/ KRYOCI DE/ ADM RE 0, 4 1,1b 0,3c 0,6bc 0,0b 0,0d 0,8bc 1,0b 44, 1a
KRYCCI DE/ KRYOCI DE/ ADM RE 0, 4 3, 1lab 2,0bc 0,6bc 1,0a 1,0b 0,8bc 1,0b 43, 4a
NOVODOR/ ADM RE/ KRYCCI DE 0,0 3,5ab 0,3c 1,3b 0,0b 0,5¢c 1,0b 1,0b 43, 5a
TEMO N 1,4 6,0a 16,3a 13, 6a 1,0a 2,3a 2,0a 2,8a 39,1b
* Evaluation visuelle par parcelle: indice de défoliation (Indice «Boiteau»)
de 0 & 8: (0) pas de défoliation; (1) 2-60% des plantes avec folioles
| égerement endonmagés; (1.5) > de 60% des plantes avec folioles | égérenent
endommagées; (2) 2% des plantes avec $ une feuille conposée défoliée a $
50% (3) 2-9% des plantes avec $ une tige défoliée a $ 50% (4) 10-24% des
pl antes avec $ une tige défoliée a $ 50% (5) 25-49% des plantes avec $ une
tige défoliée a $ 50% (6) 50-74% des plantes avec $ une tige défoliée a $
50% (7) 75-99% des plantes avec $ une tige défoliée a $ 50% (8) 100% des
pl antes avec $ une tige défoliée a $ 50%
** Doses: ADM RE 200 ml p.c./ha; NOVODOR 7,0 L p.c./ha; KRYOCIDE 11,0 kg
p.c./ha. *** Les résultats sans lettre ou suivis d une néne lettre ne sont
pas significativenent différents, a un seuil de 0,05 (Wall er-Duncan).

PMR REPORT # 038 SECTI ON B: | NSECTS OF VEGETABLES AND SPECI AL CROPS
STUDY DATA BASE: 309-1251-9321
CROP: Pot ato, cv. Russet Burbank
PEST: Buckt horn aphid, Aphis nasturtii Kaltenbach; Potato aphid,
Macr osi phum euphor bi ae (Thomas); green peach aphid, Myzus persicae
(Sul zer)

NAME AND AGENCY:

BO TEAU G, DREW M E, and OSBORN WP L

Agriculture and Agri-Food Canada, Potato Research Centre, P.O Box 20280,
Fredericton, NB E3B 477

Tel : (506) 452-3260 Fax: (506) 452-3316 Emmil: boiteaug@m agr.ca

TI TLE: EFFECT OF ADM RE ON THE SPREAD OF POTATO LEAFROLL VI RUS (PLRV)
MATERI ALS: ADM RE 240 F (i m dacloprid).

METHODS: Pl ots consisted of 12, 42 mlong rows spaced 0.9 mapart. Treatnents
were arranged in a random zed bl ock design with three replications. The Soi l
treatment consisted of an in-furrow application of ADM RE at planting, the
Foliar treatnent received m d-season applications of foliar ADMRE, and the
Check treatnment received no ADM RE applications. Each bl ock was divided into
si x sanple blocks, six rows wide by 14 mlong. Potatoes highly infected with
PLRV were planted on June 2, 1996, at 0.46 mw thin row spaci ng. ADM RE (0.03
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g Al/mrow) was applied in-furrow by a soil applicator with 80015 fan nozzles
at planting. Foliar pesticides were applied with a tractor-nmounted hydraulic
sprayer operating at 300 kPa, and equi pped with three D4-45 nozzles per row,
with an application volunme of 400 L/ha, and a speed of 6 kph. A plastic (4
ml) lined trench surrounding the 9 blocks, 8 mfromthe bl ock edges was
installed on June 3 to trap col onizing Col orado potato beetles. On June 17 a
pre-enmergence herbicide (LINURON, 2.5 L product/ha) was applied. A post-
energence herbicide (FUSILATE, 2 L product/ha) was applied on July 2. DI THANE
(2.2 kg product/ha) and BRAVO (2.4 L product/ha) were applied on July 7, 18
and 29, and on July 22, Aug 6, 12 and 22, respectively for the managenent of
pl ant pat hogens. NOVODOR, (8 L product/ha) for Col orado potato beetle control
was applied to the Foliar and Check treatnments on July 22, to all treatnents
on July 29, and to all treatnents at a rate of 16 L product/ha on Aug 6, to
control Col orado potato beetles. ADM RE (200 niL product/ha) was applied to the
Foliar treatnment on July 22 and Aug 1. The plots were top-killed with REGLONE
(2.75 L product/ha) on Sept 5. The nunber of potato plants and the nunber of
potato plants showing leafroll virus synptonms per sanple plot were counted on
July 17 and Aug 30. The nean and standard error of the three bl ocks per
treatment are reported here. Aphid flight into the plots was nonitored with
yell ow pan traps. One trap was placed per plot between rows six and seven, 14
m fromthe east or west end of the plot. Trap position alternated east and
west between plots. Traps were enptied twice a week from June 7 to Sept 3, and
t he nunber of potato, buckthorn, green peach, and other aphi ds were counted.
Dat a expressed as proportions were converted with the arcsine transformation
bef ore anal yses of variance or t-tests. Detransfornmed neans are presented.

RESULTS: There were no significant differences in the percentage of plants
showi ng leafroll virus synptons between treatnments on July 17, at the start of
the test, or on Aug 30, at the end of the season. Increase of virus incidence
fromJuly 17 to Aug 30 ranged between 2-8% for each treatnment but was
significant only for the Foliar treatnent (Table 1). Treatnent neans are
presented in Tables 1 and 2.

CONCLUSI ONS: The smal |l increase in the percentage of plants infected with PLRV
in spite of a 30% inoculummay be due to the small nunber of green peach
aphids present in the field between July 17 and Aug 30 (Table 2). This aphid
is generally considered the nost inportant aphid vector of PLRV. Together with
| ast year’'s field trial, these results suggest that in-furrow or foliar

applications of ADMRE will not promote the spread of PLRV but nor will it,
like other insecticides, play a significant role in suppressing PLRV spread.
Tubers have been harvested and will be tested to confirmfield readings.

Tabl e 1. Mean percentage of plants showi ng PLRV synptons on July 17 and Aug 30
per treatment.*

Tr eat nent
Dat e Soi | Fol i ar Check
July 17 32. 3a 28. 6b 31.7a
Aug 30 36. 8a 36. 9a 33. 2a

* Figures are neans of three replications. Nunbers followed by the sane
letter in a colum are not significantly different according to a
t-Test (P#0.05). Nunbers in a row were not significantly different.



Tabl e 2. Mean nunber buckthorn, potato, green peach, and other aphids caught
in yellow pan traps per treatment.*
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Dat e Buckt horn Pot at o Green Peach O her

S F C S F C S F C S F C
6/ 07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.7 1.3
6/11 0.0 0.3 0.0 1.0 0.3 0.7 0.0 0.0 0.0 9.7 15.0 26.0
6/ 14 0.0 0.3 0.0 0.0 0.3 1.0 0.0 0.0 0.0 5.7 5.0 9.3
6/ 18 1.7 1.0 1.0 1.7 0.7 1.3 0.0 0.0 0.0 21.0 17.3 27.3
6/ 21 0.3 0.3 0.7 0.3 0.3 0.3 0.0 0.0 0.0 10.7 12.0 10.3
6/ 25 0.7 1.0 0.7 0.0 0.3 1.0 0.0 0.0 0.0 7.0 7.7 7.0
6/ 28 0.7 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 5.3 6.7 9.0
7/ 02 0.0 0.0 0.0 0.3 1.0 0.7 0.0 0.0 0.0 24.0 17.7 27.0
7/ 05 0.0 0.3 0.0 0.3 1.0 0.3 0.0 0.0 0.0 34.7 28.3 38.7
7/ 09 0.3 0.0 0.0 0.7 1.0 0.0 0.0 0.0 0.0 20.0 25.3 25.7
7/12 0.0 0.3 0.0 0.0 0.3 0.3 0.0 0.0 0.0 24.0 24.0 16.7
7/ 16 0.0 0.3 0.0 1.5 0.3 0.3 0.5 0.0 0.0 9.5 15.7 13.0
7/ 19 0.7 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 24.3 22.0 21.0
7/ 23 0.0 0.3 0.0 0.3 0.0 0.0 0.0 0.0 0.0 31.3 13.0 10.0
7/ 26 0.0 0.0 0.0 1.0 0.7 0.0 0.0 0.0 0.0 15.0 15.0 14.0
7/ 30 0.0 0.0 0.3 0.0 0.0 0.3 0.0 0.0 0.0 9.3 8.3 10.3
8/ 02 0.3 0.0 0.3 0.7 0.0 0.0 0.0 0.0 0.0 14.7 14.7 15.7
8/ 06 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.3 15.3 13.0 16.0
8/ 09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.3 6.0 7.3
8/ 13 0.0 0.0 0.0 0.0 0.3 0.0 0.3 0.3 0.7 4.0 5.3 4.3
8/ 16 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.7 1.0 3.7 4.3 6.7
8/ 20 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.3 0.3 6.0 4.3 1.7
8/ 23 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.3 3.3 2.3 5.3
8/ 27 0.0 0.3 0.3 0.0 0.0 0.3 0.3 1.7 0.3 11.3 12.0 14.7
8/ 30 0.0 0.0 0.0 0.3 0.0 0.0 3.0 2.0 0.7 12.3 11.7 13.0
9/ 03 0.0 0.0 0.3 0.3 0.0 0.0 0.7 0.7 0.3 6.3 11.3 17.7

* Figures are neans of three replicates. No statistical analysis done.
S=soil, F=foliar, C=check

PMR REPORT # 039 SECTION B: I NSECTS OF VEGETABLES AND SPECI AL CROPS
STUDY DATA BASE: 309-1251-9321

CROP: Pot at 0, cv. Russet Burbank
PEST: Green peach aphid, Myzus persicae (Sul zer); buckthorn aphid, Aphis

nasturtii Kaltenbach; potato aphid, Macrosi phum euphorbi ae (Thonas)

NAME AND AGENCY:

BO TEAU G and OSBORN WP L

Agriculture and Agri-Food Canada, Potato Research Centre, P.O. Box 20280,
Fredericton, NB E3B 477

Tel : (506) 452-3260 Fax: (506) 452-3316 Enmil: boiteaug@m agr.ca

TI TLE: POTATO COLONI ZI NG APHI D CONTROL W TH TWO ADM RE FORMULATI ONS

MATERI ALS: ADM RE 240FS and 70WG (i m dacl oprid).
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METHODS: Pl ots consisted of four, 7.3 mlong rows spaced at 0.9 m The
treatments were conpletely random zed with four replications. Potatoes were
pl anted May 29, 1996, at a within row spacing of 0.4 m Pesticides were
applied with a tractor-munted hydraulic sprayer operating at 300 kPa,

equi pped with three D4-45 nozzles per row, at an application volunme of 400

L/ ha, and a speed of 6 kph. On June 7, a pre-energence herbicide (LINURON, 2.5
L product/ha) was applied. On July 7, a post-energence herbicide (FUSILADE, 2
L product/ha) was applied. Each ADM RE fornul ati on was sprayed onto its
respective treatnment on July 18, 24, and 29. Al plots were treated with

ADM RE 240FS on Aug 7 and 19. DI THANE (2.2 kg product/ha) was applied to al
plots to control an unidentified fungal disease on July 7, 18, and 29. BRAVO
(2.4 L product/ha) was applied to all plots to control an unidentified funga
di sease and late blight on July 22, Aug 6, 12, and 22. The nunber of each
aphi d species (sum of nynphs, alate and apterous) was counted on a conpound

|l eaf fromthe top, nmiddle, and bottom of the canopy of each of 10 randomy
chosen plants in the mddle two rows of each plot on Aug 6. Anal yses of
variance and LSD tests were carried out on the data.

RESULTS: The treatnment neans are presented in the Table 1.

CONCLUSI ONS: For all three aphid species there were fewer aphids in the two
ADM RE treatnments than in the Untreated Check. The abundance of the potato
aphid was reduced significantly by the ADM RE treatnents but buckthorn or
green peach aphid popul ations were too low to nmake treatnment differences
significant (Table 1). The two ADM RE fornul ati ons are equally effective at
controlling popul ations of the three potato col oni zi ng aphid speci es.

Table 1. The efficacy of two formul ati ons of ADM RE agai st aphi d species on
potato. *

Tr eat ment Rat e Aphi d speci es

(g a.i./ha) Buckt horn Pot at o Green peach
ADM RE 249FS 48 0.0 0. 0b 0.3
ADM RE 70WG 48 0.0 0. 0b 0.3
Untreated Check - 0.8 1.3a 2.8
ANOVA P#0. 05 - ns --- ns

* Figures are neans of 4 replications. Means followed by the sane letter are
not significantly different according to a LSD test (P#0.05).

PMR REPORT # 040 SECTI ON B: | NSECTS OF VEGETABLES AND SPECI AL CROPS
STUDY DATA BASE: 309-1251-9321

CROP: Pot ato, cv. Russet Burbank

PEST: Col orado potato beetle, Leptinotarsa decem ineata (Say)

NAME AND AGENCY:

BO TEAU G and OSBORN WP L

Agriculture and Agri-Food Canada, Potato Research Centre, P.O. Box 20280,
Fredericton, NB E3B 477

Tel : (506) 452-3260 Fax: (506) 452-3316 Emmil: boiteaug@m agr.ca

TI TLE: COLORADO POTATO BEETLE CONTROL TECHNI QUES
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MATERI ALS: TD 2344-02 (cypernethrin), MATADOR 120EC and 120C50( | anbda-
cyhalothrin), ADM RE 240FS and 70WG (i m dacloprid), plastic lined trench (4
m | black mulching), extruded plastic trap

METHODS: Pl ots consisted of four, 7.3 mlong rows spaced at 0.9 m The
treatments were conpletely randomi zed with four replications, except the
Untreat ed Check which had eight replications. Potatoes were planted May 29,
1996, at a within row spacing of 0.4 m The trenches were installed by June 6
whereas the extruded plastic traps were installed by June 19. The inner edge
of either the plastic-lined trench or the extruded plastic traps were 0.9 m
fromthe plots. Pesticides were applied with a tractor-nmunted hydraulic
sprayer operating at 300 kPa, equipped with three D4-45 nozzles per row, at an
application volune of 400 L/ha, and a speed of 6 kph. On June 7, a pre-
energence herbicide (LINURON, 2.5 L product/ha) was applied. On July 7, a

post - emer gence herbici de (FUSILADE, 2 L product/ha) was applied. The Trench
and Extruded Trap treatnments, which were to be kept within a defoliation
rating of 3 (see Table 2) were sprayed with NOVODOR (8 L product/ha) on July
18 and 24. Each chenical insecticide treatnent was applied on July 18, 24, and
29 to keep the defoliation rating at 2 or | ower. Mintenance sprays of ADM RE
240FS were made to all treatnents on Aug 7 and 19. DI THANE (2.2 kg product/ ha)
was applied to all plots to control an unidentified fungal disease on July 7,
18, and 29. BRAVO (2.4 L product/ha) was applied to all plots to control an
uni dentified fungal disease and late blight on July 22, Aug 6, 12, and 22. CPB
life stages were counted once a week fromJune 21 to Aug 19 on 10 randomy
chosen plants in the mddle two rows of each plot. The defoliation rating of
the mddle two rows of a plot was taken once a week from June 28 to Sept 3.
The plants were top-killed with REGLONE (2.75 L product/ha) on Sept 5 and the
m ddl e two rows of each plot were harvested on Sept 17. Anal yses of variance
and LSD tests were carried out on the data.

RESULTS: The treatnment neans are presented in the Tables 1 and 2. The
popul ati on of col onizing overwintered CPB adults was |ow at the Potato
Research Centre in the 1996 season and heavy rainfall during June and July
retarded CPB devel opment. The CPB population did start building up in late
July when defoliation in the Untreated Check increased (Table 2).

CONCLUSI ONS: All treatnents were superior to the Untreated Check and

equi valent to one another in reducing CPB adults and | arvae, but none of the
treatments resulted in yield increases that were significantly different from
the Untreated Check. The formul ation had no inpact on the efficacy of ADM RE
or MATADOR. No di fferences were observed between the two barriers with respect
to their effectiveness in controlling the CPB
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Tabl e 1. The nmean nunber of various CPB |life stages per 10 plants and the nean
total weight yield in tonnes per hectare.*

Tr eat nent Rat e L2 L3 L4 Adul ts
(g a.i/ha)  -----  —---- - oo Tot al
29/ 07 01/ 08 06/ 08 19/ 08 Yi el d
Trench - 4. 0b 2.0b 0. 8b 3.0b 30.9
Trap - 10. 8b 0. 8b 0. 3b 2.0b 31.1
ADM RE 240FS 48.0 5.0b 0. 0b 0. 3b 1.8b 30.7
ADM RE 70WG 48.0 0. 8b 0. 3b 0. 0b 0. 8b 29.3
TD 2344-02 39.8 0. 5b 0. 3b 1.3b 2.0b 29.6
MATADOR 120EC 10.0 2.3b 1.3b 4. 3b 6. 5b 32.2
MATADOR 120C50 10.0 2.8b 2.0b 11. 0b 5.3b 27.8
Untreat ed Check - 45. 9a 30. 5a 56. 3a 57. 4a 21.0

ANOVA P#0. 05 -
* Figures are neans of 4 replications, except 8 for the Untreated Check.
Means followed by the same letter are not significantly different according
to a LSD test (P#0.05).

Tabl e 2. The nean defoliation ratings of the nmddle two rows of the treatnent
pl ots throughout the sanpling period.*

Tr eat ment Rat e 28/ 06 10/ 07 29/ 07 01/ 08 06/ 08 19/ 08
(g a.ilha)

Trench - 1.1 1.3 1.6b 1.3b 1.3b 1.5b
Trap - 1.1 1.5 1.5b 1.5b 1.4b 1.5b
ADM RE 240FS 48.0 1.0 1.5 1.4b 1.3b 1.3b 1.0b
ADM RE 70WG 48.0 1.3 1.4 1.3b 1.3b 1.3b 1.0b
TD 2344-02 39.8 1.0 1.5 1.5b 1.6b 1.4b 1.6b
MATADOR 120EC 10.0 1.1 1.5 1.6b 1.8b 1.6b 1.5b
MATADOR 120C50 10.0 1.0 1.4 1.8b 1.6b 1.6b 1.5b
Untreat ed Check - 1.1 1.4 5. 6a 6. 5b 6. 9a 6. 1la
ANOVA P#0. 05 - ns ns

* Figures are nmeans of 4 replications, except 8 for the Untreated Check.
Means followed by the sanme letter are not significantly different according
to a LSD test (P#0.05). Defoliation ratings: (0) no defoliation; (1) 2-60%
of plants with leaflets slightly damaged; (1.5) >60% of plants with
| eafl ets slightly damaged; (2) 2% of plants with $1 compound leaf with $50%
defoliation; (3) 2-9%of plants with $1 stemw th $50% defoliation; (4) 10-
24% of plants with $1 stemw th $50% defoliation; (5) 25-49% of plants with
$1 stemwith $50% defoliation; (6) 50-74%of plants with $1 stemwith $50%
defoliation; (7) 75-99% of plants with $1 stemw th $50% defol i ati on.
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PMR REPORT # 041 SECTION B: INSECTSOF VEGETABLESAND

SPECIAL CROPS
STUDY DATA BASE: 303-1452-8702

CROP: Pot at o, cv. Superior
PEST: Col orado potato beetle (CPB), Leptinotarsa decenlineata (Say)

NAME AND AGENCY:

MACDONALD | K, STEWART J G and SMTH M E

Agriculture and Agri-Food Canada, Charlottetown Research Centre, P O Box 1210, Charlott
Edward | sl and Cl1A 7M8

Tel : (902) 566-6818 Fax: (902) 566-6821 E-Mail: STEWARTJQEM.AGR.CA

TI TLE: A COVPARI SON OF B.t.t. FORMULATI ONS FOR CONTROL OF COLORADO POTATO
BEETLE ON POTATO

MATERI ALS: ABG- 6444 FC and ABG 6445 FC (Bacillus thuringiensis var.
tenebrionis), ADMRE 240 F (i m dacl oprid)

METHODS: Smel |, whol e seed potatoes were planted at Harrington, Prince Edward
Island, on May 9, 1996, in 4-row plots with plants spaced at 0.4 mw thin rows
and 0.9 m between rows. Plots were 7.6 mlong and 3.6 mw de, and were
separated from each other by two buffer rows of potatoes. They were arranged
in a random zed conpl ete bl ock design with eight treatments and four
replications. Treatnents were applied as foliar sprays, at 303 L/ha and a
pressure of approximtely 240 kPa, using a CO,-pressurized precision-plot
sprayer. Initial sprays were tinmed to coincide with first hatch of the CPB egg
masses (June 25). Additional sprays were applied one week later on July 2 and,
due to wet weather, were reapplied on July 8 Each week from June 24 to August
6, the nunbers of early instars (L1-L2), late instars (L3-L4), and adults of
the CPB were counted from 10 net sweeps (0.34 mdiameter) fromthe center 2
rows of each plot. Percent defoliation was recorded weekly fromJuly 12 to
August 16. Weeds were controlled with an application of metribuzin at 1.1 kg
Al /ha on June 8. Plots received recommended applications of chlorothalonil at
1.25 kg Al/ha and copper hydroxide at the sane rate for control of late
blight. Al plots were sprayed with carbofuran at 528 g Al/ha on August 10 to
term nate insect activity, and with diquat at 370 g Al/ha on August 27 for top
desiccation. Tubers fromthe center 2 rows of each plot were harvested on
Septenber 23, and total and marketable (>38 mmdia.) tuber weights were
recorded. Anal yses of variance were perforned on the data and Least Squares

Di fferences (LSD) were cal cul ated. Insect counts were transformed to Ln(x + 1)
and percent defoliation was transfornmed to sqrt(arcsine(prop)) before

anal yses. The detransfornmed neans are presented.

RESULTS: Results are sunmmarized in the Tabl es bel ow.

CONCLUSI ONS: I n general, a rate response was observed wi th ABG 6444 FC and
ABG- 6445 FC with respect to efficacy against early instars of the CPB (Table
1). The response of the CPB to the two fornulations was simlar. On July 15,
ABG- 6444 FC was more effective against late instars of the CPB than was the
ABG- 6445 FC fornul ation (Table 2). However, this trend was not evident |ater
in the growing season. ADM RE was nore efficacious than either fornulation of
Btt (Tables 1 and 2). Less defoliation was observed in plots treated with the
bacterial insecticides or with ADMRE relative to the Check (Table 3). Less
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defoliation was observed in the plots treated with ADMRE than in plots
treated with Btt. No statistically significant differences in yields were
observed for the eight treatnents tested. No phytotoxicity was observed at
any tinme during the experinent.

Table 1. A conparison of the efficacy of several rates of two fornulations of
a B.t.t. insecticide and of ADM RE agai nst early instars (L1-L2) of the

Col orado potato beetle (CPB) on potatoes at Harrington, P.E. I., 1996.
Tr eat ment Rat e Mean nunber of CPB early instars (L1-L2)/10 sweeps
(product/ha) July 8 July 15 July 22 July 29
Check 41. Oa* 80. 0a 77. 3a 40. 3ab
ABG 6444 FC 2.3 L 14.0b 27. 3cd 32.8b 18. 8bc
ABG 6444 FC 4.7 L 4. 0c 22.0de 58. 0ab 35. 3ab
ABG- 6444 FC 7.0 L 11. 5bc 13. 8e 47. 8ab 28. 3abc
ABG- 6445 FC 2.3 L 38. 3a 58. 5ab 54. 3ab 48. 8a
ABG- 6445 FC 4.7 L 13.0b 43. Obc 41. 8b 20. Oc
ABG- 6445 FC 7.0 L 13.0b 42. 5bc 48. 0ab 18. Obc
ADMRE 240 F 0.2 L 0.3d 2. 3f 5. 0c 5.3d

* Nunmbers in a colum followed by a different letter are significantly
different using a protected LSD Means Separation Test (P<0.05).

Tabl e 2. A conparison of the efficacy of several rates of two fornulations of
a B.t.t. insecticide and of ADM RE agai nst |late instars (L3-L4) of the

Col orado potato beetle (CPB) on potatoes at Harrington, P.E. I., 1996.

Tr eat ment Rat e Mean nunber of CPB late instars (L3-L4)/10 sweeps
(product/ ha) July 15 July 22 July 29

Check --- 78. 3a* 108. 0a 123. 3a

ABG 6444 FC 2.3 L 9. 0c 55. 8bc 70. 3a

ABG 6444 FC 4.7 L 4. 8c 55. 0Obc 72.3a

ABG- 6444 FC 7.0 L 3. 8c 30. 3¢ 71. 5a

ABG- 6445 FC 2.3 L 40. 3ab 91. 8ab 92. 8a

ABG- 6445 FC 4.7 L 18. 5b 66. 5ab 77.5a

ABG- 6445 FC 7.0 L 18. 0b 72. 3ab 63. 5a

ADMRE 240 F 0.2 L 0. 0d 3.0d 15. 8b

* Nunmbers in a colum followed by a different letter are significantly
different using a protected LSD Means Separation Test (P<0.05).
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Tabl e 3. Percent defoliation and tuber yields of potato plots protected with
B.t.t. or ADMRE insecticides for the nanagenent of the Col orado potato
beetle, Harrington, P.E.I., 1996

Tr eat ment Rat e Percent Defoliation ** Tuber vyields
(product/ ha) July --- August --- Tot al Mar ket abl e
19 1 16 (t/ha)
Check --- 13. 5a* 37.0a 65. 0a 33.8 31.3
ABG- 6444 FC 2.3 L 3.0c 11. 6cd 25. 8bc 37.7 36.0
ABG- 6444 FC 4.7 L 3.0c 19. 4bc 24.9c 37.8 35.5
ABG- 6444 FC 7.0 L 3.0c 9.8d 21. 4c 37.4 35.8
ABG- 6445 FC 2.3 L 6. 8b 18. 8b 34.0b 37.1 35.2
ABG- 6445 FC 4.7 L 4. 5bc 15. 3bc 20. 5¢c 35.5 33.5
ABG- 6445 FC 7.0 L 3. 4c 9.8d 21. 4c 37.6 35.5
ADM RE 240 F 0.2 L 0.0d 3. 0e 3.8d 42.0 39.8
ANOVA P<0. 05 ns ns

* Nunbers in a colum followed by a different letter are significantly
different using a protected LSD Means Separation Test (P<0.05).

** The data were tranforned to the sqrt(arcsi ne(prop)) before anal ysis.
Det ransformed neans are presented.

PMR REPORT # 042 SECTION B: INSECTSOF VEGETABLESAND

SPECIAL CROPS
STUDY DATA BASE: 303-1452-8702

CROP: Pot at o, cv. Superi or
PEST: Col orado potato beetle (CPB), Leptinotarsa decenm ineata (Say)

NAME AND AGENCY:

MACDONALD | K, STEWART J G and SMTH M E

Agriculture and Agri-Food Canada, Charlottetown Research Centre, P O Box 1210,
Charl ottetown, Prince Edward |sland, ClA 7M8

Tel : (902) 566-6818 Fax: (902) 566-6821 EMAI L: STEWARTJ@EM AGR. CA

TI TLE: MANAGEMENT OF THE COLORADO POTATO BEETLE ON POTATOES

MATERI ALS: TD 2344-02 0.83 EC, SPINOSAD 480 SC (Spinosyn A/D), FURADAN 480 F,
Food Grade Soybean QO I.

METHODS: Snel |, whol e seed potatoes were planted at Harrington, Prince Edward
Island, on May 9, 1996. Plants were spaced 0.4 mwithin rows and 0.9 m
between rows in 4-row plots. Plots were 7.6 mlong and 3.7 mw de, and were
separated from each other by two buffer rows of potatoes. Plots were arranged
in a randoni zed conplete block design with five treatnents, replicated a total
of four times except for FURADAN at 0.55 L product/ha and FURADAN at 0.55 L
product/ha plus Soybean O | which had two replications only. Treatnments were
applied as foliar sprays in 303 L/ha at a pressure of approxi mately 240 kPa
using a CO,-pressurized precision-plot sprayer. The nultiplication of spring
adults by 1.0, L1-L2 larvae by 0.125, L3-L4 |larvae by 0.333, and summer adults
by 0.625 converts each growth stage to its CPBE. Treatnents were applied
whenever a threshold of 2.0 Colorado Potato Beetle Equival ents (CPBE) per net
sweep was reached: TD 2344-02 on July 15, SPINOSAD on July 15 and August 14;
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the high rate of FURADAN on July 15, 30, and August 14; the low rate of
FURADAN on July 15, 30, and August 14; and FURADAN plus Soybean O on July
15, 23, 30, and August 14. Each week from June 24 to August 19, the nunber of
early instars (L1-L2), later instars (L3-L4), and adults of the CPB were
counted from 10 net sweeps (0.37 mdianeter) fromthe center two rows of each
pl ot. Percent defoliation was recorded weekly fromJuly 12 to August 16. Plots
recei ved recomended applications of chlorothalonil at 1.25 kg Al/ha for
control of late blight. Plots were sprayed with endosul fan at 720 g Al/ha on
August 20 to termnate insect activity in all plots and with diquat at 370 g
Al / ha on August 20 for top desiccation. Tubers fromthe center two rows of
each plot were harvested on Septenber 23, and total and marketable (dia. >38
mm di a.) weights were recorded. Analyses of variance were performed on the
data and Least Squares Differences (LSD) were calcul ated. Insect counts were
transforned to Ln(x + 1) and percent defoliation was transfornmed to

sqrt. (arcsine(prop)) before anal yses. The detransfornmed neans are presented.

RESULTS: On July 22, the number of early instars was reduced significantly by
TD 2344-02, SPINCSAD, and FURADAN at the higher rate (Table 1). The lowrate
of FURADAN and FURADAN pl us the Soybean O | were not effective (Table 1). TD
2344-02 was the nost effective with only a single treatnent giving control for
the season. Sinmilar trends were noted for late instars (Table 2). TD 2344-02
significantly reduced the nunmber of adults on August 6 and 12 (Table 3). The
other treatnents were not consistently effective. Defoliation ratings were

| onest for TD 2344-02 and SPI NOSAD; indicating that either product provided
good protection from feedi ng damage by the CPB (Table 4). Although the yield
data were quite variable and no significant differences were observed anong
treatments, the highest total and marketable yields were obtained fromplots
treated with a single application of TD 2344-02.

CONCLUSI ONS: TD 2344-02 and, to a | esser extent, SPINCSAD provi ded consi stent
control of the CPB during the 1996 grow ng season.

Table 1. A conparison of the efficacy of several insecticides against early
instars (L1-L2) of the Col orado potato beetle (CPB) on potatoes at Harrington
P.E. 1., 1996.
Mean nunber of CPB early instars
Tr eat ment Rat e No. of (L1-L2)/10 sweeps
(product/ ha) sprays July 8 July 15 July 22 July 29 August 6

Check --- 0 31.8 108.5 50. ba* 39. 8a 8. 5ab
TD 2344-02 4.0 L 1 43.0 84.0 0. 5d 0. 5b 0. Oc
SPI NOSAD 113 g 2 20.5 84.3 6. 3c 29. 0a 15. 8a
FURADAN 1.1 L 3 30.8 67.3 19.5b 31.5a 5.5b
FURADAN 0.55 L 3 75.0 89.5 27. 0ab 23. 0a 8. 0ab
FURADAN +

SOYBEAN O L 0.55 L+0.74 L 4 31.5 87.5 49. Oa 31. 5a 3.5b
ANOVA P<0. 05 ns ns --- --- ---

* Nunmbers are the means of four replications. Nunmbers within a columm
followed by a different letter are statistically different using a
protected LSD Means Separation Test (P<0.05).
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Table 2. A conparison of the efficacy of several insecticides against late
instars (L3-L4) of the Col orado potato beetle (CPB) on potatoes at Harrington
P.E. 1., 1996.

Mean nunber of CPB |l ate instars

Tr eat ment Rat e No. of (L3-L4)/10 sweeps
(product/ha) sprays  -------- July ------------ -- August --
8 15 22 29 6 12

Check --- 0 1.0 71.3 90.8a* 89.0a 20.5a 4.3a
TD 2344-02 4.0 L 1 1.5 77.5 0. 5d 0. Oc 0. Oc 1.0b
SPI NOSAD 113 g 2 2.0 67.0 13. 8c 18. 8b 18. 3ab 11. 3a
FURADAN 1.1 1L 3 2.3 61.0 22.8bc 66.0a 7.0b 7.8a
FURADAN 0.55 L 3 0.5 103.0 39.0ab 81.0a 9.0ab 6.0a
FURADAN +

SOYBEAN O L 0.55 L+0.74 L 4 0.5 81.0 69.0a 86.0a 21.5a 5.b5a
ANOVA P<0. 05 ns ns --- --- --- ---

* Nunmbers are the means of four replications. Numbers within a columm
followed by a different letter are statistically different using a
protected LSD Means Separation Test (P<0.05).
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Tabl e 3. A conparison of the efficacy of several insecticides against adults

of the Col orado potato beetle (CPB) on potatoes at Harrington, P.E. 1., 1996.
Tr eat ment Rat e No. of Mean nunber of CPB adults/10 sweeps
(product/ ha) sprays July 29 August 6 Aug. 12 Aug. 19
Check --- 0 0.3 18. 5a* 39.3b 4.3
TD 2344-02 4.0 L 1 0.0 2.0d 13. 0c 7.0
SPI NOSAD 113 ¢ 2 0.0 9. 3abc 53. 3ab 15.0
FURADAN 1.1 L 3 0.3 7.3bc 42. 3ab 5.3
FURADAN 0.55 L 3 0.0 13. O0ab 92. 0a 7.5
FURADAN + SOYBEAN O L 0.55 L+0.74 L 4 0.0 5. Ocd 71. 0ab 6.0
ANOVA P<0. 05 ns --- --- ns

* Nunmbers are the means of four replications. Nunmbers within a columm
followed by a different letter are statistically different using a
protected LSD Means Separation Test (P<0.05).
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Table 4. Defoliation (% and tuber yields of potato plots protected with
different insecticides for the managenent of the Col orado potato beetle,
Harrington, P.E.l., 1996.

Tr eat ment Rat e No. of Defoliation (9% ** -- Tuber yields -
(product/ ha) sprays July -- August -- Tot al Mar ket abl e
19 1 16 (t/ha)

Check --- 0 13.5a  40.0a* 66. 8a 30.5 28.1
TD 2344-02 4.0 L 1 6. 4b 3.8d 7. 3e 36.2 33.9
SPI NOSAD 113 ¢ 2 4.1b 7. 1lcd 22.3d 33.9 31.5
FURADAN 1.1 1L 3 4.5b 10. 6¢ 37.3c 34.2 32.2
FURADAN 0.55 L 3 9.0ab 24.0b 59. 0b 31.3 28.6
FURADAN +

SOYBEAN Ol L 0.55 L+0.74 L 4 4.5b 13. 5¢c 56. Ob 33.2 31.2
ANOVA P<0. 05 --- --- --- ns ns

* Nunmbers are the means of four replications. Nunmbers within a columm
followed by a different letter are statistically different using a
protected LSD Means Separation Test (P<0.05).

PMR REPORT # 043 SECTI ON B: | NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR NUMBER: 61006535

CROP: Pot at oes, cv. Superi or
PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say), potato

| eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY:

PI TBLADO RE
Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario, NOP 2CO
Tel : (519) 674-1605 Fax: (519) 674-1600

TITLE:  FORMULATI ON COMPARI SONS FOR THE CONTROL OF COLORADO POTATO BEETLE
(CPB) USI NG NOVODOR ( ABG- 6444FC and ABG 6445FC)

MATERI ALS: ABG 6444FC, ABG 6445FC (Bacillus thuringiensis var. tenebrionis),
ADM RE 240FS (i m dacl oprid).

METHODS: Potatoes were planted in single-row plots, 7 min length with rows
spaced 1 mapart, replicated four tines in a random zed conpl ete bl ock design
Pot at 0 seed-pi eces were planted with a commercial planter on May 14, 1996.
Foliar formul ations were applied using a specialized small-plot research CO
sprayer with a two-nozzle hand-held boomthat delivered 200 L/ ha of spray

m xture on June 21, July 4, 12, and 20. Assessnents were taken by counting the
nunber of CPB |l arvae and adults per plot (20 plants per plot)on July 5, 23,
and Aug. 7 and by foliage danmage ratings caused by CPB and | eaf hopper feeding
damage on July 22, and 31. Yields were not taken as a severe hail stormon
July 7 severely defoliated the potato foliage, however, plants did regrow
Results were anal yzed using the Duncan’s Miltiple Range Test (P#0.05).

RESULTS: Results are presented in the tables bel ow

CONCLUSI ONS:  The two NOVODOR fornmul ati ons ABG 6444FC and ABG 6445FC provi ded
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excell ent CPB control especially at the high rates tested (Table 1). Less
damage to foliage was observed in plots treated with the higher rates of
NOVODOR regardl ess of the formulation tested. Neither of the ABG fornmnul ated
products provided any |evel of |eafhopper control while ADM RE 240FS provi ded
noderate control. Popul ations of CPB were relatively low early in the season
and only noderate after the July 7 hail storm Potato plants began to regrow
after the storm however, the | eafhopper popul ations severely restricted the
growth on all but the ADM RE 240FS treated plots. Hi gh CPB numbers were
observed on the ADM RE 240FS and the hi ghest rate of ABG 6445FC | ate in the
season due to the amount of foliage remaining on these relatively effective
treatments. There appeared to be no significant difference between the two
NOVODOR f or mul ati ons.

Table 1. A conparison of the effectiveness of different rates and formul ati ons
of NOVODOR and ADM RE, 1996.

I nsect Counts/pl ot

July 5 July 23 Aug. 7
Rate L Larvae Adul ts Larvae Adul ts Larvae Adul ts
Treatments prod/ha Small Large Smal | Large Smal | Large
ABG- 6444FC 2.3 0.0a* 5.0ab 0.8a 1.3a 1.0b 0. 3ab 7.8a 2.5b 0.3a
ABG- 6444FC 4.7 0.3a 3.5ab 0.3a 0.3a 0.8b 0. 3ab 9.5a 5.0b 1.0a
ABG- 6444FC 7.0 0.0a 0.0b 0. Oa 0.0a 0.5b 0.0b 6.5a 3.0b 1.5a
ABG- 6445FC 2.3 0.0a 0.3b 0. Oa 0.0a 0.8b 0. 3ab 8.5a 3.5b 1.0a
ABG- 6445FC 4.7 0.3a 0.3b 8. 8a 0.0a 2.0ab 0.5ab 12.5a 9.0b 2.8a
ABG- 6445FC 7.0 0.0a 7.3a 10.8a 1.3a 1.5ab 1.3a 2.5a 37.0a 2.0a
ADM RE 240FS 0.2 0.0a 0.5b 0. Oa 3.8a 2.0ab 0.8ab 3.3a 26.3ab 3.8a
Cont r ol 0.0a 1.0b 3.0a 0.0a 8.8a 0. 0b 19.3a 2.8b 1.8a
* means followed by the sane letter do not differ significantly(P#0.05,
Duncan’s Multiple Range Test).
Tabl e 2. Foliar danage ratings of plots treated with different rates and
formul ati ons of NOVODOR and ADM RE, 1996
Fol i ar Damage Ratings (0-10)*
Rat e Col orado Pot ato Beetl es Leaf hoppers
Treatments L prod/ha July 22 July 31 July 22 July 31
ABG- 6444FC 2.3 9. Dab** 7. 3de 3.0b 2.0b
ABG- 6444FC 4.7 9. Oab 9. Oabc 3.0b 2.0b
ABG- 6444FC 7.0 9. Oab 9. bab 3.0b 2.0b
ABG- 6445FC 2.3 9. Oab 7. 8cde 3.0b 2.0b
ABG- 6445FC 4.7 9. Oab 9. 3ab 3.0b 2.0b
ABG- 6445FC 7.0 9. Oab 9. bab 3.0b 2.0b
ADM RE 240FS 0.2 9. 6a 9. 9a 7.8a 6. Oa
Cont r ol 8. 8b 6. 5e 3.0b 2.0b

* Foliar Damage Ratings (0-10) - 0: no control, foliage severely danaged; 10:
conpl ete control

** Means followed by the sane letter do not differ significantly(P#0.05,
Duncan’s Mul tiple Range Test).
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PMR REPORT # 044 SECTION B: | NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR NUMBER: 61006535

CROP: Pot at oes, cv. Superi or

PEST: Col orado potato beetle, Leptinotarse decenmineata (Say), potato

| eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY:

Pl TBLADO RE
Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario, NOP 2CO
Tel : (519) 674-1605 Fax: (519) 674-1600

TI TLE: EVALUATI ON OF EXP 60415A FOR THE CONTRCL OF THE COLORADO POTATO
BEETLE (CPB) | N POTATOES

MATERI ALS: EXP 60415A 200SC (fipronil), SEVIN XLR PLUS 480SC (carbaryl),
GUTHI ON 240SC (azi nphos-net hyl ).

METHODS: Potatoes were planted in two-row plots, 7 min length with rows
spaced 1 mapart, replicated four tinmes in a random zed conpl ete bl ock design
Pot at 0 seed- pi eces were planted with a commercial planter on May 14, 1996.
Foliar applications were made using a specialized snmall-plot research CO
sprayer with a two-nozzl e hand-hel d boom appl ying 200 L/ ha of spray m xture on
June 21, July 12, and August 5. Assessnents were taken by counting the nunber
of CPB | arvae per plot (20 plants per plot) on July 5, 11, Aug. 1, and 7, and
foliage damage ratings caused by CPB and | eaf hopper feeding danage on July 22
and 31. Yields were not taken as plots were defoliated froma hail stormJuly
7. Results were anal yzed using the Duncan’s Miltiple Range Test (P#0.05)

RESULTS: Results are presented in the tables bel ow

CONCLUSI ONS:  EXP 60415A 200SC effectively controlled CPB but was ineffective
in controlling | eaf hopper damage (Table 2). Early-season popul ati ons of CPB
were relatively | ow. However, popul ations increased dramatically during the
first week in August (Table 1). The foliar applications on Aug. 5
significantly controlled these high insect nunbers although GUTHI ON 240SC was
the | east effective material. The addition of SEVIN XLR PLUS 480SC to EXP
60415A 200SC provided only a relatively small increase in efficacy against the
CPB while it was nost effective in controlling damage by | eaf hoppers.
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Table 1. A conparison of the effectiveness of different rates of EXP 60415A
200SC in reducing the nunber of CPB | arvae attacki ng potatoes, 1996.

Rat e Larval CPB Count s/ pl ot

Treatments m product/ ha July 5 July 11 Aug. 1 Aug. 7
EXP 60415A 200SC 62.5 16. 8b* 5.3b 39. 5a 7.8c
EXP 60415A 200SC 125.0 14.3b 1.0b 40. 0a 3. 8c
EXP 60415A 200SC 187.5 7.3b 2.5b 18. 5b 2.5c
EXP 60415A 200SC 250.0 3.5b 6. 8b 17.0b 1. 3c
EXP 60415A 200SC + 125.0

SEVI N XLR PLUS 480SC 1250.0 5.3b 2.0b 41. 5a 1.8c
GUTHI ON 240SC 1500.0 65. 0a 3.5b 36. 0a 163. 8b
Cont r ol 21.0b 29. 5a 18. 0a 305. 0a

* means followed by the sane letter do not differ significantly (P#0.05
Duncan’s Miltiple Range Test).

Tabl e 2. A conparison of the effectiveness of different rates of EXP 60415A
200SC in reducing the foliar damage caused by CPB and | eaf hoppers attacking
pot at oes, 1996.

Fol i ar Damage Ratings (0-10)*

Rat e CPB Leaf hoppers

Treat ments m product/ ha July 31 July 22 July 31
EXP 60415A 200SC 62.5 7. 8bc** 4.0b 3.0b
EXP 60415A 200SC 125.0 8. 8ab 4.0b 3.0b
EXP 60415A 200SC 187.5 10. Oa 4.0b 3.0b
EXP 60415A 200SC 250.0 9.7a 5.0b 4.0b
EXP 60415A 200SC + 125.0

SEVI N XLR PLUS 480SC 1250.0 9. 3ab 7.5a 6. 5a
GUTHI ON 240SC 1500.0 6. 5¢c 7. 0a 6. Oa
Cont r ol 3.5d 4.0b 3.0b

* Foliar Damage Ratings (0-10) - 0: no control, foliage severely danaged; 10:
conpl ete control

** means followed by the sane letter do not differ significantly(P#0.05,
Duncan’s Multiple Range Test).

PMR REPORT # 045 SECTION B: I NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR NUMBER: 61006535

CROP: Pot at oes, cv. Superi or
PEST: Col orado potato beetle, Leptinotarse decenmineata (Say), potato
| eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY:

PI TBLADO RE
Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario, NOP 2CO
Tel : (519) 674-1605 Fax: (519) 674-1600

TI TLE: EVALUATI ON OF ADM RE FOR THE CONTROL OF COLORADO POTATO BEETLE ( CPB)
I N POTATOES
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MATERI ALS: ADM RE 240FS and 70WG (i mi dacl oprid).

METHODS: Potatoes were planted in single-row plots, 7 min length with rows
spaced 1 mapart, replicated four tinmes in a random zed conpl ete bl ock design
Pot at 0 seed-pieces were planted with a comercial planter on May 14, 1996. The
in-furrow applications were applied as a 15 cm band prior to planting. The
foliar treatnents were applied using a specialized small-plot research CO
sprayer with a two-nozzl e hand-held boomthat delivered 200 L/ ha of spray

m xture on June 21 and August 2. Assessnments were taken by counting the nunber
of CPB | arvae and adults per plot (20 plants per plot) on July 5 just prior to
a hail storm Aug.1l, and 7 just before and after the second foliar application.
Foliar damage caused by the CPB and | eaf hoppers was assessed on July 22 and
31. Yields were not taken as a severe hail stormdefoliated the plants on July
7, although plants recovered well throughout the renmainder of the season
Results were anal yzed using the Duncan’s mnultiple Range Test (P#0.05).

RESULTS: Results are presented in the tables bel ow

CONCLUSI ONS:  CPB popul ations were del ayed providing very little pressure
early in the season due to the cool spring. The July 5 assessnents are
reported indicating |ow CPB pressures just prior to the hail stormon July 7
whi ch defoliated the plants. Although not significant at this early stage, the
rate effect of the in-furrow treatnent of ADM RE was becom ng apparent. The
CPB popul ations increased significantly during the first week in August. This
is considerably later than normal as previously noted. By August 7, the in-
furrow treatnents were beginning to lose efficacy with the 70WG fornmul ati on of
ADM RE being nunerically equivalent to the 6.26 nm/100m of row rate of the
240FS fornulation in |level of CPB insect control. Earlier on July 31 under
noderate CPB pressures the 70\WG i n-furrow application was providi ng al nost
equi val ent beetle control than the higher 240FS rate. The foliar spray on Aug.
2 provided excellent control of CPB regardl ess of the fornulation. The | ower
rates of ADM RE 240FS applied in-furrow did not provide a high | evel of

| eaf hopper control late in the season. The foliar sprays did not show
effective | eaf hopper control either, however, the application timng was not
appropriate for this area. Leafhoppers are nost effectively controll ed when

i nsecticides are present or applied the first week of July.

Table 1. A conparison of the effectiveness of different rates and formul ati ons
of ADM RE in reducing the nunber of CPB adult and |arval popul ations.

I nsect Counts/pl ot

Rat e Adul ts Larvae Larvae Larvae
Treat ments product July 5 Aug. 1 Aug. 7
ADM RE 240 FS 6.26 m/100m r ow 8. 0a* 3. 8a 10. 8a 66. 0ab
ADM RE 240 FS 8.33 m/100m r ow 2.0a 1.5a 4. 5ab 59. 8b
ADM RE 240 FS 12.5 m /100m r ow 0. 0a 0. 0a 0. 8ab 46. 8bc
ADM RE 70 WG 2.86 g/ 100m r ow 4, 3a 3. 8a 2. 0ab 65. 0ab
ADM RE 70 WG 68.6 g/ ha Foliar 9. 8a 3.3a 9. 8a 2.0c
ADM RE 240 FS 200 nl/ha Foli ar 11. 3a 1.5a 0. 5ab 1.3c
Contr ol 3.3a 6. 8a 9. 0a 115. 0a

* means followed by the sane letter do not differ significantly(P#0.05
Duncan’s Miultiple Range Test).
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Tabl e 2. A conparison of the effectiveness of different rates and formul ati ons
of ADM RE in reducing the foliar damage caused by CPB and | ef hopper
popul ati ons.

Fol i ar Damage Ratings (0-10)*

Rat e CPB Leaf hoppers
Treatments product July 31 July 22 July 31
ADM RE 240 FS 6.26 nml/100m r ow 7.0d** 5.3c 5. 0c
ADM RE 240 FS 8.33 nml/100m r ow 8. 0c 7.8b 7. 8ab
ADM RE 240 FS 12.5 m /100m r ow 10. Oa 9. 3a 8. 2a
ADM RE 70 WG 2.86 g/ 100m row 9. bab 7.4b 8. 3a
ADM RE 70 WG 68.6 g/ ha Foliar 9.3b 4. 5cd 2.0c
ADM RE 240 FS 200 m /ha Foli ar 9.0b 4. 3cd 5.8b
Cont r ol 4. 0e 3.5d 3.3c

* Foliar Damage Ratings (0-10) - 0: no control, foliage severely danaged; 10:
conpl ete control

** means followed by the sane letter do not differ significantly(P#0.05,
Duncan’s Multiple Range Test).

PMR REPORT # 046 SECTION B: I NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR NUMBER: 61006535

CROP: Pot at oes, cv. Chieftan, Yukon Col d, Kennebec
PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say), potato

| eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY:

PI TBLADO RE
Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario, NOP 2CO
Tel : (519) 674-1605 Fax: (519) 674-1600

TI TLE: THE ADDI TI ON OF I NCI TE 92% PBO W TH SYNTHETI C | NSECTI Cl DES FOR | NSECT
CONTROL | N POTATOES

MATERI ALS: POUNCE 384EC (permethrin), CYMBUSH 250EC (cypernethrin), DECIS
5. 0EC (deltanmethrin), INCIHTE 92% PBO (pi peronyl butoxide).

METHODS: Pot atoes were planted in single-row plots grouped together based on
cultivar type, early-, md-, and | ate-seasoned cultivars, 7 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 comercial planter on May 15,
1996. The products were applied using a specialized snmall-plot research C0,
sprayer with a two-nozzl e hand-hel d boom appl ying 200 L/ ha of spray m xture on
June 21, July 5, 20, and Aug. 2. Assessnents were taken by foliage damge

rati ngs caused by CPB and | eaf hopper feedi ng damage on July 31 and Aug. 13.
Yi el ds were neasured on Aug. 19. Results were anal yzed using the Duncan’'s
Mul ti pl e Range Test (P#0.05).

RESULTS: Results are presented in the table bel ow

CONCLUSI ONS:  The difference in foliar damage between the |ower rates of the
pyrethroids and the higher rates plus PBO was evident for the CPB only. The
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only difference in | eaf hopper danage was observed for the Chieftans treated

with POUNCE at the |lower rate on July 31. Danage observed in this treatnent

was greater than that noted for all other treatnments except for the check.

CYMBUSH 250EC provi ded a higher Ievel of CPB control than either POUNCE 384EC

or DECI S 5. 0EC.
Tabl e 1. A conparison between several synthetic pyrethroid insecticides with and wi thout
pi peronyl butoxide for the control of CPB and | eaf hoppers on pot at oes.

Rat e Fol i ar Damage Rating (0-10)*

m prod CPB Leaf hoppers Yield kg/ 6m
Treatments / ha Cul tivar July 31 Aug. 13 July 31 Aug. 31 Harvest area
POUNCE 384EC 275 Chi eftan 6. 8cd** 3. 5fgh 9.8b 7. 5abc 14. 6a-d
POUNCE 384EC + 550 Chi ef t an
I NCI TE 92% PBO 1160 9. 4a 9. 1a 10. Oa 7. 8abc 19. 7a
CYMBUSH 250EC 140 Chi eftan 7.3b 5. 3de 10. Oa 7. 3abc 15. 5abc
CYMBUSH 250EC + 280 Chi ef t an
I NCI TE 92% PBO 1160 9. 3a 8. 9ab 10. Oa 7. 5abc 17. 4ab
DECI S 5. OEC 150 Chi ef t an 7.0bc 3.8e-h 10. Oa 7. 0abc 15. 7abc
DECI S 5. OEC + 300 Chi ef t an
I NCI TE 95% PBO 1160 9. 0a 8. 9ab 10. Oa 7. 3abc 17. 5ab
Cont r ol Chi ef t an 4. 0e 2.5h 7.0e 6. 0c 13. 7b-e
POUNCE 384EC 275 Yukon Col d 7.3b 4. 3efg 10. Oa 7. Oabc 9. 6def
POUNCE 384EC + 550 Yukon Col d
I NCI TE 92% PBO 1160 9. 0a 7. 5bc 10. Oa 7. Oabc 12. 4b-f
CYMBUSH 250EC 140 Yukon Col d 6. 5d 5. Odef 10. Oa 7. Oabc 9. Oef

CYMBUSH 250EC + 280 Yukon Col d

I NCI TE 92% PBO 1160 9. 0a 9. Oab 10. Oa 7. 0abc 9. 4def
DECI S 5. OEC 150 Yukon Gol d 7. 0bc 3.8e-h 10. Oa 7. 0abc 7. 9f
DECI S 5. OEC + 300 Yukon Gol d

I NCI TE 92% PBO 1160 9. 3a 8. 0ab 10. Oa 7. 0abc 8. 6ef
Contr ol Yukon Gol d 4. Oe 2.5h 9. Oc 6. Oc 9. Oef
OUNCE 384EC 275 Kennebec 7. 0bc 5. Odef 10. Oa 8. 3a 7.7f
UNCE 384EC + 550 Kennebec

I NCI TE 95% PBO 1160 9. 3a 8. 4ab 10. Oa 8. 3a 11. 9c-f
CYMBUSH 250EC 140 Kennebec 7.3b 6. 3cd 10. Oa 8. 3a 8. 7ef
CYMBUSH 250EC + 280 Kennebec

I NCI TE 95% PBO 1160 9. 4a 9. 1a 10. Oa 8. ba 9. 6def
DECI S 5. OEC 150 Kennebec 7. 0bc 6. 0d 10. Oa 8. 0ab 6. 8f
DECI S 5. OEC + 300 Kennebec

I NCI TE 92% PBO 1160 9. 3a 9. 1a 10. Oa 8. ba 10. 5¢-f
Cont r ol Kennebec 4. Oe 3. 3gh 8. 0d 6. 3bc 6. 5f

* Foliar Danmage Ratings (0-10) - 0: no control, foliage severely damaged; 10: conplete
control

** means followed by the sane letter do not differ significantly (P#0.05, Duncan’s
Mul ti pl e Range Test).



91

PMR REPORT # 047 SECTION B: I NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR NUMBER: 61006535

CROP: Pot at oes, cv. Superi or
PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say), potato

| eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY:

Pl TBLADO RE
Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario, NOP 2CO
Tel : (519) 674-1605 Fax: (519) 674-1600

TI TLE: BRI DG NG LAMBDA- CYHALOTHRI N TO GFU 383C FORMULATI ONS FOR CONTROL OF
COLORADO POTATO BEETLE (CPB) | N POTATCES

MATERI ALS: MATADOR 120EC and 120CSO (| anbda-cyhal ot hrin).

METHODS: Potatoes were planted in single-row plots, 7 min length with rows
spaced 1 mapart, replicated four tinmes in a random zed conpl ete bl ock design
Pot at 0 seed-pieces were planted with a comercial planter on May 14, 1996. The
foliar formul ations were applied using a specialized small plot research C0,
sprayer with a two-nozzle hand-held boomthat delivered 200L/ ha of spray

m xture on June 21, July 5, 20, and Aug. 2. Assessnents were taken by counting
the nunber of CPB | arvae per plot (20 plants per plot) on June 24, 28, July 5,
23, 26, Aug. 1, and Aug. 7. Foliar damage ratings caused by the CPB and

| eaf hopper feedi ng danage were recorded on July 22 and 31. Yields were not
taken as a severe hail stormdefoliated the plants on July 7, with plant
growt h recovering throughout the sumer. Results were anal yzed using the
Duncan’s Miultiple Range Test (P#0.05).

RESULTS: Results are presented in the tables bel ow

CONCLUSI ONS:  Both fornul ati ons of |anmbda-cyhal othrin, MATADOR 120EC and
MATADOR 120CSO provi ded excel |l ent and equal control of both the CPB and

| eaf hoppers (Table 1). Beetle popul ations were increasing in nunbers by July
5, just prior to the severe hail stormand then later in the season by August
7. Leaf hopper popul ations were extrenely high in these plots causing

consi derable foliar |eafhopper burn.

Table 1. A conparison between the two fornul ati ons of MATADOR in reducing the
nunber of CPB | arvae attacking potatoes.

Rate m CPB Larval Counts/pl ot
Treatments prod/ha June 24 June 28 July 5 July 23 July 26 Aug.1l Aug. 7
MATADOR 120EC 83.5 0. Ob* 6. 3b 34.6ab 0.8b 0. 8b 11. Oa 63. 3a
MATADOR 120CSO 83.5 0. 8b 4.0b 23.0b 0.5b 1.0b 13. ba 56. 0a
Cont r ol 7.3a 16. 5a 46. 1a 20.8a 25.3b 16.5a 185.0b

* means followed by the sane letter do not significantly differ (P#0.05,
Duncan’s Miultiple Range Test).
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Tabl e 2. A conparison between the two fornul ati ons of MATADOR in reducing the
foliar damage caused by CPB and | eaf hoppers.

Fol i ar Damage Ratings (0-10)*

Rat e CPB Leaf hoppers
Treatments m prod/ ha July 31 July 22 July 31
MATADOR 120EC 83.5 8. 8a** 9. 8a 9. 0a
MATADOR 120CSO 83.5 8. ba 10. Oa 9. 0a
Cont r ol 4.3b 5. 0b 4.0b

* Foliar Damage Ratings (0-10) - 0: no control, foliage severely danaged; 10:
conpl ete control

** means followed by the sane letter do not differ significantly(P#0.05,
Duncan’s Multiple Range Test).

PMR REPORT # 048 SECTION B: VEGETABLESAND SPECIAL CROPS
ICAR/IRAC: 86100104

CROP:  Potato, cv. Shepody
PEST: Colorado potato beetle, Leptinotarsa decemlineata (Say)

NAME AND AGENCY::

SEARSM K and MCGRAW RR

Department of Environmenta Biology, University of Gudph, Gudph, Ontario,
N1G 2W1 Téd: (519) 824-4120, ext. 3567 Fax: (519) 837-0442
Email: msears@evbhort.uoguel ph.ca

TITLE: EFFECTSOF VARIOUSRATESAND COMBINATIONSOF INSECTICIDES
ON THE CONTROL OF COLORADO POTATO BEETLE (CPB), 1996
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MATERIALS:. SPINOSAD NAF 85 (Saccharopolyspora spinosa 480 EC), SPINOSAD NAF
295 (S. spinosa 240 EC), GFU383 120 EC, WF1621 120 EC (fenpropathrin), ADMIRE 240 FS
(imidacloprid), ABG 6444 (Bacillus thuringiensis tenebrionis 3% w/w), ABG 6445 (B.
thuringiensis tenebrionis 3% w/w), FIPRONIL 80 WG.

METHODS: Potatoes were planted on May 8, in four-row plots, 15 m long, replicated four times.
Rows were spaced at 0.9 m and plots were separated by
3 m spray lanes. Treatments were arranged in a randomized complete block design. Insecticides were
applied with a tractor-mounted, four-row boom sprayer that delivered 750 L/ha at 450 kPa. Two
hundred CPB egg masses were flagged on June 21 and checked daily to determine hatch. By June 24,
38% of the egg masses were hatched. The initial spray of al treatments was gpplied on June 25. A
second spray againg the first generation of CPB was applied to dl treatments July 4 except for the WF
1621 treatments. One WF 1621 treatment was applied on a seven-day interval, June 25 and July 2, the
other on afourteen-day interval, June 25 and July 9.

Populations of CPB were monitored three days after the initia spray and weekly theresfter.
Counts were taken by examining five plants in each plot and the numbers of larvae and adults were
recorded. The percent defoliation caused by adults and larvae was estimated. Tubers were harvested
Augugt 23.

RESULTS: Dataare presented in Table 1.

CONCLUSIONS: After two sprays the low rate of Spinosad NAF 85, the mid-rate of Spinosad
NAF 295 and the GFU 383C formulation of fenpropathrin provided control of large larvafor two
weeks. The high rate of ABG 6444 and ABG 6445 aso gave two weeks of control of CPB large
larvae. The lower rates of this product were not effective in larva control. All other treatments
sgnificantly reduced the number of large larvae for three weeks.

The fourteen day schedule of WF 1621 was just as effective as the seven day schedule.

All treetments sgnificantly increased yields when compared to the check except for the two
lower rates of ABG 6445, the mid-rate of ABG 6444, the low rate of Spinosad NAF 295, and the
high rate of Spinosad NAF 85.
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Table 1. A comparison of the effects of five insecticides on the CPB and yield of potatoes, Guelph,

Ontario, 1996.

Rate July 8uly 17 July 24 July 8 July 17 July 24 Yidd

(gai/ha) ----------mmmmmme e s (/ha) Insecticide
Large larvae* Percent defoliation
Spinosad 25.0 0.0e 0.1c 26abc 1.7c 3.0efg 3.9bcdef 17.2abcde
NAF 85
Spinosad 375 0.0e 00e 09c 1l1c 13g 2.2def 15.3bcde
NAF 85
Spinosad 50.0 0.0e 0.1e 0.3c 10c 32eg 1.0def 17.7abcde
NAF 85
Spinosad 1000 0.0e 0.1e 01c 15c 23efg 1.4def 14.7bcdef
NAF 85
Spinosad 25.0 0.02e 0.1e 0.9c 15c 33efg 5.6bcdef 13.3def
NAF 295
Spinosad 375 0.0e 00e 0.8c 24c 22efg 4.9bcdef 14.6bcde
NAF 295
Spinosad 50.0 0.0e 00e 23abc 22c 3.4€efg 2.7cdef 16.5abcde
NAF 295
Spinosad 1000 0.0e 0.0e 00c 1l1c 18fg 1.0def 17.5abcde
NAF 295
GFU 383C 10.0 0.2e 0.3e 38abc 1.8C 4.0efg 5.0bcdef 17.8abcde
WF 1621 10.0 0.0e 0.0e 1l6bc 19c 49defg 4.5bcdef 15.0bcde
(7-day)
WF 1621 10.0 1l4c 1.7de 2.0bc 3.7bc 4.0efg 4.8bcdef 16.2abcde
14-day)
Admire 10ml/1200M 0.0c 00e 00c 05c 09g O0.2f 22.9ab
(infurrow)
Admire 50.0 0.0c 00e 0.1c 0.7c 34efg 0.7¢f 24.5a
(foliar)
ABG 6444 2.3 L/ha 18c 21de 1.0c 3.1bc 8.2cdefg 5.0bcdef 16.6abcde
ABG 6444 4.7 L/ha 2.8bc 4.1bcde2.0bc  6.1bc 12.0cdefg 8.5bcdef 12.6¢f
ABG 6444 7.0 L/ha 0.2c 05e 1.9bc 3.0bc 3.3efg 2.9cdef 15.9abcde
ABG 6445 2.3 L/ha 8.0ab 9.6ab 3.4abc 6.2bc17.0bc 13.1b 12.3ef
ABG 6445 4.7 L/ha 21c 8.9abc 4.2abc 4.4bc 12.6bcde 13.1b 13.9cdef
ABG 6445 7.0 L/ha 2.9bc 4.1bcde3.3abc 2.1c 14.7bcd 9.7bcde 15.6bcde
Fipronil 12.5 0.1c 02e 0.0c 14c 7.8cdefg 1.3def 15.8abcde
Fipronil 25.0 0.0c 00e 0.0c 14c 23efg 1.0def 17.5abcde
Fipronil 375 0.0c 00e 0.0c 25c 23efg 1.9def 17.4abcde
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Fipronil 50.0 0.0c 00e 0.0c 13c 23efg 1.3def 22.2abc

Unsprayed check** 9.2a10.7a 6.7a 23.4a 36.0a 34.4a 6.2f

Means in each column followed by the same letter are not Sgnificantly
different at P#0.05 (Tukey's Studentized Range Test).
** 14 generation.

PMR REPORT # 049 SECTION B: INSECTSOF VEGETABLESAND SPECIAL
CROPS

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.); tarnished plant bug
(TPB), Lygus lineolaris P. de Beauvois; potato aphid (PA),
Macr osi phum euphor bi ae (Thos.)

NAME AND AGENCY:

SMTH M E, MACDONALD | K and STEWART J G

Agriculture and Agri-Food Canada, Research Centre, P O Box 1210,
Charl ottetown, PE ClA 7M8

Tel : (902) 566-6800 Fax: (902) 566-6821 E-Mil: STEWARTJ@EM AGR. CA

TI TLE: EVALUATI ON OF FI PRONI L FOR EFFI CACY AND RESI DUAL ACTI VI TY AGAI NST
POTATO | NSECT PESTS

MATERI ALS: FI PRONIL (EXP60145A), ADM RE 240 FS (i m dacloprid), FURADAN 480 F
(car bof uran)

METHODS: Smel |, whol e seed potatoes were planted in Harrington, P.E.l., on My
9, 1996. Plants were established in four-row plots, spaced at about 0.4 m
within rows and about 0.9 m between rows. The plots, neasuring 7.6 min length
and 3.6 min width, were separated fromeach other by two buffer rows of
pot at oes. Plots were arranged in a randoni zed conpl ete bl ock design, with six
treatments each replicated four times. Starting on June 24, counts of CPB
early instars, late instars, and adults, as well as potato flea beetles,

tarni shed plant bugs, and potato aphids, were done weekly from 10 net sweeps
per plot. Initial treatnents of FIPRONIL and ADM RE were applied as foliar
sprays on July 15, when a threshold of 2.0 CPBE per sweep was reached on al

pl ots, using a CO-pressurized precision plot sprayer at 240 kPa and 303 L
H,O' ha. The nultiplication of spring adults by 1.0, L1/L2 l|arvae by 0.125,
L3/L4 | arvae by 0.333, and summer adults by 0.625 converts each growth stage
to its CPBE. The threshold was exceeded again in the ADM RE treatnment on
August 12, and, as per the protocol, a foliar application of FURADAN was nade
to those plots. After the July 15 spray, post-spray counts and defoliation
rati ngs were done at 1 (July 16), 3 (July 18), 7 (July 22), 10 (July 25), and
14 (July 29)days post-spray, and on a weekly basis thereafter until August 19.
To prevent interplot noverment of CPB, applications of imidacloprid at 48 g

Al /ha were made to the buffer rows on July 23 and August 12. All plots were
treated with pernethrin at the rate of 90 g Al/ha on August 21 to elimnate
CPB sumer adults, and diquat was applied at the rate of 370 g Al/ha to the
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entire experinment on August 27 for top desiccation. After planting, plots
recei ved a pre-energence application of netribuzin at 1.1 kg Al/ha for weed
control. Throughout the sunmer, plots received reconmended applications of
chlorothalonil at 1.25 kg Al/ha and copper hydroxide at 1.25 kg Al/ha for late
bli ght control. Tubers fromthe center two rows of each plot were harvested on
Sept enber 23, and total and narketable (dia.>38 M) vyields were recorded.

Anal yses of variance were performed on the data and Least Squares Differences
(LSD) were cal cul ated. Insect counts were transformed to Ln(x+1) before

anal ysis. Percent defoliation was transformed to sqrt(arcsine(prop)) before
anal ysis. Detransforned neans are presented.

RESULTS: The single spray of all four rates of FIPRONIL resulted in season-

I ong control of the CPB, while counts in plots receiving the single ADM RE
application remained below the 2.0 CPBE threshold for al nost one nmonth (Table
1). Although fromweek to week the efficacy of the different FIPRON L
treatments varied, overall there were no significant differences between the

| evel s of control achieved with the four rates of FIPRONIL or the single rate
of ADM RE. For all counting dates, all treatnments significantly reduced the
nunbers of CPB relative to the Check plots. Neither FIPRONIL at any rate nor
ADM RE were effective at reducing the popul ati on of PFB, but the application
of FURADAN to the ADM RE plots on August 12 did cause a significant reduction
(data not shown). The ADM RE treatnment tended to reduce nunbers of PA conpared
with the Check, and on July 25 and July 29 the differences were significant
(Table 2). Although the results were not clear-cut, the trend was for PA
counts in all FIPRONIL plots to be higher than those in the Check plots (Table
2). The TPB popul ati ons renmi ned very | ow throughout the season, and did not
appear to be consistantly affected by any treatnents. Al products protected
potato foliage fromfeeding damage by the CPB (Table 3). Although the ADM RE
treatment gave higher total tuber yields than did any FIPRONIL treatnent, and
all treated plots yielded better than did the Check, differences were not
significant. There were significant differences in marketable tuber yields
between all treatnents and the Check, but none anmpong the different treatnents.

CONCLUSI ONS: Even at the |lowest rate, one application of FIPRON L provided
excel | ent season-1ong control of all |ife-stages of the CPB. Although ADM RE
initially provided good control, CPB popul ations required further treatnent by
m d- summer. Neither FIPRONIL nor ADM RE reduced PFB numbers consistently.

Only ADM RE reduced PA popul ations significantly conpared to the Check. Both
products were equally efficacious in reducing plant defoliation and in
protecting marketabl e tuber vyields.
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Table 1. Effectiveness of FIPRONIL and ADM RE for the managenent of the
Col orado potato beetle.

Tr eat ment Rat e CPBE/ sweep
(g Al/ha)  ----------- July ------imimeaa oo ---- August ---
16 18 22 25 29 6 12

Check - 2. 5a* 3. 1a 3. 2a 5. 1a 3. 4a 2. 2a 4. 6a
FI PRONI L 200SC 12.5 1.1b 0.2b 0.2b 0. 3bc 0. 3bc 0. 6bc 1. 5bc
FI PRONI L 200SC  25.0 0. 7bc 0. 1bc 0.0b 0. Oc 0. 1c 0. 7bc 1.6b
FI PRONI L 200SC  37.5 0. 7bc 0. Obc 0.0b 0. 1c 0. 1c 0.1d 0.7c
FI PRONI L 200SC 50.0 0.2d 0. Oc 0.1b 0. Oc 0. Oc 0. 2cd 1. 2bc
ADM RE 240 F 48.0 0. 4cd 0. Obc 0.1b 0. 6b 0.5b 0.9b 2.2b

* Nunmbers in a colum followed by a different letter are significantly
different using a protected LSD neans separation test (P<0.05).

Table 2. Effectiveness of FIPRONIL and ADM RE for potato aphid managemnent.

Tr eat ment Rat e PA/ sweep

(g Al/ha)  -------------- July -------memeee e August ---

16 18 22 25 29 6 12

Check - 3.5 3. 8b* 17.3 38.0b 78.0b 10. 5bc 10.8
FI PRONI L 200SC 12.5 5.5 7. 5ab 18.8 59. 5ab 99. Oab 12. 3bc 8.0
FI PRONI L 200SC  25.0 4.5 7. 0ab 19.0 45.3ab 107. 3a 23. 5ab 6.3
FI PRONI L 200SC  37.5 4.3 7. 0ab 15.8 41.8ab 116.0a 47. 3a 8.5
FI PRONI L 200SC 50.0 5.0 13.5a 21.0 64. 5a 112. 0a 23.5b 7.0
ADM RE 240 F 48.0 1.8 3.8b 8.5 10. Oc 10. 3c 6. 5¢c 9.3
ANOVA ( P<0. 05) ns - ns - - - ns

* Numbers in a columm followed by a different letter are significantly
different using a protected LSD neans separation test (P<0.05).
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Table 3. Effectiveness of FIPRONIL and ADM RE i n reduci ng plant defoliation
and increasing marketabl e tuber yields through control of the CPB

Tr eat nent Percent Defoliation** Mar ket abl e
Rate W ------- July ------ ----- August ---- tuber yield

(g Al/ha) 18 25 1 6 12 (t/ha)

Check - 12. 5a* 18. 8a 35. 5a 28. 8a 57. 3a 33.4b
FI PRONI L 200SC 12.5 5.8b 5.3b 4.5b 9. 0b 11. 6b 40. 4a
FI PRONI L 200SC 25.0 5.8b 4.5b 3. 0c 5. 0d 5. 3c 40. 8a
FI PRONI L 200SC 37.5 5.0b 4.5b 3. 0c 5. 3d 5. 3c 40. 8a
FI PRONI L 200SC 50.0 5.0b 4.5b 3. 0c 5. 3d 3.8c 41. 4a
ADM RE 240 F 48.0 5.0b 3. 4c 3. 0c 7.3cC 10. 6b 43. 8a

* Nunbers in a colum followed by a different letter are significantly
different using a protected LSD nmeans separation test (P<0.05).

** Means transformed to sqrt(arcsine(prop)) before analysis. Detransfornmed
means presented.
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PMR REPORT # 050 SECTION B:

INSECTSOF VEGETABLESAND SPECIAL CROPS
STUDY DATA BASE: 303-1452-8702

CROP: Pot at o, cv. Superi or
PEST: Col orado potato beetle (CPB), Leptinotarsa decenm ineata (Say)

NAME AND AGENCY:

STEWART J G SM TH M E and MACDONALD | K

Agriculture and Agri-Food Canada, Research Centre, P O Box 1210,
Charl ottetown, PE ClA 7M8

Tel : (902) 566-6800 Fax: (902) 566-6821 E-Miil: STEWARTJ@EM AGR. CA

TI TLE: TEST OF AN | N- GROUND TRENCH OR AN ABOVE- GROUND TRAP VS CONVENTI ONAL
TREATMENT FOR COLORADO POTATO BEETLE CONTROL ON POTATOES

MATERI ALS: NOVODOR 3% (Bacillus thuringiensis var.tenebrionis), ADMRE 240 F
(i m dacl oprid)

METHODS: Snml |, whol e potatoes were planted at Harrington, P.E.Il. on May 9,
1996. Plants were established in four-row plots with a spacing of about 0.4 m
within rows and about 0.9 m between rows. The plots, neasuring 7.6 min |length
and 3.6 min width, were arranged in a random zed conpl ete bl ock design with
three contiguous replications and four treatnments. The in-ground plastic-Iined
trenches (Trench) or surface-nounted pol yethylene traps (Trap) were installed
on one side of the potato rows, while two buffer rows of NewLeaf (B.t.t.-
transgeni c) Russet potatoes were planted on the other side, between the plots
and the rest of the field, to inhibit novenment of non-experinental insects
into the plots. Plots and barriers were separated from each other by 23 cm
hi gh vertical pieces of steel flashing set up at right angles to the rows. On
June 17, fifty colour-coded CPB adults were released in front of each plot,
either on the ground in front of the barriers or in the sane position in the
plots | acking barriers. For the next four days, all plants in each plot were
exam ned to determ ne the nunber of marked insects which had successfully
entered the plots. Subsequently, whol e-plant counts of CPB spring adults,
early (L1/L2) and late (L3/L4) larvae, and summer adults were carried out on
ten plants per plot fromJune 24 until August 21. Wekly defoliation ratings
were done from July 19 until August 16. \Wen a threshold of 2.0 Col orado

Pot at 0 Beetl e Equival ents (CPBE) per plant was exceeded on July 8, a foliar
spray of NOVODOR at 8.0 L prod./ha was applied to the foliar-spray treatnent
using a tractor-nmounted precision plot sprayer at 240 kPa and 303 L H,O ha.

The multiplication of spring adults by 1.0, L1/L2 larvae by 0.125, L3/L4

| arvae by 0.333, and sunmer adults by 0.625 converts each growh stage to its
CPBE. ADM RE at 48 g Al/ha was applied to the foliar spray treatnent when the
threshol d was exceeded again on July 22 and August 12. Diquat was applied at
the rate of 370 g Al/ha to the entire experinment on August 22 for top

desi ccation. Weed control was achi eved through the application of netribuzin
at 1.1 kg Al/ha on June 8. Throughout the summer, plots received recommended
applications of chlorothalonil at the rate of 1.25 kg Al/ha and copper
hydroxi de at 1.25 kg Al/ha for late blight control. Tubers fromthe center two
rows of each plot were harvested on Septenber 24, and total and marketabl e
(dia.>38 nm yields were recorded. Anal yses of variance were performed on the
data and Least Squares Differences (LSD) were calculated. Insect counts were
transforned to I n(x+1) before analysis. Percent defoliation was transforned to
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sqrt(arcsi ne(prop)) before anal ysis. Detransforned neans are presented.
RESULTS: Results are summarized in the tables bel ow

CONCLUSI ONS: Fewer marked adults were recovered on potato plants one and four
days after release in plots protected by a trench or a trap than on plants of
the other two treatnments tested (Table 1). Wile fewer adults, egg masses, and
| arvae were observed on plants in plots that had a barrier to restrict the
nmovenent of the CPB, this trend was not always significant (Table 2). A trench
or trap barrier effectively reduced the | evel of defoliation relative to the
Check. However, an application of NOVODOR foll owed by two applications of

ADM RE provided better protection than either barrier. Although the marketable
and total tuber yields fromthe Foliar Spray treatnment were greater than the
yields fromthe other three treatnents, the differences were not statistically
different. Wights averaged over the four treatnents were 33.1 t/ha for

mar ket abl e yield and 35.8 t/ha for total yield.

Tabl e 1. Recovery of marked CPB adults in a trench/trap or on plants one and
four days after rel ease.

Tr eat ment Average no. of CPB adults found*
------ Day 1 ------ ----- Day 4 --------
Trench On Plants Trench On Plants
Check N A 20. 0a N A 20. 0a
Pl astic-1ined dug trench 2. 3a 2.3b 1.3a 3.7c
Pl astic trap 7.0a 3.7b 7.7a 7.7b
Foliar spray N A 16. Oa N A 24. 3a

* Nunmbers in a colum followed by a different letter are significantly
different using a protected LSD Means Separation Test (P<0.05).

Tabl e 2. A conparison of the effectiveness of different control tactics for

the Col orado potato beetle on potatoes, P.E.|l., 1996.
Tr eat ment Mean No./10 Plants - July 3 L3/ L4 % Defoliation
Adults Egg Masses L1/L2 July 15 July 25 Aug. 16
Check 2. 3% 21.3 53.3 71.0a 13. 5a 37.0a
Trench 1.0 7.3 13.3 23.7b 4.5b 19.3b
Trap 0.7 9.7 8.3 17.0b 5.0b 20. 5b
Foliar sprays 3.3 15.7 41.0 24.3b 5.5b 17. Oc
ANOVA (P<0. 05) ns ns ns --- --- ---

* Nunmbers in a colum followed by a different letter are significantly
different using a protected LSD neans separation test (P<0.05).
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REPORT # 051 SECTION B: I NSECTS OF VEGETABLE AND SPECI AL CROPS
STUDY DATA BASE: 280-1252-9304

CROP: Pot at o, cv. Superi or
PEST: Col orado potato beetle (CPB), Leptinotarsa decenm ineata (Say)

NAME AND AGENCY:

TOLMAN J H, ARMSTRONG S D, BELL G M and W LSON M

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

Tel : (519) 457-1470 ext. 232 Fax: (519) 457-3997 E-nmil: tol manj @m agr.ca

TI TLE: RELATI VE PERSI STENCE OF CONTROL AGENTS APPLI ED TO POTATO FOLI AGE FOR
CONTROL OF COLORADO POTATO BEETLE

MATERI ALS: ADM RE 240 F (i m dacl oprid), SPINOSAD 480 SC (spi hosyn A/ D)
NOVODOR (Baci |l lus thuringiensis var. tenebrionis), R PCORD 400 EC
(cypernmethrin), STALKER 240 SC (chl orfenapyr) KRYOCI DE 96WP (cryolite),
GOVERNOR 75WP (cyrommzi ne), REGENT 200 F (fipronil).

METHODS: Chitted seed potatoes were planted in London on May 7 in single-row
mcroplots (2.25 mlong x 0.9 mwide) filled with insecticide residue-free
mneral soil. Al treatnments were replicated three tines in a random zed

conpl ete bl ock design. On June 23 when plants were in full flower, 55 fully
expanded | eaves were tagged in each plot. On 24 June all treatnments (Table 1)
were applied at 210 kPa in 900 L/ ha using a single-nozzled (D 4-25 holl ow
cone) Oxford precision sprayer. Residual effectiveness of foliar deposits

agai nst both adult and | arval insecticide-susceptible CPB was neasured by

bi oassay. As soon as spray deposits had dried on the foliage, a total of 6
tagged | eaves were harvested from each plot of each tnt. and returned to the

| aboratory for bioassay. Leaves were thereafter collected at regular intervals
for further bioassay (Table 2-3). On each collection date a total of 9 adult-
bi oassays (3 bi oassays/plot x 3 plots/tnt.), each containing 1 | eaf and 5 CPB
adults, and 6 | arval - bi oassays (2 bioassays/plot x 3 plots/tnt.), each
containing 2 x 3.6 cmleaf discs and 10 first instar CPB | arvae, was
established for each treatnent. Bi oassays were held at 25EC, 55% RH, and 16:8
L: D photoperi od. For each set of bioassays nortality and | eaf danage were
recorded after 72 hrs. Mortality was corrected using Abbott's correction and
then subjected to arcsin square root transformation prior to statistica

anal ysis by anal ysis of variance; Least Squares Differences (LSD) were

cal cul ated and used to estimate significance of differences anong treatnent
means. Adul t-danmage reduction was determ ned by subtracting individua

bi oassay damage ratings fromthe average CONTROL damage rating and cal cul ating
% reduction. Areas of |eaf discs remaining after 72 hrs were read directly
using a LI-COR portable |leaf area neter; |arval damage reductions were
cal cul ated by subtracting | eaf-areas consuned in individual treatnent

bi oassays fromthe nean | eaf area consuned in CONTROL bi oassays and
calculating % reduction. T70's, the length of tine, in days, that feeding
damage in treatnment plots was at |least 70% 1| ess than feedi ng damage in
untreated CONTROL plots and/or that corrected nortality of CPB feeding on
treated | eaves exceeded 70% were estimated visually by drawing a |line
vertically fromthe intersection of the arbitrarily chosen 70% response |eve
with a plot of CPB Response (corrected % nortality or % damage reduction)

agai nst Days after Treatnent.
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RESULTS: See Tables 2-4 below. No rain fell during the 24 hrs after
application; a total of 10.4 mmof rainfall subsequently accunulated within 4
days of treatnment. Tenperature during the 4 days follow ng application
averaged 18.4EC. No phytotoxicity was noted follow ng treatnent.

CONCLUSI ONS: At the arbitrary threshold of 70% CPB response, under the

weat her conditions of this experinment, we noted |arge differences in the

rel ati ve persistence of tested control agents on potato foliage. For al
nmeasured responses, RECGENT, with a T70 of at |east 10 days, proved npst
persistent (Table 4). REGENT, however, was the only tested control agent for
which the nortality T70 for first instars was essentially equal to the T70 for
adult CPB; larva-T70/adult-T70 for other agents ranged from 1.4 (STALKER) to
42.0 (RIPCORD). As neasured by nortality of first instar CPB | arvae, the
observed order of persistence was REGENT > RI PCORD > ADM RE > KRYOCI DE >

SPI NOSAD > STALKER > GOVERNOR = NOVODOR. As neasured by reduction of |eaf
feeding by first instar CPB | arvae, the observed order of persistence was
REGENT > RI PCORD > KRYCCI DE > ADM RE > SPI NOSAD > NOVODOR; neither STALKER nor
GOVERNOR exceeded the 70% t hreshol d for damage reduction at any tine. Both
STALKER and GOVERNOR t hus appear to be slow acting toxins; while |arvae
feeding on treated foliage ultimtely die, they continue to feed and damage
potato foliage for a considerable period after initial exposure. As neasured
by nmortality of adult CPB, the observed order of persistence was REGENT >

ADM RE > STALKER > SPI NOSAD > RI PCORD. As neasured by reduction of |eaf
feeding by adult CPB, the observed order of persistence was REGENT > RI PCORD >
ADM RE > SPI NOSAD > STALKER. These data agai n enphasi ze the inportance of
field scouting since growers with access to tested control agents would have
many nore options for control of early instar CPB than adult CPB

Table 1. Control agents applied to potato foliage.

1 ADMRE 240 F 0.2 L KRYCCI DE 75 WP 13.0 kg
2 SPINCSAD 480 SC 0.1 L GOVERNCR 75 WP 375.0 ¢

3 NOVODOR 7.0 L REGENT 200 F 125.0 m
4 RIPCORD 400 EC 87.5 m CONTROL ---

5 STALKER 240 SC 0.4 L
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Table 2. Relative persistence of control agents applied to potato foliage for
control of Col orado potato beetle |arvae.

No CPB Response on Indicated Day After Treatnent
-- bay 0 -------- Day 1 -------- Day 2 -------- Day 3 -------- Day 4 --
DR* Mrt.** D.R Mort D.R  Mort D.R  Mort D.R  Mort
1 76.0 100.0a***84.5 100.0a 88.1 100.0a 98.2 100.0a 83.8 79. 7bc
2 81.5 100.0a 84.2 100.0a 88.0 98. 3a 88.4 100.0a 83.8 88. 4ab
3 82.6 100.0a 83.5 89. 5b 90. 8 95.0ab 36.9 30. 5b 0.0 24. 3e
4 88.4 98. 3a 75.2 100.0a 97.0 100.0a 99.5 100.0a 88.4 100.0a
5 24.1 78.3b 31.5 98.3ab 63.0 95.0ab 63.2 84. 9a 25.4 66. 1cd
6 76.4 100.0a 85.1 100.0a 96. 4 98.3a 100.0 100.0a 82.0 100.0a
7 63.5 76.7b 59.7 89. 5b 69.0 88. 3b 52.3 49. 1b 47.9 47.5d
8 80.4 100.0a 71.9 100.0a 90.5 100.0a 88.1 94. 3a 89.3 100.0a
9 3. 04x**xx* 3.38 3.02 1.91 1.85
No CPB Response on Indicated Day After Treatnent
-- Day 8 -------- Day 10 ------- Day 14 ------- Day 20 --
D.R.  Mort. D.R.  Mort. D.R.  Mort. D.R.  Mort.

1 3 40.7b 46. 2 28. 8b 47.0 8.5b 45.1 14. 5a

2 9 10. 7c 48. 6 9. 0c 46. 7 10. 4b 11.0 10. 6a

3 2 22.9bc -- S kEEE -- -- --

4 4 98.3a 90.1 91.5a 83.3 58.5a 25.8 12. 7a

5 30.8 37.9bc -- -- -- -- -- --

6 5 100.0a 90.1 100.0a 81.0 71.7a 21.0 17. 6a

7 5 50. 9b 50.0 20.3bc 58.1 12.3b 18.7 10. 9a

8 0 100.0a 91.5 100.0a 94.0 66.0a 41.8 38. 1la

9 22 4. 14 5.14 3.31

* 0 Damage Reduction relative to feeding damage in | eaves from CONTROL plots
(Tmt. 9).

** Corrected % Mortality.

*** Means within a colum followed by the sane letter are not significantly

different (P#0.05) as determ ned using a LSD neans separation test.
****  Bj oassay not undertaken due to |ack of efficacy in earlier test.
**x*xx  Actual area (cn?) of |eaf discs consuned during 72 hr feeding period.
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Table 3. Relative persistence of control agents applied to potato foliage for
control of Col orado potato beetle adults.

No CPB Response on Indicated Day After Treatnent
-- bay 0 -------- Day 1 -------- Day 2 -------- Day 3 -------- Day 4 --
DR* Mrt.** D.R Mort D.R  Mort D.R  Mort D.R  Mort
1 97.5 75.6¢c***96. 3 88. 9a 93.3 84.4ab 95.3 84.1ab 82.5 66. 7b
2 73.2 88.9abc 31.6 60. Ob 7.5 22.2c 2.9 21.5d 5.9 2.2c
4 89.6 82.2bc 89.5 40. Ob 87.0 68. 9b 76.2 45. 5¢ 84.8 80. Oab
5 2.6 95.6ab 16.8 88. 9a 15.1 86. 4ab 3.6 61. 6bc 9.3 62. 2b
8 73.5 100.0a 72.7 100.0a 84.2 100.0a 74.7 100.0a 84.2 100.0a
9 9. Hxxx*xx 9.6 9.3 8.3 9.3
No CPB Response on Indicated Day After Treatnent
-- Day 8 -------- Day 10 ------- Day 14 -
D.R.  Mort. D.R.  Mort. D.R.  Mort.
1 51.1 25.9cd 54.6 13.7b 23.5 4. 4b
2 15.2 2.2d -- SoEEEE L --
4 77.7 62. 2b 48.5 23.0b 28.4 8. 9b
5 12. 7 48. 9bc -- -- -- --
8 73.3 95. 6a 70.3 100.0a 28.7 64. 4a
9 9.2 8.8 9.0

* 0 Damage Reduction relative to feeding damage in | eaves from CONTROL plots
(Tmt. 9).
** Corrected % Mortality.
*** Means within a colum followed by the sane letter are not significantly
different (P#0.05) as determ ned using a LSD neans separation test.

**** Bj passay not undertaken due to |lack of efficacy in earlier test.

**x%xx Actual 72-hour Damage Rating (0-10 scale where O represents no feeding
darmage, 5 represents 50% 1 oss of |eaf area, 10 represents 100%
consunption of the leaf).
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Table 4. Relative foliar T70's for control agents applied to potato for
control of Col orado potato beetle.

No Treat nment Rat e T70* (days) for Indicated CPB Response
(amt/ ha) Damage Reduction Mortality
Adul t Larva Adul t Larva
1 ADMRE 240 F 0.2 L 5.6 5.1 3.9 6.8
2 SPI NOSAD 480 SC 0.1 1L 0.1 4.7 0.6 4.9
3 NOVODOR 7.0 L R 2.4 --- 2.4
4 RIPCORD 400 EC 87.5 m 8.5 15.7 0.3 12. 6
5 STALKER 240 SC 0.4 1L 0.0 0.0 2.7 3.8
6 KRYCCIDE 75 WP 13.0 kg --- 14.2 --- 5.4
7 GOVERNOR 75 W 375.0 g --- 0.0 --- 2.5
8 REGENT 200 F 125.0 m 10.0 17.5 13.3 13. 4

* Time period (days) that feeding danage in treatnent plots was at | east 70%
| ess than feeding damage in untreated CONTROL plots and/or that corrected
nmortality of CPB feeding on treated | eaves exceeded 70%

** Trial not done due to demonstrated |ack of effect on noted life stage.

PMR REPORT # 052 SECTI ON B: | NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR NUMBER: 61006535
CROP: Rut abaga, cv. Laurentian
PEST: | nported cabbagwworm Artogeia rapae (L), flea beetle, Phyllotreta
pusilla(L)

NAME AND AGENCY:

PI TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy, Ridgetown, Ontario, NOP 2CO0
Tel : (519) 674-1605 Fax: (519) 674-1600

TI TLE: FOLI AR | NSECT CONTROL | N RUTABAGAS

MATERI ALS: ADM RE 240FS (i m docl oprid), VYDATE L (oxamnyl), RH 5992 240F
(tebuf enozi de), METASYSTOX-R 240SC (oxydeneton-net hyl), CYGON 480E

(di met hoat e), THI ODAN 4EC (endosul fan), LORSBAN 4E (chlorpyrifos), SEVIN XLR
PLUS (carbaryl), CYMBUSH 250EC (cypernethrin), DI PEL 2XDF (Bacill us

t huringi ensis var. kurstaki).

METHODS: Rut abagas were seeded in three-row plots, 8 min length with rows
spaced 0.75 mapart, replicated four tinmes in a randoni zed conpl ete bl ock
design. Plots were established at the Huron Research Station near Centralia on
June 14, 1996. Foliar applications were made on July 22, Aug. 1,13, and 22
using a specialized small plot research CO, sprayer with a two-nozzl e hand-
hel d boom that delivered 200 L/ha of spray m xture. Assessnents were taken by
rating i nsect feeding danage per plot on Aug. 15, 20, and Sept. 11. Results
were anal yzed using the Duncan’s Multiple Range Test (P#0.05).

RESULTS: Results are presented in the table bel ow.

CONCLUSI ONS: THI ODAN 4EC provi ded the hi ghest and nost consistant |evel of
i nsect control throughout the season (Table 1.). Flea beetle popul ations were



106

extrenely heavy late in the season. LORSBAN 4E and CYMBUSH 250EC provi ded
excel | ent m d-season insect control. DI PEL 2XDF gave good m d-season contro
of the Inported Cabbageworm but did not control the flea beetle popul ati ons
during the later part of the season. VYDATE appeared to be nore effective on
fl ea beetles than the cabbageworm SEVIN XLR PLUS was noderately effective on
both insects while ADM RE 240FS, RH 5992 240F, METASYSTOX-R 240SC, and CYGON
480E were efficacious.

Table 1. Foliar danage ratings of inported cabbageworm and flea beetle
attacki ng rutabagas.

Rat es Fol i ar Damage Ratings (0-10)*
Treatments L product/ha Aug. 15 Aug. 20 Sept. 11
ADM RE 240FS 0.1 6. 3c** 4. 8e 4. Oe
ADM RE 240FS 0.2 7. Obc 4. 3e 5. 5b-e
VYDATE L 3.0 6. 8bc 6. 3d 7.8a
RH- 5992 240F 0.6 8. 3ab 6. 3d 7. 6ab
METASYSTOX- R 240SC 2.25 8. Dabc 6. 5d 5. 5b-e
CYGON 480E 0.7 7. 5abc 5. Oe 6. 5abc
THI ODAN 4EC 2.0 9. 3a 9. 6a 7. 5ab
LORSBAN 4E 2.4 9. 3a 8. 6ab 5. 5b-e
SEVI N XLR PLUS 2.5 7. 5abc 7.0cd 6. 3a-d
CYMBUSH 250EC 0.2 9. 0a 9. 1a 4. 3de
DI PEL 2XDF 1.1 8. 8a 7.9bc 4. 8cde
Cont r ol 6. 3c 4. 0e 5. 3cde

* Foliar Damage Ratings (0-10) - 0: no control, foliage severely danaged
10: conplete control

** means followed by the same letter do not differ significantly (P#0.05
Duncan’s Miul tiple Range Test).

PMR REPORT # 053 SECTION B: I NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR NUMBER: 61006535

CROP: Rut abaga, cv. Laurentian
PEST: | nported cabbageworm Artogeia rapae (L), flea beetle, Phyllotreta
pusilla (L)

NAME AND AGENCY:

PI TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy, Ridgetown, Ontario, NOP 2CO
Tel : (519) 674-1605 Fax: (519) 674-1600

TI TLE: USE OF ADM RE AGAI NST ROOT AND FOLI AR | NSECTS | N RUTABAGAS

MATERI ALS: ADM RE 240FS (i m dacl oprid), COUNTER 15G (terbufos), LORSBAN 15G
(chlorpyrifos).

METHODS: Rut abagas were seeded in three-row plots, 8 min length with rows
spaced 0.75 mapart, replicated four tines in a randonm zed conpl ete bl ock
design. Plots were established at the Huron Research Station near Centralia on
June 14, 1996. Granul ar applications were applied by hand in a 15 cm band over
the row and raked into the soil immediately prior to planting. Assessnents
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were taken by counting and/or rating insect feeding danmage per plot on July
11, 30, Aug. 15, and Sept. 10. Plant energence counts were taken on June 27.
Results were anal ysed using the Duncan’s Miltiple Range Test (P#0.05).

RESULTS: Results are presented in the table bel ow

CONCLUSI ONS: COUNTER 15G provi ded early-season control of flea beetles and
noderate control of inported cabbageworns (Table 1). Plant energence was not
affected with the use of these insecticides. ADMRE fornul ati ons and LORSBAN
15G were not effective in controlling flea beetles nor inported cabbageworns.
Seedl i ng energence of rutabagas was not effected by any of the insecticide
treatments

Tabl e 1. Seedling enmergence and i nsect danage caused by flea beetles and
i mported cabbaworns attacki ng rutabagas.

Rat es Emergence Counts Foliar Damage Ratings (0-10)*
prod/ 100m Pl ant s/ pl ot Cabbagewor m | arvae Fl ea Beetl es
Treat ments of Row June 27 July 11 Aug. 15 July 30 Sept. 10
ADM RE 240FS 8.33 m 232. 5a** 7.3a 4. 2a 4. 3cd 4. 0a
ADM RE 240FS 12.5 m 242. 8a 6. 3b 4. 0a 4. 3cd 3. 8a
ADM RE 70WG 2.86 gm 231. 5a 6. 8ab 4. 5a 5.3b 4. 0a
COUNTER 15G 150.0 gm 242. 0a 7. 0a 6.2b 8. 3a 4. 0a
LORSBAN 15G 100.0 gm 238. 8a 6. 8ab 4. 5a 5. Obc 4. 3a
Cont r ol 212. 3a 7. 0ab 5. 0ab 4.0d 4. 3a

* Foliar Damage Ratings (0-10) - 0: no control, foliage severely danaged; 10:
conpl ete control

** Means followed by the same letter do not differ
signi ficantly(P#0.05, Duncan’s Miltiple Range Test).

PMR REPORT # 054 SECTION B: I NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR NUMBER: 61006535

CROP Rut abaga, cv. Laurentian
PEST: | nported cabbageworm Artogeia rapae (L)

NAME AND AGENCY:

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy, Ridgetown, Ontario, NOP 2CO
Tel : (519) 674-1605 Fax: (519) 674-1600

TI TLE: FOLI AR I NSECT CONTROL W TH DI PEL Bt FORMULATI ONS | N RUTABAGAS

MATERI ALS: DI PEL WP and 2XDF (Bacillus thuringiensis var. kurstaki), XENTARI
(Bacillus thuringiensis var. aizawai plus Lepidopteran active toxins)

METHODS: Rut abagas were seeded in three-row plots, 8 min length with rows
spaced 0.75 mapart, replicated four tines in a random zed conpl ete bl ock
design. Plots were established at the Huron Research Station near Centralia on
June 14, 1996. Foliar applications were made on July 22, Aug. 1, 13, and 22
using a specialized small-plot research CO, sprayer with a two-nozzl e hand-
hel d boom appl yi ng 200 L/ ha of spray m xture. Assessnments were taken by rating
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i nsect feeding danage per plot on July 30, Aug. 15, 20, and Sept. 11. Results
were anal ysed using the Duncan’s Multiple Range Test (P#0.05).

RESULTS: Results are presented in the table bel ow

CONCLUSI ONS: The most effective forrmulation for the control of the inported
cabbageworm (1 CW was DI PEL 2XDF, especially at the higher rate tested (Table
1). Control of the (ICW with the |ower rate of DI PEL 2XDF and DI PEL WP was
simlar. XENTARI provided an internediate |level of control relative to the

ot her products tested. XENTARI was nmore effective than the DIPEL WP and t he

| ower rate of DIPEL 2XDF fornul ati ons but was equal or slightly less effective
than the higher or full rate of DI PEL 2XDF

Table 1. Control of cabbageworm danmegi ng rut abaga foliage.

Rat es Fol i ar Damage Ratings (0-10)*
Treat ments kg pr/ha Aug. 15 Aug. 20 Sept. 11
DI PEL WP 1.1 8. Da* 6. 5¢c 6. 2a
DI PEL 2XDF 0.55 8. ba 7.5c 6. 5a
DI PEL 2XDF 1.1 8. ba 9. 0a 7. 0a
XENTARI 1.1 8. 8a 8. 0b 7.5a
Cont r ol 5.8b 4.0d 4.0b

* Foliar Damage Ratings (0-10) - 0: no control, foliage severely danaged; 10:
conpl ete control

** means followed by the sane letter do not differ significantly(P#0.05,
Duncan’s Multiple Range Test).

PMR REPORT # 055 SECTI ON B: | NSECTS OF VEGETABLES AND SPECI AL CROPS
| CAR NUMBER: 61006535

CROP: Field tomtoes, cv H9478

PEST: Col orado potato beetle, Leptinotarsa decem ineata (Say)

NAME AND AGENCY:

Pl TBLADO R E

Ri dget own Col | ege of Agricultural Technol ogy, Ridgetown, Ontario, NOP 2CO
Tel : (519) 674-1605 Fax: (519) 674-1600

TITLE: FOLI AR | NSECTI Cl DE CONTROL OF COLORADO POTATO BEETLE I N FI ELD TOVATOES

MATERI ALS: GUTHI ON 240SC (azi nphos-nethyl), ADM RE 240F and 70WG
(i m dacl oprid), NOVODOR (Bacillus thuringiensis var. tenebrionis)

METHODS: The trial was |ocated on a grower’s field near Leam ngton, Ont.

Tomat oes were transplanted in single, twin-row plots, 7 min length with rows
spaced 1.7 mapart, replicated four tinmes in a random zed conpl ete bl ock
design. Seedlings were transplanted with a comrercial planter on May 31, 1996.
The foliar applications were made using a specialized small-plot research CG
sprayer with a two-nozzl e hand-hel d boom appl ying 200 L/ ha of spray m xture on
June 5 and 27. Assessnments were taken by counting the nunber of CPB | arvae and
adults per plot on June 12, 21, and 26, and by foliage damage rati ngs caused
by CPB feeding danage on July 17. Yields were taken on Sept. 10. Results were
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anal yzed using the Duncan’s Multiple Range Test (P#0.05).
RESULTS: Results are presented in the table bel ow

CONCLUSI ONS: Foliar applications of ADM RE provi ded excell ent control of

Col orado potato beetles (Table 1). Al rates and formul ati ons of ADM RE gave
simlar beetle control than the present standard GUTHI ON 240SC. The 70WG
formul ati on of ADM RE at 68.6 gm prod/ ha provi ded equal or better insect
control than the highest rate of 200.0 m of the 240F fornul ation. There was a
non significant increase in insect control as the rates of ADM RE were

i ncreased. The addition of NOVODOR to an application of ADMRE did not result
in an increase in efficacy. Tomato yields were not significantly different
anong the treatnments and averaged 52 tonnes/ ha.

Tabl e 1. Col orado potato beetle counts and foliar damage ratings in tomatoes.

Col orado Potato Beetl e Counts/ Pl ot

Rat e June 12 June 21 June 26 Fol i ar Damage
Treat ments product/ ha Adul t s Larvae Larvae Ratings (0-10)*
GUTHI ON 240SC 1.75 L 1. 5a** 20. 5a 66. 3abc 6. 5b
ADM RE 70WG 68.6 gm 0. 8a 2. 5a 48. 8¢ 8. Oab
ADM RE 240F 200.0 m 1. 8a 15. 0a 52. 5bc 9. 3a
ADM RE 240F 100.0 m 3. 3a 5. 0a 85. Oabc 8. Oab
ADM RE 240F 50.0 m 1.0a 26. 3a 83. 8abc 7. 5ab
ADM RE 240F 25.0 m 3. 0a 25.0a 102. 5abc 7. 5ab
ADM RE 240F 12.0 m 3. 5a 34. 5a 127. 5a 7. 3ab
ADM RE 240F; NOVODOR 25.0 m; 4.0 L 1. 8a 24.0a 118. 8ab 7. 0ab
ADM RE 240F; NOVODOR 25.0 m; 7.0 L 2. 5a 21. 8a 93. 8abc 7. 8ab
Cont r ol 1.0a 21. 3a 110. Oabc 2.5¢c

* Foliar Damage Ratings (0-10) - 0: no control, foliage severely danaged; 10:
conplete control. July 10.

** means followed by the sane letter do not differ significantly(P#0.05,
Duncan’s Multiple Range Test).

PMR REPORT # 056 SECTION B: I NSECTS OF VEGETABLE AND SPECI AL CROPS
STUDY DATA BASE: 280-1252-9304

CROP: Tomat o, cv. H9478
PEST: Col orado potato beetle (CPB), Leptinotarsa decenmineata (Say)

NAME AND AGENCY:

TOLMAN J H, MOY P and McFADDEN G A

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

Tel : (519) 457-1470 ext. 232 Fax: (519) 457-3997 E-nmil: tol manj @m agr.ca

TI TLE: EVALUATI ON OF EARLY- SEASON TREATMENTS FOR CONTROL OF COLORADO POTATO
BEETLE ATTACKI NG PROCESSI NG TOVATO SEEDLI NGS GROWN | N M NERAL SO L

MATERI ALS: ADM RE 240 F (i mdacloprid), CYMBUSH 250 EC (cypernethrin).

METHODS: Tonmmto seedlings were grown singly in plastic propagation-plug trays
each containing 12 rows of 24 plugs. On May 24, 72 hrs prior to planting, Tnt.
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1 and 2 (Table 1.) were applied at 200 kPa in 900 L/ha using a single-nozzled
(8004 flat fan) Oxford precision sprayer. Also on May 24, Tnt. 5 (Table 1) was
applied at 150 kPa in 3.0 m/plug using a single-nozzled (6506 flat fan)
Oxford precision sprayer. Plants (13-15 cmtall) receiving Tm. 5 were

i medi ately flushed with 2-3 L water/tray to rinse the insecticide fromthe
foliage and down into the planting nedium of individual plugs. Al treatnents
(20 plants/plot) were planted on the London Research Farm on May 27 in 3-row
mcroplots (2.25 mlong x 0.9 mwide) filled with insecticide residue-free
mneral soil. Al treatnents were replicated 3 tinmes in a randoni zed conplete
bl ock design. All treatnents except Tmt. 6 received 150 m starter fertilizer
(soluble 10-52-10 [N-P-K] at 2.5 g/L) in the planting hole. The desired rate
of ADM RE was added to starter solution for Tnt.6. Individual seedlings were
established in planting holes as soon as possible after addi ng planting water

| medi ately after plants were established, Tnts. 3 and 4 were applied over the
rows at 200 kPa in 900 L/ha using a single-nozzled (8002E flat fan) Oxford
preci sion sprayer. As soon as spray deposits had dried on the foliage, a tota
of 6 | eaves were harvested fromeach plot of each tnt. and returned to the

| aboratory for bioassay. Leaves were thereafter collected at regular intervals
for further bioassay (Table 1). On each collection date a total of 9 bioassays
(3 bioassays/plot x 3 plots/tnmt.), each containing 2 | eaves and 5 insectici de-
susceptible CPB adults was established for each treatnent. Bioassays were held
at 25EC, 55% RH, and 16:8 L: D photoperiod. Mrtality and | eaf damage were
recorded after 24, 48, and 72 hrs. To acconmodate increasing growh, the
centre row of plants was renoved from each mcroplot on June 20. On May 30, to
nmeasure initial levels of imdacloprid in soil, soil cores (2.5 x 15 cm were
collected inmedi ately adjacent to 5 plants slated for renoval in Tms. 2, 4-6,
and 8. Sinmilar sanples were collected from beneath renmining plants on August
26. Plants were renopved and plots were spaded and cultivated on Septenber 4;
random soi |l sanples were then collected fromthe sanme treatnents. On August

13, at first-ripe fruit, sanples of ripe fruit were collected for residue
analysis fromTnmt. 2, 4-6, and 8. All residues of inidacloprid were determ ned
using HPLC by the Analytical Chem stry Services Group in the London |aboratory
of the Pest Managenent Research Centre

RESULTS: See Table 1. below. For the sake of brevity, only % reduction in
damage to | eaves by adults feeding in bioassays for 72 hrs is shown. No
phytotoxicity was noted follow ng treatnent.

RESI DUES: Results of anal yses of imdacloprid residues are shown in Table 2
below. The limt of detection for imdacloprid was 0.05 ppm No inidacloprid
resi dues were detected at any tine in soil follow ng PRF application of

ADM RE. | m dacloprid residues in soil 3 days follow ng POF application of

ADM RE were at the threshold of detection. Low initial residues (0.19 ppm of

i mdacloprid detected in soil beside transplants 3 days after DR application
to plug trays had declined below the threshold of detection by Day 91. For PW
application, imdacloprid residues in soil declined approximtely 60% from Day
3 to Day 91. Tilling plots and the passage of 9 days resulted in a further 89%
decline in soil residues, enphasizing the inportance of soil dilution in

di ssipation of soil residues After tilling, soil residues of imdacloprid
were at the threshold of detection. Analyses of possible residues in tonmato
fruit are inconplete.

CONCLUSI ONS:  Application of ADMRE to foliage of tomato seedlings in plug
trays 72 hrs prior to planting (Tnt. 1, 2) did not provide reliable post-
pl anting protection of tomato seedlings fromfeeding danage by adult CPB
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Si nce, however, we observed good foliage-protection in sone bioassays, we fee
t hat uneven coverage tomato foliage in the very dense plug trays m ght have
decreased overall plant protection in the field. POF application of both

ADM RE (Tmt. 3,4) and CYMBUSH (Tmt. 7) reduced damage to tomato foliage by at
| east 70% for 3 days; the higher rate of application of ADM RE proved nore
persistent than the lower rate. Residues of imdacloprid in |leaves of tomto
seedl i ngs subjected to drench application 72 hrs prior to planting (Tmt. 5)
provided virtually conplete control of CPB feeding danage to | eaves harvested
within 1 hr of planting and, with the exception of Day 10, reduced feeding
damage by at |east 90% for 14 days. While PWapplication of ADM RE reduced
CPB-f eedi ng damage to | eaves harvested 1 day after planting by over 55%
damage reduction did not exceed 95% until Day 7; danmage reduction thereafter
exceeded 80% until Day 22. Fromthe grower's point of view, DR application of
ADM RE to plug trays prior to planting (Tnmt. 5) appears to be the npst
effective method of tomato protection. Under weather conditions prevailing in
1996, seedlings were provided excellent protection fromthe tinme of
transplanting until Day 14. By that date, plants had grown significantly and
woul d have tol erated significant feeding by surviving overwi ntering CPB
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Table 1. Duration of foliage protection by an early-season application of
i nsecticides to tomato seedlings.

No. Tr eat nment Rat e Met hod* % Danmage Reduction*** on Indicated Day****

(g Al/ Day Day Day Day Day Day Day

ha) 0 1 2 3 7 10 14

1 ADM RE 240F 50.0 PRF 15.0 28.1 5.0 16. 4 3.6 8.9 --
2 ADM RE 240F 100.0 PRF 16.1 29.0 26.7 19.3 4.9 1.1 --
3 ADM RE 240F 50.0 POF 91.0 85.9 74.1 79.7 0.2 22.7 --
4 ADM RE 240F 100.0 POF 95.1 98. 2 93.6 92.0 3.9 0.0 0.3
5 ADM RE 240F 2.5** DR 92.5 92.2 95.6 92. 4 97.6 63.9 92.1
6 ADM RE 240F 2.5%*  PW 0.0 55. 4 72.1 66. 2 97.8 85.7 90.5
7 CYMBUSH 250EC 50.0 POF 94.9 94.0 62.0 86. 1 45. 8 18. 4 4.7
8 CONTROL******  _._._. PW 10.0 10.0 10.0 10.0 10.0 10.0 9.9
No. Tr eat nent Rat e Met hod % Damage Reduction on | ndicated Day

(g Al/ Day Day Day Day Day Day

ha) 22 29 36 43 49 56

1 ADM RE 240F 50.0 PRF kK K -- -- -- --
2 ADM RE 240F 100.5 PRF -- -- -- -- -- --
3 ADM RE 240F 50.0 POF -- -- -- -- -- --
4 ADM RE 240F 100.0 POF -- -- -- -- -- --
5 ADM RE 240F 2.5 DR 46. 3 3.1 20. 2 0.5 0.6 0.0
6 ADM RE 240F 2.5 PW 82.6 50.0 46.5 9.8 19.6 4.0
7 CYMBUSH 250EC 50.0 POF -- -- -- -- -- --
8 CONTROL PW 9.6 9.9 9.5 9.3 9.5 9.7

* Methods of application: PRF - application to foliage in plug tray 72 hrs
prior to planting; POF - banded application to foliage i mediately after
pl anting; DR - drench application to plug tray 72 hrs prior to planting;
PW- planting water treatnent.

** g Al/plant.

*** relative to feeding damage in | eaves from CONTROL plots (Tmt. 8).

**** days after planting

*****  phjioassay not undertaken due to lack of efficacy in earlier test.

**kx*kx% actual 72-hour Danmage Rating (0-10 scale where O represents no feeding

damage, 5 represents 50% 1 oss of |eaf area, 10 represents 100%
consunption of the leaf).
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Tabl e 2. Pesticide residues neasured in soil and tomato sanples.

No. Treat nent Rat e Met hod* Measur ed Resi dues (ppm
(g Al/ Soi | Soi | Soi | Tomat o
ha) Day 3 Day 91 Day 100 Day 78
2 ADM RE 240F 100.0 PRF**  <0. 05 <0. 05 -- NA* * * *
4  ADM RE 240F 100.0 POF 0. 05 <0. 05 -- NA
5 ADM RE 240F 2.5%**  DRr* 0.19 <0. 05 <0. 05 NA
6 ADM RE 240F 2.5 PW 1.10 0. 45 0. 05 NA
8 CONTROL <0. 05 NA

* Methods of application: PRF - application to foliage in plug tray 72 hrs
prior to planting; POF - banded application to foliage i mediately after
pl anting; DR - drench application to plug tray 72 hrs prior to planting;

PW - planting water treatnent.

** Add 3 days to Day Nunmber for each residue determn nation.

*** mg Al/plant.

**** anal ysis not conplete.

END OF SECTION B
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HOST: Beef cattle, m xed cross breeds
PEST: Horn fly, Haematobia irritans (L.)
Face fly, Misca autumalis (DeCeer)

NAME AND AGENCY:

HEAL J D, SURGEONER G A and LI NDSAY L R

Department of Environnental Biology, University of Guel ph
Guel ph, Ontario N1G 2W

Tel : (519) 824-4120 ext. 3966 Fax: (519) 837-0442
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TITLE: FI ELD EVALUATI ON OF SABER™ EAR TAGS (10% LAVBDACYHALOTHRI N) FOR HORN
FLY AND FACE FLY CONTROL ON BEEF CATTLE

MATERI ALS: Pl astic ear tags contai ning 10% w w | ambdacyhal ot hri n, Mallinckrodt
Veterinary, Inc., 695 Westney Road South, P.O Box 430, Ajax, Ontario, L1S
3C5.

METHODS: Three separate herds of beef cattle of mixed breeds (ca. 40-50

ani mal s/ herd) within two kil onmetres of each other near Elora, Ontario were
used in this trial. Treated animals were tagged June 30, 1996. The herd
treated with one tag per aninmal was pastured in separate fields in groups of
three to six individuals. The herd treated with two tags per animal was held
together on a m xed pasture/woodl and. The third herd was not treated and
served as a control. At approximtely weekly intervals the nunmber of horn
flies per one side and the nunber of face flies per face were counted on ten
randomy selected animals in each herd. Counts were nmade on the sanme day
between 1300 h and 1700 h. Air tenperature, w nd speed and percent cloud cover
were recorded during each sanpling interval. Counts were not perforned on
unseasonably cool days or when high wi nds (>25 kph) or rain were present.
Differences in the nunber of horn flies or face flies on ani mals between herds
were determ ned using anal ysis of variance (ANOVA; P#0.05). Percent reduction
of each fly species was determ ned for each weekly count and over the entire
season by conparing the counts on each treated herd with the control herd.

RESULTS: The results are summari zed in Tables 1 and 2.

CONCLUSI ONS: Saber ™Mear tags(10.0% | anbdacyhal othrin w/ w) provided 100%
control of horn flies and >80% control of face flies on beef cattle throughout
the twel ve week study period. There were no significant differences in
protection between the herds treated with one or two tags per aninal. There



were no il

Tabl e 1. Nunber

effects to ani nal s noted.
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of horn flies per side on non-treated beef cattle and beef

cattle tagged with one Saber ™Mear tag (10% | anbdacyhal othrin w/w) or two

Saber ™ ear

Aug.

15
23
30

Sept. 6

Season mean

11

tags near Elora, Ontario, 1996.*

Nunmber of horn flies per side (£ S.D.)

-t reat nent

15
22
29
36
44
50
58
65
72
77

post-treat nent:
Season mean percent

Non-treated One tag Two tags
22.0 £ 15.3a 9.1 + 9.8a 21.8 £ 15.0a
34.4 £ 20. 3a 0.0 =+ 0.0b 0.2 + 0.4b
64.0 £ 29.0a 0.0 =+ 0.0b 0.0 =+ 0.0b
52.0 £ 29.5a 0.0 =+ 0.0b 0.0 =+ 0.0b
47.5 = 25.0a 0.0 =+ 0.0b 0.0 =+ 0.0b
36.0 £ 17.9a 0.1 + 0.3b 0.0 =+ 0.0b
64.5 £ 34.3a 0.0 =+ 0.0b 0.0 =+ 0.0b
57.1 £ 44.5a 0.0 =+ 0.0b 0.0 =+ 0.0b
78.5 £ 27.2a 0.0 =+ 0.0b 0.0 =+ 0.0b
62.5 £ 26.9a 0.0 =+ 0.0b 0.0 =+ 0.0b
38.5 £ 19.7a 0.0 =+ 0.0b 0.1 + 0.3b
52.5 £ 30. 2a 0.0 =+ 0.0b 0.0 =+ 0.0b
42.0 = 23.8a 0.0 =+ 0.0b 0.0 =+ 0.0b
52.5 £ 29.9a 0.0 =+ 0.1b 0.0 =+ 0.2b
--- 100% 100%

control **:
Counts based on ten aninmals per treatnment, per sanpling date;
within the same row followed by the same letter are not significantly
di fferent (P$0.05).

Per cent

reduction =[(No. of flies on non-treated aninmals - No.
treated aninmal s)/ No.

of flies on non-treated animals] X 100%

val ues

of flies on
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Tabl e 2. Nunmber of face flies per face on non-treated beef cattle and beef
cattle tagged with one Saber ™Mear tag (10% | anbdacyhal othrin w/w) or two
Saber ™Mear tags near Elora, Ontario, 1996.*

Dat e Dayst Nunmber of face flies per face (x S.D.)
o 1] A e e R T R
treat ment Non-treated One tag Two tags

June 23 -7 19.1 + 14. 6a 16.1 + 11.5a 9.9 + 10. 4a

July 1 4 5.4 + 2.0a 0.4 + 0.8b 2.7 = 2. 2c
5 8 4.1 + 2.3a 0.1 + 0.3b 0.1 + 0.3b
11 15 4.2 + 2.8a 0.2 + 0.4b 1.0 £ 1.6b
18 22 17.6 += 6. 1a 0.2 + 0.6b 2.1 + 1.5b
25 29 21.6 £ 6.2a 2.2 + 2.1b 2.3 £ 1.6b

Aug. 1 36 18.8 + 8.4a 1.4 £ 1.9b 1.5 £ 1.8b
9 44 17.9 + 9.1a 0.7 £ 0.7b 1.2 £ 1.4b
15 50 15.6 + 6.4a 1.5 £ 2.0b 7.5 + 5.1b
23 58 35.3 £ 10.9a 5.4 + 4.0b 3.3+ 3.7b
30 65 15.6 + 6.1a 7.5 + 6.8b 4.0 £ 4.0b

Sept. 6 72 6.2 + 4.8a 2.0 £+ 3.2b 1.7 £ 1.3b
11 77 6.6 + 3.9a 2.0 £+ 2.5b 3.3 = 4.1ab

Season nean

post-treatnment : 14.1 + 10. 8a 2.0 £ 3.4b 2.6 £ 3.2b

Season nean percent

control **: --- 85. 8% 81. 6%

* Counts based on ten animals per treatment, per sanpling date; values within
the sanme row followed by the sane letter are not significantly different
(P$0. 05) .

** Percent reduction =[(No. of flies on non-treated animals - No. of flies on
treated aninmals)/No. of flies on non-treated animals] X 100%

PMR REPORT # 058 SECTION C: MEDI CAL AND VETERI NARY | NSECTS
| CAR: 86100101

HOST: Beef cattle, m xed cross breeds
PEST: Horn fly, Haematobia irritans (L.)
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LINDSAY L R, HEAL J D AND SURGEONER G A

Department of Environnental Biology, University of Guel ph

Guel ph, Ontario N1Gebwi(519) 824-4120 ext. 3966 Fax: (519) 837-0442
Emai | : rlindsay@vbhort. uoguel ph.ca

PARKS, V J

Ci ba- Gei gy Canada Ltd, 6860 Century Avenue, M ssissauga, Ontario L5N 2Wb
Tel : (905) 821-4420 Fax: (905) 567-0221

COLVELL D D

Agriculture and Agri-Food Canada, Lethbridge Research Centre

P. 0. Box 3000, Min, Lethbridge, Alberta, T1J 4Bl

Tel : (403) 327-4561 ext. 344 Fax: (403) 382-3156

TI TLE: EVALUATI ON OF RESI STANCE TO FENVALERATE AND CYPERMETHRI N BY HORN
FLI ES NEAR GLENCCE, ONTARI O
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MATERI ALS: d ass tubes (36 m) treated with Fenval erate (0.00003 to 0.256
Fg/ cn?) or cypernethrin (0.00003 to 2.048 Fg/cn?)

METHODS: On 25 August and 5 Septenber, 1996, horn flies were collected with a
sweep net fromthe backs and sides of aninmals tagged with the Stockai d® ear
tags. Captured horn flies were transferred to 26 x 26 x 26 cm pl exi gl ass
cages, provided with water, and these cages were transported to the | aboratory
within 3 hours of capture. The level of resistance to fenvalerate only (28
August) and fenval erate and cypernethrin (5 Septenber) in horn flies collected
fromanimls treated with Stockai d® tags were conpared with that of
susceptible flies collected fromnon-treated dairy cattle near Rockwood,
Ontari o.

The |l evel of resistance in horn flies to the two pyrethroid insecticides
was eval uated by assessing nortality of flies placed (groups of .20 flies)
into 36 m glass tubes treated with various concentrations of fenval erate and
cypernethrin (See Tables 1 & 2). G oups of 10 or 20 susceptible horn flies
were exposed to the same concentrations of the two pyrethroid insecticides as
the groups of flies collected fromaninmals tagged with Stockai d® ear tags. The
treated gl ass tubes used on 28 August were shipped from Agricul ture Canada at
Let hbri dge, Alberta, to CGuel ph via courier and maintained at 8'C, prior to
use. The tubes used on 5 Septenber were coated with insecticide in the
| aboratory at Guel ph and stored under the sane conditions as the origina
shi pment of tubes. When possible, each insecticide concentration was
replicated twice (i.e. two tubes containing .20 horn flies each). Two hours
after flies were placed in the tubes, the nunmbers of horn flies alive were
counted. Flies which were not noving or were lying on their backs were
consi dered dead. Eval uations were carried out at 22'C. During each assay,
groups of 10-20 susceptible and resistant horn flies were also placed in tubes
treated with acetone only (i.e., non-treated controls) to establish the |eve
of natural fly nortality. The LDs, for each insecticide was deterni ned by
solving for 50% nortality on the regression line for each insecticide
concentration and percent nortality. Resistance ratios cal culated as LDy of
resistant strain / LDs, of susceptible strain were also deternined for
fenval erate and cypernethrin.

RESULTS: Horn flies collected from Stockai d® tagged ani mal s on 28 August were
exposed to 0.032, 0.064, 0.128 and 0.256 Fg/cn? of fenvalerate and nortality
was 100% at all concentrations except the 0.032 Fg dose where 97.5% of the
flies were killed. Because differential nortality of horn flies was not
observed a second set of tubes coated with | ower concentrations of fenvalerate
(as well as a wide range of cypernmethrin concentrations) was prepared. Horn
flies collected on 5 Septenber near G encoe and exposed to 0.00003 to 0.256
Fg/ cn? of fenval erate showed an LDsg of 0.013 Fg/cn? conpared to an LDs, of

0. 00005 Fg/cnt for susceptible flies fromnear Rockwood, Ontario (Table 1).
The LDs; of horn flies to fenval erate was neasured at 0.04 Fg/cn? in 1994. The
resistance ratio for fenvalerate was 249 in 1996 conpared to a resistance
ratio of 267 in 1994. Cypernethrin resistance was substantially higher than

t hat observed for fenvalerate with an LDsg of 0.183 Fg/cn? conpared to a LD
of 0.0003 Fg/cnt for susceptible flies fromnear Rockwood, Ontario (Table 2).
The resistance ratio for cypernmethrin was al so higher than fenvalerate at 634.

CONCLUSI ONS: Based on weekly counts of horn flies (see Surgeoner et al. 1996,
this section) and this resistance bioassay, horn flies collected fromcattle
near Gd encoe have devel oped resistance to cypernmethrin. In addition

resi stance to fenvalerate (Surgeoner et al. 1994) has remai ned high in horn
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flies fromthis region. Cross-resistance inparted by fenval erate resistance
was likely partly responsible for the failure of the Stockai d® tags to
successfully control horn flies. At the present tine it is clear that
producers can not return to using ear tags containing only synthetic
pyrethroids to control horn flies on their aninals. W recomend the use of
tags that do not contain pyrethroids as the sole active ingredient (such as
Eli m nator® or Protector® tags) for control of horn flies in the d encoe
region of Ontario and we al so suggest that producers renove these tags by m d-
Sept enber to decrease the potential for resistance to the insecticides

i mpregnated within these two types of tags.

REFERENCES:

Surgeoner, G A., Lindsay, L.R, Heal, J.D., Parks, V.J., and Colwell, D.D.
1994. Evaluation of horn fly resistance to fenval erate-inpregnated ear tags
near G encoe, Ontario. Pest Man. Res. Rep. 142-143 pp

Surgeoner, G A., Lindsay, L.R, Heal, J.D., and Parks, V.J. 1996. Field
eval uation of Elimnator® Protector® and Stockai d® ear tags for control of
face flies and pyrethroid-resistant horn flies on beef cattle near d encoe,
Ontario. Pest Man. Res. Rep. #60: XX- XX pp

Table 1. Percent nortality foll owing 2 hour exposures to various
concentrations of fenvalerate of horn flies collected frombeef cattle near
G encoe, Ontario treated with two Stockai d® (8% cypernethrin) ear tags and
fromnon-treated dairy cattle near Rockwood, Ontario (i.e., susceptible), 5
Sept enber, 1996.

Concentration (Fg/cnt) dencoe horn flies Rockwood horn flies
Resi st ant Suscepti bl e

0. 256 100 (45/45)* ND

0.128 100 (43/43) ND

0. 064 94.2 (49/52) 100 (22/22)

0. 032 54.9 (28/51) 100 ( 20/ 20)

0. 0156 43.5 (20/ 46) ND

0. 0078 7.8 (4/41) 100 ( 20/ 20)

0. 0039 4.0 (2/50) ND

0. 0019 2.3 (1/ 44) 100 ( 20/ 20)

0. 0009 0.0 (0/45) 100 (21/21)

0. 0004 0.0 (0/41) 75.0 (18/24)

0. 0002 0.0 (0/46) 45.4 (10/22)

0. 0001 0.0 (0/46) 9.5 (2/21)

0. 000061 0.0 (0/42) 8.3 (2/24)

0. 000030 1.9 (1/52) 4.3 (1/23)

0.0 3.8 (2/53) 5.0 (1/20)

*  Numbers in brackets are the total nunber of flies dead after 2 hours/nunber
of flies exposed to each concentration. Percent nortality was obtained by
mul tiplying this value by 100% ND = not done.
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Table 2. Percent nortality foll owing 2 hour exposures to various
concentrations of cypernmethrin of horn flies collected from beef cattle near
G encoe, Ontario treated with two Stockai d® (8% cypernethrin) ear tags and
fromnon-treated dairy cattle near Rockwood, Ontario (i.e., susceptible), 5
Sept enber, 1996.

Concentration (Fg/cnf) dencoe horn flies Rockwood horn flies
Resi st ant Suscepti bl e

2.048 100 (51/51)* ND

1.024 100 (46/ 46) ND

0.512 95.5 (43/45) ND

0. 256 94.8 (55/58) 100 (20/20)

0.128 47. 4 (28/59) 100 (24/24)

0. 064 44.9 (22/49) ND

0. 032 19.0 (8/42) 100 (20/20)

0. 0156 13.6 (6/44) ND

0. 0078 6.2 (3/48) 100 (20/20)

0. 0039 4.1 (2/49) 100 (21/21)

0. 0019 2.2 (1/46) 100 (19/19)

0. 00097 0.0 (0/44) 85.0 (17/20)

0. 00048 0.0 (0/58) 59.1 (13/22)

0. 00024 1.7 (1/57) 50.0 (10/20)

0. 00012 1.8 (1/55) 15.0 (3/20)

0. 000061 2.0 (1/49) 8.7 (2/23)

0. 000030 2.1 (1/47) 0.0 (0/20)

0.0 3.8 (2/53) 5.0 (1/20)

*  Numbers in brackets are the total nunber of flies dead after 2 hours/nunber
of flies exposed to each concentration. Percent nortality was obtained by
mul tiplying this value by 100% ND = not done.
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TI TLE: EVALUATI ON OF RESI STANCE TO TETRACHLORVI NPHOS BY HORN FLI ES NEAR
PERTH, ONTARI O

MATERI ALS: d ass tubes (36 m) treated with tetrachl orvinphos (0.0009 to 5.0
Fg/ cnt)
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METHODS: In July 1996, a beef producer from near Perth, Ontario (.80 km

sout hwest of Ottawa), conpl ai ned of an apparent control failure when he
observed 100 to 200 horn flies per side on his beef cattle tagged with
Ectigard® (20% tetrachl orvi nphos ww) ear tags. On 30 August, 1996, horn flies
were collected with a sweep net fromthe backs and sides of aninmals treated
with one Ectigard® ear tag. Captured horn flies were transferred to 26 x 26 X
26 cm pl exi gl ass cages, provided with water, and these cages were transported
to the | aboratory within 6 hours of capture. The |l evel of resistance to
tetrachl orvinphos in horn flies collected fromaninmals treated with Ecti gard®
tags was conpared with that of susceptible flies collected the same day from
non-treated dairy cattle near Rockwood, Ontario.

Resi stance to tetrachl orvi nphos was eval uated by assessing nortality of
horn flies placed (groups of .20 flies) into 36 nl glass tubes treated with
various concentrations of the insecticide (Table 1). G oups of .10 or 20
susceptible horn flies were exposed to the sane concentrations of the
i nsecticide as the groups of flies collected fromaninmals treated with
Ectigard® ear tags. When possible, each insecticide concentration was
replicated twice (i.e. two tubes containing .20 horn flies each).

Tubes were coated by placing 1 mM of each concentration of
tetrachl orvi nphos into a clean tube. Tubes were then rolled on a slanted
hori zontal surface until the insecticide had dried evenly within the tube.
Treated tubes were stored for 2 days at 4-6 EC prior to use

Two hours after flies were placed in the tubes, the nunbers of horn flies
alive were counted. Flies which were not noving or were lying on their backs
were consi dered dead. The evaluation was carried out at 22'C. During the
assay, groups of 10-20 susceptible and resistant horn flies were also placed
in tubes treated with acetone only (i.e., non-treated controls) to establish
the level of natural fly nortality.

RESULTS: The percentage of horn flies killed by exposure to the 9
concentrations of tetrachl orvinphos ranged from 7.3 to 40% for resistant horn
flies (Table 1) and percent nortality of flies was not significantly
correlated with increased insecticide concentration (r=0.482, P=0.1884). In
contrast, nearly 100% of the susceptible flies were killed when exposed to the
same range of tetrachl orvinphos concentrations as the resistant horn flies.

CONCLUSI ONS: Based on the resistance bioassay, horn flies collected from
cattle near Perth, Ontario have devel oped resistance to tetrachl orvi nphos.
Cross-resistance to organophosphates used in other ear tags (e.g., Diazinon in
Protector® tags) will likely occur in this area of Ontario. W reconmend the
use of tags that do not contain organophosphates as the sole active ingredient
(such as Elimnator® tags) for control of horn flies in the Perth regi on of
Ontari o.



121

Table 1. Percent nortality follow ng 2 hour exposures to various
concentrations of tetrachlorvinphos of horn flies collected from beef cattle
near Perth, Ontario treated with one Ectigard® (20% tetrachl orvi nphos) tag and
fromnon-treated dairy cattle near Rockwood, Ontario (i.e., susceptible), 30
Sept enber, 1996.

Concentration (Fg/cn?t) Perth horn flies Rockwood horn flies
Resi st ant Suscepti bl e
5.00 34.1 (14/41)* 100 (11/11)
3.33 38.8 (19/49) 100 (10/10)
0.99 31.2 (10/32) 100 (9/9)
0. 44 40.0 (16/40) 100 (11/11)
0.20 34.8 (16/46) 100 (13/13)
0. 064 23.4 (11/47) 100 (24/24)
0. 0156 20.9 (9/43) 92.0 (23/25)
0. 0039 7.3 (3/41) 92.6 (25/27)
0. 0009 24.4 (10/41) 100 (20/20)
0.0 0.0 (0/25) 0.0 (0/17)

*  Numbers in brackets are the total nunber of flies dead after 2 hours/nunber
of flies exposed to each concentration. Percent nortality was obtained by
mul tiplying this value by 100%
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TI TLE: FIELD EVALUATI ON OF ELI M NATOR®, PROTECTOR® AND STOCKAI D® EAR TAGS FOR
CONTROL OF FACE FLIES AND PYRETHRO D- RESI STANT HORN FLI ES ON BEEF
CATTLE NEAR GLENCOE, ONTARI O

MATERI ALS: Plastic ear tags containing: 11% di azi non and 6% cypernethrin w w
(Elimnator® ; 20% diazinon ww (Protector® and 8% cypernethrin w w

(Stockai d®, Ciba-Ceigy Canada Ltd, 6860 Century Avenue, M ssissauga, Ontari o,
L5N 2W5.

METHODS: Four separate herds of beef cows of m xed breeds (25-80 aninmals per
herd), located within four kilometres of each other, were used in this trial
From 12 to 13 June, 1996, animals in each herd were tagged (one tag per ear)
with either: 2 Elinmnator® tags, 2 Protector® tags, or 2 Stockaid® tags. A

fourth herd was non-treated and served as a control. At approximtely weekly
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i ntervals, the nunber of horn flies per one side and face flies per face were
counted on ten randomy selected animals within each herd. Counts were nmade on
the sane day between 10: 00 and 14:30 h on the four herds. Air tenperature,
wi nd speed and percent cloud cover were recorded during each sanpling interva
and counts were not perforned on unseasonably cool days or when hi gh w nds
(>25 knph) or rain were forecast. Fly counts were nmade weekly from 21 June to
11 September (excluding pre-treatnment counts) and a single count was al so nade
on 25 Septenber.

Differences in the nunber of horn flies or face flies on animals in the
di fferent herds were deterni ned using analysis of variance and conpari sons
were made on weekly counts as well as pooled data for the entire season. The
percent reduction in the nunbers of each fly species provided by the different
ear tags was al so cal cul ated for each weekly count and over the entire season
using the fornmula: [[No. of flies on non-treated animals - No. of flies on
treated aninmal s]/No. of flies on non-treated animals] X 100%

RESULTS: Aninmals tagged with the Elim nator® and Protector® tags had
significantly fewer horn flies than aninmals in the non-treated herd during al
weeks after tag application (Table 1). These two types of tags provided
excel l ent control of horn flies throughout June, July and August. Although the
nunber of horn flies on animals treated with these tags increased during
Septenber, at this tinme, both tag types still provided significantly better
protection against horn flies than the Stockai d® tags. Over the entire season
the Elimnator® and Protector® tags provided a 99.1 and 98. 7% reduction in
horn flies, respectively, conpared to the non-treated herd. In contrast, the
St ockai d® tags provided satisfactory control of horn flies for the only first
3 weeks after tag application (Table 1). In the weeks after 5 July aninmals
treated with Stockai d® tags had significantly nmore horn flies than the

Elimi nator® or Protector® herds. On three occasions, the nunber of horn flies
on the non-treated herd and on the Stockai d® tagged ani nal s were not
significantly different. The nunber of horn flies on the Stockai d® group

remai ned hi gh even after animals were all owed access to dust bags contai ning
1% coumaphos (i.e., after 24 July). Over the entire season, the Stockai d® tags
reduced horn flies by only 44.6% conpared to the non-treated herd. Failure of
the Stockaid® tags to control horn flies indicated that resistance to
cypernethrin was preval ent anong the horn flies feeding on animals in this
treatment group (see Lindsay et al. 1996, this section).

The three types of ear tags provided adequate |evels of protection against
face flies during the first 2 weeks following tag application (Table 2),
thereafter, with few exceptions, aninmals treated with either of the three tag
types had simlar nunbers of face flies as the non-treated control herd. Over
the entire season, the Elimnator® Stockai d® and Protector® tags provided a
78.3, 74.3 and 40.6% reduction in face flies, respectively, conpared to the
non-treated herd. There were no ill effects noted in any of the tagged
ani mal s.

CONCLUSI ONS: Over the entire season, Elimnator (11% di azi non and 6%
cypernethrin) and Protector (20% di azi non) ear tags provided >98% control of
horn flies although the nunber of horn flies on animals treated with the these
tags increased during Septenber. Stockai d® (8% cypernethrin) ear tags provided
<45% reduction in horn flies on treated ani mals suggesting that horn flies
have devel oped resistance to cypernethrin. In the G encoe area in 1994, horn
flies were shown to be resistant to the synthetic pyrethroid, fenvalerate,

i npregnated within Bovai d® ear tags (Surgeoner et al. 1994). Because of this
apparent resistance, producers in the G encoe area should not use tags in
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whi ch synthetic pyrethroids are the sole active ingredient.
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Tabl e 1. Mean nunber (+ SD) of horn flies, Haematobia irritans, on non-treated
beef cattle and three separate herds tagged (2 tags per aninal) with three
different types of ear tags, June to Septenber, 1996.

Sanpl e date Treat ment groups*
(Days poOSt-treat MBNt ) - - - - - - - - oo m oo oo oo
Non-treat ed El i mi nator® Protector® St ockai d®
June 11(-2) 19.8 + 16.9a** 26.6 £ 23.4a 11.8 + 8.4a 17.3 £ 12. 1a
June 21(8) 72.1 £ 34.8a 0.0 + 0.0b 1.2 + 1.6b 9.1 + 13.5b
June 28 (15) 66.6 = 39.5a 0.0 + 0.0b 1.0 + 1.1b 14.5 + 12.8b
July 5 (22) 67.0 £ 31. 3a 0.0 + 0.0b 0.6 £ 0.7b 14.9 + 5.6b
July 12 (29) 66.7 + 33.6a 0.0 + 0.0c 0.4 £+ 0.7c 36.9 + 26.1b
July 18 (35) 111.5 £ 46. 8a 0.2 + 0.6¢c 0.1 £ 0.3c 42.4 + 19.1b
July 24 (41) 73.7 = 26.3a 0.0 + 0.0b 0.3 +£0.7b 57.3 +
29. la***
August 1 (49) 72.7 = 29.1a 0.0 + 0.0c 0.3 = 0.5c 37.2 £ 19.0b
August 7 (55) 102.2 + 23.3a 0.0 + 0.0c 1.2 + 1. 2c 35.0 £ 18.3b
August 14 (62) 101.5 + 22.3a 0.0 + 0.0c 1.0 = 1. 2c 59.8 + 25.8b
August 21 (69) 81.6 = 30.1a 0.2 + 0.6¢c 0.6 = 0.7c 52.8 + 31.4b
August 28 (76) 79.4 + 28.5a 0.0 + 0.0b 0.3 £ 0.5b 82.5 + 21.8a
Sept. 5 (84) 91.1 £ 20. 3a 0.3 + 0.7c 0.8 £+ 0.9c 62.2 + 34.3b
Sept. 11 (90) 68.2 = 26.3a 3.8 + 4.4b 2.1+ 2.8b 62.5 + 16.0a
Sept. 25 (104) 46.3 = 26.0a 5.1 + 3.9b 4.1 + 3.4b 42.6 = 20.4a
Seasonal nean
(post-treatnent) 78.6 = 33.8a 0.7 £ 2.2b 1.0 £ 1.7b 43.5 + 29. 4a
Seasonal nean
percent reduction --- 99. 1% 98. 7% 44. 6%

* Elimnator® - 11% di azi non and 6% cypernmethrin ww, Protector® - 20%
di azi non w w; Stockai d® - 8% cypernethrin w w.

** Means are based on counts from one side of ten randomy selected animals in
each treatnment group and neans within rows foll owed by the sane letter are
not significantly different (P$0.05; ANOVA).

*** Animals in the Stockai d® group were all owed access to dust bags

cont ai ni ng 1% counmaphos in the weeks follow ng 24 July.
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Tabl e 2. Mean nunber (+ SD) of face flies, Miusca autumalis, on non-treated
beef cattle and three separate herds tagged (2 tags per aninal) with three
different types of ear tags, June to Septenber, 1996.

Sanpl e Date Treat ment groups*
(Days poSt-treat MBNt) - - - - -- o om oo oo oo
Non-treat ed Eli m nator® Protector® St ockai d®
June 11(-2) 1.2 + 0.9a** 1.0 = 0.9a 1.6 £ 1. 3a 0.7 £+ 1.2a
June 21(8) 24.8 = 17.1a 0.9 + 0.8b 6.5 + 5.3b 1.2 + 1.4b
June 28 (15) 11.9 £ 7. 4a 1.2 £ 2.1b 2.0 £ 1.3b 1.8 + 1.8b
July 5 (22) 3.3 + 2. 3a 1.3 =+ 1. 6a 2.3 + 2. 3a 1.4 + 2.5a
July 12 (29) 7.5 £ 3.4a 3.4 + 2.3ab 4.3 + 2.5bc 1.0 £ 0.9c
July 18 (35) 5.5 £ 3.7ab 1.3 £ 1.7b 9.5 + 6.6ab 1.0 + 1.3b
July 24 (41) 6.4 + 5. 8a 1.7 £ 1. 1a 3.9 + 3.8a 4.6 +
2. 9a***
August 1 (49) 19.8 * 13. 8a 0.5 + 0.8b 9.2 £+ 3.1b 0.8 £ 0.9b
August 7 (55) 17.6 + 12. 2a 5.0 = 2.7c 16.2 + 8. lab 6.6 + 4. 2abc
August 14 (62) 9.1 + 6.6a 6.7 + 3.5a 12.2 + 6. 3a 6.1 + 4.1a
August 21 (69) 7.6 £ 5. 1a 1.2 £ 1.9b 3.8 £+ 3.3ab 2.7 £ 1.2b
August 28 (76) 20.7 = 6. 3a 1.3 £ 1.1b 4.4 + 2.5b 3.1 £ 3.0b
Sept. 5 (84) 9.2 £ 4. 4a 4.4 + 4. 1a 9.3 £+ 10.0a 5.8 £+ 4.0a
Sept. 11 (90) 8.5 £ 5.8a 3.5 + 2.3ab 6.1 + 3.9ab 2.4 £ 2.2b
Sept. 25 (104) 0.4 £ 1.6a 0.7 + 1.6a 0.7 £ 0.9a 0.6 £+ 1.0a
Seasonal nean
(post-treatnment) 10.9 £ 10. 4a 2.4 £ 2.8b 6.5 * 6.3Db 2.8 + 3.2a
Seasonal nean
percent reduction --- 78. 3% 40. 6% 74. 3%

* Elimnator® - 11% di azi non and 6% cypernmethrin ww, Protector® - 20%
di azi non w w; Stockai d® - 8% cypernethrin w w.

** Means are based on counts fromthe faces of ten randomy sel ected ani mals
within each treatnent group and nmeans within rows foll owed by the sane
letter are not significantly different (P$0.05; ANOVA).

*** Animals in the Stockai d® group were all owed access to dust bags

cont ai ni ng 1% coumaphos in the weeks foll ow ng 24 July.
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PMR REPORT # 061 SECTION C: MEDI CAL AND VETERI NARY | NSECTS
STUDY DATA BASE: 8909

CROP: Beef cattle
PEST: Cattle pests

NAME AND AGENCY:

FLOATE K D

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

Tel : (403) 327-4561 Fax: (403) 382-3156 Enmil: FLOATEK@EM AGR. CA

TITLE: | VERMECTI N RESI DUES | N CATTLE DUNG. EFFECTS ON NON- TARGET ORGANI SMS AND
DUNG BREAKDOWN

MATERI ALS: | VOVEC POUR- ON (| VERMECTI N)

METHODS: Control dung (0 wk post-application) was collected fromheifers
before they were treated with a topical dose of ivernmectin (500 ncg/ kg body
wei ght). Dung was then collected 1-12 wk post-application for use in spring
and fall trials in 1994. Dung was collected fresh and frozen at -40 oC. After
col l ections were conpl ete, dung was thawed and used to nake 12, 500 ml pats
for each collection date. Each pat was deposited on a |ayer of sand on a
styrofoam plate. Plates were then placed 1 mapart in a grid pattern with
treatments evenly distributed throughout. Pats were placed adjacent to a
pasture with cattle to enhance the col onization of the pats by insects. After
5 days in the field, each plate and its associ ated pat was brought indoors and
pl aced in individual cages held at roomtenperature. Nunbers of insects
energing as adults fromcontrol pats (0 wk) were conpared to the numbers of

i nsects energing as adults from each treatnent group (1-12 wk). The experi nent
was repeated in 1995 using dung collected 0-16 wk post-application.

Pat degradati on was nonitored for 15 pairs of 1 litre pats deposited on
native prairie near Lethbridge on May 29, 1995. One menber of each pair was a
control pat, made from fresh dung deposited by untreated cattle. The second
menber of each pair was a treatnment pat, to which had been added a
concentration of 1.6 ppmof ivernectin. Pats of each pair were separated by <
1 mand were protected fromforaging birds by chicken wire enclosures. Two to
five pairs of pats were removed fromthe field 20, 60, 80, and 340 days after
depositi on and nmeasured for pat degradati on. Degradation was neasured as the
portion of the pat (as a percent of total pat dry weight) degraded to a
“sawdust” consi stency.

RESULTS: Insect activity was significantly reduced in dung from by ivernectin-
treated cattle (Tables 1,2,and 3). Reductions were observed for coprophagous
flies, parasitic wasps, and both predaceous and coprophagous beetles. The
speci es nost affected were the flies, Sepsis sp. and Coproica nmitchelli

eucoi lid wasps, and the beetles, Cercyon quisquilius and C. pygmaeus. These
results were consistent both within and between years.

Dung treated with ivernmectin had not appreciably degraded after 340 days in
the field. In contrast, about 40% and 80% of the dry wei ght of untreated dung
pats had been degraded to the consistency of sawdust after 60 and 80 days in
the field, respectively.

CONCLUSI ONS: Application of ivernectin at recommended rates can reduce nor nal
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| evel s of insect activity in dung fromtreated cattle. Reduced insect activity
may subsequently inhibit the degradati on of dung voided by these aninmals. The
report summarizes the results of “Floate, K D. 1996. Ivernectin residues in
cattle dung: effects on non-target organi sms and dung breakdown. Final Report
(Project #94-0542), Farming for the Future, Alberta Agricultural Research
Institute, Ednonton, Al bert, 63 pp.”

Table 1. Spring trial, 1994. Nunbers of insects emerging fromdung pats voi ded
by cattle before (0 wk) and 1-12 wk after topical application of ivernectin
(500 ncg/ kg BW. Anal yses conpare the control to each treatnent within the
same row. Control and treatnment means |acking a common letter differ (P =
0.05, 12 pats/treatment). Pats placed in field on May 12, 1994. Taxa listed
conprise 95% of the 16,445 insects renmoved from cages during spring trial.

Control s
I nsect Taxon (0 week) 1 2 3 4 6 8 12
DI PTERA (Fli es)
Coproica mtchelli 126a 2b 3b 3b 2b 3b 16a 16a
Crossopal pus sp. da 0.3b 0.1b 0. 2b 0.2b la 2a la
For ci ponyi i nae 30a 8a 4a 17a la 6a la 12a
I schiol epta mcropyga 26a 0. 1la la Oa la 0. 1la la 0. 3a
Psychodi dae 15a 1b 4a 0. 1b 5a 10a 2b 1b
Sepsi s sp. 78a 0. 3b 0.1b Ob 0.1b Ob Ob 8b
Smittia sp. 0. 4a 15a 4a 8a 0. 2a 3a 4a  16b
Swammer danel | a 9a 0.1b la 0.3b 0. 3a 0.1b 1b 3a
HYMENOPTERA ( Wasps)
Eucoi |l i dae 45a 0.5b 0.5b 0.2b 0.3b 0.4b 0.1b 0.3b
COLEOPTERA ( Beet | es)
Aphodi us granari us Oa Oa Oa 0. 1la Oa Oa 12a 0. 1a
Aphodi us finetarius 10a Ob 7a 4a 9a 28a 16a 7a
Aphodi us vittatus 68a Ob 6b 2b 69a 47a 52a 10b
Cercyon qui squilius 9a 0.1b 0.1b Ob 0.1b Ob 0. 3b 0. 3b
Cercyon pygmaeus 28a 0.1b 0.2b 0.4b 3b 4b 6b 4b
Phi | ont hus cruent at us 3a 0.1b la la la la la 0.1b
Pl at yst et hus ameri canus 20a 6b 18a 4b 4b 6a 27a 4b
Al eochari nae sp. "A’ 8a 0.1b 0.5a 0.4b la la la 2a
Al eochari nae sp. "D 14a 5a 16a 5a 6a 8a lla 6a

TOTAL PER PAT 493 39 66 46 103 119 153 91
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Table 2. Fall trial, 1994. Numbers of insects enmerging fromdung pats voi ded
by cattle before (0 wk) and 1-12 wk after topical application of ivernectin
(500 ncg/ kg BW. Anal yses conpare the control to each treatnent within the
same row. Control and treatment neans |acking a common letter differ (P =
0.05, 12 pats/treatnment). Pats placed in field on August 15, 1994. Taxa |listed
conprise 95% of the 3,433 insects removed from cages during fall trial.

Control ---eme e

I nsect Taxon (0 week) 1 2 3 4 6 8 12
DI PTERA (Fli es)

Coproica mtchelli 12a Ob 0.2b Ob Ob 0. 1b Ob 16a

Sepsi s sp. 24a Ob Ob Ob Ob (0] Ob 9b
COLEOPTERA (Beetl es)

Pl at yst et hus aneri canus 7a 4a 1lla 4a 3a 6a 2b 1b

Al eochari nae sp. “D 52a 13D 32a 10b 30a 18b 16b 2b

TOTAL PER PAT 95 17 43 14 33 24 18 28



128

Table 3. Spring trial, 1995. Numbers of insects enmerging fromdung pats
voi ded by cattle before (0 wk) and 1-16 wk after topical application of
ivermectin (500 ncg/ kg BW. Anal yses conpare the control to each treatnent
within the same row. Control and treatnment neans |acking a common |etter
differ (P = 0.05, 12 pats/treatnent). Pats placed in field on May 16, 1995.
Taxa |listed conprise 89% of the 18,180 insects renoved from cages during
spring trial.

Control  --mee oo
I nsect taxon (0 week) 1 2 4 6
DI PTERA (Fli es)
Adi a sp. 9a Oa Oa Oa 0. 2a
Coproica mtchelli 16a 0.1b 0.1b 0.2b 0. 3b
Scat hophaga furcata 8a 6a 1lla 16a 7a
Scat hophaga stercoraria 47a 1lla 48a 9a 30a
Sepsi s sp. 29a 0. 2b Ob 0.1b Ob
COLEOPTERA ( Beet | es)
Aphodi us vittatus 52a 1b 1la 42a 69a
Phi | ont hus sp. * 3a 3a 4a 0. 1a 0. 1a
Ptiliidae 18a 5a 3b 0.3b 1b
Pl at yst et hus ameri canus la da la 2a 2a
Al eochari nae sp. “A’ 9a 0.2b la 0. 4b 2a
Al eocharinae sp. “D’ 0. 3a 0. 2a Oa la Oa
Al eocharinae sp. “P” 0. 1la la 4a Oa 0. 2a
TOTAL PER PAT 192 32 83 71 112
Tabl e 3. (Continued)
Weeks post-treatment
I nsect Taxon 8 10 12 14 16
DI PTERA (Fli es)
Adi a sp. Oa Oa 0. 3a 3a 4a
Coproica mtchelli Ob Ob 1lla 2a 4a
Scat hophaga furcata 2a 7a 2a 8a 6a
Scat hophaga stercoraria 6a 1lla 9a 12a 2a
Sepsi s sp. Ob 0.1b 1b 17a 4b
COLEOPTERA ( Beet | es)
Aphodi us vittatus 48a 141a 18a 109a 48a
Phi | ont hus sp. * 0. 3a la 0. 2a Ob 0. 1a
Ptiliidae 2b 7a 2b 1b 1b
Pl at yst et hus ameri canus 9a lla 6a 5a la
Al eochari nae sp. “A’ 3a 6a 2a 7a 4a
Al eocharinae sp. “D’ 7a Oa 2a Oa 0. 5a
Al eocharinae sp. “P” Oa da 0. 1la 0. 3a Oa
TOTAL PER PAT 77 188 54 164 73
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PMR REPORT # 062 SECTION C: MEDI CAL AND VETERI NARY | NSECTS
STUDY DATABASE: 8909

HOST: Beef cattle (heifers, cross-bred)
PEST: Cattle grub, Hypoderma |ineatum (De Vill.)

NAME AND AGENCY:

COLVELL, D D, LYSYK, T J, TORGUNRUD, S M and VERSOZA, S M
Par adocs Bi ol ogi cal Research and Consul ting Corporation
Let hbri dge, Al berta Tel : (403) 381-2767

TI TLE: EFFI CACY OF DORAMECTI N 0. 5% POUR- ON AGAI NST FI RST | NSTAR CATTLE GRUB
(Hypoderma | i neatum AND | MPACT ON WEI GHT GAI N

MATERI ALS: Doranmectin 0.5% Pfizer Inc., Eastern Point Road, Groton, CT 06340
U S A

METHODS: Thirty cross bred beef heifer calves were used to determine the

ef ficacy of Doranectin Pour-On for the control of first instar Hypoderna
lineatum All calves originated fromthe same herd and were selected for the
study on the basis of the presence of antibodies, as determ ned by ELISA. The
cal ves were wei ghed on Day 0, and ranked by wei ght. Descending pairs were
placed in replicates and within each replicate animals were assigned to
treatment on the basis of a coin toss. Treatment 1 received cal ves received a
topi cal application of doranectin (0.5% at the rate of 500 Fg/kg or 1m/10kg.
Treatment 2 received a topical application of saline at the rate of 1m /10kg.
Both treatnments were applied in a single passage along the mdline of the back
fromthe withers to the tail head. Treatnents were applied on Decenber 8.

Cal ves in each treatnent group were housed in separate, open feedl ot pens that
al l omwed for no contact between groups. Throughout the study the cal ves were
fed to appetite on a growing ration conposed of barley silage (85% and barley
(15% with mneral prem x.

Al'l calves were pal pated weekly for the until such tinme as the first |arvae
appeared in warbles on the back. Subsequent to the appearance of the first
war bl es all calves were exani ned at biweekly intervals. Larvae were expressed
fromanimals at each exam nation and identified to species. The | ast pal pation
was conducted on Mar 25 and any renmmining | arvae were expressed. All heifers
were wei ghed on the day of the last pal pation (107 days post-treatnent).

RESULTS: The sunmmary of grub pal pations is presented in Table 1. All the grubs
recovered fromthe untreated cattle were identified as Hypoderma |ineatum The
sunmary of weight gain information is presented in Table 2.

CONCLUSI ONS:  Doramectin 0.5% Pour-on fornul ati on was 100% effective in
controlling mgrating first instar Hypoderma |ineatum The treatnment inproved
average daily gain of heifers by an average of 0.1 kg.
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Table 1. Grub pal pation summary and percent control of Hypoderma |ineatumin
groups of calves treated with Doranmectin Pour-On (500Fg/kg) or saline.

Doranectin Sal i ne
Pal pati on No. of No. with Grub No. of No. with Gub
Dat e Ani mal s Grubs Count s Ani mal s G ubs Count s
Avg (range) Avg (range)

Jan 14 15 0 0 (0-0) 15 10 1 (0-3)
Jan. 28 15 0 0 (0-0) 15 13 4 (0-14)
Feb. 11 15 0 0 (0-0) 15 15 9 (1-26)
Feb. 25 15 0 0 (0-0) 15 15 11 (1-22)
Mar. 12 15 0 0 (0-0) 15 13 6 (0-18)
Mar. 25 15 0 0 (0-0) 15 11 2 (0-8)

Table 2. Average daily gains for calves treated with Doranectin Pour-On
(500Fg/ kg) or saline for control of cattle grubs.

Tr eat ment Nunmber of Animals Average Daily Gain (Mean * se)
(kg)

Dor anectin 15

Sal i ne 15

Average daily gains were significantly different (P<0.0311)
PMR REPORT # 063 SECTI ON C: MEDI CAL AND VETERI NARY | NSECTS

CROP: Beef cattle
PEST: Rocky Mountain wood tick, Dernacentor andersoni Stiles

NAME & AGENCY:

PHI LI P, H G and LASHUK, L

Crop Protection Branch, B.C. Mnistry of Agriculture, Fisheries & Food
200 - 1690 Powi ck Road, Kel owna, B.C. V1X 7G5

Tel : (604) 861-7211 Fax: (604) 861-7490 Enmil: hphilip@al axy. gov. bc. ca

TI TLE: EFFI CACY OF | VOMEC SR BOLUS FOR CONTROL OF ROCKY MOUNTAIN WOOD TI CK
ON BEEF CATTLE

MATERI ALS: | VOMEC SR BOLUS (1.72 g ivernectin/bolus), DELICE Pour-On (1.0%
permethrin wv), LINDANE EC (11% |indane wv), 40 Herefrod-cross yearling
steers.

METHODS: This field trial was conducted near Douglas Lake, B.C. Forty

Heref ord-cross steers (222-340 kg body weight) were treated in groups of ten
on April 3, 1996 as they were held in a chute prior to being tagged in an ear
with a nunbered ID tag. The first ten steers were |left as untreated controls.
The second ten were each adm ni stered an | VOVEC SR Bol us using an appropriate
balling gun; the third group of ten were each treated with DELICE Pour-On at a
rate of 15 nli/45 kg body wei ght; and each steer in the |ast group of ten was
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treated with 1-2 L of 0.25% LI NDANE EC al ong the backline fromthe poll to the
tail head. The steers were released into a 129 ha pasture which has been used
for many years for tick control research. On April 8, 12, 17, 22, and 26, the
steers were gathered and individually exanmined in a squeeze for live ticks

whi ch were recorded by sex and feedi ng engorgenent by fenales (none, parti al
conplete). Al ticks were renpved once recorded except from | VOVEC-treated
steers on sanpling dates April 17 and 22. Ticks were left to deternmine if the
nunber of partial and conpletely engorged fenale ticks would increase over a

| onger period than the usual 4-6 days required to conpl ete engorgenent.

RESULTS: The nean nunbers of live, attached fenmal e Rocky Muntain wood ticks
per animal in each treatment group are shown in Table 1. No ticks were found
on any of the animals on April 8. No significant difference in the average
nunber of ticks per aninmal was found anong treatnments on any of the subsequent
sanpling dates. There were significantly fewer ticks per aninmal in the treated
groups conpared to the control group on April 17 and significantly fewer ticks
per animal on the LINDANE-treated aninmals conpared to the control aninmals on
April 22. Only one conpletely engorged female tick was found on an | VOVEC-
treated ani mal even though the nunber of partially fed fermale ticks per ani nal
increased from0.5 to 2.8 fromApril 17 to 26. However few conpletely engorged
ticks were found in the other groups (4,4, and 3 ticks for control, DELICE and
LI NDANE groups, respectively). There was no significant difference anong the
groups in the final average weight of the aninmals. The overall tick pressure
was nmuch | ess than experienced in previous field trials when nore than half of
the untreated aninmals were treated for tick paralysis and renoved fromthe

st udy.

CONCLUSI ONS: The | VOMVEC SR Bol us perforned as well as the standard treatnents
(DELI CE Pour-0On and LI NDANE EC) for protecting yearling beef steers from Rocky
Mount ai n wood tick engorgenent under the tick pressure present during this
field study.

Tabl e 1. Average nunber of live, attached fermale ticks per animal in each of
the treatnment groups on each of the sanpling dates.*

Tr eat ment Apr 8 Apr 12 Apr 17 Apr 22 Apr 26 Ave Fina
wgt  (kg)
Cont r ol 0 1.0 3.7a 2. 5a 1.5 618. 75
DELI CE pour-on 0 0.0 1.2b 0.9ab 1.9 600. 25
| VOMEC SR bol us 0 0.5 0. 8b 4.2ab 4.6 630. 65
LI NDANE EC 0 0.3 1.5b 2.0b 2.6 623. 00
- ns * *

ANOVA P<0. 05

* Figures are the means of 10 aninmals. Numbers in a colum followed by the
same letter are not significantly different (Student-Neuman-Kuel's test,
P<0. 05) .

END OF SECTION C.
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PMR REPORT # 064 SECTION D: CEREAL, FORAGE and OIL SEED CROPS
ICAR/IRAC: 86100104

CROP: Candla cv. Hyola
PEST: Crucifer flea beetle, Phyllotreta crucifera (Goeze) and Striped flea beetle, Phyllotreta
striolata (Fabr.)

NAME AND AGENCY:

SEARSM K and MCGRAW RR

Department of Environmenta Biology, University of Guelph, Guelph, Ontario  N1G2W1 Tdl:
(519) 824-4120, ext. 3567 Fax: (519) 837-0442

Email: msears@evbhort.uogueph.ca

TITLE: CONTROL OF FLEA BEETLE IN CANOLA BY VARIOUSFORMULATIONS
OF LAMBDA-CYHALOTRIN, TEFLUTHRIN, AND PREMIERE SEED
TREATMENTS, 1996

MATERIALS: SeeTablel.

METHODS:. The seed trestments for thistria were pre-mixed by ZENECA AGRO Chemical. The
appropriate amount of seed for each plot was taken from the mixture and placed in individua packets.
Canolawas seeded a arate of 5 kg/hain an early (May 16) and alater (June 19) planting. A 6-row,
tractor-mounted cone seeder was used, that evenly delivered the treated seed packets to rows spaced
22.0 cm gpart. The plots, replicated four times, were trimmed to 5.5 m after seedlings emerged. Shot
hole readings were taken in the early planting 3, 5, 7, and 11 days after emergence, by evauating the
average damage on athree-plant grouping at ten separate sites in the second and fifth rows of each
plot. In the later planting, these assessments were taken 3, 5, 9 and 12 days after seedling emergence.
Each damage rating was done on the most recent stage of growth of the plant; damage on earlier tissue
was ignored. In thisway, the current efficacy of the trestment was being evauated. Damage to the two
innermost leaves was recorded as 0 = no damage, 0.5 = 12.5%, 1.0 = 25%, 2.0 = 50%, 3.0 = 75%,
4.0 = 100% of the leaf areaconsumed. Andysis of variance was performed on the mean of the ten
observations per plot.
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CONCLUSIONS: Inthe early planting, al treetments except PREMIERE LITE sgnificantly reduced
the level of flea beetle damage rdative to the UNTREATED check three days after initid emergence
(Table 2). By seven days after emergence, only plots treated with PREMIERE PLUS and PREMIERE
LITE + FORCE CS protected the canola plants relative to the check. The PREMIERE PLUS
treatment provided control up to 11 days after emergence. None of the products tested provided
control of flea beetle damage 14 days after emergence.

In the later planting, the FORCE and PREMIERE PLUS formulations controlled flea beetle
damage up to five days (Table 3). The lambda-cyhd othrin treatments had inconsstent results. All of the
high rates of the three different formulations provided five days of control as did some of the lower
rates. Nine and 12 days after plant emergence there was no difference in damage to the canola foliage
in any of the treetments.
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Table1l. Materids used for control of flea beetles on canola, 1996.

UNTREATED
PREMIERE LITE

PREMIERE PLUS

PREMIERE LITE

+ WF2289 CS - 1X

PREMIERE LITE
+ WF2289
PREM ERE LI TE
+ WF2289
PREM ERE LI TE
+ WF2406
PREM ERE LI TE
+ WF2406
PREM ERE LI TE
+ WF2406
PREM ERE LI TE
+ WF2407
PREM ERE LI TE
+ WF2407
PREM ERE LI TE
+ WF2407
PREM ERE LI TE
FORCE CS

2X

4X

1X

2X

4X

1X

2X

4X

thiobendazol, thiram
thiobendazol, thiram, lindane
thiobendazol, thiram

+ lambda-cyhdothrin

t hi obendazol, thiram

+ | anbda-cyhal ot hrin
t hi obendazol, thiram

+ | anmbda-cyhal ot hrin
t hi obendazol, thiram

+ | anmbda-cyhal ot hrin
t hi obendazol, thiram

+ | anmbda-cyhal ot hrin
t hi obendazol, thiram

+ | anbda-cyhal ot hrin
t hi obendazol, thiram

+ | anbda-cyhal ot hrin
t hi obendazol, thiram
+ | anbda-cyhal ot hrin
t hi obendazol, thiram

+ | anmbda-cyhal ot hrin
t hi obendazol, thiram

+ tefluthrin
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Tabl e 2. Danmage index* on canola foliage at various tinmes after seedling
energence, early planting, 1996.

Days after initial enmergence of seedlings

Treat nments 3 ** 5 7 11 14
UNTREATED 0. 40a 0.47ab 0. 78a 1. 60a 1.59a
PREM ERE LI TE 0. 37ab 0. 55a 0. 55abc 1.92a 1.61a
PREM ERE PLUS 0.18d 0. 26¢ 0. 35bc 1.00b 1.69a
PREM ERE LI TE

WF2289 CS 0.19d 0. 35abc 0. 50abc 1. 85a 1. 84a
PREM ERE LI TE

WF2289 CS 0. 23bcd 0. 37abc 0. 58abc 1.63a 1. 46a
PREM ERE LI TE

WF2289 CS 0.17d 0. 36abc 0. 64abc 1.77a 1.71a
PREM ERE LI TE

WF2406 CS 0. 21cd 0. 36abc 0. 49abc 1. 95a 1.69a
PREM ERE LI TE

WF2406 CS 0. 23bcd 0. 39abc 0. 50abc 1. 66a 1. 65a
PREM ERE LI TE

WF2406 CS 0. 21bcd 0. 40abc 0. 50abc 1.77a 1.87a
PREM ERE LI TE

WF2407 CS 0. 37ab 0. 46abc 0. 69ab 1. 85a 1.53a
PREM ERE LI TE

WF2407 CS 0.17d 0. 40abc 0. 68ab 1. 88a 1.76a
PREM ERE LI TE

WF2407 CS 0. 20d 0.47ab 0. 58ab 1.74a 1.79a
PREM ERE LI TE

FORCE CS 0.13d 0. 30bc 0. 29c 1. 60a 1. 80a

* See Methods for a description of the damage rating scale.
** Means in each colum followed by a sinmlar letter are not significantly
different at P # 0.05 (Tukey's Studentized Range test).
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Tabl e 3. Danmage index* on canola foliage at various tinmes after seedling
energence, later planting, 1996.

Days after initial enmergence of seedlings

Treat nments 3** 5 9 12
UNTREATED 0. 79a 0. 89a 2.90ab 2. 73ab
PREM ERE LI TE 0. 83a 0. 72ab 3.17a 3. 14a
PREM ERE PLUS 0. 19e 0. 45b 2.67b 2.61ab
PREM ERE LI TE, WF2289 CS - 1X 0. 30cde 0. 60b 2.91ab 2. 73ab
PREM ERE LI TE, WF2289 CS - 2X 0.52b 0. 72ab 2.90ab 2. 38ab
PREM ERE LI TE, WF2289 CS - 4X 0. 43bcd 0.57b 2.83ab 2. 89ab
PREM ERE LI TE, WF2406 CS - 1X 0.49bc 0. 58b 2.87ab 2.53ab
PREM ERE LI TE, WF2406 CS - 2X 0.41bcd 0. 64ab 2. 77ab 2. 30b
PREM ERE LI TE, WF2406 CS - 4X 0.47bc 0. 60b 2.63b 2. 49ab
PREM ERE LI TE, WF2407 CS - 1X 0.52b 0. 68ab 2. 85ab 2.99ab
PREM ERE LI TE, WF2407 CS - 2X 0. 42bcd 0. 55b 2.93ab 3.12ab
PREM ERE LI TE, WF2407 CS - 4X 0. 39bcde 0.59b 2. 80ab 3. 02ab
PREM ERE LI TE, FORCE CS 0. 25de 0.54B 2.70b 2.91ab
* ** see footnote of Table 2.

PMR REPORT # 065 SECTION D: CEREAL, FORAGE and OILSEED CROPS#

ICAR/IRAC: 86100104

CROP: Candla cv. Hyola
PEST: Crucifer fleabeetle, Phyllotreta crucifera (Goeze) and Striped flea beetle, Phyllotreta
striolata (Fabr.)

NAME AND AGENCY:

SEARSM K and MCGRAW RR

Department of Environmenta Biology, University of Guelph, Guelph, Ontario  N1G2W1 Td:
(519) 824-4120, ext. 3567 Fax: (519) 837-0442

Email: msears@evbhort.uogueph.ca

TITLE: CONTROL OF FLEA BEETLE IN CANOLA BY FIPRONIL, IMIDACLOPRID,
AND LINDANE SEED TREATMENTS, 1996

MATERIALS: SeeTable 1.

METHODS: The seed trestments for thistrid were pre-mixed by Rhone Poulenc Chemicd. The
gppropriate amount of seed for each plot was taken from the mixture and placed in individua packets.
Canolawas seeded at arate of 5 kg/hain an early (May 16) and alater (June 5) planting. A 6-row,
tractor-mounted cone seeder was used that evenly delivered the treated seed packets to rows spaced
22.0 cm gpart. The plots, replicated four times, were trimmed to 5.5 m after seedlings emerged. Shot
hole readings were taken in the early planting 3, 5, 7, 11, and 14 days after emergence, by evauating
the average damage on athree-plant grouping at ten separate sites in the second and fifth rows of each
plot. In the later planting, these assessments were taken 2, 3, 4, 5, 10 and 17 days after seedling
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emergence. Each damage rating was done on the most recent stage of growth of the plant; damage on
earlier tissue was ignored. In thisway, the current efficacy of the trestment was evauated. Damage to
the two innermost |eaves was recorded as 0 = no damage, 0.5 = 12.5%, 1.0 = 25%, 2.0 = 50%, 3.0 =
75%, 4.0 = 100% of the leaf area consumed. Analysis of variance was performed on the mean of the
ten observations per plot.

RESULTS. Damage dataare shownin Tables2 and 3.

CONCLUSIONS: Inthe early planting, treetments with LINDANE, LINDTURB, and dl of the rates
of FIPRONIL controlled the flea beetle up to 11 days following seedling emergence (Table 2), A rate
response for Fipronil was not observed. The IMIDACLOPRID trestment did not provide control of
the flea beetle.

In the later planting, LINDANE and IMIDACLOPRID provided up to five days of control of
flea beetle damage to the canolafoliage (Table 3). The LINDTURB treatment provided ten days of
protection. The FIPRONIL treatments showed mixed results but did provide some control of damage
for five days when compared to the untreated control but the damage in these trestments exceeded
25%, which is unacceptable.

Tablel. Materids used for control of flea beetles on canola, 1996.

Treatments Code g Al/kg seed Active Ingredients

EXP 80038C 3.0 iprodione

EXP 806070A 2.0 thiram

UNTREATED CHECK -

EXP 80534A LINDANE 20.0 iprodione, thiram, lindane
EXP 80534A LINTURB 20.0 iprodione, thiram, lindane
COUNTER 5G 22.0 terbufos

EXPX 80038C FIPRONIL 7.5 3.0 iprodione

EXP 806070A 2.0 thiram

EXP 80415A 7.5 fipronil

EXP 80038C FIPRONIL 10 3.0 iprodione

EXP 806070A 20 thiram

EXP 80415A 10.0 fipronil

EXP 80038C FIPRONIL 12.5 3.0 iprodione

EXP 806070A 2.0 thiram

EXP 80415A 125 fipronil

EXP 80038C IMIDACLOPRID 3.0 iprodione

EXP 806070A 20 thiram

IMIDACLOPRID 15.0 imidacloprid
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Table2. Damageindex* on canolafoliage a various times after seedling emergence, early planting,
1996.

Treatments 3** 5 7 11 14

CHECK 0.24ab 0.52a 0.42a 0.63a 1.79a
LINDANE 0.16b 0.13c 0.08d 0.20b 1.99a
LINDTURB 0.14b 0.20bc 0.12d 0.19%b 1.66a
FIPRONIL 7.5 0.23ab 0.26bc 0.25BC 0.37b 1.40a
FIPRONIL 10 0.19b 0.25bc 0.28bc 0.29b 1.93a
FIPRONIL 12.5 0.26ab 0.26bc 0.31abc 0.32b 1.85a
IMIDACLOPRID 0.36a 0.30b 0.39ab 0.41ab 1.8%a

*  Seemethods for adescription of the damage rating scale.
**  Meansin each column followed by the same letter are not sgnificantly differentat P#0.05 (Tukey's
Studentized Range Test).

Table 3. Damageindex* on canolafoliage at various times after seedling emergence, later planting,
1996.
Days after initid emergence of seedlings
Treatments 2** 3 4 5 10 17
CHECK 050a 189a 195a 210a 274a 213a
LINDANE 0.18bc 0.57bc 0.87cde  0.85cd 2.27ab 1.85ab
LINDTURB 0.19bc 046c 048 0.68d 1.74b 2.22a
FIPRONIL 75 0.37abc 1.06b 1.34bcd 1.12bcd 2.46a 1.44b
FIPRONIL 10 0.33abc 1.07b 1l4labc 1.31lbc 256a 2.25a
FIPRONIL 125 0.39ab 1.06b 15lab 1.49ab 2.28ab 1.88ab
IMIDACLOPRID 0.14c 0.59bc 0.78de 0.89bcd 2.20ab 1.66ab

* ** Seefootnote of Table 2.
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PMR REPORT # 066 SECTION D: CEREAL, FORAGE AND O LSEED CROPS
STUDY DATABASE: 22330-1610-74-02
| CAR: 84100567

CROP: Canol a, Brassica rapa
PEST: Root maggots, Delia radicum D. floralis

NAME AND AGENCY:

WOODS D L

Northern Agriculture Research Centre, Box 29, Beaverl odge, Al berta, TOH 0CO
Tel : (403) 354 5117 Fax: (403) 354 8171 Emmil: woodsd@m agr.ca

DOSDALL L M

Al berta Environnental Centre, PO Bag 4000, Vegreville, Alberta, T9C 1T4
Tel : (403) 632 8825 Fax: (403) 632 8379 Enmil: Iloyd@ec.arc. ab.ca

TI TLE: DEVELOPMENT OF ROOT MAGGOT RESI STANT CANOLA

BREEDI NG METHODS: The initial popul ation was devel oped froman interspecific
cross between a swede(rutabaga) (Brassica napus Swede Banghol m Musti al a)
reported to be root maggot resistant, and canola quality B. rapa (cvs El dorado
and Eclipse), followed by backcrossing twice or three tinmes to B. rapa (AC
Sunshine or a derivative of it). Once fertile B. rapa types had been obtai ned
a conventional recurrent selection programw th selection pressure for root
maggot resi stance and canola quality traits (low glucosinol ates and zero
eruci c acid) was conducted. The material evaluated for root maggot resistance
in 1996 was in its second cycle of selection. Erucic acid content was near
zero, and gl ucosinol ates were reduced fromrapeseed | evels, but not
quantified. Each entry evaluated in 1996 was the product of a single plant
grown in the greenhouse over the winter of 1995/ 96.

MAGGOT SUSCEPTI BI LI TY EVALUATI ON: 200 entries were evaluated in the field as
single rows 3min length and spaced 20cm As a check the variety AC Sunshine
was planted every sixth row This variety was used as the check as earlier
trials indicated that this was one of the |east susceptible varieties
currently grown. In | ate August when the plants were mature, 75 plants from
each AC Sunshine row and all plants of each entry row (typically 60-80 plants)
were dug out. All roots were washed and rated for danage on a 0 to 5 scale as
foll ows;

0 - no root damage

1 - small feeding channels on | ess than 10% of the taproot surface area

2 - 11-25% of the taproot surface area damaged by root nmggot feeding channels
3 - 26-50% of the taproot surface area damaged by root nmggot feeding channels
4 - 51-75% of the taproot surface area danaged by root mmggot feeding channels

5 - 76-100% of the taproot surface area damaged by root maggot feeding
channel s.

Overall damage on an entry was expressed as the arithnetic nmean of al
observati ons.

RESULTS: Statistical analysis of the performance of each line is not possible
for this design of trial, however the individual rows can be regarded as
sanpl es of the base popul ati on, and overall performance conpared with that of
the check line. O nore interest froma breedi ng perspective is the
distribution of the individual lines. In this trial 170 of the 200 entries
were | ess damaged by root maggot than was the check, with a distribution of



140
damage as presented in Table 1.

CONCLUSI ONS: Conpared with AC Sunshine, it is clear that nost entries

exhi bited genetic advance in terns of reduced susceptibility to infestation by
root maggots. Results are encouraging in view of the greater susceptibility to
root maggot attack of plants of B. rapa conpared with those of B. napus.
However, these data are prelimnary because susceptibility nay be influenced
by plot size and by the availability of alternative host plant genotypes from
whi ch ovpositing femal es can sel ect. Consequently, an accurate assessnent of
the value of this trait to canola producers is not anticipated for 2 to 3
years.

Table 1. Average root maggot dammge rating for 200 breeding lines at
Vegreville in 1996

Cl ass Nunber of 1ines Sub tota

<0. 59 2

0. 60-0. 69 4

0.70-0.79 5

0. 80-0. 89 3

0.90-0.99 15

1.00-1.09 23

1.10-1.19 31

1.20-1.29 13

1.30-1.39 14

1.40-1.49 23

1.50-1.59 27

1.60-1.69 10 170 (AC Sunshine rating 1.68)
1.70-1.79 3

1.80-1.89 13

1.90-1.99 6

2.00-2.09 5

>2.10 3 30

PVMR REPORT # 067 SECTI ON D: FORAGE, CEREAL AND O LSEED CROPS

STUDY DATA BASE: 364-1221-8803

CROP: Spring wheat, cv. Roblin
PEST: Orange wheat bl ossom midge, Sitodiplosis nosellana (Gehin)

NAME AND AGENCY:

WSE | L
Agriculture & Agri-Food Canada, W nni peg, Mnitoba, R3T 2M
Tel : (204) 983-1450, Fax: (204) 983-4604, Emmil: iw se@m agr.ca

TI TLE: ORANGE WHEAT BLOSSOM M DGE CONTROL | N SPRI NG WHEAT W TH | M DACLOPRI D

MATERI ALS: UBI 2667 (imdacloprid), VITAVAX (carbathiin), NTN 33893 2.5G
240FS (i m dacl opri d)

METHODS: Spring wheat was seeded 29 May 1996 with a double disc press drill in
a field at Genlea, Manitoba, and in cylindrical containers, 4 cmin dianeter
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and 20 cmlong, in a growh cabinet. The seed in field plots was sown at a
rate of 80 kg/ha to a depth of 3 to 4 cmin 17.5 cmrow spacings. The field
plots were 1.25 mby 5.0 mand were replicated 5 tines in a random zed

conpl ete bl ock design. The |l aboratory plots consisted of 1 plant/container,
and were also replicated 5 tinmes. Imdacloprid treatnments were applied either
as a seed dressing (SD) or an in-furrow granule (1 G treatnment at seeding or
as a postenergent (PE) application at head emergence. PE treatnments in the
field were applied with a CO2 backpack sprayer at a water volume of 220 L/ha
and a pressure of 300 kPa, using D6-25 nozzles. In the greenhouse study, wheat
heads were di pped in spray solutions for the PE treatnents, and granul es were
wei ghed and added separately to each container. Five plants/treatnent at head
energence were placed on a rack in a cage, and were arranged in a Latin square
design. Fifty four adult mdge fermal es were added to the cage. Plants were
kept in the cage for 8 days and then noved to a greenhouse. Wheat heads were
removed fromthe plants and examined for |larvae after 3 weeks. In the field
study, ten wheat heads were randomy collected in each plot 2 weeks after
sprayi ng. The heads were di ssected under a nicroscope and | arvae or cast skins
were counted. Plots were nachine harvested when plants were nmature, and the
seed was dried and wei ghed. The nunber of |arvae/wheat head and the yield in
the plots were analyzed by Duncan’s Miltiple Range test.

RESULTS: Data for the field and | aboratory studies are contained in Table 1
bel ow.

CONCLUSI ONS: Larval densities of the m dge in wheat heads were not reduced
with seed dressing or granular treatnments of imdacloprid. Applications of

i mdacl oprid at head enmergence reduced larval densities in both the field and
| aboratory studies, but results were not significant. Yields were increased
with SD and PE treatnments in field plots, however results were significant
only for 1 seed dressing treatnent.

Tabl e 1. The nunber of orange wheat bl ossom m dge |arvae in spring wheat heads
treated with inmdacloprid in field and | aboratory studi es.

Treat ments Rat e Application Larvae/head Yield
(g ai/ha) Met hod Lab Field (g/nt)
CHECK - - 0. 9ab* 1.4a 313bc
UBlI 2667 + VI TAVAX 125 SD - 1. 4a 332abc
UBI 2667 + VI TAVAX 50 SD - 1. 0a 351a
UBI 2667 + VI TAVAX 25 SD - 1. 2a 329abc
NTN 33893 2.5G 250 I G 2. 2a 1. 4a 309c
NTN 33893 2.5G 500 I G 1. 0ab 1. 5a 325bc
NTN 33893 240FS 25 PE 0b 0. 9a 327abc
NTN 33983 240FS 50 PE 0b 1. 0a 336ab

* Means followed by the sane letter are not significantly different (Duncan's
MRT, P>0.05).

END OF SECTION D
SECTI ON E - ORNAMENTALS and GREENHOUSE

/ PLANTES ORNEMENTALES et DE SERRE
- O reports in 1996/11 n'y a pas de rapports en 1996 en cette section
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SECTI ON F - BASI C STUDI ES/ ETUDES DE BASE

- Reports/ Rapports # 68-71
- Pages # 142-148 (end of file:96insect.rep)

Section Editor: St ephani e Hilton

PMR REPORT # 068 SECTION F: BASI C STUDI ES
STUDY DATA BASE: 280-1452-9305

CROP: Horticul tural crops
PEST: Weeds in horticultural crops

NAME AND AGENCY:

TU, CM

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

Tel : (519) 457-1470 Fax: (519) 457-3997 Emmil: tuc@m agr.ca

TI TLE: EFFECTS OF HERBI Cl DES ON M CROBI AL POPULATIONS I N SO LS
MATERI ALS: Techni cal (>96% purity) EPTC, nonolinuron, simazine and tridi phane.

METHODS: The soils used were a sandy | oam (3. 1% organic matter, 47.5% noi sture
hol di ng capacity (MHC), 0.23% kj el dahl nitrogen, pH 7.8) and an organic soi
(48.3% organic matter, 162% MHC, 1.94% kj el dahl nitrogen, pH 7.4). The soils
were collected randomy to a depth of 15 cm The bul k sanpl es were passed
through a 2-mm si eve and anal yzed for chem cal and physical characteristics.
Her bi ci des were applied to the soil at 10 pg active ingredi ent per gram of

soil using a carrier sand. Untreated controls were included. Soil organic
matter was determ ned by chromic acid titration. The pH was nmeasured in a 1:5
soi | : water suspension using nodel 10 gl ass-electrode pH neter. Soils treated
with a nitrification inhibitor, nitrapyrin at 30 pug/g, the antibiotic,
streptomycin at 100 pg/g and a germ cide, HgC, at 70 pg/g, an autoclaved soi
and untreated controls were included to conpare the effect of these treatnents
on soil mcrobial activities. Data are expressed on an oven-dry basis and are
averages of triplicate determ nations. The treated and untreated soils were

i ncubated at 28°C in 236-m mlk bottles and were closed with 0.038-mm thick
poly-ethylene filmfor 1 and 2 weeks for m crobial popul ations. Misture was
mai nt ai ned at 60 % of soil MHC. Nunbers of m croorgani sns were counted by a
soil-dilution plate technique. Sodi um al bum nate agar was used for bacteria
and rose bengal -streptonyci n agar for fungi

RESULTS: The effects of different herbicides on popul ations of soil mcroflora
in the soils are sunmarized in the table below. No inhibitory effect on
bacterial colony counts with EPTC was observed for the first week in sandy

| oam soi |l . Remai ning herbicides were inhibitory. HgCl , at 70 pg/ g reduced
bacterial populations significantly in the sandy |oam soil for the first week.
Si mazi ne was inhibitory to bacteria for the first week in the organic soil. No
significant inhibition of bacterial population was shown after 2 weeks in
organic soil. Wth the exception of autoclaving, no inhibitory effect on

fungal population in sandy loamsoil for 1 week was observed in the herbicide
treatnments. ©Monolinuron and simzine were stinulatory to the gromh of fung



143
in organic soil after 2 weeks.

CONCLUSI ONS: The four herbicides had some effects on soil microbial
popul ations. The results indicated that these herbicides will have no
per manent del eterious effects on soil nicroorgani sns.

Table 1. Mcrobial nunmbers as related to different treatnents of sandy | oam
and organic soil

Bacteria (x10% g soil) Fungi (x10%/ g soil)
Tr eat ment Sandy Organi ¢ Sandy Organi ¢

| oam soi | | oam soi |

1 2 1 2 1 2 1 2
Cont r ol 181 96 259 41 136 28 311 299
Aut ocl avi ng 1* 1* 1* 1* 1* 1* 1* 1*
Streptonycin 155 178* 285 136 27 26 342 298
Hgdl , 134+ 78 210 164 57 38 325 238*
Ni trapyrin 184 132 228 207* 40 24 310 254
EPTC 161  153* 204 307* 43 31 331 264
Monol i nuron 135* 135 286 344* 31 30 352 413*
Si mazi ne 118* 132 198* 284* 43 36 337 402*
Tri di phane 107* 101 242 227* 27 28 303 25

*Significantly different fromcontrol at 5 %Il evel within each col um.

PMR REPORT # 069 SECTI ON F: BASI C STUDI ES
STUDY DATA BASE: 280-1452-9305

CROP: Horti cul tural Crops

PEST: Weeds in horticultural crops

NAME AND AGENCY:

TU, CM

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

Tel : (519) 457-1470 Fax: (519) 457-3997 Enmmil: tuc@m agr.ca

TI TLE: EFFECTS OF HERBI Cl DES ON NI TRI FI CATI ON AND SULFUR OXI DATION I N SO LS
MATERI ALS: Technical (96% purity) EPTC, nonolinuron, sinmazine, and tridi phane.

METHODS: A sandy |oam soil (3.1%organic matter, 47.5% noi sture hol di ng
capacity (MHC), 0.23% kj el dahl nitrogen, pH 7.8) and an organic soil (48.3%
organic matter, 162% MHC, 1.94% kj el dahl nitrogen, pH 7.4) were used. Soils
treated with a nitrification inhibitor, nitrapyrin at 30ug/g, the antibiotic,
streptomycin at 100 pg/g and a wi dely used broad-spectrum germ ci de, HgCl , at
70 pg/ g, an autoclaved soil and untreated controls were included with all
tests for conparison. Data are expressed on an oven-dry basis and are averages
of triplicate determinations. The treated and untreated soils were incubated
at 28°Cin 236-m nmilk bottles, which were closed with 0.038-mmthick poly-
ethylene filmfor 1 an 2 weeks for nitrification and 4 and 8 weeks for sul fur-
oxi dation. Moisture was mmintained at 60% of soil MHC. Nitrification of

ammoni um N from soil organic matter was determ ned by the phenol disul phonic
acid nethod for nitrate and di azotization method with sul phanilic acid, a-
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napht hyl am ne hydrochl ori de and sodi um acetate buffer for nitrites. Oxidation
of sulfur fromsoil organic conpounds was studied by sul fur oxidation. Sulfate
was determ ned turbidinmetrically.

RESULTS: None of the herbicide treatnents affected nitrification of amopni um
fromsoil organic nitrogen during the first week of incubation. However, with

the exception of EPTC in organic soil, all herbicides inhibited nitrification
after 2 weeks in both soils. Nitrapyrin, HgC ,, and autoclaving were
inhibitory for 2 weeks in sandy |oam soil. The nitrapyrin treatnment obviously
did not cause conplete kill of nitrifying microorganisms in organic soil,

despite conplete distribution of the chemical in the system The stinulatory
effects of simazine and tridi phane on nitrification in organic soil after 1 wk
showed simlar effects to streptonycin, HgCl, and nitrapyrin. The herbicide
treatments did not suppress the vigorous oxidation of soil sulfur conpounds.
Al treatnments stimulated SO, formati on during the 8-wk periods in the sandy

| oam soil. Simazine and tridi phane al so stinulated sul fur oxidation after 4 wk
in the organic soil.

CONCLUSI ONS: The four herbicides had sone effects on soil mcrobial activities
innitrification and sulfur oxidation but they were short-1ived.

Table 1. Effect of different treatnents on nitrification and sul fur oxidation
i n sandy | oam and organic soil.

Nitrification** Sul fur oxi dation***
Tr eat ment Sandy Organi c Sandy Organi ¢

| oam soi | | oam soi |
I ncubation Period (wk)1 2 1 2 4 8 4 8
Cont r ol 12 7 2 330 12 11 69 126
Aut ocl avi ng 7 3* 16* 91* 4* 5* 36* 16*
Streptonycin 10 6 3* 331 38* 54* 101 116
Hgdl , 11 4* 3* 336 26* 58* 110 111
Ni trapyrin 9* 2% 3* 353 53* 54* 124+ 126
EPTC 13 4* 2 350 33* 63* 94 127
Monol i nuron 13 5* 2 59* 34* 68* 98 106
Si mazi ne 12 5* 3* 122* 31* 58* 126* 135
Tri di phane 12 5* 3* 144+ 31*  48* 127+ 128

* Significantly different fromcontrol at 5% evel within each col um.
** ug (NGO + NO;)-N g soil; *** nug(SQ7)-S/g soil.

PMR REPORT # 070 SECTI ON F: BASI C STUDI ES

STUDY DATA BASE: 280-1452-9305
CROP: Horticul tural crops
PEST: Weeds in horticultural crops

NAME AND AGENCY:

TU, CM

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

Tel : (519) 457-1470 Fax: (519) 457-3997 Email: tuc@m agr.ca
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TI TLE: EFFECT OF HERBI Cl DES ON Bl OVASS- C AND DENI TRI FI CATI ON I N SANDY LOAM
AND ORGANI C SO L

MATERI ALS: Technical (96% purity) EPTC, nonolinuron, simzine and tridi phane.

METHODS: A sandy |oam soil (3.1%organic matter, 47.5% noi sture hol di ng
capacity (MHC), 0.23% kj el dahl nitrogen, pH 7.8) and an organic soil (48.3%
organic matter, 162% MHC, 1.94% kj el dahl nitrogen, pH 7.4) were used. Soils
treated with nitrapyrin at 30 pg/g, an antibiotic, streptonycin at 100 upg/g
and a gernmicide, HgC , at 70 pg/g, an autoclaved soil and untreated controls
were included for conparison. Data are expressed on an oven-dry basis and are
averages of triplicate deternminations. The treated and untreated soils were

i ncubated at 28°C in 236-m nmilk bottles and were closed with 0.038-nmthick
pol yethylene film Soil biomass-C was determ ned by chl oroform fum gation
techni que. Five grams soil were taken from each sanple and placed in 120-ni
glass vials. Half of the sanples at 60% MHC was fum gated with CHCl ; for 24h
and other half was |eft unfunigated. After fumi gation and renoval of CHCl; and
adj ust mrent of the noisture content to 60% MHC, the soil was extracted with 20
m 0.5 MK,SO, on an orbital shaker. Unfumi gated soil was extracted simlarly
Organic-C content of the K,SO, extracts was deternmined by the chronic acid
titration. The reduction of NGO and NO, to nitrous oxide (N,O or nitrogen
(N,) gas was determined by denitrification. Twenty-gram soil sanples were

wei ghed into 100-m serum bottles contai ning KNO; (5000ug nitrate-N g soil)
equi pped with gas-tight butyl-rubber stoppers and sealed with an al um num
seal. The activity of the soil to denitrify nitrate was studi ed by deternmni ning
the amounts of N,O evol ved. Gas anal ysis was carried out by a Varian node
3700 gas chromat ograph equi pped with a thermal conductivity detector and a
Vari an nodel 9176 recorder

RESULTS: Nitrapyrin and EPTC in organic soil were inhibitory to the anount of
bi omass-C. Soil gaseous nitrogen | oss from KNO; i nto at nosphere occurs
primarily because N,O and N, resulted fromthe reductive process
(denitrification). None of the treatnments reduced N,O formation in the soil
except autoclaving which was inhibitory to denitrification throughout the
study. However, a stinmulatory effect on NO formati on was observed with EPTC
for 2 weeks and nonolinuron for 1 week in sandy |loam soil wth simazine and
tridi phane after 2 weeks in organic soil

CONCLUSI ONS: The herbi ci des studi ed had some effects on soil microbia

bi omass-C and denitrification but they were short-lived. The indi genous soi
nm croorgani sns apparently can tolerate these chemical used for control of soi
weeds. The results indicated that these herbicides will have no pernanent

del eterious effects on soil nicroorganisnms and their activities inportant in
mai nt enance of soil fertility.
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Table 1. Effect of different treatnents on biomass-C and denitrification in
sandy | oam and organic soil.

Bi omass-C Denitrification
Tr eat ment pg/ g soil Hg (NO /g

Sandy Organi ¢ Sandy | oam Organic soil

| oam soi | Peri od of incubation (wk)

1 2 1 2

Cont r ol 119 ab* 3590 abc 16 def 13 «cd 48 ab 48 ¢
Aut ocl avi ng 1 ¢ 1 g 1 g 4 e 1 e 1 d
Strept onycin 154 ab 3898 abc 19 cde 22 abc 43 abc 152 abc
Hgdl , 108 ab 3898 abc 13 fg 14 cd 42 bcd 153 abc
Ni trapyrin 108 ab 280 f 14 efg 16 bcd 42 bcd 116 abc
EPTC 108 ab 1776 e 22 abc 25 ab 44 abc 129 abc
Monol i nur on 189 a 3030 abcd 20 bc 15 bcd 47 ab 104 bc
Si mazi ne 108 ab 4205 a 2labcd 2labcd 46 abc 169 ab
Tri di phane 154 ab 3337 abcd 17 de 20 bcd 45 abc 172 ab

*  Mean values within a colum followed by the same letter do not differ
significantly at 5% evel determ ned by Duncan's nultiple range test.

PMR REPORT # 071 SECTION F: BASI C STUDI ES
| CAR #: 206003
CROP: Oni ons
PEST: White rot, Sclerotium cepivorum Berk. and Onion Maggot Fly, Delia

antiqua (Meigen)

NAME AND AGENCY:

MCDONALD, M R, HOVIUS, M HY, JANSE, S, and VANDER KOO, K
Muck Research Station, HRIO, R R #1, Kettleby, Ontario LOG 1J0
Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: CORRELATI ON BETWEEN THE RESI STANCE OF ONI ON BREEDI NG LI NES AND
COMVERCI AL CULTI VARS TO THE WHI TE ROT PATHOGEN, Sclerotium cepivorum
BERK. AND THE ONI ON MAGGOT FLY, Delia antiqua (MElI GEN.).

MATERI ALS: Onion breeding |lines obtained fromDr. |I.L. Goldnman at the
University of Wsconsin, Dr. R Mxwell, Petoseed, Asgrow Ltd., and 2
commercial cultivars Fortress and Norstar; Lorsban and 288 plug trays.

METHODS: See | CAR (# 206003) reports "FIELD EVALUATI ON OF ONI ON LI NES FOR

RESI STANCE TO THE WHI TE ROT PATHOGEN, Sclerotium cepivorum BERK.", "EVALUATI ON
OF TRANSPLANTED ONI ON LI NES FOR MAGGOT FLY RESI STANCE." and "EVALUATI ON OF
SEEDED ONI ON LI NES FOR MAGGOT FLY RESI STANCE." for the methods. Data were

anal yzed using the Pearson Correlation function, significant at P=0.05, of the
Li near Model s section of Statistix, V. 4.1 and Spearnman Rank Correl ation
function of the Association Tests section of Statistix, V. 4.1.

RESULTS: Correlation results are sunmari zed in Tables 1 and 2.

CONCLUSI ONS: Work by Esler and Coley-Snmth (1983) suggested that the mechani sm
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which initiates the germi nation of white rot sclerotia is |linked to onion
thiols and phenols and that those sanme chemicals attract onion nmaggot flies to
the plant. Gabel man (1991) al so suggested that there nmay be a significant
correlation between white rot incidence and nmaggot fly damage in onions. No
signi ficant (P=0.05) correlation (Pearson) was found between white rot

i nci dence and nmmggot fly damage using either transplanted or seeded data in
1996 (Table 1). Wien the Spearman Rank correl ation was used a significant
negative relationship (r=-0.54) was found between white rot incidence and
harvest maggot fly danage (Table 2). It was unexpected that no correlation was
found (either Pearson or Spearman Rank) between the maggot fly damage fromthe
transpl anted oni ons and the seeded onions. The rel ationship between white rot

i nci dence and nmaggot fly damage in onions needs further investigation

Table 1. Pearson Correl ation between the resistance of onion |ines and
commercial cultivars to the white rot pathogen and oni on nmaggot fly using
white rot incidence (WRI) harvest data (% and nmaggot fly damage data (% from
the transplanted (T) and seeded (S) nmmggot fly trials using 1st generation
(1st), harvest (H) and total damage (TD) assessnents.

VRI T- 1st T-H T-TD S- 1st S-H
T- 1st -0.16
P-val ue 0.54
T-H -0.09 0. 69
P-val ue 0.74 0. 002
T-TD -0.14 0. 95 0. 88
P-val ue 0. 58 0. 000 0. 000
S-1st 0.16 0.02 0. 07 0. 04
P-val ue 0. 53 0.94 0. 80 0. 88
S-H -0. 46 0. 28 -0.16 0.12 0. 29
P-val ue 0. 06 0. 27 0. 54 0. 64 0. 26
S-TD -0.19 0.19 -0.06 0.10 0. 80 0. 80
P-val ue 0. 47 0. 47 0. 83 0.70 0. 000 0. 000

Tabl e 2. Spearnman Rank Correl ation between the resistance of onion |lines and
commercial cultivars to the white rot pathogen and oni on nmaggot fly using
white rot incidence (WRI) harvest data (% and nmaggot fly damage data (% from
the transplanted (T) and seeded (S) nmmggot fly trials using 1st generation
(1st), harvest (H) and total damage (TD) assessnents.

VARI T- 1st T-H T-TD S- 1st S-H
T- 1st -0.02
T-H -0.18 0.74
T-TD -0.08 0.93 0.92
S- 1st 0. 003 0.15 0.35 0.27
S-H -0.54 0.02 -0.14 -0.06 0.21
S-TD -0.24 -0.02 -0.02 -0.01 0. 65 0.79

Reject H, if rs>0.399 (n=18) for correlations between white rot data and
maggot damage data and reject H, i f rs>0.368 (n=21) for all correlations
bet ween transpl anted and seeded nmaggot danmmge data (Mendenhall and Beaver,
1990. pp. 688).
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PVMR REPORT # 72 SECTION G DI SEASES OF FRU TS
STUDY DATA BASE: 402 1461 8605

CROP: Appl e, cv. Mlntosh

PEST: Appl e scab, Venturia inaequalis (Cke.) Wnt.

NAVE AND AGENCY:

SHOLBERG P L

Agriculture and Agri-Food Canada, Pacific Agri-Food Research Centre,
Summer | and, British Colunmbia VOH 1Z0

Tel.: (250) 494-7711 Fax.: (250) 494-0755 email: SHOLBERGP@M AGR. CA

TI TLE: BAS 490 02F APPLE SCAB REDUCED SCHEDULE, 1995.

MATERI ALS: BAS 490 02F 50 WG (et hyl nethoxyi m noacetate), NOVA 40 WP
(mycl obutanil), Polyram 80 DF (netiram

METHODS: The experinment was conducted at Kelowna, B.C. in a five-year-old

Mcl nt osh orchard owned by the Research Station. The experinmental design was a
randonmi zed conplete block with five replications. Each single tree replicate
was separated by a barrier tree. The five treatnents were applied until runoff
with a gun sprayer operated at 517 kPa except the control that was untreated.
Treatnments were applied at tight cluster on April 19, pink bud on May 1, full
bl oomon May 12, and at petal fall on May 24. After this final treatnent cover
sprays of nmetiramwere nmade on June 7, June 19 and June 30 on all replicates
except the control trees. During the primary infection stage of apple scab

i nfection periods occurred on May 10 and June 4. Foliage scab was eval uated on
July 12 on 10 randomy sel ected shoots fromeach single tree replicate.
Fifteen | eaves on each shoot were individually exam ned for |esions and nunber
of lesions per |eaf were counted. The nunber of |esions per |eaf was 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 (25 per
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single tree replicate) were harvested on Septenber 5 and brought to the

| aboratory for exami nation. Fruit with [ esions and nunber of |esions on each
fruit were recorded. These counts were converted to percent infected | eaves
and fruit and subjected to analysis of variance with the General Linear Mdels
Procedure (SAS Institute, Cary, NC). The Waller-Duncan K-ratio t-test was used
at k=100, which approxi mates p=0.05, for nultiple conmparison of neans and
estimation of the m ninum significant differences between neans.

RESULTS: BAS 490F at the 4.0, 6.0 and 8.0 granms of product per 100L of water
were as effective as Nova in preventing apple scab | esions on | eaves and fruit
(Table 1).

CONCLUSI ONS: BAS 490F at rates as low as 4.0 grans of product per 100L of
water will control primary scab when di sease pressure is | ow.

Table 1. Reduced rates of BAS 490F conpared to Nova forapple scab control.*

Tr eat ment Rat e I nfected Lesopns/ I nfected Lesi ons/
(product 100L) Leaves (96) Leaf Fruit (% Fruit
Contr ol 16. 8a* 0. 4a 22.5a 0. 5a
BAS 490F 4. 0g 2.8b 0.1b 0. 0b 0.0b
BAS 490F 6. 0g 4.1b 0.0b 0.0b 0.0b
BAS 490F 8. 0g 2.3b 0.0b 0.0b 0. 0b
Nova 10. Og 5.2b 0.1b 0. 8b 0. 0b

* Means within the same colum followed by the same letter are not
significantly different at p=0.05 as decided by the Wller-Duncan K-ratio

t-test
PVR REPORT # 73 SECTI ON G DI SEASES OF FRU T
CROP: Grape, Vitis labrusca cv. N agara, Vitis vinifera cv. Chardonnay
PEST: Downy mil dew, Plasnopara viticola (Berk. & Curt) Berl. & de Toni

NAMVE AND AGENCY:

MCFADDEN- SM TH W

Horticul tural Research Institute of Ontario

Box 7000, Vineland Station, Ontario LOR 2EO

Tel: (905) 562-4141 Fax: (905) 562-3413 Email: ntfaddw@ov.on.ca

TI TLE: USE OF PREDI CTlI VE MCDELS FOR TI M NG OF FUNG Cl DE APPL| CATI ONS FOR
CONTROL OF DOWNY M LDEW OF GRAPE, 1996

MATERI ALS: RIDOM L-MZ 72WP (et al axyl 8% + mancozeb 64% , RI DOM L- COPPER
70WP (et al axyl 10% + copper hydroxi de 60%, RIDOML GOLD-MZ 68WP ( netal axyl
4% + mancozeb 64%, MAESTRO 75DF (captan), FOLPAN 50WP (fol pet), DI THANE M 45
(mancozeb), FI XED COPPER (copper hydroxi de 53%

METHODS: The field study was conducted in a research vineyard of Vitis

| abrusca (cv. N agara) and V. vinifera (cv. Chardonnay) at Vineland Station,
Ontario, that was mininmally sprayed for downy nildew in 1994-1995 and
therefore had a high inoculumpotential. The predictive nodels tested were
DMCAST, devel oped in Geneva, New York and DMODEL, which is part of the AusVit
expert system devel oped in Australia. A Canpbell Scientific datal ogger with
sensors to neasure tenperature, relative humdity, |eaf wetness and rainfall
was | ocated within the vineyard. Data collected fromthe datal ogger was

downl oaded manual ly into the predictive nodels daily. Post-infection sprays
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were applied according to the reconmendati ons of the different nodels in a
replicated field trial. After a post-infection spray was applied, no further
action was taken, despite the occurrence of subsequent infection periods,
until 14 days after the application. Ridom!|-M (G ba CGeigy) and R dom | GCold-
Mz (Ciba Ceigy) were applied pre-bloomon different plots using the DMCAST
nmodel . Only Ridom | -MZ was used in the DMODEL plots. Post-bloom all post-
infection plots were sprayed with Ridoml|-Cu (G ba CGeigy) until 66 days pre-
harvest. During the 66 day pre-harvest interval, a protectant spray program
was followed. An unsprayed check and a protectant spray treatnment simlar to
that used by growers were also included. Al shoots on each of 5 vines per
plot in each of 4 replicates of each treatnment on each variety were observed
daily for the incidence of primary infection or phytotoxicity. Primry

i nfections were also nonitored by using "trap plants". Flats of seedlings of
Ni agara and Chardonnay with 5 unfol ded | eaves were placed on the vineyard
floor and replaced on Monday, Wednesday and Friday. Retrieved flats of

seedl i ngs were incubated under high hum dity and observed for sporul ating

| esions of downy mildew. Once primary |esions were observed, all |eaves on
twenty shoots per plot were exam ned weekly until August 23 for severity of
downy m | dew based on a 0-6 rating scale (0 = no downy mldew, 1 = 1% of | eaf
area affected; 2 = 3% 3 = 9% 4 = 25% 5 = 50% 6 > 50% . The percentage of
| eaves with downy nil dew | esi ons was al so determ ned at each sanpling date.

RESULTS: DMCAST predicted primary infection on June 13 for N agara and June
15 for Chardonnay. Ridom|-MZ/ Ridom| Gold-MZ was applied on these plots on
June 14 and 19, respectively. Primary infections were first observed on

Ni agara seedlings put out in the vineyard June 12 and retrieved on June 14.
This verifies the predicted primary infection by DMCAST. Primary infections in
t he vineyard were observed on N agara and Chardonnay on June 24. The first
post-infection spray was not reconmended by DMODEL until after |esions were
observed in the vineyard. No synptons of phytotoxicity were observed in any of
the treatnents. Disease incidence and severity and yield data are currently
bei ng anal yzed.

PVR REPORT # 74 SECTI ON G FRU T
STUDY DATA BASE: 390 1252 9201
CROP: Strawberry, cvs. Rainier and Totem
PEST: Red Stel e, Phytophthora fragariae C J. H ckman var. rubi
NAVE AND AGENCY:
BROOKES V R
Agriculture & Agri-Food Canada, PARC, Agassiz, B.C VOM 1A0
Tel : (604) 796-2221 Fax: (604) 796-0359 Emai | : BROOKES@M AGR. CA

TI TLE: EFFI CACY OF RIDOM L AND RIDOM L GOLD AGAI NST STRAVWBERRY RED STELE, 1996
MATERI ALS: RIDOM L (metal axyl 240 g/1), RIDOML GOLD (netal axyl 480 g/l).

METHODS: The trial was conducted in growers fields in Langley, B.C. The fields
were known to be infested with red stele. There were two strawberry varieties,
Rai ni er and Totem The rows were spaced 1.1 mapart. Each treatnment was
applied to 5 mx 0.5 mplots with 4 replications in a random zed bl ock design.
The treatnents were applied as drenches in 2000 L water with a pressurized
sprayer. RRDOM L had been applied to all treatnments in fall, 1995. Spring
treatments were applied April 18, 1996. Plant heights were taken June 10.
Yield data is based on 6 harvests taken fromJune 18 to July 5. A 4 msection
was harvested from each plot. Follow ng harvest the plants were dug and fresh
wei ght taken.
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RESULTS: There were no significant differences between treatnments.

CONCLUSI ONS:  From previous data, fall treatnments for Phytophthora control are
nore effective than spring treatnents.

Table 1. A conparison of plant height (ht), plant weight (w), marketable
yield (yld) and size index in Rainier strawberries sprayed with RIDOM L and
RIDOML GOLD in 1996. *

Tr eat ment Rat e Pl ant ht Pl ant wt Market yld Size |Index
(L prod/ha) (cm (9) (9) (g wt of 25 berries)
Check --- 14. 1a 4834. 2a 1264. 7a 120. 0a
Rl DOM L 4.2 15. 7a 5236. 4a 1452. 8a 138. 0a
RI DOM L GOLD 1.0 14. 1a 4691. 6a 1212. 6a 110.9a

* Nunbers followed by the sane letter are not significantly different
according to Duncan's Miultiple Range Test (P < 0.05).

Table 2. A conparison of plant height (ht), plant weight (w), marketable
yield (yld) and size index in Totem strawberries sprayed with RIDOM L and
RIDOML GOLD in 1996. *

Treat ment s Rat e Pl ant ht Pl ant wt Mar ket yld Si ze | ndex
(L prod/ ha) (cm (9) (9) (g wt of 25 berries)
Check --- 17. 1a 6534a 1922. 7a 127. 2a
Rl DOM L 4.2 17. 5a 6939a 2128. 0a 133. 7a
RI DOM L GOLD 1.0 17. 3a 6372a 1773. 5a 130.7 a

* Nunbers followed by the sane letter are not significantly different
according to Duncan's Miultiple Range Test (P < 0.05).

PVMR REPORT # 75 SECTI ON G DI SEASES OF FRU T
CROP: Saskat oon, Anel anchier alnifolia cv. Snoky
PEST: Rust, Gymmosporangi um cl avi pes (Cooke & Peck) Cooke & Peck in Peck

NAVE AND AGENCY:

JESPERSON G D and LASHUK L

BC Mnistry of Agriculture, Fisheries and Food

200- 1690 Powi ck Road, Kelowna, British Colunbia V1X 7G5

Tel: (250) 861-7211 Fax: (250) 861-7490 E-mmil: gjesperson@al axy. gov. bc. ca

TI TLE: EFFI CACY OF FOLI AR FUNG ClI DE APPLI CATI ONS AND TI M NG FOR CONTROL OF
GYMNOSPORANG UM RUST ON SASKATOON, 1996

MATERI ALS: FUNGQ NEX 190EC (triforine 190 g/L), NOVA 40W (nycl obutanil 40%,
TOPAZ 250E (propi conazole 250 g/L)

METHODS: The trial consisted of 8 treatnents, each with 4 single bush
replicates arranged in a random zed conpl ete bl ock design, and was | ocated at
Little Fort BCin a six-year old saskatoon orchard, cultivar Snoky. There was
a single bush buffer between each plot. Fungicides were applied to drip with a
hand punped 'Back Pack 20', Plant Products Co. Ltd. sprayer with Tee Jet 8006
nozzles calibrated to apply 1.5 - 2.0 L/mn. Spray schedul es eval uated for
NOVA and TOPAZ included 1, 2 or 3 applications at 12 day intervals. FUNG NEX
was applied only once as per |abel instructions. Al fungicide treatnents were
applied on April 21 (white tip). Second and third applications were nmade on
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May 3 and May 15 (flowering), as outlined in Table 1. Berries were harvested
July 2 and assessed for the presence of aecia.

RESULTS: Percent berry infection at harvest is sunmarized in Table 1.

CONCLUSIONS: Two to three applications of NOVA and three applications of TOPAZ
provi ded significantly better control than the check.

Table 1. Percent rust infection on saskatoon berries at harvest.

Fungi ci de Rat e Dat es of Mean % Berri es
(g or nmL product/L) Application wi th rust

check 8.3 a*

FUNG NEX 190EC 0.9 nl/L Apr. 21 6.6 ab

NOVA 40W 0.113 g/L Apr. 21 5.6 abc

NOVA 40W 0.113 g/L Apr. 21, May 3 4.6 bcd

NOVA 40W 0.113 g/L Apr. 21, May 3, May 15 3.2 cd

TOPAZ 250E 1 m/L Apr. 21 6.3 abc

TOPAZ 250E 1 m/L Apr. 21, May 3 6.7 ab

TOPAZ 250E 1 m/L Apr. 21, May 3, May 15 1.9 d

* Nunmbers followed by the same letter are not significantly different
according to Least Significant D fference Test (P=0.05)

PVMR REPORT # 76 SECTION G DI SEASES OF FRU T
CROP: Sour cherry (Prunus cerasus L.)
PEST: Api osporina norbosa (Schwein.:Fr.)Arx (=D botryon norbosum

(Schwei n.: Fr.) Thei ss. &Syd. )

NAVE AND AGENCY:

MCFADDEN- SM TH W

Horticultural Research Institute of Ontario

Box 7000, Vineland Station, Ontario, LOR 2EO

Tel: (905) 562-4141 Fax: (905) 562-3413 Email: ntfaddw@ov. on. ca
NORTHOVER J

Agriculture and Agri-Food Canada, Pest Managenment Research Centre
Box 6000, Vineland Station, Ontario LOR 2EO

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

TI TLE: EPI DEM OLOGY AND CONTROL OF BLACK KNOT I N SOUR CHERRY, 1994-1995

MATERI ALS: BRAVO 82.5 DG (chl orot hal onil), CAPTAN (Maestro 75DF and Captan 80
WDG), KUMULUS 80DF (sul phur).

METHODS: A fungicide efficacy experinent was conducted on mature sour cherry
trees at Jordan Station, Ontario. Inoculumoriginated fromsour cherry knots
suspended in the canopy of each tree. The fungicides tested for efficacy in
protecting trees were chlorothalonil (Bravo 82.5 DG |SK Bi osci ences), captan
(Maestro 75DF, Zeneca Agro; Captan 80 WDG Makht eshi m Agan) and sul phur
(Kumul us 80DF, BASF). Simultaneously and in the same bl ock, a spray program
was carried out to investigate the effect of date of application of protectant
sprays of captan (Maestro 75DF). Five, four, three, two and one applications
were made on the dates indicated in Table 2. Shoots were exam ned nonthly
through the winter of 1994-1995 and weekly in the spring of 1995. In March,
1995 before knots started to devel op, several |inbs between 1 and 1.7 m high
were flagged on each tree. Knots were first observed as swellings on control
trees on May 15 (full bloom and continued to devel op through the sunmer. In
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November 1995, after |eaf drop, 300 shoots of greater than 1 cmlength were
exam ned on each tree and the incidence of knots recorded as a percentage, as
indicated in the table bel ow. Because the percentage of infected shoots was
very |l ow even in the unprotected water check, total nunbers of knots per tree
were al so counted in March 1996.

RESULTS: Al the fungicides reduced the percentage of shoots with knots
conpared to the water check(Table 1). Only trees sprayed with Bravo or one of
the two captan formul ations had significantly fewer total knots per tree than
the water check. Results of the timng study (Table 2) show that only trees
receiving 4 or 5 sprays of Maestro had significantly fewer total knots per
tree than the unsprayed check. This nmeans that as |ong as shoots are protected
for the two weeks after petal fall, fungicidal control of black knot is

sati sfactory.

Table 1. Efficacy of protectant fungicides for control of black knot on sour
cherry, 1994-1995

Tr eat nent Rat e Mean % of shoots Mean Tot al
kg/ ha wi th bl ack knots* Knot s/ Tree
Bravo 82.5 DG 3.7 1.00 a** 34. 25a
Capt an 80WDG 3.75 1.75 a 59. 75ab
Maestro 75DF 4 3.58 a 86. 50ab
Kurmul us 80DF 12 4.60 a 118. 00 bc
Wat er - - 9.43 b 155.50 ¢

Spray dates were: My 18 (full bloom, My 27 (petal fall),

June 7 (fruits 1-1.5 cmdi aneter, term nal shoots 5-10 cn), June 16
(termnal shoots 20 cm) and June 28 (term nal shoots 25 cn

* Values represent the neans of 4 replicates.

** Nunbers followed by the sane letter are not significantly different using
t he Student- Newran-Keuls nmultiple range test (P<0.05).

Table 2. Effect of timng of Maestro 75DF (4 kg/ha) application on control of
bl ack knot of sour cherry, 1994-1995

Tr eat ment Date Applied Mean % of shoots Mean Tot al
12 3 4 5* wi th bl ack knots** Knot s/ Tr ee
Maestro 75DF + + + + + 3.6 a*** 54, 7a
Maestro 75DF -+ + + + 2.8 a 61. Oa
Maestro 75DF - -+ + 4+ 2.9 a 101. 8ab
Maestro 75DF - - -+ 4+ 2.9 a 110. 3ab
Maestro 75DF - - - - 4+ 14.6 c 207.7 c
Wat er + + + + + 9.4 b 155.5 bc

* Spray dates were: 1) May 18 (full bloon); 2) May 27 (petal fall); 3)June
7 (fruits 1-1.5 cmdianeter, termnal shoots 5-10 cn); 4) June 16
(termnal shoots 20 cnm); 5) June 28 (term nal shoots 25 cn

**  Val ues represent the nmeans of 4 replicates.

*** Nunbers followed by the same letter are not significantly different using
t he Student - Newran-Keuls nmultiple range test (P<0.05).
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PVR REPORT # 77 SECTION G DI SEASES OF FRU T
CROP: Strawberry, cv. Kent
PEST: Angul ar Leaf Spot, Xanthononas fragari ae Kennedy and Ki ng

NAVE AND AGENCY:

APPLEBY M

Ontario Mnistry of Agriculture, Food and Rural Affairs, R R #3, 95 Dundas St,
Brighton, Ontario KOK 1HO Tel: 613-475-1630 Fax: 613-475-3835

FI SHER P A

Ontario Mnistry of Agriculture, Food and Rural Affairs, Box 666, Wodstock,
Ontario NAS 725 Tel: 519-537-6621 Fax: 519-539-5351

TI TLE: EFFI CACY OF COPPER 53W FOR CONTRCL OF ANGULAR LEAF SPOT ON
STRAWBERRI ES, PETERBOROUGH COUNTY, 1995

MATERI ALS: COPPER 53W (copper fromtri-basic copper sul phate 53 %

METHODS: The trial was conducted in a 2-year old strawberry field near
Lakefield, Ontario. Row spacing was 46 inches. Each treatnent was applied to 4
plots of Kent. Plots were 8x15 mand arranged in a random zed conpl ete bl ock
design. Treatnments (COPPER 53Wat 3.8 kg/ha) were applied May 6, (after nulch
had been renmoved and new growth begun), My 15 and May 25 (before first

bl oom). The sprays were applied with a tractor-nounted boom sprayer, using 50
gall ons of water per acre, at 50 psi. Di sease control was eval uated on May 25
(pre-harvest) and July 11 (late harvest) by collecting 25 | eaves per plot and
rati ng each | eaf according to the nunber of |esions per leaf: 0, 1-15, 16-50,
51 or nore. A weighted score to indicate disease severity was cal cul ated for
each plot for each sanple date using the followi ng formula: Score = O(# | eaves
with O lesions) + 1(# leaves with 1-15 lesions) + 2(# leaves with 16-50

| esions) + 3(# |leaves with 50+ | esions). Data was anal yzed usi ng ANOVA.

RESULTS: Al t hough angul ar | eaf spot had been a problemin these plots in 1994,
di sease pressure was relatively lowin 1995. There was no interaction between
treatment and date, so data was pooled for analysis. ANOVA indi cated no
significant difference in the nmean scores between copper-treated and untreated
plots ( p = .851). No phyto-toxicity was observed.

Table 1: Mean score* for angul ar | eaf spot on |eaves

Sanpl e Date Tr eat ment LSMean score* P-val ue for pool ed data
May 25 Contr ol 4.3 851

COPPER 53WP 3.5
July 11 Cont r ol 6.0

COPPER 53WP 3.0

* higher score represents nore disease
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PVR REPORT # 78 SECTION G FRU T
STUDY DATA BASE: 390 1252 9201
CROP: Raspberry, cvs. Meeker and Tul aneen
PEST: Raspberry root rot, Phytophthora fragariae var. rubi
NAVE AND AGENCY:
BROOKES V R
Agriculture & Agri-Food Canada, PARC, Agassiz, B.C VOM 1A0
Tel : (604) 796-2221 Fax: (604) 796-0359 Emai | : BROOKES@M AGR. CA

TITLE: EFFICACY OF RIDOM L AND RIDOM L GOLD AGAI NST RASPBERRY ROOT ROT, 1996
MATERI ALS: RIDOM L (metal axyl 240 g/1), RIDOML GOLD (netal axyl 480 g/l).

METHODS: The trial was conducted on two established raspberry farns at
Langley, B.C., one field with cv. Meeker and the other with cv. Tul aneen. Both
fields had a natural infestation of root rot. The raspberry rows were spaced 3
m apart. Each treatnment was applied to 9.5 mx 1 mplots with 4 replications
in a random zed bl ock design. The treatnents were applied as drenches in 2000
L/ ha water with a pressurized sprayer. RIRDOM L had been applied to all
treatnments in fall, 1995. Spring treatnments were applied April 18, 1996.
Measurenents were taken on Aug 6 and 7 for sucker height and Aug 15 and 16 for
sucker dianeters. Yield data is based on 11 harvests taken fromJuly 10 to
August 2. Four clones of Meeker were harvested in each plot and the entire

pl ot of Tul ameen was harvest ed.

RESULTS: There were no significant differences between treatnents.

CONCLUSI ONS: From previous data, fall treatnents for Phytophthora control are
nore effective than spring treatnments. Meeker is considered noderately
resistant to root rot. This could account for the |lack of difference between
treatnments. Tulaneen is nore susceptible to root rot than Meeker and there is
atrend for better disease control with the two fungicide treatnments. RI DOM L
and RRDOM L GOLD will be applied to the sane plots in fall 1996 and conpared
to an untreated control.

Table 1. A conparison of sucker height (ht), sucker dianmeter (diam,
mar ket abl e yield (yld) and size index in Meeker raspberries sprayed with
RIDOML and RIRDOM L GOLD in 1996. *

Treat ment s Rat e Sucker ht Sucker di am Market yld Si ze | ndex
(prod/ 100 mrow) (cm (mm) (9) (g wt of 50 berries)
Check 177.5 a 8.6 a 6194 a 65.6 a
Rl DOM L 150 m 174.0 a 8.2 a 6075 a 67.9 a
RIDOML GOLD 37 ni 167.4 a 8.1 a 5826 a 65.9 a

* Nunbers followed by the sane letter are not significantly different
according to Duncan's Miltiple Range Test (P<O0.05).
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Table 2. A conparison of sucker height (ht), sucker dianmeter (diam,
mar ket abl e yield (yld) and size index in Tul anmeen raspberries sprayed with
RIDOML and RIDOM L GOLD in 1996. *

Treat ment s Rat e Sucker ht Sucker diam Market yld Size |Index
(prod/ 100 m row) (cm (mm) (9) (g wt of 50 berries)
Check 148.0 a 7.2 a 10290 a 122.3 a
Rl DOM L 150 m 161.6 a 7.5 a 11305 a 123.0 a
RIDOML GOLD 37 ni 167.8 a 7.8 a 11442 a 128.5 a

* Nunbers followed by the sane letter are not significantly different
according to Duncan's Miltiple Range Test (P<O0.05).

PVMR REPORT # 79 SECTI ON G DI SEASES OF FRU T
CROP: Strawberry, cv. Honeoye
PEST: Angul ar | eaf spot, Xanthononas fragariae Kennedy & Ki ng

NAVE AND AGENCY:

DELBRI DGE RW and ARNOLD JR

Nova Scotia Departnent of Agriculture and Marketing, Kentville NS B4N 1J5
Tel : 902-679-6040 Fax: 902-679-6062

TI TLE: CONTROL OF ANGULAR LEAF SPOT OF STRAVWBERRY W TH FI XED COPPER AND
DI FFERENT WATER VOLUMES

MATERI ALS: CLEAN CROP COPPER 53% WP (tribasic copper sulfate)

METHODS: The experinment was conducted at Canbridge, NS in 1996, in a second
year fruiting bed, cv. Honeoye. The experinent design was a random zed
conplete block with four replications. Each replicate consisted of one row, 5
meters long. Two rates of fixed copper were applied using a hand held
pressurized C0, sprayer using either 1000 L or 2000 L water per ha at 207 kPa.
Treatnments were applied May 15 (bl ossom buds visible in crown), My 23 (20%
bl oom), June 3 (75% bl oom) and June 10. Plots were assessed on June 20 by
visually examining 75 leaflets and 25 fruit clusters per plot.

RESULTS: as presented in table bel ow.

CONCLUSI ONS:  The hi gher rate of copper provided sonme control of angul ar | eaf
spot on strawberry leaflets but not on fruit calyces. The two water vol unes
used did not affect copper performance. No phytotoxicity was observed with any
of the treatnents.
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Table 1. Percent leaflets & fruit calyces infected with angul ar | eaf spot

Rat e Wat er Vol une % | nf ect ed % | nf ect ed
Tr eat ment (Product/ ha) (L/ ha) Leafl ets Fruit Cal yces
CLEAN CROP COPPER 2.5 kg 1000 32.7 ab* 16.1 a
CLEAN CROP COPPER 2.5 kg 2000 32.3 ab 8.6 a
CLEAN CROP COPPER 3.5 kg 1000 25.7 a 11.0 a
CLEAN CROP COPPER 3.5 kg 2000 27.0 a 8.1 a
Control (water) -- 1000 65.3 b 13.2 a

* Means followed by the sane letter are not different P>0.05 according to the
Wl | er-Duncan k-ratio t test after arcsine transformation of the square
root of the data.

PVMR REPORT # 80 SECTI ON G DI SEASES OF FRU T

CROP: Strawberry, cv Honeoye, Jewel

PEST: Angul ar Leaf Spot, Xanthononas fragari ae Kennedy and Ki ng

NAVE AND AGENCY:

FISHER P A

Ontario Mnistry of Agriculture, Food and Rural Affairs, Box 666, Wodstock,
Ontario NS 725  Tel: 519-537-6621 Fax: 519-539-5351

TI TLE: EFFI CACY OF COPPER 53W FOR CONTRCL OF ANGULAR LEAF SPOT ON
STRAWBERRI ES, 1995

MATERI ALS: COPPER 53W (copper fromtri-basic copper sul phate 53 %

METHODS: The trial was conducted in a 3-year old strawberry field near
Thorndal e, Ontario. Row spacing was 36 inches. Each treatnment was applied to 4
Honeoye plots, 4 Jewel plots which had received a copper spray in fall 1994
and 4 Jewel plots which had not received a copper spray in fall 1994. Each

pl ot was 18mX9m arranged in a split plot random zed conpl ete bl ock design
with treatment as the main effect and variety as the sub-plot. Treatnents
(COPPER 53Wat 3.8 kg/ha) were applied May 1, (after mul ch had been renoved
and new growt h begun), and May 12 (before first bloom. The sprays were
applied with a tractor-nmunted boom sprayer, using 30 gallons of water per
acre at 30 psi. Disease control was evaluated on May 19 (bl oom, June 9 (pre-
harvest) and June 19 (harvest) by collecting 50 | eaves per plot and rating
each | eaf according to the nunber of |esions per leaf: 0, 1-15, 16-50, 51 or
nore. A weighted score to indicate disease severity was cal cul ated for each

pl ot for each sanmple date using the followi ng fornula: Score = O(# | eaves with
O lesions) + 1(# leaves with 1-15 lesions) + 2(# leaves with 16-50 | esions) +
3(# |l eaves with 50+ [ esions). Data was anal yzed usi ng ANOVA. Control was al so
eval uated by | ooking at the percentage | eaves with no | esions. These val ues
were transforned to logits (logit =1In(( # + .75)/(50 - # + .75)) and anal yzed
usi ng ANOVA.

RESULTS: Anal ysis of the weighted scores indicated a skewed distribution.
Transformati on (square root +1) provided a nore normal distribution. ANOVA on
the transformed data indicated a significant interaction for treatnent x date
and for variety x date. For all varieties, |eaves fromthe control plots had a
significantly higher score for disease than | eaves fromthe copper-treated
plots in June and July but not in May (Table 1).

Al t hough differences in scores were significant, they may not have been | arge
enough to provi de econom cal disease control. The percentage of | eaves
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apparently free fromangul ar | eaf spot |esions was significantly higher in the
copper-treated plots than the control plots (Table 2). Even so, 40-60% of
| eaves were infected in the copper-treated plots.

Table 1: Mean score* for angul ar | eaf spot on |eaves

Sanpl e date Tr eat ment Mean score 95% Confidence Iimts**

May Contr ol 1.47 (0.28, 3.06)
Copper 1.29 (0.15, 2.83)

June Contr ol 41. 03 (35.49, 46.96)
Copper 22. 64 (18.54, 27.14)

July Contr ol 75. 64 (68.10, 83.58)
Copper 45. 24 (39.43, 51.46)

* higher score represents nore disease. Data was transformed for anal ysis,
but the de-transformed neans are reported here.
** Means are significantly different if the 95% confidence limts do not
overl ap.

Tabl e 2: Percentage of |eaves free from angul ar | eaf spot |esions

Sanpl e Date Tr eat ment % cl ean | eaves* 95% confidence Iimts**
May Contr ol 96.5 (95.3, 97.5)
Copper 96. 6 (95.4, 97.5)
June Cont r ol 38.8 (31.4, 46.6)
Copper 62.6 (54.8, 69.8)
July Contr ol 18.9 (14.5, 24.4)
Copper 41.5 (33.9, 49.5)
* data was transforned to logits for analysis (logit =1In(( # + .75)/(50 - #

+ .75)). The de-transformed neans are represented here.
** Means are significantly different if the 95% confidence imts do not
overl ap.

PVMR REPORT # 81 SECTION G DI SEASES OF FRU T

CROP: Strawberry, cv. Cavendi sh, Jewel
PEST: Angul ar Leaf Spot, Xant honmonas fragariae Kennedy and King

NAMVE AND AGENCY

FISHER P A

Ontario Mnistry of Agriculture, Food and Rural Affairs, Box 666, Wodstock
Ontario NS 725  Tel: 519-537-6621 Fax: 519-539-5351

TI TLE: EFFI CACY OF COPPER 53W FOR CONTRCL OF ANGULAR LEAF SPOT ON
STRAWBERRI ES, 1996

MATERI ALS: COPPER 53W (copper fromtri-basic copper sul phate 53 %

METHODS: The trial was conducted in a 2-year old strawberry field near
Thorndal e, Ontario. Row spacing was 36 inches. Each treatnment was applied to 4
Cavendi sh plots, and 4 Jewel plots. Each plot was 9nX9m arranged in a split
pl ot random zed conpl ete bl ock design with treatnment as the main effect and
variety as the sub-plot. Treatnments (COPPER 53Wat 3.8 kg/ha) were applied My
4, (after mul ch had been renoved and new growt h begun), and May 25 (before
first bloom. The sprays were applied with a tractor-nounted boom sprayer,
using 30 gallons of water per acre at 30 psi. Disease control was eval uated on
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June 7 (pre-harvest) and July 5 (late harvest) by collecting 50 | eaves per
pl ot and rating each | eaf according to the nunber of |esions per leaf: 0, 1-
15, 16-50, 51 or nore. A weighted score to indicate di sease severity was
cal cul ated for each plot for each sanple date using the follow ng fornul a:
Score = O(# leaves with O lesions) + 1(# leaves with 1-15 lesions) + 2(#

| eaves with 16-50 [ esions) + 3(# |leaves with 50+ | esions). Data was anal yzed
usi ng ANOVA. Control was al so eval uated by | ooking at the percentage |eaves
with no | esions. These values were transforned to logits (logit = In(( # +
.75)/ (50 - # + .75)) and anal yzed usi ng ANOVA

RESULTS: There was no significant variation due to replicate, and there were
no significant interactions between variety x treatnment, and/or sanple date.
Significant effects are shown in Table 1. Jewel had a significantly nore

di sease than Cavendi sh (p=.0012). Leaves fromthe control plots had a
significantly higher score for disease than | eaves fromthe copper-treated
plots ( p = .04290). Although differences in scores were significant, they
may not have been | arge enough to provide econonical disease control. The
percent age of | eaves apparently free from angul ar | eaf spot |esions was not
significantly higher (p= .09120) in the copper-treated plots than in the
control plots. (Table 2).

Table 1: Mean score* for angul ar | eaf spot on |eaves

Vari abl e LSMean score P-val ue
Cont r ol 60. 31 . 043
COPPER 53WP 45. 06

Cavendi sh 38. 50 . 001
Jewel 66. 87

* higher score represents nore disease

Tabl e 2: Percentage of |eaves free from angul ar | eaf spot |esions

Vari abl e LSrean* 95% confidence [imts**

Contr ol 18.4 (12.2, 26.7)

COPPER 53WP 28. 68 (19.9, 39.4)

Cavendi sh 41. 55 (30.5, 53.5)

Jewel 11. 30 (7.3, 17.2)

* data was transforned to logits for analysis (logit =1In(( # + .75)/(50 - #

+ .75)). The de-transformed neans are represented here.
** Treatments are considered significantly different if the confidence limts
do not overl ap.
END OF SECTION G
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SECTION H - PLANT PATHOLOGY/ PHYTOPATHOLOG E
- VEGETABLES and SPECI AL CROPS
[ LEGUVES et CULTURES SPECI ALES

- Reports/Rapports # 82-107
- Pages # 161-209

Section Editor: Ray F. Cerkauskas

PVMR REPORT # 82 SECTION H: DI SEASES OF VEGETABLES AND

SPECI AL CROPS
STUDY DATA BASE: 344-1252-8671

CROP: Bean, Wite, cv. Centralia
PEST: Bean root rot; Pythiumultinum Fusarium sol ani; Rhizoctonia sol ani

NAMVE AND AGENCY

TU J C and ZHENG J

G eenhouse and Processing Crops Research Center

Agriculture and Agri-Food Canada, Harrow, Ontario NOR 1Q0

Tel : (519) 738-2251 Fax: (519) 738-2929 Email: Tum@m agr.ca

TI TLE: EVALUATI ON OF BI QAGENTS FOR ROOT ROT' CONTRCL OF BEAN, 1995

MATERI ALS: diocladiumvirens; Bacillus subtilis; Pseudononas fl uorescens.
Root rot fungi infested soil; greenhouse soil

METHODS: The spore suspension of diocladiumvirens (Gr) was collected from 2-
wk-old cultures grown on Pot at o-dextrose-agar (PDA). The spores were pelleted
by centrifugation, resuspended in a small anmount of sterile water and the
fungal suspension was mxed with seeds (cv Centralia) to arrive a
concentration of 1 x 10°%° colony formng units (cfu)/ seed. Two bacteri al

bi oagents, Bacillus subtilis (Bs) and Pseudononas fluorescens (Pf), were
cultured in flasks containing nutrient-broth-yeast extract (NBY). The flasks
were placed on a rotary shaker at 100 rpm at roomtenperature for 24 hours.
The bacteria were centrifuged, resuspended in sterile water and m xed
throughly with bean seeds to arrive a concentration of 5 x 107 cfu/seed. The
control was water-treated seed (CK). Al seeds were air-dried in a | am nar-

fl ow chanber and stored at 4°C for 12 hours before sowi ng. Seeds in each
treatment were planted in 10cm x 10cm pots (10 seeds/ pot) filled with either
greenhouse soil or root rot soil which was obtained fromthe root rot nursery
at the Centre and was heavily infested with Fusarium solani, Pythiumultinmm
and Rhi zoctonia solani at an estimated ratio of 3:2:5. After sowing, all the
treatments were arranged in random zed conpl ete blocks with 10 replications in
a greenhouse at 22+2°C. The plant stand was counted two weeks after sow ng and
expressed as percent germnation. Ei ght weeks after sow ng, final plant stand,
root rot severity and plant dry wei ght were assessed. Di sease severity was
assessed based on a 0-9 scal e where 0=no di sease synptom 1= trace to 10% 2=
11 to 20% . . . , and 9= 81 to 100% of root surface with discoloration. The
experi ment was repeated once.

To evaluate the effect of bioagents on plant growth at various tinmes after
sowi ng, an additional 40 pots were planted in greenhouse soil for each of
above treatnents. Al treatnents were conpletely random zed in the
greenhouse. At 3, 12, 24, 36 days after sowing, plants in 10 replicate pots
were renoved. The plant dry wei ght was recorded. The experinment was repeated
once. The square root transformation was used for the percent germ nation and
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percent final plant stand. Al data were anal yzed for the honpgeneity of
variance and conbi ned accordi ngly. Analyses were perforned on the conbi ned
data using SAS PROC G_M Fisher’s protected | east significant difference was
used for mean separation

RESULTS: Significant differences (P=0.05) anong treatnments were not detected
for percent seed germnation and final plant stand in both greenhouse soil and
root rot soil and for plant dry weight in greenhouse soil (Table 1). However,
the seeds that were treated with bioagents had higher germ nation rate and
hi gher final plant stands than the control. This was especially evident in
root rot soil where bioagents provided significant root rot control (P< 0.0001)
and resulted in an increase of plant dry weight (P<0.0002). G/ was superior to
Bs and Pf, it reduced root rot severity by 22% and increased dry wei ght by
78% over the control

Plant growmh was affected significantly by bioagents in the early
stages of growth. Dry weight of plants grown from bi oagent-treated seeds was
significantly lower than control at 3 (P<0.0001), 12 (P<0.0017) and 24 days
(P<0.0192) after sowi ng, respectively (Table 2). The results indicated that
t he emergence and growt h were del ayed in seeds with bio-treatnents. However,
at 36 and 48 days after sowing, the plants frombio-treated seeds surpassed
the growth of those in the non-treated control

CONCLUSI ON: The three bi oagents tested were effective in controlling root rots
of bean. They reduced di sease severity and increased dry weight of plants in
the root rot soil. Gv was anong the best. In the greenhouse soil, however, the
bi oagents had little beneficial effects on plant emergence and growh since

t he greenhouse soil was free frominfestation by root rot fungi. Al so,

bi oagents applied to seed without carriers and diluents appeared to del ay seed
germ nation and seedling growth suggesting the need for a better coating

t echni que

Table 1. Effects of bio-seed treatnents on plant growth and root rot severity
of bean growi ng in greenhouse soil (GS) and root rot soil (RRS)

Germ nation Pl ant stands Root r ot Dry wei ght

Tr eat ment % % severity* (g/ pot)
GS RRS GS RRS GS RRS GS RRS
Contr ol 97. 0a** | 82.5a 96. Oa 77.5a 0 4. 49a 13.36a | 5.02b
B.subtilis 99. 5a 90. Oa 99. 5a 89. 0a 0 3.76bc | 12.87a | 6.81a
G virens 98. Oa 86. Oa 98. 0a 86. Oa 0 3.52c 14.09a | 7.92a
P.fl uorescens | 99.0a 82. 5a 98. 5a 81. 5a 0 4.08ab | 12.99a | 6. 74a

* Figures represent the treatnment neans consisting of 20 replications or 200
seeds. Nunbers followed by the same letter are not significantly different
according to Fisher’s Protected Least Difference Test (FLSD) at P=0.05.

** Di sease severity was assessed based on a 0-9 scal e where 0=no di sease
synmptom 1= trace to 10% 2= 11 to 20% . . . , and 9= 81 to 100% of root
surface with discoloration
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Table 2. Effects of bioagents on plant dry weight of bean at various days
after sowi ng i n greenhouse soil .

pl ant dry weight (g/10 plants) at days after sow ng
Tr eat ment
3 days 12 days 24 days 36 days 48 days
Cont r ol 0.399a * 2.190a 6. 250a 8. 959a 1. 282a
B.subtilis 0. 098¢ 1. 668b 5. 280b 9. 211a 1.292a
G virens 0. 289b 2. 096a 6. 598a 9. 128a 1. 448a
P.fl uor escens 0. 159c 1.732b 5. 725ab 9. 240a 1. 320a

* Figures represent the treatnment neans consisting of 20 replications or 200
seeds. Nunbers followed by the same letter are not significantly different
according to Fisher’s Protected Least Difference Test (FLSD) at P=0.05.

PVR REPORT # 83 SECTI ON H: DI SEASES OF VEGETABLE AND SPECI AL
CROPS
| CAR #: 206003
CROP: Carrot cultivars: Six Pak and Huron
PEST: Cavity Spot, Pythiumintermedi umde Bary, Pythiumirregul are

Bui sman and Pyt hi um sul catum Pratt & Mtchell

NAVE AND AGENCY:

MCDONALD M R, SIRJUSI NGH C and HOVIUS M H Y

Muck Research Station, HRIO R R #1, Kettleby, Ontario LOG 1J0O
Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: EFFECTS OF FUNG Cl DE TREATMENTS AND SEEDI NG DATES ON CAVI TY SPOT
I NCIl DENCE AND SEVERI TY.

MATERI ALS: RIDOM L MZ 72WP (8% net al axyl, 64% mancozeb)and RIDOM L 2G (8%
nmet al axyl, 64% nancozeb); ALIETTE WDG (80% f osetyl -al)

METHODS: Carrots were seeded at the Miuck Research Station (organic soil, pH
6.4, OM 60%, at 90-105 seeds/mwith a 8cm shoe on a V-belt seeder at a

1. 5cm dept h. Seedi ng occurred on June 5 and 6 in rows 55cm apart on flat beds
35cm apart. A random zed conplete bl ock design with four replications per
treatment was used. Cultivars (Huron and Six Pak) were random zed with in each
bl ock. There were 7 treatnments, an untreated check, RIRDOML MZ drench at
seeding (2kg a.i./ha), ALIETTE WDG drench at seeding (25kg a.i./ha), ALIETTE
WDG drench at seeding, July 1, August 1 and Septenber 1 (6kg a.i./ha), R DOML
MZ drench 6 weeks after seeding (2kg a.i./ha), RRDOML 2G (215g/100m row) and
a second seeding date (27 June 95). Recommended procedures for weed and insect
probl emrs were foll owed. Sanples of 20 carrots were harvested from each
replication every two weeks from Sept 8 to Nov 22. Sanpl es were washed, tops
renoved and wei ghed and assessed for incidence (area under the di sease
progress curve for the growi ng season, AUDPC) and severity (area under the

di sease i ndex curve for the growi ng season, AUDI C) of cavity spot. Cavity spot
i ndex was assessed as follows: very light <ilnmm light 1-2nm nedi um 2-5mm
heavy 5-10nm and very heavy > 10mm Data were anal yzed using the General

Anal ysi s of Variance function of the Linear Mdels section of Statistix, V.
4.1.

RESULTS: As presented in the Tables 1 - 4.

CONCLUSI ONS: I nci dence of cavity spot over the season was higher on the
cultivar, Huron than Six Pak, however there was no difference in the severity



164

i ndex between the two cultivars (Table 1). An application of RIRDOM L 2G si x
weeks after seeding significantly (P=0.05) reduced the incidence but not the
severity (AUDIC) of cavity spot for Huron conpared to the other treatnents
(Table 2). For Six Pak, the two treatnments of ALIETTE WDG (drench at seeding
and 4 drenches during the season) resulted in significantly | ower cavity spot
severity conpared to the check (Table 3). The |l ater seeding date also resulted
in |ower disease severity and disease incidence for both cultivars (Table 4).
Cavity spot levels were high in all treatnments this year, with incidence of
100% for much of the fall. Carrots have been grown in the sane plot for cavity
spot assessnent for several years, which may have increased the inocul um
concentration. Metal axyl was applied to this area for several years therefore,
some Pyt hi um speci es may have devel oped resistance to this fungicide.

Table 1. Cavity spot incidence (AUDPC) and severity index (AUDI C) by cultivar.

Cul tivar AUDPC* * AUD| Cx**
Hur on 7555. 2 a* 2774.0 a
Si x Pak 7435.2 b 2728.8 a

Tr eat ment AUDPC AUDI C

RIDOM L Mz, Drench at seeding 7600.0 a 2809.8 a
RIDOML 2G 215g per 100m of row 7600.0 a 2865.3 a
ALI ETTE WG 4 drenches during season 7591. 3 ab 2818.8 a
Check 7582.5 ab 2755.8 a
ALI ETTE WG drench at seeding 7556. 3 ab 2857.8 a
RIDOML MZ, 6 weeks after seedi ng 7535.0 b 2948.0 a

Tr eat ment AUDPC AUDI C
Check 7582.5 &’ 2953.8 a
RIDOML 2G 215g per 100m of row 7547.5 a 2920. 3 ab
RIDOML MZ, 6 weeks after seeding 7565.0 a 2885. 0 abc
RIDOM L MZ, drench at seeding 7427.5 a 2869. 0 abc
ALI ETTE WG 4 drenches during season 7468.8 a 2731.8 bc
ALI ETTE WG drench at seeding 7468.8 a 2701.3 ¢
Tabl e 4. Seeding date effect on AUDPC and AUDIC by cultivar.
Cul tivar Huron Cultivar Six Pak

Seeded AUDPC AUDI C AUDPC AUDI C
June 5-6 7600.0 a’ 2809.8 a 7582.5 a 2953.8 a
June 27 7421.3 b 2362.8 b 6986.3 b 2040.3 b

Nunbers in a table followed by the same letter are not significantly
different at P=0.05, Fisher's Protected LSD Test.
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PVMR REPORT # 84 SECTI ON H: DI SEASES OF VEGETABLES AND SPECI AL
CROPS
| CAR: 93000482
CROP: Dry bean (Phaseolus vulgaris L.), cv. CDC Expresso
PEST: Hal o blight, Pseudononas syringae pv. phaseolicola (Burkh.) Young et
al .

NAMVE AND AGENCY:

HOMRD R J, CHANG K F, BRIANT M A, MADSEN B M and GRAHAM S G

Al berta Agriculture, Food and Rural Devel opnment

Crop Diversification Centre, South, SS 4, Brooks, Al berta T1R 1E6

Tel: (403) 362-1328; Fax: (403) 362-1326; Emmil: howardr @gric. gov. ab. ca

TI TLE: EFFI CACY OF SEED TREATMENTS FOR THE CONTROL OF HALO BLI GHT ON DRY
EDI BLE BEANS: |. GREENHOUSE TRI ALS W TH NATURALLY | NFESTED SEED AT
BROOKS, ALBERTA, I N 1996

MATERI ALS: AGRI CULTURAL STREPTOMYCI N (streptomycin sul phate 62. 6% W,

equi val ent to 50% streptonycin base), STREPTOWCI N 17 (streptomycin sul phate
25.2% WP; equivalent to 17% streptonycin base), THHRAM 75 WP (thiram 75% WpP),
CHEM COP 53 (tribasic copper sulfate 53% W)

METHODS: CDC Expresso bl ack bean seed naturally infested with Pseudononas
syringae pv. phaseolicola was treated with one rate of AGRI CULTURAL
STREPTOWCIN + THIRAM 75 WP, three rates of STREPTOWCIN 17 + TH RAM 75 WP,
one rate of CHEM COP 53 + THHRAM 75 WP, and one rate of THI RAM 75 WP. The
prescri bed amounts of AGRI CULTURAL STREPTOMYCIN were each mixed in 3.5 nL of
water, and 13.0 nL of water was added to each portion of STREPTOWCI N 17. Each
chemical treatnment (Table 1) was applied as a slurry to a separate, 1000 g | ot
of seed that had been comercially treated with THH RAM 75 WP. An additi onal
ot of seed was treated with tap water as a control. In the | aboratory, seed
treatments were applied with a Gustafson Batch Lab Treater. Before each test
ot was treated, 1000 g of seed was run through the treater to pre-coat the
drumwi th the respective chenmical treatnment in order to mnimze adhesion

| osses during subsequent treatnments. A sanple of CDC Expresso bean seed
treated with AGRI CULTURAL STREPTOMYCIN + THRAM 75 WP (1.0 g + 1.0 g) was
obtained froma comercial seed treatnment plant in southern Al berta for
conparison with the | aboratory-treated seed. On May 28, the treated and
untreated seeds was planted in sterilized potting soil. Each treatnment

consi sted of eight, 15 cmdianeter pots (replications) with 25 seeds per pot.
The pots were placed in a greenhouse at CDC South using a random zed conpl ete
bl ock design. Energence counts were done June 7 and 10, and the data were
tabul ated, arcsin transformed and subjected to ANOVA

RESULTS: Treated bean seed germ nated and energed much better than untreated
seed (Table 1). Mxing streptonycin with thiramsignificantly (P#0.05)

i nproved energence, when conpared to thiramalone, in three of the five cases
where they were conbined. Overall, the m xture of STREPTOWCIN 17 + TH RAM 75
W (2.0 g + 1.0 g) appeared to performthe best.

CONCLUSI ONS:  Under the conditions of this trial, treating bean seed with a
fungi ci de or fungicide-bactericide conbination significantly inproved
energence conpared to untreated seed.
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Table 1. Percent energence of CDC Expresso dry bean plants grown from
naturally infested seed treated with three bactericides (AGR CULTURAL
STREPTOWCI N, STREPTOWCI N 17 and CHEM COP 53) and one fungicide (TH RAM 75
WP), alone or in various conbinations, in a greenhouse trial at Brooks,

Al berta, in 1996.

Rat e of product Emer gence
Tr eat ment / kg seed (9% *
AGRI CULTURAL STREPTOMYCIN + THI RAM 75 WP 1.0g +1.0g 81.9 bc
AGRI CULTURAL STREPTOMYCIN + THRAM 75 WP** 1.0 g + 1.0 g 90.7 ab
STREPTOWCI N 17 + THI RAM 75 WP 1.0g +1.0g 89. 3 abc
STREPTOWCI N 17 + THI RAM 75 WP 2.0g +1.0¢g 97.9 a
STREPTOWCI N 17 + THI RAM 75 WP 33.0g+1.0¢g 93.6 ab
CHEM COP 53 + THI RAM 75 WP 1.0g +1.0g 84.0 c
TH RAM 75 WP 1.0 g 76.3 c
Untreated check - 49.2 d
ANOVA P#0. 05 s
Coefficient of Variation (% 15. 4

* These values are the neans of eight replications. Raw data were arcsin
transformed before ANOVA and the detransfornmed nmeans are presented here.
Nunbers within a colum followed by the same snall letter are not
significantly different according to a Duncan’s Miltiple Range Test
(P#0.05). ** Chemicals were applied by a comercial seed treatnent plant.

PVMR REPORT # 85 SECTION H: DI SEASES OF VEGETABLES AND SPECI AL
CROPS
| CAR 93000482

CROP: Dry bean (Phaseolus vulgaris L.), cv. CDC Expresso

PESTS: Hal o blight, Pseudonbnas syringae pv. phaseolicola (Burkh.) Young et
al .; Common blight, Xanthononas canpestris pv. phaseoli (E F. Smth)
Dye

NAVE AND AGENCY:

HOMRD R J, CHANG K F, BRIANT M A, MADSEN B M and GRAHAM S G

Al berta Agriculture, Food and Rural Devel opnent

Crop Diversification Centre, South, SS 4, Brooks, Al berta T1R 1E6

Tel: (403) 362-1328; Fax: (403) 362-1326; Enmail: howardr@gric. gov. ab. ca

TITLE: EFFI CACY OF SEED TREATMENTS FOR THE CONTROL OF HALO BLI GHT AND COMMVON
BLI GHT ON DRY EDI BLE BEANS: |1. GREENHOUSE TRI ALS W TH ARTI FI Cl ALLY
| NFESTED SEED AT BROCKS, ALBERTA, IN 1996

MATERI ALS: AGRI CULTURAL STREPTOMYCI N (streptomycin sul phate 62. 6% W,

equi val ent to 50% streptonycin base), STREPTOWCIN 17 (streptonycin sulfate
25.2% WP; equivalent to 17% streptonycin base), CAPTAN 400 (captan 37.4% SU),
CHEM COP 53 (tribasic copper sulfate 53% W)

METHODS: CDC Expresso bl ack bean seed was artificially infested with
Pseudononas syringae pv. phaseolicola (Psp) and Xant hanbnas canpestris pv.
phaseoli (Xcp). Separate flasks of nutrient broth, two containing one isolate
each of Psp and two containing one isolate each of Xcp, were incubated for two
days at roomtenperature (ca. 22EC) on a rotary shaker. Afterwards, the two
Psp cultures were poured into a large centrifuge tube and the two Xcp cul tures
i nto another. The tubes were centrifuged for 10 minutes at 10,000 rpm the
super nat ant was decanted, and 150 nL of sterilized water was added to each
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tube containing bacterial sedinent. The tubes were hand shaken to resuspend
the bacteria, then the contents were conbined in one flask (300 nL vol une).

Thi s suspensi on, which contained ca. 10° colony form ng units/nm, was sprayed
onto 3.0 kg of beans and the seed was stirred to evenly distribute the

i nocul um over the surface. The inocul ated seed was spread onto cl ean paper,
allowed to air dry for two days, then divided into 500 g | ots and each was
treated with one rate of AGRI CULTURAL STREPTOMYCI N + CAPTAN 400, three rates
of STREPTOWCI N 17 + CAPTAN 400, or one rate of CHEM COP 53 + CAPTAN 400
(Table 1). The prescribed anmounts of AGRI CULTURAL STREPTOWYCI N were each nmi xed
in 3.5 nL of water, and 13.0 nL of water was added to each portion of
STREPTOWCI N 17. Untreated, inocul ated seed was used for the control. The seed
treatnment chemicals were applied with a Gustafson Batch Lab Treater. Before
each test ot was treated, 500 g of seed was run through the treater to
precoat the drumwith the respective chemcal in order to mnimze adhesion

| osses during subsequent treatnments. On May 28, the treated and untreated
seeds were planted in steam pasteurized potting soil. Each treatnment consisted
of eight, 15 cmdianeter pots (replications) with 25 seeds/pot. The pots were
pl aced in a greenhouse at Brooks using a random zed conpl ete bl ock design.
Emer gence counts were done June 7 and 10, and the data were tabul ated, arcsin
transfornmed and subjected to ANOVA.

RESULTS: Seedling emergence was poor overall, and only two of the treatnents,
AGRI CULTURAL STREPTOWYCI N + CAPTAN 400 and CHEM COP 53 + CAPTAN 400, resulted
in significantly (P#0.05) better stands conpared to the check.

CONCLUSI ONS:  Under the conditions of this trial, AGRI CULTURAL STREPTOWYCI N and
CHEM: COP 53 out performed STREPTOWCIN 17 as seed-applied bactericides.

Table 1. Percent energence of CDC Expresso dry bean plants grown from
artificially infested seed treated with three bactericides (AGR CULTURAL
STREPTOWCI N, STREPTOWYCI N 17 and CHEM COP 53) and one fungi ci de (CAPTAN 400),
in various conbinations, in a greenhouse trial at Brooks, Al berta, in 1996.

Rat e of product Enmer gence

Tr eat ment / kg seed (9% *

AGRI CULTURAL STREPTOWCI N 1.0 g + 1.5 nL 22.1 a
+ CAPTAN 400

STREPTOWCI N 17 + CAPTAN 400 1.0 g + 1.5 nL 17.0 ab
STREPTOWCI N 17 + CAPTAN 400 2.0g + 1.5 nL 14.7 ab
STREPTOWCI N 17 + CAPTAN 400 3.0g + 1.5 nL 10.2 b
CHEM COP 53 + CAPTAN 400 1.0 g + 1.5 nL 38.6 a
Untreated check - 8.6 Db
ANOVA P#0. 05 S
Coefficient of Variation (% 32.9

* These values are the neans of eight replications. Raw data were arcsin
transformed before ANOVA and the detransfornmed nmeans are presented here.
Nunbers within a colum followed by the same snall letter are not
significantly different according to a Duncan’s Miltiple Range Test
(P#0. 05).
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PVMR REPORT # 86 SECTI ON H: DI SEASES OF VEGETABLES AND
SPECI AL CROPS
| CAR 93000482

CROP: Dry bean (Phaseolus vulgaris L.), cv. CDC Expresso
PEST: Hal o blight, Pseudonmonas syringae pv. phaseolicola (Burkh.) Young et al.

NAMVE AND AGENCY:

HOMRD R J, CHANG K F, BRIANT M A, MADSEN B M and GRAHAM S G

Al berta Agriculture, Food and Rural Devel opnment

Crop Diversification Centre, South SS 4, Brooks, Alberta TI1R 1E6

Tel: (403) 362-1328; Fax: (403) 362-1326; Emmil: howardr @gric. gov. ab. ca
XUE A G

Agriculture and Agri-Food Canada, Agri-Food Diversification Research Centre
Unit 100-101, Route 100, Morden, Manitoba R6M 1Y5

Tel: (204) 822-4471; Fax: (204) 822-6841; Email: axue@m agr.ca

WAHAB, M N J

Prairie Farm Rehabilitation Adm nistration

Saskat chewan Irrigation Devel opment Centre

P. O Box 700, Cutl ook, Saskatchewan SOL 2NO

Tel : (306) 867-5406; Fax: (306) 867-9656; Email: pf22406@ em agr.ca

TI TLE: EFFI CACY OF SEED TREATMENTS FOR THE CONTROL OF HALO BLI GHT ON DRY
EDI BLE BEANS: |11. FIELD TRIALS | N ALBERTA, SASKATCHEWAN AND MANI TOBA
I N 1996

MATERI ALS: AGRI CULTURAL STREPTOMYCI N (streptomycin sul phate 62. 6% W,

equi val ent to 50% streptonycin base), STREPTOWCIN 17 (streptonycin sulfate
25. 2% WP; equivalent to 17% WP streptonycin base), THHRAM 75 WP (thiram 75%
WP), CHEM COP 53 (tribasic copper sulfate 53% WP)

METHODS: CDC Expresso bl ack bean seed naturally infested with Pseudononas
syringae pv. phaseolicola was treated with one rate of AGRI CULTURAL
STREPTOWCIN + THIRAM 75 WP, three rates of STREPTOWCIN 17 + TH RAM 75 WP,
one rate of CHEM COP 53 + THHRAM 75 WP, and one rate of THI RAM 75 WP al one.
The prescribed anbunts of AGRI CULTURAL STREPTOMYCI N were each mixed in 3.5 nL
of water, and 13.0 nL of water was added to each portion of STREPTOWCI N 17.
Each chem cal treatnment (Tables 1-6) was applied as a slurry to a separate,
1000 g l ot of seed that had previously been comercially treated with TH RAM
75 WP. An additional 1000 g of seed was treated with tap water as a control .
In the | aboratory, seed treatnents were applied with a Gustafson Batch Lab
Treater. Before each test |lot was treated, 1000 g of seed was run through the
treater to pre-coat the drumwi th the respective chemical in order to mninze
adhesi on | osses during subsequent treatnments. A sanple of CDC Expresso bean
seed with AGRI CULTURAL STREPTOWCIN + THRAM 75 WP (1.0 g + 1.0 g) al ready
appl i ed was obtained froma conmrercial seed treatnent plant in southern

Al berta for conparison with |aboratory-treated seed. The treated and untreated
seed was planted with a hand-driven cone seeder in field plots at Mdrden (clay
loam soil) on May 30, at Brooks (silt loamsoil) on May 29, and at CQutl ook
(sandy loamsoil) on June 3. Each row of beans was bordered by two rows of
barl ey planted no closer than 30 cmon either side to reduce the risk of
inter-plot interference from splash-di spersed bacteria. Barley was al so seeded
between the replicate blocks. A random zed conpl ete bl ock design with four
replications was used at each site.

Enmer gence was determ ned by counting all of the plants in each row at
Brooks and Morden on June 17 and at Qutlook on July 23. Halo blight incidence
(% plants affected) and severity (proportion of |eaf area affected) were rated
on July 4 and July 29 at Brooks, on July 31, Aug. 14 and Sept. 3 at Morden,
and on July 23 at Qutlook. The visual assessment key for common bacteri al
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bl i ght of beans devel oped by Janes (1971) was used to estimate severity, i.e.
0O = no disease, 1 = slight (1-10% of |leaf area blighted), 2 = noderate (11-25%
blighted), 3 = severe (26-50% blighted), and 4 = very severe (>50% blighted).
Severity ratings at Brooks and Qutl ook were done on 25 randomy sel ected
leaflets per row, while 100 |eaflets per row were used at Mdrden. The trials
at Brooks, Mrden and Qutl ook were harvested on Sept. 5, 18 and 23,
respectively. At Brooks, all of the plants were dug and the roots were washed
and visually rated for nodul ati on using a subjective scale, i.e. none, poor
good and very good, and the percentage of plants in each category was

cal cul ated. Percentage data were acrsin or square root transfornmed, as
necessary, and subjected to ANOVA.

RESULTS: See Tabl es 1-6.

Brooks - Plant emergence fromtreated seed was better than fromuntreated
seed, but there were few significant (P#0.05) differences anongst chemni ca
treatnments (Table 1). Hal o blight incidence and severity ratings were
generally | ow on both exam nation dates and no significant differences
occurred between treatnents (Tables 1 & 2). Although nost of the chem ca
treatnments yielded nore seed than the check, there were no significant
differences (Table 2). The extent of nodul ation on the root systens of plants
grown fromtreated seed was, in nost cases, slightly less than in the check
but these differences were not statistically significant (Table 3).

Qutlook - Al but two of the chem cal treatnents, STREPTOWCI N 17 + TH RAM 75
W (1.0 + 1.0 g) and THIRAM 75 WP al one, showed significantly (P#0.05) better
energence than the check (Table 4). D sease incidence and severity ratings
were too | ow to provide neani ngful conparisons of the various treatnments. No
further neasurenents of disease incidence and severity were taken after July
23 because of heavy grasshopper damage to the foliage. Mst of the chem ca
treatnments outyi el ded the check, but these differences not statistically
significant. The grasshopper infestation also had an adverse effect on yield
where, once again, no significant differences were recorded.

Morden - Plants grown from seed commercially treated with AGR CULTURAL
STREPTOWCI N + THI RAM 75 WP energed significantly (P#0.05) better than any of
the other chemical treatnents (Table 5). It was also the only treatnent that
was statistically superior to the check. Disease incidence and ratings varied
anongst treatments, but no significant differences were detected (Tables 5 &
6). Likew se, there were no significant differences in seed yield between any
of the treatnents under eval uation (Table 6).

CONCLUSI ONS: Al t hough chemically treated bean seed tended to produce
significantly nore enmerged plants than untreated seed, this advantage was not
reflected in ower |levels of |eaf blight, inproved nodul ati on or hi gher seed
yi el d under the conditions of these trials.

REFERENCE: Janes, WC. 1971. A nmanual of assessnent keys for plant diseases.
Publ . 1458, Agric. Canada, Otawa.
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Table 1. Percent plant energence and incidence of halo blight in CDC Expresso
dry beans grown fromseed treated with three bactericides (AGR CULTURAL
STREPTOWC N, STREPTOWYCI N 17 and CHEM COP 53) and one fungicide (TH RAM 75
WP), in various conbinations, in a field trial at Brooks, Al berta, in 1996.*
Di sease incidence (% **
Rate of product = ------------------

Tr eat ment (g/ kg seed) (% Emergence July 4 July 29
AGRI CULTURAL STREPTOMYCIN + THRAM 75 WP 1.0 + 1.0 65.3 ab 4.6 7.0
AGRI CULTURAL STREPTOMYCIN + THHRAM 75 WP*** 1.0 + 1.0 69.5 ab 2.4 4.9
STREPTOWCI N 17 + THI RAM 75 WP 1.0 + 1.0 61.5 b 6.2 7.7
STREPTOWCI N 17 + THI RAM 75 WP 2.0+ 1.0 65.7 ab 4.4 4.9
STREPTOWCI N 17 + THI RAM 75 WP 3.0+ 1.0 66.0 ab 2.4 0.3
CHEM COP 53 + THI RAM 75 WP 1.0 + 1.0 70.7 a 0.9 1.1
THI RAM 75 WP 1.0 69.5 ab 2.9 0.3
Untreated check - 52.2 ¢ 1.2 8.7
ANOVA P#0. 05 S ns ns
Coefficient of Variation (% 5.7 83.5 91.0

* These val ues are the nmeans of four replications. Nunbers within a colum
followed by the sane small letter are not significantly different
according to Duncan’s Miltiple Range Test (P#0.05).

**  These data were square root transformed before ANOVA and the
detransfornmed neans are presented here.

***  These chemicals were applied by a conmerci al seed treatnment plant.

Table 2. Severity of halo blight on and yield of CDC Expresso dry beans grown
fromseed treated with three bactericides (AGRI CULTURAL STREPTOWC N,
STREPTOWCI N 17 and CHEM COP 53) and one fungicide (TH RAM 75 WP), in various
conbinations, in a field trial at Brooks, Al berta, in 1996.*

Di sease severity

(0-4) Yield
Rate of product — ------------------ (g/5 m
Tr eat ment (g/ kg seed) July 4 July 29 r ow)
AGRI CULTURAL STREPTOWCI N 1.0 + 1.0 0.2 0.3 867.5
+ TH RAM 75 WP
AGRI CULTURAL STREPTOWCI N 1.0 + 1.0 0.1 0.2 870.0
+ TH RAM 75 WP**
STREPTOWCIN 17 + THRAM 75 WP 1.0 + 1.0 0.1 0.4 757.5
STREPTOWCIN 17 + THRAM 75 WP 2.0 + 1.0 0.1 0.2 862.5
STREPTOWCIN 17 + THRAM 75 WP 3.0 + 1.0 0.1 0.0 885.0
CHEM COP 53 + THI RAM 75 WP 1.0 + 1.0 0.1 0.2 1020.0
THI RAM 75 WP 1.0 0.1 0.0 930.0
Untreated check - 0.1 0.4 857.5
ANOVA P#0. 05 ns ns ns
Coefficient of Variation (% 66. 6 141.6 15.2

* These val ues are the nmeans of four replications.
** These chemcals were applied by a comercial seed treatnent plant.
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Tabl e 3. Extent of nodul ation on roots of CDC Expresso dry beans grown from
seed treated with three bactericides (AGR CULTURAL STREPTOWCI N, STREPTOWC N
17 and CHEM COP 53) and one fungicide (THIRAM 75 WP), in various conbi nations,
inafield trial at Brooks, Alberta, in 1996.*
Nodul ati on
(% pl ants per category)**
Rate of product -------------““““--“-“--

Tr eat ment (g/ kg seed) None Poor Good VG
AGRI CULTURAL STREPTOWC N 1.0 + 1.0 7.7 27.8 48.5 15.5
+ TH RAM 75 WP
AGRI CULTURAL STREPTOWCI N 1.0 + 1.0 3.9 16.9 38.4 34.1
+ TH RAM 75 WP***
STREPTOWCIN 17 + THRAM 75 WP 1.0 + 1.0 10.7 23.6 49. 3 14. 8
STREPTOWCIN 17 + THRAM 75 WP 2.0 + 1.0 10.5 26.7 46. 4 12.5
STREPTOWCI N 17+ THRAM 75 WP 3.0 + 1.0 10.1 24.9 47. 2 16.5
CHEM COP 53 + THI RAM 75 WP 1.0 + 1.0 14.8 20. 4 48.0 14. 7
THI RAM 75 WP 1.0 9.7 21.9 47. 2 19. 4
Untreated check - 9.8 19.8 48.5 20.1
ANOVA P#0. 05 ns ns ns ns
Coefficient of Variation (% 31.4 19.5 11.8 33.1

* These val ues are the nmeans of four replications.
** These data were arcsin transforned before ANOVA and the detransforned
means are presented here. VG = Very good nodul ati on.
*** These chemicals were applied by a conmercial seed treatnent plant.

Tabl e 4. Percent plant energence and incidence of halo blight in CDC Expresso
dry beans grown fromseed treated with three bactericides (AGR CULTURAL
STREPTOWCI N, STREPTOWCI N 17 and CHEM COP 53) and one fungicide (TH RAM 75
WP), in various conbinations, in a field trial at Qutlook, Saskatchewan, in
1996. *

Rat e of product Energence** Yield m

Tr eat ment (g/ kg seed) (99 g/ 5m
r ow)
AGRI CULTURAL STREPTOMYCIN + THRAM 75 WP 1.0 + 1.0 60.3 a 169.5
AGRI CULTURAL STREPTOMYCIN + THHRAM 75 WP*** 1.0 + 1.0 61.9 a 210.5
STREPTOWCI N 17 + THI RAM 75 WP 1.0 + 1.0 54.0 ab 138.0
STREPTOWCI N 17 + THI RAM 75 WP 2.0+ 1.0 56.3 a 118.8
STREPTOWCI N 17 + THI RAM 75 WP 3.0+ 1.0 56.7 a 198. 8
CHEM COP 53 + THI RAM 75 WP 1.0 + 1.0 59.3 a 178.0
TH RAM 75 WP 1.0 53.0 ab 168.5
Untreated check - 45.5 b 151. 8
ANOVA P#0. 05 S ns
Coefficient of Variation (% 6.8 3.1

* These val ues are the nmeans of four replications. Nunbers within a colum
followed by the sane small letter are not significantly different according
to Duncan’s Multiple Range Test (P#0.05).

**  These data were arcsin transfornmed before ANOVA and the detransforned

means are presented here.

*** These chemicals were applied by a conmercial seed treatnent plant.
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Table 5. Percent plant emergence and incidence of halo blight in CDC Expresso
dry beans grown fromseed treated with three bactericides (AGR CULTURAL
STREPTOWCI N, STREPTOWYCI N 17 and CHEM COP 53) and one fungicide (TH RAM 75
WP), in various conbinations, in a field trial at Mrden, Manitoba, in 1996.*

Rat e of product Emergence ------------------------

Tr eat ment (g/ kg seed) (9 July 13 Aug.14 Sept.3
AGRI CULTURAL STREPTOWCI N 1.0 + 1.0 71.7 b 0.5 8.6 34.8
+ TH RAM 75 WP
AGRI CULTURAL STREPTOWCI N 1.0 + 1.0 87.5 a 0.3 7.4 50.1
+ TH RAM 75 Wp***
STREPTOWCIN 17 + THRAM 75 WP 1.0 + 1.0 72.3 b 0.8 6.4 38.6
STREPTOWCIN 17 + THRAM 75 WP 2.0 + 1.0 71.2 b 0.0 10.9 56.5
STREPTOWCIN 17 + THRAM 75 WP 3.0 + 1.0 67.7 b 0.5 1.7 47.4
CHEM COP 53 + THI RAM 75 WP 1.0 + 1.0 71.2 b 0.5 10.5 64.0
THI RAM 75 WP 1.0 72.0 b 0.5 6.2 51.7
Untreated check - 63.3 b 0.8 8.6 37.1
ANOVA P#0. 05 S ns ns ns
Coefficient of Variation (% 7.8 162. 3 38.2 18.9

* These val ues are the nmeans of four replications. Nunmbers within a colum
followed by the sane small letter are not significantly different
according to Duncan’s nultiple Range Test (P#0.05).

** These data were arcsin transforned before ANOVA and the detransforned
means are presented here.
*** These chemi cals were applied by a conmercial seed treatnent plant.

Table 6. Severity of halo blight on and yield of CDC Expresso dry beans grown
fromseed treated with three bactericides (AGR CULTURAL STREPTOWC N,
STREPTOWCI N 17 and CHEM COP 53) and one fungicide (TH RAM 75 WP), in various
conbinations, in a field trial at Mrden, Mnitoba, in 1996.*

Di sease severity (0-4) Yield
Rate of product  --------------------- (g/5 m

Tr eat ment (g/ kg seed) July 3  Aug. 13 Sept. 3 row)
AGRI CULTURAL STREPTOWCI N 1.0 + 1.0 0.5 1.0 2.4 584.5

+ TH RAM 75 WP
AGRI CULTURAL STREPTOWCI N 1.0 + 1.0 0.3 1.0 2.6 690.2

+ TH RAM 75 WP**
STREPTOWCIN 17 + THRAM 75 WP 1.0 + 1.0 0.5 1.0 2.5 573.6
STREPTOWCIN 17 + THRAM 75 WP 2.0 + 1.0 0.0 1.0 2.6 608.2
STREPTOWCIN 17 + THRAM 75 WP 3.0 + 1.0 0.3 0.7 2.5 640.6
CHEM COP 53 + THI RAM 75 WP 1.0 + 1.0 0.3 1.0 2.8 683.6
THI RAM 75 WP 1.0 0.5 1.0 2.6 705.8
Untreated check - 0.5 1.0 2.1 647.9
ANOVA P#0. 05 ns ns ns ns
Coefficient of Variation (% 144.1 18. 2 11.8 19.3

* These val ues are the nmeans of four replications.
** These chemcals were applied by a comerci al seed treatnent plant.
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PVR REPORT # 087 SECTI ON H: DI SEASES OF VEGETABLES AND
SPECI AL CROPS
| CAR 93000482
CROP: Dry bean (Phaseolus vulgaris L.), cv. CDC Expresso

PESTS: Hal o blight, Pseudononas syringae pv. phaseolicola (Burkh.) Young et
al .; Common blight, Xanthononas canpestris pv. phaseoli (E F. Smth)

Dye

NAMVE AND AGENCY

HOMRD R J, CHANG K F, BRIANT M A, MADSEN B M and GRAHAM S G

Al berta Agriculture, Food and Rural Devel opnment

Crop Diversification Centre, South, SS 4, Brooks, Al berta T1R 1E6

Tel: (403) 362-1328; Fax: (403) 362-1326; Emmil: howardr @gric. gov. ab. ca

TITLE: EFFI CACY OF SEED TREATMENTS FOR THE CONTROL OF HALO BLI GHT AND COMVON
BLI GHT ON DRY EDI BLE BEANS: [V. FIELD TRI ALS AT BROCKS, ALBERTA, IN
1996

MATERI ALS: AGRI CULTURAL STREPTOWYCI N (streptomnycin sul phate 62. 6% W

equi val ent to 50% streptonycin base), STREPTOWCIN 17 (streptonycin sulfate
25. 2% WP; equivalent to 17% streptonycin base), CHEM COP 53 (tribasic copper
sul fate 53% WP) and CAPTAN 400 (captan 37.4% SU)

METHODS: CDC Expresso bl ack bean seed was artificially infested with
Pseudononas syringae pv. phaseolicola (Psp) and Xant honbnas canpestris pv.
phaseoli (Xcp). Separate flasks of nutrient broth, two containing one isolate
each of Psp and two containing one isolate each of Xcp, were incubated for two
days at roomtenperature (ca. 22EC) on a rotary shaker. Afterwards, the two
Psp cultures were poured into a large centrifuge tube and the two Xcp cul tures
i nto another. The tubes were centrifuged for 10 minutes at 10,000 rpm the
[iquid portion was poured off, and 150 nlL of sterilized distilled water was
added to each tube containing bacterial sedinment. The tubes were hand shaken
to resuspend the bacteria, then the contents were conbined in one flask (300
nL vol une). This suspension, which contained ca. 10° col ony-form ng units/ni,
was sprayed onto 3.0 kg of bean seed as it was being tunbled in a drum The
i nocul ated seed was spread onto clean paper to air dry for two days, then was
divided into 500 g lots and treated with one rate of STREPTOWCI N 17 + CAPTAN
400, three rates of STREPTOMWCIN 17 + CAPTAN 400, and one rate of CHEM COP 53
+ CAPTAN 400 (Tables 1-3). The prescribed anpbunts of AGRI CULTURAL STREPTOMYCl N
were each mxed in 3.5 nL of water, and 13.0 nL of water was added to each
portion of STREPTOWCIN 17, before they were conbined with CAPTAN 400. No
wat er was added to the mi xture of CHEM COP 53 + CAPTAN 400. Untreated
i nfested seed was retained as a control. The seed treatnents were applied with
a Qustafson Batch Lab Treater. Before each test |lot was treated, 500 g of seed
was run through the treater to precoat the drumw th the respective chen ca
in order to mnimze adhesion | osses during subsequent treatnent. The treated
and untreated seeds were planted with a hand-driven cone seeder in field plots
at CDC South on May 29. Each row of beans was bordered by two rows of barley
pl anted no closer than 30 cmon either side to reduce the risk of interplot
interference from spl ash-di spersed bacteria. Barley was al so seeded between
replicate blocks. The treatnments were arranged in a random zed conpl ete bl ock
design with four replications.

Enmer gence was determ ned by counting all of the plants in each row on
June 27. Blight incidence (% plants di seased) and severity (proportion of |eaf
area affected) were rated on two dates, July 4 and July 29. The visua
assessnment key for common bacterial blight of beans devel oped by Janes (1971)
was used to estimate severity, i.e. 0 = no disease, 1 = slight (1-10%1 eaf
area blighted), 2 = noderate (11-25%blighted), 3 = severe (26-50 % bl i ghted),
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and 4 = very severe (>50% blighted). Severity ratings were done on 25 randonly
sel ected | eaves per row. The trial was harvested on Septenber 5. Al of the

pl ants were dug and the roots were washed and visually rated for the degree of
nodul ati on using a subjective scale, i.e. none, poor, good or very good, and

t he percentage of plants in each category was cal cul ated. The above-ground
portions of harvested plants were threshed and seed yiel ds were determ ned.
Percent age data were arcsin or square root transformed, where necessary, and
subj ected to ANOVA

RESULTS: There were no significant (P#0.05) differences in energence or

i nci dence of foliar bacterial blight between treatnments (Table 1). D sease
severity levels were very low and no significant differences were observed
between treatnents (Table 2). The sane was true for seed yields. Nodul ation
was reasonably uniformand occurred at high |l evels across the trial; however,
no significant differences were detected between treatnents (Table 3).

CONCLUSI ONS: Al t hough the potential benefits of seed treatment on increasing
pl ant energence and seed yi el ds and reduci ng di sease i nci dence and severity
were not clearly denonstrated in this trial, it is noteworthy that

col oni zation of dry bean roots by Rhi zobi um phaseoli was not adversely
affected by the chemical seed treatnents used in this study.

REFERENCE: Janes, WC. 1971. A manual of assessnent keys for plant diseases.
Publ . 1458, Agric. Canada, Otawa.

Table 1. Percent energence and incidence of halo blight and conmon blight on
CDC Expresso dry beans grown fromartificially infested seed treated with
three bactericides (AGRI CULTURAL STREPTOWCI N, STREPTOWCI N 17 and CHEM COP
53) and one fungici de (CAPTAN 400), in various conbinations, in a field trial
at Brooks, Alberta, in 1996.*
Di sease incidence (% **
Rat e of product Enmergence  ----------------o---

Tr eat ment / kg seed (9 July 4 July 29

AGRI CULTURAL STREPTOMYCIN 1.0 g + 1.5 nL 58.5 12.0 38.5
+ CAPTAN 400

STREPTOWCI N 17 1.0 g + 1.5 nL 62. 2 9.1 24.3
+ CAPTAN 400

STREPTOWCI N 17 2.0g + 1.5 nL 52.5 9.0 37.8
+ CAPTAN 400

STREPTOWCI N 17 3.0g + 1.5 nL 56. 2 5.3 22.7
+ CAPTAN 400

CHEM COP 53 1.0 g + 1.5 nL 57.2 8.3 31.5
+ CAPTAN 400

Untreated check - 53.0 2.6 29.2

ANOVA P#0. 05 ns ns ns

Coefficient of Variation (% 6.2 41.9 22.7

* These val ues are the nmeans of four replications.
** These data were arcsin transformed before ANOVA and the detransforned
means are presented here.
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Table 2. Severity of halo blight and common blight and seed yield of CDC
Expresso dry beans grown fromseed treated with three bactericides

(AGRI CULTURAL STREPTOMYCI N, STREPTOWCI N 17 and CHEM COP 53) and one fungicide
(CAPTAN 400), in various conbinations, in a field trial at Brooks, Alberta, in
1996. *

Rate of product = ------------------ (g/5 m
Tr eat ment / kg seed July 4 July 29 r ow)
AGRI CULTURAL STREPTOMYCIN 1.0 g + 1.5 nL 0.4 0.9 612.5
+ CAPTAN 400
STREPTOWCI N 17 1.0 g + 1.5 nL 0.4 0.7 680.0
+ CAPTAN 400
STREPTOWCI N 17 2.0g + 1.5 nL 0.2 0.7 640.0
+ CAPTAN 400
STREPTOWCI N 17 3.0g + 1.5 nL 0.2 0.7 660. 0
+ CAPTAN 400
CHEM COP 53 1.0 g + 1.5 nL 0.5 0.7 665. 0
+ CAPTAN 400
Untreated check - 0.1 0.6 720.0
ANOVA P#0. 05 ns ns ns
Coefficient of Variation (% 71.9 22.4 22.9

* These val ues are the nmeans of four replications.

Table 3. Extent of nodul ation on roots of CDC Expresso dry beans grown from
seed treated with three bactericides (AGR CULTURAL STREPTOWCI N, STREPTOWCI N
17 and CHEM COP 53) and one fungicide (CAPTAN 400), in various conbi nations,
inafield trial at Brooks, Alberta, in 1996.*

Tr eat ment / kg seed None* * Poor * * Good VG *

AGRI CULTURAL STREPTOMYCIN 1.0 g + 1.5 n. 5.9 15.8 63. 8 13.6
+ CAPTAN 400

STREPTOWCI N 17 1.0g +1.5n 6.2 17.3 68. 2 7.3
+ CAPTAN 400

STREPTOWCI N 17 2.0g +1.5nm 4.8 18.9 61.6 11. 4
+ CAPTAN 400

STREPTOWCI N 17 3.0g+1.5nm 4.3 13.1 73.3 7.4
+ CAPTAN 400

CHEM COP 53 1.0g +1.5n 6.2 14.0 68. 3 10.7
+ CAPTAN 400

Untreated check - 9.2 17.0 61.9 10.5

ANOVA P#0. 05 ns ns ns ns

Coefficient of Variation (% 34.4 17.8 10. 4 24.2

* These val ues are the nmeans of four replications.
** These data were square root transformed before ANOVA and the detransforned
nmeans are presented here. VG = very good nodul ati on.
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PMR REPORT #88 SECTI ON H: DI SEASES OF VEGETABLES AND
SPECI AL CROPS
| CAR 93000482

CROP: Dry bean (Phaseolus vulgaris L.), cv. CDC Expresso
PEST: Hal o blight, Pseudononas syringae pv. phaseolicola (Burkh.) Young et al

NAMVE AND AGENCY

HOMRD R J, CHANG K F, BRIANT M A, MADSEN B M and GRAHAM S G

Al berta Agriculture, Food and Rural Devel opnent

Crop Diversification Centre, South, SS 4, Brooks, Al berta T1R 1E6

Tel: (403) 362-1328; Fax: (403) 362-1326; Emmil: howardr @gric. gov. ab. ca
VAN ROESSEL W & J

Speciality Seeds, P.QO Box 965, Bow Island, AB TOK OG0

Tel & Fax: (403) 545-6018; Emmil: none

TI TLE: EFFI CACY OF SEED TREATMENTS FOR THE CONTROL OF HALO BLI GHT ON DRY
EDI BLE BEANS: V. COMMERCI AL FI ELD TRI ALS | N SASKATCHEWAN | N 1996

MATERI ALS: AGRI CULTURAL STREPTOWYCI N (streptonycin sul phate 62. 6% W
equi val ent to 50% streptonycin base), THI RAM 75 WP ('t hiram 75% WP)

METHODS: Separate |ots of CDC Expresso bl ack bean seed naturally infested with
Pseudononas syringae pv. phaseolicola were treated with an AGRI CULTURAL
STREPTOWCIN + THIRAM 75 WP mi xture and TH RAM 75 WP al one at a conmerci al
seed treatnment plant in southern Al berta. The two treated | ots were bagged
separately and sent to four farmers in west-central Saskatchewan, where they
were planted in side-by-side strips in commercial fields. The objective of
these trials was to collect data for the possible m nor use registration of
AGRI CULTURAL STREPTOWCI N for the control of bacterial blight diseases on dry
edi bl e beans. Two of the four fields were subsequently w thdrawn fromthe
study for technical reasons, |eaving one each at Kindersley and Nokom s

The 16 ha field at Kindersley was sown on May 31 with an air seeder
using 86 kg/ ha of seed. This seed was inocul ated wi th Rhizobi um phaseoli “So
Fast” inoculant. The plant stand was poor and the soil dry when hal o blight
i ncidence (% plants infected) and severity (proportion of |eaf area blighted,
0-4 scale) were rated on July 23. This rating procedure consisted of exam ning
all of the plants in a 5 msection of row at each of ten sites in both the
THI RAM 75 WP and STREPTOWCI N + THHRAM 75 WP treatnent strips. The ten sites
were selected along either side of the line dividing the two strips down the
| ength of each field. The visual assessnent key for comon bacterial blight of
beans devel oped by James (1971) was used to estimate severity, i.e. 0 = no
di sease, 1 = slight (1-10% | eaf area blighted), 2 = noderate (11-25%
blighted), 3 = severe (26-50% blighted), and 4 = very severe (>50% blighted).
Severity ratings were done on 25 randomy sel ected | eaves per sanpling site.
Al of the plants fromeach sanpling site were carefully dug on Septenber 3
and brought back to Brooks, where they were visually assessed for the extent
of root nodul ati on (none, poor, good and very good rating categories). The
above- ground potions were threshed and seed yields determ ned. Data were
tabul ated and subjected to ANOVA. Percentage val ues were arcsin or square root
transformed, where necessary, prior to analysis.

The 6 ha field at Nokonm s was planted on June 6 with a disk drill using
76 kg/ ha of Rhizobiuminocul ated seed. Hal o blight incidence and severity were
rated on July 23 using the same procedures as at Kindersley. Nodul ati on and
seed yield data were also collected. Data were tabul ated and anal yzed as
described previously for the Kindersley site.

RESULTS: The plant stand at Kindersley was poor and the incidence and severity
of halo blight were low (Table 1); nevertheless, there was significantly
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(P#0.05) less disease on plants in AGRI CULTURAL STREPTOMYCIN + THI RAM 75 WP
treatment strip conpared to the THRAM 75 WP strip. There were no significant
differences in seed yields (Table 1) or nodul ation (Table 2) between the two
treatments. The | ack of nodul es may have been due, in part, to the extrenely
hard, dry soil conditions, which nade digging the roots difficult.

At Nokomi s, the overall condition of the bean crop was fair and di sease
i nci dence and severity were low at the tine of rating (Table 3). The
AGRI CULTURAL STREPTOWCIN + THIRAM 75 WP treatnment had significantly |ess
(P#0.05) disease than the THRAM 75 WP treatnent. Seed yield in the
STREPTOWCI N + THIRAM 75 WP strip was higher than in the TH RAM 75 WP stri p,
but this difference was not statistically significant. The extent of
nodul ati on throughout the field was generally high for both treatnents (Table
4). Plants grown fromseed treated with AGRI CULTURAL STREPTOWCI N + THI RAM 75
WP had significantly nore poorly nodul ated roots conpared to TH RAM 75 WP
al one, but the two treatnments did not differ significantly in the percentage
of plants that had good or very good nodul ati on.

CONCLUSI ONS: Under the conditions of this trial, seed treated with

AGRI CULTURAL STREPTOWCI N + THI RAM 75 WP produced bean crops with [ower |evels
of hal o blight and equi val ent or higher seed yields than crops derived from
seed treated with THHRAM 75 WP al one. Streptonycin seed treatnent had little,

i f any, adverse effect on the devel opnment of root nodul es.

REFERENCE: Janes, WC. 1971. A manual of assessnent keys for plant diseases.
Publ . 1458, Agric. Canada, Otawa.

Table 1. Incidence and severity of halo blight on and yield of CDC Expresso
dry beans grown fromseed treated with AGRI CULTURAL STREPTOWCI N + TH RAM 75
WP and THHRAM 75 WP alone in a commercial field trial at Kindersley,

Saskat chewan, in 1996. *

Di sease Di sease
Rat e of product incidence severity Yield
Tr eat ment (g/ kg seed) (99 ** (0-4) (g/5 m
THI RAM 75 WP 1.0 3.1b 0.1 Db 51.0
AGRI CULTURAL STREPTOWCI N 1.0 + 1.0 0. 4a 0.0 a 49. 3
+ TH RAM WP
ANOVA P#0. 05 S S ns
Coefficient of Variation (% 64.6 146.1 23.5

* The values in this table are the neans of ten replications.
** These data were square root transformed before ANOVA and the detransforned
means are presented here.
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Table 2. Extent of nodule formation on roots of CDC Expresso dry beans grown
fromseed treated with AGRI CULTURAL STREPTOWCI N + THI RAM 75 WP and THI RAM 75
WP alone in a commercial field trial at Kindersley, SKin 1996.*

Nodul ati on
Rat e (% pl ants per category)**
of product ---------------------------
Tr eat ment (g/ kg seed) None Poor Good VG
THI RAM 75 WP 1.0 99.3 0.4 0.0 0.0
AGRI CULTURAL STREPTOMYCIN + THRAMW 1.0 + 1.0 98.9 0.2 0.4 0.4
ANOVA P#0. 05 ns ns - -
Coefficient of Variation (% 2.2 269.7 - -

* The values in this table are the neans of ten replications.
** These data were square root transformed before ANOVA and the detransforned
means are present here. VG = very good nodul ati on.

Tabl e 3. Incidence and severity of halo blight on and yield of CDC Expresso
dry beans grown fromseed treated with AGRI CULTURAL STREPTOWCI N + TH RAM 75
WP and THIRAM 75 WP alone in a conmercial field trial at Nokom s,

Saskat chewan, in 1996. *

Di sease Di sease
Rat e of product incidence severity Yield
Tr eat ment (g/ kg seed) (99 ** (0-4) (g/5 m
THI RAM 75 WP 1.0 6.3 Db 0.2 Db 89.0
AGRI CULTURAL STREPTOWCI N 1.0 + 1.0 1.5 a 0.1 a 107. 4
+ TH RAM WP
ANOVA P#0. 05 S S ns
Coefficient of Variation (% 51.8 90.7 33.7

* The values in this table are the neans of ten replications.
** These data were square root transformed before ANOVA and the detransforned
means are presented here.

Table 4. Extent of nodule formation on roots of CDC Expresso dry beans grown
fromseed treated with AGRI CULTURAL STREPTOWCI N + TH RAM WP and THI RAM 75 WP
alone in a coomercial field trial at Nokom's, Saskatchewan, in 1996.*
Nodul ati on
(% pl ants per category)**
Rate of product — ------------“--“----o

Tr eat ment (g/ kg seed) None Poor Good VG
THI RAM 75 WP 1.0 32.7 29.7 a 27.6 6.3
AGRI CULTURAL STREPTOWCI N 1.0 + 1.0 24.8 42.9 b 22.8 5.1
+ TH RAM WP
ANOVA P#0. 05 ns S ns ns
Coefficient of Variation (% 29.8 12.1 24. 4 41.3

* The values in this table are the neans of ten replications.
** These data were arcsin transformed before ANOVA and the detransforned
means are present here. VG = very good nodul ati on.
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PVMR REPORT # 89 SECTI ON H: DI SEASES OF VEGETABLES AND
SPECI AL CROPS
| CAR: 93000482
CROP: Dry bean (Phaseolus vulgaris L.), cv. Ohello
PEST: VWhite nmold, Sclerotinia sclerotiorum(Lib.) de Bary

NAVE AND AGENCY:

HOMRD R J, CHANG K F, BRIANT M A, MADSEN B M and GRAHAM S G

Al berta Agriculture, Food and Rural Devel opnent

Crop Diversification Centre, South, SS 4, Brooks, Al berta T1R 1E6

Tel: (403) 362-1328; Fax: (403) 362-1326; Emmil: howardr @gric. gov. ab. ca
TEWARI J P

Faculty of Agriculture, Forestry and Hone Economi cs

Departnment of Agricultural, Food and Nutritional Science

University of Al berta, Ednonton, Al berta T6G 2P5

Tel : (403)492-4554; Fax: (403) 492-4265; Email: jtewari @fns. ual berta.ca

TITLE: EFFI CACY OF TWDO COMMVERCI AL FUNG Cl DES AND SEVEN CALCI UM PRODUCTS FOR
THE CONTROL OF WHI TE MOLD ON DRY EDI BLE BEANS | N SOUTHERN ALBERTA I N
1996

MATERI ALS: CALCI UM CARBONATE ( CaCGO;; 40. 04% Ca), CALCI UM ACETATE

(Ca(CGHOG) .. HLO 22. 7% Ca), CALCI UM NI TRATE (Ca(NG;),. H,O 16.97% Ca), CALCI UM
CHLORI DE (Cad ,.2H,O 27.3% Ca), CALCI UM PHOSPHATE (Ca(H,PQ,),; 15.9% Ca),

CALCI UM SULPHATE (CaSG,. 2H,O, 23.3% Ca), CALCI UM HYDROXI DE (Ca(CH), 54.1% Ca),
BENLATE (benonyl 50% WP), RON LAN DF (vincl ozolin 50% W5

METHODS: This trial was conducted in a conercial field of Qthello pinto beans
near Rolling Hlls, Al berta, which was naturally infested with the white nold
pat hogen, Sclerotinia sclerotiorum The plot rows were 16.5 mlong and the row
spaci ng was 60 cm Each chemical treatnent (Table 1) was applied to four, 10
nt subplots. A simlar set of subplots was sprayed with tap water as an
untreated check. The treatnents were arranged in a random zed conpl ete bl ock
design with four replications. The sprays were applied with a CO-propell ed,
hand- hel d sprayer equi pped with one, Tee Jet 8001 nozzle. The spray was
directed onto both sides of each row to ensure conplete coverage. The

equi val ent of 375 L/ ha of spray mxture was applied to each subplot using a
boom pressure of 250 kPa. The beans were sprayed tw ce during the grow ng
season, once on July 18 when the flower buds were just starting to open and

t he canopy had not yet closed over the rows, and again on August 8 when pods
were form ng and the canopy had covered between the rows. No white nold
synptons were evident at either spray date. Seven different cal ci umcontaining
products were applied at rates of 1.9 to 6.3 kg of product/ha. The fungicides
RONI LAN DF (1.0 kg/ ha) and BENLATE (2.24 kg/ha) were al so sprayed onto the

pl ots. BENLATE was the comercial standard agai nst whi ch other products under
test were conpared.

On August 29 the total nunber of plants, as well as the nunber with
white nmold synptons, were recorded along the entire |l ength of each treatnment
row. These data were converted to %infected plants, arcsin transfornmed and
subj ected to ANOVA

RESULTS: Disease levels within the plot were relatively |ow and variable. The

subplots treated with CALCI UM HYDROXI DE, RONI LAN DF and BENLATE had the | owest
| evel s of disease, but they were not significantly (P#0.05) different fromthe
untreated check.

CONCLUSI ONS:  Under the | ow di sease conditions of this experinment, five of the
seven cal ci um products tested provided a |l evel of white nold control
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equi val ent to BENLATE, the standard fungicide.

Table 1. The incidence of white nold in Gthello pinto dry beans sprayed wth
seven cal ci um products, RONI LAN DF and BENLATE at Rolling Hlls, Alberta, in
1996. *

CALCI UM CARBONATE 2.5 4

CALCI UM ACETATE 4.4 8

CALCI UM CHLORI DE 3.8 4

CALCI UM PHOSPHATE 6.3 1
CALCI UM SULPHATE 4.3 21.2 ab

CALCI UM HYDROXI DE 1.9 3

CALCI UM NI TRATE 4.9 0

2.2 6

1.0 6

1

BENLATE 4 7.6 cd
RONI LAN DF . 4.6 d
Unt reat ed check - 14.1 abcd
ANOVA P#0. 05 - [

Coefficient of Variation (% 29.0

* Each value in this table is the nean of four replications. The raw data
were arcsin transformed before ANOVA and the detransforned nmeans are

presented here. Nunbers within a colum followed by the sanme small letter
are not significantly different according to a Duncan’s Miltiple Range Test
(P#0. 05).
PVMR REPORT # 90 SECTI ON H: DI SEASES OF VEGETABLES AND
SPECI AL CROPS
| CAR 61009653

CROP: Field pea (PisumsativumL.), cvs. Patriot and Carneval
PEST: Mycosphaerel |l a blight, Mycosphaerella pinodes (Berk. & Blox.)

NAVE AND AGENCY:

DENEKA B, TURNBULL G and HWANG S F

Al berta Research Council, Bag 4000, Vegreville, Al berta T9C 1T4

Tel: (403) 632-8228 Fax: (403) 632-8379 E-mumil: barbden@ec. arc. ab. ca
CHANG K F and HOMRD R J

Crop Diversification Centre - South, SS#4, Brooks, Al berta T1R 1E6

Tel: (403) 362-1334 Fax: (403) 362-1326 E-mail: changk@gric. gov. ab. ca

TI TLE: EFFECT OF TI M NG AND FREQUENCY OF BRAVO SPRAYS ON MYCOSPHAERELLA
BLI GHT OF FI ELD PEA

MATERI ALS:  BRAVO 500 F (chlorothal onil 500 g/L SU)

METHODS: Field plot experinents were conducted at two sites, Mindare and
West | ock, Alberta in the spring of 1996. Both fields had severe mycosphaerella
blight in 1995. Field pea cvs. Patriot and Carneval were planted 4 cm deep on
May 15 and May 13 at Mundare and Westl ock, respectively, with a grain drill at
20 g seeds/row. A peat-based inoculant (Enfix-P™ at 30 nmlL/row was used as a
source of root-nodul ati ng bacteria. Each plot consisted of four, 6 mrows,
with a 30 cmrow spaci ng. Adjacent plots were separated by 0.2 mand replicate
plots by 2 m The experinment was arranged in a randonm zed conplete block wth
four replicates.

Application of Bravo was nmade using a knapsack sprayer with a 8002 tee-
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jet nozzle at 250 kpa at three different growh stages: early flowering on
July 13 and 22 (early spray), early podding on July 23 and 31 (m d-spray), and
poddi ng on August 9 and August 12 (late spray) at Miundare and Westl| ock
respectively. Bravo was sprayed either once, twice or three tines dependi ng on
the spray schedule. There were ten treatnents: early spray at two rates, md-
spray, early + md sprays at two rates, md + |late sprays at two rates, early
+ md + late sprays at two rates, and an untreated control. Bravo was applied
at a reconmmended water volune (1000 L/ha) for each spray. Plots were assessed
for synptons of Mycosphaerella pinodes infection three weeks after the fina
application. The upper, mddle and bottom portions of the plant were exam ned
for foliage infection. Synptons were visually estimted as the percent of
foliage area infected using a 0 - 5 scale where 0 = no infection, 1 #10% 2 =
11-25% 3 = 26-50% 4 = 51-75% and 5 = 76-100% of |eaf area affected. The
lesion on the |l ower stemwas nmeasured as well. At maturity, 4-netre sections
of each plot were swathed and conmbi ned. Seeds were dried to 16% noi sture at 40
EC and wei ghed.

RESULTS: Results are sunmarized in Tables 1 and 2. At both sites, all Bravo
treatments significantly reduced the severity of mycosphaerella blight on the
m ddl e and | ower | eaves. The di sease severity on the upper |eaves was
significantly reduced by all spray schedul es except the single early sprays at
West | ock, and by all nultiple sprays at the |ower rate at Mundare. Stem

| esions were reduced by all Bravo treatnents at Miundare and by the two triple
spray treatnents at Westlock. No significant differences occurred in seed
yield for any of the Bravo treatnents at either site, with the exception of
the m d-spray treatnent at Mundare.

CONCLUSI ONS: Based on results obtained at two |ocations in Alberta, Bravo was
effective in reducing the severity of nycosphaerella blight. In nost cases,

di sease severity on leaves and stens with two or three sprays was
significantly lower than on those treated with a single spray or the control
No di fferences in seed yield were observed between various spray schedul es
with Bravo, with the exception of the md-spray treatnent at Muindare.
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Table 1. Effect of schedul ed sprays of Bravo on severity of nycosphaerella
blight and seed yield of field pea, Miundare, 1996".

Tr eat nent Rat e Fol i ar Di sease Severity" Stem Yield
kg a.i. ------mmmmm e Lesi on
/ ha) Upper M ddl e Lower (cm (g/plot)

Contr ol 0 1.21 ab 2.74 a 4.19 a 12.2 a 1061 ab
Early Spray 3.1 1.13 bed 2.31 b 3.81 b 10.3 b 1088 a
Early Spray 4.0 1.27 a 2.30 b 3.40 de 10.0 b 1136 a
M d Spray 3.1 1.31 a 2.09 cd 3.64 bc 10.7 b 924 b
Early + Md Sprays

2.0 1.01 d 1.80 ef 3.01 fg 9.0 c 1123 a
Early + Md Sprays

3.1 1.11 bcd 1.68 f 3.01 fg 8.8 cd 1097 a
Md + Late Sprays

2.0 1.06 cd 2.16 bc 3.54 «cd 9.1 ¢ 1109 a
Md + Late Sprays

3.1 1.14 bc 1.91 de 3.23 ef 8.3 cd 1084 a
Early + Md + Late Sprays

2.0 1.04 cd 1.84 ef 2.80 gh 8.1 d 1175 a
Early + Md + Late Sprays

3.1 1.10 bcd 1.73 ef 2.67 h 6.8 e 1111 a
ANOVA P<0. 05 S S S S S

Means within a colum followed by the same letter are not significantly
di fferent according to Duncan's Miltiple Range Test (P#0.05).

Severity rating scale: 0 = clean, 1 # 10% 2 = 11-25% 3 = 26-50%

4 = 51-75% and 5 = 76-100% of |eaf area infected.

Table 2. Effect of schedul ed sprays of Bravo on severity of nycosphaerella
blight and seed yield of field pea, Wstlock, 1996".

Tr eat nent Rat e Fol i ar Di sease Severity" Stem Yield
e I T I Lesi on (g/plot)
/ ha) Upper M ddl e Lower (cm

Cont r ol 0 1.10 a 2.24 a 4.06 a 6.76 ab 1947
Early Spray 3.1 0.98 ab 1.55 b 3.39 bc 4.51 bc 2205
Early Spray 4.0 1.04 ab 1.40 bc 3.18 «cd 5.01 abc 2213
M d Spray 3.1 0.91 bec 1.48 bc 3.46 b 5.46 abc 2025
Early + Md Sprays

2.0 0.59 d 0.99 d 2.06 f 4.24 bc 2135
Early + Md Sprays

3.1 0.51 d 0.95 d 1.79 ¢ 5.86 abc 2092
Md + Late Sprays

2.0 0.83 ¢ 1.30 c 2.68 e 7.18 a 1966
Md + Late Sprays

3.1 0.84 ¢ 1.50 b 2.95 d 4.86 abc 1994
Early + Md + Late Spray

2.0 0.64 d 1.09 d 1.71 ¢ 3.56 ¢ 2037
Early + Md + Late Sprays

3.1 0.59 d 0.90 d 1.66 g 4.20 c 2131
ANOVA P<0. 05 S S S S ns

Means within a colum followed by the same letter are not significantly
di fferent according to Duncan's Miltiple Range Test (P#0.05).

Severity rating scale: 0 = clean, 1 # 10% 2 = 11-25% 3 = 26-50%

4 = 51-75% and 5 = 76-100% of |eaf area infected.
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PVMR REPORT # 91 SECTI ON H: DI SEASES OF VEGETABLES AND
SPECI AL CROPS
STUDY DATA BASE: 362-1241-9301

CROP: Field pea, cv Radl ey and G ande
PEST: Powdery m | dew Erysi phe pisi Syd.

NAMVE AND AGENCY:

WARKENTIN T D, XUE A G and MCANDREW D W

Agriculture and Agri-Food Canada, Mrden Research Centre
Unit 100-101, Route 100, Morden, Manitoba R6M 1Y5

Tel : (204) 822-4471 Fax: (204) 822-6841

TI TLE: EFFECT OF MANCOZEB AND MYCLOBUTANI L ON THE CONTROL OF PONDERY M LDEW
OF FI ELD PEA

MATERI ALS: DI THANE (nmancozeb 75% , NOVA 40W (nycl obutanil 409%,
RH 0611 (rmancozeb 60% + mycl obutanil 2%

METHODS: Experinents were conducted at two sites three kmapart (Mrden-N and
Morden-S) near Mrden, Manitoba in 1996. Field pea (PisumsativumL.) was
planted in 4-row plots with a row length of 3 m 0.3 m spaci ng between rows,
and 1.2 mbetween plots. Seeding rate was 75 seeds/ nf. The experi nent was
arranged in a split plot design with four replicates; the two cultivars G ande
and Radley were the main plots, and fungicide treatnents were subplots. Dates
of seeding were 25 May at Morden-N and 3 June at Morden-S; harvest dates were
28 August at Mrden-N and 10 Septenber at Morden-S.

Nat ural infestations of powdery ml|dew occurred, i.e., plots were not
i nocul ated. Fungicides rates were as follows: DI THANE 1500 g a.i./ha; NOVA 40W
56 g a.i./ha; RH 0611 (Il ow) 900 g mancozeb/ha + 30 g nycl obutanil/ha; RH 0611
(high) 1500 g mancozeb/ha + 50 g nycl obutanil/ha. The fungicide treatnents
were applied either once or twice during the growi ng season. The initial
application was made at the onset of synptons which occurred on 25 July at
Morden-N and on 23 July at Morden-S; second applications were nade on 9 August
at Morden-N and on 6 August at Morden-S. Fungicides were applied in a water
vol ume of 300 L/ha at 276 kPa using a hand-held carbon di oxi de pressurized
field plot sprayer equipped with three TeeJet 8004SS nozzles. Plots were
assessed for powdery mldew severity two weeks after the final application.
Synptonms were visually estimated using a 0-9 scale, where 0=no infection and
9=all of the foliage area infected.

RESULTS: The effect of DI THANE, NOVA 40W and RH 0611 on the control of
powdery mldew on field pea at two locations in Manitoba in 1996 is summari zed
in Table 1. Powdery mi | dew severity was greater at Mrden-S than at Mrden-N
At Morden-N, all fungicides reduced powdery m | dew severity. The nost
effective treatnments were those containing nyclobutanil. At Mrden-S, double
application of fungicides containing myclobutanil reduced powdery m | dew
severity. Fungicide treatnments did not result in significant yield increases
at Morden-N. At Morden-S, all fungicide treatnments containing mycl obutanil

i ncreased seed yield. Double applications of all treatnents containing

nmycl obutanil resulted in significantly greater yield than single applications.
The doubl e application of NOVA 40Wresulted in a seed yield 164% of the
untreated control.

CONCLUSI ONS: DI THANE r educed powdery mi|l dew severity under conditions of |ow
di sease pressure. NOVA 40Wand RH 0611 were effective in reducing powdery

m | dew severity under conditions of high disease pressure. Under high disease
pressure, field pea yield was increased by a single or double application of
NOVA 40W and by a doubl e application of RH 0611.
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Tabl e 1.
Ef fect of D THANE, NOVA 40W AND RH 0611 on the control of powdery m | dew on
field pea at two locations in Manitoba in 1996.

Tr eat ment No. of applications D sease severity (0-9) Yi el d (kg/ ha)
Morden-N Morden-S Morden-N Morden-S
DI THANE 1 4.5 5.9 3590 2160
NOVA 40W 1 1.9 5.8 3540 2400
RH 0611 (low) 1 2.6 5.8 3350 1840
RH 0611 (high) 1 2.7 5.8 3440 2150
DI THANE 2 4.2 6.0 3560 2010
NOVA 40W 2 1.6 2.0 3430 3230
RH 0611 (low) 2 2.3 2.9 3460 2980
RH 0611 (high) 2 1.6 2.3 3640 3110
CONTROL 0 5.9 6.2 3480 1970
C V. 27. 4 11.8 9.6 21.6
L.S.D. (0.05) 0.70 0. 46 ns 440
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PMR REPORT # 92 SECTI ON H: DI SEASES OF VEGETABLES AND SPECI AL CROPS
STUDY DATA BASE: 362-1241-9301

CROP: Field pea, cv Radl ey and AC Tanor

PEST: Mycosphaerel l a blight Mycosphaerella pinodes (Berk. & Blox.)

NAME AND AGENCY:

WARKENTIN T D, XUE A G, and MCANDREW D W

Agriculture and Agri-Food Canada, Mrden Research Centre
Unit 100-101, Route 100, Morden, Manitoba R6M 1Y5

Tel : (204) 822-4471 Fax: (204) 822-6841

TI TLE: EFFECT OF MANCOZEB AND MYCLOBUTANI L ON THE CONTROL OF MYCOSPHAERELLA
BLI GHT OF FI ELD PEA

MATERI ALS: DI THANE (nmancozeb 75%, NOVA 40W (mycl obutani|l 40%,
RH- 0611 (mancozeb 60% + nycl obutanil 2%

METHODS: Experinents were conducted at two sites three km apart (Morden-N and
Mor den-S) near Morden, Manitoba in 1996. Field pea (PisumsativumL.) was
planted in 4-row plots with a row length of 3 m 0.3 m spacing 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; the two cultivars AC
Tanmor and Radley were the main plots, and fungicide treatnents were subpl ots.
Dat es of seeding were 25 May at Morden-N and 3 June at Mrden-S; harvest dates
were 28 August at Morden-N and 10 Septenber at Morden-S.

Pl ots were inoculated at the seedling (6-10 nodes) stage with pea straw

i nfested with Mycosphaerella blight. Fungicides rates were as follows: DI THANE
1500 g a.i./ha; NOVA 40W56 g a.i./ha; RH- 0611 (Il ow) 900 g nancozeb/ha + 30 g
mycl obut ani | / ha; RH 0611 (high) 1500 g mancozeb/ha + 50 g mycl obutanil/ha. The
fungicide treatments were applied either once or twi ce during the grow ng
season. The initial application was made at the onset of synptons which
occurred on 15 July at Mrden-N and on 23 July at Mrden-S; second
applications were made on 30 July at Mdrden-N and on 6 August at Morden-S.
Fungi ci des were applied in a water volune of 300 L/ha at 276 kPa using a hand-
hel d carbon di oxi de pressurized field plot sprayer equipped with three Teelet
8004SS nozzles. Plots were assessed for Mycosphaerella blight synptons two
weeks after the final application. Synptonms were visually estimted using a O-
9 scale, where 0=no infection and 9=all of the foliage area infected.

RESULTS: The effect of DI THANE, NOVA 40W and RH-0611 on the control of
Mycosphaerella blight on field pea at two | ocations in Manitoba in 1996 is
summari zed in Table 1. Mycosphaerella blight severity was high at both

| ocations. Fungicide treatnents did not reduce Mycosphaerella blight severity
at Morden-S. At Morden-N, DI THANE had a significant but small effect in
reduci ng Mycosphaerella blight severity. Fungicide treatments did not result
in significant yield increases at Morden-N. At Morden-S, all fungicide
treatnments except the single application of DI THANE i ncreased seed yield.
Doubl e applications of all fungicides resulted in significantly greater yield
than single applications.

CONCLUSI ONS: DI THANE, NOVA 40W and RH 0611 had little or no effect in
reduci ng severity of Mycosphaerella blight. However, at one of two |ocations
field pea yield was increased by single applications of NOVA 40Wand RH- 0611
and by doubl e application of DI THANE
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Table 1. Effect of DI THANE, NOVA 40W AND RH-0611 on the control of
Mycosphaerella blight on field pea at two | ocations in Manitoba in 1996.

Tr eat nent No. of applications Disease severity (0-9) Yield (kg/ ha)
Morden-N Mbdrden-S Morden-N Mbdrden-S

DI THANE 1 6.4 6.3 2410 1900

NOVA 40W 1 6.8 6.5 2370 2110

RH- 0611 (| ow) 1 6.6 6.5 2510 2020

RH- 0611 ( high) 1 6.7 6.4 2600 2080

DI THANE 2 6.2 6.4 2560 2120

NOVA 40W 2 6.6 6.4 2300 2370

RH 0611 (| ow) 2 6.7 6.3 2290 2440

RH- 0611 ( high) 2 6.6 6.3 2500 2520

CONTROL 0 6.8 6.4 2450 1790

C. V. 4.1 4.3 11.8 12. 2

L.S.D. (0.05) 0.23 ns ns 219

PMR REPORT # 93 SECTI ON H: DI SEASES OF VEGETABLES AND SPECI AL CROPS

CROP: Field pea, cv Radley and AC Tanor

PEST: Mycosphaerell a blight Mycosphaerella pinodes (Berk. & Bl ox.)

NAME AND AGENCY:

WARKENTIN T D, XUE A G MCANDREW D Wand RASHI D K Y

Agriculture and Agri-Food Canada, Mrden Research Centre

Unit 100-101, Route 100, Morden, Manitoba R6M 1Y5

Tel : (204) 822-4471 Fax: (204) 822-6841 Enmail: TWARKENTI NGEM AGR. CA

TI TLE: EFFECT OF RATE AND TI M NG OF APPLI CATI ON OF CHLOROTHALONI L ON CONTROL
OF MYCOSPHAERELLA BLI GHT OF FI ELD PEA

MATERI ALS: BRAVO 500 (chlorothalonil 50%

METHODS: The experinent was conducted at Mrden, Manitoba in 1996. Field pea
(PisumsativumL.) was planted in 4-row plots with a rowlength of 3 m 0.3 m
spaci ng between rows, and 1.2 m between plots. Seeding rate was 75 seeds/ nt.
The experinment was arranged in a split-split plot design with four replicates;
the two cultivars AC Tanor and Radl ey were the main plots, three BRAVO 500
rates (1.0, 1.5, and 2.0 kg a.i./ha) were subplots, and eight application
frequency/timngs (control, first flower (FF), md-flower (MF), late flower
(LF), FF+MF, FF+LF, MF+LF, FF+MF+LF) were the sub-sub plots. The entire
experinment consisted of 192 plots. Date of seeding was 15 May; harvest date
was 29 August.

Pl ots were inoculated at the seedling (6-10 nodes) stage with pea straw
infested with Mycosphaerella blight. The initial application of BRAVO 500 was
made at first flower which coincided with the onset of synptons on 9 July;
second application was made on 17 July; and third application was nade on 25
July. Fungicides were applied in a water volunme of 300 L/ha at 276 kPa using a
hand- hel d carbon di oxi de pressurized field plot sprayer equipped with three
TeeJet 8004SS nozzles. Plots were assessed for Mycosphaerella blight synptons
two weeks after the final application. Synptons were visually estimted using
a 0-9 scale, where 0=no infection and 9=all of the foliage area infected.
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RESULTS: A highly significant cultivar (main plot) effect occurred in this
experiment for the Mycosphaerella blight severity rating (P=0.0001). AC Tanor
was nore susceptible, with mean rating 5.3, conpared to Radley wi th nean
rating 3.8. However, the cultivar effect was not significant for yield; AC
Tanmor and Radley had simlar yield. AC Tanor has greater genetic yield
potential, thus, yield was simlar for the two cultivars despite nore severe
Mycosphaerel l a blight on AC Tanor.

A significant rate (sub-plot) effect occurred in this experinent for the
Mycosphaerel | a blight severity rating (P=0.0014) and for yield (P=0.0453).
Severity was less at the 1.5 and 2.0 kg a.i./ha BRAVO 500 rates than at the
1.0 kg a.i./ha rate. Correspondingly, yield was significantly greater at the
2.0 kg a.i./ha rate than at the 1.0 kg a.i./ha rate.

The effects of application frequency/tim ng (sub-sub plots) are
summarized in Table 1. Since the interaction between cultivar and application
frequency/tim ng was significant for both Mycosphaerella blight severity
rati ng (P=0.0001) and yield (P=0.0001), data are presented for AC Tanor and
Radl ey separately. Disease severity was reduced by single applications of
BRAVO 500 on both cultivars. Miltiple applications further reduced severity on
AC Tanor, and to a | esser extent on Radley. Simlarly, yield was increased by
singl e applications of BRAVO 500 on both cultivars, with nmultiple applications
further increasing yield of AC Tanor but not of Radley. A single application
of BRAVO 500 applied at late flower resulted in a 67% yield increase for AC
Tanmor, while a single application at early flower resulted in a 19% i ncrease
for Radley. The nost effective treatnment was the triple application of BRAVO
500 which resulted in a 104%yield increase for AC Tanor and a 23% i ncrease
for Radley.

CONCLUSI ONS: AC Tanor was nore susceptible to Mycosphaerella blight than

Radl ey. The 2.0 kg a.i./ha rate of BRAVO 500 was sonewhat nore effective than
the 1.0 kg a.i./ha rate in reduci ng Mycosphaerella blight severity and

i ncreasing yield. Single applications of BRAVO 500 reduced di sease severity
and increased yield of both cultivars. AC Tanor, the nore susceptible
cultivar, was nore responsive than Radley to nultiple applications.
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Table 1. Effect of timng of application of BRAVO 500 on the control of
Mycosphaerel l a blight of field pea in Manitoba in 1996 (mean of the three
rates of BRAVO 500 tested).

Application Di sease severity (0-9) Yi el d (kg/ ha)
frequency/tim ng AC Tanor Radl ey AC Tanor Radl ey
CONTROL 6.8 5.8 2889 4169
FF* 5.9 4.0 4195 4958
MF 5.3 3.8 4655 4893
LF 5.5 3.4 4830 4874
FF+MF 5.1 3.5 4999 5092
FF+LF 5.0 3.3 5216 5028
MF+LF 4.7 3.3 5491 4964
FF+MF+LF 4.1 3.0 5908 5110
C. V. 7.0 8.4 6.1 6.3
L.S.D. (0.05) 0.30 0. 26 236 252
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PMR REPORT # 94 SECTI ON H: DI SEASES OF VEGETABLES AND SPECI AL CROPS
STUDY DATA BASE: 362-1241-9402

CROP: Field pea, cv. Carneva

PEST: Mycosphaerel l a blight, Mcosphaerella pinodes (Berk. & Bl oxan) Vestergr

NAME AND AGENCY:

IXUE A G 2MOONS B, 'TUEY H, and *WOLFE

IAgriculture and Agri-Food Canada, Morden Research Centre

Unit 100-101, Route 100, Morden, Manitoba R6M 1Y5

Tel : (204) 822-4471 FAX: (204) 822-6841

2 Zeneca Agro, 3 - 75 Scurfield Blvd. Wnnipeg, Manitoba R3Y 1P6
Tel : (204) 489-7860 Fax: (204)489-7923

TI TLE: EFFECT OF FUNG Cl DE APPLI CATI ONS ON THE CONTRCL OF MYCOSPHAERELLA
BLI GHT OF FI ELD PEAS - 1996

MATERI ALS: BRAVO 500 (Chlorothalonil 50%, |Cl A5504 12.5% |Cl A5504 25%

METHODS: The field experiment was conducted at Morden in 1996. Field pea
(PisumsativumL.) cultivar Carneval was grown in 4-row plots, 3.0 mlong with
30 cm row spaci ng. The experinment was arranged in a randonized conplete bl ock
design with 4 replicates. Plots were seeded on 10 May at 75 seeds/nf. Al

plots were inoculated with pea straw artificially infected with Mycosphaerella
pi nodes at 10 g straw nf at 6-10 node growm h stage. Treatnents which consisted
of fungicides and their rates were | ClI A5504 at 125 g ai/ha, |ClA5504 250 g
ai / ha, and chlorothalonil 1500 g ai /ha. Treated plots were sprayed either
once or twice during the growi ng season, at early flowering and poddi ng
stages, on 3 and 19 July, respectively. The fungicides were applied in a water
vol une of 260 L/ha using a conpressed air sprayer with 12.0 L capacity and
equi pped with a single cone nozzle. Disease severity was recorded on a scale
of 0 (no disease) to 9 (all |eaves of the plant severely blighted) on 8 August
when plants were at pod-fill stage. Plants were harvested at maturity (27
August) and total seed yield per plot and 1000-seed wei ght adjusted to 13%
seed noisture content were collected. Data were subjected to anal ysis of
variance using the SAS program and treatnent neans were separated by the | east
significant difference test (LSD) at a probability |evel of 0.05.

RESULTS: All fungicide treatnents were effective in reducing the severity of
Mycosphaerel l a blight and increasing yield and quality in conparison to the
unsprayed control (Table 1). Yield was increased by 28.6-51.2% 15.6-24. 3% and
15.5-36.3% from applications of |1ClA5504 at 125 g ai/ha, |ClA5504 250 g ai/ha,
and chl orothal onil 1500 g ai /ha, respectively. However, the yield

i mprovenments were not significantly different fromthe control, in agreenent
with the high variation in yield (CV = 44.1). |1ClIA5504 was nore effective than
chlorothalonil in both controlling the disease and increasing yield. The

effects were greatest when | Cl A5504 was applied twice at early flowering and
poddi ng stages at the rate of 125 g ai/ha.

CONCLUSI ONS: Both | Cl A5504 and chl orothal onil were effective in reducing the
severity of Mycosphaerella blight and increasing seed yield and quality.

| Cl A5504 had a greater effect in reducing the disease and increasing the yield
potential than that of chlorothalonil, which is currently considered the npst
effective fungicide for controlling Mycosphaerella blight of field pea in
Canada

ACKNOW.EDGVENT:  The financial support of Zeneca Agro and the Manitoba Pul se
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Table 1. Effect of fungicide applications on control of Mcosphaerella blight
of field pea in 1996

Application Di sease Yield
Fungi ci de Rat e severity 1000- seed

(kg ai/ha) Timng* (0-9) (kg/ ha) wei ght (Qg)
| Cl A5504 0. 125 F 5.5 bcd** 2903 a 214.0 abc
| Cl A5504 0. 125 P 5.4 bcd 3321 a 216.9 abc
| Cl A5504 0.125 F+P 4.9 d 3412 a 223.1 a
| Cl A5504 0. 250 F 5.5 bcd 2805 a 220.4 ab
| Cl A5504 0. 250 P 5.3 cd 2609 a 218.5 ab
| Cl A5504 0. 250 F+P 5.3 cd 2694 a 218.0 abc
Chl orothal oni|l 1.500 F 6.0 b 3077 a 211.0 bc
Chl orot hal oni | 1.500 P 5.6 bc 2779 a 212. 3 abc
Chl orot hal oni | 1.500 F+P 5.8 bc 2607 a 214. 4 abc
Cont r ol 6.9 a 2257 a 206.8 ¢

* F = Flowering and P = Poddi ng.
** Values in the same colum followed by the same letter are not significantly
different at P = 0.05 (LSD)

PMR REPORT # 95 SECTI ON H: Dl SEASES OF VEGETABLE AND SPECI AL CROPS
| CAR #: 206003

CROP: Lettuce cv. Ithaca

PEST: Lettuce drop Sclerotinia sclerotiorum (Lib.) deBary and Sclerotinia

m nor Jagger

NAME AND AGENCY:

MCDONALD M R, JANSE S and VANDER KOO K

Muck Research Station, HR 1.0, RR # 1 Kettleby, Ontario LOG|1JO
Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: EFFI CACY OF CALCI UM NI TRATE FOR THE CONTROL OF SCLEROTI NI A DROP OF
LATE TRANSPLANTED LETTUCE, 1996

MATERI ALS: DI THANE M 22 (rmaneb 80% , CALCI UM NI TRATE (Ca 19%, LIME
(dolomtic).

METHODS: Lettuce was seeded in plug trays (128 plugs/tray) on June 7 and the
seedl i ngs were transplanted on July 11, into naturally infested organic soi

at the Muck Research Station. Rows were 42 cm apart and plant spacing at 30
cm A randoni zed conpl ete block arrangenment with four bl ocks per treatnent was
used. Each replicate consisted of 8 rows, 5 neters in length. Agricultura

LIME was applied at 3 T/ha to the soil prior to transplanting. D THANE M 22 at
2.25 kg/ ha was used as a standard treatment for conparison with three
concentrations (0.01, 0.1, 1.0% Ca) of CALCIUM NI TRATE in solution as well as
an untreated check. Foliar spray treatnents were applied using a sol o backpack
sprayer at 60 p.s.i. using a flat fan nozzle in 500 L/ha of water on July 31
August 7, 14 and 21. The trial was harvested on August 28 and a sanple of 25
heads per replicate was wei ghed. The nunber of heads infected with sclerotinia
was assessed at harvest. Data were analyzed using the General Analysis of
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Vari ance function of the Linear Mddels section of Statistix, V.4.1.
RESULTS: As presented in Table 1.

CONCLUSI ONS: No significant (P=0.05) differences were found. All treatnents
had hi gher percent narketabl e heads than the check. The agricultural LIME at 3
T/ ha had the | owest percentage of sclerotinia infection. Marketable weight did
not differ significantly between treatnments and check

Tabl e 1. Eval uation of DI THANE M 22, CALCI UM NI TRATE, and LI ME for control of
| ettuce sclerotinia at the Muck Research Station, Bradford, Ontario in 1996.

Tr eat ment Rat e Mar ket abl e Sclerotinia Mar ket abl e
heads (% infection (% wei ght (kg)**
Check 48 a 2.55 a 31.45 a*
DI THANE M 22 2. 25 kg/ ha 60 a 3.10 a 28.96 a
CALCI UM NI TRATE 0.01% 61 a 5.13 a 29.33 a
CALCI UM NI TRATE 0. 1% 59 a 1.85 a 29.45 a
CALCI UM NI TRATE 1.0% 56 a 4.55 a 31.04 a
LI ME 3 T/ ha 57 a 0.70 a 31.35 a

* Nunmbers in a colum followed by the sane letter are not significantly
different at P=0.05, Fisher's Protected L.S.D. Test. ** 25 heads.

PMR REPORT # 96 SECTI ON H: DI SEASES OF VEGETABLE AND SPECI AL CROPS
| CAR #: 206003
CROP: Lettuce cv. Ithaca
PEST: Lettuce drop, Sclerotinia sclerotiorum (Lib.) deBary and Sclerotinia

m nor Jagger

NAME AND AGENCY:

MCDONALD M R, JANSE S and VANDER KOO K

Muck Research Station, HR 1.0, RR # 1 Kettleby, Ontario LOG|1JO
Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: EFFI CACY OF CALCI UM NI TRATE FOR THE CONTROL OF SCLEROCTI NI A DROP OF
EARLY TRANSPLANTED LETTUCE, 1996

MATERI ALS: DI THANE M 22 (naneb 80%, CALCI UM NI TRATE (Ca 19%, LIME
(dolomtic).

METHODS: Lettuce was seeded in plug trays (128 plugs/tray) on April 3 and the
seedl i ngs were transplanted on May 16, into naturally infested organic soil at
the Muck Research Station. Rows were 42 cm apart and plants spaced 30 cm
apart. A random zed conpl ete bl ock arrangement with four blocks per treatnent
was used. Each replicate consisted of 8 rows, 5 nmeters in length. Agricultura
LI ME was applied at 3 T/ha to the soil prior to transplanting. DI THANE M 22
(2.25 kg/ ha) was used as a standard treatnent for conparison with three

CALCI UM NI TRATE solutions (0.01, 0.1 and 1.0% Ca), as well as an untreated
check. Treatnments were applied on June 19, 24 and July 3 using a solo backpack
sprayer at 60 p.s.i. using a flat fan nozzle in 500 L of water per hectare.
The trial was harvested on July 8 and sanples of 25 heads per replicate were
wei ghed. The nunber of heads infected with sclerotinia was assessed at

harvest. Data were anal yzed using the General Analysis of Variance function of
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t he Linear Models section of Statistix, V.4.1.
RESULTS: As presented in Table 1.

CONCLUSI ONS: The 1% CALCI UM NI TRATE sol ution had the | owest percent of

mar ket abl e heads and wei ght and the hi ghest percent infection of Sclerotinia.
Significant (P=0.05) differences were found between CALCI UM Nl TRATE (1% and

the check in percent marketabl e heads and percent infection. No significant

di fferences were found between all other treatnments. Significant differences

were found between CALCI UM NI TRATE (1% and DI THANE M 22 in harvest yield. All
ot her treatnents were not significantly different. No noticeable signs of

pl ant injury were observed on any treatnents of CALCI UM Nl TRATE or LI ME

CALClI UM NI TRATE was not effective in the control of sclerotinia drop of

| ettuce under the conditions of this experinment.

Table 1. Evaluation of DI THANE M 22, CALCI UM NI TRATE, and LIME for control of
| ettuce sclerotinia at the Miuck Research Station, Bradford, Ontario in 1996.

Tr eat ment Armount Mar ket abl e  Scl erotinia Mar ket abl e (25 heads)
(9% infection (%9 weight (kg)

Check 74 a 2.25 a 29.29 ab

DI THANE M 22 2.25 kg/ha 69 ab 3.48 ab 31.04 a

CALCI UM NI TRATE 0. 01% 68 ab 4.13 ab 29.64 ab

CALCI UM NI TRATE 0. 1% 69 ab 3.68 ab 29.92 ab

CALCI UM NI TRATE 1. 0% 64 b 7.65 b 28.62 b

LI ME 3 T/ ha 70 ab 5.85 ab 30.43 ab

* Nurmbers in a colum followed by the sane letter are not significantly

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

PMR REPORT # 97 SECTION H: DI SEASES OF VEGETABLE AND SPECI AL CROPS
| CAR #: 206003

CROP: Oni ons
PEST: VWhite rot, Sclerotium cepivorum BerKk.

NAME AND AGENCY:

MCDONALD, M R, HOVIUS, M H Y and SCHUVACHER, B

Mick Research Station, HRIO, R R #1, Kettleby, Ontario LOG 1J0
Tel : (905) 775-3783 Fax: (905) 775-4546

TITLE: FIELD EVALUATI ON OF ONI ON BREEDI NG LI NES FOR RESI STANCE TO THE WHI TE
ROT PATHOGEN, Scl erotium cepi vorum BERK.

MATERI ALS: Onion breeding |ines obtained from Asgrow Ltd.

METHODS: The trial was established in a commercial field (organic soil, pH
6.4, OM 60% with a known history of white rot in the Holland Marsh. Onions
were seeded, 35 to 48 seeds per m using an Earth WAy garden seeder. Onions
were seeded in 2 rows 4cm apart with each group of 2 rows 42cm apart for a
total of 8 rows across a bed in the field on June 21st. Each |ine was
replicated four tinmes (5mx 2 rows per replicate) and arranged in a random zed
conpl ete bl ock design. Recormmended procedures for weed and insect problens
were followed. All onions were assessed for visible white rot infection in the
field on October 15th, 1996. Data were anal yzed using the General Analysis of
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Vari ance function of the Linear Mddels section of Statistix, V. 4.1.
RESULTS: Results are sunmarized in Table 1.

CONCLUSI ONS:  Signi ficant (P=0.05) differences anbng lines in white rot

i nci dence were found. Line XPH 15056 was significantly |ower than the rest
except XPH 15057 (Table 1). Line XPH 15058 had t he highest white rot incidence
and was significantly higher than the other lines except XPH 15055. All onions
were seeded |late and therefore, not all matured. The correl ation between the
percent mature bul bs and white rot incidence was not significant. Therefore,
bulb maturity was not related to white rot incidence although disease

i nci dence was | ow t hroughout the trial

Table 1. White rot incidence in Asgrow onion |ines, 1996.

Onion line Incidence of white rot (%

XPH 15058 8.195 a’ * Nunbers in a colum followed by the
XPH 15055 5.366 ab same letter are not significantly
XPH 15059 4.625 b different at P=0.05,

XPH 15057 2.372 bc Fi sher's Protected LSD Test.

XPH 15056 0.278 ¢

PMR REPORT # 98 SECTION H: DI SEASES OF VEGETABLE AND SPECI AL CROPS
| CAR #: 206003

CROP: Oni ons
PEST: VWhite rot, Sclerotium cepivorum Berk.

NAME AND AGENCY:

MCDONALD, M R, HOVIUS, M H Y and SCHUMACHER, B

Muck Research Station, HRIO, R R #1, Kettleby, Ontario LOG 1J0
Tel : (905) 775 3783 Fax: (905) 775 4546

TI TLE: FI ELD EVALUATI ON OF CYPROCONAZOLE SEED TREATMENT AND CULTI VAR ON
VWHI TE ROT | NCI DENCE ON ONI ON BULBS.

MATERI ALS: Pelleted and film coated Headl i ner seed treated with cyproconazol e
obt ai ned from Swedesboro Seed Co., and 6 comrercial cultivars Fortress, Bingo,
Nor star, Bingo, Headliner and Joint Venture. Al seed was treated w th PROGRO

METHODS: A trial was established in a conmercial field (organic soil, pH 6.4,
OM 60% with a known history of white rot in the Holland Marsh. Onions were
seeded using an Earth Way garden seeder giving 35 to 48 seeds per mfor
pelleted and 30 to 45 for filnmed. Onions were seeded in 2 rows 4cmapart with
each group of 2 rows 42cm apart for a total of 8 rows across a bed in the
field on June 21st. The plot size for each onion breeding |line was 5mx 2
rows. Each line was replicated four tines and arranged in a random zed

conpl ete bl ock design. Recormmended procedures for weed and insect problens
were followed. All onions were assessed for visible white rot infection in the
field on October 15th (rep 1) and October 16th (rep 2, 3 and 4), 1996. Data
were anal yzed using the General Analysis of Variance function of the Linear
Model s section of Statistix, V. 4.1.
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RESULTS: Results are sunmari zed in Table 1.

CONCLUSI ONS: The commercial cultivar, Fortress had the | owest white rot

i nci dence but was not significantly (P=0.05) lower fromthe other comrercia
cultivars (Joint Venture, Bingo, Norstar and Headliner) except for Prince
(Table 1). The cyproconazol e check fromthe pelleted seed (ie: no
cyproconazol e) had the highest white rot incidence but was not significantly
different fromthe filmcoated seed with no cyproconazole and 1.5g a.i./Kkg,
the pelleted seed with 2g a.i./kg of cyproconazole and the comercia
cultivar, Prince (Table 1). The white rot incidence in all the film coated
seed were not significantly different fromeach other except for the 2g
a.i./kg treatnment. Al the onions were seeded | ate and therefore, not al

mat ured. The correl ati on between the percent mature bul bs and white rot

i nci dence was significant (P=0.0047 with r=-0.32). Therefore, as the nunber of
mature oni ons increased the incidence of white rot decreased.

Table 1. White rot incidence on onion bulbs from Headliner onion seed treated
wi th cyproconazol e and untreated conmerci al seed of different cultivars, grown
at one commercial site in 1996.

Cul tivar/ Source Seed Coat Cyproconazol e*** VWite rot incidence (%
(%
HEADL| NER/ Swedesbor o pel | et 0 39.917 a”
HEADL| NER/ Swedesbor o film 0 34.885 ab
HEADLI| NER/ Swedesbor o pel | et 2 32.190 a-c
PRI NCE/ Seedway pel | et N A 30.486 a-d
HEADLI| NER/ Swedesbor o film 1.5 26. 358 a-e
HEADL| NER/ Swedesbor o pel | et 1.5 23.127 b-e
HEADLI| NER/ Pet oseed film N A 23.020 b-e
HEADL| NER/ Swedesbor o film 1 21.098 b-e
HEADLI| NER/ Swedesbor o pel | et 1 20.820 b-e
NORSTAR/ St okes pel | et N A 16. 917 c-e
HEADL| NER/ Swedesbor o film 2 16. 248 de
Bl NGO St okes pel | et N A 15. 840 de
JO NT VENTURE/ St okes pel | et N A 11.693 e
FORTRESS/ Asgr ow pel | et ed N A 10.884 e
* Commercial seed not treated with cyproconazol e.
** Nunmbers in a colum foll owed by the sane letter are not significantly
different at P=0.05, Fisher's Protected LSD Test. ***g a.i./kg of seed.
PMR REPORT # 99 SECTI ON H: DI SEASES OF VEGETABLE AND SPECI AL CROPS
| CAR #: 206003
CROP: Oni ons
PEST: VWite rot, Sclerotium cepivorum Berk.

NAME AND AGENCY:

MCDONALD, M R, HOVIUS, M H Y and SCHUMACHER, B

Muck Research Station, HRIO, R R #1, Kettleby, Ontario LOG 1J0
Tel : (905) 775 3783 Fax: (905) 775 4546

TI TLE: FI ELD EVALUATI ON OF COMVERCI AL AND ONI ON BREEDI NG LI NES FOR
RESI STANCE TO THE WHI TE ROT PATHOGEN, Scl erotium cepivorum BERK
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MATERI ALS: Onion breeding |ines obtained fromDr. |I.L. Goldman at the
Uni versity of Wsconsin, Dr. R Maxwell, Petoseed, and 4 comercial cultivars
Fortress, Norstar, Paragon and Joint Venture.

METHODS: Trials were established in 3 conmercial fields (organic soil, pH 6.4,
OM 60% with known histories of white rot in the Holland Marsh. Onions were
seeded in 288 plug trays in the greenhouse on April 9 1996 and transpl anted
into the field on June 13th (Site 1), June 17th (Site 2) and June 26th (Site
3) in rows 42cm apart at 40 plants/m The plot size for each onion Iine was 3m
X 1 rows (Site 1 and 3) and 1.4mx 1 row (Site 2). Each line was replicated
four times and arranged in a random zed conpl ete bl ock desi gn. Recommended
procedures for weed and i nsect problens were followed. All onions were
assessed for visible white rot infection in the field on October 15th (Site 1)
and COctober 16th (Site 2 and 3), 1996. Data were anal yzed by General Analysis
of Variance function of the Linear Mdels section of Statistix, V. 4.1.

RESULTS: Results are sunmarized in Table 1 for site 1. There were no visible
signs of white rot infection at site 2 and 3.

CONCLUSI ONS: The onion lines could be divided into two main groups with
different levels of white rot resistance. Higher |evels of resistance were
found in the onions fromthe University of Wsconsin (Table 1). Onions from
Pet oseed and the 4 commercial cultivars were | ess resistant. There were no
significant (P=0.05) differences in white rot incidence anong the W sconsin
lines. There was no significant correlation between the results from 1995 and
1996 al though levels of resistance anong lines fell into sinilar categories.
Al'l onions were transplanted late resulting in a shortened growi ng season. A
| arge percentage of bulbs did not reach maturity. There was no visible signs
of white rot infection at sites 2 and 3 which may be related to the infection
cycle. The fungus attacks the onion when it begins to mature, sites 2 and 3
had the | owest nunber of mature onions. The correl ation between the incidence
of white rot and percent mature bul bs was significant, positive but low (r=-
0.218), indicating that as the percent of mature bul bs increased the incidence
of white rot decreased.
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i ncidence in resistant onion lines grown at sites 1, 1995.

VWhite rot

i nci dence (%

PSR 459494
PSR 459694
PSR 459294
PARAGON

JO NT VENTURE

FORTRESS
PSR 459394
NORSTAR
PSR 499194
PSR 459094
W 454 B
VR 458

PSR 459594
PSR 458994

(W434 A X W 457)

W 459 C

(W 429 A X W 454)

W 456 C
W 458 C
WR 459

(W 440 A X W 458)
(W 434 A X W 455)

W 455 B
W 457 C

X W458 C

X W455 B

X W459 C
X W456 C

Pet oseed
Pet oseed

Pet oseed
Sunseeds
St okes
Asgr ow
Pet oseed

St okes
Pet oseed

Pet oseed
W sconsin

Pet oseed
Pet oseed

Pet oseed

W sconsin
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W sconsi n
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are not significantly

DI SEASES OF VEGETABLE AND SPECI AL CROPS

206003

Scl eroti um cepi vorum Ber k

MCDONALD, MR, SIRJUSINGH, C, HOVIUS, M H Y, and SCHUVACHER, B
Ontario LOG 1J0

Mick Research Stati on,
Tel : (905) 775-3783

HRIO R R #1,

Fax: (905) 775-4546

Kettl eby,

TI TLE: EVALUATI ON OF COMMERCI AL ONI ON CULTI VARS FOR RESI STANCE TO WHI TE ROT
USI NG A SCALE | NOCULATI ON TECHNI QUE

MATERI ALS: Oni on bul bs harvested from Muck Research Station Main Cultivar
Trial. Two isolates of Sclerotium cepivorum Berk, MG 1,

1-9 and MCG 2, 3-6.

METHODS: Segnents of onion scales of 35 cultivars were prepared for

i nocul ation as foll ows. The outer
The bul bs were surface disinfested in a 10% commerci a
m nutes and rinsed twice in sterile distilled water

dry scales were renoved from mature bul bs.
bl each solution for 5
Onions air dried for 30

m nut es had segnents of approximately 5cm x 5cmcut fromthe 2nd, 3rd or 4th

scal es of each bulb (outer
scal e' s inner

dry or thin green scales were discarded). Each

menbr ane was renoved and the segnent placed hollow side up on a
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sterilized perforated plastic tray (28cm x 50cm and the underside |abelled
with a permanent marker. Two Scl erotium cepi vorumisol ates were tested based
on two distinct nycelial conpatibility groups (MCG 1, 1-9 and MCG 2, 3-6)
present in the Holland Marsh (Earnshaw, 1994). The isol ates were grown on
potat o dextrose agar one week prior to inoculation. Agar discs, 5mmin

di aneter, were cut fromactively growing culture margins using a sterile cork
borer and placed nycelial side down in the centre of each segnent. Each
mycelial line was replicated four tines in a random zed conpl ete bl ock design.
Each replication, arranged in one plastic tray was stacked in a plexiglass
chanber (1.5m x 60 x 60cn) previously filled with water to 7.5cmto nmintain
hi gh humi dity. The chanber was covered with a black sheet for 5 days after

whi ch the dianmeter of the lesion formed on the scal e undersi des (convex side)
was neasured using a clear plastic ruler. A thernograph was placed beside the
chanber and under the sheet to nmonitor the tenperature. Data were anal yzed
usi ng the General Analysis of Variance function of the Linear Mdels section
of Statistix V. 4.1.

RESULTS: Results are summarized in Table 1.

CONCLUSI ONS: Oni on cultivar had a significant (P=0.05) effect white rot
growth. The cultivars could be divided into two main groups with noderate or
hi gh tol erance white rot growth. The Pearson correlation between the two

i sol ates was significant, positive (r=0.6190) and a good indication of the
simlar reaction of the cultivars to the pathogen. Joint Venture (Aristogenes
and Stokes) and VDH389573 were the npst tol erant and Enrobee was nost
susceptible to both isolates. Fortress appeared to be nore resistant to both
i solates in conpared to Norstar and Prince.
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ENROBEE
CONDOR

BLI TZ
DJANGO
SOLI D GOLD
RAI NBOW
TRAPPS #7
HAMLET
TORQUE
NORSTAR
PRI NCE

| MPACT

ORI OLE

LI BERTY
PROM SE
CORONA
VOYAGER
HUSTLER
JO NT VENTURE
BENCHMARK
FORTRESS
TAVARA
TARMAGON
VDH 8801
ADVANCER
GAZETTE
HEADLI NER
JO NT VENTURE
TURBO
PARAGON
TOPNOTCH
DARI US

T- 400
LEGACY
VDH 895 73

resistant variety plexiglass tria

St okes

Aneri can Taki
Asgr ow
Vander have
Ari st ogenes
J.C. Canners
Cr ookham
Asgr ow

Cr ookham

St okes
Seedway/ Bej o
Harri s Moran
J.C. Canners
Ari st ogenes
Cr ookham
Seedway/ Bej o
Harri s Moran
Harri s Moran
Ari st ogenes
Asgr ow

Asgr ow
Seedway/ Bej o
St okes
Vander have
Harri s Moran
Pet oseed

Pet oseed

St okes

Cr ookham
Sunseeds

Cr ookham
Ferry Morse
Aneri can Taki
Sunseeds
Vander have

1996.

Di ameter of Lesion (mm

MCG- 1, 1-9 MCG- 2,
26. 750 a 22.625
25.125 ab 19. 250
24.500 a-c 18. 375
24.125 bc 16. 625
22.750 b-d 18. 375
22.375 c-e 19. 635
21.100 d-f 17. 400
20. 750 d-f 17. 000
20.000 e-g 12. 875
20.000 e-g 19. 500
19. 875 e-g 17. 875
19.750 fg 19. 500
19.625 fg 16. 250
19.625 fg 17. 500
19.250 fg 19. 750
18.875 fg 19. 250
18.125 ¢ 17. 125
15.500 h 12. 625
15. 250 hi 10. 500
15. 125 h-j 13. 375
14. 750 h-k 12.125
14. 750 h-k 13. 500
14.500 h-k 15. 250
14. 375 h-k 14. 500
13.875 h-k 15. 000
13.625 h-k 11. 875
13.625 h-k 12. 500
13. 125 h-1 14. 875
13. 000 h-1 13. 500
12.875 i -1 13. 250
12.625 j -1 12. 000
12. 375 Kkl 14. 375
12. 250 Kkl 13.125
12. 250 Kl 11. 625
10. 750 | 15. 125
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are not significantly
P=0. 05, Fisher's Protected LSD test.
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Ear nshaw, D. 1994. Popul ation diversity and virulence in Sclerotium cepivorum
Uni versity of Guel ph: 120pp

M Sc. Thesis.
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PMR REPORT # 101 SECTI ON H. DI SEASES OF VEGETABLE AND SPECI AL CROPS
| CAR #: 206003

CROP: Oni ons

PEST: VWhite rot, Sclerotium cepivorum Berk.

NAME AND AGENCY:

MCDONALD, M R, SIRJUSINGH, C, HOVIUS, MH Y, and SCHUMACHER, B
Muck Research Station, HRIO, R R #1, Kettleby, Ontario LOG 1J0
Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: EFFECT OF ARTIFICIAL GARLIC O L PRODUCTS ON THE SURVI VAL OF WHI TE ROT
SCLEROTI A I N MJCK SO LS - POT TRI AL.

MATERI ALS: Two germ nation stinulants (artificial garlic oil): DADS (diallyl
di sul phide 85.5% diallyl sul phide 4.5% and DPDS (n-propyl disul phide 88%
rel ated compounds, 2% . Nylon sacs, 15cm plastic pots.

METHODS: On October 3rd, 1995, a 1.0n? area of white rot-free nuck soi
(organic soil, pH6.4, OM 60% was recovered fromthe Mick Research Station
Twel ve 15cm plastic pots were filled with the muck soil (noisture content
adjusted to 25% to a depth of about 7cm Four pots were treated with a
suspensi on of DADS at a rate of 10L/ha in 500L of water (1nlL/n? in 50nL
water). A micropipette was used to apply 4.25nL of suspension into each pot.
The pots were topped up with nuck soil to a height of 15cm and the soil gently
m xed with a hand trowel. The sane procedure was repeated for the DPDS and

wat er check treatnents. Tap water was used for the control. The pots were

pl aced in extra large plastic garbage bags and remai ned outdoors at the Mick
Research Station for a period of 8 weeks after which they were transferred to
t he greenhouse bench (Nov 6, 1995). On Nov 28, the garbage bags were renoved
and nylon sacs contai ning 100 sclerotia (harvested fromfield infected onions)
in 20g of white rot-free nmuck soil were buried in the pots (1 per pot) at a
depth of 8 to 10cm The pots were arranged in a randonized conpl ete bl ock
design with 4 replications per treatnment. The soil was kept noist during the
experinment by watering when necessary. Tenperature in the greenhouse ranged
between 10 to 25 C. Followi ng periods of 1, 2 and 3 nonths one sclerotia sac
from each replicate was collected and brought to the |ab for assessment. The
sclerotia were recovered by wet sieving (10 nmesh sieve stacked over a 60 nesh
sieve), and the residue bleached in a solution of 1.25% NaOCl for up to 3 mn.
Thirty sclerotia fromeach sac were surface sterilized in 0.5% NaOCl for 1
mn, plated out on PDA and incubated at 20 C. Germ nation was assessed after 5
days. Data were anal yzed using the General Analysis of Variance function of
the Linear Mbdels section of Statistix v. 4.1.

RESULTS: Results are summarized in Table 1.

CONCLUSI ONS: There were no significant (P=0.05) differences in the survival of
sclerotia between the two garlic oil treatnments and the untreated checks in
the first nmonth (Table 1). In the second and third nonths there were
significant differences in the survival of sclerotia between the two garlic
oil treatnents and the untreated checks. Both the DADS and DPDS significantly
reduced the survival of the white rot sclerotia in the second and third nonths
with a significantly |ower survival percentage in the DADS treatnent than
DPDS. The DADS nore effectively reduced the viability of white rot sclerotia
over the 3 nonth period.
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Table 1. Effect of DADS and DPDS on the survival of white rot sclerotia in a
greenhouse pot trial, conparison between treatnments within each assessnent
nont h.

Tr eat ment Germination of sclerotia (%

1st nonth 2nd nonth 3rd nonth
DADS 78.00 a 15.00 a 18.35 a
DPDS 82.00 a 88.35 b 60.05 b
CHECK 100.00 a 99.18 ¢ 99.18 ¢

Nurmbers in a colum followed by the sane letter are not significantly
di fferent at P=0.05, Fisher's Protected LSD Test.

PMR REPORT # 102 SECTI ON H: DI SEASES OF VEGETABLE AND SPECI AL CROPS
| CAR #: 206003

CROP: Yel | ow cooki ng oni ons

PEST: Botrytis leaf blight, Botrytis squanosa Wl ker

NAME AND AGENCY:

MCDONALD M R, JANSE S and VANDER KOO K

Muck Research Station, HR 1.0, RR # 1 Kettleby, Ontario
LOG I JO Tel: (905) 775-3783 Fax: (905) 775-4546

TI TLE: EVALUATI ON OF BOTRYTI S LEAF BLI GHT RESI STANCE | N ONI ON BREEDI NG LI NES

MATERI ALS: Six onion cultivars were obtained from Thomas Walter, Cornel
Uni versity, lthaca, NY. One comrercial onion cv. Voyager was al so used. BRAVO
500 (chlorothalonil).

METHODS: Oni ons were seeded (36 seeds/n) into organic soil at the Mick
Research Station on May 16. A random zed conpl ete bl ock arrangenent with 4

bl ocks per treatnent was used. Each replicate consisted of 4 rows (42 cm
apart), 5 nmeters in length. The comercial cultivar Voyager was treated with
BRAVO 500 at 2.0 L/ha, an untreated control was al so included. The fungicide
was applied as a foliar spray with a sol o backpack sprayer at 60 p.s.i. using
a flat fan nozzle in 500 L/ha of water on August 1, 12, 21, and 30. The

remai ning six cultivars did not receive any fungicide sprays. Twenty-five

pl ants per replicate were harvested on Septenber 6 and 7 when the plants were
near maturity. The three | owest | eaves on each plant with approxi mately 80% or
nore non-necrotic tissue were rated for percentage of green |eaf area using
the Manual of Assessnent keys for Plant Disease by Clive Janes, key No. 1.6.1.
The nunber of green | eaves and dead | eaves were al so recorded. A harvest
sanpl e of 4.66 mwas taken on Septenber 25. Data were anal yzed using the
General Analysis of Variance function of the Linear Mdels section of
Statistix, V.4.1.

RESULTS: As presented in Table 1.

CONCLUSI ONS: Botrytis leaf blight in 1996 first appeared approxi mately one
nmonth (md June) earlier than in normal grow ng seasons. The di sease pressure
was intense for the first 6 weeks, then decreased due to better weather
conditions. All six resistant lines had significantly | ower percent disease
than the unsprayed Voyager control. Wth the exception of 94-071-7, all the
resistant lines had a significantly | ower percent di sease than the sprayed
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Voyager control. Two resistant lines 94-TA-10 and 94-7A-11 were significantly
different than all other treatnents (exception 95-A-38) with the average
nunmber of green | eaves per plant. However, cultivars 94-7A-10 and 94-7A- 11
consi sted of nostly doubl e necked bul bs and therefore, had an advantage. There
were significant (P=0.05) differences between resistant |ines but not the
Voyager controls in the nunber of dead | eaves per plants. Resistance |ines 94-
079-1X, 94-169-TC and 94-D71-7 were significantly different in yield conpared
to the Voyager controls. There was no significant difference between the
treated and untreated Voyager controls in yield. Some resistant |ines showed
good resistance to di sease and good yields and therefore, have some conmercia
potenti al .

Table 1. A conparison of percent |eaf area with di sease, nunber

of green | eaves per plant and nunber of dead | eaves per plant on yell ow
cooki ng onion breeding lines at the Muck Research Station, Bradford, Ontario
in 1996.

Cul tivar Aver age # Aver age # Har vest
Di sease green | eaves/ dead | eaves/ yield (kg)
(9% pl ant pl ant (4.66 m
Voyager (treated) 9. 38 cd* 7.83 b 4.90 a 7.58 bc
Voyager (untreated) 10.00 d 7.79 b 5.42 ab 5.54 cd
94-079-1 X 5.13 ab 7.82 b 4.70 a 13.53 a
94-169-TC 5.63 ab 8.44 b 4.80 a 11.62 a
94-TA-11 3.13 a 10.35 a 5.4 ab 2.03 d
94-D71-7 6.88 bc 7.39 b 4.76 a 9.61 ab
95- A- 38 5.00 ab 8.67 ab 4.85 a 6. 38 bc
94- TA- 10 5.75 ab 10.40 a 5.89 b 3.59 cd

* Nunbers in a columm followed by the sane letter are not significantly
di fferent at P=0.05, Fisher's Protected L.S.D. Test.

PMR REPORT # 103 SECTI ON H: Dl SEASES OF VEGETABLE AND SPECI AL CROPS
| CAR #: 206003

CROP: Yel | ow cooki ng onions, cv. Fortress and Taurus

PEST: Oni on Snut, Urocystic cepul ae Frost

NAME AND AGENCY:

MCDONALD M R, JANSE S and VANDER KOO K

Muck Research Station, HR 1.0, RR # 1 Kettleby, Ontario LOG|1JO
Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: EVALUATI ON OF FUNG CI DE SEED, AND FURROW TREATMENTS FOR THE CONTROL
OF ONI ON SMUT

MATERI ALS: PRO GRO (carbathin 30% thiram50%, METHYL CELLULOSE, BAYTAN
(triadi menol 32%, DI THANE DG (nmancozeb 75% DI THANE M 22 (maneb 80% .

METHODS: Raw oni on seed fromboth cultivars was treated with severa

fungi cides on May 6. The treatnents consisted of: 1) PRO GRO applied at 25 g
of product per kg of seed 2) PRO GRO applied at 25 g of product with 1% METHYL
CELLULCSE per kg of seed 3) BAYTAN applied at 4.73 ml plus 5.27 m of water
per kg of seed 4) BAYTAN applied at 6.31 m plus 3.69 m of water per kg of
seed. Additional treatnents consisted of onion seed previously treated with
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PRO GRO at 25 g of product plus 1% METHYL CELLULOSE per kg of seed with the
following: A) BAYTAN applied at 4.73 m plus 5.27 m of water per kg of seed
B) BAYTAN applied at 6.31 nmL plus 3.69 nL of water per kg of seed C) DI THANE
M 22 applied at 25.68 g plus 4.53 L of water per 100 m of row D) DI THANE DG
applied at 25.68 g per 100 mof row. Raw onion seed was also treated with

DI THANE M 22 at 25.68 g plus 4.53 L water per 100 m of row and DI THANE DG at
25.68 g per 100 mof row. An untreated check was also included. The trial was
seeded on May 14 in naturally infested soil at the Muick Research Station. A
random zed conpl ete bl ock arrangement with 4 bl ocks per replicate was used.
Each replicate consisted of 2 rows (43 cmapart) cv. Fortress and 2 rows cv.
Taurus, 5 min length. The treatments were seeded using a V-belt push seeder
delivering a random spaci ng and depth of 1.5 to 2.0 cm DI THANE M 22 was
applied with a sol o backpack sprayer at 30 p.s.i. without the nozzle, over the
seeded row. DI THANE DG was applied to the seed furrow by placing the fungicide
on the V-belt with the seed. Germination counts were taken May 31, June 3, 5
and 10 from each of the three one metre sections of each cultivar in all of
the treatments. When the onions reached 1 true leaf (June 18), a one netre
section was harvested, washed and eval uated for incidence of snmut. A second 1
m sanpl e was taken on July 16. A final evaluation of snut was nade at harvest
on Septenber 20 and Cctober 3. Harvest weight was taken fromthe remaining 8
nmeters of onions on Cctober 8. Data was anal yzed using the General Analysis of
Variance function of the Linear Mdels section of Statistix, V.4.1.

RESULTS: As presented in Tables 1, 2 and 3.

CONCLUSI ONS:  Significant (P=0.05) differences were found between treatnents in
both cultivars Fortress and Taurus. DI THANE DG (seed furrow) with PRO GRO + MC
treatment on cultivar Fortress showed the | owest percentage of snut for al
three harvest dates (Table 1). BAYTAN treatnents were not significantly
different or had significantly higher |evels of smut then the untreated check
For the cultivar Taurus, DI THANE DG (seed furrow) with PRO GRO and MC
treatment had the best results on the June 18 and July 16 harvest dates.
BAYTAN treatnments again were not significantly higher than the check for June
18 and July 16. The Fortress yields were significantly better for the DI THANE
DG treatments than the untreated check and BAYTAN treatnents (Table 3). The
Taurus yields fromthe DI THANE DG treatnents were significantly higher than
all other treatnents. BAYTAN treatments were not significantly higher in yield
than the check. The yields fromthe two BAYTAN and PRO CRO and MC treatnents
were significantly higher than the untreated check, however, the BAYTAN and
water treatments were not significantly different. The application of DI THANE
DG as a seed furrow treatnment hel ps to reduce the | evel of snut, and warrants
further study. BAYTAN treatnents appear to have sone mnor benefit.



203

Tabl e 1. Eval uation of PRO GRO, BAYTAN, DI THANE M 22, and DI THANE DG on oni on
smut on cv. Fortress at the Mick Research Station, Bradford, Ontario in 1996.

Treat ment s Amount I nci dence of Snut (%
June 18 July 16 Sept. 20

Check 72.9 c* 31.4 cd 17.7 b

PRO GRO 25 g/ kg 73.8 ¢ 15.6 ab 19.6 ab

PRO GRO + METHYL CELLULGCSE 25 g/ kg 71.8 ¢ 28.2 bc 16.7 b

BAYTAN + wat er 4.73 mM + 5.27 m 78.1 c 46.8 e 29.9 ab

BAYTAN + wat er 6.31 M + 3.69 ni 64.3 bc 42. 4 de 20.3 ab

BAYTAN + wat er 4.73 M +5.27 m 45.1 ¢ 26.7 bc 39.2 a

+ PRO GRO + METHYL CELLULCSE 25 g/kg

BAYTAN + wat er 6.31 m + 3.69 nl 71.4 ¢ 31.7 cd 13.7 b

+ PRO GRO + METHYL CELLULCSE 25 g/kg

DI THANE M 22 (drench) 25.68 ¢ 76.6 ¢ 53.1 e 18.0 b

+ 43.5 L 100 m' row

DI THANE M 22 (drench) 25.68 ¢ 52.1 ab 23.7 abc 14.6 b

+ 43.5 L 100 m row

+ PRO GRO + METHYL CELLULCSE 25 g/kg

DI THANE DG (seed furrow) 25.68 g 62. 1 abc 11.0 a 21.0 ab

100 m' row

DI THANE DG (seed furrow) 25.68 ¢ 44.7 a 10.5 a 10.7 b

100 mrow

+ PRO GRO + METHYL CELLULOSE 25 g/kg
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Tabl e 2. Eval uation of PRO GRO, BAYTAN, DI THANE M 22, and DI THANE DG on oni on
smut on cv. Taurus at the Mick Research Station, Bradford, Ontario in 1996.

Treat ment s Amount I nci dence of Snut (%
June 18 July 16 Cct. 3

Check 72.0 d* 30.1 bcd 41.2 ¢

PRO GRO 25 g/ kg 54. 3 abc 34.1 cde 19.4 ab

PRO GRO + METHYL CELLULGCSE 25 g/ kg 47.6 abc 20.2 ab 15.7 ab

BAYTAN + wat er 4.73 M + 5.27 n 67.8 cd 37.0 cde 30.7 bc

BAYTAN + wat er 6.31 M + 3.69 ni 56.7 a-d 39. 8de 13.4 ab

BAYTAN + wat er 4.73 M +5.27 m 76.4 d 30.7 bcd 9.1 a

+ PRO GRO + METHYL CELLULCSE 25 g/kg

BAYTAN + wat er 6.31 m + 3.69 nl 67.2 cd 24.9 bcd 12.0 ab

+ PRO GRO + METHYL CELLULCSE 25 g/kg

DI THANE M 22 (drench) 25.68 g 61.3 bcd 49.0 e 9.6 a

+ 43.5 L 100 m' row

DI THANE M 22 (drench) 25.68 ¢ 39.7 ab 21.4 ab 13.3 ab

+ 43.5 L 100 m row

+ PRO GRO + METHYL CELLULCSE 25 g/kg

DI THANE DG (seedf urrow) 25.68 g 39.3 ab 15.1 a 26.2 abc

100 m' row

DI THANE DG (seed furrow) 25.68 ¢ 37.6 a 13.4 a 10.9 ab

100 mrow

+ PRO GRO + METHYL CELLULOSE 25 g/kg
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Table 3. Yield data in kg from1l mof row for both Fortress and Taurus at the
Muck Research Station, Bradford, Ontario in 1996.

Treat ments Amount Yield (kg/m
Fortress Taur us
Check 2.4 cde* 1.6 e
PRO GRO 25 g/ kg 2.7 bcd 2.1 cd
PRO GRO + METHYL CELLULGSE 25 g/ kg 2.9 bc 2.2 bc
BAYTAN + wat er 4.73 M + 5.27 nl 2.2 de 1.9 cde
BAYTAN + wat er 6.31 mM + 3.69 ni 1.8 e 1.8 de
BAYTAN + wat er 4.73 M +5.27 m 2.2 de 2.2 bc

+ PRO GRO + METHYL CELLULOSE 25 g/ kg

BAYTAN + wat er 6.31 mM + 3.69 ni 2.6 cd 2.2 bc
+ PRO GRO + METHYL CELLULOSE 25 g/kg

DI THANE M 22 (drench) 25.68 g 2.2 de 1.2 f
+ 43.5 L 100 m row

DI THANE M 22 (drench) 25.68 ¢ 2.3 cde 2.4 b
+ 43.5 L 100 m row
+ PRO GRO + METHYL CELLULOSE 25 g/kg

DI THANE DG (seed furrow) 25.68 g 3.6 a 2.8 a
100 m' row
DI THANE DG (seed furrow) 25.68 ¢ 3.1 ab 3.1 a
100 mrow

+ PRO GRO + METHYL CELLULOSE 25 g/kg

* Nunmbers in a colunm followed by the sane letter are not significantly
di fferent at P=0.05 Fisher's Protected L.S.D. Test.

PMR REPORT # 104 SECTI ON H: DI SEASES OF VEGETABLE AND SPECI AL CROPS
| CAR #: 206003

CROP: Yel | ow cooki ng oni ons cv. Benchmark

PEST: Botrytis leaf blight, Botrytis squanpbsa Wl ker

NAME AND AGENCY:

MCDONALD M R, JANSE S and VANDER KOO K

Muck Research Station, HR 1.0, RR # 1 Kettleby, Ontario LOG|1JO
Tel : (905) 775-3783 Fax: (905) 775-4546

TI TLE: EFFI CACY OF FUNG Cl DE PENNCOZEB 75 DF FOR THE CONTROL OF BOTRYTI S
LEAF BLI GHT OF ONI ONS, 1996

MATERI ALS: PENNCOZEB 75 DF (mancozeb 75%

METHODS: Oni ons were seeded (36 seeds/n) into organic soil at the Mick
Research Station on May 16. A random zed conpl ete bl ock arrangenent with 4

bl ocks per treatnment was used. Each replicate consisted of 4 rows (42 cm
apart), 5 neters in length. PENNCOZEB 75 DF was applied singly at 2.25 kg/ha.
An untreated check was al so included. PENNCOZEB DF was applied on August 1,
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12, 21, and 30 as a foliar spray with a sol o backpack sprayer at 60 p.s.i
using a flat fan nozzle in 500 L/ha of water. Twenty-five plants per replicate
were harvested on Septenber 6 when the plants were near maturity. The three

| onest | eaves on each plant with approxinately 80% or nore non-necrotic tissue
were rated for percentage of green | eaf area using the Manual of Assessnent
keys for Plant Disease by Clive Janes, Key No. 1.6.1. The nunber of green

| eaves and dead | eaves were al so recorded. A harvest yield of 4.66 mwas taken
on Septenber 25. Data were anal yzed using the General Analysis of Variance
function of the Linear Mdels section of Statistix, V.4.1.

RESULTS: As presented in Table 1.

CONCLUSI ONS: No significant (P=0.05) differences were found between the
fungicide treatnent and the untreated check. PENNCOZEB 75DF did not affect the
average nunmber of dead or green | eaves per plant nor the percentage of green

| eaf tissue conpared to the untreated control

Table 1. Evaluation of PENNCOZEB 75 DF for the control of Botrytis |eaf blight
on the three ol dest green | eaves at the Miuck Research Station, Bradford,
Ontario in 1996.

Tr eat ment Green Aver age # Average # Har vest
ti ssue dead | eaves green |eaves yield (kg)
(% / pl ant / pl ant (4.33 m
PENNCOZEB 75 DF 88.7 a* 4.52 a 7.64 a 8.74 a
Cont r ol 90.0 a 4.44 a 7.24 a 9.40 a

* Nunbers in a columm foll owed by the sane letter are not significantly
different at P=0.05, Fisher's Protected L.S.D. Test.

PMR REPORT # 105 SECTI ON H: Dl SEASES OF VEGETABLES AND SPECI AL CROPS
| CAR NUMBER: 61006536

CROP: Fiel d Tomatoes cv. Heinz 9478

PEST: Early Blight, Alternaria solani, Sorauer; 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 2CO
Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: CANDI DATE FUNGI Cl DES FOR THE CONTROL OF TOVATO FOLI AR FUNGAL DI SEASES

MATERI ALS: BRAVO 500 (chlorothalonil), DI THANE 75DG (mancozeb), PENNCOZEB 75DF
(mancozeb), ZI RAM 76DF (ziranm), POLYRAM 80DF (metiram, MAESTRO 75DF (captan),
| Cl A5504 80WG (experinental), TOPAS 250EC( propi conazol e)

METHODS: Tomat oes were transplanted at Ridgetown in single twin-row plots in a
Fox sandy | oam soil type, 7min length with rows spaced 1.65m apart,
replicated four tines in a random zed conpl ete bl ock design. Seedlings were
transpl anted using a comrercial transplanter on May 28, 1996. Foliar
applications of fungicides were applied using a specialized small pl ot
research C0, sprayer with a single Tee Jet nozzle hand-held boom regul ated at
50 psi, applying 200 L/ha of spray m xture on June 21, July 5, 16, 25, Aug.
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6,14, 26 and Sept. 5. In treatnent #7, ZI RAM 76DF was applied for the first 4
applications followed by BRAVO 500 for the renmi ning 4 applications in August
and early Sept. Foliar disease assessnents, rated across each plot using a
visual rating scale of 0-10: 0, no control, foliage severely damaged while 10
bei ng conplete control, were taken on Aug. 17, 25, Sept. 1, 14, and 27.
Results were anal ysed using the Duncan’s nultiple Range Test (P#0.05).

RESULTS: Results are presented in the tables bel ow

CONCLUSI ONS: Tomat o plants were defoliated by a severe hail stormon July 7.
For that reason yields and fruit anthracnose counts were not taken. Plants did
recover remarkably well after the storm providi ng abundant foliage suitable to
assess foliar disease control. |ClA5504 80WG and BRAVO 500 were the nost
outstanding materials tested providing equal |evels of control of

predom nantly early blight. PENNCOZEB 75DF gave the next |evel of contro
provi di ng nore persistent foliar disease control than did the simlar mancozeb
based product in the formul ati on of DI THANE 75DG. The hi gher rate of DI THANE
75DG was needed to sustain disease control as disease control was assessed
further past the last spray application. MAESTRO 75DF and POLYRAM 80DF were
noderately effective foll owed by TOPAS 250EC. ZI RAM 76DF was ineffective in
controlling foliar diseases in tomatoes late in the season when applied

t hroughout the entire spray season. The change to BRAVO 500 for the last 4
applications in August and early Sept., inproved the control, however not to
the |l evel of where BRAVO 500 was applied singly fromthe beginning of the
trial

Table 1. Foliar damage results.

Rat e Fol i ar Danmage Ratings (0-10)*
Treat nents product/ ha Aug. 17 Aug. 25 Sept. 1 Sept. 14 Sept. 27
BRAVO 500 2.8L 9. 3ab** 8. 5a 8. 6a 8. 8a 7. 3ab
BRAVO 500 3.2L 8. 5ab 8. 6a 8. 0ab 8. 3ab 7. 3ab
DI THANE 75DG 1. 1kg 7.8bc 8. 3ab 7. 0ab 5. 5gh 2.5e
DI THANE 75DG 3. 25kg 8. 8ab 8. 3ab 7. 4ab 7. 1de 4. 5d
PENNCOZEB 75DF 3. 25kg 9. 3ab 8. 3ab 8. 5ab 7. 5bcd 7. 3ab
ZI RAM 76DF 4. 5kg 8. 5ab 8. lab 7. 0ab 4. 8h 2. 5e
Z| RAM 76DF; 4. 5kg 8. 8ab 7.0b 6. 8ab 6. 3fg 6. 1bc
BRAVO 500 2.8L
POLYRAM 80DF 3. 25kg 9. 3ab 8. Oab 7. 5ab 7. 0def 5. Ocd
MAESTRO 75DF 3. Okg 9. 3ab 7. 8ab 7. 3ab 7. 3cde 5. 0cd
MAESTRO 75DF 4. 5kg 8. Obc 7.8ab 8. 0ab 6. 5ef 6. Obcd
| Cl A5504 80WG 0.063kg 8.8ab 8. 3ab 8. 3ab 8. 0abc 8. 8a
| Cl A5504 80WG 0.125kg 9.8a 8. 5a 7. 4ab 8. 4a 8. 8a
TOPAS 250EC 0.5L 9. 0ab 7. 3ab 6. 6b 6. 8ef 6. 5bc
Cont r ol 6. 8c 5. 8c 3.5c 2. 8i 1. 0e

* Fol i ar Danmage Ratings (0-10); O, no control, foliage severely danaged; 10,
conpl ete control

** Means followed by the same letter do not significantly differ (P#0.05
Duncan’s nultiple range test).
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PVMR REPORT # 106 SECTI ON H: DI SEASES OF VEGETABLES AND SPECI AL CROPS
| CAR #: 61006536

CROP: Field Tomatoes cv. Heinz 9478

PEST: Early Blight, Alternaria solani, Sorauer; Septoria Leaf Spot,

Septoria |ycopersici, Speg.

NAME AND AGENCY:

Pl TBLADO, R. E.

Ri dget own Col | ege of Agricultural Technol ogy, Ridgetown, Ontario, NOP 2CO
Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: CONTROL OF BACTERI AL DI SEASES I N FI ELD TOVATOES

MATERI ALS: KOCI DE 101 (copper hydroxide), DI THANE 75DG (nmancozeb), LONLIFE 20%
(citrex liquid + organic acids + deionized water), CALCIUM CHLORI DE
(fertilizer), DACOBRE DG (chlorothalonil + copper), CATALYST (experinental)

METHODS: Tomat oes were transplanted at Ridgetown in single twin-row plots in a
Fox sandy loam soil type, 7min length with rows spaced 1.65m apart,
replicated four tinmes in a random zed conpl ete bl ock design. Seedlings were
transpl anted using a commercial transplanter on May 28, 1996. Foli ar
applications of fungicides were applied using a specialized small pl ot
research C0, sprayer with a single Tee Jet nozzle hand-held boom regul ated at
50 psi, applying 200 L/ha of spray m xture on June 25, July 15, 25, Aug. 6,

14, 26 and Sept. 5. Foliar disease assessnents, rated across each plot using a
visual rating scale of 0-10: 0, no control, foliage severely damaged while 10
bei ng conpl ete control, were made on Aug. 25, Sept. 1, 14 and 27. Results were
anal yzed using the Duncan’s nultiple range test (P#0.05).

RESULTS: Results are presented in the tables bel ow

CONCLUSI ONS: Tomato plants were defoliated by a severe hail stormon July 7.
For that reason yields and fruit anthracnose counts were not taken. Plants did
recover remarkably well after the storm providing abundant | ate season foliage
suitable for foliar plant disease control assessnents. Bacterial disease
pressures were extrenely light thus the treatnments were evaluated for contro
of foliar fungal diseases. The nost effective materials used were DACOBRE DG
and the conbinati on of DI THANE 75DG added to KOCI DE 101. KOCI DE 101 when
appl i ed al one provided reasonable foliar fungal disease control up to Sept. 1
inthis trial, however, control based on visual disease synptons |essened
thereafter. The addition of the CATALYST did not inprove the effectiveness of
KOCI DE 101. LONLI FE 20% and CALCI UM CHLORI DE were ineffective in controlling
foliar fungal diseases in tomatoes.
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Table 1. Foliar danamge results.

Rat e Fol i ar Damage Ratings (0-10)*

Treat ments product/ ha Aug. 25 Sept. | Sept. 14 Sept. 27
KOCI DE 101 2.25 kg 9. 3ab** 8. 8a 8. 1b 7.3b
KOCI DE 101 + 2.25 kg

DI THANE 75DG 2.25 kg 9. 3ab 9. 0a 9. 1a 8. 4a
LONLI FE 20% 1.5 L 8. 3bc 4.0b 3. 8c 2.8c
CALCI UM CHLORI DE 1.12 kg 8. 1c 3.3b 3.5c 2.5c
DACOBRE DG 6.75 kg 9. 5a 9. 1a 9. 3a 9. 0a
KOCI DE 101 + 2.25 kg

CATALYST 1.0 L 9. 4a 9. 0a 8. 3b 7.1b
Cont r ol 8. 3bc 3.8b 4. 0c 3.3c

* Foliar Danage Ratings (0-10); 0, no control, foliage severely damaged; 10,
conpl ete control

** Means followed by the same letter do not significantly differ (P#0.05,
Duncan’s nultiple range test).

PVMR REPORT # 107 SECTI ON H: DI SEASES OF VEGETABLES AND SPECI AL CROPS
| CAR #: 61006536

CROP: Field Tomat oes cv. Heinz 9478

PEST: Early Blight, Alternaria solani, Sorauer; Septoria Leaf Spot,

Septoria |ycopersici, Speg.

NAME AND AGENCY:

Pl TBLADO, R E.

Ri dget own Col | ege of Agricul tural Technol ogy, Ri dgetown, Ontario, NOP 2CO
Tel: (519) 674-1605 Fax: (519) 674-1600

TI TLE: | MPROVI NG THE EFFECTI VENESS OF COPPER FOR THE CONTROL OF BACTERI AL
DI SEASES | N TOVATCES

MATERI ALS: KOCI DE 101 (copper hydroxide), DI THANE 75DG (nmancozeb), BRAVO 500
(chlorothalonil), CATALYST (experinmental), COVPANI ON (surfactant)

METHODS: Tomat oes were transplanted at Ridgetown in single twin-row plots in a Fox sand
| oam soil type, 7min length with rows spaced 1.65m apart, replicated four tinmes in a
random zed conpl ete bl ock design. Seedlings were transplanted using a comrerci a

transpl anter on May 28, 1996. Foliar applications of fungicides were applied using a
specialized small plot research CO, sprayer with a single Tee Jet nozzl e hand-held boom
regul ated at 50 psi, applying 200 L/ha of spray m xture on June 25, July 15, 25, Aug. 6
15, 26 and Sept. 5. Foliar di sease assessnents, rated across each plot using a visua
rating scale of 0-10: 0, no control, foliage severely damaged while 10 bei ng conplete
control, were made on Aug. 25, Sept. 1, 14 and 28. Results were analyzed using the
Duncan’s multiple range test (P#0.05).

RESULTS: Results are presented in the tables bel ow

CONCLUSI ONS: Tomato plants were defoliated by a severe hail stormon July 7. For that
reason yields and fruit anthracnose counts were not taken. Plants did recover renmarkab
wel |l after the storm providing abundant | ate season foliage suitable for foliar plant
di sease control assessnments. Bacterial disease pressures were extrenely |light thus the
treatments were evaluated for control of foliar fungal diseases. The addition of BRAVO
500 significantly inproved the fungal disease control when added to KOCIDE 101. The

| evel of disease control was considerably higher with the BRAVO 500 + KOCI DE 101
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combi nation than with the conbinati on of KOCIDE 101 with DI THANE 75DG. KOCI DE 101 when
applied alone was ineffective in controlling |ate season foliar fungal diseases in
tomat oes. The addition of the higher rate of the CATALYST with KOCIDE 101 slightly

i ncreased the |l evel of disease control, however, disease control was reduced when the
surfactant COVPANI ON was added to the KOCIDE 101 + CATALYST conbi nati on. The CATALYST
itself did not provide any |evel of fungal disease control

Table 1. Foliar danamge results.

Rat e Fol i ar Danmage Ratings (0-10)*
Treat ments product/ ha Aug. 25 Sept. 1 Sept. 14 Sept. 28
KOClI DE 101 2.25 kg 8. 6abc** 8. 5ab 7.3bc 4. Obcd
KOCI DE 101 + 2.25 kg
DI THANE 75DG 2.25 kg 9. Oab 8. Oab 7.5b 6. 0b
KOCI DE 101 + 2.25 kg
BRAVO 500 2.8 L 9. l1ab 9. 3a 8. 8a 8. la
KOCI DE 101 + 2.25 kg
CATALYST 1.0L 9. Oab 7.8b 5. 8d 3. 0de
KOCI DE 101 + 2.25 kg
CATALYST 2.0L 9. 2ab 8. Oab 7.5b 5. 4bc
KOCI DE 101 + 2.25 KG
CATALYST + 1.0 L
COVPANI ON 0.1%v/v 8. 1bc 6. 1c 5. 8d 3. 8cd
KOCI DE 101 + 2.25 kg
CATALYST + 2L
COVPANI ON 0.1%v/v 9. 4a 7.8b 6. 5cd 2. 3de
CATALYST 1.0L 6. 8d 3.0d 2. 3e 1. 0e
CATALYST 2.0 L 6. 4d 3.0d 2. 0e 1. 0e
Cont r ol 7.8c 3.8d 2. 0e 1. Oe

* Foliar Damage Ratings (0-10); 0O, no control, foliage severely damaged; 10, conplete
control

** Means followed by the sane |letter do not significantly differ (P#0.05, Duncan's
nmul tiple range test).

END OF SECTION H
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- POTATOES/ POMWES DE TERRES
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Section Editor: M. Agnes M Murphy

RAPPORT # 108 SECTION |: POWMMES DE TERRES

CULTURES: Pomre de terre, cv. Green Muntain

RAVAGEUR: M I diou de |a porme de terre, Phytophthora infestans (Mont.)
de Bary.

NOM ET ORGANI SMVE:

TARTI ER, L. ET LAPLANTE, R

Centre de recherche et d'expérinmentation agricoles, MAPAQ C.P. 480, Saint-
Hyaci nt he, Québec, J2S 7BS8

Tél. (514) 778-6522 Tél écopieur: (514) 778-6539

Emai |l : Leon.tartier@gr.gouv.qc.ca

Tl TRE: EVALUATI ON DE FONG Cl DES POUR LUTTER CONTRE LE M LDI OU DE LA POWME DE
TERRE EN 1996

PRODUI TS: TATTOO C (propanocar be/ chl orothal onil), BRAVO 500 (chl orothal onil)
BRAVO WEATHER STI CK (chlorothalonil), IB 11925 (fluazinanm chlorothalonil), RH
7281, DI THANE DF (mancozébe), CURZATE MB (cynoxanil), CURZATE ML2
(cynoxani | / mancozébe), RIDOM L GOLD 68 WP (nmetal axyl . M mancozebe), ACROBAT MZ
(dodénor phe/ mancozébe) .

METHODES: Le dispositif expérinental consistait en 15 traitements répartis au
hasard et a quatre répétitions. Chaque parcelle conprenait quatre rangs de 10
mde long, 1 netre entre les rangs. Les fongicides ont été appliqués a |'aide
d'un pulvérisateur a |la pression de 2000 KPa et un débit de 1040 L/ha. La
contanmination des parcelles par e mldiou a été réalisée par |'introduction
de plants mal ades en pots de 2 gallons. Ces pormes de terre en pots ont été

i nocul ées a |'aide d une suspension de zoospores (9000 spore/m) d'une souche
US-8 de P. infestans. Les plants mldiousés ont ensuite été introduits dans

| es parcelles en placant un pot sur un rang extérieur de chacune des
parcelles. A partir de ces plants nalades, le mldiou s'est alors répandu dans
| es essais. Le défanage avec 3.5 L/ha de REGLONE a été réalisé le 5 septenbre
et la récolte les 24, 26 et 27 septenbre.

RESULTATS: Voir tabl eau ci-dessous.

CONCLUSI ONS: Grace a des conditions météorol ogi ques favorables, |e mldiou

s' est répandu rapi denent dans |les parcelles ténpins. Dans |es autres parcelles
| es fongicides ont réussi a contréler la maladie. Il y a eu tres peu de

contam nation des tubercules, les conditions étant peu favorables a ce nonent-
I a. Les rendenents obtenus par les traitenments fongicides ont été
significativenent supérieurs au ténoin.



Traitenments et
doses d' enpl oi
a |l'hectare

RH 7281, 175 g +
DI THANE DF, 1750 g
+LATRON 0. 12% v/ v

RH 7281, 262 g +
DI THANE DF, 1750 g
+LATRON 0. 12% v/ v
|B 11925, 2.0 L

RH 7281,350 g +

DI THANE DF, 1750 g
+LATRON 0. 12% v/ v

ACROBAT MZ, 2.5 Kg
ou DI THANE DG, 2.25 Kg

TATTOO C, 2.7 L (2 fois)
ou BRAVO 500, 2.5 L

RIDOM L GOLD 68WP, 2.5 Kg
ou DI THANE DG, 2. 25 Kg

BRAVO 500,
1.25-2.50 L

DI THANE DF, 2. 25 Kg
BRAVO WEATHER
STICK, 1.75 L

RIDOML MZ 72W 2.5 Kg
ou DI THANE DG, 2.25 Kg

TATTOO C, 2.7 L (3 fois)
ou BRAVO 500, 2.5 L

CURZATE ML2, 2. 34 Kg ou
MANZATE 200DF, 2. 24 Kg

CURZATE MB, 1.67Kg ou
MANZATE 200DF, 2.24 Kg

des

3,10, 18, 24, 31/ 7,
7,14,21,28/8; 4/9

3,10, 18, 24, 31/ 7,
7,14,21,28/8; 4/9

3,10, 18, 24, 31/ 7,
7,14,21,28/8; 4/9
3,10, 18, 24, 31/ 7,
7,14,21,28/8; 4/9

3,18, 31/7;

10, 24/ 7,7, 14, 21, 28/ 8; 4/ 9

10, 24/ 7
3,18,31/7; 14, 21, 28/ 8; 4/ 9

3,18,31/7;
10, 24/ 7;7, 14, 21, 28/ 8; 4/ 9

3,10, 18, 24, 31/ 7,
7,14, 21,28/8;4/9

3,10, 18, 24, 31/ 7,
7,14,21,28/8; 4/9

3,10, 18, 24, 31/ 7,
7,14,21,28/8; 4/9

3,18,31/7
10, 24/ 7; 14, 21, 28/ 8; 4/ 9

10, 24/ 7;7/8
3,17,31/7; 14, 21, 28/ 8; 4/ 9

3,10, 18,24,31/7,7,14/8
21,28/8; 4/9

3,10, 18, 24,31/7;, 7,14/8
21,28/8; 4/9

% eui | | age
m | di ousé
au 6 sept.

(échel l e

Rendenent s

T/ ha
Tuber cul es

No. 1

Barratt-Horsfall)

54.6 a

52.9 ab

52.5 ab

51.5 abc

49.5 abc

47.5 abc

47. 2 abc

46.7 abc

46. 7 abc

44.7 abc

44.5 abc

44.1 abc
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RAPPORT # 109 SECTION | :  POWES DE TERRE

CULTURES: Pomre de terre, cv. Green Muuntain
RAVAGEUR: M1 diou de la ponme de terre, Phytophthora infestans (Mont.) de
Bary.

NOM ET ORGANI SME:

TARTI ER, L. ET LAPLANTE, R

Centre de recherche et d' expérinmentation agricoles, MAPAQ C.P. 480, Saint-
Hyaci nt he, Québec, J2S 7B8

Tél.: (514) 778-6522 Tél écopieur: (514) 778-6539

Emai | : Leon.tartier@gr.gouv.qc.ca

Tl TRE: EVALUATI ON DE FONG CI DES POUR LUTTER CONTRE LE M LDI OU DE LA POWE
DE TERRE EN 1995

PRODUI TS: |1 B 11925 (fluazi nam chl orothal onil), DI THANE DG (mancozébe), TATTOO
(propanocar be/ mancozébe), CURZATE M 8 (cynoxani |/ mancozébe), BRAVO 500
(chlorothalonil), RIDOML MZ 72W ( mét al axyl / mancozebe) .

METHODES: Le dispositif expérimental consistait en 8 traitements répartis au
hasard et a quatre répétitions. Chaque parcelle conprenait quatre rangs de 10
mde long, 1 netre entre les rangs. Les fongicides ont été appliqués a |'aide
d'un pul vérisateur a |la pression de 2000 KPa et un débit de 1040 L/ha. Un

pl ant sur chacun des rangs extérieurs des parcelles a été inoculé avec une
suspensi on de spores d'une souche A2 de P. infestans. Par la suite, le mldiou
a gagné |l'intérieur des parcelles. Le défanage a été réalisé le 6 et 12
septenbre avec 1.75 L/ha de REGLONE et |la récolte a eu lieu |l e 20 septenbre

RESULTATS: Voir tabl eau ci-dessous.

CONCLUSI ONS: La saison 1995 n'a pas été une année treés favorable au mldiou de
| a pomme de terre. Le nmois de juin et une partie de juillet ont été secs. Par
la suite, |les conditions météorol ogi ques ont été plus favorables. Le mldiou
s' est bien répandu dans | es parcelles ténoin; dans |les autres parcelles les
traitenents fongicides ont en général contrdlé Ile mldiou de fagon

sati sfai sante sauf dans les parcelle de CURZATE M8 et dans celles ou le
TATTOO a été utilisé a tous les 14 jours. Les rendenents obtenus avec |les
traitenents fongicides ont été significativement supérieurs aux ténoins.



Trai tenments Dat es % eui |l | age Rendenent s

dose d' enpl oi des m | di ousé T/ ha

a |l'hectare traitenents au 6 sept. Tubercul es
(échel l e No. 1

Barratt-Horsfall)

I B 11925, 12,19, 26/7; 2,9, 16, 23, 30/ 8; 6. 44 37.4 a
2.0 L 6/9

DI THANE DG, 28/ 6; 5, 11112, 19, 26,/ 7, 4.68 35.0 a
2.25 Kg 2,9,16,23,30/8;6/9

BRAVO 500 28/ 6;5,12,19,26/7; 2,9, 16, 23, 5.26 34.2 a
1.25-2.50 L 30/8; 6/9

RIDOM L MZ 28/ 6; 12/7 4.09 34.2 a

72 W 2.5 Kg
ou DI THANE DG, 2.25 Kg 5,17,26/7;2,9,16,23,30/8;6/9

TATTOO, 4 L 28/ 6; 5,12,19,26/7; 2,9, 16, 7.02 30.8 a
aux 7 jours 23,30/8; 6/9
CURZATE M 8 28/ 6; 5,12,19,26/7; 2,9, 16, 10. 54 30.0 a
1.0 Kg 23,30/8; 6/9
TATTOO, 4 L 28/ 6; 12,26/7; 9, 28/8; 14. 06 29.9 a
aux 14 jours 6/9
TEMO N - 85. 94 16.1 b
PMR REPORT # 110 SECTION |: POTATO

STUDY DATA BASE: 390 1252 9201
CROP: Pot at 0, cvs Shepody and White Rose
PEST: Late blight, Phytophthora infestans (Mont.) de Bary

NAME AND AGENCY:

BROOKES V R

Agriculture & Agri-Food Canada, PARC,

Agassiz, B.C. VOM 1A0

Tel: (604) 796-2221 Fax: (604) 796-0359 Emai | : BROOKES@EM AGR. CA

TI TLE: EFFI CACY OF RIRDOM L AND RIDOM L GOLD AGAI NST LATE BLI GHT ON POTATOES,
1996

MATERI ALS: RIDOM L MZ 72WP (netal axyl 8% nancozeb 64%, RIDOML GOLD MZ 68WP
(et al axyl 4% mancozeb 64%, ZI NEB 80WP ( Zi neb)

METHODS: The trial was conducted in an experinental plot of potatoes at the
Abbot sford substation of PARC-Agassiz. The crop rows were planted May 31 and
spaced 0.9 m apart, the spacing between plants within rows was 0.3 m There
were two rows of potatoes in each plot, one of Shepody and one of Wite Rose.
Each plot was replicated 4 tinmes. The sprays were applied with a pressurized,
hand- hel d sprayer. The spray was directed onto the top and exposed sides of
each row. The first spray was applied when plants were 20 - 25 cmtall, prior
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to plants touching within the roww RIDOML MZ 72WP and RIDOM L GOLD MZ 68WP
applications were made on July 11, July 29 and August 13. Both RI DOM L
formul ati ons were alternated with ZI NEB applicati ons nmade on July 22 and
August 6. From August 1 visual ratings of blight severity were made.

Devel opnent of the disease occurred froma natural infestation of blight that
was in the field. Plots were harvested Cctober 2 and 3 and mar ket abl e and cul
wei ghts were taken.

RESULTS: Late blight was observed on the potato | eaves by Septenber 1 only on
the untreated plots. By Septenber 18 all untreated plants were dead (rating 5)
and there was some blight (rating 2) on the treated plots. Both fungicide
treatnents provided significant increase in nmarketable yield conpared to the
untreated check.

CONCLUSI ONS: The fungici des tested effectively controlled late blight on
pot at oes.

Table 1. Visual rating of late blight on potato | eaves treated with RIDOM L MZ
and RIDOM L GOLD MZ alternated with ZINEB and untreated (0 = no blight effect,
5 = plants completely blighted, ie. dead)

Treat ments Rat e Shepody Wi te Rose
kg prod/ha Sept 3 Sept 10 Sept 18 Sept 3 Sept 10 Sept 18
RI DOM L Mz 2.5
+ ZI NEB 3.0
+ RRDOM L Mz 2.5 0 0 1.5 0 1.5 2.0
+ ZI NEB 3.0
+ RRDOM L Mz 2.5
RIDOM L GOLD Mz 2.5
+ ZI NEB 3.0
+ RRDOM L GOLD MZ 2.5 0 0 1.5 0 1.0 2.0
+ ZI NEB 3.0
+ RRDOM L GOLD MZ 2.5

Check --- 2 3 5.0 3 4.0 5.0
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Tabl e 2. Conparison of marketable yield between RRDOML MZ and RIDOM L GOLD Mz
alternated with ZINEB treated plots and untreated plots of Shepody and White
Rose potatoes in 1996.*
Treatments Rat e Shepody White Rose
kg prod/ha Market yield (kg/5 mrow) Market yield (kg/5 mrow)
RI DOM L Mz 2
+ ZI NEB 3
+ RRDOM L Mz 2 23.8 a 18.0 a
+ ZI NEB 3
+ RRDOM L Mz 2.
RIDOM L GOLD Mz 2.
+ ZI NEB 3
+ RRDOM L GOLD Mz 2
+ ZI NEB 3
+ RRDOM L GOLD MZ 2
Check --- 19.7 b 16.3 b
* Nunbers followed by the sane letter are not significantly different
according to Duncan's Miltiple Range Test (P<O0.05)

PVMR REPORT # 111 SECTI ON 1| : POTATOES
STUDY DATA BASE: 303-1251-9301

CROP: Pot at 0, CV. Kennebec

PEST: Common scab, Streptonyces scabies

Stemrot, black scurf, Rhizoctonia solan

NAME AND AGENCY:

JOHNSTON, H W

Agriculture and Agri-Food Canada Research Center

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

Tel : (902) 566-6863 Fax: (902) 566-6821 eMai | : j ohnst onw@m agr. ca

TI TLE: EFFI CACY OF FUNG CI DE TUBER TREATMENTS FOR CONTROL OF RHI ZOCTONI A
SOLANI AND STREPTOMYCES SCABI ES, 1996.

MATERI ALS: MONCEREN (pencycuron, DS12.5%, RIZOLEX (tolclofos-nmethyl, 10%,
EASQUT (thi ophanate-nethyl, 10%, MAXIM (fludi oxonil, 0.33 or 0.5%, MERTEC
(t hi abendazol e, 45DF).

METHODS: This trial was conducted at the Harrington Research Farm on | and not
previously cropped to potatoes for at |east the past 9 years. Standard
production practices for potatoes were followed in regards to tillage,
fertility, weed, insect and foliar disease control (for early and late
blight). Tubers of Elite 3 Kennebec were separated into healthy, free from

vi sible sclerotia, and diseased, those with noticible sclerotia of R solani
A compl ete random zed field design was used of 6 replicates, each plot being
of 2 rows, 6 mlong. One row was used for destructive sanpling for disease
assessnments on 25 Septenber and the other for yield determ nations follow ng
top-killing on 27 Septenber. For di sease assessnents, one stem and associ ated
stolons and roots was renoved fromeach of 10 hills for scoring severity of
characteristic synptons of Rhizoctonia on stens, stolons and roots using a
scale of 1-7. Fifteen tubers/plot were rated for common scab and bl ack scurf
severity shortly after initiation of storage. Di sease severity ratings for
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both di seases were conpleted by rating the percentage of tuber surface area

| esi oned. Tuber yield was reported as standard grades for potatoes. A further
di sease severity rating of tubers will be conducted and available fromthe
aut hor after March 1997.

RESULTS: see Tabl es bel ow.

CONCLUSI ONS: The tubers graded healthy illustrated synptons of silver scurf
(Hel mi nt hosporium solani) to alnmobst a 100% | evel and this may have resulted in
less difference in yield of healthy and di seased (by R solani) tubers than
previ ously experienced. A nunber of conpounds includi ng MONCERN, RIZOLEX,
MAXIM (0.33 and 0.5% DP-A), EASOUT and MERTEC did not inprove energence to the
| evel of the healthy checks. These sanme treatnments generally illustrated |ess
pl ant vi gour than other treatnments or healthy checks. Sonme treatnents resulted
in slight inprovenents in vegetative health conpared to the diseased checks
but none inproved health beyond that of the healthy checks. Initial tuber
health ratings illustrated substantial differences between healthy and

di seased checks for black scurf but not scab severity. Treatnments excepting
EASQUT, EASOUT (PSPT) and MERTEC decreased bl ack scurf severity. No fungicide
tuber treatment inproved either total or narketable yields over that of either
check but MERTEC may have decreased tuber yields.

Table 1. Effect of fungicide treatnments on energence and vegetative plant
heal t h of Kennebec pot at oes.

Rat e Vigour** Disease severity***

Tr eat ment g/ 100Kg Enmer gence* (1-4) Stens Roots Stol ons
CONTROLS - Di seased Ni | 34.0 1.0 4.2 4.0 3.7
- Heal t hy Ni | 34.7 1.4 3.7 3.6 3.3

FUNG Cl DES:

MONCERN 25 ai 29.2 1.3 3.8 3.7 3.3
Rl ZOLEX 20 ai 28.0 1.8 3.8 3.8 3.1
EASOUT 500 pr 31.3 1.0 3.8 3.6 3.1
MAXI M 0. 5% DP- A) 500 pr 30.1 1.1 3.6 3.6 3.0
MAXI M 0. 33% PSPT- CAN) 500 pr 34.1 1.1 3.5 3.5 3.0
MAXI M 0. 33% DP- A) 500 pr 29.5 1.5 3.6 3.5 3.0
MAXI M O. 33% + EASOUT(5% 500 pr 33.5 1.0 3.8 3.7 3.1
EASOQUT ( PSPT) 500 pr 31.0 1.0 3.5 3.7 3.3
MERTEC 0.1 ai 27. 4 1.7 4.2 3.9 3.5
LSD (0. 05) 3.96 0.26 0. 43 0.46 0.45

* pl ants/ ha X 1000
** \igour: 1-best, 4-worst
*** Severity of Rhizoctonia synptoms; 1 no synptons, 7 severe |esioning
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Table 2. Efficacy of fungicide treatments on tuber disease severity and yield
of Kennebec pot at oes.

Tuber di sease severity** Yield (T/ ha)

Tr eat ment * Scur f Scab Mar ket abl e Tot al
CONTROLS - Di seased 10. 7 1.7 41. 77 45.76

- Heal t hy 4.6 1.5 42.73 46. 90
FUNG Cl DES:
MONCERN 2.0 2.2 41.76 46. 07
Rl ZOLEX 2.0 2.9 38.70 41.76
EASOUT 6.6 2.1 42. 48 46.70
MAXI M (0. 5%0P- A) 2.2 1.8 41.76 46. 56
MAXI M (0. 33% PSPT- CAN) 5.0 2.2 42.98 46.73
MAXI M (0. 33%DP- A) 2.7 3.2 39.09 42.76
MAXI M (0. 33%DP- A) + EASQUT (0.5% 2.7 2.4 42. 42 45. 96
EASQUT ( PSPT) 7.3 2.7 40. 29 45. 67
MVERTEC 6.2 2.4 35.91 39.17

LSD (0. 05) 4.25 1.82 5.652 5.596

* Treatnents as in Table 1.
** area of harvested tubers | esioned.
PMR REPORT # 112 SECTION |: POTATCES
CROP: Pot at oes, cv. Kennebec
PESTS: Fusari um speci es, Rhizoctonia sol ani Khun, Streptomyces scabies

(Thaxt.) Waks. & Henrici, and Verticillium species

NAME AND AGENCY:

PLATT H Wand MACLEAN V M

Agriculture and Agri-Food Canada, Charlottetown Research Centre, P.QO Box
1210, Charlottetown, Prince Edward |sland, ClA 7MB

Tel : 902-566-6839 Fax: 566-6821 Enmail: PLATTH@GEM AGR. CA

TI TLE: EFFI CACY OF CHEM CAL CONTROL PRODUCTS FOR CONTROL OF SO L- BORNE
POTATO DI SEASES CAUSED BY SO L- BORNE FUNGAL PATHOGENS I N 1995

MATERI ALS: In a field study, the follow ng seed treatments were tested:

t hi ophanat e- net hyl (EASOUT 10 D; 10% d; Ci ba-CGeigy) and mancozeb (DI THANE M45;
80% WP; Rohm & Haas) applied at 0.5 g a.i. kg'; captan (ORTHOCI DE; 7.5%d;
Zeneca) applied at 75 g a.i. kg, netiram (POLYRAM 16%nd; BASF) at 0.45 kg
a.i. kgt chlorothalonil (BRAVO 500F; 40.4%e.c.; |1SK - Biosciences) applied
as a 1%seed dip (240 m of product : 24 L of water); FLUAZI NAM ( FLUAZI NAM
40.4% e.c.; ISK - Biosciences) applied as a 1% seed dip (240 m of product: 24L
of water); and five experinental treatnments from Rhone Poul enc: RP3 (0.133%
triticonazole + 0.33% i prodione); RP4 (0.133%triticonazole + 0.67%

i prodione); RP5 (0.267%triticonazole + 0.33% i prodione); RP6 (0.267%
triticonazole + 0.67% i prodi one); and RP9(0.33% triticonazole) applied at
10+25, 10+50, 20+25, 20+50, and 25 g a.i. t-! of seed, respectively.

METHODS: Elite 3 seed (cv Kennebec) was used that had received no "fall™
fungicide treatnment prior to storage. Inmediately after cutting and just
before planting, the seed was treated with the fungicides. Fungicide
treatments were applied by shaking tubers in a plastic bag for 3-5 min. with
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t he appropriate fungicide treatment. Controls consisted of seed wi thout

fungi cide applied. Imediately after treating , the seed was hand-planted in
3.0 mrows with 0.3 min-row and 0.9 m between-row spacings in a randoni zed
conpl ete bl ock design. Plant energence, vigor, and di sease determ nations

t hroughout the season were made. Top desiccant was applied about m d- Septenber
and plots were harvested two weeks | ater. Post-harvest disease incidence (%
and severity (0-4 scale) assessnments were nmade for tuber surface disorders
such as common scab and for tuber stemend vascul ar tissue discoloration
(after removing a 3-5 mm cross-section) follow ng tuber grading.

RESULTS: All data were subjected to analysis of variance and nean separation
tests (Table 1). No differences in total plant stand were observed anpong any
of the treatnments or the untreated control. Seed rots were generally caused by
rhizoctonia but a few had bacterial rots. Plant wilt incidence and occurrence
of plant chlorosis increased throughout the season. EASOUT treated plots had a
hi gher incidence of wilt than the untreated plots while ORTHOCI DE and RP5
significantly reduced the level of wilt as conpared to the untreated plots.
The remaining fungicide treatments did not differ fromthe untreated plots.
RP5 was the only treatemmt that had significantly I ess plant chlorosis than
the untreated plots. Significant differences were also found anong treatnents
in tuber yield. RP3, RP6 and RP9 produced significantly fewer small (0-54 mm
tubers than untreated. Al other treatnents did not differ in their production
of small tubers fromthat in the untreated plots. Yield of tubers sized 55-85
nm was reduced significantly in plots treated with EASOUT, POLYRAM RP5, RP9,
FLUAZI NAM and BRAVO. Plots treated with ORTHOCI DE produced significantly nore
55-85 mm tubers than the untreated. Treatnents of ORTHOCI DE and POLYRAM
significantly reduced the yield of large tubers (<85 mM) fromthat of the
untreated while plots treated with RP6 had an increased yield of I[arge tubers.
Total tuber yield was reduced significantly fromthat of the untreated with
EASOUT, POLYRAM BRAVO and FLUAZI NAM No significant differences were found
anong the treatnments in terns of the incidence and severity of commopn scab and
bl ack scurf.

CONCLUSI ONS: The chem cal s tested appear to be ineffective at reducing the

| evel of common scab and bl ack scurf on the surface of tubers. Wile some
treatments reduced both market (55-85 m) and total tuber yields, ORTHOCI DE
increased the yield of market sized tubers. Although sone reduction in disease
synptons occurred md season, these results did not translate into increased
yields in all cases. Further studies will be conducted prior to the fina
assessnent of the value of these treatments and prior to determning a fina
recomendati on on these chenicals.
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Tabl e 1. Evaluation of fungicides for soil borne potato di sease and tuber yield
in 1995.

Pl ant Pl ant Tuber Yields (t/ha)
Tr eat ment Wlt(% Chlorosis(%9 0-54 mm 55-85 mm >85 mMm Tot al
ORTHOCI DE 32.2 1.6 10. 4 26.7 5.1 44.9
BRAVO 500 72.5 2.1 7.8 17.1 5.7 30.0
FLUAZI NAM  61.0 1.3 7.3 12. 6 5.8 26. 2
DI THANE M45 52.2 2.2 9.3 19. 4 6.0 35.9
POLYRAM 77.7 2.4 7.7 14.5 4.8 26.0
RP3 61.0 0.9 5.1 22.6 14.2 40.0
RP4 76.7 2.3 7.1 19. 4 13.1 39.2
RP5 13. 4 0.6 7.4 13.6 10. 4 33.7
RP6 65.1 1.4 5.0 17.9 23. 7 46. 4
RP9 43. 4 1.1 5.6 13.0 16.0 34.9
EASOUT 95.1 1.7 7.2 16. 4 9.0 28. 2
Untr eat ed 67.7 1.9 8.7 21.3 13.2 42.7
LSD (P=0.05) 21. 20 1.09 2.30 3.54 7.66 10. 55
PMR REPORT # 113 SECTION |: POTATCES
CROP: Pot at oes, cv. Green Mountain

PESTS: Alternaria solani (EIl. & Martin) Sor., Phytophthora infestans
(Mont.) DeBary

NAME AND AGENCY:

PLATT H Wand REDDIN R D

Agriculture & Agri-Food Canada, Charlottetown Research Centre,
PO Box 1210, Charlottetown, PEI ClA 7M8

Tel : 902-566-6839 Fax: 566-6821 Emil: PLATTH@GEM ACR. CA

TI TLE: FUNG Cl DE EFFI CACI ES FOR CONTROL OF EARLY AND LATE BLI GHT OF POTATOES
N 1995

MATERI ALS: The followi ng treatnents were applied: chlorothalonil (BRAVO 500
and BRAVO 720; 40% EC;, |SK- Biosciences) at 1.8 and 1.3 litres a.i. hat! every 7
days; chlorothal onil (BRAVO 720; 40% EC; |SK- Biosciences) at 1.3 litres a.i.
ha'! every 7 days but with propanpbcarb and mancozeb (TATTOO, 72% EC;, AgrEvo) at
4.0 litres a.i. hat! on 3 occasions beginning on 12 July and then every 7 days
or beginning on 12 July and then every 14 days; mancozeb and cynoxanil
(CURZATE MB; 72% WP; Dupont) at 1.0 kg a.i. hat! every 7; dinmethonorph

( ACROBAT; 50% WP; Cyanani d) and di net honmor ph pl us nmancozeb (DI THANE;, 75% DG,
Rohm & Haas) at 0.225 kg a.i. hat! and 0.225 kg a.i. ha?! plus 1.5 kg a.i. hal,
respectively, every 14 days; copper hydroxi de(KOCI DE 101; 72% WP; Griffin)

pl us mancozeb (DI THANE, 75% DG, Rohm & Haas) at 1.68 kg a.i. hat! and 2.0 kg
a.i. ha?' respectively, every 7 days; mancozeb (DI THANE, 75% DG, Rohm & Haas)
at 1.33 and 1.75 kg a.i. hat! every 7 days; mancozeb (Dl THANE; 75% DG Rohm &
Haas) at 2.25 kg a.i. ha! every 7 days but with netal axyl + nmancozeb (RI DOM L
MZ; 72% WP; Ciba Geigy) at 1.75 kg a.i. ha! on 3 occasions beginning on 12
July and then every 14 days; triphenyltin hydroxi de (SUPERTIN;, 80% WP;
Giffin) plus mancozeb (D THANE M 45; 80% w.p ; Rohm & Haas) at 0.175 kg and
1.75 kg a.i. ha', respectively, every 7 days; and propanocarb and nancozeb
(TATTOO, 72% EC, AgrEvo) at 4 litres a.i. ha'! every 7 or 14 days. Untreated,
control plots did not receive any fungicide applications.
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METHODS: For each treatnment, four replicate plots consisting of five rows (7.5
min length, spaced 0.9 mapart) were established in a randonized conpl ete

bl ock design in 1995. Al five-row plots were separated by two buffer rows for
tractor operations. Wole (35-55 mm), green sprouted, Elite 3 seed tubers (cv
Green Mountain) were hand-planted 30 cmapart and recommended crop managenent
practices were followed. Plant energence counts on the centre row of each
five-row plot were made 40-50 days post-planting. Fungicides were first
applied to the foliage on 6 July. A sporangi al suspension of Phytophthora

i nfestans (races 1-4) was applied to the foliage of plants in the two outer
rows of each five-row plot 2-3 days after the first fungicide application and
as required thereafter. Plots were mst irrigated (3-5 mmhr-t for 2-4 hr
periods) during July and August to mmintain the disease in the inocul ated
rows. Late blight damage (amount of di seased foliage as a percentage of tota
plant foliage)in plants in the centre row of each five-row plot were nmade

t hroughout August and Septenber. Natural occurring inoculumof Alternaria

sol ani were relied upon for establishment of early blight. Early blight

i nci dence (ampunt of diseased foliage as a percentage of total plant foliage)
and severity (0 = no synptons, 1 = slight |eaf spotting, 2 = noderate and 3 =
severe with 25% or nmore of the foliage having many | esions)in plants in the
centre row of each five-row plot were made throughout August and Septenber
Fungi ci de applications (tractor-nounted sprayer nodified to spray only the
centre three rows with three holl ow cone nozzl es/row, 450 L/ha volune, 860
kPa) were first made a few days before inocul ati on and/or according to the
treatment application schedule. Top desiccant was applied nmid-Iate September,
two weeks prior to plot harvest when tuber yields and | ate blight tuber rot
occurrence (% by weight) were determ ned. Al data were subjected to analysis
of variance (arcsin transformation of percentage data was done prior to
anal ysi s).

RESULTS: Pl ant energence was 100%in all plots. Synmptoms of early blight and

| ate blight increased throughout the season in all plots. Fungicide treatnents
significantly reduced the devel opnent of early blight and the di sease | eve
attai ned conpared to the untreated control plots (Table 1). However,
treatments of ACROBAT (14 days) and BRAVO 720 (7 days) did not effectively
reduce the level of early blight below levels found in the control plots.
Fungi ci de treatnments were found to significantly sl ow di sease progress for
late blight during the growi ng season conpared to that found in the untreated
control plots. But applications of ACROBAT (14 days), BRAVO 720 and TATTOO (14
days) had significantly higher levels of foliar |late blight as conpared to
many other fungicides in this trial. Al treatments significantly reduced
tuber late blight levels relative to non-treated plots. Reduced |evels of late
blight in the plots did not result in higher tuber yields in the plots in al
cases. However, the mpjority of fungicide treatnents did result in
significantly higher tuber yields than the untreated.

CONCLUSI ONS: The majority of fungicides tested in this trial prevented foliar
damage due to late blight and early blight. Mst of the chenical treatnent
plots also resulted in increased total tuber yields and the application of
fungi cides significantly reduced the level of late blight tuber rot. Further
eval uati on of the new fungicides and conbinations in this study are required
prior to detailed recommendati on
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Tabl e 1. Evaluation of fungicides for early and late blight and their effect

on potato yields in 1995. *t/ ha
Tr eat ment App. Early Late Blight* Tot al
Rate ai ha! No. Blight (9 Foliar Tuber Yield

ACROBAT 0. 23 kg 5 49 58 1.0 43. 2
ACROBAT+DI THANE 0.23 kg+1.5 kg 5 14 7 0.1 46. 3
CURZATE MB 1.0 kg 10 16 7 1.5 46. 9
BRAVO 720 1.3 L 11 46 32 0.2 45.9
BRAVO 720+TATTOO 1.3 L+4 L 11+3 16 5 1.1 48. 0
KOCI DE 101+DI THANE 1.7 kg+1.5 kg 11 20 2 0.5 46. 2
DI THANE W45 1.3 kg 11 21 1 1.2 48. 3
DI THANE W45 1.8 kg 11 16 1 0.3 48. 2
DI THANE W45 +

RI DOM L Mz 1.8 kg+1.8 kg 11+3 14 7 1.0 50. 3
BRAVO 500 0.8 L 11 13 13 0 50. 4
BRAVO 500 +

RIDOM L MZ 0.8 L+1.8 kg 11+3 14 4 0.6 48. 4
SUPERTI N +

DI THANE W45 0.17 kg+1.75 kg 11 17 0 0.3 46. 3
TATTOO 7D 4 L 10 16 3 0.8 46. 2
TATTOO 14D 4 L 5 40 21 0.5 45. 7
Untreat ed 0 0 58 93 4.0 41.7

SED (df 167) - - 4.7 5.4 0.49 1.72
PMR REPORT # 114 SECTION |: POTATOES
CROP: Potato, cv. Russet Norkot ah
PEST: Late blight, Phytophthora infestans (Mont.) de Bary

NAME AND AGENCY:

THOMSON, C, ZCGRABLIC, D, KOEMAN, J and ORMROD, D.

British Colunmbia Mnistry of Agriculture, Fisheries and Food
1767 Angus Canpbell Road, Abbotsford, B.C V3G 2M3

TI TLE: EFFI CACY OF FUNG Cl DES AGAI NST LATE BLI GHT OF POTATO, 1996

MATERI ALS: 1. DI THANE DG (75% nmancozeb) @ 2.25 kg/ ha every 10 days.

2. DITHANE DG @ 1. 75 kg/ha plus RH 7281 80WP (RH 117, 281 a.i.) @175 g/ha
pl us LATRON B- 1956 as spreader sticker @0.12% V/V every 10 days.

3. DITHANE DG @1. 75 kg/ha + RH-7281 @350 g/ha + LATRON B-1956 every 10 days.

4. CURZATE M8 (8% cynoxanil|l plus 64% nancozeb) @1.67 kg/ha every 7 days.

5. CURZATE M 12 (Curzate M8 with extra mancozeb) Curzate M8 @1.67 kg/ ha
pl us Manzate 200 75% DF @ 0. 67 kg/ ha every 7 days.

6. CURZATE M 8 and MANZATE 200 “Program Approach” Manzate 200 DF(75% mancozeb)
@2.24 kg/ha alternated with Curzate M8 @1.67 kg/ha every 7 days in the
foll owi ng sequence: MVCCMCCM

7. ACROBAT MZ (9% di net honor ph plus 60% mancozeb) @2.5 kg/ ha applied once
foll owed by DI THANE DG @ 2. 25 kg/ ha every 7-10 days.

8. ACROBAT MZ @2.5 kg/ ha applied twice followed by DI THANE DG @ 2. 25 kg/ ha
every 7-10 days.

9. ACROBAT MZ @2.5 kg/ ha applied early followed by DI THANE DG @ 2. 25 kg/ ha
every 7-10 days plus ACROBAT MZ @ 2.5 kg/ha after topkill.

10. PENNCOZEB DF (75% mancozeb) @ 2.24 kg/ ha every 7-10 days.
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MANEB DF (75% maneb) @ 2.24 kg/ha every 7-10 days.

TD 2343-02 F (420 g/L mancozeb) @4.7 L/ ha every 7-10 days.

TD 2343-02 F @3.5 L/ha every 7-10 days.

I CI A 5504 WG (80% azoxystrobin) @156 g/ha plus BOND (synthetic |atex
adjuvant) @0.125 % V/V applied twice, alternated with MAESTRO WG (75%
captan) @2.67 kg/ha every 7-10days.

I Cl A 5504 W @156 g/ ha plus MAESTRO WG @ 1. 33 kg/ ha plus BOND @0. 125 %
VIV applied twice, alternated with MAESTRO @ 2. 67 kg/ ha every 7-10 days.

I Cl A 5504 W @312 g/ ha plus BOND @0.125% V/V applied twi ce alternated
wi th MAESTRO WG @ 2. 67 kg/ ha every 7-10 days.

RIDOM L MZ (64% mancozeb plus 8% netal axyl) @2.5 kg/ha alternated with
DI THANE DG @ 2. 25 kg/ ha every 7-10 days with a maxi nrum of 3 applications
of Ridom | M.

RIDOM L GOLD MZ (64% nancozeb plus 4% netal axyl-M @2.5 kg/ ha alternated
with DITHANE DG @ 2. 25 kg/ ha every 7-10 days with a naxi nrum of 3
applications of Ridonmil| Gold.

BRAVO 500 (500g/L chlorothalonil) @variable rate from1.26 L/ha to 1.68
L/ ha; then 2.52 L/ha every 7-10 days.

| B11522 (chlorothalonil) @1.75 L/ ha every 7-10 days.

1 B11925 (chlorothalonil) @2.05 L/ha every 7-10 days.

1 B11925 @variable rate from1.17 L/ha to 1.75 L/ha; then 2.05 L/ ha every
7-10 days.

BRAVO ZN (chl orothal onil plus zinc) @variable rate from1.26 L/ha to
1.68 L/ha; then 2.52 L/ha every 7-10 days.

BRAVO ZN @ 2.52L /ha every 7-10 days.

KOCI DE 101 (copper hydroxide; metallic copper equivalent 50% @ variable
rate 1.7-3.4 kg/ha every 7-10 days plus one application @3.4 kg/ha after
vine kill.

KOCI DE 2000 (copper hydroxide; metallic copper equivalent 35% @ variable
rate 1.3-2.5 kg/ha every 7-10 days plus one application @2.25 kg/ha
after vine kill.

KOCI DE 101 @variable rate 1.1-2.25 kg/ha plus DITHANE DG @ vari able rate
1.75-2.25 kg/ha every 7-10 days plus one application of KOCIDE 101 @3.4
kg/ ha after vine-kill.

MANKOCI DE (copper hydroxide; netallic copper equivalent 30% plus 15%
mancozeb) @variable rate 1.7-3.4 kg/ha every 7-10 days.

SUPERTI N WP (80% triphenyltin hydroxide) @ 200g/ha plus D THANE DG @
variable rate 1.12-2.25 kg/ha every 7-10 days.

KOCI DE 2000 @variable rate 1.3-2.5 kg/ha plus DITHANE DG @variable rate
1.12-2.25 kg/ha every 7-10 days plus one application of KOCIDE 2000 @
2.25 kg/ ha after vine kill.

TATTOO C (375 g/L propanocarb hydrochl oride plus 375 g/L chlorothal onil)
@2.7 L/ha twice, alternated with BRAVO 500 @variable rate from1. 26
L/ha to 1.68 L/ha, then 2.52 L/ha every 7-10 days.

TATTOO C @2.7 L/ha three tinmes, alternated with BRAVO 500 @ vari abl e
rate as in # 31 every 7-10 days.

NON- FUNG CI DAL fl owabl e formul ati on base @3.0 L/ha every 10-14 days.

Bl OCONTROL extract fornulated with # 33 @3.0 L/ ha.

DI VA (14% i prodi one plus 29% chlorothalonil) @3.5 L/ha every 10 days.
RPA 407213 DF (70% i m dazol i none) @300 m/ha plus DI THANE DG @ vari abl e
rate, 1.0-2.25 kg/ha every 7 days.

ARACHI DONI C ACID @ 10°5-10"7 M solution applied to seed-pieces just prior
to pl anting.

ARACHI DONI C ACID as in # 37 plus foliar spray with KH,PO, @ 3.6 kg/ ha
every 10-14 days.

KH,PQO, foliar spray @3.6 kg/ha every 10-14 days.
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40. UNTREATED CONTROL.

METHODS: Cut seed-pieces of Elite Il Russet Norkotah potatoes were planted
using a two-row planter on June 5, 1996 in a clay |loamsoil at Langley, B.C
The sane field had grown potatoes in 1993, 1994 and 1995. Experinental plots
were 6mlong x 2mwi de with approximately 1m bare ground between plots on al
sides and with 4 replications arranged in a random zed conpl ete bl ock design
Fungi ci des were applied according to manufacturers’ directions in a volune of
400 L/ ha using a hand sprayer beginning July 10 and endi ng on Septenber 6.

Di azi non 500 EC was applied July 1 & 27 and August 25 at the rate of 500m in
375 L of water/ha, for control of tuber flea beetle and aphids. Lorox was
applied prior to potato energence for initial weed control at the rate of 2.2
L/ ha on June 14.

The field was artificially inoculated on August 30 by placing infected
potato | eaves collected from Cunberland B.C., a small farm ng comunity 200 km
north of Victoria, in the m ddle of each plot.

At the first appearance of |ate blight on Septenber 5, an overall plant
condition rating was done to deternmine if there were treatnent differences
preceding the arrival of blight. Two |late blight assessnents were then done on
Septenber 13 and 18, respectively and a final condition rating conbining the
effects of late blight and other factors was done on Septenber 20. In al
cases, a 0-10 rating systemwas used with 0 being a dead plant in the
condition rating or no infection in the blight rating. Arating of 10 neant
100% heal thy topgrowth in the condition rating or 100% of the foliage
destroyed in the blight rating. If there were no blighted plants in a plot,
ten plants were rated and all received zeros. |If one or nore plants in a plot
had blight, all the plants in the plot were rated. The crop was top-killed
wi th Regl one on Septenber 25 at the rate of 2L in 500 L of water/ha. Potatoes
were harvested on Cctober 31 and Novenber 1. Yields of marketable,
unmar ket abl e and i nfected tubers were recorded. The marketabl e tubers were
bagged in burlap sacks and placed in storage for observations on rot
devel opnent. Anal ysis of variance and a Tukey-Kraner test were carried out on
the data for all observations except storage rot which had not been conpl eted
at the tinme of witing. Sanples of infected | eaves were forwarded to Sinon
Fraser University in Burnaby, B.C and to Agriculture and Agri-Food Canada in
Charlottetown, P.E.l. for typing.

RESULTS: Results are shown in Table I. For consistency, all plant condition
and blight severity ratings were done by one person (C. T.). At harvest,
several different workers were involved in sorting marketable, unmarketable
and infected tubers. The results of the grading were, therefore, sonewhat
variable. This, conmbined with high random variation within the plot, precluded
any significant differences in yield of sound tubers. However, there was a
significant difference between treatnments in yield of infected tubers. The
predom nant blight population in the plot as determ ned at both | aboratories
was the g-11 genotype which is an Al, netal axyl-insensitive strain, the sane
one that occurred in the plot in 1995. However, an A2 popul ati on was al so
detected and it is believed that it was introduced during the artificia

i nocul ation with | eaves from Cunberl and B.C.

CONCLUSI ONS: Bl i ght appeared in the plots on Septenber 5 and spread rapidly
thereafter. Al of the manufacturers’ candidate fungicides gave significant
control of blight conpared to the experinmental treatnents 34, 37, 38, 39 and
the controls 33 & 40. Small differences between the fungicides were not
statistically significant at the 5%l evel.
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Table |I. Effect of fungicides on plant condition, |late blight severity and
tuber yield in Russet Norkotah potatoes.

Treat nent Average Blight Plant Condition Rating Tuber Yield Yield
Severity (% heal thy foliage) I nf ected Sound Tuber
(% blighted foliage) (t/ha) (t/ha)

Sept. 13 Sept.18 Sept.5 Sept.20

1 0.2 b* 1.0 c 55 a 34 bc 2.9 ¢ 35.6 a
2 0.4 b 0.0 c 55 a 32 bc 3.5 bc 28.7 a
3 0.0 b 0.0 c 56 a 36 bc 3.5 bc 32.1 a
4 0.0 b 0.0 ¢ 54 a 33 bc 4,2 abc 29.0 a
5 0.0 b 0.0 ¢ 55 a 31 bc 5.6 abc 25.8 a
6 0.0 b 1.6 ¢ 54 a 28 bc 8.7 abc 26.9 a
7 0.0 b 0.5 ¢ 51 a 28 bc 3.1 Db 27.3 a
8 0.5 b 0.0 c 54 a 22 bc 2.1¢c 31.2 a
9 0.2 b 0.7 c 55 a 30 bc 2.5 ¢ 34.8 a
10 0.0 b 0.2 c 60 a 31 bc 5.8 abc 27.5 a
11 0.0 b 0.2 c 56 a 31 bc 8.7 abc 21.5 a
12 0.0 b 0.0 c 53 a 34 bc 3.7 bc 31.9 a
13 2.0 b 0.2 ¢ 55 a 29 bc 7.3 abc 24.2 a
14 5.9 b 18.6 c 59 a 27 bc 1.9 ¢ 29.6 a
15 0.9 b 5.9 ¢ 52 a 26 bc 2.7 ¢ 32.7 a
16 0.0 b 4.3 ¢ 55 a 28 bc 3.7 bc 27.7 a
17 0.7 b 0.2 c 55 a 26 bc 3.5 bc 31.9 a
18 0.0 b 0.2 c 52 a 19 bc 4.8 abc 28.5 a
19 1.5 b 0.4 ¢ 53 a 26 bc 8.1 abc 26.5 a
20 0.0 b 0.0 c 66 a 47 ab 1.7 ¢ 37.9 a
21 0.0 b 0.0 c 54 a 27 bc 1.2 ¢ 39.8 a
22 0.0 b 0.2 c 58 a 40 bc 2.3 ¢ 32.9 a
23 0.0 b 0.0 c 61 a 35 bc 4.0 bc 33.1 a
24 0.0 b 0.0 c 53 a 29 bc 1.9 ¢ 31.7 a
25 0.6 b 7.3 ¢ 61 a 39 bc 5.2 abc 34.4 a
26 0.1 b 2.7 ¢ 62 a 36 bc 10. 2 abc 20.8 a
27 1.6 b 3.6 c 61 a 33 bc 3.5 bc 35.0 a
28 1.5 b 1.1 c 58 a 29 bc 11.0 abc 22.3 a
29 0.0 b 0.9 c 56 a 30 bc 2.1c 29.2 a
30 1.0 b 0.4 c 52 a 26 bc 4.0 bc 28.5 a
31 0.0 b 0.0 c 52 a 28 bc 0.6 ¢ 29.0 a
32 0.0 b 0.0 c 53 a 31 bc 3.7 bc 32.1 a
33 22.0 ab 53.0 b 53 a 10 bc 14. 6 abc 18.7 a
34 31.0 a 59.0 ab 61 a 13 bc 19.2 a 14.2 a
35 0.0 b 1.0 ¢ 63 a 40 bc 2.9 bc 38. 1a
36 0.2 b 0.5 ¢ 53 a 21 bc 7.5 abc 23.1 a
37 25.0 ab 61.0 ab 65 a 14 bc 9.0 abc 23.1 a
38 43.0 a 75.0 ab 67 a 14 bc 17.7 ab 19.2 a
39 31.0 a 81.0 a 45 a 5 cd 8.5 abc 24.2 a
40 31.0 a 72.0 ab 57 a 8 cd 10. 4 abc 23.1 a

*  Means followed by the sane letter in each colum do not differ
significantly (P<0.05) as verified by Tukey-Kramer test.
END OF SECTI ON |
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FORAGE AND O LSEED CROPS
CROP: Al falfa
PEST: Bl ossom bl i ght, Botrytis cinerea and Sclerotinia sclerotiorum

NAME AND AGENCY:

HOLLEY J D
AAFRD, Crop Diversification Centre - South, S.S. #4, Brooks, AB T1R 1E6
Tel : (403) 362-1336 Fax: (403) 362-1306 Email: jholley@id.aw nc.com
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HARRI SON L M
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Emai | : srsmith@l dgagric.lanl.umanitoba.ca

TI TLE: EFFECTS OF FUNG CI DE APPLI CATI ON ON LEVELS OF BLOSSOM BLI GHT
I NFECTI ON AND YI ELD I N ALFALFA

MATERI ALS: BENLATE (benonyl, 50% WP); BRAVO 500 (chlorothalonil, 50%F);
RONI LAN (vi ncl ozolin, 50% WP)

METHODS: The efficacy of three fungicides in reducing alfalfa blossom blight
infection fromBotrytis cinerea and Sclerotinia sclerotiorumwas evaluated in
12 comrercial seed fields in 1996; 3 in Alberta (AB), 3 in Saskatchewan (SK)
and 6 in Manitoba (MB).

In Al berta, three sprays, BENLATE (0.8 kg a.i. ha'), BRAVO 500 (1.4 kg
a.i. ha?') and RONILAN (1.1 kg a.i. hat') were applied first when the crop was
in mdto full bloomin early to mid July and then again 10 to 14 days | ater
Unfortunately, there wasn’t enough fungicide to spray large plot replicates at
one of the three sites twice. Plots were arranged in random zed conpl ete bl ock
designs (RCBD) with 4 or 6 replicates. Plots replicates ranged in size from
0.02 ha to 2 ha in area. Mature florets were renoved from each plot 4-7 days
after each spray application and plated onto potato dextrose agar anmended with
lactic acid wi thout being surface sterilized. The number of florets infected
with S. sclerotiorum or B. cinerea, were recorded for all replicates at each
sanple site for each sanple tinme. Results fromeach set of isolation plates
were expressed as percentages of flowers infected with each pathogen. Data
fromall sites, were conbined, anal yzed and summari zed bel ow. Seed was
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harvested from 1.7 ha sprayed plots at one site. Yield data was not coll ected
at the other two sites because plot sizes were small and stands in themtoo
uneven to give reliable results.

In SK, plots 12 X 6 m (0.01 ha) were arranged in a 4 replicate RCBD
Fungi ci de treatnents were as above, with one additional treatnent; a late only
application. Alate spring delayed flowering, so the first fungicide spray was
applied in late July. Flower sanples were collected after the |ate fungicide
application at one site. Seed was harvested from 30n? plot replicates at al
sites. In MB, flower sanples were taken from2 replicates in strip blocks
sprayed once with Benlate early in July. Unfortunately, yields are not
currently avail abl e.

RESULTS: In Al berta, Benlate and Ronilan reduced infection fromsS
sclerotiorumearly in the season when inoculumlevels were relatively high
(Table 1). Field |l evels, however, decreased later in the season as a result of
unfavorabl e warm dry weather (Tables 1, 2). This decrease may have confounded
the effects of fungicide application on petal infection (Table 2). Benlate was
the only fungicide that reduced B. cinerea infection when inoculumlevels were
low (Table 1). Benlate and two applications of Ronilan reduced petal infection
when Benl ate or Ronilan were greater than those in the unsprayed check at
Enchant by 18.6% and 16. 8% respectively (Table 5).

I n Saskat chewan, B. cinerea was isolated fromalfalfa blossoms nuch
nore frequently than S. sclerotiorum (Table 3). Benl ate decreased peta
i nfection and increased yields by 25-50% at all three sites (Tables 3, 6).
Bravo or Ronilan did not reduce flower infection in 1996 in SK (Table 3). Two
applications of Bravo increased yield at one site but failed to do so at two
others (Table 6). Ronilan had no inpact on yield.

I n Mani toba, nmean percent recovery (Table 4) showed that B. cinerea and
S. sclerotiorumwere isolated in roughly equal proportions frominfected
bl ossonms in MB in 1996. A single application of Benlate reduced the incidence
of both pathogens at several sites.

CONCLUSI ONS: Application of Benlate effectively reduced bl ossom bl i ght

i nfection and increased seed yields at sites all across the prairie region
Roni | an reduced petal infection and increased yield in Al berta, where S.

scl eroti orumwas common, but failed to do so in Saskatchewan where B. cinerea
predom nat ed.

ACKNOW.EDGEMENT: Thanks to the ADF, AARI, CSGA and M| for financia

assi stance, |SK Bi oSci ences and BASF for fungicides, to R Linowski for his
co-operation and to K Bassendowski, R Endersby, J. Kranmer, Z. Lan, S.

Li sowski, and C. Toews for technical assistance.

Table 1. Incidence (% of Sclerotinia sclerotiorum (Ss) and Botrytis cinerea
(Bc) in alfalfa flower sanples after a single application of Benlate, Bravo
500 or Ronilan in three comrercial seed fields in Al berta in 1996.

Fungi ci de Applied Ss --- Pathogen Recovered -- Bc

Benl at e 7.1 b* 6.5 b
Bravo 500 24.0 a 17.5 a
Roni | an 11.4 b 15.4 a
Cont r ol 24.2 a 19.4 a

* Means in columms followed by the sanme letter did not differ fromeach other
according to a protected Duncan’s test at P# 0.05.



228

Tabl e 2. Incidence of (% Sclerotinia sclerotiorum (Ss) and Botrytis cinerea
(Bc) in alfalfa flower sanples in plots sprayed once or twice with Benlate,
Bravo 500 or Ronilan after the second spray application in two conmercial seed
fields in Alberta in 1996.

Fungi ci de Applied No. of Spray Applic. Ss- - - Pat hogen Recovered---Bc

Benl at e 1 5.0 c* 31.3 ¢
Benl at e 2 9.2 b 15.4 d
Bravo 500 1 12.5 ab 50.0 a
Bravo 500 2 3.8 ¢ 39.6 b
Roni | an 1 10. 8 ab 43.3 ab
Roni | an 2 14.2 a 28.3 ¢
Cont r ol 0 14.6 a 43.3 ab

* Means in colums followed by the sanme letter did not differ fromeach
other according to a protected Duncan’s test at P# 0.01.

Table 3. Incidence (% of Sclerotinia sclerotiorum (Ss) and Botrytis cinerea
(Bc) in alfalfa flower sanples after a single application of Benlate, Bravo
500 or Ronilan at three conmercial seed fields in Saskatchewan in 1996.

Fungi ci de Par ksi de** At wat er MacDowel | Mean

Appl i ed Bc Ss Bc Ss Bc Ss Bc Ss
Benl at e 53 a* 0 a 85 a 23 a 10 a 10 a 49 a 11 a
Br avo 88 b 10 a 85 a 23 a 58 b 0 a 77 b 11 a
Roni | an 90 b 0 a 78 a 15 a 45 b 0 a 71 b 5 a
Cont r ol 98 b 18 a 80 a 20 a 48 b 8 a 75 b 15 a

* Means in colums followed by the sanme letter did not differ from each
other according to a protected Duncan’s test at P# 0.05. ** Site.

Table 4. Incidence (% of Sclerotinia sclerotiorum (Ss) and Botrytis cinerea
(Bc) in alfalfa flower sanples after a single application of Benlate at six
conmercial seed fields in Manitoba in 1996.

Tr eat nent
Site Bc- - Benl ate---Ss Bc---Control ---Ss
Arberg 15 45 18 55
Seven Sisters 58 23 100 5
Fi sher Branch 18 20 53 33
Lac Du Bonnet 33 25 15 40
M am 20 13 78 35
Rosenort 33 63 38 78

Mean 30 32 50 41
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Tabl e 5. Inpact of one application of Benlate and Ronilan on seed yield
(kg/ha)in large (2 ha) plots at Enchant, AB in 1996.

Fungi ci de applied Means of Seed Weights at Harvest (kg/ha)

Benl at e 293.800 a*
Roni | an 289.325 a
Control 247.700 b

* Means in columms followed by the same letter did not differ fromeach other
according to a protected Duncan’s test at P# 0.05.

Tabl e 6. Inpact of fungicide application on seed yield (kg/ha) at three
commercial seed fields in Saskatchewan in 1996.

Fungi ci de Application Site
Appl i ed Ti me(s) Par ksi de At wat er Mac Dowel |

Benl at e Early 150 ab* 400 abcd 190 a
Benl at e Late 140 abc 370 d 190 a
Benl at e Early + Late 190 a 470 a 170 ab
Bravo Early 110 bc 450 abc 170 ab
Bravo Late 130 bc 470 ab 110 b
Roni | an Early 110 bc 420 abcd 140 ab
Roni | an Late 110 bc 360 d 140 ab
Roni | an Early + Late 100 bc 390 bcd 130 ab
Cont r ol Not Applied 90 c 380 cd 130 ab

* Means in colums followed by the sane letter did not differ from each ot her
according to a protected Duncan’s test at P# 0.05.

PVMR REPORT # 116 SECTI ON J: CEREAL, FORAGE AND O LSEED CROPS
STUDY DATA BASE: 303-1212-8907

CROP: Barl ey, cv. Morrison

PEST: Net bl otch, Pyrenophora teres

NAME and AGENCY:

MARTIN R A, and MATTERS R

Agriculture and Agri-Food Canada, Research Centre, P.O Box 1210,
Charl ottetown, PEI ClA 7MB

Tel : (902) 566-6851, Fax:(902) 566-6821, Internet: MARTI NRAGEM AGR. CA

TI TLE: THE EFFECTS OF SI NGLE OR DOUBLE APPLI CATI ONS OF FOLI AR FUNG CI DES ON
NET BLOTCH I N BARLEY, 1996

MATERI ALS: TILT (propiconazole 250 EC), FOLI CUR (hexaconazol e), BAS 480
(epoxi conazol e 125 g/l SC)

METHODS: Barley plots were established on May 15, 1996, at a seeding rate of
300 vi able seeds per n?t. Each plot was ten rows wide, 17.8 cm between rows,
and five neters long. Treatnents were replicated four tinmes in a random zed
conpl ete bl ock design.

The fungicides listed above were applied at three different application
schedul es. Single applications were nmade at Zadok's Growh Stage (ZGS) 30 or
45-49, with the double application nade at ZGS 30 foll owed by a second
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application at ZGS 45-49. Applications were made using a CO, backpack sprayer
applying water at a rate of 500 L ha!, at a pressure of 200kPa.

Net blotch synptons were assessed at ZGS 83 (July 24). The penultinmate
and third |l eaves were rated on 10 randomy selected tillers per plot using the
Horsfall & Barratt Rating System Yield and thousand kernel weight were
determined fromthe harvest of nine rows, using a snmall plot conbine.

RESULTS: All of the fungicide applications had a significant control effect on
net blotch severity on the second | eaf (penultimte) however the single
applications of FOLICUR had no effect on di sease severity on the third | eaf
(Table 1). FOLICUR had no significant effect on yield, nor did the late single
applications of the low rate of BAS 480 or TILT. There were no significant
yield differences between the single early versus the single |ate applications
of TILT or BAS 480. The conbi ned applications at ZGS 30 plus 45-49 were the
maxi mum yi el ding treatments with a top increase of approximtely 1100 kg/ ha
(37.49% with BAS 480 (75 g ai/ha) with no significant difference between | ow
or high rates.

CONCLUSI ONS: The 1996 growi ng season was very conducive to the devel opnent of
net blotch, as reflected in high severity levels relatively early in the
season. This early and severe disease |level resulted in yield responses to
both early and | ate applications. In addition the doubl e application response
reflected di sease severity and benefit that treatment can inpart. |In past
years studies single |ate applications provided for the maxi mumreturn from
treatment. However the early appearance and high severity |evels of net blotch
in 1996 were such that maxi mum yield benefit depended on a double application
Sone of the lack of activity associated with FOLI CUR application in this
trial, compared to previous studies at the sane |ocation, my have in part
been due to the lack of a surfactant being used at application

Yi el d response was significantly correlated (P=0.01) with di sease
severity on both the 2™ and 379 | eaves (r=-0.625 and -0.581 respectively)
indicating that at |east a portion of the yield benefit fromtreatnent was
directly related to net blotch reduction
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Table 1. Influence of foliar treatnents on net blotch severity and yield in
Morri son barl ey.

Net Bl otch
07/ 20

Tr eat nent Rat e* Ti m ng* 2nd 3rd Yield 1000

leaf (% leaf (% (kg/ha) kwt (g)
UNTREATED 0 - 34.1 89.3 2930 27.06
TILT 125 30 18.3 68. 2 3365 29. 28
TILT 125 30+45 50 48.0 3852 32.71
TILT 125 45 13.0 67.1 3140 31. 47
BAS 480 75 30 13.9 63. 4 3650 32.16
BAS 480 75 30+45 4.2 28.0 4095 34. 15
BAS 480 75 45 9.4 55.3 3285 32.78
BAS 480 100 30 9.5 49.9 3475 31. 37
BAS 480 100 30+45 4.3 33.1 4030 36. 41
BAS 480 100 45 9.3 70.9 3610 32.45
FOLI CUR 125 30 18. 7 81.9 3055 28.70
FOLI CUR 125 30+45 17.5 69. 7 3315 31.16
FOLI CUR 125 45 13.8 80.1 3075 30. 15
SEMF * * 2.98 5.63 146. 1 0. 883
LSD ( P=0.05) 8. 56 16. 2 419 2.53
* Rate - g a.i./ha, each application timng

**  Timng - Zadok's Growth Stage(s) at tinme of application
*** SEM - Standard Error of Mean

PMR REPORT # 117 SECTI ON J: CEREAL, FORAGE AND O LSEED CROPS
STUDY DATA BASE: 303-1212-8907

CROP: Barl ey, cv. Morrison

PEST: Seedling blight, various; Net blotch, Pyrenophora teres
Scal d, Rhynchosporium secalis

NAME and AGENCY

MARTIN R A, and MATTERS R

Agriculture and Agri-Food Canada, Research Centre, P.O Box 1210
Char | ottetown, PEI ClA 7M8

Tel: (902) 566-6851, Fax:(902) 566-6821, Internet: MARTI NRAGEM ACR. CA

TI TLE: I NFLUENCE OF FUNG Cl DE SEED TREATMENTS ON DI SEASE AND YI ELD I'N
BARLEY, 1996

MATERI ALS: VI TAFLO 280 (UBI 2051-1, carbathiin 14.9% thiram 13.2%, UBI2383-1
(BAYTAN 30, triadinmenol 317 g/L), TF3770A (hexaconazole 5.0 g/L), UBI2584-3
(Raxil, tebuconazole 8.37 g/L), UBI2092-1 (Vitaflo 250, carbathiin 282 g/L),
UBI 2454-1 (RH3866 50 g/l).

METHODS: Certified barley seed, cv. Mirrison, was treated with the fungici des
listed above at the rates listed in the table, in a small batch seed treater
Barl ey plots were established on May 15, 1995, at a seeding rate of 300 viable
seeds per n?. Each plot was ten rows wide and five netres long, 17.8 cm
between rows. Treatnents were replicated four tinmes in a random zed conpl ete
bl ock design.
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Emer gence was deternmined fromcounts on two netres of row per plot. At
Zadok's Growm h Stage (ZGS) 45, seedling blight, and foliar net blotch and
scal d were each assessed on one netre |length of row using a 0-9 scale where 0
= no di sease synptonms and 9 = severe disease synptons. At ZGS 83 foliar net
bl otch was again rated, on the penultinate and third | eaves of 10 randomy
selected tillers per plot using the Horsfall & Barratt Rating System Yield
and thousand kernel weight were determ ned fromthe harvest of nine centre
rows, using a small plot conbine.

RESULTS: All seed treatnent evaluated significantly reduced the severity of
seedling blight and of early net blotch severity. Wiile there were sone small
di fferences between sone treatnments nost were not significantly different form
ot her seed treatnents (Table 1). There were no significant effects of any
treatment on early season scald or |ate season net blotch severity (data not
presented). All treatnents which contained RH3866 (UBI2454-1) or BAYTAN

(UBI 2383-1) resulted in significant yield increases of between 265 kg/ ha
(8.3% and 415 kg/ha (12.9% . Treatnments had no significant effect on

emer gence.

CONCLUSI ONS: Conditions in 1996 were very conducive to the devel opnent of net
bl otch. While there were sonme reductions in |ate season net blotch these were
not significant, possibly due to the high disease pressure. Seed treatnents
did have a positive effect on early disease |levels with some nmaintai ning an

i nfluence which is reflected in yield benefits (RH3866 and BAYTAN).

Table 1. Influence of seed treatnments on net blotch severity and yield in
Morri son barl ey

Net Bl otch
Seedling Net ~—  ---------mo---
Tr eat ment Rat e* Bl i ght Bl ot ch ZGS 83 1000
ZGS 45 ZGS 45 2nd 3rd Yield kwt
(0-9) (0-9) leaf (%9 leaf (% kg/ha) (9)
UNTREATED 0 4.9 5.2 10.9 63.0 3210 35.29
VI TAFLO 280 0. 65 2.8 1.8 6.7 50.0 3420 34.79
VI TAFLO 280 0.93 3.3 2.8 7.9 44. 6 3285 35. 39
TF3770- A 0.01 2.8 2.5 9.3 59.9 3410 35.11
UBI 2092- 1 0. 55 2.8 2.0 8.1 48. 7 3350 36. 28
UBI 2092-1 + 0.55 +
UBI 2454- 1 0. 04 2.0 2.0 7.5 48.7 3475 34.76
UBI 2092-1 + 0.55 +
UBI 2454- 1 0. 06 2.8 2.0 9.3 59.0 3625 35.09
UBI 2584- 3 0. 015 3.0 3.0 11.1 64.1 3290 34. 40
UBI 2584- 3 0. 02 2.5 2.3 9.4 61.0 3415 35.56
UBI 2383- 1 0. 15 2.3 1.8 12.1 47.5 3550 37.59
VI TAFLO 280 + 0.65 +
UBI 2383- 1 0. 15 2.0 1.5 5.3 44.2 3570 36.16
SEM* 0.426 0. 324 2.295 7.86 85.3 0.736
LSD ( P=0.05) 1.23 0.94 6.63 NS 246 2.125

Rate - g a.i./kg seed
** SEM - Standard Error of Mean
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PMR REPORT # 118 SECTI ON J: CEREAL, FORACGE, AND O LSEED CROPS
STUDY DATA BASE: 385-1212-9503

CROP: Barl ey, cv Harrington

PEST: Scal d, Rhynchosporium secalis

NAME AND AGENCY:

ORR D D, TURKINGTON T K

Agriculture and Agri-Food Canada, 6000 C & E Trail, Laconbe, AB T4L 1W

Tel: (403) 782-8133 Fax: (403) 782-6120 Emmil: orrd@m agr.ca

BURNETT P A

Agriculture and Agri-Food Canada, P.O. Box 3000 Main, Lethbridge, AB T1J 4Bl
Tel : (403) 327-4591 Fax: (403) 382-3156

TI TLE: THE EFFECT OF SEED DRESSI NGS ON EARLY SCALD | NFECTI ON - LACOVBE 1996

MATERI ALS: UBI 2100-4 (VI TAVAX SINGLE, 23% carbathiin), UBI 2051-1 (VITAFLO
280, 14.9%carbathiin and 13.2%thiram, UBI 2383-1 (BAYTAN, 30% tri adi nenol),
UBI 2584-1 (.833% tebuconazol e).

METHODS: Seed was collected in 1994 from plots of Harrington which showed
severe synptonms of scald infection on the | eaves. This seed was treated with
the chemicals |isted above using the rates in Table 1 and a small batch

| aboratory seed treater. The seed was air dried and seeded May 23 into 4 row
plots 5.5 mlong with 23 cmrow spacing. Two rows of wheat were seeded between
plots to limt disease spread. Dried straw with severe scald infection was
spread onto the plots June 3. On June 3, a suspension of 2.4 x 10* spores/nmL
of R secalis, artifically cultured on |im bean agar, were sprayed onto the
plots to runoff. Emergence was counted in 2 - 1 mrows on June 12. An early
di sease score of the nunmber of |eaves/mwith |esions was taken June 21. On
July 10, just prior to heading, 10 randomy selected tillers/plot were rated
on a 0-9 scale with 3 rating 0% di sease on the upper |eaf canopy, 1% on the
m ddl e, and 10% on the | ower | eaves and 7 rating 10-25% on the upper | eaf
canopy, >50%on the m ddle, and >50% on the | ower |eaves. At maturity the

pl ots were conbi ne harvested and the grain cleaned before yields and kerne
wei ghts were taken.

RESULTS: The results are presented in Table 1. There were no significant
differences in enmergence for any treatnment, although UBI 2383-1 averaged 8
nore plants/mthan the untreated control. UBI 2383-1 had significantly |ess
di sease than the other treatnents in the June score, but there were no

di fferences between treatnents by July. Both UBI 2100-4 and UBI 2383-1 had
significantly higher yields and 1000 kernel weights than the untreated check

CONCLUSI ONS: UBI 2383-1 confers protection from seed-borne or early scald

i nfection which appears to result in higher yields and 1000 kernel weights.
The early di sease protection was not apparent 48 days after seeding, when the
pl ants were headi ng.
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Table 1. The effect of seed dressings on early scald infection, Laconbe 1996

Tr eat nent g a.i. Enmer gence June July Kg/ ha 1000

/ kg #/'m Di sease Di sease Ker ne

seed Scor e* Scor e** W (9)
UBI 2100-4 .55 37 35 3 4792 42. 6
UBI 2051-1 .55 + .49 38 30 3 4421 42.1
UBI 2383-1 .15 47 8 3 4910 43. 3
UBI 2584-1 .02 42 29 3 4430 41.5
Untreated -- 39 37 3 4550 40.9
LSD ( P=.05) ns 8.6 ns 225 1.2

* June di sease score # |l eaves with scald | esions/m
** July di sease score 0-9 scale where 3 = 0% di sease on the upper canopy, 1%
on the mddle, and 10% on the | ower | eaves.

PMR REPORT # 119 SECTI ON J: CEREAL, FORAGE, AND O LSEED CROPS
CROP: Canol a, cv. Legacy
PEST: Sclerotinia Stem Rot, Sclerotinia sclerotiorum

NAME AND AGENCY:

KHARBANDA P D, LANGE R M and OSTASHEWSKI M J

Al berta Research Council, Bag 4000, VEGREVILLE, AB T9C 1T4

Tel : (403) 632-8227 Fax: (403) 632-8379 Enmmil: prem@ec.arc. ab.ca

TI TLE: EFFI CACY OF FUNG Cl DAL FOLI AR SPRAYS TO CONTROL SCLEROTI NI A STEM ROT
OF CANCLA, 1996

MATERI ALS: BENLATE 50DF (benonyl 50%; 1Cl A 5504 80WG (azoxystrobin 80%; |KF-
1216 (50%; FOLICUR 3.6 F (tebuconazole 38.7% ; BOND (adjuvant).

METHODS: Canol a seed (Brassica napus cv. Legacy)was planted on May 24 in a 30m
x 30mblock in rows 20 cmapart. Seed was treated with Vitavax RS to contro
seed- borne di seases, and Furadan 5G was added to the seed rows to control flea
beetles. Plots, 6mx 2m were marked using flags. Experinental design was a
random zed conplete block with four replications. At the 3-4 | eaf stage, S.
scleroti orum sclerotia were spread throughout the canola block. At 10%
flowering (July 15), one set of canola plots were sprayed with | KF-1216 at 470
g ai/ha. Al other treatnents were sprayed at 25% flowering on July 19. On
July 24, plots were inoculated with S. sclerotiorumby lightly spraying a
suspensi on contai ning mycelial fragnents of the fungus. The suspensi on was
prepared by maecerating actively growing cultures of S. sclerotiorumon potato
dextrose agar. Two, 10cm Petri plates were used to prepare one liter of the
suspension. Sclerotinia stemrot incidence was recorded by counting infected
stens after crop harvest on Septenber 19 and 20. To determine yield, five
nmeter sections fromthe two mddle rows of each plot were harvested by hand
and bagged. The nunber of infected stenms in the harvested sections were then
counted in each plot. Plants were threshed upon drying, and the seed was

cl eaned and wei ghed. Percent steminfection and yield data were square root
transformed to normalize the data.

RESULTS: Results are presented in the table bel ow.

CONCLUSI ONS: I CI A 5504 was the npst effective treatnent when used with the
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adj uvant Bond. I1ClIA 5504, at the lowrate, significantly reduced Sclerotinia
di sease incidence and percent green seeds, and also significantly inproved
1000- seed wei ght over the untreated check. I KF-1216 applied at 10 percent
flowering also significantly reduced di sease incidence over the untreated
check as did Benlate at 25% fl oweri ng.

Table 1. Effect of foliage applied fungicides on sclerotinia stemrot di sease
i nci dence, seed yield and seed quality in Brassica napus cv. Legacy in field
trials at Vegreville, 1996.*

Tr eat ment Rat e Flowering % nfected TSW % een Yi el d**
(g ai/ha) (% St enms** (9) Seeds (9)

Check -- - - 3.48 a 3.16 b 3.16 b 22.5 a
BENLATE 1250 25 2.34 bc 3.43 ab 3.43 ab 24.6 a
| KF-1216 470 10 2.02 ¢ 3.34 ab 3.34 ab 23.1 a
| KF-1216 470 25 3.16 ab 3.40 ab 3.40 ab 24. 4 a
| KF-1216 500 25 2.58 abc 3.38 ab 3.38 ab 24.5 a
FOLI CUR 200 25 2.86 abc 3.23 b 3.23 b 24.1 a
I Cl A 5504 125 25 2. 65 abc 3.37 ab 3.37 ab 24.5 a
| Cl A 5504 250 25 1.99 ¢ 3.48 ab 3.48 ab 24.6 a
I Cl A 5504

+ BOND 125 25 2.06 bc 3.67 a 3.67 a 24.1 a
I Cl A 5504

+ BOND 250 25 2.17 bc 3.49 ab 3.49 ab 25.6 a

*  TSW = 1000-seed weight. Mean of 4 replications; nmeans within a col umm
foll owed by the sane letter do not differ significantly according to
Duncan’s Miul tipl e Range Test (P=0.05).

** Anal ysis performed on square root transformed data.

PMR REPORT # 120 SECTION J: CEREAL, FORAGE, AND O LSEED CROPS

CROP: Canola cv. Reward
PEST: Alternaria blackspot, Alternaria brassicae

NAME AND AGENCY:

KHARBANDA P D, LANGE R M and WEREZUK SP

Alberta Research Council, Bag 4000, VEGREVILLE, AB T9C 1T4

Tel: (403) 632-8227 Fax: (403) 632-8379 Email: prem@aec.arc.ab.ca

TITLE: EFFECT OF FUNGICIDAL FOLIAR SPRAYSTO CONTROL ALTERNARIA
BLACKSPOT OF CANOLA, 199%

MATERIALS: BRAVO 500 (chlorothaonil 50%); 1B11522 (chlorothaonil); ICIA 5504 WG
(azoxystrobin 80%); ROVRAL FLO (iprodione 25%); BOND (adjuvant).

METHODS: Canola seed (Brassica rapa cv. Reward) was planted in 6 m x 1.2 m plots consisting of
4 rows, 20 cm agpart with a pacing of 60 cm between plots on May 17. Seed was trested with Vitavax
RS to control seed-borne diseases, and Furadan 5G was added to the seed row to control flea beetles.
All treatments were replicated four times in a randomized complete block desgn. Border plots of cv.
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Reward were seeded on both ends of the experiment. At 100% bloom (August 8) plots were
inoculated with a suspenson containing spores and mycelid fragments of A. brassicae. The inoculum
was prepared by macerating profusely sporulating cultures of the fungus grown on potato dextrose
agar. The fungicides were sprayed a manufacturers recommended rates a 95% petd fal, on July 26.
Disease severity was estimated at crop maturity (August 20) on a scale of 0-6 based on pod surface
area affected with blackspot as follows: 0=no disease, 1=0-1%, 2=1-5%, 3=5-10%, 4=10-25%,
5=25-50%, and 6=50-100%. In each plot, disease was eva uated at three randomly chosen spots; 10
plants were evauated for pod infection a each spot. To determine yield, 5 m sections of the two middle
rowsin each plot were harvested by hand and bagged on August 21 and 22. Plants were threshed
upon drying and seed was cleaned and weighed.

To determine Alternaria infection in the harvested seed, 100 seeds from each fungicidd trestment
were plated on V-8 juice agar supplemented with 40 mg/L rose benga and antibiotics. The seed was
plated at arate of 25 seeds per plate replicated four times. All plates were arranged in a completely
randomized block design and incubated at 24EC under fluorescent lights using acycle of 12 hlight/12 h
dark. Infected seeds were counted after 7 days incubation. All data were andyzed statisticdly. Infected
seed count and yield data were square root transformed to normalize the data.

RESULTS: Results are presented in the table below.
CONCLUSIONS: Rovrd Flo and high rate of ICIA 5504 + BOND significantly reduced disease

severity on pods, increased 1000-seed weight, and reduced percent green seeds compared with the
untreated check.
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Table 1. Effect of fungicida foliar sprays on blackspot disease severity, seed yidd, and seed qudity in
Brassica rapa cv. Reward in fidd trids & Vegreville, 1996.*

Treatment Rate MDS TSW %Green %l nfected Yidd**
(ga/ha) @ Seeds Seeds** @

Check -- 433 a 2.49 de 425a 4.37 ab 258 ab
BRAVO500 925 417 a 2.50 de 2.75ab 347 ab 245b
BRAVO500 1235 3.92ab 2.51de 3.00ab 472 ab 26.7 ab
1B11522 620 425a 245e 2.75ab 3.08b 25.7ab
IB11522 928 425 a 2.55 cde 2.75ab 4.04 ab 25.7 ab
ICIA 5504 125 3.92ab 2.63 bcd 2.00 ab 478 ab 27.0ab
ICIA 5504 250 3.92ab 2.69 abc 2.00 ab 3.28 ab 27.0ab
ICIA 5504

+ BOND 125 3.42 bc 2.73ab 2.25ab 527a 281a
ICIA 5504

+ BOND 250 3.08c¢c 274 ab 0.75b 3.76 @b 25.7 ab
ROVRAL FLO 618 3.25c 2.79a 1.00b 3.12ab 27.1ab

*  MDS = Mean Disease Severity; TSW = 1000-seed weight. Mean of 4 replications, means within a
column followed by the same letter do not differ sgnificantly according to Duncan’s Multiple Range
Test (P=0.05).

** Analyss performed on square root transformed data.

PMR REPORT #121 SECTIONJ: CEREAL, FORAGE, AND
OILSEED CROPS
STUDY DATA BASE: 375-1411-8719

CROP:  Canodla, Brassica rapa, cultivar Tobin
PEST:  Alternariablack spot, Alternaria spp.

NAME AND AGENCY:

REED SL, JONESFLORY L L, DUCZEK L J, and SEIDLE E

Agriculture and Agri-Food Canada, Research Centre, 107 Science Place, Saskatoon, Saskatchewan
S7N 0X2

Tel: (306)956-7200 Fax: (306)956-7247 Email: duczekl @em.agr.ca

Seidle Seed Farm, Box 146, Medstead, Saskatchewan SOM 1WO0

TITLE: EFFECT OF FUNGICIDE APPLICATION ON ALTERNARIA BLACK SPOT IN
TOBIN CANOLA, 1996.

MATERIALS:; BRAVO 500 (chlorothaonil 500g/L), IB11522 (chlorothaonil 500g/L), TILT
(propiconazole 250g/L), ROVRAL FLO (iprodione 250g/L), ICIA5504 (azoxystrobin 800g/kg),
BOND .125% (sticker).
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METHODS: A randomized complete block test with four replicates was established in a commercialy
grown field of Tobin canola, at Medstead, Saskatchewan in 1996. The crop was seeded on May 28
with apress drill with 15 cm row spacings. Naturaly occurring inoculum of Alternaria spp. wasrelied
upon for infection. The test area was established on June 18 by rotovating atwo meter area around
each replicate. Plots within the replicates were five meters long by two meters wide. One row of crop
on either sde of the centre seven rows of each plot was removed. This created awakway for spraying
and marked out the area to be harvested. All treatments were sprayed using a hand-held, CO,
pressurized, four nozzle boom sprayer at 35 ps fitted with Lurmark 01-F80 nozzles. The water volume
was 100L/hafor the water control, ROVRAL FLO, ICIA5504, and TILT treatments, and 225L/ha for
Bravo and 1B11522 treatments. ROVRAL FLO 500gai, ROVRAL FLO 250gai, and ICIA5504
250gai were sprayed on July 12 when the plants were at 20 to 30% bloom. All other trestments
including awater control were sprayed on July 30 at 95% peta drop. Ten main stems from each plot
were visualy assessed for disease on pods on August 21, when the seed was at the hard rolled stage,
and just beginning to show colour change. Plots were harvested (7 rows x 5 m long) on September 18
and yield was recorded as kilograms per hectare of dry grain. Subsamples were taken from each plot
and the seed was surface disinfested for 10 min with 0.6% sodium hypochlorite and then air dried. This
seed was then used to determine percent germination and percent infection by the three Alternaria
Spp. - A. alternata, A. brassicae, and A. raphani. To determine percent germination 200 seeds/plot
were vacuum plated (20 seedg/plate) onto 1.8% water agar amended with 100mg/L streptomycin and
50mg/L vancomycin. These plates were incubated at 18-24EC for 3-5 days, at which time germinated
seed was counted and calculated as a percentage of the total seeds plated. Three hundred seeds/plot
were plated (20 seeds/plate) on V-8 juice agar amended with 40mg/L rose benga and 100mg/L
dreptomycin. After seven days under fluorescent lights (12 hour day/night cycle) at 18-24EC, the
plates were examined for presence of the three Alternaria spp. The species were differentiated by
examining colony morphology, and by determining spore shape and size under a compound
microscope. Only A. brassicae was found in any significant number, therefore, only that specieswas
analyzed. Results were reported as the percentage of total seed infested. Percent green seed was
determined by crushing 500 seeds/plot and counting the number of green seeds. Thousand kernel
weights were determined by weighing 500 seeds and multiplying by two. Sclerotinia stem rot and
blackleg basa stem canker incidence were rated on the stubble of 40 plants which were randomly
collected on September 18 from the water control and from treatments sprayed at 20-30% bloom.
Datawas andyzed using an andysis of variance procedure.

RESULTS: See Tables 1 and 2 below. Disease levels were rdatively low (7.1% in the contral), but al
trestments sgnificantly (P=0.05) reduced the incidence of black spot. There were no sgnificant
differences between trestments for sclerotinia and blackleg. Disease levels were low with an overal
average of 2% of plants affected with sclerotinia stem rot and 15% of plants showing dightly diseased
cankers of blackleg.

CONCLUSIONS: Application of any of the fungicides tested decreased the incidence of black spot in
canola. Yidd increased with dl fungicide trestments except BRAVO, but not al of these increases
were sgnificant a P=0.05. The greatest increase in yidd was 22% with ROVRAL FLO 250 gai
prayed a 95% peta drop. All fungicide treatments generaly improved seed qudity by decreasing
green seed count and seed infestation with A. brassicae, and by increasing seed weight and
germination. Both ROVRAL FLO and ICIA5504 demonsirated comparable results at full and half-
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rates, when applied a 95% petal drop. ROVRAL FLO 250 gai was more effective when applied at
20% bloom than at 95% petd drop.

Table 1. The effect of foliar gpplied fungicides on mean percent disease of dternaria black spot on
main stem pods and yield of Tobin canola

Product Rate Application*  Alt. BIk. Spot Yidd (/ha)

(% disease) (kg/ha)
Control 2 7.1a** 2251.4d**
ROVRAL FLO 500gai 1 2.9b 2356.6¢d
ROVRAL FLO 500gai 2 3.4b 2415.9bcd
ROVRAL FLO 250gai 1 0.3d 2425.6bcd
ROVRAL FLO 250gai 2 2.4bc 2743.3a
|CIA5504 250gai 1 2.1bcd 2442.7bcd
ICIA5504 125gai 2 0.7cd 2636.6ab
|CIA5504 250gai 2 0.4cd 2576.4abc
| CIA5504+Bond 250gai 2 0.4cd 2459.9bcd
BRAVO 500 2.47L 2 2.8b 2239.7d
1B11522 1.75L 2 2.2bcd 2508.2abc
TILT 250gai 2 1.8bcd 2430.0bcd

* 1=20% bloom; 2=95% petal drop.

** VVadues in the same column which are not followed by the same letter are
sgnificantly different at P=0.05 according to Duncan's Multiple Range Test.
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Table 2. The effect of foliar applied fungicides on mean percent green seed, A. brassicae infection,
thousand kernd weight, and percent germination of Tobin canola
Product Rate Appli- Green A brassicae 1000 KWT Germination

(/ha) cation* Seed(%) (% infection) (Q) (%)

Control 2 5.2ab** 14.3a** 2.46¢d* * 89c**
ROVRAL FLO 500gai 1 4.4abc 8.8bc 2.50bcd 96ab
ROVRAL FLO 500gai 2 4.4abc 8.8bc 2.46¢cd 93abc
ROVRAL FLO 250gai 1 3.2c 4.8c 2.58ab 96a
ROVRAL FLO 250gai 2 4.3bc 11.8ab 2.58ab 94abc
|CIAS504 250gai 1 3.3c 9.5b 2.54abc 95abc
|CIA5504 125gai 2 3.5bc 7.9bc 2.63a 96ab
ICIAS504 250qai 2 3.2c 4.8c 2.58ab 98a
ICIAS504+Bond 250gai 2 2.8c 4.8c 2.62a 90bc
BRAVO 500 2.47L 2 6.2a 14.2a 2.39d
94abc

1B11522 1.75L 2 4.2bc 14.3a 2.48bcd 93abc
TILT 250gai 2 4.2 bc 9.0b 2.53abc 97a

* 1=20% bloom; 2=95% petal drop.
** Vaues in the same column which are not followed by the same letter aresgnificantly different at
P=0.05 according to Duncan's Multiple Range Test.

PMR REPORT # 122 SECTI ON J: CEREAL, FORAGE, AND O LSEED CROPS
STUDY DATA BASE: 375-1411-8719

CROP: Canol a, Brassica rapa, cultivars Tobin and AC Sunshi ne

PEST: Al ternaria black spot, Alternaria spp

NAME AND AGENCY:

REED S L, JONES-FLORY L L, DUCZEK L J and SEI DLE E*

Agriculture and Agri-Food Canada, Research Centre, 107 Science Pl ace,
Saskat oon, Saskatchewan S7N 0X2

Tel : (306)956-7200 Fax: (306)956-7247 Enmil: duczekl @m agr.ca

* Seidle Seed Farm Box 146, Medstead, Saskatchewan SOM 1WD.

TI TLE: EFFECT OF FUNG Cl DE APPLI CATI ON ON ALTERNARI A BLACK SPOT | N TOBI N AND
AC SUNSHI NE CANOLA, 1996.

MATERI ALS: ROVRAL FLO (i prodi one 240g/L).

METHODS: Two test sites were established in 1996, in comrercially grown
fields, on Tobin canola at Canwood, SK, and on AC Sunshi ne canol a at Lake
Lenore, SK. Naturally occurring inoculumof Alternaria spp. was relied upon
for infection. Each test was designed as a random zed conplete block with four
replicates. The test sites were established by rotovating a two neter area
around each replicate. Plots were five neters long by two neters wide, with a
one and one half meter guard area on either side of each plot. As both sites
were air seeded, a one neter area at the centre of each plot was delineated by
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hoei ng out an area 15cm wi de on either side. This created a pathway for
spraying to avoid crop damage and to define the area of the plot to be
harvested. All treatnments were sprayed using a hand-held, CO, pressurized,
four nozzle boom sprayer, fitted with Lurmark 01-F80 nozzles, at 35 psi. The
wat er vol une was 100L/ha. The Canwood site was seeded on May 27 and the plots
were set up June 27. Al treatnents were sprayed on July 3 at 95% petal drop
Percent di sease was visually assessed on main stem pods of 10 randomy

sel ected plants in each plot on August 9 when seeds in |ower pods were green
in colour and at the hard rolled stage. Harvest was done Septenber 11 with
yield recorded as kil ograns per hectare of dry grain. The Lake Lenore site was
seeded June 6 and the plots were set up July 23. Spraying occurred July 31 at
95% petal drop. Ten main stens from each plot were rated for di sease on pods
on August 23 when the seed col our change was at about 50% Plots were
harvest ed Septenber 10. Seed subsanples were taken from each plot and were
surface disinfested for 10 min in 0.6% sodi um hypochlorite, then air dried.
This seed was used to determ ne percent gernination and to deternine the
percent infection of the different Alternaria spp. Two hundred seeds (20
seeds/ pl ate) were vacuum plated onto 1.8% water agar containing 100ng/L
streptomyci n and 50nmg/ L vanconycin. These plates were incubated for 3-5 days
at 18-24EC, then gerninated seeds were counted and percent germ nation

determ ned. Three hundred seeds( 20 seeds/plate) were vacuum plated onto V-8
juice agar containing 50nmg/L rose bengal and 100ng/L streptomycin. The plates
wer e incubated under fluorescent lights (12 hour day/night cycle) at 18-24EC
for 7 days. They were then examined to differentiate A alternata, A

brassi cae, and A. raphani col oni es by exam ning col ony norphol ogy, and by
determ ni ng spore shape and size under a conpound m croscope. Only A.

brassi cae was found in any significant nunber, therefore, only that species
was anal yzed. Results were reported as percent of total seed infested.
Percentage green seed was determ ned by crushing 500 seeds/plot and counting
the nunber of green seeds. Thousand kernel weights were determ ned by wei ghing
500 seeds and multiplying by two. Sclerotinia stemrot and bl ackl eg basal stem
canker were rated on the stubble of 40 plants which were randomy coll ected
just after harvest fromthe control and the Rovral Flo 500 gai/ha plots. Data
for the two | ocations was combi ned and anal yzed using an anal ysis of variance
procedure.

RESULTS: See Table 1 below. Data fromthe two | ocations was conbi ned because
the location by treatnment interaction for the various variables were not
significantly different except for disease |evel. Fungicide treatnents
decreased di sease | evels at both |ocations, but the anmobunt of change at Lake
Lenore, where disease |evels were higher, was greater than at Canwood. The

ef fect of ROVRAL FLO was similar in both |ocations. At Canwood there was sone
bertha arny worm danage in the sprayed plots, as these renmmined green after

t he unsprayed crop had ripened. This may have resulted in a | ower than
expected yield in these plots. There was no sclerotinia stemrot recorded in
the plots, although it did occur in the fields. There was no significant

di fference in blackleg between the treatnments. Di sease incidence was high, but
di sease severity was low as only slightly infected basal stem cankers of

bl ackl eg were found in an average of 47% of plants at Canwood and 33% at Lake
Lenore.

CONCLUSI ONS:  Appl ying ROVRAL FLO at either full or half rate decreased
alternaria black spot on pods and increased yield. The fungicide spray
application decreased alternaria seed infestation and green seed count, and

i ncreased seed wei ght and seed germi nation. The full rate application appears
to inprove seed quality nore than the half rate application
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Table 1. The effect of foliar applied fungicides on nean percent disease of
alternaria black spot on main stem pods and yield of Polish canola, nean of
two sites.

Pr oduct Rat e Alt. Bl k. Spot Yield A. brassicae Green 1000 Germ
(/ha) (% disease) (kg/ ha) (% Seed(% KWI(g) (9
Contr ol ---- 12. 6a* 1171. 3b*  18. 4a* 6. 4a* 2.0c* 91b*
ROVRAL FLO 250gai 6. 9b 1361. 4a 10. 1b 3.6b 2.2b 94ab
ROVRAL FLO 500gai 2.5¢c 1450. 8a 3. 3c 1. 4c 2. 4a 96a

* Values in the same columm which are not followed by the same letter are

significantly different P=0.05 according to Duncan's Multiple Range Test.
ACKNOWLEDGEMENT: The authors wi sh to thank M. Shel don Rude and M. Reg

Prodahl for their generous support of this research project.

PMR REPORT # 123 SECTI ON J: CEREAL, FORAGE, AND OO LSEED CROPS
CROP: Canol a, cv. Hyola 401
PEST: Bl ackl eg, Leptospharia macul ans

NAME AND AGENCY:

ROURKE D RS, DCELL R J and BISHT V S

Ag- Quest Inc., Box 144, Mnto, Manitoba ROK 1M

Tel : (204) 776-2087 Fax: (204) 776-2250 Enmil:agquest@mil.techplus.com

TI TLE: EFFI CACY OF I Cl A 5504 FOR BLACKLEG CONTROL | N HYOLA 401 CANOLA 1996
MATERI ALS: | CI A 5504 (800 g/kg azorystrobin) BOND (450 g/l synthetic | atex)

METHODS: The trial was conducted at M nto, MB. Hyola 401 canol a was seeded at
8 kg/ha on May 25 with a double disc press drill. 80 kg/ha nitrogen was banded
in the fall of 1995. 20 kg/ha P205 was banded at seeding. The trial was a
random zed conplete block with 4 replicates and a plot size of 2 mx 7.5 m

Pl ots were separated by a 2 muntreated check strip. Weds were controlled
with ethalfluralin @1.1 kg/ha, sethoxydim @0.2 kg/ ha, ethametsul furon @

0. 020 kg/ ha and clopyralid @0.100 kg/ ha. Benonyl @0.5 kg/ha was applied to
control sclerotinia. Chlorpyrifos was applied @.480 kg/ha to control Bertha
armyworm All rates are in kg a.i./ha. Fungicide treatnments were applied on
June 21 with a conpressed air bicycle sprayer delivering 200 |/ha of water at
330 kPa with Lurmark 8004 flat fan nozzles. In treatnments with surfactant, the
I Cl A 5504 was mixed with the water before the surfactant was added. The
sprayer boom was approxi mately 40 cm above the plants, and angled forward 30
degrees. Treatnents were applied at 10: 00 am when air tenperature was 12 C
The canola crop was at the 4 - 6 | eaf stage. Blackleg | esions were visible on
the | ower | eaves 7-10 days after fungicide application. Conditions were
favorabl e for the devel opment of blackleg, with frequent rain showers and warm
tenperatures in the nonth follow ng fungicide application. Plots were

eval uated for the degree of blackleg infection on August 28 using a 0-5 scale
(0 = no infection and 5 = dead plants, conpletely girdled by the di sease) used
by the Western Canada Canol a and Rapeseed Reconmendi ng Committee (WCCRRC)

Pl ots were harvested Sept. 9 (107 days after planting) and canola seed yields
were adjusted to 10% noi sture.

RESULTS: The 0. 125 kg/ha rate of IClIA 5504 resulted in non-significant
i mprovenent in blackleg control conpared to the 0.100 kg/ ha rate when applied
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wi t hout surfactant. Addition of the surfactant inproved bl ackl eg control at
both rates of 1 CIA 5504. IClA 5504 treatnments (both rates) with surfactant
resulted in significantly | ower blackleg rating. Fungicide treatnents with
surfactant were slightly better than treatnments without surfactant in
controlling blackleg. Differences were significant only for the |low rate of
| Cl A 5504.

CONCLUSI ONS: The fungicide I Cl A 5504, when used with the surfactant (Bond),
reduced the severity of blackleg infection and resulted in slight but
insignificant yield increases conpared to the untreated check

Table 1. Effects of 1ClA 5504 on blackleg control in canola

Tr eat ment Rate Kg ai/ha Blackleg 0-5* Canola yield Kg seed/ ha
1. Untreated check --- 3. 20a 1516a
2. 1ClA 5504 0. 100 3. 14a 1697a
3. ICIA 5504 + Bond 0.100 + 0.1125 2.39b 1641a
4. IClI A 5504 0. 125 2. 76ab 1783a
5. ICIA 5504 + Bond 0.125 + 0.1125 2.51b 1754a

* \Western Canada Canol a and Rapeseed Recomendi ng Committee scal e. Means
foll owed by the sane letter do not differ significantly (P= 05, LSD)

PMR REPORT # 124 SECTI ON J: CEREAL, FORAGE AND O LSEED CROPS
STUDY DATA BASE: 303-1212-9301

CROP: Cats, cv. Nova

PEST: Speckl ed | eaf spot, Leptosphaera avenae f. sp. avenae

NAME AND AGENCY:

JOHNSTON, H W

AAFC, Research Center, Box 1210, Charlottetown, Prince Edward |sland, ClA 7MB
Tel : (902) 566-6863 Fax: (902) 566-6865 Enmil: johnstonw@m agr.ca

TI TLE: EFFI CACY OF SEED APPLI ED FUNG Cl DES ON SPRI NG OATS, 1996.

MATERI ALS: VI TAFLO 250 (carbathiin, 282 g ai/L), VITAFLO 280 (carbathiin, 167 g ai/L +
thiram 148 g ai/L), BAYTAN (triadinenol, 317 g ai/L), TF 3794 (pacl obutrazol, 2Mg),
PROSEED (hexaconazol e, 250 EC)

METHODS: Pedi greed seed was treated with the above materials at rates listed bel ow usin
a rotary batch type | aboratory treater. Field plots were subsequently established on 28
May at the Harrington Research Farmusing 4 replicates, each plot being 2 x 5 min size
and arranged in a random zed conpl ete block. Each 8 row plot was separated from adj acen
plots by 2 rows of winter wheat. Energence was counted on 1 mof two center rows at ZGS
(Zadoks Growth Stage) 10 and foliar disease synptons were rated for severity at ZGS 65
using a scale of 1-9 where 1 was conplete health and 9 severe disease with nmore than 75
of the flag | eaf covered with | esions of speckled |leaf blotch. Yield data were
determined fromthe harvest of the 6 oat rows in each plot using a Hege plot conbine an
reported at 14% noi sture content.

RESULTS: See table 1 bel ow
CONCLUSI ONS: Growi ng conditions were good for oats in 1996 and foliar diseases did not

develop to significant |levels. None of the treatnents significantly affected nmeasured
performance characteristis including grain yield.
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Table 1. Influence of fungicide seed treatnments on spring oats.

Fungi ci de Rat e* Emergence Foliar disease** Grain yield (kg/ha)

Ni | 429 2.5 5398

VI TAFLO 250 0.8 a.i 438 2.8 5295
VI TAFLO 280 3.3 ml pr 438 2.5 5141
BAYTAN 0.15 a.i. 408 2.0 5411
TF 3794 0.25 a.i. 406 2.3 5067
PROSEED 3.0 m pr 388 2.0 5311

LSD (0. 05) ns ns ns
* g per kg seed; ** 1-9, 1 healthy, 9 severe disease on upper | eaves.
PMR REPORT # 125 SECTI ON J: CEREAL, FORAGE AND O LSEED CROPS

STUDY DATA BASE: 303-1212-9301

CROP: Spring wheat, cvs. Belvedere and Roblin
PEST: Powdery nil dew, Erysiphe graminis f. sp. tritic

Leaf and gl unme bl otch, Leptosphaeria nodorum

Head blight, Fusarium gram nearum and ot her spp
Seedling blights, various fungi including Fusarium and Bi pol aris spp

NAME AND AGENCY:

JOHNSTON, H W

AAFC, Research Center, Box 1210, Charlottetown, PElI, Canada, ClA 7MB
Tel : (902) 566-6863 Fax: (902) 566-6821 Emai | : j ohnstonw@m agr. ca

TI TLE: EFFI CACY OF FOLI AR AND SEED APPLI ED FUNG CI DES AGAI NST SPRI NG WHEAT
FUNGAL DI SEASES, 1996

MATERI ALS: SEED TREATMENTS: VI TAFLO 250 (carbathiin, 282 g ai/L), VITAFLO 280
(carbathiin, 167 g ai/L + thiram 148 g ai/L), BAYTAN (triadinmenol, 317 g
ai/L), TF 3794 (pacl obutrazol, 2Me), PROSEED (hexacol azole, 0.5%

FOLI AR TREATMENTS: 1B17421 (10EC, acetim de), BRAVO (chlorothalonil, 500 g
ai/L), TILT (propiconazole, 250 EC)

METHODS: Pedi greed seed was treated with the seed applied fungicides in a

| aboratory rotary batch treater at rates indicated in the table below Plots
were planted on 28 May 1996 at the Harrington Research Farm and fertilized
with 50 kg NVha applied at 17-17-17. The foliar test plots received an
additional 40 kg NMha at ZGS 39 with comrercial ammomiun nitrate. Each seed
treatment plot, 2 x 5 m was separated by 2 rows of wi nter wheat as a guard
strip and replicated 4 tinmes in a randonized conpl ete bl ock design. Foliar
treatments were applied to a bl ock of Belvedere wheat and treatnents arranged
in a RCBwith 4 replicates. Treated foliar plots were separated by an equa
sized untreated guard strip. BRAVO and TILT were applied at ZGS 37-39 while

| B17421 was applied at ZGS 37, 51 and 59. Enmergence was determined on 1 m of
each of the center two rows in the seed treatnent trial. Foliar disease
severity in seed treatnent trial was determned at ZGS 35 using a 1 - 9 scale,
where 1 represent conplete health and 9 the upper |eaves with nore than 75%
surface area | esioned by disease. Disease severity in the foliar applied tria
was determ ned at ZGS 65 using the sanme scal e and head di sease severity (scab)
at ZGS 72 as percentage of heads with synptons. Yield determ nations were nade
at maturity using a Hege plot conbine and all yield data reported on a 14%
noi st ure basi s.

CHECK
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RESULTS: see tabl es bel ow.

CONCLUSI ONS: The two cultivars utilized in the seed treatnent trial were
significantly different in characteristics assessed. Seed treatnents did not
change energence, or foliar disease severity (powdery m | dew and septoria | eaf
blotch). Yield of Belvedere wheat was inproved by VITAFLO 250 but not by any
other seed treatnent. Grain yield of cv. Roblin was inproved by BAYTAN which
probably reflects the greater susceptibility to powdery mldew of this
cultivar than Bel vedere. The application of foliar fungicides to Bel vedere
spring wheat did not significantly change di sease severity or grain yield.

Tabl e 1. Response of Bel vedere and Roblin spring wheat to application of
fungi ci de seed treatnents.

Rat e Enmer gence Foliar disease (1-9) Grain yield
Treatments g ai/ kg seed pl ant s/ n2 M | dew Septoria kg/ ha
A. Bel vedere
CHECK Ni | 302a* 1. 3a 3. 0a 4915bc
VI TAFLO 250 0.8 g ai 352a 1.5a 2.3a 5293a
VI TAFLO 280 3.3 m pr 359a 1. 5a 2.3a 4730c
BAYTAN 0.15 g ai 335a 1.0a 2. 5a 5031b
TF 3974 0.10 g ai 279a 1.3a 3.3a 4735c¢c
PROSEED 3.0m pr 325a 2. 0a 3. 5a 4916bc
B. Roblin
CHECK Ni | 400a 6. 5a 6. Oa 2692bc
VI TAFLO 250 0.8 g ai 382a 6. 8a 6. 3a 2732bc
VI TAFLO 280 3.3 m pr 397a 6. 8a 5. 5a 2626¢
BAYTAN 0.15 g ai 393a 4. 0a 5. 3a 3057a
TF 3974 0.10 g ai 366a 6. 5a 5. 8a 2693bc
PROSEED 3.0 m pr 430a 7. 0a 6. 0a 2854b

* Val ues by colum for each cultivar followed by the sane letter are not
significantly different, P=0.05.

Tabl e 2. Response of Belvedere spring wheat to foliar fungicide applications.

Rat e Foliar di sease severity* Head blight Gain yield
Treatnents g ai/ha M | dew Septoria % kg/ ha
CHECK Ni | 1. 0a** 3. 5a 0. la 4795a
BRAVO 1000 1. 0a 4. 0a 0. la 4588a
TILT 125 1. 0a 3. 8a 0. la 4471a
| B17421 3.0 L pr*** 1.0a 3. 5a 0. Oa 4457a
* 1-9, 1 healthy, 9 severe lesioning on top |eaves

* % Letters in each colum followed by the same letter are not significantly
different, P=0.05.
**x | of product
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PMR REPORT # 126 SECTION J: CEREAL, FORAGE, AND O LSEED CROPS
| CAR: 61006537

CROP: Spring wheat, cv. Roblin

PEST: Powdery ni |l dew, Erysiphe graminis f. sp. tritic

NAME AND AGENCY:

SCHAAFSMA A W

Ri dget own Col | ege of Agricultural Technol ogy, Ridgetown, Ontario, NOP 2CO0
Tel: (519) 674-1624 Fax: (519) 674-1600

MOYES T

Gust af son, A Business Unit of Uniroyal Chemical, Elnmra, Ontario, N3B 3A3
Tel: (519) 669-1671 Fax: (519) 669-1924

TI TLE: SEED TREATMENTS TO CONTROL POWDERY M LDEW I N SPRI NG WHEAT

MATERI ALS: BAYTAN 30 (UBI 2381-1 triadinmenol 317 g a.i./L); VITAFLO 280 (UB
2051-1 carbathiin + thiram 167 and 148 g a.i./L)

METHODS: Seed was treated on 17 April 1996 in a mini rotostat seed treater in
bat ches of 400 g. The crop was planted on 1 May 1996 at Huron Park, Ontario
using a 6-row cone seeder at 2,070 seeds per plot. Plots were six rows planted
at a row spacing of 15 cmand 5 min length placed in a random zed conplete

bl ock design with four replications. The plots were fertilized and mai ntai ned
according to provincial reconmendations. Powdery nildew infections were
estimated as percentage of the area of each |eaf covered with |lesions for the
sanme | eaf taken from 10 plants at random out of the centre two rows of each
plot. Plots were trimed back to 4 m before harvest. Yields were taken on 20
August and corrected to 14 % noi sture.

RESULTS: As presented in Table 1

CONCLUSI ONS: BAYTAN 30 applied as a seed treatnent on spring wheat gave al npst
season | ong control of powdery m | dew. However protection from BAYTAN 30 seed
treatment appeared to break down as the crop natured after the flag | eaf
stage. This result may explain why no significant differences were noted in

yi el ds. BAYTAN 30 al one or in conbination with VITAFLO 280 or water did not

af fect energence.
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Table 1. Effect of seed treatnent on powdery mldew in spring wheat.
Ri dgetown, Ontario 1996.

Par amat er Emergence ------ Percent powdery mldew ---------- Yield
Dat e Sanpl ed 28 May 19 June 28 June 4 July 24 July 20 Aug
Crop Stage Rate 3 |eaf 6 Leaf Boot Fl ower Late mlk mat ur e

Part sanpled m/kg plant/m 2nd leaf 3rd leaf flag |leaf flag |eaf T/ ha

Non-treat ed Nil 85.3 a* 21.1 a 24.5 a 8.2 a 54.7 a 1.98 a
Vitafl o 280 3.3 93.5 a 16.1 a 22.8 a 8.1 a 49.3 ab 1.96 a
Baytan 30 0.5 82.3 a 0.0 b 1.7 b 1.6 b 15.6 b 2.29 a
+ Wat er 3.5
Vitafl o 280 3.3 85.0 a 0.4 b 0.8 b 2.6 ab 22.4 ab 2.24 a
+ Baytan 30 0.5
+ Wat er 3.5
CV % = 24.6 31.4 58. 3 54.6 45.9 14.7
* Means followed by sane letter do not significantly differ (P = .05,
Duncan's MRT).
PMR REPORT # 127 SECTI ON J: CEREAL, FORAGE AND SPECI AL CROPS
CROP: W nter wheat, cv. Norstar
PEST: Dwarf bunt, Tilletia controversa Kuhn

NAME AND AGENCY:

JESPERSON G D and LASHUK L

BC M nistry of Agriculture, Fisheries and Food

200- 1690 Powi ck Road, Kel owna, British Colunbia V1X 7G5

Tel : (250) 861-7211 Fax: (250) 861-7490 E-mmil: gjesperson@al axy. gov. bc. ca

TI TLE: EFFECT OF SEED TREATMENTS ON CONTROL OF SO L- BORNE DWARF BUNT AND
EMERGENCE OF W NTER VWHEAT, 1996

MATERI ALS: MERTECT FLOWABLE (thi abendazole 450 g/L), DIVIDEND 3FS (difencon-
azol e 360 g/L), BAYTAN (triadinenol 60 g/L), RPA 400727 (triticonazole 25g/L),
RAXI L (tebuconazole 9.5%, UBI 2643 (thiabendazole 317 g/L), EN63 (Bacillus
subtilis), 1100-1 (Pseudonmonas syringae), B8(Enterobacter aerogenes).

METHODS: Seed was treated with MERTECT in a 200 nL glass jar on Sept. 15,
1995. Bacterial treatnments EN63, 1100-1 and B8 were supplied by Agriculture
and Agri-Food Canada, Pacific Agri-Food Research Centre, and were applied by
soaki ng seed in bacterial suspensions (> 10 CFU/ nL, O D.=2.4), using mlk
powder as a sticker. Other fungicides were applied by the manufacturers. Plots
wer e seeded using a one-row cone seeder on Oct. 3, 1995 at Arnmstrong BC in
soil naturally infested with dwarf bunt. The trial consisted of 11 treatnents,
replicated four tinmes in a random zed conpl ete bl ock design. Each pl ot

consi sted of 2-6 mrows, 23 cmapart. Each row was seeded with 18 g seed.

Pl ots were separated by a row of untreated wi nter barley. Energence was
assessed on Cct. 23, 1995. Suppl enental inoculum was applied on Nov. 9, 1995.
I nocul um was prepared by grinding dwarf bunt infected wheat heads, collected
at Arnmstrong BC in July 1993. The ground wheat heads were nm xed with sand,

whi ch was sprinkled by hand over the plot area. Five nmetres of each plot was
harvested on August 6, 1996 using a 2-row binder. Percent bunt infection was
determ ned by counting the nunber of healthy and bunted wheat spi kes per plot.
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RESULTS: Percent bunt infection and enmergence are summarized in Table 1. There
were no significant differences in emergence between treatnents.

CONCLUSI ONS: DI VI DEND provi ded al nost conpl ete suppression of dwarf bunt, and
was the only treatment providing a commercially acceptable | evel of control
UBI 2643 (thiabendazol e) al so provided significant control conpared to the
check. MERTECT and BAYTAN appeared to provi de some suppression, although it
was not statistically significant.

Table 1. Percent dwarf bunt infection and energence counts by treatment.

Tr eat nent Rat e % Spi kes Emer gence
(g a.i./kg seed) with Bunt (plants/m
Check --- 11.1 abc* 81 a*
RAXI L 0.05 g 16.2 a 72 a
EN63 --- 12. 6 abc 78 a
1100-1 --- 12. 2 abc 78 a
B8 --- 10. 4 abcd 87 a
727 0.15 g 14.8 ab 78 a
727 0.30 g 10.0 bcd 92 a
BAYTAN 0.5 ¢ 6.8 cd 82 a
MERTECT 4.0 ¢ 6.9 cd 72 a
UBI 2643 3.0 g 4.6 de 83 a
Dl VI DEND 0.12 g 0.03 e 88 a

* Nunbers followed by the same letter are not significantly different
according to Least Significant Difference Test (P=0.05)

PMR REPORT # 128 SECTI ON J: CEREAL, FORAGE, AND O LSEED CROPS
| CAR: 61006537

CROP: W nter wheat cv. unknown

PEST: Loose snmut, Ustilago tritic

NAME AND AGENCY:

SCHAAFSVMA A W

Ri dget own Col | ege of Agricul tural Technol ogy, Ri dgetown, Ontario, NOP 2CO
Tel: (519) 674-1624 Fax: (519) 674-1600

MOYES T

Gust af son, A Business Unit of Uniroyal Chemical, Elnira, Ontario, N3B 3A3
Tel : (519) 669-1671 Fax: (519) 669-1924

TI TLE: SEED TREATMENTS TO CONTRCL LOOSE SMUT | N W NTER WHEAT

MATERI ALS: BAYTAN 30 (UBI 2381-1 triadinenol 317 g a.i./L); RAXIL (UBlI 2584-3
t ebuconazole 8.33 g a.i./L; VITAFLO 280 (UBI 2051-1 carbathiin + thiram 167
and 148 g a.i./L)

METHODS: Seed known to be infected with | oose snut was treated on 2 October
1995 in plastic bags in batches of 500 g. The crop was planted on 12 Cct ober
1995 at Ridgetown using a 6-row cone seeder at 2,070 seeds per plot. Plots
were six rows planted at a row spacing of 15 cmand 5 min length placed in a
random zed conpl ete bl ock design with four replications. The plots were
fertilized and nmai ntai ned according to provincial recomrendations. The tota
nunber of heads showi ng snmut infection were counted after anthesis (4 July,
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1996) for each plot, and these were expressed as a percentage of the tota
nunber of heads for each plot. Yields were taken on 14 August and corrected to
14 % noi st ure.

RESULTS: As presented in Table 1

CONCLUSI ONS: The | ower rate of UBI 2051-1 provided the sane nmeasure of contro
as the higher rate. However, both of these treatnments were not as effective as
t hose which contained triadi menol or tebuconazole. Treatnents containing
triadi nenol or tebuconazole resulted in 100% control of |oose snmut. There was
no yield penalty with the use of any of the seed treatnments. The |evels of
smut were too lowto result in any significant yield advantage with seed

treat ment use.

Table 1. Effect of seed treatnent on | oose smut in w nter wheat. Ri dgetown,
Ontari o 1996.

Rat e % smutt ed Yield
Tr eat ment (m/kg seed) heads T/ ha
1 NON- TREATED 1.49 a* 2.53 a
2 UBlI 2051-1 2.3 0.11 b 2.59 a
3 UBlI 2051-1 3.3 0.15 b 2.53 a
4 UBlI 2383-1 0.94 0.00 c 2.62 a
WATER 4.06
5 UBI 2051-1 2.3 0.00 c 2.69 a
uBl 2383-1 0.94
WATER 4. 06
6 UBI 2584-3 1.8 0.00 c 2.32 a
7 UBlI 2584-3 2.4 0.00 c 2.77 a
CV % = 23.50 9.04
*  Means followed by same letter do not significantly differ (P = .05,
Duncan's MRT).
PMR REPORT # 129 SECTI ON J: CEREAL, FORAGE, AND O LSEED CROPS
| CAR: 61006537
CROP: W nter wheat cv. severa
PEST: Fusarium head blight, Fusarium gram nearum Schwabe

NAME AND AGENCY:

SCHAAFSMA A W

Ri dget own Col | ege of Agricultural Technol ogy, Ridgetown, Ontario, NOP 2CO
Tel : (519) 674-1624 Fax: (519) 674-1600

TI TLE: SUSCEPTI BI LI TY OF W NTER WHEAT CULTI VARS RECOVMENDED FOR ONTARI O TO
FUSARI UM HEAD BLI GHT I N ARTI FI Cl ALLY | NOCULATED AND M STED PLOTS
COVPARED W TH NATURAL | NFECTI ON UNDER EPI DEM C CONDI TI ONS

METHODS: Artificial Inoculations: The crop was planted on 10 COctober, 1995 at
Ri dget own using a 6-row cone seeder at 2,070 seeds per plot. Plots were six
rows planted at a row spacing of 15 cmand 5 min length placed in a

random zed conpl ete bl ock design with four replications. The plots were
fertilized and mai ntai ned using provincial recomendations. |nocul ations were
timed according to anthesis heading for each plot. The first inocul ation was
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done at 50% anthesis of primary heads followed by a second inoculation 7 days
|ater. The plots were inoculated at around 4 pmwith a 100 nL suspension of
macro conidia of F. gram nearum at 30, 000 spores/nL grown on |iquid shake
culture using nodified Bilay’s nedium Plots were m sted daily begi nning after
the first plots were inoculated. The overhead m ster operated at one 8 s burst
every mnute for 2 hr after 16:00 hr. The misters delivered about 7.5 nm of
wat er each day. The mist system was engaged until 3 days after the | ast

i nocul ati on. Each variety was assessed for visual synptonms when the early
dough stage was reached. Twenty heads were selected at random out of each

pl ot. Heads were placed into one of eight classes 0,5, 10, 15, 30, 50, 75, 100 %

i nfected spi kelets. A Fusariumindex was applied to the data, which was the
product of the percentage of heads infected and the percent spikelets

i nfected. The plots were harvested on 17 July. Sixty random y-sel ected seeds
were surface-sterilized in 3 % NaOCl for 90 s. These were plated on acidified
potat o dextrose agar and mai ntai ned at roomtenperature for 10 days, and the
percent Fusariuminfected kernels was determ ned. Deoxynival enol content was
estimated using solvent extraction (Acetonitrile: 4% KCl at 9:1), clean-up on
an activated charcoal columm and thin |ayer chromatography (Silica Gel HL

pl ates, with chlorof orm nmethanol (94:6) as the solvent system.

Nat ural Infections: Under a major epidemic in southern Ontario the reconmended
wi nter wheat cultivars were evaluated at the performance tests conducted at

Ri dget own, | nnwood, Huron, and London. Disease evaluation at these |ocations
was conducted simlar to that done in the artificially inocul ated plots.

RESULTS: The results are summarized in the follow ng Tabl es.

CONCLUSI ONS: Fusarium head blight (FHB) synptons did not correlate well with

t ombst one counts nor deoxynival enol (DON) contanination. Some cultivars that
had very high FHB i ndexes had | ower DON content, whereas sone cultivars that
had | ower FBH i ndexes contai ned hi gher |levels of DON. Tombstone counts were
correlated to DON | evel s. Most of the cultivars tested were susceptible to FHB
and DON accurnul ation in the seed. Whereas at first glance one m ght concl ude
that red cultivars in general had | ess FHB and DON, the | evels were stil
unacceptable with the exception perhaps of Ruby, Mendon and Dynasty. It is not
safe to conclude that all red cultivars of winter wheat are nore tolerant to
FHB. Each variety nust be considered on its own nerit. OF the white cultivars,
Maril ee was the | east susceptible, but still unacceptable.
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Tabl e 1a. Fusarium head blight reaction of 24 recomrended wi nter wheat
varieties in msted and artificially inoculated plots at Ri dgetown, Ontario.
1996.

FHB i ndex (Inc. X Sev.) % Kernels

20 HEADS PER PLOT I nf ected DON (ppm by TLC)
cl I nocul at. Nat ur al | nocul at . | nocul at . Nat ur a
1 HARUS w 0.06 cde* 0.27 ¢ 0.91 abc 6. 00 ab 4.50
2 REBECCA w 0.08 b-e 0.24 ¢ 0.93 a 11. 25 ab 5.75
3 ZAVITZ w 0.14 a-e 0.29 bc 0.93 ab 14.75 a 7.75
4 KARENA w 0.16 a-e 0.29 bc 0.91 abc 6.75 ab 3.00
5 AC RON w 0.25 ab 0.46 abc 0.95 a 6.00 ab 4. 00
6 OAC ARISS w 0.12 a-e 0.25 ¢ 0. 90 abc 5.75 ab 2.75
7 DELAVWARE w 0.12 a-e 0.37 abc 0.94 a 10. 00 ab 3.25
8 CASEY r 0.17 a-e 0.36 abc 0.90 abc 4.75 ab 3.38
9 RUBY r 0.11 a-e 0.24 ¢ 0. 85 abc 2.80 b 1.68
10 FUNDULEA r 0.04 e 0.27 ¢ 0.91 abc 6.50 ab 3.13
11 DI ANA w 0.30 a 0.43 abc 0.92 abc 11.75 ab 8. 00
12 MARI LEE w 0.09 b-e 0.30 abc 0.90 abc 3.00 b 2.63
13 FREEDOM r 0.04 de 0.25 ¢ 0.94 a 7.75 ab 0.98
14 AC DEXTER w 0.25 ab 0.42 abc 0.83 abc 6.75 ab 3.30
15 AC CARTIER w 0.19 a-d 0.39 abc 0.88 abc 4.50 ab 3.30
16 AC MORLEY w 0.08 b-e 0.29 bc 0.77 ¢ 2.63 b 4.55
17 P 2737 w 0.19 a-d 0.36 abc 0.88 abc 5.50 ab 4.75
18 P 2510 r 0.09 b-e 0.33 abc 0.95 a 3.75 ab 1.88
19 P XW41 w 0.09 b-e 0.46 abc 0.96 a 11.75 ab 2.50
20 HANOVER r 0.20 abc 0.52 ab 0.96 a 10.50 ab 3.30
21 NMENDON r 0.13 a-e 0.36 abc 0.86 abc 3.00 b 0. 80
22 DYNASTY r 0.06 cde 0.24 ¢ 0.77 bc 0.93 b 1.85
23 F93012-MB r 0.24 abc 0.54 a 0. 89 abc 8.75 ab 6.13
24 ENA w 0.08 b-e --- 0. 85 abc 5.25 ab ---
cv 26.9 26.1 3.6 66.5 44. 6

*  Means followed by sanme letter do not significantly differ (P=. 05, Tukey's
HSD) cl = colour where wis white and r is red

Table 1b. Analysis of variance summary for 23 winter wheat varieties in the
same tests as Table 1la.

Sour ce df

rep or loc F 3 3.190 25.14 2.338 1.342 14. 04
p(F) 0. 0289 0. 0001 0. 0811 0. 2680 0. 0001

Variety F 22 4.368 4. 14 2.831 2. 489 1.59
p(F) 0. 0001 0. 0001 0. 0005 0. 0019 0.0766
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Table 2. Correlation of visible synptons of fusariumhead blight with |levels
of deoxynival enol, Ontario. 1996.

Par amet er vs. DON Coefficient (r)

A) Msted and artificially
i nocul ated plots at Ri dget own (N=200)

Di sease inci dence 0.13 ns
Di sease severity 0.30 *
Fusarium head blight index (I x S) 0.28 *
Percent kernels infected 0.34 *
B) Naturally infected plots at Ri dgetown,
| nwood, Huron, and London, Ontario (N=92)
Fusarium head blight index (I X S) 0.08 ns
Percent tombstone (w w) 0.57 *

Table 3. Analysis of variance sunmary for effect of w nter wheat variety on
fusarium head blight index, %tonmbstones (wWw), and |evels of deoxynival eno

(ppm in variety recommendation tests at four locations in SWOntario under

natural infection. 1996.

FHB | ndex % Tonbst ones Deoxyni val eno
Sour ce df F Value P > F F Value P > F F Value P > F
Loc 3 25. 14 0. 0001 28. 68 0. 0001 14.04 0.0001
Vari ety 22 4.14 0. 0001 0. 87 0.6276 1.59 0.0766

Table 4. Conparison of resistance to fusariumhead blight in red and soft
white winter wheat cultivars in artificially and naturally inocul ated plots.
Ontari o 1996.

Sour ce of Fusari um HB | ndex Deoxyni val enol (ppm
Locati on i nfection Soft Wite Red Soft Wite Red
Ri dget own (natural) 0.34 0.38 1.82 0. 80
London (natural) 0.43 0.41 4.36 3.37
I nnwood (natural) 0. 45 0.33 6.12 3.82
Hur on (natural) 0.19 0. 23 4. 77 3. 07
Ri dget own (i nocul at ed) 0.16 0.12 7.98 a 5.14 b
Mean of all |ocations 0 31 0.29 5.01 a 3.24 b

END OF SECTION J
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PMR REPORT # 130 SECTI ON K:  ORNAMENTALS, GREENHOUSE and TURF

CROP: Bent grass, cv. Penncross

PEST: Pyt hi um root rot, Pythium gram nicola Subramanian, P. aristosporum
Vanterpool, P. ultimum Trow. var. ultinmum P. vanterpoolii V. Kouyeas

& H. Kouyeas, P. aphani dermatum (Edson) Fitzp

NAME AND AGENCY:

NG K K, AND MACDONALD L

BC M nistry of Agriculture, Fisheries & Food,

1767 Angus Canpbel| Road, Abbotsford, B.C. V3G 2M3

Tel : (604) 556-3001 Fax: (604) 556-3030 Enmmil: Lmacdonal d@al axy. gov. bc. ca

TI TLE: EFFI CACY OF SEED TREATMENTS AGAI NST PYTHI UM DAMPI NG- OFF OF BENTGRASS,
1996

MATERI ALS: APRON FL (rnetal axyl), THI RAM WP (thiram.

METHODS: Pyt hi um i nocul um was prepared in chopped potato sand medi um t hat
contai ned 10 g of chopped potato and 100 niL of top-dressing sand in a 250 nL
flask. Flasks were sterilized for 1 h and seeded with three 5 nm agar plugs
froma 24 h Pythiumculture on potato dextrose agar. Seven species of Pythium
were tested, P. aphani dermatum (Abad 1541), P. aristosporum (Abad 1522), P
gram ni col a (BCMAFF 92-134), P. nyriotylum (Abad 1529), P. torul osum ( BCMAFF
92-119), P. ultimm (BCMAFF 95-211), and P. vanterpoolii (Abad 1536). The
chopped potato sand nedi um was incubated for 14 days at roomtenperature in
darkness. The cultures were renoved from fl asks, air-dried overnight and used
as inoculum Two types of growi ng nedia were tested: clean, top-dressing sand
froma golf course that was autoclaved at 121 EC for 60 ninutes and
unsterilized sand collected froma site where bentgrass had previously grown.
PVC pipes, 6 cmin diameter and 5 cm high, with one surface covered with bl ack
| andscapi ng nmesh to hold the growi ng nedia were used as pots. Approximtely 50
mL of Pythiuminoculumwas added to 1.5 L of planting material in polyethyl ene
bags, shaken vigorously to ensure uniformdistribution of inoculum and
distributed into pots. Each pot was seeded with approximately 0.1 g bentgrass
seed treated with one of the follow ng fungicides: 32 g netal axyl /100 kg
(APRON), 64 g netal axyl/100 kg (2x APRON) or 32 g netal axyl plus 270 g thiram
/100 kg (APRON + THI). Untreated seed was used as a control. Pots were kept at
15 EC in a conplete randoni zed bl ock design with four replicates. They were
eval uated for disease severity based on percent gernination after 10 days with
a 0-5 visual rating scale (see tables). The experinment was repeated once. Data
fromboth trials was pool ed, and a conbi ned anal ysis of variance perforned.

RESULTS: All three treatnents provided excellent control against all Pythium
spp. tested on bentgrass. Treated seeds and untreated seeds had good
germination in the uninocul ated pots of sterile sand (Table 1). Pythium
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vanterpoolii, P. gramnicola, P. aphanidermatum P. aristosporumand P
ultimum significantly reduced the percent germ nation of untreated bentgrass
seeds. Pythium torul osumand P. myriotylumdid not reduce germnation in
treated or untreated seeds (Table 1). The fungicides provided excell ent
protecti on agai nst Pythium spp. when the same experinment was conducted using
unsterilized sand (Table 2). Untreated seeds, with or w thout Pythium

i nocul um had either | ow or no germnation. The increase in disease severity
was |ikely due to the presence of pathogenic fungi in the unsterilized sand.
Pyt hi um spp. and a M crodochium sp. were isolated fromthe sand. The site
where the unsterilized sand was obtai ned had a history of Pythiumroot rot
and Fusarium patch

CONCLUSI ONS: Seeds treated with netal axyl or netal axyl plus thiram were
protected agai nst seven species of Pythium as well as other pathogenic fung
present in unsterilized sand. It is reconmended that growers use treated seeds
if their soil has a history of Pythium disease or other dampi ng-off fungi

Table 1. The effect of APRON, and APRON + THIRAM (THI) as seed protectants
agai nst Pyt hi um danpi ng-off on bentgrass in sterile sand*.

Pyt hi um sp. APRON APRON+THI 2x APRON Unt r eat ed
P. aphani der mat um 1.0 a 1.0 a 1.0 a 3.0 a
P. aristosporum 1.0 a 1.0 a 1.0 a 4.2 b
P. gramnicola 1.0 a 1.0 a 1.0 a 4.0 b
P. nyriotylum 1.0 a 1.0 a 1.0 a 1.0 a
P. torul osum 1.0 a 1.0 a 1.0 a 1.0 a
P. ultinmm 1.1 a 1.0 a 1.0 a 3.6 b
P. vanterpoolii 1.0 a 1.0 a 1.0 a 3.1 b
Uni nocul at ed 1.0 a 1.0 a 1.0 a 1.0 a

* Di sease severity based on 1=100% germ nati on; 2>80% germ nation; 3=40-60%
germ nation; 4<40 % germ nation, and 5=no germ nation. Means foll owed by
the sanme letter in each row are not significantly different (P<0.05)
according to Student-Newran-Keul s test.

Tabl e 2. Effect of APRON, and APRON + THIRAM (THI) as seed protectants agai nst
Pyt hi um danpi ng-of f on bentgrass in unsterilized sand*.

P. aphani der mat um 1
P. aristosporum 1
P. gram nicol a 1
P. nyriotylum 1
P. torul osum 1.
P. ultimm 1
P. vanterpoolii 1
Uni nocul at ed 1
* Di sease severity based on 1=100% gerni nati on; 2>80% germi nation; 3=40-60%
germ nation; 4<40 % germ nation, and 5=no germi nation. Means followed by
the sane letter in each row are not significantly different (P<0.05)
according to Student- Newman-Keul s test.
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PMR REPORT # 131 SECTI ON K:  ORNAMENTALS, GREENHOUSE CROPS AND TURF
| CAR: 93000480
CROP: Kent ucky bl uegrass (Poa pratensis L.), cvs. Asset, Barcelona, Cynthia
and M dni ght

PESTS: Powdery mi | dew, Erysiphe gram nis DC.; Rust. Puccinia brachypodii G
Oth var. poae-nenpralis (G Oth) Cummns & H C. Greene

NAME AND AGENCY:

HOMRD R J, CHANG K F, BRIANT M A, MADSEN B M and GRAHAM S G

Al berta Agriculture, Food and Rural Devel opnent

Crop Diversification Centre, South, SS 4, Brooks, Alberta T1R 1E6

Tel: (403) 362-1328; Fax: (403) 362-1306; Email: howardr@gric.gov.ab.ca

TI TLE: EFFI CACY OF TWO FUNG Cl DES AGAI NST POWDERY M LDEW AND RUST ON FOUR
CULTI VARS OF KENTUCKY BLUEGRASS AT BROOKS, ALBERTA, I N 1996

MATERI ALS: TILT 250 E (propiconazole 250 g/L EC), NOVA 40 W (nycl obutanil 40%
WP) , COVPANI ON AGRI CULTURAL ADJUVANT (octl| phenoxypol yet hoxy-(9)-ethanol 70%

SN)

METHODS: Fungicide efficacy trials were conducted in experinental plots of

Kent ucky bl uegrass grown for seed at CDC South. The four cultivars used in
this study were chosen on the basis of their disease reaction in previous
trials at Brooks, i.e. Asset - mldew and rust susceptible; Barcelona - mldew
susceptible and rust resistant; Cynthia - mldew resistant and rust
susceptible; Mdnight - mldew and rust susceptible. Each fungicide treatnent
(see Tables 1-4) was applied to six, 5 n? subplots. A sinmilar set of subplots
was sprayed with tap water as an untreated check. COWPANI ON, a non-ionic

adj uvant, was added to the spray m xes containing NOVA 40 Wat the rate of 1.0
mL/L of mixture. The treatnments were arranged in a random zed conpl ete bl ock
design with six replications. The spray solutions were applied over the top of
the plant canopy with a CO.-propelled, hand-held boom sprayer equi pped with
four, Tee Jet 8002 nozzles. The grass was 15-20 cmtall and not yet headed out
on May 24 when all of the “Early (E)” treatnents (nos. 1, 2, 4, 5, 6, 8), as
well as the check, were applied for the first tine. The equival ent of 200 L/ha
of spray mixture was sprayed onto each subplot using a boom pressure of 275
kPa. A trace amount of mldew was noticed in all four cultivars at this tinme,
but no rust was seen. On June 13, a second round of spraying for the “Late
(L)” treatnments (nos. 3, 4, 7, 8) was done when 50-100% of the plants were in
head. Asset, Barcelona and Cynthia were showing |light to noderate ml| dew
infection and M dnight a heavy infection on this date, but no rust synptons
wer e observed.

On July 8-12, random sanples of 100 | eaves were collected from each
treatment subplot for all four cultivars and were visually rated for m | dew
and rust incidence (% | eaves infected) and severity (% | eaf area diseased),
i.e. clean (0) = no mldewrust; slight (1) = 1-5% noderate (2) = 6-25% and
severe (3) = >25% Disease severity indexes were cal cul ated for each subpl ot
using the following fornula: [(1 x no. slightly affected | eaves) + (2 x no.
noderately affected | eaves) + (3 x no. severely affected | eaves)] + 100;
maxi mum severity rating = 3.0. Wien the heads were nature, 3.3 n? of crop was
harvested from each subplot, dried and threshed. Seed cl eani ng and wei ghi ng
are pending. Disease incidence and severity data were subjected to analysis of
vari ance (ANOVA). Disease incidence (% values were arcsin transforned prior
t o ANOVA.
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RESULTS:

M dni ght - Moderately high anpunts of mldew and rust occurred in this
cultivar (Table 1). Al eight fungicide treatnments significantly (P#0.05)
reduced m | dew i nci dence and severity relative to the check, with NOVA 40 W
(E+L) appearing to performthe best. TILT 250 E (E+L), NOVA 40 W(E) at 0.5
kg/ ha, and TILT 250 E (E) at 1.0 L/ha also worked reasonably well in keeping
m | dew i nci dence and severity low. All treatnents, except TILT 250 E (L) and
NOVA 40 W (L), significantly reduced the incidence and severity of rust
relative to the check.

Cynthia - MIldew and rust |evels were noderately high (Table 2). Al of the
fungicide treatnments had significantly (P#0.05) less nildew than the check

but the ampbunt of rust was not significantly reduced by the application of

t hese cheni cal s.

Asset - The extent of mildew and rust infection in Asset subplots was
relatively |ow conpared to the other cultivars in this trial (Tables 1-4).
TILT 250 E (E+L), NOVA 40 W (E), and NOVA 40 W (E+L) significantly (P#0.05)
reduced both the incidence and severity of powdery mildew (Table 3). TILT 250
E (E+L) and NOVA 40 W (E+L) provided the best control of rust in terns of

| owering di sease incidence; however, none of the products under test
significantly reduced the severity of this disease relative to the check
Barcelona - MIldew and rust levels in this cultivar were noderately high
(Table 4), but generally less than in Mdnight and Asset (Tables 1-2). All of
the fungicide-treated subplots had significantly (P#0.05) |ess mildew than the
check (Table 4). The NOVA 40 W (E+L) and TILT 250 E (E+L) plots exhibited the
| owest incidence and severity of mildew Subplots sprayed with NOVA 40 W (E+L)
had the | owest incidence and severity ratings for rust, but this treatnment was
not significantly better than some of the others under test.

CONCLUSI ONS: Adequate | evels of disease occurred in nost of the cultivars to
provi de neani ngful efficacy tests. In many cases, the best control of nildew
and rust was achi eved by applying NOVA 40 Wor TILT 250 E twice. There was
also a trend for single sprays to be nmore effective if applied early (E)
rather than late (L). In addition, the heavier rates of fungicide application
generally outperfornmed the lighter ones. Both fungicides showed consi derabl e
prom se as tools for the successful nmanagenent of powdery mildew and rust in
bl uegrass seed crops under field conditions in southern Al berta.
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Tabl e 1. Incidence and severity of powdery nmildew and rust on M dni ght
bl uegrass treated with two fungicides in field plots at Brooks, Alberta, in
1996. *

Rat e of I nci dence (% ** Severity (0-3)
product -----------aaas e
Treat ment *** / ha M | dew Rust M | dew Rust
1 TILT 250 E (E) 0.5 L 18.8 a 10.6 ¢ 0.2 ab 0.2 ¢
2 TILT 250 E (E) 1.0 L 7.8 abc 13.7 ¢ 0.1 ab 0.2 ¢
3 TILT 250 E (L) 1.0 L 27.2 a 54.8 a 0.5 a 1.1 a
4 TILT 250 E (E+L) 0.5 L 0.4 bc 26.6 bc 0.0 b 0.3 bc
5 NOVA 40 W (E) 0. 25 kg 13.8 ab 20.7 ¢ 0.2 ab 0.3 bc
6 NOVA 40 W (E) 0.5 kg 6.6 abc 13.4 a 0.1 ab 0.2 ¢
7 NOVA 40 W (L) 0.5 kg 17.8 a 48.5 ab 0.4 ab 0.8 ab
8 NOVA 40 W (E+L) 0. 25 kg 0.0 c 10.7 ¢ 0.0 b 0.2 c
9 Untreated check - 71.4 d 62.6 a 1.2 c 1.0 a
ANOVA P#0. 05 - S S S S
Coefficient of Variation (% 65. 6 35.9 107.6 86. 6
* Numbers within a colum followed by the same snall letter are not
significantly different according to a Duncan’s Miltiple Range Test

(P#0. 05) .
** Di sease incidence data were arcsin transforned prior to anal ysis of

vari ance and the detransforned neans are presented here.
*** E = early application (May 24); L = late application (June 13).

Tabl e 2. Incidence and severity of powdery mildew and rust on Cynthia
bl uegrass treated with two fungicides in field plots at Brooks, Alberta, in
1996. *

Rat e of I nci dence (% ** Severity (0-3)
product = ---------aoaoa oo
Treat ment *** / ha M | dew Rust M | dew Rust
1 TILT 250 E (E) 0.5 L 5.7 b 39.1 0.1b 0.4
2 TILT 250 E (E) 1.0 L 3.0 b 44.8 0.10b 0.5
3 TILT 250 E (L) 1.0L 7.0 b 45.5 0.2 b 0.5
4 TILT 250 E (E+L) 0.5 L 0.3 b 31.2 0.0 b 0.4
5 NOVA 40 W (E) 0. 25 kg 0.3 b 51.8 0.0 b 0.6
6 NOVA 40 W (E) 0.5 kg 0.1 b 50.3 0.0 b 0.6
7 NOVA 40 W (L) 0.5 kg 7.1 b 59.4 0.2 b 0.7
8 NOVA 40 W (E+L) 0. 25 kg 1.7 b 47.0 0.0 b 0.5
9 Untreated check - 46.2 a 65.4 0.6 a 0.8
ANOVA P#0. 05 - S ns s ns
Coefficient of Variation (% 83.5 26.1 129.5 43. 3
* Numbers within a colum followed by the same snall letter are not
significantly different according to a Duncan’s Miltiple Range Test

(P#0. 05) .

** Di sease incidence data were arcsin-transforned prior to anal ysis of
vari ance and the detransforned neans are presented here.

*** E = early application (May 24); L = late application (June 13).
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Tabl e 3. Incidence and severity of powdery m | dew and rust on Asset bluegrass
treated with two fungicides in field plots at Brooks, Alberta, in 1996.*

Rat e of I nci dence (% ** Severity (0-3)
product = s----------aaan e
Treat ment *** / ha M | dew Rust M | dew Rust
1 TILT 250 E (E) 0.5 L 4.4 abc 24.3 a 0.1 abc 0.3
2 TILT 250 E (E) 1.0 L 1.6 abc 13.7 abc 0.1 bc 0.2
3 TILT 250 E (L) 1.0 L 5.4 ab 14.6 abc 0.1 ab 0.2
4 TILT 250 E (E+L) 0.5 1L 0.0 c 4.9 bc 0.0 c 0.1
5 NOVA 40 W (E) 0. 25 kg 0.0 c 11.9 abc 0.0 c 0.3
6 NOVA 40 W (E) 0.5 kg 0.1 bc 20.1 ab 0.0 c 0.2
7 NOVA 40 W (L) 0.5 kg 1.3 abc 19.9 ab 0.0 bc 0.2
8 NOVA 40 W (E+L) 0. 25 kg 0.0 c 2.0 c 0.0 c 0.0
9 Untreated Check - 10.4 a 21.6 ab 0.2 a 0.2
ANOVA P#0. 05 - s S S ns
Coefficient of Variation (% 140.1 52.6 176.7 86.5
* Numbers within a colum followed by the same snall letter are not
significantly different according to a Duncan’s Miltiple Range Test

(P#0. 05) .

** Di sease incidence data were arcsin transforned prior to anal ysis of
vari ance and the detransforned neans are presented here.

*** E = early application (May 24); L = late application (June 13).

Tabl e 4. Incidence and severity of powdery nildew and rust on Barcel ona
bl uegrass treated with two fungicides in field plots at Brooks, Alberta, in
1996. *

Rat e of I nci dence (% ** Severity (0-3)
product = s-----emaaaaae e
Treat ment *** / ha M | dew Rust M | dew Rust
1 TILT 250 E (E) 0.5 1L 11.4 d 24.0 b 0.2 b 0.3 bc
2 TILT 250 E (E) 1.0 L 6.0 cd 26.2 ab 0.10b 0.3 bc
3 TILT 250 E (L) 1.0 L 10.5 d 29.1 ab 0.2 b 0.4 b
4 TILT 250 E (E+L) 0.5 1L 0.2 b 29.4 ab 0.0 b 0.4 b
5 NOVA 40 W (E) 0. 25 kg 5.4 bcd 21.8 bc 0.1b 0.2 bc
6 NOVA 40 W (E) 0.5 kg 0.3 bc 21.0 bc 0.0 b 0.2 bc
7 NOVA 40 W (L) 0.5 kg 3.8 bcd 32.5 ab 0.1 b 0.4 ab
8 NOVA 40 W (E+L) 0. 25 kg 0.10b 9.8 ¢ 0.0 b 0.1c
9 Untreated check - 48.6 a 43.5 a 0.6 a 0.6 a
ANOVA P#0. 05 - S S S S
Coefficient of Variation (% 61. 4 26.6 115.8 49. 2
* Numbers within a colum followed by the same snall letter are not
significantly different according to a Duncan’s Miltiple Range Test

(P#0. 05) .

** Di sease incidence data were arcsin transforned prior to anal ysis of
vari ance and the detransforned neans are presented here.

*** E = early application (May 24); L = late application (June 13).
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PMR REPORT # 132 SECTI ON K: ORNAMENTALS, GREENHOUSE CROPS AND TURF
| CAR: 93000480
CROP: Kent ucky bl uegrass(Poa pratensis L.), cvs. Asset, Barcelona, Cynthia,
M dni ght and Abbey
PEST: Silvertop, Fusarium spp. and various insects

TI TLE: EFFECTS OF RESI DUE REMOVAL AND CULTI VAR ON THE | NCI DENCE OF SI LVERTOP
I N KENTUCKY BLUEGRASS AT BROCKS, ALBERTA, I N 1995-96

NAME AND AGENCY:

HOMRD R J, CHANG K F, BRIANT M A, MADSEN B M and GRAHAM S G

Al berta Agriculture, Food and Rural Devel opment

Crop Diversification Centre, South, SS 4, Brooks, Alberta T1R 1E6

Tel : (403) 362-1328; Fax: (403) 362-1306; Email: howardr@gric.gov.ab.ca

MATERI ALS: None

METHODS: These trials were conducted in established Kentucky bl uegrass
research plots at CDC South. The cultivar Abbey, which was used in residue
removal studies, was planted in 1993, while the plots of Asset, Cynthia,

Bar cel ona and M dni ght used for cultivar susceptibility trials were seeded in
1994.

Resi due Renmpval Trials - This study was conprised of three treatnents: 1)
burni ng residual foliage, 2) clipping and renoving residual foliage, and 3)

| eavi ng residual foliage intact [untreated check]. The treatnents were
arranged in a random zed conpl ete block design with four replications. Each
subplot was 18 n? in size. Treatnent 1 consisted of burning the plots after
seed harvest. This was done on August 19/94 and August 3/95 with the aid of
tractor-drawn propane burner. Treatnent 2 involved nowi ng and raking off the
residual foliage. In treatnent 3, the residual foliage was left intact. The
pl ots were exam ned for silvertop on August 7/95 and July 16/96. The nunber of
heal thy panicles, as well as those with silvertop synptons, were counted and
recorded froma 1 n? sanple area from each subplot. The percentage of
silvertop panicles/nt was deternined and the data were |og transforned and
subj ected to ANOVA.

Cultivar Susceptibility Trials - Asset, Barcelona, Cynthia and M dnight were
each seeded in a 432 n? plot. A 1l n? quadrat fromthe four corners plus the
center of each plot was hand harvested once a week from June 9-30, 1995, and
fromJune 14 - July 4, 1996. The nunber of silvertop-affected panicles were
counted and the data were processed as descri bed above for the residue renoval
trials.

RESULTS:

Resi due Renmpval Trials - In 1995, there was significantly (P#0.05) |ess
silvertop in the burned plots conpared to the check (Table 1). The clip and
remove treatment also had a | ower percentage of affected panicles relative to
the check, but this difference was not statistically significant. In 1996,
once again, both of the residue renmoval treatnents had | ess silvertop than the
check, but these differences were not significantly different. This nay have
been due, in part, to large fluctuations in silvertop incidence between
replicates on sone dates.

Cultivar Susceptibility Trials - The incidence of silvertop showed a steady
increase in all four cultivars during the assessnent period in both years
(Tables 2 & 3). In 1995, there were no significant (P#0.05) differences in

i nci dence between the four cultivars on June 9; however, Barcelona clearly had
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nore di seased plants than M dnight, Cynthia and Asset (Table 2). This trend
conti nued over the next two assessment dates, June 16 and 23; however, by June
30, disease levels in Cynthia were significantly higher than in the other
cultivars under test, including Barcelona. The relative incidence of silvertop
anongst cultivars in 1996 differed fromthat seen in 1995. On the earliest
assessnment date in 1996 (June 14), silvertop was nore prevalent in Cynthia
than in the other three cultivars, but it only differed significantly from

M dni ght, which had the | owest |evel of disease (Table 3). On subsequent

dates, Cynthia al most invariably had the | argest nunber of di seased panicles.
By July 4, Asset and Barcelona clearly had the | owest |evels of silvertop
conpared to M dni ght and Cynthi a.

CONCLUSI ONS: Burning or clipping and renoving residual foliage after harvest
reduced the incidence of silvertop in grass seed crops the foll owi ng season
Over a two-year trial period, Asset appeared to be |ess susceptible to
silvertop than Barcel ona, M dni ght and Cynthi a.

Table 1. Percent silvertop panicles in Abbey bluegrass plots receiving three
resi due managenent treatnments at Brooks, Alberta in 1996.

Tr eat ment 1995 1996*
Cont r ol 33.9 a 57.6
Clip and Renove 22.4 ab 51.5
Burn 11.2 b 33.2
ANOVA P#0. 05 5 ns
Coefficient of Variation (% 18.6 25.2

* Di sease incidence values were arcsin-transfornmed prior to analysis of
vari ance and the detransforned neans are presented here.

Tabl e 2. Nunber of silvertop panicles in four grass cultivars exanm ned from
June 9-30, 1995, in field plots at Brooks, Al berta.

Tr eat nent June 9 June 16 June 23 June 30
M dni ght 0.0 b 6.9 Db 46.9 bc 99.0 b
Cynthi a 1.8 ab 5.0 b 94.5 ab 250.2 a
Asset 1.6 ab 6.9 b 23.0 ¢ 49.1 c
Bar cel ona 4.3 a 24.1 a 119.2 a 137.0 b
ANOVA P#0. 05 ns S S S
Coefficient of Variation % 51.6 23.5 14. 1 9.0

* Data were log transfornmed prior to analysis prior to analysis of variance
and the detransforned neans are present here.
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Tabl e 3. Nunber of silvertop panicles in four grass cultivars exanm ned from
June 14 - July 4, 1996, in field plots at Brooks, Alberta.

Aver age nunber of silvertop panicles/5 nt*

Tr eat ment June 14 June 21 June 28 July 4
M dni ght 1.0 b 42.7 b 130.8 b 1147.2 a
Cynthi a 12.5 a 217.8 a 500.2 a 1512.6 a
Asset 8.5 a 26.5 b 35.3 ¢ 157.5 b
Bar cel ona 7.5 a 62.1 b 137.0 b 415.9 b
ANOVA P#0. 05 S S S S
Coefficient of Variation % 22.5 20. 41 14. 02 11. 48

* Data were log transfornmed prior to analysis prior to analysis of variance
and the detransforned neans are present here.

END OF SECTI ON K
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SECTI ON L - NEMATODES/ NEMATODES

- Report/Rapport # 133
- Page # 260-261

Section Editor: John W Potter

PVMR REPORT # 133 SECTI ON L: NEMATCODES
CROP: Peach (Prunus persica)

PEST: Pratyl enchus penetrans Cobb

NAME AND AGENCY:

MCFADDEN- SM TH W and M LES N

Horticultural Research Institute of Ontari o,

Box 7000, Vineland Station, Ontario LOR 2EO

Tel: (905) 562-4141 Fax: (905) 562-3413 Email: ncfaddw@ov. on.ca
POTTER J W

Agriculture and Agri-Food Canada, Pest Managenent Research Centre
Box 6000, Vineland Station, Ontario LOR 2EO

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

TI TLE: EVALUATI ON OF PEACH ROOTSTOCKS FOR RESI STANCE/ TOLERANCE TO ROOT
LESI ON NEMATODE ( PRATYLENCHUS PENETRANS), 1995 and 1996

METHODS: Bail ey, Chui Lum Tao, Tzim Pee Tao, H7338013, H7338019, G- 305,

H gama, Montcl ar, BY520-8 and BY520-9 rootstocks were included in a greenhouse
study in 1995 and 1996. Wth the exception of Bailey, seeds were renoved from
pits in Decenber, soaked in thiram and placed in noistened perlite in plastic
bags and placed in a seed gernminator at 4C for stratification. Bailey seeds
were treated the sane way except they were left in the pits. Seeds were

pl anted over a 4-week period at weekly intervals into a sterilized nmediumin
root trainer pots starting in md-January. Once plants reached a hei ght of 20
cm 5 seedlings of each rootstock were planted into nematode-infested (2500
nemat odes per kg soil in 1995 and 6000 in 1996) and 5 into nematode-free
(steam sterilized) soil. Four plantings were done at weekly intervals to
provide 4 replicates in tinme. Five pairs (nematode-free and nenmtode infested)
of each rootstock were planted at each planting date in a random zed conpl ete
bl ock design. Trunk cross-sectional area and plant hei ght were neasured at
each planting date in 1995 and 1996, and weekly until the termination of the
experinment at 14 weeks in 1995 only. At harvest, ten | eaves were collected
from each plant. Leaf area and nutrient content were determ ned. Trunk cross-
sectional area, plant height, and fresh and dry weights of tops (separated
into | eaves, shoots and trunk) and roots (separated into coarse and fine
roots) were determ ned. The Baermann pan nmet hod was used to extract nemat odes
fromroots and soil. Data were anal yzed using the SAS statistical package.

RESULTS: Due to limted resources in 1995, initial nematode counts were done
only on the bul k nemat ode-i nfested soil rather than on individual pots. In the
1995 trial, there were significantly nore nemat odes per kg soil in pots of
BY520-9 than in SL2243, Hi gama, Tzim Pee Tao, Bailey and Chui Lum Tao and
fewer in Chui Lum Tao than all the other rootstocks. There were no statistica
di fferences anong the rootstocks with respect to the nunber of nematodes per
gram of fine root. No consistent differences could be detected anpbng
rootstocks with respect to visual rating, |eaf area, or dry weight of |eaves,
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shoots, trunks or roots. Plant vigor was exceptional (height of over 1 min
nost cases at the end of the experinment). It is possible that grow ng
conditions for the plants were not sufficiently stressful to allow the true
effects of the nematodes to be expressed in 1995. The experinment was repeated
in 1996 with hi gher populations of P. penetrans in the soil and nobre severe
drought/nutrient stress allowed for the plants. Data for 1996 are currently
bei ng anal yzed.

Table 1 Total nematodes per pot (fromsoil and roots) fromdifferent Prunus

rootstocks grown in soil infested with Pratyl enchus penetrans, 1995

Root st ock Mean Total Nunber of P. pratyl enchus
per pot (soil + roots)

BY520-9 81437 a*

GF305 66121 ab

SL4028 65140 ab

Mont cl ar 63405 ab

BY520- 8 59480 bc

H7338019 59276 bc

H7338013 56668 bc

SL2243 50327 bc

Hi gama 41116 c

Tzi m Pee Tao 40280 ¢

Bai | ey 39229 c

Chui Lum Tao 13761 d

* Values are neans of 5 pots per replicate, 4 replicates. Values foll owed by
the sane letter are not significantly different according to SNK Multiple
Range Test (P<0.05).

END OF SECTION L
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SECTI ON M- PEST MANAGEMENT NMETHODS/ METHODES DE LUTTE DI Rl GEE
Bl OLOGI CAL CONTROL

Reports/ Rapports # 134-136
Pages # 262- 267

Section Editor: Robert M Trinble
PVR REPORT # 134 SECTION MBI OLOG CAL CONTROL
STUDY DATA BASE: 9207
CROP: Appl es cv. Liberty/ M
PEST: Western flower thrips, Frankliniella occidentalis (Pergande)

NAME AND AGENCY:

COSSENTINE J E, HOGUE E J, and JENSEN L B

Agriculture and Agri-food Canada, Pacific Agri-Food Research Centre,
Sunmer | and, B.C. VOH 1Z0

Tel : (250) 494-7711 Fax: (250) 494-0755 Enmmi | : COSSENTI NE@CRSSU. AGR. CA

TI TLE: POTENTI AL OF RELEASED PREDATORS TO CONTROL ESTABLI SHVENT OF WESTERN
FLOWER THRI PS UNDER THREE ORCHARD FLOOR COVERS

METHODS: The orchard floor of a three and four-year-old Liberty/ M slender

spi ndl e apple orchard was nmaintained in two replicates of three sections as:

1) conpletely clean throughout the year with a conbination of tillage, contact
and residual herbicides; 2) pure grass sod of perennial rye grass and creeping
red fescue and nmai ntai ned free of broadl eaf weeds with 2,4-D and nmecoprop; and
3) seeded with white clover and a wi de assortnent of |ocal broadl eaf weeds.
Tree rows were nmaintained relatively weed free with regul ar herbicide
applications.

At pink-stage of bud devel oprment, four groups of six adjacent trees were
tagged within each groundcover and replication. Trees within each groundcover
were sanpled by |inbtaps and western flower thrips counts recorded. Sanples
were repeated every three to seven days until the end of May (except the week
of May 13 when continuous rains made data col |l ected using the above techni que
i nconparable with data from other weeks). On May 13 and 14, when sanpl es

i ndi cated western flower thrips were noving into the bl ossons, the follow ng
rel eases were nmade into each tree in each treatnent:three comercially reared
Chrysopa carnea nai ntai ned on codling noth eggs and neonates at 15-20°C for
24-39 days (late nynmphs); five commercially reared C. carnea and rel eased upon
arrival (early nynphs); four Daereocoris brevis, released upon arriva
(adults). The fourth group of six tagged trees was used as the control

Bl ossom sanpl es of 25 clusters per treatnent bl ock per replication were nade
at pink-stage of bud devel opnent and the western flower thrips counted under a
di ssecting mcroscope. Fifteen clusters were collected two weeks post rel ease
and western flower thrips assessed. Al fruit was harvested from each
monitored tree June 19 and western flower thrips damge recorded. Treatnents
were statistically conpared, after arcsin transformati on of the data, using an
ANOVA and neans conpared using a Duncan's nultiple range test.

RESULTS: Sanples did not detect nore than single western flower thrips per
tree before the week of predator release (May 13). The follow ng week, thrips
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counts were high (Table 1) with no significant difference between
groundcovers. Western flower thrips linmbtap counts had decreased to 1.3 to 2.1
per tap by the foll owi ng week. Western flower thrips counts in blossom cl uster
sanpl es collected May 30 (Table 1) reflected a significant effect of
groundcover (P=0.017) however there was no significant effect of the predator
rel eased (P=0.493).

As in 1995, the percent of apples damaged by the western flower thrips was not
significantly (P>0.05) less fromtrees with soil (17.3% or grass groundcover
(21.6% than fromtrees with weed groundcover (20.5% . However, in the soi

bl ock, apples fromthe D. brevis release treatnments were significantly
(P<0.05) | ess damaged than apples fromthe control trees (Table 2).

CONCLUSI ONS: D. brevis rel eased when western flower thrips nove into the apple
trees (pink to full bloom may significantly decrease western flower thrips
ovi position damage to fruit in orchards with soil groundcover, however danmge
| evel s of 13.3% do not justify the predator and soil groundcover as

i ndependent western flower thrips control strategies. Cold exposure of C.
carnea does not appear to inprove the predators efficacy versus western fl ower
thrips at May tenperatures ranging from 3.5 to 24.5°C, however rel ease rates
were not identical in the two treatnments (3 and 5/tree for cold treated and
normal C. carnea respectively). As was observed in 1995, soil or grass
groundcovers are not sufficient to act as efficient independent western flower
thrips control strategies.

Table 1. Mean western flower thrips per |inbtap and cluster sanples over
time.

Dat e Groundcover Mean thrips Mean thrips
per |inbtap per bl ossom

April 26 SOi

May 3 soi

May 10 soi

May 23 soi

«Q
-
)
7]
17
el
PENPWONOOOO0OO0O OO0

May 30 soi

1 peans followed by the same letter are not significantly (P>0.05) different
as determ ned by Duncan's nultiple range test.
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Table 2. Mean percent appl es damaged by western flower within three ground
covers and three predator-rel ease treatnments (Chrysopa carnea, held at 15-
20°C;, and C. carnea and Daereocoris brevis both rel eased upon receipt).

Cover Predator rel eased % damaged appl es (sd)
Soi | C. carnea (15-20°) 15.5 ( 9.3) ab"
C. carnea 19.2 ( 8.3) a
D. brevis 13.3 (10.3) b
control 21.3 ( 7.9) a
Grass C. carnea (15-20° 27.1 ( 8.0) a
C. carnea 21.7 (13.0) ab
D. brevis 17.0 (13.6) b
control 20.5 ( 8.1) ab
Weed C. carnea (15-20° 20.2 (14.2) a
C. carnea 19.5 (12.8) a
D. brevis 23.2 (15.0) a
control 18.8 (13.3) a

1 nmeans within groundcover followed by the sanme letter are not significantly
(P>0.05) different as determined by Duncan's multiple range test.

PMR REPORT # 135 SECTION M PEST MANAGEMENT METHODS - BI OLOG CAL CONTROL
STUDY BASE #: 280-9305

CROP: Various vegetable, fruit and field crops
PEST: Two-spotted spider mtes, Tetranychus urticae Koch

NAME AND AGENCY:

WHI STLECRAFT, J. W and VANGRI NSVEN, |

Agriculture and Agri-Food Canada, Pest Managenent Research Centre
LONDON, Ontario Canada N5V 4T3

Tel: (519) 457-1470 Fax: (519) 457-3997 Emmil: whistlecraftj@magr.ca

TI TLE: PRODUCTION OF A M TE PREDATCR Stethorus punctillumIN M CROPLOTS, 1996

METHODS: The test was conducted at the Pest Managenent Research Centre Farm
London, Ontario, during July, 1996. W seeded twelve mcroplots, 1/5000 ha in
area, with 300 broad bean seeds (Var. English Long Pod from Ontari o Seed
Conpany) per plot on June 25 1996. Once seedlings had reached 10 cm height on
July 10, we added Tetranychus urticae (Koch) from 35-40 heavily-infested snap
bean plants per plot fromour |aboratory rearing system All plots were
covered at this tinme with a conmercially available row cover to limt

contam nation by other pests and beneficials. Spider nmites were added again on
July 15 to hasten the build up of mtes in each plot. Thirteen days after the
initial mte inoculation, we added either 0,35 or 70 Stethorus punctillum
adults to mcroplots in a conpletely random zed design, replicating each
treatment four tinmes. We collected | eaf sanples fromeach plot to determ ne
popul ation estimates 1,2,3 and 4 weeks after the addition of predators. Six
bean stal ks from each m cropl ot were bagged individually, for assessnment in
the | aboratory. We scanned each | eaf, top and bottom Spider nmite nunbers were
recorded only as Present or Absent. Beetle nunbers were recorded as tota
nunbers of each lifestage per stalk. Due to the growth of the beans we renoved
the protective covers on the third sanpling date. Reproductive success was
determ ned by the nunber of offspring reaching the pupal stage. After the |ast
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sanpling date, all remaining bean plants were counted to enable a popul ation
estimate to be cal cul at ed.

RESULTS: Cool nights during the inoculation tinme slowed the popul ation buil dup
and necessitated a second inocul ati on of spider mtes. The row cover
effectively inhibited i mm gration of native pests and predators during the
period of time that the plots remained covered; although |arger row covers
woul d have enabl ed protection for the entire period of the experinent.

Maxi mum i ncrease in total beetle |ifestages was observed at Week 3 in
Treatment 3(Table 1). Although eggs and |l arvae were still present in week 4,
nunbers of prey were decreasing. Little or no nore beetle survival to pupation
was expected. We therefore ternm nated the experinent and based the resulting
popul ati on increase on nunbers of pupae per stalk at the tine of the fina
observation. Plant counts nade after the term nation of the experinent
produced an average plant stand of 233.25 +/-9.86 stal ks per plot. Therefore,
we deternined the maxi mum nmean pupal popul ation as 482.8 per plot or a 6.9X

i ncrease in popul ati on based upon an initial population of 70 beetles per

plot. The rate of increase for 35 beetles per plot was 4.5X based on 156.3
pupae per plot.

CONCLUSI ONS: The ability to increase predator nunmbers in these small outdoor
m croplots could formthe basis for re-establishnent of the beneficial species
in areas close to various orchards or berry fields in an econonical fashion

Table 1. Summary of Predator Popul ations over Tine

Tr eat ment Mean Numbers* of Total Beetle Lifestages per stalk (SEM
Week1 Week?2 Week3 Week4

1 CONTRCL 0 0 0 0.13(.07)

2 35 SP 3.83(1.07) 3.92(.96) 3.6(.71) 2.29(.6)

3 70 SP 3.17(1.0) 4.38(1.02) 8.52(1.2) 5.25(1.03)

* Figures represent the neans of 6 stalks per plot, 4 reps per treatnent

Table 2. Summary of Spider Mte Popul ati ons over Tine

Tr eat nent % Plants with T. urticae

1 Control 100 100 100 75
2 35 SP 100 100 100 50
3 70 SP 100 100 100 75

Tabl e 3. Resulting Pupal Production

Tr eat ment Mean Nunbers* of Beetle Pupae per Stal k (SEM
Week1 Week?2 Week3 Week4

1 Control 0 0 0 0

2 35 SP 0 0 .36(. 19) .67(.21)

3 70 sP 0 0 .8 (.41) 2.04(.41)

* Figures represent the neans of 6 stalks per plot, 4 reps per treatnment.
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PMR REPORT # 136 SECTION M PEST MANAGEMENT METHODS - BI OLOG CAL CONTROL
STUDY DATA BASE: 8909

HOST: Beef cattle
PEST: House fly, Miusca donestica, and stable fly, Stonpxys calcitrans.

NAME AND AGENCY:

FLOATE K D and T J LYSYK

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

Tel : (403) 327-4561 Fax: (403) 382-3156 Emmil: FLOATEK@EM AGR. CA

TI TLE: COVPETI Tl VE EXCLUSI ON OF THE PARASI TI C WASP, MJSCI DI FURAX
RAPTORELLUS, IN M XED CULTURE WTH M RAPTOR AND WTH M ZARAPTOR

BACKGROUND: Speci es of Musci di furax wasps are pupal parasitoids of house fly,
Musca domestica, and stable fly, Stonobxys calcitrans. Miscidi furax raptor and
M zaraptor are native to Alberta. Both are solitary species, typically
produci ng 1 wasp per host. Muiscidifurax raptorellus is a non-native species
that is gregarious, producing as many as 15 wasps per host. The current study
reports on part of an ongoing project to evaluate the benefits of releasing M
raptorellus into southern Alberta feedlots for the control of pestiferous
flies.

METHODS: To assess its ability to conpete with native species of Miscidifurax,
m xed col onies were initiated of M raptorellus x M raptor, and of M
raptorellus x M zaraptor. Each conbination was replicated three tines, with
starting popul ati ons of about 500 individuals for each species. House fly
pupae were added to col onies every 2-3 days, to provide wasps with a source of
food and host pupae. Every 2 weeks, 500 fly pupae were placed in cages for 2
days, then rempoved and held individually for parasite enmergence. Patterns of
emergence were used to distinguish anong these norphol ogically-simlar

speci es. Pupae producing nore than 1 wasp were assumed to be parasitized by M
raptorel |l us. Pupae producing only 1 wasp were assuned to be either M raptor
or M zaraptor. Laboratory studies show that M raptor and M zaraptor only
rarely produce nore than 1 wasp per host.

RESULTS: Musci di furax raptorellus becane nearly extinct in 6 generations in
m xed colonies of M raptorellus x M raptor, and of M raptorellus x M
zaraptor (Table 1). This result was repeated in each of three replications.

CONCLUSI ONS: Results suggest that M raptorellus is unable to conpete with M
raptor or M zaraptor in |aboratory colonies. One immediate inplication of
this finding is that comercial insectaries rearing several species of
Musci di furax, nmay | ose colonies of M raptorellus, if they becone contam nated
by solitary species of Muscidifurax. A switch in species conposition within
the colony would not likely be detected unless host pupae were held for
parasitoid energence. Results al so suggest that establishnent of M
raptorellus may be inhibited in the field if species of solitary Miscidifurax
are present. If so, field releases of M raptorellus are unlikely to displace
native species of Miscidifurax.
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Table 1. Performance of Miscidifurax raptorellus when reared in conpetition
with M raptor. Values are neans (SE) averaged for three replications.

Cener ati on M raptorellus M raptor
0 50 (0) 50 (0)
1 24 (7) 76 (7)
2 94 (1) 6 (1)
3 55 (10) 45 (10)
4 16 (3) 84 (3)
5 25 (7) 75 (7)
6 0 (0) 100 (0)
7 0 (0) 100 (0)
8 0 (0.4) 100 (0. 4)
9 2 (0.3) 98 (0.3)
10 0 (0) 100 (0)
11 0 (0) 100 (0)

Table 2. Performance of Muscidifurax raptorellus when reared in conpetition
with M zaraptor. Values are neans (SE) averaged for three replications.

Generation M raptorellus M zaraptor
0 50 (0) 50 (0)
1 9 (3) 91  (3)
2 92 (2) 8 (2)
3 79  (5) 21 (5)
4 30 (6) 70 (6)
5 44  (11) 56 (11)
6 7 (7) 93 (7)
7 1(0.1) 99 (0.1)
8 3 (0.7) 97 (0.7)
9 1 (0.6) 99 (0.6)
10 1(0.7) 99 (0.7)
11 0 (0) 100 (0)

END OF SECTION M

SECTI ON O - RESI DUES/ RESI DUS
0 REPORTS in 1996/ 1l n'y a pas de rapports en 1996 pour cette section.
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PMR REPORT # 137 SECTION E: INSECT PESTSOF ORNAMENTALSAND
GREENHOUSE

CROFP: Greenhouse Tomato

PEST: Tomato pinworm, Keiferia lycopersicella (Busck))

NAME & AGENCY:

FERGUSON, GM

Ontario Ministry of Agriculture, Food & Rurd Affairs, Greenhouse & Processing Crops Research
Centre, Harrow, Ontario NOR 1G0O

SHIPP, JL

Agriculture & Agri-Food Canada, Greenhouse & Processing Crops Research Centre, Harrow,
Ontario NOR 1G0

TITLE: Evaluation of endosulfan for control of tomato pinworm (Keiferia
lycopersicella) (Lepidoptera: Gelechiidae)

MATERIALS: THIODAN 50 WP and THIODAN 4 EC (endosulfan)

METHOD: Severd concentrations of THIODAN 50 WP and THIODAN 4 EC were tested for their
effects on eggs and adults of K. lycopersicella. Concentrations that were tested included 0.33 kg,
0.67 kg, and 1.0 kg of formulated product (Thiodan 50 WP) per 1000 L of water, and 0.31 L, 0.62 L,
092L,10L,and 1.5L of formulated product (Thiodan 4 EC) per 1000 L of water. All spray
gpplications were made with a Potter Spray Tower.

To evduate the effects of Thiodan 50 WP and Thiodan 4 EC on eggs, spray applications were
applied to 24-h old eggs laid on greenhouse tomato (cv. Trust) leaves. Each treatment was replicated
sx times, and each replicate consisted of five eggs. Two ml of each concentration of insecticide solution
were gpplied to each replicate. The control consisted of two replicates of five moths that were sprayed
with digtilled water. All sorayed eggs were held in petri dishes and maintained at 25°C and 85% RH in
agrowth chamber. Eggs were observed for hatching every 24 h, and emerged larvae observed for 48 h
after hatching.

Contact and residual toxicities of THIODAN 50 WP and THIODAN 4 EC on adult K.
lycopersicella were aso evduated. All treatments were replicated six times. To evaluate contact
toxicity, two ml of insecticide solution were gpplied to each replicate of five moths that were previoudy
anaesthetized with carbon dioxide. To evauate residud toxicity, two ml of insecticide solution were
goplied to aleaflet which was alowed to dry before placing the anaesthetized moths on the lesflet.
There were two control replicates for each of the contact and residud treatments. Didtilled water was
substituted for insecticide solutions in the control treatments. Diluted honey was provided as afood
source for al moths which were held in petri dishes, and maintained a 25°C and 85% RH in agrowth
chamber. Mortaity of moths was observed at 24 and 48 h post treatment.

RESULTS:

Effect of Thiodan 50 WP and Thiodan 4 EC on eggs: Rate of hatching was high (93-100%) in dl
treetments. However, mortdity of the young larvae in dl insecticide trestments was high within 48 h
after emergence (Tables 1 and 2).
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Contact and residual toxicity of Thiodan 50 WP and Thiodan 4 EC to adults: Mortdity of adults
was high (90-100%) within 48 h of al insecticide trestments, both as a contact insecticide and as a
resdue (Tables 1 and 2).
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CONCLUSION: Thiodan 50 WP and Thiodan 4 EC are effective insecticides for suppressing early larva
and adult K. lycopersicella.

Table 1. Mortdity of young larvae and adults of tomato pinworm (Keiferia lycopersicella) following
gpplication of Thiodan 50 WP to tomato leaves, and of adults following spray gpplicationsto themina

Potter Spray Tower.
Rate of % mortdity of hatched % mortdity of adults orayed in | % mortadity of adults placed
Thiodan larvae on sprayed Potter Spray Tower on sprayed leaves
50 WP tomato leaves (Contact Toxicity) (Resdud Toxicity)
(kg per
1000L) 24-hrold | 48-hrold | 24 hr after 48 hr after | 24 hr after 48 hr after
larvae larvae application application initia initial
placement placement
0 0 0 0 0 0 0
0.33 63 91 67 93 73 97
0.67 82 100 93 100 80 100
1.0 100 100 97 100 93 100

Table 2. Mortdity of young larvae and adults of tomato pinworm (Keiferia lycopersicella) following
gpplication of Thiodan 4 EC to tomato leaves, and of adults following spray applications to them in a Potter

Spray Tower.
Rate of % mortdity of hatched % mortality of adults sprayed | % mortality of adults placed on
Thiodan 4 | larvae on sprayed tomato | in Potter Spray Tower Sprayed leaves
EC (L per | leaves (Contact Toxicity) (Resdud Toxicity)
1000 L
) 24-hr old 48-hr old 24 hr after 48 hr after 24 hr after 48 hr after
larvae larvee applic-ation | applic-ation | initid initid
placement placement
0 0 0 0 0 0 0
0.31 80 93 80 97 57 93
0.62 82 100 80 100 83 100
0.94 100 100 97 100 87 100
1.25 100 100 93 100 93 100
1.50 100 100 100 100 100 100
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PMR REPORT # 138 SECTION K: DISEASES OF ORNAMENTAL, GREENHOUSE
AND TURF

CROP: Greenhouse Tomato, cv. Trust
PEST: Tomato powdery mildew, Erysiphe orontii

NAME AND AGENCY:

FERGUSON!, G.M. and JARVIS?, W.R.

'Ontario Ministry of Agriculture, Food, and Rurd Affairs,
Greenhouse and Processing Crops Centre, Harrow, On, NOR 1G0
2Agri-Food and Agriculture Canada,

Greenhouse and Processing Crops Centre, Harrow, On, NOR 1G0
Tel: (519)738-2251 Fax: (519)738-2929

TITLE: EVALUATION OF FOLIAR APPLICATION OF MICROFINE WETTABLE SULPHUR
AND NOVA 40 WP FOR CONTROL OF POWDERY MILDEW (ERYSIPHE
ORONTII) ON GREENHOUSE TOMATO, 1996 - |1

MATERIALS: MICROFINE WETTABLE SULPHUR (sulphur 92% WP); NOVA 40 WP (mycl obutaril
40%)

METHODS: Thistrid was carried out on 12-week old hydroponicaly-grown tomato plants (cv. Trust).
Plants were kept in a glasshouse maintained at 18-22°C and 70% RH. Natural photoperiods for December in
southwestern Ontario were maintained. Powdery mildew appeared naturaly and uniformly on the plants.
Treatmentsincluded 7.5 g of MICROFINE WETTABLE SULPHUR (92%) per 10 L, and 0.8 and 1.36 g of
NOVA 40 WP per 10 L of water. Each trestment was replicated three times, and each replicate consisted of
three plants. Treatments were separated by guard rows. The fungicides were applied with a back-pack
sprayer to mildew-infected plants on February 16 and 23, 1996. There was no untreated check because of
the risk of undue disease pressure on treatment plots.

Five assessments for disease level were carried out, one pre-treatment assessment on February 15,
and four post-treatment assessments on February 22 and 29, and on March 7 and 14. The manud for
ng plant diseases by Clive (1971) was used as a guide during these assessments. Disease level was
rated usng ascae of 0-5 as described by Spencer (1975). In addition to rating the disease leve, the viability
of infected gpots was evauated by (a) examining mycdia, conidiophores, and conidia of five leaflets per
treatment under the microscope, and (b) by checking the germination of spores smeared onto water agar.
Infected leaves collected on February 22, seven days after the first trestment, were used for examination under
the microscope, and for spore-germination tests. Germination of spores was checked on February 27 by
examining 20 fidds for each trestment a 100X magnification.

RESULTS: Theresults are summarized in Table 1. Reduction in disease levels on plants was observed a
seven days following the first treatment. No disease devel opment was gpparent during al subsequent post-
trestment observations. Microscopic examination of |eaflets reveded that mycelia and conidiophores were
mainly flattened, and many conidia deflated. Germination of spores from al treatments was very low, 2.2%
from the sulphur treatment, 0.3% from the lower concentration of myclobutanil (0.8 g Nova 40 WP per 10L),



and 1.1% from the higher concentration of myclobutanil (1.36 g Nova40 WP per 10L).

There was dight margina browning of the leaves on plants treated with sulphur. Subsequent growth on
these plants gppeared hedlthy. No phytotoxic
effects were visble on plants treated with myclobutanil.
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CONCLUSION: All trestments gppear to be suitable chemica controls for tomato powdery mildew. This
disease was checked within one week following the first gpplication and was suppressed for at least four
weeks following the first gpplication of trestments.

References

James, Clive. 1971. A manud of assessment keys for plant diseases. Canada Department of Agriculture
No. 1458.

Spencer, D. M. 1977. Standardized methods for the evaluation of fungicidesto control cucumber powdery
mildew. In Crop Protection Agents - Their Biologicd Evduation. N. R. McFarlane, ed. London, UK:
Academic Press Inc.

Table 1. Mean ratings! for infection level of Erysiphe orontii on greenhouse tomato, 1996

Date Microfine Sulphur Nova 40 WP Nova 40 WP
92% WP (7.5g/10L) (1.36g/10L) (0.80g/10L)

Feb. 15 2.0 11 17
Feb. 22 1.0 1.0 1.0
Feb. 29 1.0 1.0 1.0
Mar. 07 1.0 1.0 1.0
Mar. 14 1.0 1.0 1.0

10-1% of lesf areainfected =1 21-40% of leaf areainfected =4

2-5% of ledf areainfected =2 >40% of leaf areainfected =5

6-20% of leaf areainfected =3

PMR REPORT #139 SECTION K: DISEASES OF ORNAMENTAL,

GREENHOUSE AND TURF

CROP: Greenhouse Tomato, cv. Trust
PEST: Tomato powdery mildew, Erysiphe orontii

NAME AND AGENCY:

FERGUSON!?, G.M. and JARVIS?, W.R.

IOMAFRA, reenhouse and Processing Crops Research Centre,

Harrow, On, NOR 1G0

Agri-Food and Agriculture Canada, Greenhouse and Processing Crops Centre,
Harrow, On, NOR 1GO0 Tel: (519)738-2251 Fax: (519)738-2929



TITLE: EVALUATION OF FOLIAR APPLICATION OF MICROFINE WETTABLE SULPHUR
AND NOVA 40 WP FOR CONTROL OF POWDERY MILDEW (ERYSIPHE ORONTII)
ON GREENHOUSE TOMATO, 199 - |

MATERIALS: MICROFINE WETTABLE SULPHUR (sulphur 92% WP); NOVA 40 WP (myclobutanil
40%).

METHODS: Six-week old tomato (cv. Trust) seedlingsin 12.5-cm diameter pots were inoculated on
December 11, 1995 with tomato powdery mildew. The seedlings were kept in a glasshouse maintained at
approximately 21°C and 70% RH.
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Natura photoperiods for December in southwestern Ontario were maintained. Fungicide trestments were
sulphur (7.5 g MICROFINE WETTABLE SULPHUR 92% WP per 10 L) and myclobutanil (1.36 g NOVA
40 WP product per 10 L). Each treatment was replicated six times with one potted plant per replicate.

Ten days after infection of the plants with powdery mildew, the fungicides were applied with a hand-
held sprayer. All leaves were sprayed to the point of incipient run-off. Fungicides were applied once (Dec.
21/95) when disease lesions were visble on most plants. Two assessments for powdery mildew infection were
carried out, thefirst at one day pre-treatment (Dec. 20/95), and the second at 14 days post-treatment (Jan.
04/96). The manud for assessment of plant diseases by Clive (1971) was used as a guide during these
assessments. Mildew infection was rated using a scale of 0-5 as described by Spencer (1975). All leaves
were rated for disease level. The percentage of leaves per plant showing infection was aso assessed.

RESULTS: Thereaults are summarized in Table 1. Disease level on the pogt-treatment observation date was
noticeably reduced when compared with the ratings on the pre-treatment date. Observations for phytotoxicity
revealed the presence of few, smdl, brown lesions on the plants treated with sulphur. Such lesons did not
gppear on any new growth on these plants. No lesions were visible on plants treated with myclobutanil.

CONCLUSIONS: One application of Microfine Wettable Sulphur 92% WP or Nova 40 WP appeared to
check the development of Erysiphe orontii on potted greenhouse tomato plants within two weeks.

REFERENCES

James, Clive. 1971. A manud of assessment keys for plant diseases. Canada Department of Agriculture
Publication No. 1458.

Spencer, D. M. 1977. Standardized methods for the eva uation of fungicides to control cucumber powdery
mildew. In N. R. McFarlane, ed., Crop Protection Agents - Their Biological Evauation. London, UK:
Academic Pressinc.

Table 1. Meanrating for infection level of Erysiphe orontii, and percentage of infected leaves on greenhouse
tomato, 1996

Treatment Disease Rating* % Infected L eaves®
1 day pre- 10 days post- 1 day pre- 10 days post-
treatment treatment treatment treatment

Sulphur 0.7 0.2 40 22




Nova 0.7 0.1 39 15
10-1% of leaf areainfected =1 21-40% of leaf areainfected =4
2-5% of leaf areainfected =2 >40% of leaf areainfected =5

6-20% of leaf areainfected =3

Percentage of totad number of leavesinfected with Erysiphe orontii

END OF FILE
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See List of Page numbers corresponding to report numbers on page 286.

Index 1. CROP/HOST: Report # Crops are in aphabetica order
Alfalfa . ... 115 within sections
Apples .. ..o 137,72 134

Barley . ..o 116-118

Bean, White . ... 82

Bean, Dry (PhaseolusvulgarisL.) .......... 84-89

Beefcattle ........covviiiii i 57-63

Bentgrass............. i 130

Broccoli « .o 14,15

BrusselsSprouts . . .. .. ..o 12, 14, 15

Cabbage . ... ... 13-17

Caola ..o oo 64-66, 119-123

CarotS ..o 83

Flbert ... 18

GINSANG -« oot 19

G - - ot 73

Horticultural crops .. ... 68-70

Kentucky bluegrass. . .................. 131, 132

Lettuce ....... ... i 20, 21, 95, 96

NECtarinNgES « v v v v vt e e 8

OalS . . ot 124

ONiONS  + « v oot 22-28, 71, 97-104

Pea, Fidd ......cviiiiii i 90-94

Peach ......... i 133

Pears . ..o 9

Pommedeterre ................. 29-37, 108, 109

Pommier . ...... . 2

Potato .......... ... ... 38-51, 110-114

Raspberry ... i 78

Rutabaga .............. .. it 52-54

Saskaloon ... v 10, 11, 75

Sourcherry ... 76

Springwheat . ............. ... ... 67, 125, 126

Strawberry . ... 74, 77, 79-81

Tomatoes, Fidd . ................ 55, 56, 105-107

Tomatoes, Greenhouse .+« « v v v v v v e e v e e e 137-139

VariouSCropS - -« oo vv i 135

Winterwheat .......... ... ... .. 127-129

PEST INDEX: Report #
Pratylenchuspenetrans Cobb . . ... ... . . i e e 133

Two-spotted spider mites, TetranychusurticaeKoch ........ ... .. ... ... .. ... .. .. 135
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Index 2a. INSECT PESTS RAVAGEUR: Report #
Buckthorn aphid, Aphis nasturtii Kaltenbach ... .......... ... ... ... .. ... .... 38,39
Cabbagelooper, Trichoplusiani (Hbn.) . .......... ... ... ... .. 12, 14 15, 16
Cattlegrub, Hypoderma lineatum(De Vill.) ......... ... . i, 62, 63
Cattl e PESES . o v ot ot 61
Charangon de laprune, Conotrachelus nenuphar Herbst. ................. .. ... ... ... 2
Codlingmoth, Cydiapomonella (L) . ... oo 6,7
Colorado potato beetle, Leptinotarsa decemlineata (Say) - .-« oo ovovivn .. 40-51, 55, 56
/Doryphore de lapomme de terre, Leptinotarsa decemlineata (Say) ...« - v« oo v v 29-37
Crucifer fleabeetle, Phyllotreta crucifera (Goeze) ............. ... .. oL, 64, 65
Darksided cutworm, Euxoa messoria (Harris) ... ..o 19
Diamondback moth, Plutella xylostella (L.) . ... 12,13
European red mite, Panonychusulmi (KOCH) . ..., 1,34
European leafroller, Archipsrosana (L.) ..o oo 9
Facefly, Musca autumnalis (DEGEEr) ... ..ot e 57,60
Filbert Aphid, Myzocalliscoryli GOEtZe ... ...t 18
Fleabeetle, Phyllotreta pusilla(lL) ........ ..o 52,53
Fruittree leafroller, Archipsargyrospila (WIK.) ... ... 9
Green peach aphid, Myzus persicae (SUlzer) . ... .o 8, 38,39
Horn fly, Haematobiairritans (L). ... ...t e 57-60
Housefly, MUSCA dOMESHICA . . .« oot e e e e 136
Imported cabbageworm, Artogeiarapae (L) .......... i 12-17, 52-54
Lettuce aphid, Nasonovia ribisnigri (Modey) . ... 20,21
Onion Maggot Fly, Delia antiqua (Meigen) . ... ..o oo 22,23, 24, 25, 26, 28
Onionthrips, Thripstabaci Lind. . ....... ... 27
Orange wheat blossom midge, Stodiplosis mosellana (Gehin) ................ ... .. ... 67
Potato aphid, Macrosiphum euphorbiae (Thomas) . ............. ... ... ... ..... 38, 39, 49
Potato fleabeetle, Epitrix cucumeris (Harr.) ... 49
Potato leafhopper, Empoasca fabae (Harris) ... ... 43-47
Rocky Mountain wood tick, Dermacentor andersoni Stiles .. ........... ... ... L 57
Root maggots, Deliaradicum, D. floralis . ......... .. 66
Stablefly, SOMOXyS CalCItrans . ...... ...t 136
Striped flea beetle, Phyllotreta striolata (Fabr.) . ............ ... oL, 64, 65
Tarnished plant bug, Lygus lineolarisP. deBeauvois . ................. ... ... ... ... 49
Tentiform leafminer, Phyllonorycter mespilella ........... ... ... ... L. 9
Tomato pinworm, Keiferia lycopersicella(Busck) . .. .. ..o 137
VaTOUSINSECES « - v v v et e e e e e e e e e e e e e e e e e 132
Western flower thrips, Frankliniella occidentalis (Pergrande) . .................... 8, 134
Wooally em aphid, Eriosoma americanum(Riley) .. ......... ool 1

See List of Page numbers corresponding to report numbers on page 286.
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Index 2b. DISEASES/RAVAGEUR: Report #
Alternariablackspot, Alternariabrassicae 120, Spp . -+« v v v v v i i 121, 122
Angular Leaf Spot, Xanthomonas fragariae Kennedy andKing .. ................ 77,79-81
Apiosporina morbosa (Schwein.:Fr.) Arx (=Dibotryon morbosum) (Schwein.:Fr.) Theiss.& Syd.) 76
Applescab, Venturiainaequalis (Cke) Wint. . ... 72
Bean root rot; Pythium ultimum; Fusarium solani; Rhizoctoniasolani . ................. 82
Blackleg, Leptosphariamaculans. . .. ... ... 123
Blossom blight, Botrytis cinerea; Sclerotinia sclerotiorum . ............... ... ... ... 115
Botrytis leaf blight, BotrytissquamosaWalker .. ............ . i 102, 104
Cavity Spot, Pythium intermedium de Bary, Pythium irregulare Buisman and

Pythium sulcatumPratt & Mitchell . ......... ... . . . . . 83
Common scab, SIreptomyces SCabieS - . .o v vt e 111
Common blight, Xanthomonas campestris pv. phaseoli (E.F. SmithyDye . ............. 85, 87
Downy mildew, Plasmopara viticola (Berk. & Curt) Berl. & deToni .. .................. 73
Dwarf bunt, Tilletia controversa KUuhn . .. ... oo e e e 127
Early Blight, Alternaria solani, Sorauer . . .. ... 105-107,113
Fusarium species, Rhizoctonia solani Khun,

Streptomyces scabies (Thaxt.) Waks. & Henrici, and Verticillium species . .......... 112
Hao blight, Pseudomonas syringae pv. phaseolicola (Burkh.) Youngetd. ............ 84-88
Head blight, Fusarium graminearum Schwabe and other spp. . ... .. ... .. ... ... .. 125, 129
Late blight, Phytophthora infestans (Mont.)deBary . ... .................... 110, 113, 114
/Mildiou de lapomme de terre, Phytophthora infestans (Mont.) deBary ............ 108, 109
Leaf and glume blotch, Leptosphaerianodorum . ........... ... L 125
Lettuce drop Sclerotinia sclerotiorum(Lib.) deBary and Sclerotinia minor Jagger - . . . .. 95, 96
Loosesmut, Ustilago tritici ... ... 28
Mycosphaerdlablight, Mycosphaerella pinodes (Berk. & Blox.) . ................. 90, 92-94
Net blotch, Pyrenophorateres .. ... e 116, 117
Onion Smut, Urocysticcepulag@ Frost . .. ... oo 25, 26, 103
Powdery mildew, Erysiphe graminisf. sp. tritici ... .......... ... ... ... ... .. ... 125, 126
Powdery mildew, Erysiphe graminis DC.; Rust. Puccinia brachypodii G. Otth var.

poae-nemordlis (G. Otth) Cummins& HC. Greene . . . ... ... ..., 131
Powdery mildew Erysiphe pisi Syd. . ...... .o 91
Powdery mildew Erysiphe orontii . . . ....oov vt 138-139

Pythium root rot, Pythium graminicola Subramanian, P. aristosporum Vanterpool, P. ultimum Trow.
var. ultimum, P. vanterpoolii V. Kouyeas & H. Kouyeas, P. aphanidermatum (Edson) Fitzp. 130

Raspberry root rot, Phytophthora fragariaevar.rubi . .............. ... .. ... ... ... 78
Red Stele, Phytophthora fragariae C.J. Hickmanvar.rubi . .......................... 74
Rust, Gymnosporangium clavipes (Cooke & Peck)Cooke & PeckinPeck ............... 75
Scdd, Rhynchosporiumsecalis . ... 117, 118
SclerotiniaStem Rot, Sclerotinia sclerotiorum . ... ... . 119
Seedling blights, various fungi including Fusarium and Bipolarisspp. ... ............... 117, 125
Septoria Leaf Spot, Septoria lycopersiCi, Speg. - .« v oo v i i 105-107
SIvertop, FUSAMUM SOD. . . ot e e e e 132
Speckled leaf spot, Leptosphaera avenaef.sp.avenae . ... 124

Stemrot, black scurf, Rhizoctoniasolani . ... ... 111
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Whiterot, SclerotiumcepivorumBerk. . ... . . 97-101
Whitemold, Sclerotinia sclerotiorum(Lib)deBary .......... ... .. ... .. ... ... ... 89
Index 3. NON-TARGET ORGANISMS Report #
Predator mite, Typhlodromus pyri . .......... . e i 4

NUMEIOUS INSECE SPECIES . . . v vt ittt e e e et e e e e 61

Index 4. RESIDUES

imidacloprid - tomatoes, Soil .. ... ... .. e 56

Index 5. PEST MANAGEMENT and BIOLOGICAL CONTROL METHODS Report #
Bacillussubtilis . .. ... 82
BioCONtrol EXIraCt . . . oot e 114
Breeding lines - onion and commercid cultivars . ........... 22,23, 71, 97, 99, 100, 102
Breedinglines-canola ... ......... .. 66
Cultivars-winter Wheat . ........ .. e e 129
CURIVAIS - GIa5S . o . vttt e et e e e e e e 132
GlioCladiUmVITENS . ... e e 82

Piege (trap) deTedder ... ..... ...t e 2
Pseudomonas fluorescens . ... ..ot 82
ROOISIOCKS - PEACN . . .o o 133
1= 40, 50

TrENCh o . e e 40, 50
PARASITES and PREDATORS Report #
ChrySOpa CarnNEa . .. ...ttt 134
CRrySOPa CArMEA . . .ottt it e e e e e e e e e e e e e 134
DaBrEOCOI IS DI BVIS . . ottt e e 134
MusCIdifurax raptor . ... ... e 136
MUSCIITUraXx Zaraplor . ... ..ot e e e e e 136
Muscidifuraxraptorellus ... ..... ... . 136
Sethoruspunctillum . ... 135

See List of Page numbers corresponding to report numbers on page 286.
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Index 6. PRODUCT LIST/LISTE DESPRODUITS REPORT #
See List of Page numbers corresponding to report numbers on page 286.

ABG B ot 41,43, 48
ABG A5 et 41,4348
A CROB AT ettt et 108, 113, 114
ADMIRE ittt 10, 11, 16, 20, 21, 30- 41, 43, 45, 48, 49, 50, 51, 53, 55, 56
AGRAL .ottt 16, 17
AGRICULTURAL STREPTOMY CIN .+ttt e nans 84- 83
N 1 I I = 83
AMBUSH ottt e 13,19
ARACHIDONIC AC D . ittt e e e e e e et et e e e e e e e 114
AT EC ..ttt 24,26
Bacillus thuringiensis var. aizawai plus Lepidopteran activetoxing ................ccooviinn.n 12,14, 15
Bacillusthuringiensisvar. kurstaki (Btk) .......... ... e 5,12, 14,15
BA S B0 .. 116
BA S A00 L 72
BA S B00 ..t 14
BAY TAN o 103, 117,118, 124
BEN L AT . .ttt 89, 115, 119
BON D .. 29, 114, 119-121, 123
BRAVO WEATHER STICK ..ttt e e e e e e e e e e e 108
BRAVO ... 76, 90, 93, 94, 102, 105, 107-109, 112-115, 120 121, 125
BRAV O ZN . .o 114
CalCIUM BCEIAIE . . ...ttt et e e e e e e e e 89
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DA ZINON . e 18
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List 1. PESTICIDE AND CHEMICAL DEFINITIONS

Pesticide/Chemical
1100-1

ABG-6444
ABG-6445

acephate
ACROBAT
ACROBAT MZ
ADMIRE

AGRAL 90

AGRICULTURAL STREPTOMY CIN

ALIETTE
AMBUSH
APRON
azinphos-méthyl
azoxystrobin
AZTEC

B8

Alternative Name(s)

Pseudomonas syringae

Bacillus thuringiensis var. tenebrionis
Bacillus thuringiensis var. tenebrionis
ORTHENE

dimethomorph

dodémorphe + mancozebe

imidadloprid

surfactant

streptomycin sulphate

fosetyl-al

permethrin

metalaxyl

GUTHION

ICIA 5504

phosetbupirin + cyfluthrin

Enterobacter aerogenes

Bacillus thuringiensis var. aizawai plus Lepidopteran activetoxins ~ XENTARI

Bacillus thuringiensis var. kur staki
Bacillus thuringiensis var. tenebrionis

BAS 480

BAS 490

BASF 300
BAYTAN
BENLATE
benomyl

BOND
BRAVO
BRAVO ZN
captan
CAPTAN
carbaryl
CHEM-COP 53
chlorfenapyr
chlorothaonil
CLEAN CROP COPPER
COMPANION
CONFIRM
COPPER
COUNTER
cryolite
CURZATE
CURZATE M12
CYGON

DIPEL
ABG-6444, ABG-6445
epoxiconazole

methyl methoxyiminoacetate
SANMITE, pyridaben
triadimenoal

benomyl

BENLATE

adhésif, synthetic latex adjuvant
chlorothaonil

chlorothaonil + zinc
MAESTRO, ORTHOCIDE
captan

SEVIN

tribasic copper sulfate
STALKER

BRAVO

tribasic copper sulfate
spreader/sticker, octlphenoxypolyethoxy-(9)-ethanol
tebufenozide

copper from tri-basic copper sulphate
terbufos

KRYOCIDE

cymoxanil

cymoxanil + mancozébe
dimethoate



CYMBUSH
cypermethrin
cyromazine
DACOBRE
DADS
DECIS
DELICE POUR-ON
DIAZINON
diazinon
dimethoate
dimethomorph
DIPEL
DITHANE
DIVA
DIVIDEND
doramectin
DPDS
EASOUT
ELIMINATOR
ENG3
endosulfan
EXP 60115A
EXP 60415A
EXP 80038C
EXP 80415A
EXP 80534A
EXP 806070A
fenpropathrin
fipronil

FIXED COPPER
FLUAZINAM
fludioxonil

fluoduminate de sodium

FOLICUR
FOLPAN
FORCE
fosetyl-al
FUNGINEX
FURADAN
GFU383
GOVERNOR
GUTHION
hexaconazole
IB 11522

IB 11925

IB 17421

cypermethrin
CYMBUSH, TD 2344, RIPCORD, STOCKAID

TRIGARD, GOVERNOR
chlorothaonil + copperT (experimenta) 106
didlyl disulphide + didlyl sulphide
deltamethrin

permethrin

diazinon

PROTECTOR

CYGON

ACROBAT

Bacillus thuringiensis var. kur staki
mancozeb, maneb

iprodione + chlorotha onil
difenconazole

avermectin derivative

n-propyl disulphide
thiophanate-methyl

diazinon + cypermethrin

Bacillus subtilis

THIODAN

fipronil

fipronil

iprodione

fipronil

iprodione + thiram + lindane
thiram

WF1621

EXP80415, REGENT, EXP60115A, EXP 60415A
copper hydroxide

IKF-1216

MAXIM

KRYOCIDE

hexaconazole

folpet

tefluthrin

ALIETTE

triforine

carbofuran

experimental

cyromazine

azinphos-méthyl

FOLICUR, PROSEED, TF3770A
chlorothaonil

fluazinam + chlorotha onil
acetimide
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ICIA 5504
IKF-1216
imidacloprid
IMIDAN
INCITE
iprodione
IVOMEC
KOCIDE
KRYOCIDE
KUMULUS
lambda-cyha othrin
LATRON
LINDANE
LINTURB
LONLIFE
LORSBAN
MAESTRO
mancozeb
MANKOCIDE
MANZATE
MATADOR
MAXIM
MERTEC
MERTECT
metal axyl
METASY STOX-R
methamidophos

methyl methoxyiminoacetate

metiram
MONCEREN
MONITOR
myclobutanil
NAF 85
NOVA
NOVO
NOVODOR
NTN 33893
OMITE
ORTHENE
ORTHOCIDE
oxydemeton-methy!
PBO
pencycuron
PENNCOZEB
permethrin
phosmet

azoxystrobin

FLUAZINAM

ADMIRE, UBI 2667, NTN 33893
phosmet

PBO, piperonyl butoxide

EPX 80038C

ivermectin

copper hydroxide

fluoduminate de sodium, cryolite

sulphur

MATADOR, WF2289, WF2406, WF2407
Spreader/sticker

lindane

iprodione + thiram + lindane

citrex liquid + organic acids + deionized water
chlorpyrifos

captan

PENNCOZEB, DITHANE, MANZATE
copper hydroxide + metallic copper + mancozeb
mancozeb

lambda-cyha othrin

fludioxonil

thiabendazole

thiabendazole

RIDOMIL, APRON

oxydemeton-methyl

MONITOR

BAS 490

POLYRAM

pencycuron

methamidophos

NOVA

Spinosad, Saccharopolyspora spinosa
myclobutanil

formerly FORAY 48B

endotoxine-delta de Bacillus thuringiensis
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imidadloprid var. tenebrionis

propargite

acephate

captan

METASYSTOX-R

piperonyl butoxide

MONCEREN

mancozeb

AMBUSH, POUNCE, DELICE POUR-ON
IMIDAN



piperonyl butoxide
POLYRAM
POUNCE
PREMIERE LITE
PREMIERE PLUS
PRO GRO
propargite
PROSEED
PROTECTOR
pyridaben

RAXIL

REGENT
RH-0611
RH-2485
RH-5992
RH-7281
RIDOMIL
RIDOMIL-COPPER
RIDOMIL GOLD-MZ
RIDOMIL-MZ
RIPCORD
RIZOLEX
RONILAN
ROVRAL

RP3

RP4

RP5

RP6

RP9

RPA 400727

RPA 407213
SANMITE
SEVIN
Smother-Qil
SPINOSAD
spinosyn
STALKER
STOCKAID
STREPTOMYCIN 17
SUPERIOR OIL
SUPERTIN
TATTOO

TD 2343

TD 2344
tebufenozide
tefluthrin

PBO

metiram

permethrin

thiobendazol + thiram
thiobendazol + thiram + lindane
carbathiin + thiram
OMITE

hexaconazole

diazinon

SANMITE, BASF 300,
tebuconazole

fipronil

mancozeb + myclobutanil
experimental
tebufenozide
experimental

metal axyl

metalaxyl + copper hydroxide
metalaxyl + mancozeb
metalaxyl + mancozeb
cypermethrin
tolclofos-methyl
vindozalin

iprodione

triticonazole + iprodione
triticonazole + iprodione
triticonazole + iprodione
triticonazole + iprodione
triticonazole

triticonazole
imidazolinone

BASF 300, pyridaben
carbaryl

petroleum oil

spinosyn, NAF 85, Saccharopolyspora spinosa
SPINOSAD
chlorfenapyr
cypermethrin
streptomycin sulphate
acaricidd petroleum oil
triphenyltin hydroxide
propamocarbe + chlorothaonil
mancozeb

cypermethrin

RH-5992, CONFIRM
FORCE
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terbufos
tetrachlorvinphos
TF3770A

TF 3794
thiabendazole
THIODAN
thiophanate-methy!
thiram

THIRAM

TILT
tolclofos-methyl
TOPAS
TOPAZ
triadimenol
triforine
TRIGARD

triphenyltin hydroxide

UBI 2051
UBI 2092
UBI 2100
UBI 2383
UBI 2454
UBI 2584
UBI 2584
UBI 2643
UBI 2667
vindozolin
VITAFLO
VITAVAX
VYDATE
WF1621
WF2289
WF2406
WF2407
XENTARI
ZIRAM

COUNTER
STIROFOS
hexaconazole
paclobutrazol
MERTEC

endosulfan

EASOUT

EPX 806070A

thiram

propiconazole
RIZOLEX
propiconazole
propiconazole
BAYTAN
FUNGINEX
cyromazine
SUPERTIN

VITAFLO + carbathiin + thiram
VITAFLO + carbathiin
VITAVAX + carbathiin
BAYTAN + triadimenol
RH3866

tebuconazole

RAXIL + tebuconazole
thiabendazole
imidacloprid

RONILAN

UBI2051 + carbathiin + thiram
carbathiin

oxamyl

fenpropathrin
lambda-cyhal othrin
lambda-cyha othrin
lambda-cyha othrin

Bacillus thuringiensis var. aizawai + Lepidopteran

ziram
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Re: Pest Management Resear ch Report - 1996
The Official Title of the Report

1997. Pest Management Research Report - 1996: Compiled for the Expert Committee on Integrated
Pest Management, by Agriculture and Agri-Food Canada, Pest Management Research Centre,
London, Ontario, Canada N5V 4T3.

February, 1997. (Published on diskette only).

What ison the diskette?

There are four WordPerfect 5.1 text files on this diskette or with this Email.
96README.1ST (1) containsthetitle pageand TABLE OF CONTENTS.
96| NSECT .REP(2) contains the entomology sections.
96DI SEAS.REP (3) contains the diseases, nematode and the biologica control
practices sections + Appendix 1 (late submissions)
96INDEX.LIS (4) contains 8 indices* and 2 ligts for the 1996 reports:
Index 1. Crop/Host
Index 2a,b. Pests (insects and diseases)
Index 3. Non-target Organisms
Index 4. Residues
Index 5. Pest Management and Biologica Control Methods
Index 6. Products
Index 7. Authors
Index 8. Establishments
Ligt 1. Alternative names for pest control products and chemica compounds.
List 2. Page numbers and corresponding Report Number.

* Report numbers

To Read the Report The files can be read by any IBM or IBM compatible PC using WordPerfect
software. Thefiles have been saved in 5.1. If you use 6.1 your PC will automaticaly convert the files.

Note: Do not make any changesto the file(s) on the disk when you are reading it. The commands will
not have room to process on the disk and you will get an error message when you save thefile. You
must copy the file(s) to your hard drive before you make any changes.

To Print the Report

To print individual research reports, or the complete version of the report, WordPerfect will
automaticdly reformat the file for your printer. The pitch and margin settings are stored as part of the
document and should not be changed.

Note: Files (2 - 4) have continuous page numbers.



Procedures for the 1997 Annua Report will be sent in September, 1997, or contact Stephanie Hilton at
the London Pest Management Research Centre. Tel. (519) 457-1470 Ext. 218 or Fax (519) 457-
3997. Email: hiltons@em.agr.ca



Sujet : Rapport derecherchessur lalutte dirigée - 1996

Titre officid du document

1997. Rapport de recherches sur lalutte dirigée - 1996. Compilé par e Comité d'experts sur lalutte
intégrée, par Agriculture et Agroalimentaire Canada, London (Ontario) Canada N5V 4T3. Février, 1997.
(Publié sur disquette).

Instructions pour I'utilisation de la disquette.
Cette disguette contient quatre fichiers de texte WordPerfect 5.1.
96README.1ST (1) contient |'avant-proposet LA TABLE DESMATIERES.
96INSECT .REP (2) contient les sections d'entomologie.
96DI SEAS.REP (3) contient les sections sur les maladies, les nématodes et |es pratiques biologiques, et
I” gppendice.
96INDEX.LIS(4) contient les huit indices et deux listes pour |e Rapport de recherche: 1. Hotes
(cultures)
2ab. Ravageurs (insectes et mal adies)
3. Organismes visés
4. Résidus
5. Méthodes de |utte biologique
6. Produits (chimiques)
7. Auteurs
8. Etablissaments
LISTE 1 contient les produits et les noms vulgaires.
LISTE 2 contient les numéros de page &t les numéros de rapport correspondents.
Veuillez noter que lesnuméros dansla table des matiéres et lesindices correspondent aux
numéros de rapport et non pas aux numér os de page.

Pour lirelerapport

On peut lire ces fichiers al'aide d'un ordinateur personnel IBM ou d'un ordinateur personnel compatible
IBM et dun logicid WordPerfect. Lesfichiers sont sur WordPerfect 5.1. Si vous avez 6.1 votre ordinateur
les convertira automatiquement.

Note : Nefates aucun changement sur le disque quand vous le lisez. Les commandes ne pourront entrer
sur le disque et vous aurez un message d'erreur. Vous devez copier lesfichiers sur le disque dur avant de
fare des changements.

Pour imprimer lerapport

S vous désirez imprimer des rapports de recherche partiels, ou la version compléte du rapport,
WordPerfect va automatiquement reformater le fichier selon les vaeursimplicites de votre imprimante. Les
paramétres pour l'interligne et les marges sont enregistrés comme faisant partie du document et ne devraient
pas ére modifiés.



Note: A cause des variations dimprimantes, les fichiers 2 &4 commencent avec avec les numéros de
pages continuelles. On mettre les fichiers ensemble pour faire un document sur le disgue dur en suivant
I'ordre mentionné ci-haut. On vous enverrales procédures pour |'année 1997 en septembre, 1997 ou Sil-
vous-plait contacter Stephanie Hilton au Centre de recherches sur lalutte antiparasitaire a London.

Tél. (519) 457-1470 Ext. 218 ou Téécopie (519) 457-3997.

Email: hiltons@em.agr.ca



1996 PEST MANAGEMENT RESEARCH REPORT

Compiled for:

THE EXPERT COMMITTEE ON INTEGRATED PEST MANAGEMENT

Chairperson: Hugh G. Philip, P.Ag.

by:

Resear ch Branch, Agriculture and Agri-Food Canada
Pest Management Research Centre
London, Ontario
CANADA N5V 4T3

FEBRUARY, 1997

This annud report is desgned to encourage and facilitate the rapid dissemination of pest management
research results, particularly of field trias, anongst researchers, the pest management industry, university
and government agencies, and others concerned with the devel opment, registration and use of effective pest
management drategies. The use of dternative and integrated pest management products is seen by the
ECIPM as an integrd part in the formulation of sound pest management grategies. If in doubt about the
regidration status of a particular product, consult the Pest Management Regulatory Agency, Hedth
Canada, Room E755, Sir Charles Tupper Building, 2250 Riverside Drive, Ottawa, Ontario, K1A 0K9.
Telephone (613) 957-2991.

Thisyear therewere 139 reports. The Expert Committe on Integrated Pest Management isindebted to the
researchersfrom provincid and federal departments, universtites, and industry who submitted reports, for
without their involvement there would be no report. Our specia thanks is aso extended to the section
editors for reviewing the scientific content and merit of each report, and to Stephanie Hilton for editorid
and computer compilation services.



Suggestions for improving this publication are dways welcome. Please send your comments by mail or
FAX to the Chairperson of the ECIPM.



RAPPORT DE RECHERCHE EN LUTTE DIRIGEE 1996

Préparé pour:

LE COMITE D'EXPERTSSUR LA LUTTE INTEGREE

Président : Hugh G. Philip, P.Ag.
par:

Agriculture et Agroalimentaire Canada
Centre desrecherchessur lalutte antiparasitaire
L ondon(Ontario)

CANADA N5V 4T3

FEVRIER 1997

Lacompilation du rgpport annuel vise afaciliter la diffuson des résultats de la recherche dansle domaine
de la Iutte anti-parasitaire, en paticulier, les éudes sur la terrain, parmi les chercheurs, l'indudtrie, les
universités, les organismes gouvernementaux et tous ceux qui Sintéressent a la mise au point, a
I'nomologationet al'emploi de Stratégies antiparasitaires efficaces. L'utilisation de produits de lutte intégrée
ou de solutions de rechange est percue par Le Comité d'expertssur lalutte intégrée (CELI) comme faisant
parti intégrante d'une stratégie judicieuse en lutte antiparasitaire. En cas de doute au sujet du statut
denregistrement d'un produit donné, veuillez consulter Hedth Canada, Agence de Réglementation de la
lutte anti-parasitaire, Sir Charles Tupper Building, Salle E755, 2250 Riversde Drive, Ottawa (Ontario)
K1A 0K9. Tel. (613) 957-2991.

Cette année, nous avons donc recu 139 rapports. Les membres du Comité d'experts sur la lutte intégrée
tiennent aremercier cha eureusement les chercheurs desministeres provinciaux et fédéraux, desuniversités
et du secteur priveé sans oublier les rédacteurs, qui ont fait la révison scientifique de chacun des rapports
et en ont assuré la qudité, et Stephanie Hilton qui ont fourni les services d'édition et de compilation sur
ordinateur.

Vos suggestions en vue de I'amélioration de cette publication sont toujourstrés appreéciées. Veuillez donc
envoyer vos commentaires par la poste ou par télécopieur au président du Comité d'experts sur la lutte
intégrée.
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