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Thi s annual report is designedtoencourage andfacilitatethe rapiddissem nation
of pest managenent research results anongst researchers, the pest nanagenent
i ndustry, university and governnent agencies, and others concerned with the
devel opment, regi stration and use of effective pest nanagenent strategi es. The use
of alternative and i nt egrated pest nanagenent products i s seen by t he ECPMas an
i ntegral part inthe formul ati on of sound pest nanagenent strategies. If i ndoubt
about the registration status of a particul ar product, consult the Pesticides
Di rectorate, Food Producti on and I nspecti on Branch, Agricul ture Canada, Ot awa,
Ontario, K1A 0C5.

L' obj ectif poursuivi par |a conpilation du rapport annuel est de faciliter la
diffusiondesrésultats delarecherchedelaluttedirigée aupreées des chercheurs,
des i ndustries, des universités, des organi snes gouvernenentaux et toutes |les
per sonnes ou groupes concernés par | e dével oppenent, | afabrication, |'honol ogation
et |'enploi des produits pour lalutte dirigée. Utilization de produits pour |a
lutteintégréeoudeproduitsalternatifs est percupar Le Comteé d expertsdela
luttedirigée comme faisant parti intégrante del'él aborationd' une stratégi e pour
laluttedirigée. Encas dedouterelatif al'enregistrenent d un produit donnég,
consulter laDirectiondes pesticides, Directiongénéral e del aproduction et de
| "inspection des alinents, Agriculture Canada, Otawa (Ontario) K1A 0C6.



FOREWCORD

The Expert Conmittee on Pest Managenent (ECPM), formerly the Nati onal Committee on
Pesticide Use in Agricul ture (NCPUA) and nore recently the Expert Committee on
Pesticide Use in Agriculture, formed in 1961 by its parent body, the National
Coordi nati ng Conm ttee on Agri cul tural Services, i s one of ten Expert Cormittees
reportingtothe Canada Committee on Crop Production Services (CCCPS) whichinturn
is one of 6 Canada Committees reporting to the Canadi an Agricul tural Services
Coordi nati ng Conm ttee (CASCC).

The Expert Committee on Pest Managenent has been t asked wi t h summari zi ng and nmaki ng
avail abl e current i nformati on on pest managenent on an annual basis. This year there
were 153 reports. We are indebtedtotheresearchworkers for their cooperationin
thisfield, fromprovincial and federal departnments, as well as universities and
i ndustry, together with the section editors and nenbers of the Scientific
Information Retrieval Section for making this report possible.

M chael Dol i nsk
Chai r man, ECPM
January, 1992

THI S ANNUAL REPORT | S DESI GNED TO ENCOURAGE AND FACI LI TATE THE RAPI D DI SSEM NATI ON
OF PEST MANAGEMENT RESEARCH RESULTS AMONGST RESEARCHERS, THE PESTI Cl DE | NDUSTRY,

GOVERNVENT AGENCI ES, AND OTHERS CONCERNED W TH THE DEVELOPMENT, REG STRATI ON AND USE
OF EFFECTI VE PEST MANAGEMENT STRATEQ ES.

I F I N DOUBT ABOUT THE REG STRATI ON STATUS OF A PARTI CULAR PEST CONTROL PRODUCT,
CONSULT THE PESTI CI DES DI RECTORATE, FOOD PRODUCTI ON AND | NSPECTI ON BRANCH,
AGRI CULTURE CANADA, OTTAWA, ONTARI O K1A 0Ce6.

AVANT- PROPGS

Le Conmited expertssur laluttedirigee (CELD), autrefois appel e Conmite national
pour | ' enpl oi des pesticides en agriculture (CNEPA) et plus recemrent, Comte
d' experts pour |'enploi des pesticides en agriculture, forme en 1961 par son
organi sne parent, le conite de coordination des services agricol es canadi ens
(CCSAC), est |'un des dix groupes d' experts qui relevent directenent du Comte
canadi en des producti ons vegetal es (CCPV), | equel asontour fait partie des six
com tes places sous | "autorite du Com te de coordi nati on des services agricol es
canadi ens.

Le Conmited expertssur laluttedirigeealaresponsabilite de conpiler des resunes
de rapports de recherche et de diffuser, chaque annee, |es donnees |es plus
recentes, sur laluttedirigeecontrelesravageurs. Ainsi, cette annee, il y a153
rapports. Les menbres du Conmite tiennent arenercier chal eureusenent | es chercheurs
des mi ni steres provi nci aux et federaux, des universites et du secteur prive sans
oublier Il esredacteurs et | e personnel dela Sectiond'informationsur | arecherche
scientifique dont la collaboration a perm s de rediger |le present rapport.

M chael Dol i nsk
Presi dent, CELD, Janvier 1992

L' OBJECTI F POURSUI VI DU RAPPORT ANNUEL EST DE FACI LI TER LA DI FFUSI ON DES RESULTATS
DE LA RECHERCHE SUR LA LUTTE DI RI GEE AUPRES DES CHERCHEURS, DE L' | NDUSTRI E, DES
ORGANI SMES GOUVERNEMENTAUX ET TOUTES LES PERSONNES OU GROUPES CONCERNES PAR
L' HOMOLOGATI ON ET L' EMPLO DES PESTI ClI DES.

EN CAS DE DOUTE RELATI F SUR L' ENREG STREMENT D' UN PRODUI T DONNE, CONSULTER LA
DI RECTI ON DES PESTI Cl DES, DI RECTI ON GENERALE DE LA PRCDUCTI ON ET DE L' | NSPECTI ON DES
ALI MENTS, AGRI CULTURE CANADA, OTTAWA ( ONTARI O) K1A 0C6.
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#001

STUDY DATA BASE: 352-1461-8501

CROP: Apple cv. Ml ntosh

PEST: Appl e aphid, Aphis pom DeCeer

NAME AND AGENCY

MARSHALL, D.B. and PREE, D.J.

Agricul ture Canada, Research Station, Vineland Station, Ontario, LOR 2EO
Tel. (416) 562-4113, Fax (416) 562-4335

TI TLE: COVPARI SON OF | NSECTI Cl DES FOR CONTROL OF APPLE APHI D

MATERI ALS: PI RIMOR 50 WP (pirim carb)
PI RIMOR 50 WG (pirimcarb)
NTN- 33893 240 FS (i m dacl opri d)
SAFERS | NSECTI Cl DAL SOAP
MALATHI ON 25 WP (nal at hi on)

METHODS: This trial was conducted in a seven-year-old orchard in the Jordan area
Trees cv. Mlntosh were on M26 rootstock and spaced 3.1 by 4.9 m Treatnents were
arranged according to a randoni zed conpl ete bl ock design, assigned to two-tree
plots and replicated four tines. Prespray (July 3), plots were sanpled by rating
25 termnals / plot for apple aphids. Termnals were rated fromO to 5; 0 for no
aphids, and 5 for heavily infested. On July 4 treatnents were applied (ca. 16 L /
plot) until runoff (with the exception of SAFERS | NSECTI Cl DAL SOAP where foliage
was sprayed to wet) using a Rittenhouse truck-munted sprayer equipped with a
Spraying Systems handgun fitted with a D-6 orifice plate. Insecticides were
diluted to a rate conparable to 3000 L of water / ha and pressure was set at 2000
kPa. Postspray, plots were sanpled July 10 using the same rating system as
prespray. Data were anal ysed using an anal ysis of variance and Duncan's nultiple
range test at the 0.05 significance |evel.

RESULTS: As presented in the table bel ow.
CONCLUSI ONS: Postspray, all treatnments significantly reduced ratings bel ow

control plots. Lowest ratings were in PIRIMOR 50 WP and WG, and NTN-33893 240 FS
treated plots. Both formul ations of PIRI MOR produced simlar ratings.

Tr eat ment Rat e Prespray Post spr ay
July 4 g ai/ha Rat i ng Rat i ng
July 3 July 10
PI R MOR 50 WP 850 2.3 B 0.5
PI R MOR 50 WG 850 2.3 B 0.6 C
NTN- 33893 240FS 90 2.6 B 0.6
SAFERS
| NSECTI CI DAL SOAP 1:100 2.4 B 1.1 B
di lution
rate
MALATHI ON 25 WP 1000 3.5 A 1.2 B
Control  ------ 2.5 B 2.3 A
* Means foll owed by the same letter not significant P<0.05, Duncan's nultiple

range test).

1991 Pest Managenment Research Report



6

#002

STUDY DATA BASE: 353-1461-9007

CROP: Apple cv. Ml ntosh

PEST: Appl e aphid, Aphis pom Degeer

NAME AND AGENCY

SMTH, R F. and LOVBARD, J.

Agricul ture Canada, Research Station
Kentville, Nova Scotia, BOP 1CO

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

TI TLE: EVALUATI ON OF ZOLONE 50 EC AND PI RI MOR 50 WP FOR APPLE APHI D CONTROL

MATERI ALS: PI RIMOR 50 WP (pirim carb)
ZOLONE 50 EC (phosal one)

METHODS: The test site was a two year old orchard of apple cv. MlIntosh spaced 3
m by 4 mand planted on MM 106 sem dwarf rootstock. Treatnments were replicated in
a conpletely random zed design using 16 single tree plots/ insecticide; untreated
trees were included as a control conparison. On July 16th, prior to spraying,
each tree was exam ned for aphid col onies.

I nsecticides were applied with a truck-nounted sprayer equipped with a handgun
Treatnents were sprayed until run-off and diluted to a rate of 3300 L/ha; a
pressure of 2800 Kpa was mmi ntai ned. Five days post-treatnent plots were sanpl ed
and percent nortality determ ned. Data was first transforned to arsine of the
square root n + 1 prior to analysis using SAS general |inear nodel and neans
separated by Tukey's pairw se conparison at the 0.05 significance |evel.

RESULTS: As given in the follow ng table.
CONCLUSI ONS: The three rates of ZOLONE and two rates of PIRI MOR proved effective

i n suppressing appl e aphid popul ations. Al treatments significantly controlled
the aphids conpared to the untreated check

Tr eat nent Rate of product / ha Percent aphid
nortality

PI R MOR 50 WP 850 ¢ 68. 8ab
Pl RIMOR 50 WP 1700 ¢ 78. 5ab
ZOLONE 50 EC 1000 mL 38.9a
ZOLONE 50 EC 2000 nL 100. Ob
ZOLONE 50 EC 3000 nL 100. Ob
CHECK - 0. Oc

Means within a colum sharing a common |letter are not significantly
di fferent (P<0.05, Tukey's pairw se conparison test).

1991 Pest Managenment Research Report



#003
STUDY DATA BASE: 353-1461-9007
CROP: Apple cv. Ml ntosh

PEST: Appl e brown bug, Atractotonus mali (Meyer)
Wi te appl e | eaf hopper, Typhl ocyba pomaria MAtree,
Rosy appl e aphid, Dysaphis plantagi nea (Passerini)

NAME AND AGENCY

SMTH, R F. and LOVBARD, J.

Agricul ture Canada, Research Station
Kentville, Nova Scotia, BOP 1CO

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

TI TLE: EVALUATI ON OF BAY-NTN- 33893 FOR SUPPRESSI ON OF APPLE BROWN BUG, WHI TE
APPLE LEAFHOPPER AND ROSY APPLE APHI D

MATERI ALS: BAY- NTN- 33893

METHODS: Test site 1 was a 25 year old orchard of apple cv. MlIntosh, Red
Delicious and Cortland spaced 3 mby 4 m Treatnent were replicated in a

conmpl etely random zed design using twelve single tree plots sprayed with

i nsecticide; untreated trees were included as a control conparison. Prior to
pesticide application, 20 |linb-tap sanples were taken to assess apple brown bug
density, 70 fruit clusters were exam ned for presence of rosy apple aphid

col oni es and one hundred randomy selected | eaves were observed for white apple
| eaf hopper. On June 4th, the insecticide were applied using an orchard m st

bl ower sprayer, The treatnment was sprayed at 4x concentration at an equival ent
rate to 3300 L/ha; a pressure of 2800 Kpa was mmi ntai ned. Ten days
post-treatnment, plots were again sanpled; both numbers of eggs and |ive | eafm ner
| arvae were determ ned. Data was first transformed to square root of (n + .5)
then anal ysed usi ng ANOVA and neans separated by Tukey's pairw se conparison at
the 0.05 significance |evel.

RESULTS: As given in the follow ng table.

CONCLUSI ONS: There was no difference in pre-treatnment nunbers within species;
simlarly post treatnment live |arvae counts did not differ between BAY-NTN- 33893
and the untreated check. Number of post treatment white apple | eaf hoppers was
reduced by this test product.

Tr eat nent Rat e appl e brown bug rosy apple aphid whi te apple
June 4th pr oduct per linb tap per 70 spur clusters | eaf hopper
per ha /100 | eaves

pre- post - pre- post - pre- post -
spray spray spray spray spray spray

BAY- NTN- 33893 100.0 g 2.9a 3. 4a 0. la 0. 3a 0. Oa 0. 0b
CHECK - 1.7a 2.7a 0. la 0. 4a 0. 0a 0. la

Means within a colum sharing a common |letter are not significantly
di fferent (P<0.05, Tukey's pairw se conparison test).

1991 Pest Managenment Research Report
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#004

STUDY DATA BASE: 353-1461-9007

CROP: Apple, cv. Red Delicious

PEST: Apple | eaf m dge, Dasinura mali Kieffer

NAME and AGENCY

SMTH, R F. and LOVBARD, J.

Agricul ture Canada, Research Station
Kentville, Nova Scotia, B4N 1J5

Tel . (902) 679-5730, Fax (902) 679-2311

TI TLE: EVALUATI ON OF VARI OUS | NSECTI Cl DES FOR CONTROL OF APPLE LEAF M DGE LARVAE

MATERI ALS: ORTHENE 75 WP (acephat e)
SUPRACI DE 25 EC ( net hi dat hi on)
CARZOL 92 SP (formetanate hydrochl oride)
LANNATE L (et honyl)
| M DAN 50 WP (phosnet)
BASUDI N 50 WP (di azi non)
RI PCORD 400 EC (cypernethrin)
ZOLONE 50 EC (phosal one)
CYGON 480 EC (di net hoat e)
JAVELIN WG (Bacil lus thuringiensis var. kurstaki)

METHODS: Water sprouts were collected fromheavily infested Red Delicious apple
trees; each shoot contained 8-12 |arval colonies. Each treatnent replicate
consi sted of 10 water sprouts which were sprayed to run off at a dilute rate of
3300 L water /ha. 48 h post treatnent, nortality was determ ned for each of two
| arval age cl asses, early instar representing 1-2nd stage and late instar for

t hose beyond 2nd instar.

RESULTS: As given in the follow ng table.

CONCLUSI ONS: Wth the exception of CARZOL and JAVELIN all other insecticides gave
satisfactory control of early instar |larvae. Latter instar |arvae were nore

difficult to kill and ORTHENE gave the best results anmong the products tested.
Pesti ci de Rat e product Percent | arvae killed

per ha early instar n | ate instar n
ORTHENE 75WP 1.7 kg 100a 4 96. 7a 3
SUPRACI DE 25EC 3.9 L 8.3b 2 2. 1bc 6
CARZOL 92 SP 1.1 kg Oc 4 Obc 5
LANNATE L 2.5 L 52.3b 5 Obc 3
| M DAN 50WP 3.3 kg 30.2b 3 Obc 3
BASUDI N 50WP 6.7 kg 100a 3 Obc 3
BASUDI N 50WP 3.4 kg 100a 7 33. 3bc 6
Rl PCORD 400EC 285 m 100a 2 33. 3bc 6
ZOLONE 50EC 2.0 L 100a 6 30. 3bc 6
CYGON 480EC 3.5 L - - Obc 8
CYGON 480EC 7.0 L 94. 4a 6 14. 6bc 8
CYGON 480EC 1.5 L - Obc 8
JAVELI N WG 2.0 kg Oc 2 Oc 2
Check - Oc 5 6. 2c 13

Means within a colum sharing a common |letter are not significantly
di fferent (P<0.05, Tukey's pairw se conparison test), n represents numnber
of replicates each having 80-120 | arval col onies.

1991 Pest Managenment Research Report



#005

STUDY DATA BASE: 353-1461-9007

CROP: Apple cv. Ml ntosh

PEST: Appl e maggot, Rhagol etis ponpnel |l a Wl sh.

NAME AND AGENCY

SMTH, R F. and LOVBARD, J.

Agricul ture Canada, Research Station
Kentville, Nova Scotia, BOP 1CO

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

TI TLE: EVALUATI ON OF BAY- NTN-33893 FOR SUPPRESSI ON OF APPLE MAGGOT | NJURY TO
FRU T

MATERI ALS: BAY- NTN- 33893 (unknown) CYGON 480 EC (di net hoate).

METHODS: The test site was a 30 year old orchard of apple cv. MlIntosh spaced 4 m
by 5 m Treatnment were replicated in a conpletely random zed desi gn using four
single tree plots sprayed with insecticide; untreated trees were included as a
control conparison. Prior to pesticide application, protein-baited apple naggot
traps were used to determine that adult energence was in progress. On July 4th,
the insecticide were applied using a truck-nounted sprayer. The treatnment was
sprayed at an equivalent rate of 3300 L/ha; two rates of BAY-NTN were conpared
with a standard CYGON treatnment. Sixty days post treatnment twenty-five randomy
selected fruit were harvested from each replicate and exam ned for apple maggot
ovi position punctures. Percent fruit injured was first transformed then anal ysed
usi ng ANOVA and nmeans separated by Tukey's pairw se conparison at the 0.1
significance | evel

RESULTS: As given in the follow ng table.
CONCLUSI ONS: There was no difference in percent fruit injured for fruit treated

wi th BAY-NTN-33893 50 g, CYGON 480 EC active ingredient and the untreated check.
Only BAY-NTN at 100 g/ ha differed fromthe check plot.

Tr eat nent Rate active ingredient Percent injured fruit
July 4th per ha

BAY- NTN- 33893 100.0 g 6. 0a

BAY- NTN- 33893 50.0 g 11. Oab

CYGON 480 EC 48.0 m 8. 0ab

CHECK - 23.4b

Means within a colum sharing a common |letter are not significantly
different (P<0.1, Tukey's pairw se conparison test).

1991 Pest Managenment Research Report



10

#006

STUDY DATA BASE: 352-1461-8501

CROP: Apple cv. Ml ntosh

PEST: Codling noth, Cydia pononella (L.)

NAME AND AGENCY

MARSHALL, D.B. and PREE, D.J.

Agricul ture Canada, Research Station

Vi nel and Station, Ontario, LOR 2EO

Tel . (416) 562-4113, Fax (416) 562-4335

TI TLE: COVMPARI SON OF | NSECTI Cl DES FOR CONTROL OF CODLI NG MOTH

MATERI ALS: RH 5992 240 F
LATRON 1956 (adjuvant)
GUTHI ON 50 WP (azi nphosnet hyl)
AC 303,630 120 EC

METHODS: A seven-year-old orchard in the Jordan area was used for this trial
Trees cv. Mlntosh were spaced 3.1 mby 4.9 mand were on M26 rootstock
Treatnents were replicated four times and assigned to four-tree plots separated
by guard trees and arranged according to a randonm zed conpl ete bl ock design

Tim ng of applications was determ ned from pheronone trap catches of male noths.
I nsecticides were sprayed with a Rittenhouse truck-munted sprayer equi pped with
a Spraying Systems handgun fitted with a D-6 orifice plate. Materials were
diluted to a rate conparable to 3000 L of water/ha and sprayed until runoff at
2000 Kpa pressure. Plots were first treated (25 L/plot) for first generation
codling moth (CM May 31 (RH-5992 240 F tinmed for egg deposition) and June 3 (AC
303,630 120 EC and GUTHION 50 WP tinmed for egg hatch). All treatnments were
applied again on July 24 (24 L/plot) and Aug. 16 (22 L/plot) according to
pheromone trap catches. Plots were first sanpled July 9 when 200 fruit from each
pl ot (50/tree) were exam ned for deep CM damage (deep damage caused by | arvae
eating through the flesh of the apple to the core and feeding on the seeds). A
final sanple was taken Aug. 26. One bushel of fruit was picked fromthe canopy
(132 - 159 apples), and a second bushel picked fromthe ground (92 - 174 apples),
from each plot. Percentages of CM damage (deep and shallow i njury, - shall ow
caused by first instar |arvae excavating chanmbers below the skin of the fruit)
fromtree and ground pick sanples were cal cul ated. Data were angul arly
transformed to degrees, and anal ysed with an analysis of variance and Duncan's
mul tiple range test at the 0.05 significance |evel.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: There was significantly | ess deep CM damage in RH 5992 240 F and
GUTHI ON 50 WP treated plots than in AC 303,630 120 EC or control plots.

1991 Pest Managenment Research Report



% CM Damage
Tr eat nent Rat e July 9 August 26
g Al/ha tree tree gr ound
deep deep shal | ow deep shal | ow

RH- 5992 240 240 0.0 B 0.4 B 0.5 A 3.2 B 3.2A

Fwth
LATRON 1956 0. 06%
GUTHI ON 50 WP 1050 0.6 B 0.7 B 0.7 A 5.6 B 2.5 A
AC 303, 630 200 3.1 A 3.3 A 0.4 A 24.8 A 1.8 A

120 EC
Control ------ 3.4 A 6.6 A 0.3 A 26.8 A 2.8 A
* Means foll owed by the sanme letter not significantly different (P<0.05,

Duncan's nultiple range test).

#007
STUDY DATA BASE: 348-1461-4802
CROP: Apple cv. Ml ntosh

PEST: European red mite, Panonychus ulm (Koch)
Twospotted spider mte, Tetranychus urticae Koch

NAMVE AND AGENCY

COOK, J.M and WARNER, J.

Agricul ture Canada, Smthfield Experinmental Farm P.O Box 340
Trenton, Ontario K8V 5R5

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

TI TLE: EVALUATI ON OF ACARI CI DES FOR THE CONTROL OF M TES

MATERI ALS: APOLLO 50 SC (cl of ent ezi ne)
RU- 38702 EC (150 g Al/L)

METHODS: Mte control was evaluated in an orchard of twenty-year-old Ml ntosh
apple trees on MM 106 rootstock. The three-tree plots were replicated three tines
using a random zed conpl ete bl ock design. The trees were sprayed to runoff (14-17
L/ plot) using a hydraulic handgun attached to a Rittenhouse plot sprayer
operating at 2700 Kpa. RU-38702 was sprayed at cal yx on May 22; APOLLO was
sprayed on My 27.

The prespray mite popul ati on was assessed on May 21 by exam ning all the | eaves
on 25 bl ossom clusters per plot. On May 27, a prespray sanple for the APOLLO

pl ots consisted of 25 cluster or ol der shoot |eaves per plot. The mte popul ation
was assessed on June 3, 17 and July 2 by exam ning 25 ol der shoot | eaves per

plot. On July 16, 30 and August 13, 25 m dshoot | eaves per plot were checked for
mtes. Al sanples were exam ned under a binocular mcroscope with the number of
eggs, nynphs and adults being recorded. The data were anal yzed usi ng an anal ysis
of variance. Duncan's nultiple range test was used to indicate nmean spread only
where a significant "F' value (P<0.05) occurred in the ANOVA table

RESULTS: Prespray counts on May 21 indicated an average of 2.9 eggs and 4.5
nynmphs + adults per cluster. Prespray counts on May 27 indicated an average of
12. 3 eggs and 0.2 nynphs + adults per leaf on the APOLLO plots. Other results are
summari zed in the table bel ow

CONCLUSI ONS: The sprayed treatnents provi ded equival ent control of mtes, which

was significantly better than the check, up to July 2. On July 16, there was no
difference in mte control anmong the treatments at the 5% significance | evel. The

1991 Pest Managenent Research Report
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|ow rate of RU-38702 (13.3 M product/100 L) had a significantly higher numnber
mtes than the other treatnents on July 30. By August 13, there was no
significant difference (P=0.05) in the nunber of nites anong the treatnents.

MEAN NUMBER OF M TES* PER LEAF TREATMENT
Check APOLLO RU- 38702 RU- 38702
Rat e of
product/ 100 L - 10.0 M 13.3 M 20.0 M
Dat e of
Applic. - May 27 May 22 May 22
JUNE 3
eggs
nynphs
adul ts
JUNE 17
eggs
nynphs
adul ts
JULY 2
eggs 1
nynmphs
adul ts
JULY 16
eggs
nynphs
adul ts
JULY 30
eggs 1
nynphs
adul ts
AUGUST 13
eggs
nynphs
adul ts
* M TES refers to both ERM and TSSM
** Means in a row followed by different letters are significantly different

a**
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usi ng Duncan's multiple range test (P=0.05). Absence of letters indicates

no significant difference.

#008

STUDY DATA BASE: 348-1461-4802

CROP: Apple cv. Paul ared

PEST: European red mte, Panonychus ulm (Koch)
Twospotted spider mte, Tetranychus urticae Koch; Phytoseiid,
Ambvl yseius fallacis (Garman); Stigmaeid Zetzellia mal

NAME AND AGENCY

LI, S.Y. and HARMSEN, R

Departnent of Biol ogy,, Queen's University, Kingston, Ontario K7L 3N6
Tel. (613) 545-6136 Fax (613) 545-6617

WARNER, J. and COOK, J. M

Smithfield Experinmental Farm

Agricul ture Canada, P.O Box 340, Trenton, Ontario K8V 5R5
Tel . (613) 392-3527 Fax (613) 392-0359

TITLE: | MPACT OF PYRETHRO D APPLI CATI ONS ON THE M TE COWMPLEX
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MATERI ALS: KARATE (| anbda-cyhal othrin) 50 g AI/L EC

METHODS: A 15-year-old orchard at the Smthfield Experimental Farm was used

Trees were spaced 3 mby 10 m The orchard was divided into 24 bl ocks of 5-7
trees each. The three treatnents were replicated eight tinmes using a randoni zed
conpl ete bl ock design. Sanple trees consisted of 2-3 central trees in each bl ock,
a total of 20 trees for each treatment. The rest of the trees in the bl ock served
as guard trees. The first generation spray for control of the spotted tentiform

| eaf m ner, Phyllonorycter blancardella (F.) was made on 11 May at the ful
recomrended rate of KARATE (12.5 g Al/ha), and the second generation spray on 4
July was 30% of the reconmended rate (4.75 g Al/ha). Trees were sprayed to
run-of f (approxi mately 3000 L/ha) using hydraulic handgun attached to a
truck-nmounted Rittenhouse sprayer operating at a pressure of 2700 Kpa. The trees
were sanpl ed every other week fromthe begi nning of June to the end of August, a
total of seven tinmes. Each sanple consisted of 10 | eaves taken randomy from each
of 60 trees. The | eaves were exam ned on both sides for all stages of nmites using
a dissecting mcroscope at the magnification of 10 x. Data were subjected to an
anal ysis of variance and Duncan's nultiple range test at the 5% significance

l evel .

RESULTS: The results are presented in the table bel ow

CONCLUSI ONS: The pyrethroid sprayed on 4 July for control of the second
generation leafmner significantly increased popul ati ons of the phytophagous
mtes conpared with the control and the 11 May spray treatnents respectively.
However, popul ation densities of predators were not significantly different anpng
the three treatnents.

Tr eat nent * Rat e Mean no. of nmites per 10-1Ieaf
sanpl e**
g Al/ha 5June 19June 3July 17July 31July 14Aug. 23Aug.
Panonychus ul mi
F (11 May) 12.5 192.4 a 874.9 a 734.6 a 313.3 ab 99.9 a 63.3 a 33.7 a
S( 4 July) 4.75 139.2 a 918.9 a 734.3 a 408.0 b 166.5 b 73.8 a 38.1 a
Cont r ol 189.8 a 676.0 a 749.7 a 271.3 a 102.1 a 56.9 a 28.4 a

Tetranychus urticae

F (11 wMay) 12.5 5.3 a 6.9 a 60.6 a 88.4 a 43.9 a 56.6 a 21.8 a
S ( 4 July) 4.75 3.9a 13.9 a 66.6 a 54.5 a 121.1 b 109.1 b 117.9 b
Contr ol 2.6 a 14.2 a 126.3 a 86.4 a 38.7 a 20.1 ¢ 10.4 a
Predators (Anblyseius fallacis and Zetzellia mali)
F (11 wMay) 12.5 0.1 a 0 a 0.1 a 0.9 a 1.0 a 15.6 a 22.5 a
S ( 4 July) 4.75 0 a 0.1 a 0.5 a 1.4 a 1.8 ab 15.0 a 18.4 a
Contr ol 0.1 a 0.5 a 0.9 a 0.9 a 3.3 Db 20.1 a 26.3 a
* F = Fist generation spray for control of the leafmner; S = Second
generation spray for control of the |eafm ner
** Means in the same colum within the same species followed by the sane

letter are not significantly different (P>0.05, Duncan's multiple range
test).
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#009
STUDY DATA BASE: 352-1461-8501
CROP: Apple cv. Ml ntosh

PESTS: European Red Mte, Panonychus ulm (Koch);
Twospotted Spider Mte, Tetranychus urticae Koch

NAME AND AGENCY

MARSHALL, D.B. and PREE, D.J.

Agricul ture Canada, Research Station

Vi nel and Station, Ontario, LOR 2EO

Tel . (416) 562-4113, Fax (416) 562-4335

FI SHER, P. A
Horticul tural Experinental Station, Plant Industry Branch
OVAF, Sincoe, Ontario N3Y 4N5

TI TLE: CONTROL OF EUROPEAN RED M TE W TH SUNSPRAY ULTRA- FI NE SPRAY O L, SAFERS
| NSECTI Cl DAL SOAP, AND OM TE

MATERI ALS: OM TE 30 W (propargite)
SUNSPRAY ULTRA- FI NE SPRAY O L
SAFERS | NSECTI Cl DAL SOAP

METHODS: A ten-year-old orchard cv. Mlntosh in the Sincoe area was chosen for
this trial. Treatnents were arranged according to a random zed conpl ete bl ock
design, replicated four tines, and assigned to single-tree plots. Trees were
spaced 8.5 mby 5.5 mand were on M/ rootstock. A prespray sanple was taken Aug.
6. Fifty | eaves were randonmly picked per plot and five of these | eaves were

exam ned under a binocular m croscope and the remai ning 45 brushed with a
Hender son- McBurnie mte brushing machi ne. Nunmbers of European red mte (ERM) and
twospotted spider mte (TSSM eggs and actives (nynphs and adults) as well as
numbers of predatory mtes (Phytoseiidae) and Zetzellia mali were recorded. A

Ri tt enhouse truck-munted sprayer equi pped with a Spraying Systens handgun fitted
with a D6 orifice plate was used to apply materials. Plots were sprayed (ca. 10
L/plot) Aug. 6 until runoff (with the exception of SAFERS | NSECTI Cl DAL SOAP where
foliage was sprayed to wet) using a pressure of 2000 Kpa and materials were
diluted to a rate conparable to 3000 L/ha. The air tenmperature was 21.5 degrees
Cel sius and relative humdity was 48% Plots were subsequently sanpled Aug. 13
and 20 as described for prespray. Data were anal ysed using analysis of variance
and neans separated with a Duncan's nultiple range test at the 0.05 significance
| evel .

RESULTS: Results are presented in the table bel ow

CONCLUSI ONS: Prespray, no statistical differences in phytophagous and predatory
mte nunbers were apparent anong treatnments. OMTE 30 Wsignificantly reduced
numbers of ERM actives at 7 days postspray conpared to the control. TSSM counts
were simlar in all treatnents. By 14 days postspray ERM egg and active nunbers
were significantly less in all treated plots conpared to the untreated control s,
and TSSM actives were reduced by OM TE treatnment. Throughout the trial, nunbers
of Phytoseiidae remained simlar in all plots. Zetzellia nunbers appeared to drop
by 14 days in OMTE treated plots. In sanples after 7 days and | ater, | eaves
showed dead areas, usually at the margins (leaf burn), and premature |eaf drop
occurred in plots treated with OL or SOAP. This premature drop ceased after ca.
3 weeks but fruit finish was affected at harvest. O L and SOAP sprayed fruit had
a filmy wax | ayer conpared to fruit in other plots.
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Number s/ | eaf
Aug. 6 (prespray)
ERM

Tr eat ment TSSM
Aug. 6 Rat e/ ha eggs actives eggs actives phyt os zetzellia
OMTE 30 W 1650 g Al 2. 0A* 4. 7TA 8.0A 8.9A 0. 1A 0. 5A
SUNSPRAY O L 600 nmL (2% 2. 8A 3.9A 15.0A 11.1A 0. 2A 0. 2A
SAFERS SOAP 600 nmL (2% 3. 6A 5.3A 4. 9A 6.5A 0. 2A 0. 2A
Control  ---------- 3. 1A 4. 3A 6.3A 6.3A 0. 2A 0. 6A

Nunber s/ | eaf
Aug. 13 - 7 days
Tr eat ment ERM TSSM
eggs actives eggs actives phyt os zetzellia

OM TE 1.3A 0.4 B 0.7 A 1.6 A 0.1 A 0.2 AB

aL 0.7 A 0.6 AB 4.3 A 55A 0.0 A 0.2 AB

SOAP 1.4 A 0.6 AB 220 A 3.4 A 0.1 A 0.1 B

Contr ol 20 A 1.4 A 6.1 A 6.1 A 0.4 A 0.6 A

Nunber s/ | eaf
Aug. 20 - 14 days
Tr eat ment ERM TSSM
eggs actives eggs actives phyt os zetzellia

OM TE 0.4 B 0.1 B 0.2 A 0.2 B 0.1 A 0.04 B

aL 0.5 B 0.2 B 2.7 A 3.3 AB 0.5 A 0.2 AB
SOAP 0.6 B 0.3 B 3.1 A 2.8 AB 0.1 A 0.2 AB
Control 1.4 A 1.2 A 6.5 A 6.0 A 0.4 A 0.6 A
* Means foll owed by the sanme letter not significantly different (P<O0.05,

Duncan's nultiple range test).

#010

STUDY DATA BASE: 352-1461-8501
CROP: Apple cv. Ml ntosh
PEST: European red mite, Panonychus ulm (Koch)

NAME AND AGENCY

MARSHALL, D.B. and PREE, D.J.

Agricul ture Canada, Research Station, Vineland Station, Ontario LOR 2EO
Tel. (416) 562-4113; Fax (416) 563-4335

TI TLE: PERSI STENCE OF TOXI C RESI DUES OF APCLLO, 1991
MATERI AL: APOLLO 50 SC (cl ofentezine) 500 g Al/L

METHODS: A four-year-old orchard cv. MlIntosh in the Jordan Station area was used
for this trial. Trees were planted on M26 rootstock and spaced 3.1 mby 4.9 m
APOLLO 50 SC was applied at three different times. The first application of
APOLLO 50 SC was prebloom (fruit buds were at the pink stage), May 3, when
five-tree plots replicated four times were sprayed until runoff. Plots were
subsequently sampled 0,3, 7, 10, 14, and 18 days posttreatnment. A second set of
plots (three-tree plots replicated four tines) was sprayed May 24 at petal fal
and sanmpled 0, 3, 7, 10, 14 and 21 days postspray. The last treatnent was applied
June 7 to three-tree plots replicated four times (approximtely first cover).

Post spray sanpl es were taken on days 0, 3, 7, 10, 17, 25, 35, and 52. APOLLO 50
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SC was diluted to a rate conparable to 3000 L of water/ha and applied (ca. 13

L/ plot) using a Rittenhouse truck-nounted sprayer equipped with a Spraying
Systenms handgun fitted with a D-6 orifice plate. Pressure was set at 2000 kPa.
Treatnents were sanpled by randomy picking 5 | eaves from each plot and then
cutting 5 1.5 cmdianeter |eaf disks for each replicate. These disks were placed
| ower surface up on noist rayon (IDA brand) pads in 11 cm square by 4 cm high
acrylic dishes. Five adult female and two adult male European red mtes (ERM
froma lab colony reared on Elberta and Loring peach seedlings were placed on
each |l eaf disk and allowed to oviposit for 48 h. A simlar unsprayed contro
treatnent was al so set up. After 48 h adult ERM were renoved and eggs were
counted. Ei ght days after the adults were renoved egg nortality was observed and
percent cal cul ated. Percent egg nortality was angularly transforned to degrees
prior to nean conparison with a paired t-test.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: Bot h prebl oom and petal fall applications showed significant
reductions in egg hatch up to and including 14 days postspray. Significant
effects fromthe June 7 application were seen 35 days post application. This
pattern of decline in the bioactivity of residues (i.e. rapid early season and

sl ower mi dseason) was seen in a simlar trial in 1990 and can be related to the
rapid rate of leaf growth in the spring. As the | eaves grow the original residues
may be diluted. Applications tined m dseason when residues persist for |ong

peri ods could pressure several generations of ERM and could sel ect resistance
rapidly.

Tr eat nent Prebl oom Application (pink) - % Egg Mrtality
May 3 Day O Day 3 Day 7 Day 10 Day 14 Day 18
May 3 May 6 May 10 May 13 May 17 May 21
APOLLO 50 SC 87.5 89.6 98. 4 25.0 16.5 10. 4
Contr ol 19.7 12.8 13.1 10.8 5.1 6.4
cal cul ated t 9.85 10. 21 7.19 3.77 4.70 1.31
Tr eat nent Post bl oom Application (petal fall) - % Egg Mrtality
May 24 Day O Day 3 Day 7 Day 10 Day 14 Day 21
May 24 WMay 27 May 31 June 3 June 7 June 14
APOLLO 50 SC 91.2 82.6 51.4 59.1 53.5 16.6
Contr ol 8.4 2.2 1.8 7.9 3.4 2.2
cal cul ated t 11. 65 19. 90 4. 84 7.97 9. 06 2.62

June 7 Application - % Egg Mrtality
Treatment Day O Day 3 Day 7 Day 10 Day 17 Day 25 Day 35 Day 52

June 7 June 7 June 10 June 14 June 17 June 24 July 2 July 12 July 29
APOLLO

50 SC 91.9 82.9 75.8 65. 3 80.4 70.4 56. 3 33.1
Cont r ol 8.5 5.6 5.4 2.7 5.9 3.5 4.3 3.4
calculated t 8.25 17.83 12.17 8.43 6.03 10. 42 9. 60 2.53

Critical t0.05 =3.182, 3 d.f., conparisons are between treatnents for each
day.
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#011

STUDY DATA BASE: 352-1461-8501

CROP: Apple cv. Empire

PEST: European red mite, Panonychus ulm (Koch)

NAMVE AND AGENCY:
MARSHALL, D.B. AND PREE, D.J.

AGRI CULTURE CANADA, RESEARCH STATI ON, VI NELAND STATI ON, ONTARI O LOR 2EO
Tel . (416) 562-4113, Fax (416) 562-4335

FI SHER, P. A
HORTI CULTURAL EXPERI MENTAL STATI ON, PLANT | NDUSTRY BRANCH, OVAF
SI MCOE, ONTARI O, N3Y 4N5

TI TLE: CONTROL OF EUROPEAN RED M TE W TH RU- 38702, TWO FORMULATI ONS OF APOLLO AND
SUPERIOR O L

MATERI ALS: RU- 38702 150 EC (acrinathrin)
APOLLO 50 SC (500 g Al/L clofentezine)
APOLLO SE (60 g AI/L clofentezine plus 650 nmL oil/L)
SUPERIOR O'L 70

METHODS: A five-year-old orchard cv. Enpire in the Victoria area was used. Trees
were spaced 5.5 mby 4.3 mand were on M/ rootstock. Treatnents were arranged
according to a random zed conpl ete bl ock design, replicated four tines, and
assigned to single-tree plots. Plots were sanpled May 28, June 4, 11,18, 25, and
July 10 when 50 | eaves were random y picked per plot. Five of these | eaves were
exam ned under a binocular mcroscope and the remai ning 45 brushed with a
Hender son- McBurnie mte brushing machi ne. Numbers of European red mte (ERM eggs
and actives (nynphs and adults) were recorded. APOLLO SC and SE formul ati ons and
SUPERIOR O L 70 were applied (ca. 8 L/plot) May 28 when nost ERM were in the egg
stage. SUPERIOR O L 70 was applied at a rate of 1625 nmi/ ha. This rate was
simlar to the volune of oil applied with the APOLLO SE treatnment. RU 38702 150
EC was applied (ca. 10 L/plot) June 4 when a higher proportion of ERM had

hat ched. Acaricides were diluted to a rate conparable to 3000 L/ha and sprayed
until runoff with a Rittenhouse truck-nmunted sprayer equi pped with a Spraying
Systenms handgun fitted with a D-6 orifice plate. Pressure was set at 2000 kPa. By
June 25 plots treated with SUPERIOR O L 70 and control plots had hi gh nunmbers of
ERM and were sprayed with OMTE 30 Wto avoid excessive bronzing of |eaves,

precl udi ng any subsequent sanpling. Data were anal ysed using an anal ysis of

vari ance and neans separated with a Duncan's nmultiple range test at the 0.05
significance | evel

RESULTS: Results are presented in the table bel ow

CONCLUSI ONS: Pl ots had sim lar numbers of eggs and actives prespray May 28. On
June 4 nunbers of actives in plots treated with APOLLO SC and SE were
significantly less than the controls. By June 11 all treated plots had fewer eggs
and actives than the controls. In sanples June 18 and 25, nunmbers of eggs and
actives in SUPERIOR O L 70 plots were significantly higher than in other treated
pl ots, but the highest nunbers tended to be in control plots. By July 10, ERM
numbers in the APOLLO (both fornul ati ons) and RU-38702 treated plots remained

bel ow action thresholds (7 - 10). Throughout the trial, control by the SE
formul ati on of APOLLO was equal to the SC formulation. SUPERIOR O L 70, which was
at a lowrate conpared to the rate of dormant oil, had a suppressive effect.

RU- 38702 150 EC controll ed ERM t hroughout the trial and no resurgence was noted.
Predatory mtes were too fewto include in the results.
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Number of ERM Eggs and Actives/| eaf

Tr eat ment Rat e May 28 June 4 June 11
Al / ha eggs actives eggs actives eggs actives
APOLLO 50 SC 150 12. 6A* 1.0 A 6.8 A 1.3 C 6.2 B 0.4 8B
APOLLO SE 150 11. 1A 0.9 A 4.8 A 0.8 C 4.5B 0.58B
SUPERI OR 1625 8. 3A 0.8 A 225A 2.2 BC 12.7 B 3.1 B
aL 70 mL/ ha
RU- 38702 150 EC 90 10. 9A 1.2 A 4.0 A 5 7A 2.0B 0.4 B
Control  ------ 14. 1A 1.1 A 3.3 A 4.9 AB 25. 3A 6. 1A
Number of ERM Eggs and Actives/| eaf
Tr eat nent June 18 June 25 July 10
eggs actives eggs actives eggs actives
APPOLO 50 SC 5.9 C 0.3 B 4.3 C 0.2 C 2. 8A 0.9 A
APOLLO SE 4.1 C 0.6 B 4.1 C 0.4 C 3. 7A 1.0 A
SUPERI OR 24.5 B 5.3 A 14.2 B 22.7B ----- -
aL 70
RU- 38702 150 EC 1.3 C 0.0 B 0.4 C 0.2 C 1.1 B 1.3 A
Contr ol 40. 6A 9.7 A 26. 9A 46.0A  ----- -----
* Means foll owed by the sanme letter not significantly different (P<O0.05,

Duncan's nultiple range test).

#012
STUDY DATA BASE: 348-1461-4802
CROP: Apple cv. Mlntosh

PEST: Gypsy noth, Lymantria dispar (L.)
Obl i quebanded | eafroll er, Choristoneura rosaceana (Harris)
Redbanded | eafroller, Argyrotaenia velutinana (Wl ker)
Green fruitworm Lithophane antennata (Wl ker);
Eastern tent caterpillar, Ml acosoma americanum (F.)

NAME AND AGENCY

COOK, J.M and WARNER, J.

Agricul ture Canada, Smthfield Experinmental Farm P.O Box 340
Trenton, Ontario K8V 5R5

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

TI TLE: EVALUATI ON OF | NSECTI Cl DES FOR SPRI NG FEEDI NG CATERPI LLAR ( SFC) CONTRCL

MATERI ALS: GUTHI ON 50 WP (azi nphosnet hyl)
| M DAN 50 WP (phosnet)
ORGANI C | NSECT KILLER LI QUID (B. thuringiensis Berliner var.
Kurstaki (Bt) 4.2 billion I.U. /L)

METHODS: A five-year-old orchard of MIntosh apple trees on M 26 rootstock and
spaced at 2 x 10 mwas used in this randon zed conpl ete bl ock design trial
Seven-tree plots were replicated four tines with two guard trees between each
plot. The materials were sprayed to runoff (10-14 L/plot) using a hydraulic
handgun attached to a Rittenhouse plot sprayer operating at 2700 kPa. Bt was
applied on May 10 (pink); May 10 and 23 (cal yx); My 10, 23 and 30; and May 23.
GUTHI ON was sprayed on May 10; and May 23. | M DAN was sprayed on May 23. The 5
m ddl e trees/plot were checked for SFC and SFC damage. All the | eaves on five
term nal shoots and 20 clusters/tree were checked for SFC and SFC damage on May
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6, 16, 22, 29, and June 19. All the fruit on a tree up to a maxi nrum of 50
fruit/tree were checked for SFC damage on May 29 and June 19. The data were
anal yzed using an anal ysis of variance and Duncan's multiple range test (P=0.05).

RESULTS: The nunber of damaged ternminals + clusters and SFC in the prespray
sanples (May 6, 16 and 22) were very small with no significant (P=0.05)
differences anong treatnments. Other results are sumuari zed in the table bel ow
CONCLUSI ONS: The two- and three-spray progranms of Bt and the cal yx

or ganophosphat e sprays provi ded the best control of GM and TOTAL caterpill ars.
The prebl oom application of Bt was no better than the unsprayed check in terms of
controlling the nunber of caterpillars. On May 29, |IMDAN, the two-spray program
of Bt, and both GUTHI ON treatnents provided significant SFC control on the
cluster leaves and term nal shoots relative to the unsprayed check treatment. All
the sprayed treatnents, except the prebloom application of Bt, provided
significant protection to the term nals and clusters as conpared to the check on
June 19. The two- and three-spray progranms of Bt and the organophosphate
treatnents provided equivalent protection to the termnals and clusters. On June
19 all sprayed treatnents had a significantly |ower percentage of fruit with SFC
damage as conpared to the check treatnent.

% Frui t
Dat e Mean no. caterpillars Mean no. danaged with SFC
of May 29 term + clusters damage
Tr eat nent appl . LR* GM TOTAL** May 29 June 19 June 19
Check - 0.2b**** 1.3a 1.6a 5. 7ab 6. 8a 2. 2a
Bt *** May 10 0. 8a 1. 2a 1.9a 7. 1la 5. 1lab 0.7b
Bt *** May 10 0. 0b 0. 3b 0. 4b 1.7c 3. 0cd 0.7b
23
Bt *** May 10 0. 3b 0. 2b 0. 5b 3. 1bc 2. 3cd 0. 3b
23
30
Bt *** May 23 0. 2b 0.8ab 1.0ab 3. 8bc 3. 8bc 0.7b
GUTHI ON* * *
50 WP May 10 0.1b 0.5ab 0.6Db 1. 6¢ 1.0d 0. 6b
GUTHI ON* * *
50 WP May 23 0. 0b 0.1b 0.1b 2.0c 1.1d 0.1b
| M DAN* * *
50 WP May 23 0. 2b 0. 0b 0. 4b 1.8c 1.5d 0.1b

* LR = OBLR + RBLR
** TOTAL = LR + GM + Green fruitworm + Eastern tent caterpillar
*** Rate of product/100 L: Bt 283.0 nmL; GUTHION 46.7 g, | M DAN 83. 3g
**x* Means followed by the sanme letter within each colum are not significantly
different using Duncan's multiple range test (P=0.05)
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#013

STUDY DATA BASE: 352-1461-8501

CROP: Apple cv. Red Delicious

PEST: Mullein plant bug, Canpyl omma verbasci (Meyer)

NAME AND AGENCY

MARSHALL, D.B. and PREE, D.J.

Agricul ture Canada, Research Station, Vineland Station, Ontario LOR 2EO
Tel. (416) 562-4113, Fax (416) 562-4335

FI SHER, P. A
Horticul tural Experinental Station, Plant Industry Branch, OVAF,
Si ncoe, Ontario N3Y 4N5

TI TLE: CONTROL OF MJLLEIN PLANT BUG W TH VARI OUS | NSECTI CI DES

MATERI ALS: GUTHI ON 50 WP (azi nphosnet hyl)
| M DAN 50 WP (phosnet)
MALATHI ON 25 WP ( nal at hi on)
NTN- 33893 240 FS (i m dacl opri d)
PIRIMOR 50 WP (pirimcarb)
SAFERS | NSECTI Cl DAL SOAP

METHODS: This trial was conducted in a seven-year-old block of Red Delicious at
the Horticultural Experinental Station near Sincoe. Trees were on MLO6 rootstock
and spaced 3.7 by 5.5 m Single-tree plots were arranged according to a

random zed conpl ete bl ock design and replicated four tinmes. Plots were sanpl ed
prespray May 22 by tapping. A white cotton tray 46 by 46 cm square was hel d
beneath a linb and the linb was struck twice with a stick for each tap. Thirty
trees were randomy selected in the plot area for sanpling and each tree was

t apped once. Nunmbers of nullein plant bugs caught on the tray were recorded and a
mean for the area cal culated. Treatnents were applied (ca. 9 L /plot) My 22
until runoff (with the exception of SAFERS | NSECTI Cl DAL SOAP where foliage was
sprayed to wet) with a truck-munted Rittenhouse sprayer equipped with a Spraying
Systenms handgun fitted with a D-6 orifice plate. Pressure was set at 2000 kPa and
i nsecticides were diluted to a rate conmparable to 3000 L of water/ha. Postspray
(May 30), plots were sanpled by tapping. Each tree was tapped five tinmes and the
number of nullein plant bugs recorded. Observations were also made to assess
fruit damage. Fifty fruit per plot were exam ned and percent injured fruit
recorded. Data were anal ysed using an anal ysis of variance and Duncan's nultiple
range test at the 0.05 significance level. Percent fruit damge was first

angul arly transforned from percent to degrees prior to AOV and Duncan's.

RESULTS: In the prespray sanple May 22 an average of 5.5 nullein plant bugs
(predom nantly nynphs) was caught per tree. Postspray results are presented in
the tabl e bel ow.

CONCLUSI ONS: Plots treated with GUTHI ON 50 WP, | M DAN 50 WP, MALATHI ON 25 WP, and
NTN- 33893 240 FS had significantly fewer mullein plant bugs than plots treated
wi t h SAFERS | NSECTI Cl DAL SOAP or the control. Percent fruit damaged in I M DAN 50
WP and NTN-33893 240 FS plots was statistically less than in control plots. There
is no evidence of organophosphorous resistance in nullein plant bugs from
Ontario.
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Mul I ei n Pl ant

Treat nent (May 22) Rat e Bugs / pl ot

g Al/ha (May 30) % Fruit Danmaged
GUTHI ON 50 WP 1050 0.3 B* 4.0 AB
| M DAN 50 WP 1875 0.8 B 2.5 B
MALATHI ON 25 WP 1000 1.0 B 5.0 AB
NTN- 33893 240 FS 45 1.3 B 1.0 B
PI R MOR 50 WP 850 4.5 AB 3.5 AB
SAFERS
| NSECTI CI DAL SOAP 1:100 ratio 8.3 A 7.4 AB
Contr ol --- 10.5 A 12.0 A
* Means foll owed by the sanme letter not significantly different P<0.05,

Duncan's nultiple range test).

#014

STUDY DATA BASE: 353-1461-9007

CROP: Apple cv. Red Delicious

PEST: Rosy appl e aphid, Dysaphis plantagi nea (Passerini)

NAME AND AGENCY

SMTH, R F. and LOVBARD, J.

Agricul ture Canada, Research Station, Kentville, Nova Scotia, BOP 1C0
Tel . (902) 679-5730 Fax (902) 679-2311

TI TLE: EVALUATI ON OF PI RIMOR 50 WG FOR ROSY APPLE APHI D CONTROL

MATERI ALS: PI RIMOR 50 WG (pirim carb)
PIRIMOR 50 WP (pirimcarb)
CYGON 480 EC (di net hoat e)

METHODS: The test site was a 15 year old orchard of apple cv. Red Delicious
spaced 4 m by 5m and planted on Beautiful Arcade rootstock. Treatnments were
replicated in a conpletely random zed design using five single tree plots per

i nsecticide; five untreated trees were included as a control conparison. On June
6th, prior to spraying, four fruit spur |eaf clusters were randomy taken from
each tree and exam ned for aphid colonies. Insecticides were applied with a
truck- mount ed sprayer equi pped with a handgun. Treatnents were sprayed unti
run-off and diluted to a rate of 3300 L/ha; a pressure of 2800 kPa was

mai nt ai ned. Five days post treatnment plots were again sanpled and nortality
determ ned. Data was anal ysed usi ng ANOVA and neans separated by Tukey's pairw se
conparison at the 0.05 significance |evel.

RESULTS: As given in the follow ng table.
CONCLUSI ONS: There was no difference in pre-treatnment nunbers of aphid col onies.
Both formul ati ons of PIRI MOR proved as effective as CYGON i n suppressing rosy

appl e aphid populations. All treatnments significantly controlled the aphids
conpared to the untreated check
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Tr eat nent Rat e of product Pretreatment col oni es Per cent
June 4th per 100 L per |eaf cluster june 10 nortality

post treatment
Pl R MOR 50 WG 50.4 ¢ 1. 0a 100. Oa
Pl R MOR 50 WP 50.4 ¢ 1. 0a 100. Oa
CYGON 480 EC 25.2 nl 1. 0a 85. 0a
CHECK - 1. 0a 15. 0b

Means within a colum sharing a common |letter are not significantly
di fferent (P<0.05, Tukey's pairw se conparison test).

#015

STUDY DATA BASE: 348-1461-4802

CROP: Apple cv. Paul ared

PEST: Spotted tentiform | eafm ner, Phyllonorycter blancardella (F.)

NAME AND AGENCY

LI, S.Y. and HARMSEN, R

Departnment of Biol ogy, Queen's University, Kingston, Ontario K7L 3N6
Tel: (613) 545-6136 Fax: (613) 545-6617

WARNER, J. and COOK, J. M

Smithfield Experinmental Farm Agriculture Canada
P. 0. Box 340, Trenton, Ontario K8V 5R5

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

TI TLE: EVALUATI ON OF PYRETHRO D APPLI CATI ON TI M NG FOR THE CONTROL OF LEAFM NER
MATERI ALS: KARATE (| anbda-cyhal othrin) 50 g AI/L EC

METHODS: A 15-year-old orchard at the Smithfield Experimental Farm was used

Trees were spaced 3 mby 10 m The orchard was divided into 24 bl ocks of 5-7
trees each. The three treatnents were replicated eight tinmes using a randon zed
conpl ete bl ock design. Sanple trees consisted of 2-3 central trees in each bl ock,
a total of 20 trees for each treatment. The rest of the trees in the bl ock served
as guard trees. The first generation control spray was made on 11 May at the ful
recomrended rate of KARATE (12.5 g Al/ha), and the second generation contro

spray on 4 July was at 30% of the reconmended rate (4.75 g Al/ha). Trees were
sprayed to run-off (approximtely 3000 L/ha) using a hydraulic handgun attached
to truck-mounted Rittenhouse sprayer operating at a pressure of 2700 kPa. The
trees were sanpled every other week fromthe begi nning of June to the end of
August, a total of seven tines. Each sanple consisted of 10 | eaves taken randomy
fromeach of 60 trees. The | eaves were exam ned for m nes using a dissecting

m croscope at the magnification of 10 x. Data were subjected to an anal ysis of
variance and Duncan's nultiple range test at the 5% significance |evel.

RESULTS: The results are presented in the table bel ow

CONCLUSI ONS: KARATE at the full field recormended rate sprayed to control the
first generation leafmner significantly reduced the nunber of mines up to 17
July, and did not significantly affect the | eafm ner populations fromthe end of
July to the end of August conpared with the control. However, the spray at the
begi nning of July at 30% of the recommended rate significantly reduced the second
generation of the | eafm ner. Popul ation density of the second generati on was much
hi gher than that of the first one.
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Tr eat nent * Rat e Mean no. of mnes per 10-leaf sanple**
g Al/ha 5 June 19 June 3 July 17 July 31 July 14 Aug. 23 Aug.

F (11 May) 12.5 0.9 a 1.6 a 7.4 a 16.1 a 55.9 b 45.8 b 53.3 ab

S( 4July) 475 5.6 b 5.5 b 13.6 b 17.7 ab 28.2 a 23.1 a 29.3 a

Contr ol 6.9 b 6.3 b 16.4 b 24.2 b 56.1 b 46.8 b 67.3 b

* F = First generation spray for control of the leafmner; S = Second
generation spray for control of the |eafm ner

** Means in the sanme colum followed by the same letter are not significantly

different (P>0.05, Duncan's multiple range test).

#016

STUDY DATA BASE: 352-1461-8501

CROP: Apple cv. Red Delicious

PEST: Spotted tentiform | eafm ner, Phyllonorycter blancardella (F.)

NAME AND AGENCY

MARSHALL, D.B. and PREE, D.J.

Agricul ture Canada, Research Station, Vineland Station, Ontario LOR 2EO
Tel. (416) 562-4113, Fax (416) 562-4335

TI TLE: CONTROL OF FI RST GENERATI ON SPOTTED TENTI FORM LEAFM NER

MATERI ALS: AC 303, 630 120 EC
DECIS 2.5 EC (deltamethrin)
NTN- 33893 240 FS (i m dacl opri d)
RH 5992 240 F
LATRON 1956 (adjuvant)

METHODS: A four-year-old orchard cv. Red Delicious in the Jordan area was used
for this trial. Trees were on M26 rootstock and spaced 3.1 by 4.9 m Five-tree

pl ots were random zed according to a randoni zed conpl ete bl ock design and
replicated four times. A prespray sanple was collected May 8. Fifteen fruit spur

| eaf clusters were taken randomy fromthe overall block and exani ned for spotted
tentiformleafmner (STLM eggs. Tree fruit bud devel opnent was at the pink
stage. On May 10, insecticides were applied until runoff (ca. 10-11 L/plot)
diluted to a rate conparable to 3000 L of water/ha. Applications were made using
a Rittenhouse truck-nmounted sprayer equipped with a Spraying Systenms handgun
fitted with a D-6 orifice plate. Pressure was set at 2000 kPa. Insecticides were
tinmed for first hatch of STLM eggs. Postspray sanples were collected June 18 when
25 clusters were randomy picked per plot. Sanples were exam ned using a

bi nocul ar m croscope and the various STLMI|ife stages and nunbers of the
parasites Phol otesor ornigis and Synpiesis spp. (Hynmenoptera: Chal cidoi dea)
recorded. Percent data were angularly transformed to degrees prior to analysis.
Data were anal ysed with an anal ysis of variance and Duncan's multiple range test
at the 0.05 significance |evel.

RESULTS: Ni neteen STLM eggs were found on 15 clusters in the May 8 prespray. None
of the eggs had hatched but enbryonic devel opnent was observed. Postspray results
are presented in the table bel ow

CONCLUSI ONS: All treatnments significantly reduced nunbers of STLM All treated
pl ots except those treated with RH 5992 240 F had significantly fewer m nes than
the control plots. Levels of parasitismby P. ornigis and by chal cids were
simlar in all treatnents.
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June 18
No. No. % Par asi tisnt** %Par asitism

Tr eat nent Rat e STLM m nes/ by P. ornigis/ by Chal ci ds/
May 10 g Al/ha pl ot * pl ot ** pl ot pl ot
AC 303, 630 200.0 9 C*** 20 B 21 A 3 A

120 EC
DECIS 2.5 EC 12.5 9 C 10 B 19 A 6 A
NTN- 33893 90.0 20 C 25 B 20 A 3 A

240 FS
RH- 5992 240.0 49 B 61 A 28 A 5 A

240 F with
LATRON 1956 0. 06%
Control  ----- 68 A 80 A 39 A 4 A

* STLMincludes living |arvae, pupae, energed adults, parasitized |arvae,
m nes containing P. ornigis cocoons and chal ci d pupae.
** Mnes includes mnes forned by both early and late instars.
***  Opparasitism = nunber of |arvae parasitized (by either P. ornigis or
chal cids) divided by STLM x 100.
**x*  Means followed by the same letter not significantly different (P<O0.O05,
Duncan's nultiple range test).

#017

STUDY DATA BASE: 352-1461-8501

CROP: Apple cv. Enmpire

PEST: White appl e | eaf hopper, Typhl ocyba pomaria MAtee

NAME AND AGENCY

MARSHALL, D.B. and PREE, D.J.

Agricul ture Canada, Research Station, Vineland Station, Ontario LOR 2EO
Tel . (416) 562-4113, Fax (416) 562-4335

FI SHER, P. A
Horticul tural Experinental Station, Plant Industry Branch
OVAF, Sincoe, Ontario N3Y 4N5

TI TLE: CONTROL OF FI RST GENERATI ON WHI TE APPLE LEAFHOPPER

MATERI ALS: NTN- 33893 240 FS (i m dacl opri d)
PI RIMOR 50 WP (pirimcarb)
GUTHI ON 50 WP (azi nphosnet hyl)
MALATHI ON 25 WP ( nal at hi on)

METHODS: This trial was conducted in a five-year-old orchard cv. Enpire in the
Victoria area. Trees were on M/ rootstock and were spaced 5.5 mby 4.3 m

Treatnents were assigned to single-tree plots, replicated four tines, and

random zed according to a randonm zed conpl ete bl ock design. On May 30 plots were
sanpl ed (prespray) when 100 | eaves were exani ned/plot and the nunmber of white
appl e | eaf hopper (WALH) nynphs recorded. Insecticides were applied May 30 unti
runoff (ca. 8 L/treatnent) using a truck-mounted sprayer equi pped with a Spraying
Systenms handgun fitted with a D-6 orifice plate. Pressure was set at 2000 kPa.

I nsecticides were diluted to a rate conparable to 3000 L/ha and applications were
tinmed for the presence of early instars. A postspray sanple was taken June 4 when
100 | eaves/ pl ot were again exam ned and the numbers of WALH nynphs recorded. Data
wer e anal ysed using an anal ysis of variance and Duncan's multiple range test at
the 0.05 significance |evel.
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RESULTS: As presented in the table bel ow.

CONCLUSI ONS: Prespray, all plots had simlar nunmbers of WALH nynphs. Postspray
(June 4), all insecticides significantly reduced nunmbers of nynphs bel ow the
control. Plots treated with NIN-33893 240 FS and PIRIMOR 50 WP had the | owest
numbers of nynphs.

Tr eat nent Rat e Ny nmphs/ pl ot

Appl i ed May 30 g Al/ha May 30 (prespray) June 4

NTN- 33893 240 FS 45 107 A* 0 C

PI R MOR 50 WP 1700 67 A 1 C

GUTHI ON 50 WP 1000 84 A 10 BC

MALATHI ON 25 WP 2000 100 A 24 B

Contr ol ---- 85 A 43 A

* Means foll owed by the sanme letter not significantly different (P<O0.05,

Duncan's nultiple range test).

#018

STUDY DATA BASE: 402-1461-9093
CROP: Pear cv. Bartlett

PREDATOR: Ant hocoris nenoralis F.

NAME AND AGENCY

SM RLE, M J.

Agricul ture Canada, Research Station, Summerland, B.C., VOH 1Z0
Tel . (604) 494-7711 Fax (604) 494-0755

TITLE: TOXICI TY TO ANTHOCORI D PREDATORS OF | NSECTI Cl DES USED FOR CODLI NG MOTH
CONTROL

MATERI ALS: GUTHI ON 50 WP (azi nphosnet hyl)
| M DAN 50 WP (phosnet)

METHODS: Adult A. nenoralis were collected froma Bartlett pear orchard using
beating trays, and were held in the laboratory in petri dishes containing rust
mte-infested pear | eaves for 24 hours prior to insecticide treatnment. |Insects
wer e anaesthetized with carbon dioxide and treated topically with comerci al
wet t abl e powder fornul ations of each insecticide dissolved in residue grade
acetone. Concentrations corresponding to 0.50, 0.10, 0.05, and 0.01 of the
recomrended | abel rate for codling nmoth (GUTHION: 0.375 g commercial product/L;
| MDAN: 1.000 g commercial product/L) were applied in 1 mcrolitre of acetone
using a mcropipette. Control insects were handled in exactly the same way and
were treated with acetone only. Thirty A nenoralis were treated per dose
(150/ experinment). Insects were held at 231C for 24 hours and nortality was
assessed. Data were anal yzed using the SAS Probit Procedure.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: GUTHION i s approx. 2.9 times nmore toxic to A. nenoralis than is

I M DAN under these | aboratory conditions. However, when LD50 val ues are expressed
as a percent of the recomrended field rates for codling noth control, both
materials pose simlar hazards to A. nenoralis fromshort term exposure in the
field (GUTHI ON: 0.0184/0.3750 = 4.9% | M DAN: 0.0538/1.0000 = 5.49% cal cul ated as
LD50/field rate in g/L). Other factors, such as effective residual tinme, nust be
consi dered when assessing the relative hazards of these materials to beneficial

pr edaci ous i nsects.
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LD50* 95% Confi dence Limts
GUTHI ON 50 WP 0.0184 0. 0110 - 0.0226
| M DAN 50 WP 0. 0538 0. 0360 - 0.0695

* Grans conmercial product/L.

#019

STUDY DATA BASE: 352-1461-8501

CROP: Pear cv. Bartlett

PEST: Pear psylla, Psylla pyricola (Foerster)

NAME AND AGENCY

MARSHALL, D.B. and PREE, D.J.

Agricul ture Canada, Research Station, Vineland Station, Ontario LOR 2EO
Tel (416) 562-4113, Fax (416) 562-4335

TI TLE: CONTROL OF PEAR PSYLLA W TH VARI QUS | NSECTI Cl DES

MATERI ALS: M TAC 1.5 EC (amitraz)
NTN- 33893 240 FS (i m dacl opri d)
MORESTAN 25 WP (oxyt hi oqui nox)
GUTHI ON 50 WP (azi nphosnet hyl)
DECIS 2.5 EC (deltamethrin)

METHODS: A mature pear orchard cv. Bartlett in the Wnona area was used for this
trial. Laboratory tests showed this popul ation was resistant to pyrethroid
insecticides (ca. 20 fold to pernmethrin). Treatnments were assigned to single tree
plots, replicated four tinmes, and random zed according to a random zed conpl ete
bl ock design. Insecticides were applied until runoff July 3 (ca. 13 L/plot) using
a truck-mounted Rittenhouse sprayer equipped with a Spraying Systenms handgun with
a D6 orifice plate. Materials were diluted to a rate conparable to 3000 L of

wat er/ ha. Pressure was set at 2000 kPa. Plots were sanpled prespray July 2 and
postspray July 23. Ten term nals were picked per plot and the five fully expanded
di stal | eaves plus the shoot exam ned using a binocular mcroscope. Nunbers of
eggs and nynphs were recorded. Data were analysed with an anal ysis of variance
and neans separated using a Duncan's nultiple range test at the 0.05 significance
l evel .

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: Prespray, there were significantly higher egg nunmbers in plots to be
treated with DECIS 2.5 EC and significantly nore nynphs in the control plots than
in plots to be treated with NTN-33893 240 FS. In the postspray counts, egg
numbers were simlar between treatnents. Numbers of nynphs were highest in
control plots; significantly higher than in plots treated with MTAC 1.5 EC

NTN- 33893 240 FS, MORESTAN 25 WP, AND GUTHI ON 50 WP. Nymphs were fewer in DECI S
2.5 EC treated plots than in the controls, but differences not statistically
significant.
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Tr eat nent Rat e July 2 (prespray) July 11- 8 day

July 3 g Al/ha eggs nynphs eggs nynphs

M TAC 1.5 EC 1100.0 34.8 B* 75.0 AB 15.8 A 1.8 B

NTN- 33893 240 FS  150.0 14.3 B 52.8 B 21.5 A 4.3 B
MORESTAN 25 WP 1500. 0 20.0 B 84.5 AB 15.8 A 5.5 B

GUTHI ON 50 WP 1050. 0 8.3 B 67.5 AB 20.3 A 10.3 B

DECIS 2.5 EC 17.5 91.3 A 108.0 AB 22.3 A 24.3AB

control  ------ 24.0 B 162.8 A 35.8 A 46.0A

* Means foll owed by the sanme letter not significantly different (P<O0.05,

Duncan's nultiple range test).

#020

STUDY DATA BASE: 206003

CROP: Carrots cv. Caropak
PEST: Rusty root, Pythium spp

NAME AND AGENCY

McDONALD, M R, HOVIUS, S.J. and JANSE, S

Mick Research Station, H R 1.0, Kettleby, Ontario LOG 1J0
Tel . 416-775-3783 Fax 416-775-4546

TI TLE: PASTEURI ZATI ON OF SO L FOR THE CONTROL OF RUSTY ROOT, PYTH UM ROOT DI EBACK
MATERI ALS: Lansa Soil Pasteurizer - Volune 1.5 bushels

METHODS: Naturally-infested nuck soil fromtwo |ocations in the Holland Marsh
plus soil fromthe Mick Research Station were divided into pasteurized and

non- pasteurized treatnments. Carrots grown in the field on Strawberry Lane had
severe synptons of rusty root, where carrots grown in the other fields did not.
Soil was pasteurized for 40 m nutes at 46 degrees C. There were 6 treatnents; 2
treatnents per soil type. Eight 6 L pots per treatnment were seeded with 20 carrot
seeds per pot. Ten days after seeding, enmergence was recorded. Three weeks after
seedi ng, 4 pots per treatnment were harvested and eval uated. The remaining 4 pots
per treatnent were thinned to 5 carrots per pot and grown for 8 nore weeks. On
June 5, 1991 the remaining pots were harvested and rated for rusty root. During
the final 8 weeks of growi ng, the pots were saturated with water at all tines.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: Pasteurizing soil greatly reduced the percent damage caused by Rusty
Root three weeks after seeding. However, only carrots growi ng in non- pasteurized
soil fromone |ocation showed danage when allowed to mature, indicating that
carrots can "grow-out” of the rusty root synptonms when grown in soil that is not
heavi ly i nfested.
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April 10, 1991 June 5, 1991
Tr eat ment Per cent Per cent age Rusty Percentage Rusty
Emer gence Root s Root Root s Root
Damaged Rating ** Damaged Rat i ng
MR S. soi
past euri zed 67.5 3.7 ab * 4.3 ab 0.0 a 5.0 a
MR S. soil 75.0 18.7 cd 2.7 c 0.0 a 5.0 a
King St. soil
past euri zed 71.5 12.6 bc 3.3 bc 0.0 a 5.0 a
King St. soil 66. 5 0.0 a 5.0 a 10.0 a 4.9 a
Strawberry Lane
soil pasteurized 71.5 0.0 a 5.0 a 9.3 a 4.9 a
Strawberry Lane
soi | 77.5 25.8 d 2.0 c 33.8 Db 3.7 b
* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected LSD Test.
** Legend: 5.0 = No Damage 1.0 = Heavy Damage

#021

STUDY DATA BASE: 206003

CROP: Yel | ow Cooki ng Onions, cv. Taurus
PEST: Botrytis |eaf blight

NAME AND AGENCY

McDONALD, M R and HOVIUS, S.J.

Mick Research Station, H R 1.0, Kettleby, Ontario LOG 1J0
Tel . 416-775-3783 Fax 416-775-4546

TI TLE: MOLASSES AND AGRI - KELP TREATMENTS AS AN ALTERNATI VE TO REGULAR FUNG ClI DES
I N ONI ONS

MATERI ALS: ZINEB 80 W BOTRAN 75 W (dichloran), AGRI-KELP and nol asses

METHODS: The oni ons were seeded into naturally infested organic soil at the Mick
Research Station on May 1, 1991. A random zed conplete bl ock arrangenment with 4
bl ocks per treatment was used. Each replicate consisted of 8 rows, 5 min |ength.
Treatnents were applied as a foliar spray with an Enti field sprayer at 65 psi in
the equivalent of 355 L/ha. The agricultural nolasses plus AGRI -KELP was applied
at 3 L/ha and 355 nl/ha, respectively; BOTRAN 75 Wwas applied at 3.4 kg/ha and
the ZINEB 80 Wwas applied at 2.25 kg/ha on July 24, August 2 and August 13. On
August 20, sanples of 25 onions per rep were rated for percentage of green | eaf

ti ssue and nunber of dead | eaves per plant. Onions froma 2.33 mlength of row
were harvested on Septenber 16 and wei ghed to determ ne yield.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: There were no significant differences anmong the fungicides used to
control botrytis leaf blight. When conparing the percentage of green |eaves and
| eaf - di eback, the untreated check was significantly worse than the fungicides,
with nore | eaf-dieback and | ower percent green | eaves. The 3 fungicides did
control of the botrytis |eaf blight but at the end of the grow ng season there
were no significant differences in yield.
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Tr eat nent Per cent Number of Dead t/ ha
Green Leaves/ pl ant
AGRI - KELP + npl asses 82.5 a * 1.7 a 33. 6a
BOTRAN 80.0 a 2.2 a 40. 8a
Z1 NEB 79.3 a 2.0 a 31. 0a
Check 55.3 Db 3.4 b 40. Oa
* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected LSD Test.

#022
STUDY DATA BASE: 206003
PEST: Pyt hi um spp.

NAME AND AGENCY

McDONALD, M R and HOvVIUS, S.J.

Mick Research Station, H R 1.0, Kettleby, Ontario LOG 1J0
Tel . 416-775-3783 Fax 416-775-4546

TI TLE: EFFECT OF SO L SOLARI ZATI ON ON PYTHI UM POPULATI ONS | N ORGANI C SO L
MATERI ALS: 6 m clear plastic 20'x 100

METHODS: The trial was conducted in naturally infested organic soil at the Mick
Research Station. Five treatnent plots were prepared, approximte size 18 m x
13.7 m for each solarization period of 0,2,4,6 or 8 weeks. The plots were
covered with 6 m clear plastic on July 18, 1991. When the sol arization period
was conpl eted, the plastic was renoved and soil sanples were taken. The soi
sanples were collected at a depth of 0-10 cmwith a 7.5 cmx 2 cmsoil probe, 40
cores were taken from each plot along a diagonal transect. Sanples were al so
taken prior to coverage. The soil cores were m xed together and 3- 10 g sub
sanpl es were taken from each bul k soil sanple. Each subsanple was air dried,

wei ghed again and placed in 100 m of water. The soil solutions were shaken at 60
rpmfor 1 hour. Fromthe 1 in 10 solutions, 1 m aliquots were taken and added to
10 M of water. 100 ml sanples fromeach dilution were placed on plates of

Pyt hi um sel ective culture nmedia, 10 plates for each treatnment and each dilution
(10/-2 and 10/-3). Plates were inocul ated on Septenber 30 and placed in a

dar kened contai ner at roomtenperature. The plates were checked each day and

Pyt hi um col onies (colony formng units, cfu's) were counted until the col onies
overgrew the plates usually within 3-5 days. The nunber of cfu/g of soil was
cal cul ated using the air-dried weights of the soil subsanples.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: Col ony formng units per g of soil were less in the 10/-2 dilution
than in the 10/-3 dilution. This anomaly may refl ect conpetition between col onies
on a plate or rapid overgrowth of slow grow ng col onies by faster-grow ng
colonies. The |l onger the solarization period the better the control of Pythium
spp. A solarization period as short as 2 to 4 weeks significantly reduced Pythium
popul ations in the top 10 cm of organic soil
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Effect of Soil Sol arization on Pythium Popul ations in Organic Soil

Dilute 10/-2 Dilute 10/-3
Sol ari zation Mean Mean Mean Mean
Soi | Source weeks Cfu/ plate** Cfu/g soil Cfu/ pl ate Cfu/g soi
MR S 0 20.1 a * 2,486 a 5.1 a 6,300 a
MR S 2 9.1 b 1,358 b 3.8 b 5,560 a
MRS 4 8.3 bc 1,122 bc 1.6 c 2,200 b
MRS 6 5.0 cd 804 cd 1.1 d 580 bc
MR S 8 3.8 d 562 d 0 d 0 c
* Numbers in a columm followed by the same letter are not significantly
different at P = 0.05, Protected LSD Test.
** cfu = colony form ng units of Pythium spp.

#023

STUDY DATA BASE: 61002030

CROP: White beans var. Ex Rico

PEST: Seed corn maggot, Delia platura

NAME AND AGENCY

SCHAAFSMA, A W

Ri dget own Col | ege of Agricultural Technol ogy Ri dgetown, Ontario NOP 2CO
Tel . (519) 674-5456, Fax (519) 674-3504

TI TLE: |1 NSECTI Cl DES FOR THE CONTROL OF SEED CORN MAGGOT | N WHI TE BEANS

MATERI ALS: AZTEC 2. 1G (MAT-7484)
DYFONATE Il 20G (fonofos)
FORCE 1.5G
FORCE ST (tefluthrin)
DI - SYSTON 15G (di sul f ot on)
AGROX DL PLUS (diazinon + |indane + captan)
AGROX B-3 (diazinon + |indane + captan)

METHODS: The crop was planted on 6 June in 6 mrows spaced 0.76 m apart at 100
seeds per plot, using a John Deere Max-energe planter which was fitted with a
cone seeder. Plots were single rows, arranged in a randon zed conpl ete bl ock
design with four replicates. One nonth prior to planting fresh cattle manure was
applied and disked in. Just after planting, dried bl ood was sprinkled over each
row at a rate of approx. 1 kg blood/plot. The granular materials were applied
using a plot scale Noble applicator. T-band applications were placed in a 15 cm
band over the open seed furrow. In-furrow applications were placed directly into
the seed furrow. Seeds were treated in 500 g lots using a desk-top treater
supplied by UNI ROYAL CHEM CAL. Percent energence was cal cul ated by counting al
the plants enmerged/plot and relating that to the total nunber of seeds planted.
Percent injury was the nunber of seedlings showi ng maggot injury over the number
of seedlings dug up in a 2 msection of row.

RESULTS: Results are presented in the table bel ow
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CONCLUSI ONS: Granul ar materials provided better control of seedcorn naggot
than seed treatnents.

Per cent Per cent
Enmer gence I nfestation
Tr eat ment Rat e Met hod
FORCE 1.5G 1.13 g ai/100m I N- FURROW 19.92 a* 2.5b
FORCE ST 0.4 g ai/kg SEED T. 10.93 a 3. 2ab
Dl - SYSTON 15G 6 g ai/100m T- BAND 19.17 a 2. 6ab
Dl - SYSTON 15G 9 g ai/100m T- BAND 15.81 a 0.8b
Dl - SYSTON 15G 12 g ai/100m T- BAND 13.86 a 4. 3ab
AGROX B-3 STANDARD 3. 2 g/ kg SEED T. 10.21 a 5. 0ab
AGROX DL+ STANDARD 2.2 g/ kg SEED T. 14.40 a 3. 8ab
DYFONATE |1 20G 7 g ai/100m T- BAND 17.35 a 4. 7ab
DYFONATE |1 20G 9 g ai/100m T- BAND 15.73 a 0. 8b
DYFONATE |1 20G 11 g ai/100m T- BAND 9.61 a 1.5b
AZTEC 2. 1G 1.31 g ai/100m T- BAND 13.29 a 4. Oab
AZTEC 2. 1G 1.31 g ai/100m I N- FURROW 11.26 a 4. 4ab
NON- TREATED CONTROL 12.72 a 14. 4a
LSD (. 05) = 12.19 11. 4
cv = 38. 39 72.72
* Means followed by the sanme letter are not significantly different at the 5%

| evel (New Duncan's Multiple Range test). True neans are reported, data
were transformed by ARCSIN(SOQR(% ) before analysis and nean separation

#024
BASES DE DONNEES DES ETUDES: 310- 1452- 8504
CULTURE: Brocoli, cv. Enperor

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

NOM ET ORGANI SMVE:

NUCKLE, J.R., MALTAIS, P., CAISSIE, M

Departenment de Biologie, Universite de Moncton, Mncton, N. -B. E1A 3E9
Tel . (506) 858-4291 Tel ec (506)858-4541

LEBLANC, P. V.

Ferme experinental e Senateur Herve J. M chaud Agriculture Canada
Bouct ouche, N.-B. EOCA 1CO

Tel . (506) 743-2464 Telec: (506) 743-8316

TI TRE: VERI FI CATION DE SEUI LS D' | NTERVENTI ON POUR CONTROLER LES LARVES
PHYLLOPHAGES DU BROCOLI

PRODUI TS: AMBUSH 500 EC (pernethrin), 70 g i.a./ha

METHODES: L'etude a ete effectuee selon un dispositif de blocs casualises
contenant 8 parcelles, repetees 3 fois. Chaque parcelle avait 8 rangs de 5 m de
| ong et espaces de 1 m Les brocolis one ete transplantes e 4 juillet a raison
de 14 plants par rang espaces de 35 cm Un contr le a |'herbicide Treflan 2.0

L/ ha a ete applique avec un pul verisateur nonte sur tracteur a une pression de 2
kPa e 17 mai et un controle de | a mouche du chou avec | e Dasanit 720SC 25
m/rang - 100 ma ete effectue le 5 juillet. Les traitenments conprenaient

| "arrosage regulier aux 2 semnines apres la transplantation (Cedule), |'arrosage
a toutes les 2 semnines des la formation de la tete (Tete); et |'arrosage des

1991 Pest Managenent Research Report



32

| ' obtention des seuils d'intervention de 0.25; 0.50; 1.0; 1.5; et 2.0 CLE (CLE
Cabbage | ooper equivalent). La parcelle tempin n'a recu aucun arrosage. L'Ambush
etait applique au noyen d'un pul verisateur nonte sur tracteur, a une pression de
5.5 kPa avec un debit de 140 ml/ha. Le depi stage des 3 especes de larves sur 10
pl ants choisis au hasard dans les 4 rangs du centre de chaque parcelle etait
effectue 1 fois par semaine pour un total de 8 depistages. La recolte a eu lieu
les 29 et 31 aout et le poids, le diametre et la qualite comrerciale de 30
brocolis choisis au hasard dans |les rangs du centre de chaque parcelle one ete
enregi stres.

RESULTATS: Voir tableau ci-dessous.
CONCLUSI ONS: Le traitement Cedule qui a recu au total 3 arrosages d' Ambush

pendant | a saison de croissance a nmai ntenu des popul ations | arvaires
significativenent plus faibles que les autres traitenents avec des arrosages ou

non de |'insecticide. Le traitenent base sur |le seuil 0.25 CLE a necessite 2
arrosages a | ' Anbush tandis que celui de 0.5 CLE et le traitement Tete n'ont recu
gu' un seul arrosage chacun de |'insecticide. Pour les traitenents 1.0, 1.5 et 2.0

CLE aucun arrosage n'a ete necessaire car les niveaux larvaires n'ont jamais
atteint ces seuils. Les niveaux des popul ations larvaires des traitenents qui ne
recurent aucun insecticide ne sont pas differents de ceux obtenus avec |es
traitements qui ont recu un (0.5 CLE, Tete) ou deux (0.25 CLE) arrosages. A

| " exception du traitenment 1.5 CLE il n'y a aucune difference significative pour
la qualite commerciale des tetes des autres traitenents et ce, qu'il y ait eu
arrosage ou non de |'insecticide. La difference significative enregistree pour le

traitement 1.5 CLE ne peut etre attribuee a une plus grande popul ation | arvaire.
Les seuils d' intervention |les plus eleves denmontrent des rendenments en qualite
qui ne sont pas significativenent differents de ceux qui recurent un ou des
arrosages d' Ambush. Les popul ations de | arves enregi strees cette annee etaient
beaucoup plus faibles que celles observees dans une autre etude de nene genre
effectuee |'ete passe. Dans un tel contexte de faibles populations, |'arrosage
sel on une cedule rguliere (Cedule) avec |I'Anbush ne contribue pas a aneliorer la
qual ite marchande du produit par rapport a un traitenment ou 1 seul arrosage est
effectue (Tete).

Traitements Nb. d'arrosage CLE Poi ds Di anetre Qualite**
(Moyenne) (9) (cm (9
Cedul e 3 0. 233g* 253. 1a 13. 2a 100. Oa
Tete 1 0. 293def g 249. 8a 12. 9a 100. Oa
0. 25 CLE 2 0. 503abcdef 252.0a 13. 3a 100. Oa
0.5 CLE 1 0. 754abcde 256. 6a 13. 2a 98. 9a
1.0 CLE 0 0. 815abcd 246. 2a 13. 5a 97. 8a
1.5 CLE 0 0. 935abc 256. 3a 13. 2a 87.8b
2.0 CLE 0 0. 984a 253. 7a 13. 4a 96. 7a
Tenmoin 0 0. 881ab 246. 2a 13. 0a 95. 6a

* Les valeurs suivies de la nmene lettre ne sont pas significativenent
differentes au seuil 5% (Duncan's Miltiple Range Test).
** Transformation arcsin edes noyennes avant |le test.
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#025
STUDY DATA BASE
CROP: Cabbage cv. Market Prize
PEST: Inported cabbage worm Pieris rapae (L.)

NAME AND AGENCY

CODE, B.P. AND WRI GHT, K. H.

Cl BA- GEI GY Canada Ltd., 1200 Franklin Blvd., Canbridge, Ont., NLR 6T5
Tel . (519) 623-7600, FAX (519) 623-9451

TI TLE: THE EVALUATI ON OF CGA-237218 50WP (B. thuringiensis) FOR THE CONTROL OF
| MPORTED CABBAGE WORM I |

MATERI ALS: CGA- 237218 50WP (B. thuringiensis)
DECI S 2. 5EC (del tanet hri n)
LANNATE L (et honyl)
THI ODAN 4EC (endosul f an)
THURI CI DE 4000 1.U./mg (B. thuringiensis)

METHODS: TREFLAN 545g/L (trifluralin) was applied preplant incorporated at 1.1 kg
Al/ha to the test area at Honeywood Research Farm Plattsville, Ontario on 10
June 1991. The cabbage was transplanted on 13 June 1991. Row wi dth was 91cm and
pl ant spacing was 40cm A starter solution was applied as 200m /plant of .75L of
28% N in 200L of water imrediately after transplanting. DURSBAN 4E (chl orpyrifos)
was applied to each side of the cabbage rows for control of root maggots at a
rate of 210m product in 130L of water/1000m of row and 1.0kg of 42-0-0 was

i ncor porated between each row on 19 June. Three weeks later an additional .25kg
of 42-0-0 was spread between rows and incorporated. Plots were 6m |l ong by 3 rows
wi de. Each treatnment was replicated four times in a random zed conpl ete bl ock
design. Counts for Inported cabbage worm (1 CW began in early July. Eight cabbage
pl ant s/ pl ot were inspected for ICWIarvae. Wien the threshold of .25 |arva/pl ant
was reached the first application was nmade. Subsequent applications were applied
when the threshold was nmet in the CGA-237218 treated plots. The ICWinsecticides
were applied 15 July, 7 & 23 Aug. ICWcounts were taken on 16, 19, 22, 26 July,

6, 8, 12, 14, 21, 26, 30 Aug. Treatnents were applied using a CO2 pressuri zed
2.5m hand boomwith TXSS10 hol | ow cone spray tips delivering 400L/ha spray

sol ution at 450 kPa pressure.

RESULTS: Results are summarized in the table bel ow

CONCLUSI ONS: Overal |, CGA-237218 50WP performance was equi valent to the
commerci al standards. The duration of control for all treatnents was between
14-21 days under heavy insect pressure. The 1.0 kg rate of CGA-237218 was sl ower
to kill ICWIlarvae after the second application but still showed significant
activity conpared to the CHECK plots and activity equivalent to THURI CI DE and not
significantly different than the 1.5 L rate of THI ODAN
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TREATMENT RATEa NUMBER OF LARVAE PER PLANT

1/1b 4/1 7/1 11/1 2411 1/2 5/2 8/2 14/2 3/3 7/3
CHECK  ------ Oa* .8b 1.2Db . 9b
CGA- 237218 1.0 kg.3a .1la Oa Oa
CGA- 237218 1.5 kg. 3a Oa Oa Oa
THURICIDE 2.25 L .1la .Z2a .la .la

THURICIDE 4.5 L .3a la . 2a la 4a 4ab 3a . 2a . 8abc 2a Oa
DECI S .3 L .3a Oa Oa Oa 2a la Oa Oa lab la Oa
DECI S .4 L .3a la Oa Oa la la la Oa lab Oa Oa
LANNATE 2.25 L .3a Oa Oa Oa 8b Oa la Oa 1.1c la Oa
THI ODAN 1.5 L .2a la . la la 8a 2ab la Oa Oa Oa Oa
THI ODAN 2.0 L .1a la . la Oa 9a la la Oa lab la Oa
a Rates are given in anount of product/ha.

b Days after application/nunber of application eg 1/2 = 1st day after 2nd

app.
* Numbers within the same columm foll owed by the sane letter are not

significantly different (DVRT P=.05)

#026
CROP: Cabbage cv. Market Prize
PEST: Inported cabbage worm Pieris rapae (L.)

NAME AND AGENCY

WRI GHT, K. H. AND CODE, B.P.

Cl BA- GEI GY Canada Ltd., 1200 Franklin Blvd., Canbridge, One., NLR 6T5
Tel . (519) 623-7600, FAX (519) 623-9451

TI TLE: THE EVALUATI ON OF CGA-237218 50WP (B. thuringiensis) FOR THE CONTROL OF
| MPORTED CABBAGE WORM |

MATERI ALS: CGA- 237218 50WP (B. thuringiensis)
DECI S 2. 5EC (del tanet hri n)
LANNATE L (et honyl)
THI ODAN 4EC (endosul f an)
THURI CI DE 4000 1.U./mg (B. thuringiensis)

METHODS: The test site was |ocated near MIverton, One. TREFLAN 545 g/L
(trifluralin) was applied preplant incorporated to the test area at 1.1 kg Al/ha
on 13 June 1991. The cabbage was transplanted on 13 June 1991 with a starter
solution of 0.75L 28% N in 200L water applied at 200n_/plant. Row wi dth was 91cm
and plant spaci ng was 40cm RIPCORD 400EC (cypernethrin) was applied to the test
area on 17 June 1991 at a rate of 0.5kg Al/ha to control flea beetles.

DURSBAN 4E (chl orpyrifos) was applied to each side of the cabbage rows on 19 June
1991 at a rate of 210nmL product in 130L of water/1000m of row for control of root
maggots. On the same day, 1.0kg of 34-0-0 was spread between each row and

i ncorporated. Three weeks |ater an additional 0.25kg of 42-0-0 was spread between
each row and incorporated. Plots were 6mlong by 3 rows wi de. Each treatnment was
replicated four times in a random zed conpl ete bl ock design. Counts for |nported
cabbage worm (1 CW began in early July. Eight cabbage plants/plot were inspected
for 1CWI| arvae. \When the threshold of .25 | arvae/plant was reached the first
application was made. Subsequent applications were nmade when the threshold was
met in the plots treated with CGA-237218. The ICWinsecticides were applied 12 &
26 July, and 16 Aug. ICWcounts were taken on 15, 19, 25 July; 6, 12, 15, 19, 23,
30 Aug. Treatnments were applied using a CO2-pressurized 2.5m hand boom wi th
TXSS10 hol | ow cone spray tips delivering 400L/ha at 450 kPa.
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RESULTS: Results are summari zed in the table bel ow

CONCLUSI ONS: CGA- 237218 50WP perforned equal to or better than all other
treatnents. For a period of 13 days after the first application and 17 days after
the second application, the nunber of ICWIlarvae per plant in plots treated with
CGA- 237218 50WP was significantly less than that in the check

TREATMENT RATEa NUVBER OF LARVAE PER PLANT

3/'1b 711 13/1 11/ 2 17/ 2 20/ 2 3/3 7/3 14/ 3
CHECK ~ ------ 0.3a* 1.2b 1.1b 0. 6b 1.5d 0.9ab 0.4bc 0.4c 0.2a
CGA- 237218 1.0 kg 0.1a 0.1a 0.5a 0. Oa 0. 6abc 1.6abc 0.0a 0.0a O0.1la
CGA- 237218 1.5 kg O0.2a 0.2a 0.4a 0. Oa 0.5ab 2.1bc 0.1a 0.0a 0.0a
THURICIDE 2.25 L 0.1a 0.2a 0.6ab 0.0a 0. 7abc 2. 2c 0.1la 0.0ab 0.0a
THURICIDE 4.5 L 0.2a 0.2a 0.6ab 0.1a 0.9bcd 1.3abc 0.1a 0.0ab 0.0a
DECI S 0.3 L 0.2a 0.1la 0.3a 0. Oa 0. 2a 0.9ab 0.1a 0.1ab 0.0a
DECI S 0.4 L 0.1a 0.0a 0.1a 0. Oa 0. 8abc 0. 7a 0.0a 0.1l1lab 0.0a
LANNATE 2.25 L 0.1a 0.1la 0.6ab 0.0a 1.3cd 4.0d 0.5c 0.2bc 0.2a
THI ODAN 1.5 L 0.3a 0.3a 0.6ab 0.1a 0.3ab 2.1c 0. 2abc0. 1lab 0. 1a
THI ODAN 2.0 L 0.3a 0.1la 0.2a 0. 0a 0.4ab 1.8abc 0.2ab 0.2ab 0.0a

a Rates are given in anount of product/ha.

b Number of days after application/application nunber

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

#027
STUDY DATA BASE: 303-1452-8703
CROP: Cabbage cv. Lennox

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

NAME AND AGENCY

LUND, J.E. and STEWART, J.G

Agricul ture Canada, Research Station, Charlottetown
Prince Edward Island, Cl1A 7MB

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

TI TLE: CONTROL OF | MPORTED CABBAGEWORM (1 CW AND DI AMONDBACK MOTH (DBM ON
CABBAGE, 1991

MATERI ALS: CGA-237218 (Bacillus thuringiensis var. kurstaki)
CUTLASS (Bacillus thuringiensis var. kurstaki)
BACTOSPEI NE (Baci | lus thuringiensis var. kurstaki)
CONDOR (Baci I lus thuringiensis var. kurstaki)

RH 5992

METHODS: Cabbage seedlings were transplanted at Harrington, P.E. I., on June 18,
1991. Plants were spaced at about 45 cmw thin rows and 91 cm between rows. Each
four row plot nmeasured 3.7 mwide by 14 mlong. Plots were arranged in a

random zed conpl ete block design with ten treatnments each replicated four tines.
Fertilizer was applied in accordance with recomrendati ons for cole crop
production on P.E.I. Plots were sanpl ed weekly, beginning on August 2 and endi ng
on Septenber 3, by counting the nunber of 1CWand DBM | arvae on five plants
randomy selected fromthe center two rows of each plot. Insecticides were
applied on August 4 and when a threshold of 0.25 Cabbage Looper Equival ents (CLE)
per plant was surpassed. The nunber of |ICWand DBM were nultiplied by 0.67 and
0.2, respectively to convert to CLE. Insecticides were applied using a
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CO2- powered sprayer equipped with two drop nozzles and one overhead nozzle per
row. The sprayer delivered about 580 L of mixture/ha at about 240 kPa pressure.
Weeds were controlled by a pre-plant application of trifluralin (TREFLAN 545EC)
at a rate of 600 g Al/ha on May 13, and several nechanical cultivations. Ten
heads fromthe centre two rows of each plot were harvested on Septenber 11, and
wei ght, dianeter, and nmarketability were recorded. Heads were marketable if they
were free of insects, frass, and feeding damage. An analysis of variance was
perforned on the data and Least Squares Differences (LSD) were determ ned.

RESULTS: There were no significant differences in insect populations until August
14. The results are sunmarized in the table bel ow

CONCLUSI ONS: Conpared to the untreated check, all products reduced the nunber of
| CWand DBM | arvae. The hi gher rate of FUTURA XLV was nore efficacious and
produced nore marketabl e heads of cabbage than the |ower rate of this bacterial
i nsecticide. The higher rate of RH 5992 was applied once during the grow ng
season and was as effective as three applications of the |ower rate. No
phytotoxicity was noted for any of the products tested.

Nunber of | CW Nunber of DBM
Lar vae/ Pl ant Lar vae/ Pl ant
Rat e No. of Aug Aug Aug Sept Aug Aug Aug Sept Markets*
Treat nent per ha Sprays 14 22 27 3 14 22 27 3 (9%
Check - 0 1.9 2.9 1.3 1.4 0.3 0.1 0.2 0.4 5
CGA- 237218 0. 006 3 0.5 0.1 0.0 0.1 0.1 0.0 0.2 0.1 87
kg Al
CGA- 237218 0. 009 2 0.5 0.1 0.1 0.1 0.1 0.1 0.4 0.1 87
kg Al
CUTLASS WP 1.1 3 0.3 0.4 0.1 0.1 0.1 0.1 0.0 0.1 97
kg prod.
FUTURA XLV 0.7 4 0.6 0.1 0.2 0.4 0.3 0.0 0.2 0.2 72
kg prod.
FUTURA XLV 1.5 4 0.3 0.4 0.1 0.0 0.1 0.1 0.1 0.0 82
kg prod.
BACTOSPEI NE 2.3L 3 0.9 0.5 0.2 0.1 0.1 0.0 0.1 0.1 82
prod.
CONDOR FL 2.4L 2 0.2 0.5 0.1 0.1 0.1 0.1 0.0 0.0 85
prod.
RH 5992 0.14 3 0.3 0.0 0.0 0.1 0.1 0.2 0.1 0.2 80
kg Al
RH 5992 0.24 1 0.1 0.1 0.0 0.2 0.0 0.2 0.1 0.2 72
kg Al
LSD P=0. 05 0.6 0.2 0.5 0.3 0.2 0.2 0.3 0.3 16

* Heads free of insect damage, frass or |arvae were considered marketabl e.
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#028
| CAR/ | RAC: 86100104
CROP: Cabbage cv. Survivor

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

NAME AND AGENCY:

MCGRAW R. R. and SEARS, M K.

Departnment of Environnmental Biol ogy, University of Guel ph, Ontario N1G 2W
Tel . (519) 824-4120, ext. 3333, Fax (519) 837-0442

TI TLE: EVALUATI ON OF | NSECTI Cl DES FOR CONTROL OF | NSECTS ON CABBAGE

MATERI ALS: CGA-237218 6 W @ 1.0 and 1.5 kg prod / ha
AC 303,630 12% EC @ 100 g Al / ha
RH 5992 240 g / L @140 and 240 g Al / ha
LATRON (spreader-sticker) @0.1% v/v;
DECIS 2.5 EC (deltamethrin) @400 ml prod / ha

METHODS: Cabbage seedlings were transplanted on June 19 in rows 0.9 mapart. On
July 31 and August 8, the insecticides were applied to 4 row x 13 mplots at a
rate of 800 L/ha using a tractor mounted boom sprayer. Treatnments were replicated
4 times in a random zed bl ock design. Treatnments were eval uated on August 6, 12
and 19 by renoving five plants fromthe centre two rows and exam ning them for

| arvae. The August 19 assessnent indicated that the popul ati on of insects was
still under control and that no further applications were required.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: All treatments provi ded excellent control of the insects with just a
single application.

I nsecticide efficacy on cabbage. 1991. Mean* nunber of inported cabbageworns
(ICW and di anondback noths (DBM per plant.

CGA- 237218 @ 1.0 kg prod/ ha 8 0 8 0
CGA- 237218 @ 1.5 kg prod/ ha 5 0 6 0
AC 303,630 @100 g Al/ha 3 0 3 0.
RH 5992 + LATRON @140 g Al +0.1% v/v 3. 2a 0. 6a 4.5a 0.5a
RH 5992 + LATRON @240 g Al +0.1%v/v 1 0 5 0
DECIS @400 ml prod/ha 2 0 1 0
CHECK 14. 2 3 3

* Means in each colum followed by the sane letter are not significantly

different at P = 0.05 (Tukey's studentized test).
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#029

| CAR: 61006535

CROP: Cabbage, cv Superette

PEST: I nported cabbageworm Pieris rapae (L)

NAME AND AGENCY
Pl TBLADO, R.E.
Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario NOP 2CO

TI TLE: 1 NSECT CONTROL | N CABBAGE

MATERI ALS: MONI TOR 480LC (et hani dophos)
DI PEL (B. thuringiensis var. Kurstaki)
CGA- 237218 0. 6WP (Bt experinmental)
AC 303,630 120EC (experinental)
BOND (surfactant)

METHODS: Cabbage was transplanted on June 6 in two row plots spaced 0.9m apart.
Plots were 8min length, replicated 4 tinmes in a random zed conpl ete bl ock
design. Spray applications were made with a back pack airblast sprayer at 240

L/ ha of water. Insecticides were applied on July 2, 9, 17, 25 and Aug. 1. A
0.125% v/v of the surfactant BOND was added to each treatnent. Insect |arval
counts were taken on July 4 and foliar insect |eaf feeding damage ratings on July
18, Aug. 3 and Aug. 14.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: All 4 insecticides significantly reduced cabbageworm popul ati ons. AC
303,630 consistantly provided the highest |evel of control, significantly
reduci ng the foliar damage conpared to both DI PEL and MONI TOR. CGA-237218 was

al most equal to AC 303,630 and often nore effective than that of DI PEL.

I ncreasing the rates of the 2 experinental materials nunerically increased the
number of dead | arvae observed although there was no statistical significance.

| nported
Cabbagewor ns Leaf Feedi ng Damage
Rat e / pl ot (0-10)*
Treat nent s product/ ha Li ve Dead July 18 Aug. 3 Aug. 14
MONI TOR 480LC 1.1 L 1.3B** 9. 8AB 6. 5B 8.4BC 8.8B
Dl PEL 1.0 kg 4.0B 7.5AB 5.5B 8.0C 7.0C
CGA- 237218 0. 6WP 1.0 kg 2.5B 7.0AB 8. 3A 9.1ABC 8.4B
CGA- 237218 0. 6WP 1.5 kg 1.3B 12. 3A 8. 8A 9.5AB 8.8B
AC 303, 630 120EC 0.83 L 1.3B 7.5AB 8. 6A 10. 0A 9. 9A
AC 303, 630 120EC 1.67 L 0.5B 12. 5A 9.4A 10. 0A 9. 9A
Cont r ol 10. 3A 1.3B 2.5C 2.5D 2.7D

* Leaf Feeding Damage (0-10) - 0, severely eaten, multiple feeding hol es
t hr oughout the cabbage foliage; 10, no damage, no feeding hol es observed;
** Means followed by the sane letter are not significantly different
(P<0.05, Duncan's multiple range test).
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#030
| CAR: 86100104
CROP: Canol a, cv. WV 1432

PEST: Crucifer flea beetle, Phyllotreta cruciferae (CGoeze) and
Striped flea beetle, Phyllotreta striolata (Fabr.)

NAME AND AGENCY

SEARS, M K. and MCGRAW R R

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

TI TLE: CONTROL OF FLEA BEETLE IN CANOLA BY SEED TREATMENTS AND GRANULAR
I NSECTI CI DES

MATERI ALS: See Table 1.

METHODS: Seed treatnments were measured volunetrically and added to a 0.5 kg
sanpl e of seed. The sanple was m xed for 15 mn and allowed to dry. The
appropriate amunt of seed for each plot was taken fromthe m xture and pl aced
into individual packets. The granul ar insecticides, FORCE 1.25G and 2.5G, were

wei ghed and added to the appropriate packets of prewei ghed seed. The seeding rate
was equivalent to 2 mllion plants/ha. Plots of canola were sown on May 4 using a
6-row, tractor-nounted cone seeder that evenly delivered treated seed and/ or
granul ar insecticide to rows spaced 22.0 cm apart. Plots were trimed to 5.5 m
after seedlings enmerged. The nunber of plants in each plot was estinmted by
counting two rows (11 m just after enmergence and at harvest. After energence the
growt h stage of seedlings and damage caused by flea beetles were recorded each
week until the main racenme began to el ongate. A damage index was assigned to 10
sanples of 3 plants each fromthe mddle 4 rows of each plot. Damage to the two

i nnermost (youngest) | eaves was recorded as 0 = no danmage, 0.5 = < 10% 1.0 =
11-37% 2.0 = 38-62% 3.0 =63-87% and 4.0 = 88-100% of the | eaf area consuned.
Anal ysis of variance was perfornmed on the nean of the 10 observations per plot.
Yield was taken by harvesting the six rows of each plot with a conbi ne. Seed was
dried and cleaned to renove chaff, stalks and danaged seed. The sanpl e wei ght was
converted equi val ent kg/ ha before anal ysis.

RESULTS: Listed in Table 2.
CONCLUSI ONS: All seed treatnments controll ed damage by the flea beetle for the
entire period of this test. GRANULAR FORCE did not provide adequate control

PREM ERE, UBI -2599-2, UBI-2554-1, and VI TAVAX gave rise to faster devel opnent,
| arger stands and greater yields than the other treatnents.

Mat eri al Prod /100 g seed Formul ation (g Al/L)

VI TAVAX RS 2.25 nL 680 | i ndane

UBI - 2599- 2 2.25 nL 533 I i ndane

UBI - 2554-1 1.6 nL 62.5 Vi tavax, 250 cl oethocarb
PREM ERE 2.8 nL 512 I i ndane

FORCE 2.5 nL 200 tefluthrin

FORCE 3.75 nL 200 tefluthrin

GRANULAR FORCE 8.0 gm pkt 1.25% tefluthrin

GRANULAR FORCE 8.0 gm pkt 2.5% tefluthrin
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Table 2. Means* of foliar damage by flea beetles, stage of devel opnent, stand
per row and yield of 'WWV 1432' canola seeded with insecticide-treated seed and
granul ar insecticides, 1991.

DAMAGE | NDEX+ DEVELOPMENT STAGE++ STAND/ ROW Yl ELD
Tr eat ment 05/21 05/31 06/12 05/21 05/31 06/12 INTIAL FI NAL
VI TAVAX 0. 5a 0.7a 0.1a 2.1a 2.4a 2.9ab 110.9a 104.3a 1198.4
UBI - 2599- 2 0. 6a 0. 6a 0.1a 2.1a 2.5a 2.9b 103.9ab 95.3a 1130.8
UBI - 2554-1 0. 4a 0. 6a 0.1a 2.1a 2.5a 3.0a 112.0a 104.3a 1119.1
PREM ERE 0. 8a 0.7a 0. 2c 2.1a 2.5a 2.9b 99.6ab 92.9a 1030.3
FORCE@. 5 1.5bc 1.3ab 0.5b 2.1lab 2.0ab 2.6c 70.5bc 53.1Db 980. 9
FORCE@3. 75 1.4b 1.3ab 0.7bc 2.1b 2.0ab 2.7cd 72.1Db 43.9bc 862.4
GRANULAR 1.9bc 1.9bc 0.8cd 2.0cd 1.7bc 2.6d 50. Oc 25.5c 414. 4
FORCE
GRANULAR 1.9bc 2.2c 0.8cd 2.1bc 1.3c 2.6cd 56.6¢ 27.8c 740.9
FORCE
UNTREATED 2.0c 2.6¢C 0. 9d 2.0d 1.1c 2.5e 42. 6¢C 22. 3c 424.9

CHECK
+ Damage 0.5 = 12.5% 1.0 = 25% 2.0 50% 3.0 = 75% 4.0 = 100%
++ Stage 2.0 = cotyledon; 2.1 - 2.9 = to 9 true | eaves
Damage was assessed on the nost recent growth stage only
* Means in each colum followed by the sane letter are not
significantly different at P = 0.05 (Tukey's studentized test).

1
e

#031

STUDY DATA BASE: 364-1421-8704

CROP: Canol a var. Westar

PEST: Crucifer flea beetle, Phyllotreta cruciferae (Goeze)

NAME AND AGENCY:

W SE, I.L.

Agricul ture Canada, Research Station, Wnni peg, Mnitoba, R3T 2M
Tel . (204) 983-1450, Fax (204) 983-4604

TI TLE: CANOLA SEEDLI NG PROTECTI ON W TH GRANULAR AND SEED DRESSI NG | NSECTI ClI DES

MATERI ALS: FURADAN 10G (car bof uran)
VI TAVAX RS (lindane 68% carbathiin 4.5% thiram 9%
AMAZE (i sof enphos 93% benomyl 20% thiram 2%
COUNTER 5G
BI ODAC 5G ('t er buf os)
ROVRAL ST (lindane 50% i prodione 16.7%
TF-3755 (tefluthrin 20%
UBI - 2554-1 (cl oethocarb 25% carbathiin 6.25% thiram 12.5%
NTN- 33983 24FS

METHODS: Canol a was seeded at 6.0 kg/ha on May 21, 1991 at denlea, Manitoba with
a double disc press drill to a depth of 2 to 3 cmwith 18 cm row spaci ngs.

Plots 1.25 mby 5.0 mwere replicated 8 tines in a randon zed conpl ete bl ock

desi gn. Four sanples of 25 seeds/treatnment were tested for germ nation at 25°C on
moi stened filter paper for 7 days. Flea beetle damage was assessed June 17 and 26
with a rating scale based on % of |eaf surface area damaged; O = no damage; 0.5 =
1-10% 1.0 = 11-25% 2 = 26-50% 3 = 51-75% 4 = 76-100% Two plant counts of
0.25 m2/ pl ot were taken June 17. Plots were harvested by straight conbining on
Sept ember 3.
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RESULTS: Rates in table below refer only to the insecticidal component of the
pesticide formul ation.

CONCLUSI ONS: Granul ar treatnents of FURADAN and COUNTER with VI TAVAX and seed
dressings of AMAZE, UBI-2554-1 and VI TAVAX had hi ghest yields and | owest flea
beetl e danmage to seedlings. COUNTER, ROVRAL ST, and TF-3755 did not increase
yields and only slightly reduced flea beetl e danage. Bl ODAC was nore effective at
i ncreasing yields and preventing flea beetle damage t han COUNTER. NTN-33983 fl ea
beet| e danage was conparable to that of AMAZE, but yields were | ower

Rat e Seed Beet | es Canol a

(g Al/ Germ /100 Pl ant Damage Plants Yield
Treat nent s kg seed) (% plants JN 17 JN 26 /nR (g/ n2)
CHECK - 92 7.9 3.2 2.8 28. 8g* 146. 3h
FURADAN 50 94 2.9 2.0 1.8 58. 8de 201. 2c-f
FURADAN + VI TAVAX RS 50 + 15 96 3.3 0.8 0.6 89. 3a 229. 0a-d
AMAZE 12 97 4.7 1.4 1.4 71.0bcd 222.7a-d
FURADAN + AMAZE 25 + 12 98 3.9 1.1 1.0 72.5bc 223. 0a-d
FURADAN + AMAZE 50 + 12 89 2.5 0.4 0.2 88. 8a 248. 3ab
COUNTER 50 84 4.0 2.5 2.2 44, 3f 175. 4e-h
COUNTER + VI TAVAX RS 50 + 15 89 4.4 1.0 0.9 82. 3ab 240. 5abc
Bl ODAC 50 90 3.8 2.1 1.8 52. 8ef 210. 2b-e
UBI - 2554-1 4 95 3.4 1.2 1.0 77.3abc 251.6a
VI TAVAX RS 15 96 5.6 1.3 1.0 66. Ocd 232. 1a-d
ROVRAL ST 16 76 6.8 2.4 2.7 30. 39 161. 2gh
TF- 3755 0.2 91 4.6 2.7 2.6 44, 3f 169. 9f gh
TF- 3755 0.4 95 4.8 2.7 2.6 44, 3f 167. 3f gh
NTN- 33983 FS 10 80 9.1 1.5 1.5 70.3bcd 196.0d-g
* Means foll owed by the sanme letter are not significantly different

(Duncan's Miultiple Range test, P<0.05).

#032

STUDY DATA BASE: 364-1421-8704

CROP: Canol a cv. Westar

PEST: Crucifer flea beetle, Phyllotreta cruciferae (Goeze)

NAME AND AGENCY

W SE, I.L.

Agricul ture Canada, Research Station, Wnni peg, Mnitoba, R3T 2M
Tel . (204) 983-1450, Fax (204) 983-4604

TI TLE: FLEA BEETLE CONTROL AND CANOLA PROTECTI ON W TH GRANULAR | NSECTI CI DES

MATERI ALS: FURADAN 10G (car bof uran)
COUNTER 5G, BI ODAC 5G (terbuf os)
AMAZE (i sof enphos 93% benonyl 20% thiram 2%
VI TAVAX RS (lindane 68% carbathiin 4.5% thiram 9%

METHODS: Canol a was seeded in a circular row on May 27, 1991 into sterile soil in
pl asti c di shes. Seeds and granul es were placed at equal distances in the row. The
di shes were 85 nmmin dianmeter and 35 nmdeep with a 2 nmhole in the bottomfor
water entry. White quartz sand was placed on the soil to aid beetle assessnents.
A clear plastic cage with screened openi ngs was set overtop the seedlings. Plots
of 1 cage/treatnent were replicated 7 tines. Ten beetl es/plant were added to each
cage 2 days after seedling enmergence, and beetle nortality and feeding injury
wer e assessed after 48 hours. Bioassays were repeated 3, 5 and 7 days after the
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start of the first test. Plant damge was rated based on the percent of |eaf
surface damaged; 0 = no damage; 0.5 = 1-10% 1.0 = 11-25% 2.0 = 26-50% 3.0 =
51-75% 4 = 75-100% The trial was run in a greenhouse at 25-28°C with a 16:8
phot operi od.

RESULTS: Flea beetle nortality data in table bel ow were adjusted by arcsine
transformati on before analysis by Duncan's Miltiple Range test.

CONCLUSI ONS: FURADAN treat nents gave excellent control and protected seedlings
frominjury. Flea beetle control with COUNTER was significantly |ower than
FURADAN, and feeding injury was higher. VITAVAX added to COUNTER i ncreased
control for the first 2 days, and reduced feeding injury. Bl ODAC gave
significantly better flea beetle control than COUNTER for 2 bioassays, but flea
beetle injury for both treatnents was the same by the third bioassay.

Rat e Pl ant

(g Al/ Fl ea Beetle Mrtality Damage Rating
Treat nent s kg seed) 2 d 5d 7 d 9d 3d 5d7d 9d
G anul es
Check - od* 3d 3c lc 1.4 2.0 2.1 2.2
FURADAN 50 94ab 96a 94a 100a 0.2 0.4 0.3 0.2
FURADAN + VI TAVAX 50 + 15 99a 100a 100a 99a 0.1 0.1 0.3 0.1
FURADAN + AMAZE 25 + 12 98a 100a 100a 99a 0.2 0.2 0.3 0.2
FURADAN + AMAZE 50 + 12 100a 100a 100a 100a 0.2 0.2 0.1 0.1
COUNTER 50 46¢C 41c 26b 27b 0.7 1.1 1.4 1.5
COUNTER + VI TAVAX 50 + 15 93ab 46c¢c 40b 35b 0.2 0.5 0.7 1.0
Bl ODAC 50 79b 86b 53b 32b 0.5 0.9 1.4 1.9
* Means foll owed by the sanme letter are not significant (DVR, P<O0.05).
#033

STUDY DATA BASE: 364-1421-8704
CROP: Canola cv. Westar
PEST: Crucifer flea beetle, Phyllotreta cruciferae (Goeze)

NAME AND AGENCY

W SE, I.L.

Agricul ture Canada, Research Station, Wnni peg, Mnitoba, R3T 2M
Tel . (204) 983-1450, Fax (204) 983-4604

TI TLE: FLEA BEETLE CONTROL I N CANOLA W TH SEED DRESSI NG | NSECTI Cl DES

MATERI ALS: AMAZE (i sof enphos 93% benomyl 20% thiram 2%
VI TAVAX RS (lindane 68% carbathiin 4.5% thiram 9%
TF-3755 (tefluthrin 20%
UBI - 2554-1 (cl oethocarb 25% carbathiin 6.25% thiram 12.5%
ROVRAL ST (lindane 50% i prodione 16.7%
NTN- 33983 24FS

METHODS: Treatnents were seeded May 27, 1991 into sterile soil in 16 dramplastic
containers that had a 2 mmhole in the bottomfor water entry. Wiite quartz sand
was placed on the soil, and clear plastic cages with screened openi ngs were

pl aced overtop the vials after seedling emergence. Plots of 1 cage/treatnent were
replicated 7 tinmes. Ten beetles/plant were added to each cage 2 days after
seedl i ng energence, and beetle nortality and feeding injury were assessed 2, 5,

7, and 9 days later. Al dead beetles were replaced with live adults after each
assessnment. Pl ant damage was rated according to percent of |eaf surface damged

1991 Pest Managenment Research Report



43

by beetles: 0 = no damage; 0.5 = 1-10% 1.0 = 11-25% 2.0 = 26-50% 3.0 = 51-75%
4.0 = 76-100% The trial was run in a greenhouse at 25-28°C with a 16:8
phot operi od.

RESULTS: Flea beetle nortality presented in table bel ow were adjusted by arcsine
transformati on before analysis by Duncan's Miltiple Range test.

CONCLUSI ONS: AMAZE was only treatnment not to show a loss in efficacy after 9
days. While VI TAVAX and ROVRAL efficacy declined by the third bioassay, both
still protected plants fromfeeding injury. NTN-33983 effectively prevented
damage, but did not control flea beetles. UBI-2554-1 failed to either protect
seedlings or control beetles. TF-3755 at the highest rate controlled beetles for
7 days, but plant damage was extensive after the final bioassay.

Rat e Pl ant

(g Al/ Fl ea Beetle Mrtality Damage Rating
Treat nent s kg seed) 2 d 5d 7 d 9d 3d 5d7d 9d
Check - 1ld* 4e od 8de 1.5 2.0 1.9 1.9
AVAZE 12 100a 100a 98a 100a 0.3 0.4 0.4 0.5
TF- 3755 0.2 3cd 8de 9c 12de 0.9 1.2 1.3 1.7
TF- 3755 0.4 1d 18cd 3cd 2e 1.0 1.4 1.7 2.1
TF- 3755 1.0 78b 49b 40b 25cd 0.3 0.6 1.1 2.1
UBI - 2554-1 4 8cd 31bc 5cd 8de 0.9 1.2 1.4 1.7
VI TAVAX RS 15 99a 100a 46b 43bc 0.1 0.2 0.2 0.3
ROVRAL ST 16 99a 99a 55b 65b 0.1 0.2 0.2 0.4
NTN- 33983 10 l4c 22cd 10c 19cde 0.6 0.8 1.0 1.0
* Means foll owed by the sanme letter are not significant (DVR, P<O0.05).
#034

STUDY DATA BASE: 364-1411-8803
CROP: Fl ax var. MacG egor
PEST: Potato aphid, Macrosi phum euphorbi ae ( Thomas)

NAME AND AGENCY

W SE, I.L.

Agricul ture Canada, Research Station, Wnni peg, Manitoba R3T 2M
Tel . (204) 983-1450, FAX (204) 983-4604

TI TLE: APPLI CATION TI M NG FOR APHI D CONTROL I N FLAX I N MANI TOBA

MATERI ALS: SEVIN XLR (carbaryl)
DECI S 5EC (del tamet hrin)
CYGON 40EC (di met hoat e)

METHODS: Fl ax was seeded 2 cm deep at a rate of 35 kg/ha on May 23, 1990 at
Portage la Prairie, Manitoba. Plots 2.0 mby 7.5 mwere separated by unseeded
strips 1 mwide within blocks and 2.5 m w de between bl ocks, and were arranged in
a random zed conplete block design with 5 replicates. Treatnents were nade with a
C02- pressurized hand sprayer, that had D4-25 disc core nozzles that applied

vol unmes of 220 L/ha at 300 kPa. CYGON was applied weekly to separate treatnents
fromfirst flower to early green boll, and to a single treatnent that included
all 3 applications. DECIS and SEVIN were applied at the tinme of the second CYGON
application. SEVIN was applied to study effects of beneficial insects on aphid
popul ati ons. Aphid densities were assessed weekly fromJuly 24 to August 14 by
randomy selecting 20 stenms within each plot. A strip 1.33 mwi de fromthe m ddl e
of each plot was machi ne-harvested on Septenber 25.
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RESULTS: Aphid densities and yields were anal yzed by a two-way anal yses of
vari ance, and presented in the table bel ow

CONCLUSI ONS: All CYGON treatments significantly decreased aphid densities and

i ncreased yields. CYGON treatnments applied before July 31 or the early green bol
stage had significantly higher yields. DECI S also significantly reduced aphid
densities, and significantly increased yields. Aphid densities were significantly
i ncreased by SEVIN, and yields were reduced. The optinmal spray timng in this
trial would be on or just before July 18, or when |less than 10% of plants are
flowering, to mnin ze aphid damage and effects on nontarget organisns.

Aphi ds per shoot Yield
Tr eat nent Spray Date 24 Jul 31 Jul 7 Aug 14 Aug (kg/ ha)
CYGON 40EC** July 18, 24, 31 0.51c* 0.42b 0. 51c 0. 79c 2322ab
CYGON 40EC July 18 0. 37c 1.99b 3.50c 2.87c 2399a
CYGON 40EC July 24 7.74b 0. 39b 2.00c 1.19c 2272ab
CYGON 40EC July 31 7.02b 34.95a 9. 1l1c 2.05c 1971c
DECI S 5EC July 24 7.35b 6.61b 15.61c 12.77c 2082bc
Cont r ol - 2.41a 45.19a 77.27b 29. 22b 1680d
SEVI N XLR July 24 7.97b 35.59a 104.59a 51.12a 1573d

** CYGON 40EC was applied at 210 g Al/ha, DECIS 5EC at 10 g Al/ha, and SEVIN
XLR at 560 g Al/ ha.
* Means foll owed by the sanme letter are not significant (DVR, P<O0.05).

#035

STUDY DATA BASE: 364-1411-8803

CROP: Fl ax var. MacG egor

PEST: Potato aphid, Macrosi phum euphorbi ae ( Thomas)

NAMVE AND AGENCY

W SE, I.L.

Agricul ture Canada, Research Station, Wnni peg, Manitoba R3T 2M
Tel . (204) 983-1450, FAX (204) 983-4604

TI TLE: APPLI CATION TI M NG FOR APHI D CONTROL I N FLAX

MATERI ALS: SEVIN XLR (carbaryl)
DECI S 5EC (del tamet hrin)
CYGON 40EC (di met hoat e)

METHODS: Plots 2.0 mby 7.5 mwere seeded at 35 kg/ha on May 15, 1990 at d enl ea
Mani t oba. The crop was seeded 2 cmdeep with rows 18 cm apart. Plots were

separ ated by unseeded strips 1 mw de within blocks and 2.5 m w de between

bl ocks, and arranged in a random zed conplete bl ock design with 5 replicates.

Treatnents were nmade with a CO02-pressurized hand sprayer, that had D4-25 disc
core nozzles that applied volunmes of 220 L/ha at 300 kPa. CYGON applications were
made weekly to separate treatments fromflowering to early boll turn, and to a
single treatnment that included all 3 sprays. DECIS and SEVIN were applied 1 week
after initial CYGON applications. SEVIN was applied to nonitor inpact of
predators on aphid densities. Aphids were assessed weekly fromJuly 26 to August
9 by randomy selecting 20 stens within each plot. Yields were taken by straight
combi ni ng on August 21 after the bolls had ripened.

RESULTS: Aphid densities and the yield were analyzed by a two-way anal yses of
variance at a significance level of P < 0.05 as presented in the table bel ow
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CONCLUSI ONS: All CYGON treatments significantly reduced aphid densities. DECIS

al so significantly controlled aphids, but to a |l esser extent than CYGON. Wile
yields were not significantly increased by CYGON, slight increases were noted the
earlier applications were nade. The preferred spray date for CYGON in this
experiment was July 23, which was the earliest application date after the end of
flowering. Aphid densities were not affected by the inpact of SEVIN on aphid

pr edat or s.

Aphi ds per shoot Yield
Tr eat nent * Spray Date 26 Jul 2 Aug 9 Aug (kg/ ha)
CYGON 40EC July 16, 23, 30 0. 18c* 0.22b 0.12b 1951a
CYGON 40EC July 16 0. 85c 2.65b 0. 44b 1853a
CYGON 40EC July 23 0. 38c 1.80b 0. 25b 1783a
CYGON 40EC July 30 12. 31ab 1.84b 0. 37b 1748a
DECI S 5EC July 23 6. 64bc 16. 95b 4.99a 1825a
Cont r ol - 17. 66a 53.43a 0. 75b 1727a
SEVI N XLR July 23 16. 75a 49. 58a 1.28b 1677a

* CYGON 40EC was applied at 210 g Al/ha, DECI S 5EC at 10 g Al/ha, and
SEVIN XLR at 560 g Al/ ha.
** Means foll owed by the sanme letter are not significant (DVR, P < 0.05).

#036
STUDY DATA BASE: 280-1452-9110
CROP: Cooking onion, cv. Blitz

PEST: Oni on maggot, Delia antiqua (Meigen)
Dar ksi ded cutworm Euxoa nessoria (Harris)
Onion thrips, Thrips tabaci Lindeman

NAME AND AGENCY

TOLMAN, J.H and MFADDEN, G A

Agricul ture Canada, Research Centre, 1400 Western Road
London, Ontario N6G 2V4

Tel . (519) 645 4452 Fax (519) 645 5476

TI TLE: EVALUATI ON OF FURROW GRANULAR | NSECTI Cl DES FOR CONTROL OF | NSECT PESTS OF
COOKI NG ONI ONS ON ORGANI C SO L

MATERI ALS: AZTEC 2. 1G (phosetbupirim 2.0% + cyfluthrin 0.1%
BAY- NTN- 33893 2. 5G (I mi dachl opri d)
BAY- MAT- 7484 2G (phoset bupirim
FORCE 1.5G (tefluthrin)
LORSBAN 15G (chl or pyri f os)

METHODS: Cooki ng oni ons were planted in London on May 9 in 3-row mcroplots (2.25
Xx 0.9 m filled with insecticide residue-free organic soil; all treatnents were
replicated 3x in a random zed conpl ete bl ock design. Before the seed furrow was
cl osed insecticides were hand-applied, with a nodified salt shaker, in a 2-3 cm
band in the bottomof the furrow On May 29 a total of 250 OM eggs were buried 1
cm deep beside 1 onion row in each plot. The infested row was delineated by

st akes and the nunmber of onions counted. Infestations were repeated on June 5,
11. Surviving onions were counted 4 wk after each infestation and percent |oss
cal cul ated. On June 12, when onions had 3-4 true |eaves, 4 replicates of 10,

4t h-5th instar | arvae DSCWwere confined in screened plastic cages over the
treated row. The nunber of onion seedlings in each cage was counted; danaged

oni ons were counted after 2 days and percent damage cal cul ated. On July 11 when
oni ons had devel oped 6-8 true |eaves, 2 plants were pulled from both guard rows
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of each plot (12 plants/trt.) and the nunber of OT adults and nynmphs counted. OT
counts were repeated weekly until August 15.

RESULTS: See tabl e bel ow

CONCLUSIONS: In all OMinfestations all treatnments significantly reduced OM
damage relative to the CONTROL. In the latter 2 infestations, both rates of AZTEC
and NTN-33893 and the higher rates of MAT-7484 and FORCE all provided
significantly better control of OM damage than the commercial standard, LORSBAN
Al t hough DSCW damage to oni ons was highly variable, the higher rate of FORCE
significantly reduced the nunmber of danaged onions. Nunmbers of OT varied greatly
fromplant to plant. Nonethel ess seed-furrow application of AZTEC, MAT-7484 and
FORCE del ayed buil dup of OT populations in treated plots. Although these

i nsecticides did not elimnate OT fromtreated plots, growers applying themfor
OM control mght well be able to delay initiation of foliar insecticide program
for OT control

Nb. Insecti- Rat e Mean % Oni on Loss Mean % Dam Mean Nb. OT Nynphs/
ci de (g Al/ 29/ 5 5/6 11/ 6 Oni ons Pl ant
100 m I Il 11 24/ 7 15/ 8
1 AZTEC 1.0 + 3.0 b* 11.3 c 4.9 64. 3 abc 16.4 bc 15.1 b
0. 05
2 AZTEC 2.0 + 6.8 b 7.0 c 3.7 d 42.0 abc 30.1 bc 11.3 b
0.10
3 MAT-7484 1.00 13.7 b 15.7 ¢ 18.1 cd 48. 2 abc 24.5 bc 17.6 b
4 MAT-7484 2.00 9.7 b 5.0 ¢ 0.0 d 76.7 ab 29.5 bc 17.8 b
5 FORCE 1.13 19.2 b 20.8 bc 41.3 b 39.7 bc 32.5 bc 12.0 b
6 FORCE 2.25 1.7 b 11.1 c 4.2 d 15.9 ¢ 32.1 bc 34.4 b
7 NTN-33893 1.50 15.7 b 5.0 ¢ 9.8 d 83.3 ab 10.3 ¢ 34.0 b
8 NTN-33893 3.00 9.7 b 12.2 ¢ 8.8 d 49. 0 abc 13.3 ¢c 32.6 b
9 LORSBAN 4.80 13.8 b 39.4 b 34.5 bc 95.0 a 53.9 ab 42.3 b
10 CONTROL ---- 69.4 a 68.9 a 68.5 a 85.5 ab 71.8 a 107.6 a
* Means within a colum followed by the same letter are not significantly
different (P = 0.05) as deternm ned by Duncan's New Miltiple Range Test.
#037

| CAR: 84100737

CROP: Onions, var. Taurus

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

NAME AND AGENCY

RI TCEY, G, MEWEN, F.L., HARRIS, C. R

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

MACDONALD, M R., HOVIUS, S

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

Tel . (416) 775-3783, Fax (416) 775-4546

TI TLE: PESTI Cl DES FOR ONI ON MAGGOT CONTROL - PRECI SI ON SEEDI NG
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MATERI ALS: Each of the following treatnments was applied at 3 different rates of
application: DYFONATE(R) 10 G (fonof os)

LORSBAN(R) 15 G (chl orpyrifos)

TRI GARD 3 g (cyromazi ne)

FORCE 1.5 G (telfluthrin)

AZTEC 2.1 G (phosetbupirin 2.0% + cyfluthrin 0.1%

BAY- NTN- 33893 2.5 G (1-[(6-Chl oro- 3-

pyridi nyl)methyl]-4,5-di hydro-N-nitro-1Him dazol - 2- am ne)
PRO GRO(R) (carbathiin 30% thiram 50%

METHODS: The tests were done at the Holland Marsh on nuck soil. The experinmenta
pl ot was arranged in a randon zed conpl ete bl ock design with four replicates.
Seed was custom coated PRO GRO-treated seed. The granul ar formul ati ons were
applied by using a Stan-Hay precision seeder in a bed of four double rows 24 m

| ong. Each bed had three different rates of application of a granular treatnent
and an untreated row. On May 28 initial stand was based on the nunber of plants
in each of two, 2 mlengths selected at randomin each row The designated
segnments for the first generation were checked on May 29, June 3, 6, 10, 13, 17,
20, 24, 27, July 2, 5, and 8, and damaged plants were counted and renoved. On
July 12, all plants were pulled fromthe sanme two, 2 m segnents in each row and
pl ants exam ned for naggot damage. On June 11, plants were neasured in 2 m of
each row to determ ne any growth effects due to toxicants. At the end of the
second and third generation, all plants were pulled fromthe designated two, 2 m
l engths in each row and plants were exam ned for maggot damage. On Septenber 18,
5 m of onions of each row were harvested for yield.

RESULTS: Data are presented in Table 1

CONCLUSIONS: In the first generation of the onion maggot, DYFONATE and LORSBAN
controlled the infestation of the onion naggot. The unregistered insecticides
TRI GARD, FORCE and AZTEC were as effective as the registered insecticides in
controlling the onion maggot, BAY-NTN was not satisfactory. By the end of the
third generation the accumul ati ve damage of the oni on maggot had i ncreased for
all treatments. Al treatnments provided higher yield than the untreated plots
with the exception of BAY-NTN
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Table 1. Initial onion stand, percent naggot damage and yield follow ng the
i ndi cated treatnment at seeding.*

Initial Maggot danmage (% Yield
Rat e* * pl ant Hei ght **** (kg/ ha
Treat nents g Al/100m count*** (cm Gen 1/5 Gen 2/6 Gen3/6 x10/3)/7
DYFONATE 10G 0 137 19 25. 1a8 34. 3a 26. 3ab 58. 8bcd
4.4 164 18 4. 1cd 18. 5abc 16. 9abc 72. 0abc
8.8 165 17 2.7cd 9.7bc 13. 6abc 67. 9abc
18.0 143 17 1.9cd 8.6cd 14. 1bc 65. 5abc
LORSBAN 15G 0 146 19 20. 4ab 33. 5a 29. 8a 56. 8cd
4.4 166 19 3. 6cd 16. 8abc 18. 6abc 67. labc
8.8 188 18 3. 2cd 11. 4cd 7.8c 68. 4abc
18.0 138 18 1.1cd 4. 3c 7.7c 79. 4a
TRI GARD 3G 0 141 19 9. 8bcd 24.4abc 19. 2abc 57. 0cd
1.6 149 18 1.7cd 7.4cd 11. 1bc 74. 3abc
2.4 152 19 1.7cd 8. lcd 9. 1c 68. Oabc
4.8 131 19 0. 2cd 6. 6¢cd 8. 3c 73. 9abc
CHECK 0 114 19 12. 6abc 22. 3abc 18. 8abc 47. 6d
FORCE 1.5G 2.3 158 19 3. 8cd 9.7cd 14. 7abc 76. 0ab
AZTEC 2.1G 2.1 161 18 1. 4cd 6. 1lcd 16. 5abc 75. 7ab
BAY- NTN- 33893
2.5G 3.0 124 18 11.5bcd 25.9abc 25. 3ab 43. 4abc

* Seeded May 3, 1991.
** Based on insecticide component.
*** Counted May 28. Based on 4 mof row, 4 replicates.
**** Measured June 11
5 Accumul ative counts June 3, 6, 10, 13, 17, 20, 24, 27, July 2,5,8 and 12.
6 2nd generation, final count August 23; 3rd generation, final count Sept 24.
7 Based on 5 m 4 replicates, Sept. 18.
8 Means followed by the sane letter are not significantly different (P=0.05)
according to Duncan's Miltiple Range Test.

/
/
/
/

#038

| CAR: 84100737

CROP: Onions, var. Autumm Spice

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

NAME AND AGENCY

RI TCEY, G, MEWEN, F.L., HARRIS, C. R

Departnment of Environnmental Biol ogy, University of Guel ph, Ontario N1G 2W
Tel . (519) 824-4120, ext. 3333; Fax, (519) 837-0442

TI TLE: PESTI CI DES FOR ONI ON MAGGOT CONTROL

MATERI ALS: Each of the followi ng treatnments was applied at different rates of
application: DYFONATE(R) 10 G (fonof 0s)

LORSBAN(R) 15 G (chl orpyrifos)

TRI GARD 3 G (cyromazi ne)

FORCE 15 G (tefluthrin)

BAY- NTN- 33893 2.5 G (1-[(6-
Chl or 0- 3- pyridi nyl ) met hyl ] -4, 5-di hydro-N-nitro-1H-i m dazol -2-ani n e)

AZTEC 2.1 G (phosetbupirin 2.0% + cyfluthrin 0.1%

DYFONATE ST (fonofos 431 g/L)

PRO GRO(R) (carbathiin 30% thiram 50%

1991 Pest Managenment Research Report



49

METHODS: The tests were done at the Holland Marsh on nuck soil. The experinmenta
pl ot was arranged in a randoni zed conpl ete bl ock design with four replicates.
Each plot had two rows 6 mlong with 40 cm between the rows. In addition to the
granul ar pesticides applied with the seed, all seed was treated by shaking it
with a dust fornulation of PRO GRO at 25 g PRO GRO 1 kg seed. The granul ar
formul ati ons were applied in the furrow at planting tine by adding themw th the
seed on a V-belt planter. Estimtes of the effectiveness of treatnents were nade
as follows: one row of each plot was exam ned May 29, June 3, 6, 10, 13, 17, 20,
24, 27, July 2, 5 and 8 for onion nmaggot damage. On each date plants wilting from
oni on maggot were renoved. On July 12, the remaining plants were pulled and

exam ned for onion maggots. The second row was harvested on Septenber 18 for

yi el d.

RESULTS: Data are presented in Table 1

CONCLUSI ONS: The granul ar insectici de DYFONATE was not as effective as LORSBAN in
controlling the high infestation (56.2% of the onion nmaggot. The unregi stered

i nsecticides TRI GARD, FORCE and AZTEC were effective and showed potential for the
control of the onion maggot. The seed treatnent nethod of application of DYFONATE
was as effective as the granular treatment of DYFONATE. BAY- NTN was not
satisfactory. Wth the exception of AZTEC, all treatnents provided higher yield
than the untreated plots.

Table 1. Initial stand, percent nmaggot danmage and yield follow ng the indicated
treat nent at seeding.*

Initial Maggot
Rat e pl ant damage* ** Yield
(g Al/100 m count ** (9% (kg/ ha x 10/ 3)***=*

DYFONATE 10 G 4.4 197 24.5b/ 7 46. 4b

8.8 192 15. 3b 44. 2b
LORSBAN 15 G 4.4 213 10. 1b 62.7b

8.8 205 8.7b 63. 8b
TRI GARD 3 G 1.6 214 4.7b 62.9b

2.4 200 1.4b 66. Ob

4.8 179 1.5b 62. 6b
FORCE 1.5 G 2.25 220 9.4b 65. 8b
BAY- NTN- 33893 2.5 G 3.0 204 49. 8a 36. 7a
AZTEC 2.1 G 2.1 205 1.1b 65. 4b
DYFONATE ST***** 0. 026 160 12.7b 47.7b

0. 025 192 14.1b 50. 5b
CHECK 233 56. 2a 33. 6a

* Seed treated with Pro G o (carbathiin 30% thiram 50% .
Based on 4 replicates. Seeded May 6, 1991.
** Per 6 mof row May 28; nean of 4 replicates.
***  Accumul ative counts June 3,6,10,13, 17, 20, 24, 27, July 2, 5, 8 & 12.
Based on 6 m 4 replicates.
**x* Based on 6 m 4 replicates, Septenmber 18.
**x** ST = seed treated (Chi pman Inc.).
/6 Kg ai/ kg seed.
/7 Means foll owed by the sane letter are not significantly different (P=0.05)
according to Duncan's Miultiple Range Test.
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#039

| CAR: 84100737

CROP: Onions var. Taurus

PEST: Onion thrips, Thrips tabaci

NAMVE AND AGENCY

RI TCEY, G, MEWEN, F.L., HARRIS, C. R

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

TITLE: |1 NSECTI Cl DE FOLI AR TREATMENT TO CONTROL THRI PS ON ONI ONS

MATERI ALS: DI AZI NON(R) 50% WP
CYMBUSH(R) 250 EC (cypernethrin)
DECI S(R) 5.0 EC (deltamethrin)
SAFER(R) Insecticide (potassiumsalts of fatty acids 49%

METHODS: The tests were done at the Holland Marsh on nuck soil. Onions were

pl anted with a Stan-Hay precision seeder in a bed of four double rows. The
experimental plot was arranged in a random zed conpl ete design. The plots were
two beds, 7 mlong, replicated four tines. The treatnents were applied at 353 L
of liquid/ha with an Enti 3200 hi gh cl earance sprayer with solid cone spray
nozzl es at 433 kPa. The thrips popul ati on was assessed by exam ning ten onions in
each plot. Nynphs and adults were counted on each | eaf and the |eaf was stripped
to count thrips in the leaf axil.

RESULT: As presented in the Table bel ow

CONCLUSI ON: One application of CYMBUSH or DECI S provided as good control up to 4
weeks after application as did DI AZI NON or SAFER on a weekly schedul e. Control
with SAFER was not as good as with the other insecticides.

Mean nunmber of thrips per plant after insecticide foliar application

Mean number of thrips per plant

July August
Rat e Appl i cation

Treat nents (g Al/ha) date 11 18 25 1 8
CYMBUSH 70 July 22 0. 8b 0. 6¢ 0. 3b
CYMBUSH 70 July 29 1.0c 0. 8b
DI AZI NON 500 July 15 0. 3b 2.1ab 0.5c 0.9b
CYMBUSH 70 Aug. 5
DECI S 10 July 29 1. 1c 2.3b
DECI S 12.5 July 29 0.7c 2.0b
DI AZI NON 500 July 8, 15, 29 0. 0b2 0. 2b 0. 4b 0.7c 0. 3b

Aug. 5
CYMBUSH 70 July 22
SAFER 1: 501 July 8,15, 22 0. 5ab 1.2b 3. 8a 4.5b 4.9b

29, Aug. 5
CONTROL 1.1a 2. 8a 3. 6a 8.7a 20.8a
1 SAFER | nsectici de: H20.
2 Means foll owed by the sanme letter are not significantly different (P=0.05)

according to Duncan's Miltiple Range Test.
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#040

STUDY DATA BASE: 206003

CROP: Spani sh Onion cv. Cache

PEST: Onion nggot, Delia antiqua (Migo)

NAME AND AGENCY

McDONALD, M R And HOVIUS, S.J.

Mick Research Station, H R 1.0, Kettleby, Ontario LOG 1J0
Tel . 416-775-3783, Fax 416-775-4546

TI TLE: EVALUATI ON OF LORSBAN 4E FOR ONI ON MAGGOT CONTROL ON SPANI SH ONI ON
TRANSPLANTS

MATERI ALS: LORSBAN 4E (chl orpyri fos)

METHODS: Spani sh oni ons were seeded in Plastoner trays in the greenhouse on March
27, 1991. The plants were placed outdoors to harden off on May 6. LORSBAN 4E at
1.6 m./ 475 nmL of water per tray was applied to 1/3 of the trays of plants on My
8. The Spani sh onions were transplanted into organic soil at Mick Research
Station on May 13. A random zed conpl ete bl ock arrangenent with 4 bl ocks per
treat nent was used. Each replicate consisted of two 5 mrows. LORSBAN 4E at 210
m. in 1000 m water/1000 m of row was applied to another 1/3 of the transplants
as a field drench on May 28. The effectiveness of the treatnments for maggot
control was eval uated by counting the nunber of damaged plants on June 3 and July
16.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: LORSBAN 4E applied to plug plants prior to transplanting
significantly reduced the incidence of onion maggot damage to Spani sh oni ons at
m d-sunmer (July 16). Applications of LORSBAN 4E to plug plants or in the field
reduced the incidence of damage from both the first (June 3) and second (July 16)
generation of maggots but these differences were not significant. Applications of
LORSBAN 4E to the plug plants in the trays provides effective onion maggot
control with a very small ampunt of insecticide.

June 3 July 16
Met hod Tr eat ment Rat e Per cent Per cent
m /L Damage Damage
Tray Drench LORSBAN 4E 3.4 0.0 a* 0.50 a
Field Drench LORSBAN 4E 210.0 2.25 a 2.25 ab
Check 7.00 a 9.50 b
* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected LSD Test.
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#041
CROP: Potato cv. Russet Burbank
PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

BO TEAU, G lles

Agricul ture Canada, Research Station, Fredericton, NB, E3B 477
Tel . (506) 452-3260, Fax (506) 452-3316

TI TLE: EFFI CACY OF BACI LLUS THURI NG ENSI S COVBI NED W TH BOND AGAI NST THE COLORADO
POTATO BEETLE

MATERI ALS: Bacil lus thuringiensis var. san diego; B.t. var tenebrionis:
TRI DENT; BOND; BELMARK 300 EC (fenval erate)

METHODS: Plots consisted of 4 rows 7.3 min length with rows 0.91 m apart. The
treatnments were replicated four times in a randonm zed bl ock design. Potatoes were
pl anted May 13 at 41 cm spacing. Treatnments consisted of MONE + BOND 0. 125% v: v
(7.5 L/ha); MONE + BOND 0.250% v:v (7.5 L/ha); TRIDENT + BOND 0.125% v:v (10

L/ ha); TRIDENT + BOND 0.250% v:v (10 L/ha); and BELMARK (0.2 L/ha). Treatments
were applied on June 24, July 2 and 8. BELMARK was applied on all treatnments on
July 24 and GUTHI ON applied on July 15, 29 and August 7 and 9. Counts of the

Col orado potato beetles were taken from5 whole plants chosen randomy fromthe 2
center rows of each plot. Defoliation was evaluated visually in each plot. The
plots were topkilled on August 13 and the two middle rows of each plot harvested
Septenmber 3. All treatnments were applied with a tractor nounted sprayer (800

L/ ha, 1200 kPa).

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: Bacterial insecticides MONE and TRIDENT had sim |l ar efficacy

agai nst the Col orado potato beetle |larvae. Defoliation levels were simlar as
well as yields. In both products yields were higher than in plots treated with
BELMARK and they were all higher than in the control plots which were destroyed.
The addition of the product BOND had no positive effect in protecting against
defoliation or in protecting against |ower yields. The season was unfavorable for
the testing of the agent BOND. The summer was unusually hot and very dry. The
addition of BOND can only be of value when the bacterial insecticides may be
washed off the |eaves due to persistent or frequent rainfall. The |ower rate of
protection by BELMARK is the result of insecticide resistance within the test
popul ati on.
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Table 1. Plant defoliation, nmean nunber of Col orado potato beetle | arvae and
yield in potato plots.

Col orado potato beetle | arvae and defoliation*

Tr eat nent L1 L2 L3 L4 Yield (t/ha)

I nsectici de Rat e June 25 Jul 2 Jul 8 Jul 12 Tot al Mar ket abl e
MONE + BOND 7.5 L/ha 60.8 103.5(2) 25.5b(2) 19.8b(2) 14 a 2 a
0.125% v:v

M ONE + BOND 7.5 L/ha 45.3 55.0(2) 23.5b(2) 24.3b(2) 14 a 3 a
0.250% v:v

TRI DENT+BOND 10.0 L/ha 33.0 93.3(2) 24.0b(2) 19.5b(2) 13 a 3 a
0.125% v:v

TRI DENT+BOND 10.0 L/ha 30.3 57.8(2) 45.5ab(2)14.8b(2) 13 a 3 a
0.250% v:v

BELMARK 0.2 L/ha 53.8 67.3(3) 25.8b(3) 39.8b(3) 11 b 1 ab

Check  ------ 29.5 124.8(4) 63.8a(5)120.5a(6) 3¢c 0O b
* Defoliation index: scale of 0 to 8 - 0 to 100% defoliation

** Val ues followed by the sane letter in a colum are not significantly

different (P>0.05) according to Duncan's Miultiple Range Test.

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

NAME AND AGENCY

BO TEAU, G lles

Agricul ture Canada, Research Station, Fredericton, NB, E3B 477
Tel . (506) 452-3260, Fax (506) 452-3316

TI TLE: CONTROL OF THE COLORADO POTATO BEETLE W TH THE SYSTEM C | NSECTI ClI DE
BAY- NTN- 33893

MATERI ALS: BAY- NTN- 33893 240 FS 2.5% GR;, DI - SYSTON 15G (di sul f ot on)

METHODS: Plots consisted of 4 rows 7.3 min length with rows 0.91 m apart. Each
treatnent was replicated four tines in a conpletely randonm zed bl ock design
Pot at oes were planted May 14 at 40 cm spaci ng. The insecticides were applied in
the seed furrow at planting. To protect plants fromenerging adults, Guthion (0.2
L/ ha) was applied on all treatments on July 29 and August 7. Counts of the

Col orado potato beetles were taken from5 whole plants chosen randomy fromthe 2
center rows of each plot. Defoliation was evaluated visually in each plot. The
field was topkilled on August 29 and the two center rows were harvested on

Sept ember 18.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: I nsect pressure in the test field was high as reveal ed by the | ow
yield and high defoliation figures in the check plots. DI-SYSTON, a registered
systemic insecticide with | ow efficacy agai nst the Col orado potato beetl e,
behaved as expected, offering | ow crop protection. The system c insecticide
BAY- NTN- 33893 prevented defoliation throughout the season with resulting
excel l ent yields. Previous work at our |aboratory has shown that a defoliation
i ndex of 2 indicates the beginning of economc yield | osses. Plots treated with
NTN never reached that |evel of defoliation indicating that the yields obtained
were near optiml under the dry grow ng conditions of the 1991 sumer. The
significant differences in yield between the 3 rates of NIN are probably the
result of inter-plot variations nore than the result of product rate. It would
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seem that the lower rate of application is satisfactory to obtain good crop
protection against the Col orado potato beetle. Please note that the product
protection resulted in a reduced nunmber of egg masses on plants at the begi nning
of the season.

Table 1. Plant defoliation, nmean nunber of Col orado potato beetle | arvae and
yield in potato plots treated with system c insecticides.

Rat e
Tr eat nent (product/ L1 L2 L3 L4 Yield (t/ha)
I nsecticide ha) June 28 Jul 4 Jul 11 Jul 17 Total Marketable
NTN- 33893,
2.5% G . 4 kg 33 ab 4 b 5Db (1) 3 b (1) 200D 11 b
NTN- 33893,
2.5% G . 8 kg 10 ab 1b 0 b (1) 0b (0) 27 a 16 a
NTN- 33893,
2.5% G . 12 kg 0b 0b 2 Db (1) 1b(0) 210D 12 b
Dl - SYSTON 15G 21 kg 23 ab 56 a 50 a (4) 117 a (4) 6 c 2c
Check  ------ 50 a 66 a 71 a (5) 116 a (6) 3d 0c
* Defoliation index: scale of O to 8 - O to 100% defoliation
** Val ues followed by the sane letter in a colum are not significantly

different (P>0.05) according to Duncan's Miultiple Range Test.

#043
CROP: Potato cv. Russet Burbank
PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

BO TEAU, G lles

Agricul ture Canada, Research Station, Fredericton, NB, E3B 477
Tel . (506) 452-3260, Fax (506) 452-3316

TI TLE: COVPARI SON OF TWO FORMULATI ONS OF BACI LLUS THURI NG ENSI S AGAI NST THE
COLORADO POTATO BEETLE

MATERI ALS: Bacil lus thuringiensis var. san diego;
M ONE, MyX 1806; BELMARK 300 EC (fenval erate)

METHODS: Plots consisted of 4 rows 7.3 min length with rows 0.91 m apart. The
treatnments were replicated four times in a random zed bl ock desi gn. Potatoes were
pl anted May 13 at 41 cm spacing. Treatnments consisted of MONE (7.5 L/ha); MyX
1806 (4.5 L/ha); MyX 1806 (6.0 L/ha); MYX 1806 (7.5 L/ha); and 3 treatnments of
BELMARK (0.2 L/ha). Treatnents were applied on June 24, July 2, 8. BELMARK was
applied on all treatnments on July 24 and GUTHION (2.0 L/ ha) applied on July 15,
29 and August 7, 9. Counts of Col orado potato beetles were taken from5 whol e
pl ants chosen randomy fromthe 2 center rows of each plot. Defoliation was
eval uated visually in each plot. The plots were topkilled on August 13 and the
two middl e rows of each plot harvested Septenber 3. Al treatnments were applied
with a tractor nmounted sprayer (800 L/ha, 1200 kPa).

RESULTS: As presented in the table bel ow.
CONCLUSI ONS: The bacterial insecticide M ONE provided control of the Col orado

potato beetle that was superior to BELMARK. The registered fornul ati on M ONE was
of simlar efficacy as the encapsul ated fornul ati on of the same bacteria at the
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sane rate. The encapsul ated fornul ati on was as effective at the lower rate as at
the hi gher rate. Even though the MyYX 1806 did not seemto have a higher efficacy
as MONE, the ability to use a lower rate of the product m ght reduce costs and
encourage growers to increase their use of bacterial insecticides.

Because of the heavy infestation of potato beetles in the test field, contro
pl ots were destroyed and three applications of the standard BELMARK were unabl e
to provide full control of the pests.

Table 1. Plant defoliation, nmean nunber of Col orado potato beetle | arvae and
yield in potato plots.

Col orado potato beetle | arvae and defoliation*

Tr eat nent L1 L2 L3 L4 Yield (t/ha)
I nsectici de Rat e June 25 Jul 2 Jul 8 Jul 15 Tot al Mar ket abl e
M ONE 7.5 L/ha 49 b (1) 50 b (1) 34 b (2) 66 bc (2) 17 a 4 a
MYX 1806 4.5 L/ha 20 b (2) 39 b (2) 33 b (2) 66 bc (2) 13 b 2 a
MYX 1806 6.0 L/ha 26 b (2) 117 a (2) 36 b (2) 54 ¢ (2) 16 ab 5 a
MYX 1806 7.5 L/ha 45 b (1) 44 b (1) 26 b (2) 44 c (2) 15 ab 3 a
BEL MARK 0.2 L/ha 28 b (2) 43 b (2) 40 b (3)108 ab (3) 13 b 3 a
BEL MARK 0.2 L/ha 134 a (2) 38 b (3) 21 b (3) 71 bc (3) 13 b 4 a
BEL MARK* * 0.2 L/ha 34 b (2) 123 a (4) 52 b (5)140 a (6) 5c 0 a
Check  ------ 41 b (2) 132 a (5) 92 a (6)127 a (7) 2 c 0 a

* Defoliation index: scale of 0 to 8 - 0 to 100% defoliation
** First applied on July 8.
*** Values followed by the sane letter in a colum are not significantly
different (P>0.05) according to Duncan's Miultiple Range Test.

#044

BASE DE DONNEES DES ETUDES: 90000394

CULTURE: Pomme de terre, cv. Superior

RAVAGEUR: Doryphore de |a ponme de terre, Leptinotarsa decem ineata (Say)

NOM ET ORGANI SMVE:

DUCHESNE, R.-M et JEAN, C

Servi ce de phytotechni e de Quebec, MAPAQ
2700, Einstein, Ste-Foy, GLP 3W3

Tel . (418) 644-2156, Telec (418) 646-0832

TI TRE: STRATEG ES D' | NTERVENTI ON CONTRE LE DORYPHORE AU QUEBEC

PRODUI TS: DECI S 2,5-EC (deltanmetrine), GUTH ON 240- EC (azi nphos- net hyl ),
M ONE LI (Bacillus thuringiensis var. san diego),
RI PCORD 400- EC (cyper et hri ne)

METHODES: L'essai a ete effectue selon un plan a blocs al eatoires conplets avec 4
repetitions (R C.B.D., parcelles de 7,5 mx 4 m. Les insecticides one ete
appliques en juin et juillet (pression: 1723,7 k Pa, volune: 800 L/ha). Pour
les NNos 1, 2 et 3, une application a ete faite a |I'energence des jeunes |arves
et aux 5-7 jours. (1. DECIS, 5,6 g ma./ha; 2. DECIS, 7,5 g ma/ha; 3. Produits
en rotation a |la dose maxinmale de |'etiquette). Les 3 autres traitenments (DECIS,
5,6 g ma./ha) ont ete faits selon des seuils de densites larvaires (4. 5 unites
larvaires/plant, 1 UL = 1 L3+4 ou 5 L1+2; 5. 5 L/plant; 6. Indice de defoliation
= 2). L'evaluation des densites a ete faite a partir de 10 plants /parcelle dans
les 2 rangees du centre qui ont ete recoltees le 3 septenbre.
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RESULTATS: Voir |e tableau ci-dessous.

CONCLUSI ONS: Les resultats de 1991 pour les seuils d intervention NNos 1, 4 et 5
sont relativenent conparables. Le seuil de 5 UL n"a re u que 3 applications
conparativenment a 6 pour les NNos 1 et 5. Pour la strategie NN6, |'indice de 2
est definitivement trop eleve. Pour les nodes d intervention NNos 1, 2 et 3, on
obtient une plus grande efficacite des insecticides lorsqu'ils sont utilises a

| eur dose maximale (N o 2) et selon la rotation des groupes chi m ques.

Popul ation larvaire Dommage* Rendenent
Traitenment juin juillet juillet (kg/ parc.)
stragegie 17 25 02 05 09 02 15 25
. Emer. L1 3,4bc** 11,6c¢c 10, 2c 8,1c 7, 8a 1,0c**1, 3cd 2,5c 34,93b2
2. Emer. L1 4, 1bc 6, 2c 4,3de 4,1de 4,7b 1,0c 1,0d 1,0d 41,61ab
3. Emer. L1*** 2, 5bc 11, 1c 8,0cd 3,1lef 1,7cd 1,0c 1,0d 1,0d 39,87ab
4. Seuil 5 UL 4, Obc 19,4b 18,6b 13,9b 8, 6a 1,0c 2,0c 3,0c 35,87b
5. Seuil 5L 2, 8bc 9, 5¢ 7,2cd 7,3cd 7,2a 1,0c 1, 3cd 2,5c 35, 16b
6. Seuil defol. 12,4a 53,1a 34,8a 16,7b 7,4a 6,5b 6,3b 5,8b 19, 69c
7. TEMON (+ trt)O0,Oc 0, 0d 0, 2e 0,1f 0, 1d 0,0d 0,0e 0,0e 44,13a
8. TEMON (- trt)6,6b 55,9a 31,7a 22,1la 2,4c 7,8a 8,0a 8,0a 2,81d

* |Index de defoliation de 0 a 8 (0 a 100% de defoliation).
** D.MRT. a un seuil de 0, 05.
***  Sequence: DECIS, GUTHI ON, M ONE, GUTHI ON, RI PCORD, DECI S.

#045

BASE DE DONNEES DES ETUDES: 87000221

CULTURE: Pomme de terre, cv. Superior

RAVAGEUR: Doryphore de |a ponme de terre, Leptinotarsa decem ineata (Say)

NOM ET ORGANI SMVE:

DUCHESNE, R.-M et JEAN, C

Servi ce de phytotechni e de Quebec, MAPAQ

2700, Einstein, Ste-Foy, GLP 3W8

Tel.: (418) 644-2156, Telec.: (418) 646-0832

TI TRE: ESSAI DE PRODUI TS Bl OLOG QUES CONTRE LE DORYPHORE DE LA POMVE DE TERRE

PRODUI TS: M ONE LI (endotoxine-delta de Bacillus thuringiensis var. san diego),
BOND (| atex synthetique 45% a 25% v/v), MYX 1806 (endotoxine-delta encapsul ee de
Bacil lus thuringiensis var. san diego), BELMARK 300-EC (fenval erate).

METHODES: L'essai a ete realise selon un plan a blocs aleatoires conplets avec 4
repetitions. Les parcelles de 7,5 mde | ongueur conprenaient 4 rangs espaces de

0,91 m Les insecticides one ete appliques les 17, 21, 25 juin, 2 et 10 juillet

(dose: produit conmercial/ha, pression: 1723,7 k Pa, volunme: 800 L/ha).

L' eval uati on des densites du doryphore a ete faite sur 10 plants pris au hasard

dans les 2 rangees du centre. Ces 2 rangees one ete recoltees |le 4 septenbre.

RESULTATS: Voir |e tableau ci-dessous.
CONCLUSI ONS: Les produits biologiques utilises dans cet essai se sont averes plus

efficaces que |'insecticide BELMARK, tant en ce qui a trait aux densites
| arvaires, au dommmage aux plants qu'au rendenment. Apres 3 traitenents, |les
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produits MONE et M ONE + BOND one reduit considerabl ement |es popul ati ons

| arvaires. L' adhesif BOND n'augnente pas |'efficacite du bio-insecticide M ONE
Les resultats obtenus avec |le produit MYX 1806 aux doses de 5 et 6 L de produit
comrerci al / ha sont plus faibles et conparables entre eux alors qu' a | a dose de
7,5 L, le produit se conpare a M ONE

Nombre nmoyen de | arves de doryphores/plant, dommage et rendement vendable, 1991

Traitenment Popul ation larvaire Dommage* Rendenent
I nsecticide Dose juin juillet juillet (kg/ parc.)
17 25 02 09 02 15 22

[. M ONE 7,5L 3,1la** 22,1bc 3,0c 3,2de 1,0c** 0,8c 1,0d 37, 69ab2

2. MONE+BOND 7,5L 3,9a 15,3cd 4, 5bc 2,8de 1,0c 1,0c 1,0d 39,47a

3. MyX 1806 5,0L 5,9a 14, 7d 9,7b 9,2bc 1,0c 1,5c 2,3c 31, 84bc

4. MyX 1806 6, 0L 3.0a 14, 4d 6, 3bc 11, 5b 1,0c 1,5c 1, 8cd 31, 07c

5. MyX 1806 7,5L 2, 8a 16, 2cd 4, 5bc 6,6cd 1,0c 1,3c 1, 5cd 38, 10a

6. BELMARK 125 ML 4, 0a 26,3b 37,9a 41, 2a 2,8b 5,5b 6,3b 22,29d

7. TEMO N 3, 8a 36,8a 40, 4a 0, 3e 7,8a 8,0a 8, 0a 1, 79e

* Eval uation visuelle par parcelle: index de defoliation de 0 a 8 (0 a 100%
de defoliation).

** Les resultats suivis d une nmene lettre ne sont pas significativenent

differents a un seuil de 0,05 (DLMRT.).

#046

BASE DE DONNEES DES ETUDES: 86000718

CULTURE: Pomme de terre, cv. Superior

RAVAGEUR: Doryphore de |a ponme de terre, Leptinotarsa decem ineata (Say)

NOM ET ORGANI SMVE:

DUCHESNE, R.-M et JEAN, C

Servi ce de phytotechni e de Quebec, MAPAQ
2700, Einstein, Ste-Foy, GLP 3W8

Tel . (418) 644-2156, Telec (418) 646-0832

TI TRE: ESSAI D I NSECTI Cl DES CH M QUES CONTRE LE DORYPHORE DE LA POMME DE TERRE

PRODUI TS: DECIS 2,5 EC (del tanetrine)
DECIS 2,5 EC + M TAC EC
DECIS 2,5 EC + I NCI TE 92% ( but oxi de de pi peronyl e)
LORSBAN 4-E (chl orpyri fos)
M TAC EC (anitraz)
NTN- 33893 (i m dacl opri d)

METHODES: L'essai a ete realise selon un plan a blocs aleatoires conplets avec 4
repetitions. Les parcelles de 7,5 mde | ongueur conprenaient 4 rangs espaces de
0,91 m Les insecticides one ete appliques les 19, 26 juin et 3 juillet (dose: g
m a./ ha, pression: 1723,7 k Pa, volune: 800 L/ha). Une quatriene application a
ete faite le 10 juillet dans les traitements 1, 4 et 5. L' evaluation des densites
du doryphore a ete faite sur 10 plants pris au hasard dans |les 2 rangees du
centre. Ces 2 rangees one ete recoltees |le 4 septenbre.

RESULTATS: Voir |e tableau ci-dessous.
CONCLUSI ONS: Les produits NTN-33893 (25 et 50 g ma./ha) et |les nelanges DECI S +

I NCI TE et DECIS + M TAC ont donne les neilleurs resultats. Des la 2e applica-
tion, NIN (50 g ma./ha) a detruit toutes les larves L1 et L2, car aucune |arve
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L3 et L4 n'a ete observee pour ce traitement. Le produit NIN (25 g ma./ha) a ete
un peu moins efficace qu'a |la dose de 50 g mais tres satisfaisant. L' effi- cacite
de MTAC utilise seul a ete faible et celle de LORSBAN a ete nedi ocre.

Nombre nmoyen de | arves de doryphores/plant, dommage et rendement vendable, 1991

Traitenment Popul ation larvaire Dommage* Rendenent
I nsecticide Dose juin juillet juillet (kg/ parc.)
18 25 02 09 02 09 15 22
DECI S 7,5 9, 0a**15, 6¢C 17, 7d 9,7c 2,0b**2,0c 1,7d 1,5d 43,69ab
DECI S + 7,5 3,0b 12, 0cd 2, le 0,4d 1,0b 0,0d O0,0e 0,0e 53,62a
M TAC 200, 0
DECI S + 7,5 8,3a 10, 2cd 2, 0e 0,7d 1,0b 0,0d O0,0e 0,0e 51,18ab

I

2

3

4. LORSBAN 480,0 4,8ab 30, 8b 65,9a 23,9a 5,5a 6,5a 6,5b 6,5b 17,39c
5. MTAC 560,0 6,7ab 29,7b 30,9¢c 19,8b 2,0b 4,0b 4,5c 3,7c 39,53b
6. NTN-33893 25,0 5,2ab 6, 3d 1, 1le 1,2d 1,0b 0,2d 0,2e 0,2e 47,87ab
7. NTN-33893 50,0 7,8a 10, 1cd 0, Oe 0,0d 1,0b 0,0d O0,0e 0,0e 54,60a
8

TEMO N 5,8ab 39,5ab 57,5b 12,6¢c 5,7a 7,7a 8,0a 8,0a 6, 53c
* Eval uation visuelle par parcelle: index de defoliation de 0 a 8 (0 a 100%
de defoliation).
** Les resultats suivis d une nmene lettre ne sont pas significativenent

differents, a un seuil de 0,05 (DDMRT.).

#047

BASE DE DONNEES DES ETUDES: 87000221

CULTURE: Pomme de terre, cv. Superior

RAVAGEUR: Doryphore de |a ponme de terre, Leptinotarsa decem ineata (Say)

NOM ET ORGANI SMVE:

DUCHESNE, R.-M et JEAN, C

Servi ce de phytotechni e de Quebec, MAPAQ
2700, Einstein, Ste-Foy, GLP 3W3,

Tel . (418) 644-2156, Telec. (418) 646-0832

TI TRE: ESSAI DE PRODU TS Bl OLOG QUES A DI FFERENTS | NTERVALLES CONTRE LE DORYPHORE

PRODUI TS: M ONE LI (endotoxine-delta de Bacillus thuringiensis var. san diego),
MyX 1806 (endot oxi ne-delta encapsul e de Bacillus thuringiensis var. san diego),
BELMARK 300- EC (fenval erate)

METHODES: L'essai a ete realise selon un plan a blocs aleatoires conplets avec 4
repetitions. Les parcelles de 7,5 mde | ongueur conprenaient 4 rangs espaces de
0,91 m Les bio-insecticides ont ete appliques a des intervalles de 4, 7 et 10
jours et |'insecticide chimque aux 7 jours (pression: 1723,7 k Pa, vol une: 800
L/ ha). L'evaluation des densites du doryphore a ete faite sur 10 plants pris au
hasard dans |l es 2 rangees du centre qui ont ete recoltees le 3 septenbre.

RESULTATS: Voir | e tableau ci-dessous.

CONCLUSI ONS: Les applications aux 4 jours ne donnent pas de resultats
significativenent superieurs malgre un donmage et des densites |arvaires

| egerenent plus faibles. Cet ete, les traitements aux 7 jours ont tres bien
reussi, mais ils pourraient etre noins favorables |ors d une saison pluvieuse.
Les traitenments aux 10 jours sont nettenment moins bons. Pour |a saison 1991, MYX
est tres conparable a M ONE
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Nombre nmoyen de | arves de doryphores/plant, dommage et rendement vendable, 1991

Traitenment Popul ation larvaire Dommage* Rendenent
I nsecticide* Int. juin juillet juillet (kg/ parc.)
(jrs) 17 25 02 09 02 09 15 22
M ONE 4 8,1a 8, 6d 2,5d 2,0c 0,0d 0,5d 0,5d 1,0c 40, 65a

I

2. MONE 7 7,5a 10,9cd 3,9d 3,4bc 0, 3d 0,8d 1,0d 1,3c 39, 74a

3. M ONE 10 5,5a 16,1c 33,1ab 17,2a 2,3bc 3,3c 4,0c 5,3b 28,29c

4. MyX 1806 4 6,8a 12,1cd 3,5d 6,1b 0, 3d 1,0d 1,3d 2,5c 36, 84ab

5. MyX 1806 7 4,6a 11,6cd 6, 2d 5, 1bc 0, 8d 0,5d 1,0d 1,5c 39,37a

6. MyX 1806 10 7,7a 10, 6cd 23, 4c 17,5a 1,3cd 1,5d 2,8c 4,3b 31,91bc

7. BELMARK 7 3,3a 26,8b 29,9b 20,7a 3,0b 4,8b 5,5b 5,5b 30, 51bc

8. TEMO N 6,4a 42,6a 37,0a 6,6b 7,0a 8,0a 8,0a 8,0a 4,6ld

* Les doses etaient de 7,5 L p.c./ha pour MONE et MyX 1806, et de 125 M.

p.c./ha pour BELMARK.

** Eval uation visuelle par parcelle: index de defoliation de 0 a 8 (0 a 100%
de defoliation).

*** ]les resultats suivis d une nene lettre ne sont pas significativenent
differents a un seuil de 0,05 (DLMRT.).

#048

BASE DE DONNEES DES ETUDES: 86000718

CULTURE: Pomme de terre, cv. Superior

RAVAGEUR: Doryphore de |a ponme de terre, Leptinotarsa decem ineata (Say)

NOM ET ORGANI SMVE:

DUCHESNE, R -M et JEAN, C. Service de phytotechnie de Quebec,
MAPAQ 2700, Einstein, Ste-Foy, GLP 3W8

Tel . (418) 644-2156, Telec (418) 646-0832

TI TRE: ESSAI D | NSECTI Cl DES SELON LA PERI ODE DE LA JOURNEE

PRODUI TS: MONE LI 7,5 L p.c./ha (endotoxine-delta de B. thuringiensis
var. san di ego)
GUTHI ON 240-EC 1,75 L p.c./ha (azinphos-mthyl)
RI PCORD 400-EC 87,5 ML p.c./ha (cypernethrine)
DECI S 2,5 EC 300 M./ ha (deltanethrine)

METHODES: L' experience a ete realisee selon un plan a blocs aleatoires conplets
avec 4 repetitions. Les parcelles de 7,5 mde | ongueur conprenaient 4 rangs
espaces de 0,91 m Les insecticides ont ete utilises en rotation selon certaines

caracteristiques d' usage des produits (stade de |'insecte, tenperature de |la
journee) pour trois periodes de la journee: matin (avant 8 h), mdi (entre 11 h
et 14 h) et soir (apres 16 h). Il y a eu pour chacune des periodes quatre

traitements: 19 juin, MONE 26 juin, GUTHION;, 3 juillet, RIPCORD;, 10 juillet,
DECI S (pression: 1723,7 k Pa, volunme: 800 L/ha). Une protection contre le
vent a ete assuree pour eviter |la derive des traitenents faits le mdi

L' eval uati on des densites du doryphore a ete faite sur 10 plants pris au hasard
dans les 2 rangees du centre qui ont ete recoltees e 30 aout.

RESULTATS: Voir |e tableau ci-dessous.

CONCLUSI ONS: Les resultats n'identifient pas une periode de |a journee conme
etant plus efficace. Toutefois, on retrouve significativenent noins de | arves
dans les parcelles traitees le mdi les 2 et 9 juillet. De neme, |e donmage aux
pl ants est significativenment plus faible le 15 juillet. Les resultats ne
pernettent pas de justifier des traitements e jour. Des applications le matin et
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en fin de journee basees sur des rotations de produits sont tout aussi val ables
et plus securitaires pour |'environnenent.

Peri ode de Popul ation larvaire Dommage* Rendenent

traitenment juin juillet juin juillet (kg/ parc.)
18 25 02 09 25 02 15 19

[. MATIN 5, la** 25, 6b 34,6b 5, 1a 1,0a** 1,2b 1,0b 1,0b 38,97a**

2. MD 7,4a 20, 2b 12,2c 2,8b 1, Oa 1,0b 0,2c 1,0b 40, 85a

3. SOR 9, 3a 20, 4b 29,5b 6, 0a 1, Oa 1,0b 1,0b 1,0b 39,08a

4. TEMO N 5,9a 45, 4a 57,1a 3,1b 1, Oa 7,2a 8,0a 8,0a 3,12b

* Eval uation visuelle par parcelle: index de defoliation de 0 a 8 (0 a 100%
de defoliation).

** Les resultats suivis d une nene lettre ne sont pas significativenent
differents a un seuil de 0,05 (DLMRT.).

#049

BASE DE DONNEES DES ETUDES: 86000718

CULTURE: Pomme de terre, cv. Superior

RAVAGEUR: Doryphore de |a ponme de terre, Leptinotarsa decem ineata (Say)

NOM ET ORGANI SMVE:

DUCHESNE, R.-M et JEAN, C

Servi ce de phytotechni e de Quebec, MAPAQ
2700, Einstein, Ste-Foy, GLP 3W3

Tel . (418) 644-2156, Telec (418) 646-0832

TI TRE: ACTI ON SYNERG QUE DU BUTOXI DE DE PlI PERONYLE AVEC LE FENVALERATE
PRODUI TS: BELMARK 300 EC (fenval erate), INCITE 92% ( but oxi de de pi peronyle).

METHODES: L'essai a ete realise selon un plan a blocs aleatoires conplets avec 4
repetitions. Les parcelles de 7,5 mde | ongueur conprenaient 4 rangs espaces de

0,91 m Les insecticides one ete appliques les 17, 21, 25 juin, 2 et 10 juillet

(dose: g ma./ha, pression: 1723,7 k Pa, volune: 800 L/ha).

L' eval uati on des densites du doryphore a ete faite sur 10 plants pris au hasard

dans les 2 rangees du centre. Ces 2 rangees one ete recoltees |le 4 septenbre.

RESULTATS: Voir |e tableau ci-dessous.
CONCLUSI ONS: L' action synergi que du produit |INCI TE augnente significativenent

|"efficacite de |'insecticide BELMARK pour | equel on constate au Quebec des cas
de resistance du doryphore.
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Nombre nmoyen de | arves de doryphores/plant, dommage et rendement vendable, 1991

Traitenment Popul ation larvaire Dommage* Rendenent
I nsecticide Dose juin juillet juillet (kg/ parc.)
17 20 25 02 09 02 15 22

| . BELMARK 37,5 4,0a** 17,1b 26,3b 37,9a 41,2a 2,8b** 5,5b 6,3b 22,29b**
2. BELMARK + 37,5 6, 8a 15,0b 9,4c 2,3b 2,5b 1,0c 0,3c 0,3c 41,75a
I NCI TE 388, 2

3. TEMO N 3, 8a 23,1a 36,8a 40,4a 0,3b 7,8a 8,0a 8,0a 1, 79c

* Eval uation visuelle par parcelle: index de defoliation de 0 a 8 (0 a 100%
de defoliation).

** Les resultats suivis d une nmene lettre ne sont pas significativenent

I
differents au seuil de 0,05 (DDMRT.).

#050

STUDY DATA BASE: CA30-91-E601

CROP: Potato cv. Kennebec

PEST: Col orado potato beetle, Leptinotarsa decenlineata Say

NAME AND AGENCY

DYKSTRA, C.E. and SMTH, D.B

I CI Chi prman, A business of ICl Canada Inc., P.O Box 9910
Stoney Creek, Ontario L8G 371

Tel. (416) 643-4123 FAX (416) 643-4099

TI TLE: EVALUATI ON OF VARI QUS | NSECTI Cl DES FOR COLORADO POTATO BEETLE CONTROL | N
POTATO

MATERI ALS: TRIDENT SL (Bacillus thuringiensis var. tenebrionus
CYMBUSH 250EC (250 g Al/L cypernethrin)
| M DAN 50WP (500 g Al/kg phosnet)
APM 350SC (350 g Al/L azi nphos-nethyl)

METHODS: Plots consisted of 2 rows, each 5 mlong, replicated 3 tinmes in a
random zed conpl ete bl ock design. The trial was seeded on May 23; at Gi nsby,
Ontario; 16 seeds/5 mof row Treatnments were applied on June 26 with a CO2
sprayer calibrated to deliver 500 L/ha at a pressure of 275 kPa through a single
hol | ow cone nozzle. The two row plots were assessed by randomy selecting 20

| eaves, and counting the total number of adults, small |arvae (1st and 2nd
instars) and large larvae (3rd and 4th instars) at 1, 3 and 6 days after
application. Later assessnments included percent plant defoliation and tuber

yi el ds.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: All treatnments significantly reduced the nunber of small |arvae one
day after application. I MDAN and APM provi ded superior control of the |arge

| arvae 6 days after the treatnments were applied. The addition of TRIDENT to
CYMBUSH at 0.005 kg Al/ha inproved activity as shown by the reduction in plant
defoliation and the increase in tuber weights conpared to CYMBUSH al one.

Pot atoes treated with I M DAN and APM provi ded the hi ghest tuber weights, those

plots treated with TRI DENT al one and with CYMBUSH were not significantly
different in respect to tuber weight.
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TREATMENT RATE LARVAL COUNTS % PLANT TUBER WEI GHTS
*(L pr/ha) SMALL LARGE DEFOLIATION KGE ROW K@ HA
(kg Al/ha) 27/ 06 02/ 07 04/ 07 ---- 20/08 ----
1 UNTREATED --- 75.3 a 30.0 ab 66.7 a 0.73d 733 d
2 TRIDENT SC 6* 18.0 b 16.0 bcd 25.0 cd 2.67 bc 2667 bc
3 TRIDENT SC 12* 13.7 b 9.7 cd 20.0 d 2.87 bc 2867 bc
4 CYMBUSH 250 EC 0.035 7.0 b 22.7 abc 40.0 bc 2.03 cd 2033 cd
5 CYMBUSH 250 EC 0.005 21.3 b 31.7 a 55.0 ab 1.30 cd 1300 cd
6 TRIDENT SC 6 * 15.7 b 23.7 abc 21.7 d 2.73 bc 2733 bc
6 CYMBUSH 250 EC  0.005
7 | MDAN 50 WP 1.12 0.3 b 1.0d 18.3 d 3.77 ab 3767 ab
8 APM 350 SC 0. 25 2.0 b 3.7 d 10.0 d 4.67 a 4667 a
LSD (. 05) = 29.4 13.9 15.2 1.59 1585
St andard Dev. = 16. 79 7.94 8.70 0.91 905. 18
cv = 87.58 45. 93 27.13 34.87 34.87
Means foll owed by sane letter do not significantly differ (Duncan's MRT
P=. 05)
#051

CROP: Potato cv. Kennebec
PEST: Col orado potato beetle, Leptinotarsa decenlineata Say

NAME AND AGENCY

DYKSTRA, C.E. and SMTH, D.B

I CI Chi prman, A business of ICl Canada Inc., P.O Box 9910
Stoney Creek, Ontario L8G 371

Phone- (416) 643-4123 Fax- (416) 643-4099

TI TLE: EVALUATI ON OF VARI QUS | NSECTI Cl DES FOR COLORADO POTATO BEETLE CONTROL | N
POTATO

MATERI ALS: TRIDENT SL (Bacillus thuringiensis var. tenebrionus)
CYMBUSH 250EC (250 g Al/L cypermethrin)
| M DAN 50WP (500 g Al/kg phosnet),
APM 350SC (350 g Al/L azinphos-nethyl)

METHODS: Plots consisted of 2 rows, 5 mlong, replicated 3 tines in a randon zed
compl ete bl ock design. The trial was seeded on May 8; at Copetown, Ontario; 16
seeds/5 mof row. Treatnments were applied on June 13 and June 20 with a CO2
sprayer calibrated to deliver 500 L/ha at a pressure of 275 kPa through a single
hol | ow cone nozzle. The two row plots were assessed by randomy selecting 20

| eaves, and counting the total number of adults, small |arvae (1st and 2nd
instars) and large larvae (3rd and 4th instars) at 1, 3 and 6 days after
application. Later assessnments included percent plant defoliation and tuber

yi el ds.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: All treatnments significantly reduced the small |arval popul ation for
6 days after the first application conpared to the check. The second application
of the treatnments reduced the |arval popul ations, specifically the third and
fourth instars. The tank m x of CYMBUSH and TRI DENT at the | ow rates provided
acceptable CPB control and tuber weights equivalent to those products
comrercially available. The treatnments of | M DAN and APM reduced | arval
popul ati ons and subsequently second generation adult popul ations throughout the
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season which resulted in reduced plant defoliation supported by the increased
tuber wei ghts.

TREATMENT RATE LARVAL COUNTS PERCENT ADULTS TUBER WEI GHT
*(L pr/ha) small | arge def ol . KG 5M KG HA
(kg Al/ha) 19/06 24/ 06 08/ 07 22/ 07 14/ 08 14/08
1 UNTREATED 131.7 a 43.7 a 97.7 a 41.0 a 1.93 ¢ 1933 c
2 TRIDENT SC 6* 28.3 bc 6.0 c 20.0 bc 15.0 bcd 4.87 b 4867 b
3 TRIDENT SC 12* 46.3 bc 3.0 ¢ 16.0 bc 17.7 bcd 6.30 ab 6300 ab
4 CYMBUSH 250EC 0.035 11.7 c 2.7 c 4.3 ¢ 30.0 ab 6.63 ab 6633 ab
5 CYMBUSH 250EC 0.005 52.3 b 18.3 b 91.0 a 8.0 cd 2.20 ¢ 2200 c
6 TRIDENT SC 6* 38.0 bc 2.3 c 21.7 bc 25.7 abc 5.60 ab 5600 ab
6 CYMBUSH 250EC 0. 005
7 IMDAN 50 W 1.12 25.7 bc 1.0 c 5.0 c 4.7 d 8.00 a 8000 a
8 APM 350 SC 0. 25 30.3 bc 4.0c 30.00Db 7.7 cd 6.73 ab 6733 ab
LSD (. 05) = 33.1 11.9 19.5 18.6 2.28 2284
Standard Dev. = 18.91 6.79 11. 14 10. 64 1.30 1304. 00
cv = 41.52 67.03 31.21 56. 88 24.68 24.68
* Means foll owed by sane letter do not significantly differ (Duncan's MRT

P=. 05)

#052

STUDY DATA BASE: 303-1451-8702

CROP: Potato cv. Superior

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

NAME AND AGENCY

LUND, J.E. and STEWART, J.G

Agricul ture Canada, Research Station, Charlottetown
Prince Edward |sland, Cl1A 7MB

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

TI TLE: EVALUATI ON OF BACTERI AL | NSECTI Cl DES M XED W TH CHEM CAL | NSECTI Cl DES FOR
COLORADO POTATO BEETLE CONTROL

MATERI ALS: TRI DENT (Bacillus thuringiensis var. tenebrionis)
BELMARK 300EC (Fenval er ate)
GUTHI ON 2405C (Azi nphos- et hyl )

METHODS: Snal |, whol e seed pieces were planted in four row plots 7.6 mlong by
3.6 mw de at Sherwood, P.E. 1. on May 9, 1991. Plots were separated by two rows
of potatoes which were kept free of insects by applications of chlorpyrifos
(LORSBAN 4E) at 509 g Al/ha on June 25 and endosul fan (TH ODAN) at 560 g Al/ha on
July 11. Plots were arranged in a random zed conpl ete bl ock design with six
treatnents each replicated four times. Plots were treated with insecticides on
July 3 and whenever a threshold of 10 Col orado potato beetle adults or |arvae/10
net sweeps were surpassed, using a plot sprayer which delivered approxi mately 300
L of mixture/ha at a pressure of about 240 kPa. TRI DENT was applied on July 3,

11, 15, 24, and 31; TRI DENT and BELMARK was applied on July 3, 15, and 24;
BELMARK was applied on July 3, 11, 24, and 31; GUTHI ON was applied on July 3, 11
and 24; TRIDENT and GUTHI ON was applied on July 3, 15, 24, and 31. Each week

begi nning on July 2 and ending on July 29, the nunmber of insects per ten net
sweeps (0.37 mdiam opening) fromthe centre two rows of each plot were counted.
Weeds were controlled with an application of LEXONE at 0.5 kg Al/ha and plants
topkilled with REGLONE at 370 g Al/ha on August 14. Tubers fromthe centre two
rows of each plot were harvested on Septenber 24. Analysis of variance were
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perforned on the data and | east squares differences (LSD) determ ned.
RESULTS: The results are summarized in the table bel ow

CONCLUSI ONS: CPB popul ations were significantly lower on all treated plots
conpared to the untreated check plots, but nore applications of TRI DENT were
requi red to keep popul ati ons bel ow the threshold of 10 CPB per 10 net sweeps
compared with a m xture of TRIDENT and BELMARK or GUTHI ON. Total and market abl e
yields of tubers were also significantly inproved for all treated plots conpared
to those of the untreated check

Nunber of CPB
per 10 Net Sweeps

----------------------- Tuber Yield
Pr oduct No. of  -------- July --------- (t/ ha)

Tr eat nent per Ha Spr ays 2 8 15 22 29 Total Market
Check - 0 20 126 168 303 108 10 7
TRI DENT 14L 5 17 29 41 41 43 13 12
TRI DENT+

BEL MARK 14L+0. 1L 3 17 8 11 12 9 14 12
BEL MARK 0.1L 4 14 11 4 15 10 15 14
GUTHI ON 1.8L 3 20 24 2 50 3 14 13
TRI DENT+

GUTHI ON 14L+1. 8L 4 15 7 31 47 16 12 10
LSD P=0. 05 NS 35 56 50 39 3 3
#053

STUDY DATA BASE: 303-1452-8702
CROP: Potato cv. Superior
PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)

NAME AND AGENCY

LUND, J.E. and STEWART, J.G

Agricul ture Canada, Research Station, Charlottetown
Prince Edward Island, Cl1A 7MB

Tel . (902) 566-6818, Fax (902) 566-6821

TI TLE: EVALUATI ON OF BACTERI AL | NSECTI Cl DES FOR CONTROL OF COLORADO POTATO BEETLE
(CPB) ON POTATOES, 1991

MATERI ALS: M ONE 12.5% (Bacillus thuringiensis var. san di ego)
MyX 1806 10% (Bacillus thuringiensis var. san di ego)
ENTI CE 97. 5% ( Phar manedi a)

METHODS: Smal |, whol e, seed pieces (cv. 'Superior') were planted at about 40 cm
within rows and about 90 cm between rows in four-row plots at Sherwood, P.E. 1. on
May 9, 1991. Each four-row plot neasured 26 mlong by 3.6 mw de. Plots were
separated by two rows of potatoes which were kept free of Col orado potato beetles
(CPB) by applications of chlorpyrifos (LORSBAN 4E) at 509 g Al/ha on June 25 and
endosul fan (THI ODAN) at 560 g Al/ha on July 11. Plots were arranged in a

random zed conpl ete block design with six treatnments each replicated four tines.

I nsecticides were applied with a plot sprayer, delivering approxi mately 300 L of
m xture/ ha at a pressure of about 240 kPa, when a threshold of 10 CPB adults or

| arvae per 10 sweeps was reached or surpassed. Each week starting on July 2
(Pre-Spray) and endi ng on August 7, the nunber of CPB per ten sweeps was counted
fromthe centre two rows of each plot. Plots were treated with M ONE on July 3,
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11, 16, 24 and 31; with lower rate of MYX 1806 on July 3, 16 and 24; with the

m ddl e rate of MyX 1806 on July 3, 11, 24 and 26; with the high rate of MyX 1806
on July 3, 11, and 24; and with the MYX 1806, ENTICE m xture on July 3, 16, and
24. \Weeds were controlled with nmetribuzin (LEXONE) at 0.5 kg Al/ha and sunmer
adults were controlled with deltamethrin (DECIS) at 7.5 g Al/ha on August 6.
Plants were treated with di quat (REGLONE) at 370 g Al/ha on August 21 to
desiccate the foliage and tubers were harvested fromthe center two rows of each
pl ot on Septenmber 25. Analysis of variance were performed on the data and | east
squares differences (LSD) were cal cul at ed.

RESULTS: The results are summarized in the tables bel ow

CONCLUSI ONS: The mean nunber of young and ol der larvae in plots of the untreated
check were significantly higher than that for plots protected with an insecticide
on July 15 and 22 except for young |larvae of M ONE on July 22. Although not
significantly different fromeach other, the mean nunber of adults in plots
protected with an insecticide was significantly |less than that of the untreated
check on August 7. Total and narketable yields fromplots protected with M ONE
MyX 1806, or MYX 1806 + ENTICE were significantly greater than that of the check.
The conbi nati on of Entice and MYX 1806 did not result in higher nortalities of

| arvae or adults or higher yields conpared to plots protected with MYX 1806

al one. There appears to be no advantage to adding ENTICE to the MYX 1806. No rate
of response in beetle control or yield was noted for the three rates of MYX 1806
tested. No phytotoxicity was noted for any of the products tested.

Table 1. CPB Larvae

Number of Young* Number of O der**
Larvae per Larvae per
10 Net Sweeps 10 Net Sweeps
Rate No. of  ----- July----- Aug.  ------ July----  Aug.
Treatnent L/Ha Sprays 8 15 22 29 7 8 15 22 29 7
Check - 0 27 79 200 36 3 2 21 169 110 12
M ONE 7.5 5 21 33 141 62 5 0 1 22 143 71
MYX 1806 4.5 3 15 21 37 57 4 1 5 8 28 68
MYX 1806 6.0 4 25 35 59 24 7 0 6 15 74 62
MYX 1806 7.5 3 20 21 15 24 5 0 7 6 4 32
MY X+ 4.5+
ENTI CE 11.2 4 15 30 25 26 7 0 4 10 20 40
LSD P=0. 05 NS 37 78 NS NS NS 13 37 131 43

* Young | arvae were 1st and 2nd i nstar CPB
** (O der larvae were 3rd and 4th instar CPB
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Table 2. CPB Adults and Tuber Yield.

Number of Adults

Per 10 Net Sweeps Tuber Yield
---------------------- (t/ha)
Rate ----- July ------ Aug.  --------------

Tr eat nent L/ Ha 8 15 22 29 7 Tot al Mar ket
Check - 2.7 0.2 0.7 3.5 33.5 15 12
M ONE 7.5 3.0 0.5 0.5 0.2 9.2 20 18
MYX 1806 4.5 3.0 0.7 0.7 0.5 9.2 19 17
MYX 1806 6.0 4.0 0.5 0.5 2.2 11.0 19 18
MYX 1806 7.5 4.5 0.0 1.2 0.7 5.7 20 18
MYX+ENTI CE 4,5+11.2 5.7 0.5 1.2 1.0 9.0 20 18
LSD P=0. 05 NS NS NS 2.8 13.3 4 4
#054

STUDY DATA BASE: 303-1452-8702
CROP: Potato cv. Superior

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say),
Potato flea beetle, Epitrix cucunmeris (Harr.)

NAME AND AGENCY

LUND, J.E. and STEWART, J.G

Agricul ture Canada, Research Station, P.O Box 1210
Charl ottetown, Prince Edward Island CLA 7MB

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

TI TLE: EVALUATI ON OF SYNTHETI C | NSECTI Cl DES FOR CONTROL OF | NSECT PESTS ON
POTATCES, 1991

MATERI ALS: NTN- 33893 2.5G (i m dacl opri d)
NTN- 33893 FS (i m dacl opri d)
LORSBAN 4E (chl or pyri fos)

METHODS: Srmal |, whol e, seed pieces were planted in four row plots 7.6 mlong by
3.6 mw de at Sherwood, P.E. 1. on May 9, 1991. Plots were separated by two rows
of potatoes which were kept free of insects by applications of LORSBAN 4E at 1.0
L product/ha on June 25 and THI ODAN 4E at 1.0 L product/ha on July 11. Plots were
arranged in a random zed conplete bl ock design with seven treatnents each
replicated four times. The NTN-33893 2G was applied at planting. The NTN-33893 FS
or chlorpyrifos was foliar applied using a sprayer that delivered approxi mately
300 L of m xture/ha at a pressure of about 240 kPa whenever a threshold of 10

Col orado potato beetles (CPB)/10 net sweeps was surpassed. LORSBAN was applied on
July 4, 15, and 31. The lower rate of NIN-33893 FS was applied on July 11 and 24,
and the higher rate of NTN-33893 FS was applied on July 11 and 31. Each week

begi nning on June 24 and ending on July 29, the nunber of Col orado potato beetles
or potato flea beetles per ten net sweeps (0.37 cmdiam) and the nunmber of flea
beetl e- induced holes per fourth termnal |eaflet were counted fromthe centre
two rows of each plot. Plants were rated for defoliation weekly, beginning on
July 5 and ending July 31. Weds were controlled with LEXONE at 0.5 kg Al/ha and
pl ants were treated with REGLONE at 0.37 kg Al/ha on August 14 for top
desiccation. Tubers fromthe centre two rows of each plot were harvested on

Sept ember 24. Anal ysis of variance were perforned on the data and | east squares
differences (LSD) were cal cul at ed.

RESULTS: The results are summari zed in the tables bel ow Tuber yields which were
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affected by a dry growi ng season and early desiccation were not included.
CONCLUSI ONS: All treatnments effectively controlled CPB popul ations relative to
the untreated check plots. NIN 33893, applied either as a granular or a foliar
treatnent, was nore efficaci ous agai nst the Col orado potato beetle than LORSBAN.
The treatnments appeared to have little, if any, effect in suppressing PFB
popul ati ons or danmge.

Tabl e: 1 NSECT COUNTS

Mean Number Mean Number
/10 Sweeps/ Pl ot /10 Sweeps/ Pl ot
Rat e No. of  -------- July -------- ------ July -----
Tr eat nent (g Al/ha) Applic. 2 8 15 22 29 2 15 22 29
Check - 0 3.7 37 30 152 81 86 62 4 215
NTN- 33893G 113 1 2.0 6 8 18 27 74 68 9 172
NTN- 33893G 226 1 1.5 9 3 3 4 76 83 4 160
NTN- 33893G 339 1 1.0 8 3 1 4 74 79 4 103
NTN- 33893FS 25 2 7.5 41 1 12 1 62 86 18 218
NTN- 33893FS 50 2 3.2 30 1 2 14 88 77 13 301
LORSBAN 4E 480 3 15.5 9 19 9 14 83 58 4 459
LSD P=0. 05 12.0 NS 18 65 29 NS NS 10 113
Tabl e: | NSECT DAMAGE
Number of PFB Hol es per
Defoliation Rating* 4t h Term nal Leafl et
Rate -------- July --------- - July --------
Tr eat ment (g Al/ha) 5 11 18 25 31 2 8 15 22 29
Check - 2 2.7 3.7 4.7 5.7 208 205 274 189 704
NTN- 33893G 113 2 2.5 3.0 3.2 4.2 207 200 196 176 214
NTN- 33893G 226 2 2.0 2.5 2.7 3.2 163 201 206 178 523
NTN- 33893G 339 2 2.0 2.0 2.2 2.7 224 138 154 128 213
NTN- 33893FS 25 2 2.7 3.2 3.2 4.2 180 196 224 181 557
NTN- 33893FS 50 2 2.5 3.0 3.0 3.7 182 204 254 205 795
LORSBAN 4E 480 2 2.5 3.2 3.5 4.5 187 178 220 167 711
LSD P=0. 05 NS 0.6 0.5 0.6 0.8 NS 54 48 58 -**
* 0 = no defoliation; 1 = some holes; 2 = sonme |eaflets consuned; 3 = 0-9% of
stems nostly defoliated; 4 = 10-24% 5 = 25-49% 6 = 50-74%
** Due to a high number of holes and severe defoliation, only one replication

per treatnent was counted on this date.
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#055
| CAR | DENTI FI CATI ON NUMBER: 61006535
CROP: Potato, cv. Superior

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say),
Pot at o | eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY
Pl TBLADO, R.E.
Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario NOP2CO

TI TLE: REDUCTI ON OF PESTI Cl DE RATES USI NG Bl OLOG CAL CATALYSTS

MATERI ALS: CATALYST (citric acid, 9-18-9, Agri Kelp, Ml asses),
GUTHI ON 240SC (azi nphos- et hyl )
AMBUSH 500 ( pernethrin)
THI ODAN 400EC (endosul fan)
M ONE (B. thuringiensis var. san di ego)
| VOVEC 5EC (ivermnectin)

METHODS: Pot atoes were planted in two row plots, 6min length with rows spaced 1
m apart, replicated 4 times in a random zed conpl ete bl ock design. Potato seed
pi eces were planted with a comrercial planter on May 2. Spray applications were
made using a back pack airblast sprayer using 240 L/ ha of water. Treatnents were
applied on June 3, 7, 14, 26 and July 15. Spray water pH was adjusted to 5.5
usi ng the CATALYST formul ae (adding sufficient citric acid to lower the pHto
5.5, the addition of 11.2 L product (pr)/ha foliar fertilizer 9-18-9, 0.35 L
pr/ha Agri Kelp and 1.4L pr/ha Ml asses). Assessnents were taken by counting

Col orado potato beetle (CPB) |arvae and adults reporting the total counts per

pl ot, foliage damage caused by beetle feeding and | eaf hopper foliar damage

t hr oughout the season and yield on July 30.

RESULTS: As presented in the tables bel ow

CONCLUSI ONS: The addition of the CATALYST ingredients to half rates of various

i nsecticides inproved the |evel of insect control for sone products while having
little or no effect on others. The CATALYST did not inprove the control of

GUTHI ON, THI ODAN, or |VOMVEC. The addition of the CATALYST to THI ODAN appeared at
tinmes to reduce the insecticidal property of THI ODAN. However there was inproved
| arval CPB control after the June 7 application with half rate of AVMBUSH when the
CATALYST was included . The CATALYST al so increased the CPB activity of M ONE

| nprovenment control was noted both as an adulticide as well as a larvicide and
was reveal ed in higher potato yields. Leafhopper control was not inproved with

t he CATALYST.
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Tabl e 1: Col orado potato beetle | arval counts.

CPB Larval counts - # of Days After Spraying

Rat e June 3 June 7 June 14
Tr eat ment o* 3 3 7 5
CATALYST 71. 3A* 68. S8DEF 231. 3A 560. 0AB 262.5B
GUTHI ON 240SC 360.0 g Al/ha 87.5A 82.5B-F 4. 0H 11. 8HI 15.0D- G
GUTHI ON 240SC 180.0 g Al/ha 93.8A 150. OA 23. 8DE 36. 3FG 42.5C
GUTHI ON 240SC+ 180.0 g Al/ha 113.8A 135. 0ABC 30.0D 36.3FG 243.8B
CATALYST
AMBUSH 500 75.0 g Al/ha 118. 8A 50. OF 92.5B 286.3BC 95.0B
AMBUSH 500 37.5 g Al/ha 153. 8A 87.5A-E 271.3A 390.0BC 287.5B
AMBUSH 500 + 37.5 g Al/ha 126. 3A 85.0A-F 111.3B 118.8DE 147.5B
CATALYST
THI ODAN 400EC 560.0 g Al/ha 168. 8A 2.5H 0.0J 0. 8J 0. OH
THI ODAN 400EC 280.0 g Al/ha 140.0A 2.5H 2.5l 1.8J 5.0G
THI ODAN 400EC+ 280.0 g Al/ha 155. 0A 15. 0G 16. 3EF 17. 5GH 26. 3CDE
CATALYST
M ONE 7.5 L pr/ha 120.0A 77.5C-F 6. 3GH 36. 5FG 16. 3DEF
M ONE 3.7 L pr/ha 131.3A 57. 5EF 55.0C 166.3CD 123.8B
M ONE + 3.7 L pr/ha 93.8A 120. OA-D 17. 5EF 66. 3EF 27.5CD
CATALYST
| VOVEC 5EC 0.5 g pr/ha 162.5A 50. OEF 8. 8G 5.0l 6. 3FG
| VOVEC 5EC 0.25 g pr/ha 81.3A 65. ODEF 11. 3FG 17. 5CH 11. 3EFG
| VOMEC 5EC + 0.25 g pr/ha 128.8A 22.5G 7.5GH 20. OGH 0. 8H
CATALYST
Control 103. 8A 140. 3AB 400. 0A 875.0A 503. 8A

* Means followed by the same letter are not significantly different (P<0.O05,
Duncan's nultiple range test). Prespray counts
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Table 2: Insect counts, ratings and potato yields.
CPB Adult Counts Fol i ar Danage Rati ngs
Days After June 26 (0-10) **

Rat e Spray Date CPB Leaf hopper Yield
Tr eat nent 1 7 June 20 July 4 kg/ pl ot
CATALYST 46. 3B* 43. 8A 3.0F 1.0F 5.5D
GUTHI ON 240SC 360.0 g Al/ha 9.0D 7.5H 8. 9A 7.8A 22.0A
GUTHI ON 240SC 180.0 g Al/ha 5.0D 11.3E-H 7.4BC 3.8CD 20. 5A
GUTHI | ON 240SC+ 180.0 g Al/ha 8.8D 18.8C-F 7.1ABC 4.3C 13. 8BC
CATALYST
AMBUSH 500 75.0 g Al/ha 60.0AB 42. 5AB 5.7DE 8. 0A 13.0C
AMBUSH 500 37.5 g Al/ha 99. 3A 40. 0ABC 5. 1E 7.8AB 11. 3C
AMBUSH 500 + 37.5 g Al/ha 87.5A 48. 8A 5.7CD 7.3AB 14. 3BC
CATALYST
THI ODAN 4EC 560.0 g Al/ha 0.0E 20.0B-E 9.7A 8. 0A 19. 3A
THI ODAN 4EC 280.0 g Al/ha 1.3E 8. 8CGH 9. 6A 8. 0A 20. 8A
THI ODAN 4EC + 280.0 g Al/ha 7.5D 16.3D-G 7.7AB  6.0B 19. 8A
CATALYST
M ONE 7.5 L pr/ha 5.0D 8. 8CGH 9. 0A 2.5E 17. 0AB
M ONE 3.7 L pr/iha 26.3C 27.5A-D 6.4CD 3. 0DE 11. 8C
M ONE + 3.7 L pr/ha 4.0D 10.0FGH 8.6AB 2.5E 21. 3A
CATALYST
| VOMEC 5EC 0.5 g pr/ha 5.0D 33. 8AB 9. 2A 3. 0DE 17. 3AB
| VOMEC 5EC 0.25 g pr/ha 7.5D 22.5B-E 8.7A 3. 0DE 12.8C
| VOMEC 5EC + 0.25 g pr/ha 6.3D 16.3D-G 9.4A 3.8CD 19. 8A
CATALYST
Cont r ol 47.5BC  36. 3AB 1.7G 1.0F 4. 0E
* Means foll owed by the sanme letter are not significantly different

(P<0.05, Duncan's multiple range test).
** Fol i ar Damage Ratings - 0, no control
onpl ete control.

foliage severely damged; 10,

#056
| CAR | DENTI FI CATI ON NUMBER: 61006535

CROP: Potato cv. Superior
PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say),
Pot at o | eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY
Pl TBLADO, R.E.
Ri dget own Col | ege of Agricul tural

Technol ogy, Ridgetown, Ontari o NOP2CO

TI TLE: BI OPESTI Cl DE CONTROL OF POTATO | NSECTS

MATERI ALS: | SK 66895L (experinmental Bt)
M ONE (Bacillus thuringiensis var.

THI ODAN 400EC (endosul fan)

san di ego)

METHODS: Pot at oes were planted in two row plots,
apart, replicated 4 times in a random zed conpl ete bl ock design. Potato seed

pi eces were planted with a comrercial planter on May 2. Spray applications were
made using a back pack airblast sprayer using 240L/ha of water. Treatnments were
applied on June 11, 17, 27, July 2, 8, and July 15. Assessnments were taken by
counting Col orado potato beetle (CPB) |arvae and adults reporting the tota

6min length with rows spaced 1m
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counts per plot, foliage damage caused by beetl e feeding and | eaf hopper foliar
damage throughout the season and yield on July 29.

RESULTS: As presented in the tables bel ow

CONCLUSI ONS: | SK 66985L provided equal or better Col orado potato beetle control
than M ONE and THI ODAN. Al though |ower adult and | arval counts were observed at
the higher rates of |1SK 66895L these differences were not statistically
significant. Neither of the biological insecticides, |SK 66895L nor M ONE

provi ded any | eaf hopper control. THI ODAN provi ded high [ evels of both CPB and

| eaf hopper control resulting in the higher potato yields.

Table 1: Col orado potato beetle counts.

CPB Larval Counts - # of Days After Spraying

Rat e June 11 June 17
Tr eat nent L product/ ha 2 6 2 7
| SK 66895L 4.0 20. 0B* 13.8C 2.5D 7.5B
| SK 66895L 5.0 1.3C 3.0D 3.8CD 1.3C
| SK 66895L 7.0 0.0C 0. OE 0. OE 3. 8BC
M ONE 7.5 31.3B 22.5BC 10. 5B 6. 3B
THI ODAN 400EC 1.4 20. 3B 27.8B 7.5BC 10. 0B
Contr ol 537. 5A 425. 0A 387. 5A 241. 3A
* Means foll owed by the sane letter are not significantly different (P<O0.05,
Duncan's nultiple range test).
Tabl e 2: Col orado potato beetle and | eaf hopper counts.
CPB Adult Counts Fol i ar Damage Rati ngs*
Days After June 24 Yield

Rat e Spray Date CPB Leaf hopper kg/ pl ot
Tr eat nent L PR/ ha 4 8 June 20 June 26 July 29
| SK 66895L 4.0 11.3BC** 21.3A 9. 50A 4. 0B 11.0C
| SK 66895L 5.0 6.3C 16. 3A 9. 50A 4. 3B 12. 8BC
| SK 66895L 7.0 2.8D 17.5A 9. 50A 4. 3B 12. 3C
M ONE 7.5 7.5BC 16. 3A 8. 50B 4.0B 13. 8AB
THI ODAN 4EC 1.4 12.5B 15. 0A 8.63B 8. 0A 14. 8A
Contr ol 48. 8A 35. 0A 4.00C 4.0B 8.8D
* Fol i ar Damage Ratings (0-10) - 0, no control, foliage severely damaged,

10, conplete control

** Means foll owed by the sanme letter are not significantly different

(P<0.05, Duncan's multiple range test).
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#057
| CAR | DENTI FI CATI ON NUMBER: 61006535
CROP: Pot at oes cv. Superior

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say),
Pot at o | eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY
Pl TBLADO, R.E.
Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario NOP 2CO

TI TLE: SCREEN NG FOLI AR | NSECTI CI DES FOR THE CONTROL OF COLORADO POTATO
BEETLES AND LEAFHOPPERS

MATERI ALS: DECI S 5. OEC (del tanethrin)
GUTHI ON 240SC (azi nphos-net hyl )
LORSBAN 480E (chl orpyrifos)
M TAC 1. 8EC (am traz)
M ONE (B.thuringiensis var. san di ego)
AC 303,630 120EC (experinental)
BOND (surfactant experinental)
MyX 1806 (B.t. var. san diego)

METHODS: Pot atoes were planted in two row plots, 6min length with rows spaced 1m
apart, replicated 4 times in a random zed conpl ete bl ock design. Potato seed

pi eces were planted with a comrercial planter on May 2. Spray applications were
made using a back pack airblast sprayer using 240L/ha of water. Treatnments were
applied on June 3, 7, 21, 27 and July 15. Assessnents were taken by counting

Col orado potato beetle (CPB) |arvae and adults reporting the total counts per

pl ot, foliage damage caused by beetles and | eaf hoppers throughout the season and
yield on July 29.

RESULTS: As presented in the tables bel ow

CONCLUSI ONS: The initial control of CPB |arvae with many of the products was
relatively poor after the first spray application on June 3. This required a
second application 4 days later on June 7 which provided better control. The

hi ghest | evel of Col orado potato beetle and | eaf hopper control was provided by AC
303,630 + BOND, DECIS and GUTHION. DECI S was significantly nore effective
controlling | eaf hoppers than AC 303,630 + BOND and was nore effective as a
[arvicide than as an adulticide. LORSBAN was the | east effective CPB material but
was effective in controlling |eafhoppers. MTAC was only nmoderately effective for
control of both CPB and | eaf hoppers. Significantly better control was shown when
DECI S was added to M TAC or when it was alternately sprayed with M ONE. CPB

| arval nunbers were equally and significantly reduced with both M ONE and MYX
1806, however, greater adult control was achieved with MONE with the addition of
the high rate of the surfactant BOND and with all the rates of MyX 1806. This
sane | evel of control was observed in the foliar ratings of June 20, again

i ndi cating i nproved control of MONE with the addition of BOND and i nproved
control of MyX 1806 over M ONE for CPB control. Neither M ONE nor MYX 1806

provi ded any | evel of |eafhopper control
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Tabl e 1:

Col or ado

73

DECI S 5.
GUTHI ON
LORSBAN
M TAC 1.
M TAC 1.
DECI S 5.
M ONE;

M TAC 1.
AC 303, 6
+ BOND
AC 303, 6
+ BOND
M ONE

M ONE +
BOND

M ONE +
BOND
MYX 1806
MYX 1806
MYX 1806
Contr ol

8EC***
30 120EC

30 120EC

potato beetle Il arval counts.
CPB Larval Counts -
e June 3
O*
g Al 43. 8BCD* * 16.
g Al 28. 8D 12.
g Al 37.5BCD 67.
g Al 40. 0BCD 52.
g Al 50. 0BCD 1.
g Al
Lproduct 48. 3BCD 12.
g Al
0 g AL 106. 3AB 23.
125%
0 g Al 53. 8BCD 31
125%
. 5Lproduct 35.0CD 7.
. 5Lproduct 106. 3AB 20.
. 125%
. 5Lproduct 98.8ABC 22.
. 25%
. OLproduct 57.5BCD  45.
.OLproduct 81.3A-D 57.
. 5Lproduct 137.5A 16.
51. 3BCD 108.

# of days after spraying
June 7

3 6 12
8DEF 5.0C 7.5D 15.
5DEF 1.3C 3.5D 78.
5B 51. 3B 111. 3B 148
5BCD 16.3C 56. 3C 46
3F 0.0C 0.8D 0.
5DEF 5.0C 5.0D 32
8C-F 13.8C 4. 0D 7.
3B-F 1.3C 0.0D 7.
5EF 2.5C 10.5D 41
0C-F 10. 0C 13.8D 38.
5C-F 5.0C 14. 8D 27
0B-E 5.0C 15. 8D 25.
5BC 5.0C 18. 3D 21.
3DEF 0.0C 3.5D 11
8A 418. 8A 1000.0A 472.

* Pre-spray counts.

** Means followed by the sane letter

are not

(P<0.05, Duncan's multiple range test).

* Kk *

1991 Pes

t Managenent

M ONE; M TAC 1. 8EC -

Research Report

significantly different

Sprays were alternated commencing with M ONE
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Table 2: Insect counts and yield.
CPB Adult Counts Fol i ar Danage Rati ngs
Days After June 27 (0-10)* Yield
Rat e Spray Date CPB Leaf hopper kg/ pl ot
Tr eat nent / ha 1 7 June 20 July 4 July 29
DECI S 5. OEC 7.5 g Al 15.0BC** 15.0B 8.5BC 9.4AB 16.8AB
GUTHI ON 240SC 360.0 g Al 0.0C 3.8D 6. 4D 8.5BC 16. 3AB
LORSBAN 480E 480.0 g Al 22.5B 13. 8BC 5.2E 8.2C 14. 3BC
M TAC 1. 8EC 560.0 g Al 0.0C 8. 8BCD 6. 5D 5. 0E 14.5BC
M TAC 1. 8EC + 200.0 g Al 0.0C 6. 3CD 9. 9A 9. 6A 14. 0BC
DECI S 5. OEC 7.5 g Al
M ONE; 7.5Lproduct 0.0C 3.5D 7.8C 6.7D 15. 0BC
M TAC 1. 8EC*** 560.0 g Al
AC 303,630 120EC 100.0 g Al 1.3C 8. 8BCD 9.4AB 8.0C 16. 8AB
+ BOND 0.125%
AC 303,630 120EC 200.0 g Al 7.5BC 6. 3CD 9. 6A 7.7C 18. 5A
+ BOND 0.125%
M ONE 7.5Lproduct 0.0C 25. 0A 6.7D 3.7F 15. 0BC
M ONE + 7.5Lproduct 2.5C 10. 3BCD 6. 6D 3. 2F 14. 3BC
BOND 0. 125%
M ONE + 7.5Lproduct 1.3C 6. 3CD 8.5BC 3.0F 14. 0BC
BOND 0.25%
MYX 1806 5. 0Lproduct 6. 3BC 8. 8BCD 8.2BC 3.0F 12.5C
MYX 1806 6. OLpr oduct 7.5BC 7. 5BCD 8.5BC 3.0F 13. 8BC
MYX 1806 7.5Lproduct 7.5BC 12.5BC 9. 0ABC 3.0F 13.5BC
Contr ol 55. 0A 25. 0A 2.2F 3.0F 7.5D
* Foliar Damage Ratings - 0, no control, foliage severely damaged; 10,
conmpl ete control
** Means followed by the sane letter not significantly different (P<0.O05,

Duncan's nultiple range test).
M ONE; M TAC 1.8EC - Sprays were alternated commencing with M ONE

* Kk *

#058

| CAR: 61006535

CROP: Potato cv. Superior

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

Pot at o | eaf hopper, Enpoasca fabae (Harris)
NAME AND AGENCY

Pl TBLADO, R.E.

Ri dget own Col | ege of Agricul tural

Technol ogy, Ridgetown, Ontario NOP 2CO

TI TLE: FOLI AR | NSECT CONTROL | N POTATOES

MATERI ALS: GUTHI ON 360F, GUTHI ON 240SC (azi nphos- net hyl)
NTN- 33893 240F (experinental)

METHODS: Pot atoes were planted in two row plots, 6min length with rows spaced 1m

apart, replicated 4 times in a random zed conpl ete bl ock design. Potato seed
pi eces were planted with a comrercial planter on May 2. Spray applications were
made using a back pack airblast sprayer using 240L/ha of water. Treatnments were

applied on June 3, 21, 27 and July 15. Soon after the initial spray of June 3 the
number of |arvae found on the GUTHI ON treated plots conpared to the NTN product
was sufficiently high to warrant a repeat application only to the GUTHI ON
treatnments. Assessnents were taken by counting Col orado potato beetle (CPB)
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| arvae and adults reporting the total counts per plot, foliage damge caused by
beetl e feedi ng and | eaf hopper foliar danage throughout the season and yield on
July 30.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: NTN- 33893 provi ded out standi ng Col orado potato beetle control and

| eaf hopper control. GUTHI ON 240SC provi ded equal or better insect control than
GUTHI ON 360F. Yields reflected the |level of insect pressure in this trial. An
addi ti onal observation which has been noted for the past 2 years when testing
NTN- 33893 fornul ated products is the positive effect on insect control it has on
the potato rows along side it.

Tabl e 1: Col orado potato beetle | arval counts.

Application Rate CPB Larval Counts
g Al/ha
Tr eat ment June 3 June 7 June 6 June 10 June 19
GUTHI ON 360F 360. 0 75. OA* 16. 3B 155. 0A
GUTHI ON 240SC 360. 0 80. 0A 1.3C 18. 8B
NTN- 33893 240F 25.0 0. 0B 1.3C 0.0D
NTN- 33893 240F 50.0 0.0B 0.0C 2.5C
Contr ol 102. 5A 235. 0A 237.5A
* Means foll owed by the sane letter are not significantly different (P<O0.05,

Duncan's nultiple range test).

Table 2: Insect counts and yield.

CPB Adult Counts Fol i ar Danage Rati ngs

Days After (0-10) **
June 21 Yield

Rat e Spray Date CPB Leaf hoppers kg/ pl ot
Tr eat nent g Al/ha 5 June 20 June 26 July 4 July 30
GUTHI ON 360F 360.0 15. 0B* 7.0B 7.2B 6. 8C 23.0A
GUTHI ON 240SC 360.0 6. 3C 7.7AB 7.2B 7.0BC  25.5A
NTN- 33893 240F 25.0 1.3D 9. 6A 9. 2A 8.0AB 24.3A
NTN- 33893 240F 50.0 0. OE 9. 9A 9.4A 8. 5A 25. 0A
Cont r ol 121. 3A 2.2C 2.2C 1.5D 9.5B
* Means foll owed by the sane letter are not significantly different

(P<0.05, Duncan's multiple range test).

** Fol i ar Damage Ratings - 0O, no control, foliage severely damaged; 10,

conmpl ete control
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#059
| CAR | DENTI FI CATI ON NUMBER: 61006535
CROP: Potato cv. Superior

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say)
Pot at o | eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY
Pl TBLADO, R.E.
Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario NOP 2CO

TI TLE: POTATO | NSECT CONTROL USI NG AT PLANTI NG | NSECTI Cl DES

MATERI ALS: | SK 66824 5G (experinmental)
NTN- 33893 2.5G (experinental)
ORTHENE 75SP (acephate), TEM K 10G (al di carb)

METHODS: Pot atoes were planted in two row plots, 6min length with rows spaced 1m
apart, replicated 4 times in a random zed conpl ete bl ock design. Potato seed

pi eces were planted with a comrercial planter on May 2 for all but the first
three treatnments of |1SK 66824 10G which were planted three weeks later on May 23.
All insecticides were applied by hand in furrow, to the respective plots at the
time of planting. The plots scheduled for the foliar application of ORTHENE 75SP
was applied on June 14, 21, 27 and July 15 using a back pack airblast sprayer.
Assessnents were taken by counting the nunber of Col orado potato beetle (CPB)

| arvae and adults reporting the total counts per plot, foliage damge caused by
beetl e feedi ng and | eaf hopper foliar danage throughout the season and yield on
July 29.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: NTN- 33893 was an extrenely effective potato foliar insect control
materi al applied as a granular at planting tine. Control of CPB | arvae and
adults, |eafhoppers and flea beetles was denonstrated. It conpared equal to the
standard TEM K. There was a noticeable difference between TEM K, however, in the
time, nmethod and/or degree of CPB adult kill to NTN-33893. Large popul ati ons of
adult CPB were found dead on the soil surface with NIN- 33893 treated potato

pl ants. The persistance of insect control with NTN- 33893 was either shorter than
TEM K or the | evel of |eafhopper control was not as great as TEM K. On July 4
there was a noticeable increase in | eaf hopper damage on the NIN treated plots.
Due to a 3 week delay in planting and application of |SK 66824, it was uncertain
whet her the high |level of insect control observed during the sunmer was due to
the chem cal rates used or eval uation was del ayed, conpared to the other
materials. It is clear, however, that |1SK 66824 is an effective potato insect
control candi date. ORTHENE was applied both as an in furrow spray at tinme of
planting as well as a foliar treatnent. The flea beetle ratings taken prior to
any foliar spraying were low for this treatnent.

ORTHENE was not as effective a CPB material as it is an excellent |eafhopper
control product.

1991 Pest Managenment Research Report



77

Table 1: Col orado potato beetle adult and |arval counts.

CPB | nsect Counts

Rat e Larvae Adul ts

Treat nent s g Al/100m June 17 June 26 July 2 June 28 July 4
| SK 66824 5G 14.0 8. 8CD* 37.5AB  36.3A 11. 3AB 26. 3BC
| SK 66824 5G 18.0 7.5D 22.5AB  21.3BC 3.8C 15. 0CD
| SK 66824 5G 26.0 7.5D 17.5AB 0.0G 0.0C 16. 3CD
NTN- 33893 2.5G 1.0 12.5C 20.0AB 22.5BC 12. 5AB 17.5CD
NTN- 33893 2.5G 2.0 0. 0E 12.5BC  18.8BCD 3.8C 13.8CD
NTN- 33893 2.5G 3.0 0. OE 1.3D 7.5EF 0.0C 36. 3AB
ORTHENE 75SP 11.2 170. 0B 60. 0AB  31. 3AB 28. 8A 26. 3BC
ORTHENE 75SP 1120/ ha 175. 0B 50. 0AB 12. 5DE 22.5A 25.0BC
TEM K 10G 22. 4 6. 3D 10. 0CD 5. 0F 2.5BC 8.3D

Cont r ol 1000. OA 68. 8A 16. 3CD 30. 0A 65. 0A

* Means followed by the same letter are not significantly different (P<0.O05,
Duncan's nultiple range test).

Tabl e 2: Col orado potato beetle, |eafhopper and flea beetle counts.

Fol i ar Damage Rati ngs** Yield

Rat e CPB Leaf hopper Fl ea Beetl e kg/ pl ot

Treat nent s g Al/100m June 20 June 26 July 4 June 5 July 29
| SK 66824 5G 14.0 6.5Cr 6. 0BC 8. 0A - 5.5C
| SK 66824 5G 18.0 7.3B 7.0B 8. 0A - 5.0C
| SK 66824 5G 26.0 8. 8A 8. 6A 8. 5A - 5.5C
NTN- 33893 2.5G 1.0 9. 3A 8. 4A 6. 9B 10. 0A 15. 3A
NTN- 33893 2.5G 2.0 10. 0A 8. 9A 7.4AB 10. 0A 16. 5A
NTN- 33893 2.5G 3.0 10. 0A 9. 2A 7.4AB 10. 0A 16. 3A
ORTHENE 75SP 11.2 5.3D 5.2C 6. 7B 10. 0A 12. 3B
ORTHENE 75SP 1120/ ha 5.8D 8. 6A 8. 5A 4.0B 12.8B
TEM K 10G 22. 4 9. 5A 9. 1A 9. 6A 10. 0A 17. 5A
Cont r ol 4. 3E 4.0D 3.5C 4.0B 10. 8B

* Means followed by the same letter are not significantly different
(P<0.05, Duncan's multiple range test).
** Foliar Damage Ratings (0-10) - 0, no control, foliage severely danmged,;
10, conplete contro
#060
| CAR | DENTI FI CATI ON NUMBER: 61006535
CROP: Pot at oes, cv. Superi or

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say),
Pot at o | eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY
Pl TBLADO, R.E.
Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario NOP 2CO

TI TLE: EFFECT OF THE ADDI TION OF I NCI TE TO THE SYNTHETI C PYRETHRO DS DECI S
5. 0OEC AND AMBUSH 500EC

MATERI ALS: DECI S 5. OEC (del tanet hri n)
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I NCI TE (synergi st)
AMBUSH 500EC (per net hrin)

METHODS: Pot atoes were planted in two row plots, 6min length with rows spaced 1m
apart, replicated 4 times in a random zed conpl ete bl ock design. Potato seed

pi eces were planted with a comrercial planter on May 2. Spray applications were
made using a back pack airblast sprayer using 240L/ha of water. Treatnments were
applied on June 3, 7, 21, 27 and July 15. Assessnents were taken by counting

Col orado potato beetle (CPB) |arvae and adults reporting the total counts per

pl ot, foliage damage caused by beetle feeding and | eaf hopper foliar damage

t hr oughout the season and yield on August 7.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: DECI'S provided a higher Ievel of Col orado potato beetle control, for
both | arvae and adults than did AMBUSH. The addition of the synthetic pyrethroid
synergi st INCITE significantly extended the larval activity of AMBUSH and

provi ded i ncreased adulticide activity of DECIS and to an even greater extent of
AMBUSH. Both DECI S and AMBUSH provi ded excel |l ent | eafhopper control which was not
statistically inproved with the addition of INCITE. The |level of insect contro
was reflected in yield.

Table 1: Col orado potato beetle counts.

CPB Larval Counts - days after

Rat e June 3 Spray Date
Tr eat nent g Al/ha 0 1 3 7 14
DECI S 5. OEC 100 58. 8A* 0.0C 5.0C 11.3C 46. 3B
DECI S 5. OEC + 100 56. 3A 8.8BC 5.0C 3.3D 8.8C
I NCI TE 290
DECI S 5. OEC + 100 73. 8A 7.5BC 1.3D 0.0E 3.8C
I NCI TE 440
AMBUSH 500EC 150 43. 8A 32.5A 25.0B 63. 8B 297.3A
AMBUSH 500EC + 150 71. 3A 7.5BC 5.0C 4.5D 51.3B
I NCI TE 290
AMBUSH 500EC + 150 42. 5A 7.5B 6.3C 5.5D 26.3B
I NCI TE 440
Contr ol 40. 0A 80.0A 415.0A 787.5A 687.5A
* Means foll owed by the sane letter are not significantly different (P<O0.05

Duncan's Muiltiple Range Test)
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Tabl e 2: Col orado potato beetle and | eaf hopper counts.

Fol i ar Danmge

CPB Adult Counts Rat i ngs** Yield
Rat e June 27 Spray Date CPB Leaf hopper kg/ pl ot
Tr eat nent g Al/ha 1 7 June 20 July 4 July 30
DECI S 5. OEC 100 12.5B* 22.5B 8. 6A 8.7A 17. 0AB
DECI S 5. OEC + 100 0.0D 6. 3D 9. 6A 9. 2A 18. 0A
I NCI TE 290
DECI S 5. OEC + 100 0.0D 5.0D 9. 9A 9. 1A 19. 5A
I NCI TE 440
AMBUSH 500EC 150 46. 3A 56. 3A 6.4C 8.7A 15. 8B
AMBUSH 500EC + 150 5.0C 18. 8BC 7.6B 9. 2A 19. 8A
I NCI TE 290
AMBUSH 500EC + 150 1.3CD 12.5C 8. 6A 9. 0A 19. 3A
I NCI TE 440
Cont r ol 63. 8A 25.0B 3.2D 3.0B 9.8C

* Means followed by the same letter are not significantly different
(P<0.05 Duncan's Miltiple Range Test)
** Foliar Damage Ratings (0-10) - 0O, no control, foliage severely danmged,;
10, conplete contro
#061

| CAR | DENTI FI CATI ON NUMBER: 61006535
CROP: Potato cv. Superior

PEST: Col orado potato beetle, Leptinotarsa decenlineata (Say),
Pot at o | eaf hopper, Enpoasca fabae (Harris)

NAME AND AGENCY
Pl TBLADO, R.E.
Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario NOP 2CO

TI TLE: EVALUATI ON OF EXP- 6043A 80WG FOR FOLI AR | NSECTS ON POTATCES
MATERI ALS: DECI S 5. OEC (del tanmet hrin), EXP-6043A 80WG (experinmental)

METHODS: Pot atoes were planted in three row plots, émin length with rows spaced
1m apart, replicated 4 tines in a randonm zed conpl ete bl ock design. Potato seed
pi eces were planted with a comrercial planter on May 2. Spray applications were
made using a back pack airblast sprayer using 240L/ha of water. Treatnments were
applied on June 3, 20, 27 and July 15. Assessnments were taken by counting

Col orado potato beetle (CPB) |arvae and adults reporting the total counts per

pl ot, foliage damage caused by beetle feeding and | eaf hopper foliar damage

t hr oughout the season and yield on July 30.

RESULTS: As presented in the tables bel ow

CONCLUSI ONS: EXP-6043A is an effective Colorado potato beetle |arvicide as wel

as an adulticide. Adult beetle control was denonstrated for at least 7 days with

| arval control being extended for 14 days. Greater CPB adult control was achieved
at the higher rate of EXP-6043A. Although EXP-6043A was shown to provide greater

CPB control than the standard DECIS, it did not provide comercial control of

| eaf hoppers. Insect control resulted in a significant increase in potato yields.
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Table 1: Col orado potato beetle | arval counts.

CPB Larval Counts - days after

Rat e June 3 Spray Date
Tr eat nent g Al/ha 0 1 3 7 14
DECI S 5. OEC 7.0 192. 5A* 10. 0B 22.5B 28. 8B 205. 0B
EXP- 6043A 80WG 12.5 192. 5A 15. 0B 20. 0B 12.5C 38. 8C
EXP- 6043A 80WG 25.0 152. 5A 8. 8B 0.0C 1.3C 23.8C
Contr ol 173.8A 152.5A 432.5A 782.5A 987.5A

* Means followed by the same letter are not significantly different
(P<0.05 Duncan's Ml tiple Range Test)

Tabl e 2: Col orado potato beetle and | eaf hopper counts.

Fol ai r Danage Rati ngs

CPB Adult Counts (0-10)* Yield
Rat e June 27 spray date CPB Leaf hopper kg/ pl ot
Tr eat nent g Al/ha 1 7 June 20 July 4 July 30
DECI S 5. OEC 7.0 68. 8A** 47. 5A 6. 0B 9. 0A 22.3
EXP- 6043A 80WG 12.5 10. 0B 12.5B 7.2A 3.0B 23.3A
EXP- 60434 80WG 25.0 1.3C 2.0C 8. 6A 3.0B 23.5A
Cont r ol 46. 3A 100. 0A 2.5C 2.0C 8.0B

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

** Means followed by the sane letter are not significantly different
(P<0.05 Duncan's Miltiple Range Test).

#062

| CAR: 86100104

CROP: Potato, Solanum tuberosum cv. Kennebec

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

NAME AND AGENCY

SEARS M K. and MCGRAW R. R

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

TI TLE: CONTROL OF COLORADO POTATO BEETLE W TH BACI LLUS THURI NGl ENSI S (B.t.)
AND CONVENTI ONAL | NSECTI CI DES

MATERI ALS: M ONE (B.t. san diego), 9.5 g toxin/ L, @7.5 L prod / ha
BOND (| atex spreader sticker) @.25%v/v
MyX 1806 (B.t. san diego), 15.8 g/L, @.0, 6.0 & 7.5 L prod/ ha
DECI S 50 (deltamethrin), 50 g/ L, @7.5 g Al/ ha
I NCI TE (piperonyl butoxide [Pbo]), 920 g/ L, @500 m prod / ha
AC 303 630 (pyrrole), 120 g / L, @100 and 200 g Al / ha
CYMBUSH (cypermethrin), 250 g/ L, @35 g Al / ha
TRIDENT (B.t. tenebrionis), 3.3 billion tenebrionis units / L

@7 and 14 L prod / ha

METHODS: Pot at oes were seeded on May 3 in 4-row plots, 15 mlong. 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. Insecticides were applied with a
tractor-nounted, four-row boom sprayer that delivered 800 L/ha at 450 kPa. One
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hundred egg masses were tagged on May 28 and checked daily to determ ne hatch
May 31 there was 1% hatched; June 3, 50% had hatched and all the treatnents were
applied on June 4. Applications of subsequent treatnents were nade June 11 and
June 17. Popul ati ons of Col orado potato beetle were nonitored 3-5 days after the
treatnents were applied by exanmining 5 plants in each plot.

The nunber of beetle | arvae and adults was recorded and the percent defoliation
caused by the beetle was estimated. Yield data was obtai ned by harvesting and
wei ghing the centre 2 rows of each plot on August 19.

CONCLUSI ONS: All the treatnents controlled the Col orado potato beetle | arvae.
Defoliation was kept to a m nimum and yield was greatly increased by all the
treatnents. The percent defoliation increased in the treated plots in July
because of the | arge nunber of first generation adults energing from surroundi ng
untreated areas and noving into the plots. Only DECIS + piperonyl butoxide (Pbo)
kept the adult defoliation in check
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Table 1. Number of Col orado potato beetles per 5 plants, cv. Kennebec 1991.

(LL) = 1st generation large |arvae, AD = over-wi ntered adults and PDEF = percent
defoliation.

June 10-14 June 17-21
LL AD PDEF LL AD PDEF
MONE @.5 L 0. 6a 0.5 7.9a 2.7a 0.6ab 4. 2a
MONE @7.5 L + BOND @0. 25% 0. 5a 0.5 5. 3a 3.5a 0.7ab 3. 5a
MYX 1806 @5.0 L 0. 4a 0.8 6. 5a 2.9a 0.9ab 5. 1a
MYX 1806 @6.0 L 0. 3a 0.6 6. 9a 0.7a 0.7ab 3. 5a
MYX 1806 @7.5 L 0. 2a 0.4 6. la 0.7a 0. 4ab 2. 6a
DECIS @7.5 g 0. Oa 2.0 8. 0a 2.8a 1.6bc 5. 6a
DECIS @7.5 g + Pho @0.5 L 0. Oa 0.3 3.9a 0.0a 0.2a 1. 5a
AC 303 630 @100 g 0. 3a 0.6 7. 5a 1.3a 0.5ab 3. 3a
AC 303 630 @200 g 0. 1la 0.4 4. la 0.2a 1.0ab 1. 9a
CYMBUSH @5 g + TRIDENT @7 L 1. Oa 0.5 7. 4a 3.4a 0.7ab 3. 1a
TRIDENT @14.0 L 0. 9a 1.5 9. 1la 1.3a 1. 4abc 4. 2a
TRIDENT @14.0 L + DECIS @.5 g 0.0a 2.2 6. 3a 0.5a 2.7c 4. 1la
CHECK 16. 2b 1.3 26.5b 63.2b 0. 1a 54.5b

Tabl e 2. Number of Col orado potato beetles per 5 plants, cv. Kennebec 1991.

July 15-19 July 22-26

LL AD PDEF LL AD PDEF
MONE @7.5 L 7. 2ab 2. labc 18. 8abc 3.9a 3.4ab 27. 3bcd
MONE @7.5 L + BOND @0.25% 6. 8ab 2. 6bc 15. 5ab 3.6a 2.2ab 29. Ocd
MYX 1806 @5.0 L 10. 5bc 2.5bc 16. 3ab 4.4a 4.1lab 39. 5de
MYX 1806 @6.0 L 9. 3bc 1. 3ab 18. 8abc 4.4a 3.6ab 27. 3bcd
MYX 1806 @7.5 L 11. Obc 1. 1ab 16. 5ab 4.2a 2.3ab 27.0bcd
DECIS @7.5 ¢ 7. lab 3. 1lbc 34. 8d 4.3a 11. 6¢C 39. 3de
DECIS @7.5 g + Pho @0.5 L 1.5a 0. 4a 10. 3a 0.5a 1.0a 8. 8a
AC 303 630 @100 ¢ 7.0ab 1. 9abc 26. 3bcd 2.0a 4.3ab 29. 3cd
AC 303 630 @200 ¢ 2.0a 1. 9abc 11. 3a 0.7a 4.0ab 20. Oabc
CYMBUSH @5 g + TRIDENT @7 L 7.2ab 3. 8c 18. 5abc 3.8a 3.5ab 29. Ocd
TRIDENT @14.0 L 1. 0a 1. 7ab 11. 0a 1.0a 5.0ab 13. 0ab
TRIDENT @4.0 L + DECIS @.5g 0. 4a 1. 8abc 12. 8a 0.8a 5. 1lab 15. 3abc
CHECK 14. 5c 6. 0d 28. 8cd 23.2b 5.8b 54. 3e
LL = 2nd generation |large | arvae, AD = 1st generation energing adults and
PDEF = percent defoliation.
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#063

STUDY DATA BASE: 280-1452-9110

CROP: Potato, cv. Superior

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

NAME AND AGENCY

TOLMAN, J.H and MFADDEN, G A

Agricul ture Canada, Research Centre, 1400 Western Road
London, Ontario N6G 2V4

Tel. (519) 645 4452 Fax (519) 645 5476

TI TLE: EVALUATI ON OF FOLI AR | NSECTI CI DES FOR CONTROL OF COLORADO POTATO BEETLE
ATTACKI NG POTATCES ON ORGANIC SO L - |

MATERI ALS: FRANI XQUERRA (654 g Al/L) (Na-dioctyl sulfosuccinate)
MARGOSAN- O (0. 3% azadi rachti n)
M ONE 12.5WDS (28 BTU/ L, Bacillus thuringiensis var. san di ego)
M TAC 1.5EC (180 g Al/L) (am traz)
| NSECTAVWAY (97% si li con di oxi de)
AC 303, 630 200SC (200 g Al/L)
CYMBUSH 250 g AI/L EC (cypermnethrin)

METHODS: Pot at oes were planted in London on May 10 in single-row mcroplots (2.25
Xx 0.9 m filled with insecticide residue-free organic soil; all treatnents were
replicated 3x in a random zed conpl ete bl ock design. On June 3, 5 plants,

sel ected at random from each microplot, were flagged. Al treatnents were first
applied on June 5 at 250 kPa in 900 L water/ha using a single-nozzled (D4
orifice disc, #25 swirl plate) Oxford precision sprayer. CPB life stages were
counted on all flagged plants in all treated plots just prior to and 4 days after
all treatnments. Feedi ng danmge to foliage was assessed visually on June 5, 12,

18, 25, July 3 & 17. Potatoes were dug on July 30. Tubers were graded, counted
and wei ghed and mar ket abl e yi el ds cal cul at ed.

RESULTS: See tabl e bel ow

CONCLUSI ONS: Nei t her FRANI XQUERRA nor | NSECTAWAY provi ded significant protection
agai nst CPB damage. All other treatnents significantly reduced nunbers of "large"
CPB | arvae, reduced foliar danage and increased yields relative to CONTROL pl ots.
Potato yields were significantly higher in plots initially treated with M ONE
foll owed by 3 applications of MTAC than in plots receiving 4 applications of

M TAC al one. Although 4 applications of MARGOSAN- O or MARGOSAN-O + M ONE and 5
applications of AC 303,630 provided generally excellent CPB control, simlar
potato yields were harvested fromplots receiving only 2 applications of CYMBUSH
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# Insecticide(s) Rate Mean Nb.CPB Larvae/Pl ant* Foliar Damage** Yield

(pdct/ha) 10/6 17/6 24/6  18/6 10/ 7 (t/ ha)
1/3 FRANI XQUERRA 0.9 L 20.3 a/8 27.4 a **¥/9 5.1 ¢ 0.0b 0.7 ¢
2/3 FRANIXQUERRA 1.35 L 12.3 abc 18.3 ab  *** 6.6 bc 0.3b 2.3 ¢
3/4 MARGOSAN-O 18.0 L 1.1 d 0.0 c 1.7 ¢ 9.9a 9.2a 16.0 ab
4/4 MARGOSAN-O 9.0 L + 1.7 d 0.3 ¢ 4.5¢c 9.9a 9.3a 15.0 ab
+ M ONE 3.5 L
5/5 M ONE; 7.0 L; 0.6 d 1.2 ¢ 12.5bc 9.9 a 9.4a 16.4 a
M TAC 2.75 L
6/4 M TAC 2.75 L 5.3 cd 7.3 bc 16.2 b 9.7 a 8.5a 11.7 b
7/4 INSECTAWVAY 4.0 kg 16.3 ab 19.2 ab 31.7 a 8.0 ab 0. 1b 4.8 ¢
8/6 AC 303, 630 0.5 L 0.3 d 1.0 ¢ 5.5 bc 9.8 a 8.5a 13.5 ab
9/ 7 CYMBUSH 70.0 n 0.4 d 1.0 ¢ 12.5 bc 9.8 a 8.5a 14.3 ab
10 CONTROL --- 7.2 ab 18.9 ab 29.5 a 8.0 ab 0.0b 1.8 ¢

* "large" (3rd and 4th instar) |arvae;
** rating scale (0-10): O no control, plants defoliated,
10 conpl ete control, no CPB damage;

3 reapplied June 7,13;

4 reapplied June 7, 13, 19;

5 MONE June 5, M TAC June 7, 13, 19;

6 reapplied June 7, 13, 19, 27,

7 reapplied June 25;

8 means within a colum followed by the same letter are not significantly
different (P = 0.05 as determ ned by Duncan's New Miultipl e Range Test;

9 data not collected as treatnents not applied.

#064

STUDY DATA BASE: 280-1452-9110

CROP: Potato, cv. Superior

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

NAME AND AGENCY

TOLMAN, J.H and MFADDEN, G A

Agricul ture Canada, Research Centre, 1400 Western Road
London, Ontario N6G 2V4

Tel . (519) 645 4452, Fax. (519) 645 5476

TI TLE: EVALUATI ON OF FOLI AR | NSECTI Cl DES FOR CONTROL OF COLORADO POTATO
BEETLE ATTACKI NG POTATOES ON ORGANIC SO L - 11

MATERI ALS: M ONE 12.5WDS (28 BTU/ L Bacillus thuringiensis var. san di ego)
TRIDENT (3.2 BTU L B.t. var. tenebrionis)
AGRAL 90 (nonyl phenoxy pol yet hoxy et hanol)
CYMBUSH 250 g Al/L EC (cypermnethrin)
NTN- 33893

METHODS: Pot at oes were planted in London on May 13 in single-row mcroplots (2.25
x 0.9 m filled with insecticide residue-free organic soil; all treatnents were
replicated 3x in a random zed conpl ete bl ock design. On June 10, 5 plants,

sel ected at random from each microplot, were flagged. Al treatnents were first
applied on June 12 at 250 kPa in 900 L water/ha using a single-nozzled (D4
orifice disc, #25 swirl plate) Oxford precision sprayer. CPB life stages were
counted on all flagged plants in all treated plots just prior to and 2-4 days
after all treatnents. Feeding damage to foliage was assessed visually on June 12,
18, 25, July 3 & 17. Potatoes were dug on August 29. On Septenber 3, tubers were
graded, counted and wei ghed and narket abl e yi el ds cal cul at ed.
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RESULTS: See tabl e bel ow

CONCLUSI ONS: Fol i ar application of NIN-33893 provi ded excellent control of CPB

| arvae and virtually conplete protection of potato foliage. Highest yields in the
trial followed application of the |ower rate of NIN-33893. Although tank m x
combi nati on of bel ow | abel rates of CYMBUSH and M ONE al so gave good CPB contro
and foliage protection and significantly increased potato yields, arithnetically
better foliage protection and potato yields foll owed sequential application of
CYMBUSH fol |l owed by M ONE. Once again this year, addition of AGRAL 90 to TRI DENT
decreased foliage protection and | owered yields; these differences, however, were
not significant.

Nb. Treat nent Rat e Mean Nb.CPB Larvae/Plant* Foliar Damage** Yield
(pdct/ha) 14/6 21/ 6 28/ 6 25/ 6 17/ 7 (t/ha)

1/ 3 TRI DENT 12.0 L 11.2 a/6 17.7 b ***/7 9.6 ab 6.2 bc 12.8 cde

2/3 TRIDENT + 12.0 L + 6.9 ab 12. 3 bc *oxok 9.3 b 4.4 ¢ 8.5 ef
AGRAL 90 0.1%

3/3 MONE + 3.5 L + 1.1 b 6.1 cd *oxok 9.8 a 6.5 bc 18.2 bcd
CYMBUSH 14.0 m

4/ 4 CYMBUSH, 140.0 m; 1.1 b 5.1 cd ###/8 9.8 a 8.7 ab 23.7 ab
M ONE 7.0 L

5/3 CYMBUSH 14.0 m 4.7 ab 13.6 b *oxk 9.2 b 6.2 bc 12.2 de

6/5 NTN- 33893 104.2 ml 0.3 b 4.5 d 4.1 b 9.8 a 9.5 a 27.6 a

7/'5 NTN- 33893 208.3 mnl 0.0 b 0.1d 0.4 b 9.8 a 9.6 a 19.4 bc

8 CONTROL --- 9.1 a 28.3 a 39.8 a 8.0c 0.0 d 3.9 f

* "large" (3rd and 4th instar) |arvae;
** rating scale (0-10): O = no control, plants defoliated, 10 =
conpl ete control, no CPB damage;
/3 reapplied June 18;
/4 CYMBUSH June 12, M ONE June 26;
/'5 reapplied June 26;
/6 means within a colum followed by the sane |letter are not
significantly different (P = 0.05) as determ ned by Duncan's New Miltiple
Range Test;
7 data not collected as treatnments not applied;
8 mssing data

#065

STUDY DATA BASE: 280-1452-9110

CROP: Potato, cv. Superior

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

TOLMAN, J.H and McFADDEN, G A

Agricul ture Canada, Research Centre, 1400 Western Road
London, Ontario N6G 2V4

Tel . (519) 645 4452, Fax. (519) 645 5476

TI TLE: BACI LLUS THURI NG ENSI S* VAR, "SAN DI EGO' FOR CONTROL OF COLORADO POTATO
BEETLE ATTACKI NG POTATOES ON M NERAL SO L
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MATERI ALS: M ONE 12.5WDS (28 BTU/ L, B. thuringiensis var. san diego)
SPUD- CAP (MYX 1806) (10% encapsul ated delta endotoxin B
t huri ngi ensis var. san di ego)
AGRAL 90 (nonyl phenoxy pol yet hoxy et hanol)
BOND (combi nation of synthetic latex + primary aliphatic
oxyal kyl at ed al cohol)
Pot assi um car bonat e

METHODS: Pot at oes were planted in London on May 14 in single-row mcroplots (2.25
Xx 0.9 m filled with insecticide residue-free mneral soil; all treatnents were
replicated 3x in a random zed conpl ete bl ock design. On June 3, 5 plants,

sel ected at random from each mcroplot, were flagged. Al treatnents were applied
on June 10 and 17 at 250 kPa in 900 L water/ha using a single-nozzled (D4
orifice disc, #25 swirl plate) Oxford precision sprayer. CPB life stages were
counted on all flagged plants in all treated plots just prior to and 4 days after
all treatnments. Feeding danage to foliage was assessed visually on June 12, 18,
25, July 3 & 17. Potatoes were dug on August 12. Tubers were graded, counted and
wei ghed and mar ket abl e yi el ds cal cul at ed.

RESULTS: See tabl e bel ow

CONCLUSI ONS: All treatnments generally reduced nunbers of "large" CPB |arvae
reduced foliar danmage and increased yields of marketable tubers relative to
CONTROL plots. There were, however, no significant differences anpbng treatnents.

OBSERVATI ONS: Extrenely rapid devel opnent of CPB | arvae during very hot weat her

conplicated application scheduling. Earlier application of the second set of
treatnents against smaller |arvae would have i nproved perfornance.

Nb. Tr eat ment s Rat e Mean Nb. CPB Larvae/ Pl ant* Foliar Damage** Yield
(pdct/ ha) 14/ 6 17/ 6 21/ 6 18/ 6 10/ 7 (t/ha)
1 MONE 7.5 L 2.5 b*** 6.1 b 11.3 b 9.9 a 7.7a 13.5 a
2 MONE 7.0 L 3.9 ab 13.2 ab 21.4 ab 9.8 a 7.0a 12.3 a
3 MONE + 7.0 L + 5.0 ab 9.5 b 18.5 ab 9.7 a 8. 0a 12.3 a
BOND 0.25%
4 M ONE + 7.0 L + 3.5 ab 8.3 b 18.7 ab 9.8 a 6. 4a 12.0 a
AGRAL 90 0.1%
5 MONE 4.0 L 3.7 ab 16.0 ab 32.3 a 9.8 a 7. 6a 14.8 a
6 MONE + pot. 4.0 L + 1.6 b 4.7 b 16.9 ab 9.9 a 6. 8a 12.4 a
carbonate 1.5 kg
7 SPUD- CAP 6.0 L 2.7 b 3.9 b 21.5 ab 9.9 a 7.8a 15.0 a
8 CONTROL --- 13.9 a 25.5 a 29.6 ab 7.5 b 1.6b 2.9 b

* "large" (3rd and 4th instar) |arvae;
** rating scale (0-10): O = no control, plants defoliated,
10 = conplete control, no CPB damage;
***  nmeans within a columm followed by the same letter are not significantly
different (P = 0.05) as deternmi ned by Duncan's New Multiple Range Test
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#066

STUDY DATA BASE: 280-1452-9110

CROP: Potato, cv. Superior

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

NAME AND AGENCY

TOLMAN, J.H and MFADDEN, G A

Agricul ture Canada, Research Centre, 1400 Western Road
London, Ontario N6G 2V4

Tel . (519) 645 4452, Fax. (519) 645 5476

TI TLE: EVALUATI ON OF GRANULAR | NSECTI CI DES FOR CONTROL OF COLORADO POTATO
BEETLE ATTACKI NG POTATOES ON M NERAL SO L

MATERI ALS: NTN- 33893 2.5G (i m dacl opri d)
TEM K 10G (al di carb)
THI MET 15G (phorate)

METHODS: Pot at oes were planted in London on May 14 in single-row mcroplots (2.25
Xx 0.9 m filled with insecticide residue-free organic soil; all treatnents were
replicated 3x in a random zed conpl ete bl ock design. G anular insecticides were
hand- applied with a nodified salt shaker in a 5 cmband in the bottom of the
furrow bel ow the seed potatoes. Feeding damage to foliage was assessed visually
on June 12, 18, 25, July 3 & 17. Potatoes were dug on August 28. Tubers were
graded, counted and wei ghed and narket abl e yi el ds cal cul at ed.

RESULTS: See tabl e bel ow

CONCLUSI ONS: Bot h NTN-33893 and TEM K mai nt ai ned excell ent protection of potato
foliage throughout the season, resulting in yield increases of at |east 8-fold.
Late in the season, foliage damage in plots treated with NTN-33893 seened
marginally | ess than damage in plots treated with TEM K. Al t hough TH MET provi ded
a nmeasure of protection of potato foliage, this insecticide was not nearly as
effective as either NTN-33893 or TEM K

Nb. Treat nent Rat e Fol i ar Damage Rati ng* Yield
(g AL/100 m 18/6 217 10/ 7 17/ 7 (t/ha)
1 NTN- 33893 2.5G 1.0 10.0 a** 9.9 a 9.9 a 9.9 a 20.5 a
2 NTN- 33893 2.5G 3.0 10.0 a 10.0 a 10.0 a 9.9 a 24.6 a
3 TEM K 10G 16.9 10.0 a 10.0 a 9.6 a 9.3 a 24.8 a
4 THI MET 15G 26.3 9.4 a 8.5 a 7.5 a 4.3 b 14.4 b
5 CONTROL ---- 7.5 a 2.0 b 1.6 b 1.1 ¢c 2.9 ¢c
* Rating scale (0-10): O = no control, plants defoliated, 10 = conplete
control, no CPB danmge
** Means within a colum followed by the same letter are not significantly

different (P = 0.05) as deternm ned by Duncan's New Miltiple Range Test.
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#067

STUDY DATA BASE: 364-1421-8207

CROP: Pot atoes cv. Norl and

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

NAMVE AND AGENCY

W SE, I.L.

Agricul ture Canada, Research Station, Wnni peg, Mnitoba, R3T 2M
Tel . (204) 983-1450, FAX (204) 983-4604

TI TLE: COLORADO POTATO BEETLE DAMAGE | N POTATOES TREATED W TH BACI LLUS
THURI NGl ENSI S

MATERI ALS: FO L (Bacillus thuringiensis var. kurstaki), BOND, TRIDENT (B.t.

var. tenebrionis), DECIS 5EC (deltamethrin), COAX, |NClITE (piperonyl butoxide)
METHODS: Norl and pot atoes were seeded at 1200 kg/ ha on May 13, 1991 in rows 1 m
apart at Wnni peg, Manitoba. Plots of 2 rows by 5 mwere replicated 4 tinmes in a
random zed conpl ete bl ock design, and were separated by a 0.25 m w de row of
spring wheat between plots. Treatnents were made June 28 and repeated on July 5
with a CO2 pressurized backpack sprayer at 400 L/ha and 400 kPa, using D6-25 disc
core nozzles. For treatnment 8, DECIS was applied on first spray date and TRI DENT
on the second. Larval counts from single stalks of 10 randonmy sel ected

pl ant s/ pl ot were taken at spraying, and 6 and 14 days after first applications.

Crop defoliation in each plot was assessed visually during postspray counts.
Pl ots were harvested in August after natural top growth desiccation.

RESULTS: Yield and count data in table bel ow were transfornmed to |l og 10X before
anal ysis by Duncan's Multiple Range test.

CONCLUSI ONS: Treatnents of FOL at 10 L/ha with BOND, TRIDENT plus BOND, and
DECI S provided both significant control of |larvae and increased yields. TRI DENT
gave results conparable to that of DECIS when BOND or COAX were added or if

TRI DENT was used after DECIS. Crop defoliation and yield inproved as BOND rates
were increased, with the highest rate providing yields that were both conparable
to DECI S and significantly higher than the check. FO L at rates below 10.0 L/ha
reduced crop defoliation but did not significantly increase yields. DECI S
efficacy decreased when it was applied at half rates with INCITE, but yields were
simlar to DECI S applied at full rates.

% Crop Mar ket
Rat e Larvae/ st al k Defoliation Yield

Treat nent s (L/ ha) Pre 6 d 14 d 6 d 14 d (t/ ha)
CHECK - 22.8a* 34.7a 16. 8ab 24 83 9.52d
FO L + BOND 2.5 + 0.15% 18.3a 30. 0a 17.9a 19 64 10. 16cd
FO L + BOND 5.0 + 0.15% 16. 1a 20. 4b 13. 3abc 8 35 11. 90bcd
FO L + BOND 10.0 + 0.15% 20.3a 12.7c 9. lcd 8 23 14. 53abc
TRI DENT 7.5 17. 2a 17.5bc 11. 7abc 9 19 14. 16a-d
TRIDENT + BOND 7.5 + 0.15% 14. 3a 14.7bc 9. 6cd 6 16 16. 8lab
TRIDENT + COAX 7.5 + 0.125% 14. 3a 13.4c 10. 8bcd 5 14 18. 41a
DECI S/ TRI DENT 0.15/7.5 16. 2a 13.3c 10. 4bcd 4 15 19. 21a
DECI S 0. 15 12. 4a 7.4d 6.9d 3 16 18. 43a
DECIS + INCITE 0.075 + 0.04 13.5a 15. 6bc  10. 6bcd 8 21 18. 34a

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

| evel of Duncan's Miultiple Range test.
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#068

STUDY DATA BASE: 303-1451-8702

CROP: Potato cv. Russet Burbank

PEST: European corn borer, Ostrinia nubilalis (Hubner)

NAMVE AND AGENCY

JOOSTEMA, |. M

P.E.I. Potato Board, 420 University Ave., Charlottetown
Prince Edward Island, ClA 7Z5

Tel . (902) 892-6551

STEWART, J. G

Agricul ture Canada, Research Station, P.O Box 1210, Charl ottetown
Prince Edward Island, Cl1A 7MB

Tel . (902) 566-6844, Fax (902) 566-6821

TI TLE: MANAGEMENT OF THE EUROPEAN CORN BORER ON LATE- SEASON POTATOES

MATERI ALS: JAVELI N (Bacillus thuringiensis var. kurstaki),
DECI S 2. 5EC (del tanet hri n)

METHODS: ' Russet Burbank' seed was planted on May 30, 1991 at M ddleton, P.E. I

at a spacing of 37 cmwithin a row and 91 cm between rows. Plots were arranged in
a random zed conpl ete block design with three treatnents (Check, JAVELIN, DECIS),
each replicated four tinmes. Plots were treated with JAVELIN on July 12 using a
CO2 back-pack sprayer which delivered approximtely 300L of m xture/ha at a
pressure of about 240 kPa. Plots were sprayed on July 12 with JAVELIN. Both

i nsecticides were applied on their respective plots on July 16, 23, 30, and
August 7 and 13. Each week, beginning on July 10 and ending on Septenber 17, the
number of European corn borer egg nmasses, |arvae, and | arvae-induced hol es was
counted on 20 stal ks per plot.

Tubers fromtwo 7.6 mrows were harvested from each plot on October 18 and

Cct ober 21, and total and narketable (dianmeter 40 mm vyields were measured.

Anal ysis of variance were performed on the data and the Least Squares Differences
(LSD) determ ned.

RESULTS: The results are summuarized in the table bel ow

DI SCUSSI ON:  Eur opean corn borer danage was significantly higher in the
unprotected plots conpared to the JAVELIN and DECI S plots. There was no
significant difference between the JAVELIN and DECI S plots with respect to
damage. Total and nmarketable tuber yields were not significantly different for
all treatnments. There were no phytotoxic effects observed for any treatnent.

Mean Number ECB Hol es/ 20 St al ks Mean Tuber Yield
Early M d Late t/ ha
Tr eat nent Rat e (July 10) (July 30) (Sept. 17) Tot al Mar ket s
Check - 0.0 0.8 8.0 27.2 22.3
JAVELI N 2.1 kg prod/ ha 0.0 0.0 0.5 27.7 21.7
DECI S 5 g Al/ha 0.0 0.0 0.8 31.6 26.5
LSD (P < 0.05) 0.0 1.0 4.6 6.0 6.0
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#069

STUDY DATA BASE: 61006538

CROP: Soybeans cvr Elgin 87.

PEST: Two-spotted spider mtes, Tetranychus urticae Koch

TI TLE: CANDI DATE ACARI Cl DES FOR THE CONTROL OF SPIDER M TES | N SOYBEANS

NAME AND AGENCY

SCHAAFSMA, A W

Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario NOP 2CO0
Tel . (519) 674-5456, Fax (519) 674-3504

MATERI ALS: OM TE 30W (propargite)
CARZOL 92SP (fornmetanate hydrochl ori de)
M TAC 180EC (am traz)
APOLLO 480SC (cl of entezi ne)
TRI TON AG98
CYGON 480EC (di net hoat e)
LORSBAN 480EC (chl or pyri fos)
METASYSTOX- R 240EC (oxydenet on- net hyl)
| VOVEC 0. 5% (ivernectin)

METHODS: Soybeans were seeded with a drill in 19 cmrows on 27 May at 555, 000

pl /ha. Plots were arranged in a random zed conplete block with 4 replicates.
Plots ran with the row and were 2 mwide X 6 mlong. Mte popul ati ons were
estimated by sanpling 10 | eaves/plot fromthe centre area of the plot. Leaves
were collected fromthe mddle portion of the plant canopy. Leaves were exam ned
under the mcroscope and the nunber of mtes were counted in a circular area 4
cnxcmin size at the base of the underside of one leaflet/leaf, over the md-rib.
Average | eaf area was calculated from 25 representative | eaves and the counts
were converted to mtes/trifoliate. Acaricides were broadcast over the plots in
217 L/ ha water under 275 kPa pressure using an Oxford precision sprayer (3
nozzl es Al lman #0) on 17 July when soybeans were in bloom The soybeans were
"yell owed"” at the tinme of spraying as a result of mte feeding and drought. Pods
were counted on 10 plants/plot on 19 Aug. Yields (0.71 X 4 m were taken on 26
Sept and corrected to 14% noi sture. Mte counts were | og-transforned before
ANOVA. Reported neans are re-transfornmed.

RESULTS: Results are presented in Table 1
CONCLUSI ONS: Propargite, formetanate hyrdochloride, amtraz, and chlorpyrifos
were shown to be good candidates for control of spider mtes in soybeans.

Di met hoat e provi ded excellent control of mtes. Application of 0.48 kg ai/ha
provi ded better results than 0.36 kg ai/ha.
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Table 1. Control of two-spotted spider mtes in soybeans.

All rates are specified as kg ai/ha
Mte counts, no./trifoliate

Pre-spray Post - spray No. Pods Yield
Tr eat nent Rate 16/07 19/ 07 26/ 07 16/08 / pl ant kg/ ha
OM TE 30 W 1.0 214a 100ab 7ef 554d 16. 8ab 1981ab
CARZOL 92 SP 0. 56 364a 42abc 12def 807cd 17.9ab 2201a
M TAC 180 EC 0.42 294a 40abc 61bcd 1147abc 15. lab 1755ab
APOLLO 480 SC plus 0.052 266a 82ab 173abc 1052bc 13.3b 1329bc

TRI TON AG98 0.1

CYGON 480 EC 0. 36 186a 1l4bc 39cde 663cd 16. 9ab 1778ab
CYGON 480 EC 0.48 206a 65ab 38cde 567d 19. 3a 1978ab
LORSBAN 480 EC 0. 56 195a 4c 2f 571d 17. lab 1587ab
METASYSTOX-R 240 EC 0.54 253a 12bc 13def 802cd 14. 3ab 1524b
| VOVEC 0. 06 146a 20bc 328ab 1530ab 16. 6ab 750cd
NON- TREATED CHECK 205a 175a 536a 2005a 12.8b 439d
CV % = 10.9 35.5 31.7 5.5 19.9 26.1

Means foll owed by sane letter do not significantly differ (Duncan's MRT, P=.05)
#070

| CAR | DENTI FI CATI ON NUMBER: 61006535

CROP: Sweet corn cv Merit

PEST: European corn borer, Ostrinia nubilalis (Hubner)

NAME AND AGENCY
Pl TBLADO, R.E.
Ri dget own Col | ege of Agricultural Technol ogy, Ri dgetown, Ontario NOP 2CO

TI TLE: CHEM CAL CONTROL OF SVEET CORN | NSECTS

MATERI ALS: CYMBUSH 250EC (cyper et hrin)
AC 303,630 120 EC (experinental)
CGA- 237218 0.6 WP (Bt experinental)
NEEM X (azadi rachti n)
AGRAL 90 (surfactant)

METHODS: Sweet corn was planted on June 10. Plots were 2 rows spaced 90 cm apart,
8min length, replicated 4 tines in a random zed conpl ete bl ock design. The
plants were artificially infested with European corn borer (ECB)egg nmasses on
July 26 and Aug. 2. Sprays were applied Aug. 8, 15 and 22 using a back pack

ai rbl ast sprayer at 240 L/ha of water. Treatnents were eval uated at harvest on
Aug. 26 by counting the nunmber of ECB larvae in the stal ks and cobs.

RESULTS: As presented in the table bel ow.
CONCLUSI ONS: Under a heavy infestation of European corn borers, CYMBUSH and the

hi gher rates of AC 303,630 and CGA-237218 proved the nost effective. The | ower
rate of CGA-237218 was ineffective in controlling corn borers.
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% ECB | nfestation

Tr eat ment s Rat e St al ks Cobs
CYMBUSH 250EC 70.0 g Al/ha 61. 8B* 16. 0D
AC 303, 630 120EC 100.0 g Al/ha 58. 8B 28. 3BC
AC 303, 630 120EC 200.0 a Al/ha 54. 5B 25. 5BCD
CGA- 237218 0. 6WP 1.0 kg pr/ha 81. 0A 30. 8AB
CGA- 237218 0. 6WP 1.5 kg pr/ha 62. 5B 20. 5CD
NEEM X + 2.0 m pr/ha 61. 8B 28. 5BC
AGRAL 90 0.1 %v/v

Cont r ol 81. 3A 38. 5A

* Means followed by the same letter are not significantly different (P<0.O05,
Duncan's nultiple range test).

#071
STUDY DATA BASE: 375-1431-4733
CROP: Alfalfa cv. Beaver

PESTS: Lygus bugs Lygus spp
Pl ant bug (APB) Adel phocoris |ineol atus (Goeze)
Pea aphid Acyrthosi phon pisum (Harris)

NAME AND AGENCY

SOROKA, J.J.

Agricul ture Canada, Saskatoon Research Station, 107 Science Pl ace,
Saskat oon, Sask., S7N 0X2

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

TI TLE: EVALUATI ON OF | NSECOLO FOR THE CONTROL OF ALFALFA PESTS
MATERI ALS: | NSECOLO (silicon dioxide)

METHODS: A sprig of Beaver alfalfa foliage and a partial pod of green bean cv.
Stringless Green Pod were placed on noistened filter paper in 6.5 cm di am

pl astic petri dishes. One half of the dishes was placed in a 1 nm2 arena and the
area sprayed with 7.5 g Insecolo in 100 nL distilled water using a hand-held
househol d punp sprayer. Check dishes were simlarily sprayed using a different
spray punp and only distilled water. Test insects had been field-collected the
previous day froma Beaver alfalfa field in |late bloomand stored in the dark at
4 deg C for 24 hrs. The insects were introduced into the dishes imediately after
spraying, while the foliage was still danp. Dishes and insects were placed in a
growt h chanber at 22 deg C, 16:8 L:D photoperiod and nonitored for 5 days,

wher eupon the test was discontinued because of deterioration of the food supply.
At 5 days the nunmber of aphid nynphs produced during the experinment was counted.

RESULTS: Mpst test insects rapidly acquired a coating of Insecolo droplets on
their integument as they noved around. Survival and control data are presented in
the table. After 5 days, there were 238 aphid nynphs produced in the check

di shes, and 144 nynphs in the treatnment dishes, a significant difference in
reproduction (P=0.05, t-test).

CONCLUSI ON: Al t hough pl ant bugs in test dishes appeared to spend nore tine

cl eaning and rubbing their tarsi than check insects, Insecolo was not an
effective control of any insects except possibly APB nynphs; however, surviving
nunbers of both test and check APB were too low for differences to be
statistically significant. Insecolo had a detrinental effect on aphid
reproducti on.
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No. Insects Surviving* o9 *

Start 4 hr 12 hr 1 day 2 days 5 days Contro
Lygus adults n=12 di shes 0
Unt reat ed check 45 45 45 44 44 39
I nsecol o 42 42 42 42 42 38
Lygus nynphs n=4 di shes 0
Unt reat ed check 15 15 15 14 14 7
I nsecol o 15 15 15 14 9 7
APB nynphs n=7 di shes 55.6
Untreat ed check 33 33 33 30 23 9
| nsecol o 33 33 32 26 16 4
Aphid adults n=18 di shes 1.8
Unt reat ed check 90 -- 83 83 80 57
I nsecol o 90 -- 84 83 78 56

* Wthin each colum and insect category, treatment means did not
differ significantly fromzero at the 0.05 |l evel of probability, t-test
** After 5 days, corrected using Abbott's formnula

#072

STUDY DATA BASE

CROP: Barley cv. Leduc

PEST: Barley thrips, Linothrips denticornis and Anaphothrips spp

NAME AND AGENCY

OKUDA, M S., VALENCIA, M A. and DANCEY, K

Al berta Agriculture, Crop Protection Research Centre
Box 10, O ds, Alberta TOM 1PO

Tel . (403) 556-4282 Fax (403) 556-4255

TI TLE: EVALUATI ON OF DECI'S 5 EC AND CYGON 480 EC FOR THRI P CONTROL
MATERI ALS: DECI'S 5 EC (del tamethrin), CYGON 480 EC (di met hoat e)

METHODS: Leduc barley was planted on May 7, 1991 at O ds, Alberta. The
experimental design was a randon zed conplete block with two treatnments, DECIS at
0.01 kg ai/ha and CYGON at 0.5 kg ai/ha. There were 4 replications per treatnent.
Each plot was 1.6 mwide by 4 mlong with 2 mw de all eyways between plots.

I nsecticides were applied with a CO2 backpack sprayer with 8002 teejet flat fan
nozzl es delivering 375 L/ha at 275 K Pa on June 28. Thrips were sanpled fromten
flag | eaf sheath and | eaf sanples per plot on each sanpling date. The tiller was
cut at the top node, and the flag | eaf sheath, |eaf and head placed in a quart
jar of ethanol. Thrips were rinsed fromthe plant material, separated fromthe

et hanol in a Buchner funnel apparatus, and counted. Ten tillers per plot were
collected and the top four |eaves exanm ned for percent |leaf area with | eaf

di sease.

RESULTS: The thrips results are sunmarized in the table below AlIl of the |eaves
exam ned had | ess than 5% of the | eaf area covered with di sease.

CONCLUSI ONS: DECI'S and CYGON significantly decreased the barley thrips popul ation
level up to three weeks post-treatnent. At one week post-treatnment DECI S was the
nost effective treatnent. DECI S caused a significant decrease in the popul ation

| evel of Anaphothrips spp. up to three weeks post-treatnment. CYGON was not as
effective in controlling Anaphothrips spp. as DECIS.
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Tr eat nent Rat e Mean No. Barley Thrips/ Mean No. Anaphothrips spp./
(g ail/ha) 10 flag | eaf sheaths 10 flag | eaf sheaths
Pre- 1 wk 3 wks Pre- 1 wk 3 wks
spray Post - Post - spray Post - Post -
spray spray spray spray
June 28 July 5 July 19 June 28 July 5 July 19
Check 17.14a 34.13a 39. 88a 10. 43a 3. 88a 16. 88a
DECI S 10 21. 63a 1. 88c 4.50b 6. 75a 0. 38Db 0. 50b
CYGON 500 25.13a 9. 75b 17.13b 7. 88a 0. 38Db 20. 88a

Means within colums followed by the sane letter are not significantly
different (P>0. 05, Duncan's Miltiple Range Test).

#073
STUDY DATA BASE: CA30-91-E671
CROP: Field Corn cv. CO-OP 220 (in-bred)

PEST: Northern Corn Rootworm Diabrotica barberi Smth & Law ence
Western Corn Rootworm D. virgifera virgifera Laconte

NAME AND AGENCY

DYKSTRA, C.E. and SMTH, D.B

I CI Chi prman, A business of ICl Canada Inc., P.O Box 9910
Stoney Creek, Ontario L8G 371

Tel. (416) 643-4123 Fax (416) 643-4099

TI TLE: EVALUATI ON OF FORCE 1.5G FOR CONTROL OF CORN ROOTWORM | N FI ELD CORN

MATERI ALS: FORCE 15.G (tefluthrin granular; 15 g a.i./kg)
DYFONATE 20G (fonofos granular; 200 g a.i./kg)
DYFONATE I1-20G (fonofos granular; 200 g a.i./kg)
COUNTER 15GR (terbufos granular; 150 g a.i./kgQ)

METHODS: Field corn was planted on May 15, 1991 into a fine clay |oam soil at
Mount Hope, Ontario, with a John Deere two-row nodified planter. G anul ar

i nsecticides were applied at planting in a 15cm band(B), dispensed in front of
t he packer wheel covering the row, or in-furrow(lF). Each plot consisted of two
rows 2m by 15mreplicated four times in a randonm zed conpl ete bl ock design

Enmer gence and vi gour ratings were recorded on June 3 and June 24, 1991. On July
9, stand counts and the nunber of | odged plants were recorded. Three plants per
pl ot were extracted on July 10, and the roots thoroughly washed and rated using
the 1SU 1-6 scale (1- no noticeabl e danage; 6- 3 or nore nodes of roots pruned).
The washed roots were wei ghed, and on an average neasurenent recorded and

anal yzed. Data was anal yzed using an analysis of variance and Duncan's Miltiple
range test at the 0.05 significant |evel.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: The energence and vigour ratings were not significantly different
conmpared to the check. All treatnents significantly reduced the nunber of | odged
pl ants conpared to the check. The root weights were not significantly different
bet ween treatnments. DYFONATE I1-20G banded reduced root damage significantly
conpared to all other treatnments, with the exception of COUNTER 15GR banded. Al
other treatnments significantly reduced root damge conmpared to the check. FORCE
provi ded acceptable corn rootworm control conparable to the comrercially used
products.
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TREATMENT RATE EMERGENCE % CROP LODG NG ROOT ROOT
Nb. /PLOT VI GOUR Nb. / PLOT WEI GHT RATI NG
(gm ai/100m 03/06 03/ 06 09/ 07 10/ 07 10/ 07
1 UNTREATED ---- 78.8 a 91.3 a 21.3 a 21.8 b 5.7 a
2 FORCE 1.5 &R IF 1.13 82.0 a 87.5 a 1.9 b 39.9 ab 3.8 Db
3 FORCE 1.5 &R B 1.13 75.5 a 88.8 a 2.0 Db 65.6 ab 3.7 Db
4 DYFONATE 20 GR B 11.0 80.3 a 88.8 a 1.3 b 53.9 ab 2.9 bc
5 DYFONATE Il 20 GR B 11.0 78.8 a 87.5 a 0.5 Db 78.8 a 1.3 d
6 COUNTER 15 GR IF 11.3 74.5 a 88.8 a 1.0 b 79.5 a 2.9 bc
7 COUNTER 15 GR B 11.3 75.8 a 86. 3 0.0 b 52.8 ab 1.5 cd
LSD (. 05) = 7.7 7.8 8.4 47. 83 1.40
Standard Dev. = 5.18 5.22 5. 57 32. 20 0.94
cv = 6. 65 5.91 139. 65 57. 45 30. 24

Means foll owed by sane letter do not significantly differ (Duncan's MRT
P=. 05)

#074
| CAR: 88100230
CROP: Field corn, inbred C0220

PEST: Northern corn rootworm Diabrotica barberi Smth and Law ence
western corn rootworm D. virgifera virgifera LeConte

NAME AND AGENCY

ELLIS, C.R and BEATTIE, B

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

Tel . (519) 824-4120, ext 3076 and 4847. Fax (519) 837-0442

TI TLE: EFFI CACY OF CORN ROOTWORM | NSECTI CI DES I N 1991 AT ELORA, ONTARIO

MATERI ALS: AZTEC 2. 1G (Mat 7484 + cyfluthrin)
COUNTER 15G (t er buf os)
DYFONATE Il 20G (fonofos)
FORCE 1.5G (tefluthrin)

METHODS: Seven granul ar insecticide treatments were applied to field corn at
planting time (24 May) using a John Deere Max- Energe two-row pl anter equi pped
with granul ar applicators. The Noble nmeters on the applicators were
bench-calibrated for each insecticide. Each plot was one row, 12 m|ong. Row
spacing was 76 cm Three treatnents (AZTEC, COUNTER and FORCE) were applied in
furrow, all treatnments were applied in a 15-cm band over the rowin front of the
press wheel. One check plot was included for a total of 8 treatments which were
replicated 5 tinmes in a random zed conplete bl ock design at Elora, Ontario. Two
met hods were used to neasure efficacy of the insecticides: 1) Four corn roots
were taken per treatnment fromeach replicate on 6 August. They were washed and
rated for feeding danage using a 1-6 rating scale*. Root ratings were transforned
by sq. rt x+1 before analysis; 2) Corn plants were observed for goosenecking on
20 August. CGoosenecking data were transformed by arcsin sq.rt x(.01) before

anal ysi s.

RESULTS: The results are summarized in the follow ng table
CONCLUSI ONS: Rootworm pressure was high but not as severe in 1991 as it was in

1990. One registered rootwormtreatment (DYFONATE) had root ratings greater than
the econom c threshold of 3.0, but percentage of goosenecki ng was not

1991 Pest Managenent Research Report



96

significantly higher

Rat e Mean %
Tr eat nent (g Al/100 m Mean Root Rating* Goosenecki ng
AZTEC 2. 1G (band) 1.31 2.5 d** 5.0 b**
AZTEC 2.1G (in furrow) 1.31 2.7 cd** 13.8 Db**
COUNTER 15G ( band) 11. 25 2.5 dx* 11.4 Db**
COUNTER 15G (in furrow) 11. 25 2.7 cd** 15.4 Db**
DYFONATE |1 20G (band) 11. 00 3.4 b** 22.9 Db**
FORCE 1.5G (band) 1.13 3.0 c** 23.7 Db**
FORCE 1.5G (in furrow) 1.13 2.6 dx* 14.2 Db**
Check 4.1 a** 75.3 a**
* Root rating scale: 1 - no noticeable feeding damage, 2 - feeding scars but

no root pruning, 3 - at |least one root pruned to within 4 cm but |ess than
the equivalent of an entire node of roots pruned, 4 - one node or
equi val ent pruned, 5 - two nodes or equivalent pruned, 6 - three or nore
nodes pruned.

** Values followed by the sane letter are not significantly different at the
5% 1 evel (Duncan's Miltiple Range Test).

#075
STUDY DATA BASE: 61002030
CROP: Field corn, inbred variety C0220.

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

NAME AND AGENCY

SCHAAFSMA, A W

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

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

TI TLE: CANDI DATE | NSECTI Cl DES FOR THE CONTROL OF CORN ROOTWORMS

MATERI ALS: COUNTER 15G (ter buf os)
CYGUARD 15G (terbufos plus phorate)
THI MET 15G (phorate)
FURADAN 10G (car bof ur an)
AZTEC 2. 1G ( MAT- 7484)
NTN- 33893 2.5G
DI - SYSTON 15G and 720 LC (di sul foton)
FORCE 1.5G (tefluthrin)
DYFONATE Il 20G (fonofos)
LORSBAN 15G (chl or pyri f os)

METHODS: The crop was planted using a John Deere Max-energe planter at 64, 000
seeds/ha in 0.76 mrow spacing. Plots were single rows 10 min length placed in a
random zed conpl ete block design with 4 replicates. There were 3 control plots
per replicate and these were pooled in the ANOVA. The plots were fertilized and
mai nt ai ned by the grower using commercially acceptable practices. The granul ar
materials were applied using plot-scale Noble applicators. T-band applications
were placed in a 15 cm band over the open seed furrow. In-furrow applications
were placed directly into the seed furrow.

Liquid materials were applied during planting using an Oxford precision sprayer
fitted with a single nozzle (Al lman #0) in 120 L/ha water. The nunber of plants
enmerged were counted for each plot. For each plot, the nunber of | odged plants
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per plot were counted and 4 roots per plot were dug, washed and scored for root
injury using the lowa 1-6 root injury scale.

RESULTS: The results are summarized in Tables 1-3 below. There were no
significant differences in plant stand due to phytotoxicity.

CONCLUSI ONS: Drought conditions at Turnerville resulted in poor root growth
providing a restricted food supply to feeding rootworns, probably the cause of
the hi gher than expected root ratings. Under nore normal conditions, all the
materials provided comrercially acceptable control, with the exception of

Dl - SYSTON

Table 1. Rootworm insecticide efficacy test at Arkona, Ontario, planted and
treated on 14 May, 1991. Nornmal rainfall.

EMERG. PERCENT ROOT
TREATMENT RATE* METHOD  No./10m LODG NG RTG (1-6)

May Aug. July
COUNTER 15G 75 T- BAND 37.8 a** 11.1 abc 1.7 bc
COUNTER 15G 75 I N- FURROW 34.8 a 2.8 bc 1.7 bc
THI MET 15G 75 T- BAND 36.5 a 14.5 ab 1.9 bc
DYFONATE || 20G 55 T- BAND 33.0 a 11.1 abc 2.3 bc
LORSBAN 15G 75 T- BAND 35.3 a 12. 8 abc 1.8 bc
CYGUARD 15G 75 T- BAND 36.0 a 10. 1 abc 1.8 bc
Dl - SYSTON 15G 75 T- BAND 36.5 a 9.4 abc 2.8 ab
Dl - SYSTON 720LC 15 T- BAND 35.3 a 1.6 ¢ 2.4 bc
FURADAN 10G 110 T- BAND 35.5 a 11.6 abc 1.8 bc
FORCE 1.5G 75 T- BAND 37.5 a 8.2 abc 1.8 bc
FORCE 1.5G 75 I N- FURROW 37.5 a 18.5 a 1.8 bc
AZTEC 2. 1G 62.4 T- BAND 33.3 a 5.0 bc 1.8 bc
AZTEC 2. 1G 62.4 |IN-FURROW 37.0 a 14.2 abc 1.7 bc
NTN- 33893 2.5G 50 T- BAND 32.3 a 5.1 bc 1.9 bc
NTN- 33893 2.5G 100 T- BAND 35.5 a 7.1 abc 1.5 ¢
CHECK 35.9 a 11.8 abc 3.5 a
CV % 10.0 76.9 33.1

* Rates are in m or g product/100 m row.
** Means followed by the sane letter are not significantly different (P<O0.O05,
Duncan's Multiple Range Test).
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Table 2. Rootworminsecticide efficacy test at Konoka, Ontario, planted and
treated on 16 May, 1991. Higher than normal rainfall.
EMERG. PERCENT ROOT

TREATMENT RATE* METHOD No./10m LODG NG RTG (1-6)

May Aug. July
COUNTER 15G 75 T- BAND 35.3 ab** 2.4 c 1.8 ef
COUNTER 15G 75 I N- FURROW 28. 3 ¢ 8.0 bc 1.3 f
THI MET 15G 75 T- BAND 39.5 a 9.5 bc 2.7 cde
DYFONATE Il 20G 55 T- BAND 35.5 ab 0.0 c 2.4 def
LORSBAN 15G 75 T- BAND 39.3 ab 2.2 c 1.8 ef
CYGUARD 15G 75 T- BAND 39.0 ab 3.7 ¢c 2.0 ef
Dl - SYSTON 15G 75 T- BAND 38.8 ab 6.7 c 4.0 ab
Dl - SYSTON 720LC 15 T- BAND 36.0 ab 6.2 c 3.1 bcde
FURADAN 10G 110 T- BAND 38.0 ab 3.1c 2.3 ef
FORCE 1.5G 75 T- BAND 37.5 ab 1.4 ¢c 2.4 def
FORCE 1.5G 75 I N- FURROW 40. 3 a 0.8 c 2.0 ef
AZTEC 2. 1G 62.4 T- BAND 38.8 ab 0.8 c 2.2 ef
AZTEC 2. 1G 62.4 I N- FURROW 39.5 a 0.0 c 1.8 ef
NTN- 33893 2.5G 50 T- BAND 40.0 a 2.6 c 2.4 def
NTN- 33893 2.5G 100 T- BAND 36.8 ab 0.0 c 2.1 ef
CHECK 37.2 ab 38.1 a 5.0 a
CV % 9.6 102.5 28.5
* Rates are in m or g product/100 m row
** Means foll owed by the sane letter are not significantly different (P<O0.05,

Duncan's Multiple Range Test).
Tabl e 3. Rootworminsecticide screen at Turnerville, Ontario,
pl anted and treated on 21 May, 1991. Drought conditions after 25 May.
EMERG. PERCENT ROOT
TREATMENT RATE* METHOD  No./10m LODG NG RTG (1-6)
May Aug. July

COUNTER 15G 75 T- BAND 39.8 ab** 15.1 abc 3.7 bcde
COUNTER 15G 75 I N- FURROW 35.5 ¢ 15.3 abc 3.6 cde
THI MET 15G 75 T- BAND 37.0 bc 12.7 bc 4.0 abcde
DYFONATE |1 20G 55 T- BAND 39.0 abc 16.5 ¢ 3.7 abcde
LORSBAN 15G 75 T- BAND 38.5 abc 11.0 c 3.2 e
CYGUARD 15G 75 T- BAND 37.0 bc 9.8 ¢ 4.0 abcde
Dl - SYSTON 15G 75 T- BAND 36.8 bc 11.7 bc 3.9 abcde
Dl - SYSTON 720LC 15 T- BAND 38.5 abc 16.5 abc 4.0 abcde
FURADAN 10G 110 T- BAND 41.0 a 27.9 a 3.9 abcde
FORCE 1.5G 75 T- BAND 39.0 abc 19.7 abc 4.0 abcde
FORCE 1.5G 75 I N- FURROW 37. 0 bc 16.9 abc 3.3 de
AZTEC 2. 1G 62.4 T- BAND 37.0 bc 18.8 abc 3.4 de
AZTEC 2. 1G 62.4 I N- FURROW 37. 8 abc 13.9 bc 4.0 abcde
NTN- 33893 2.5G 50 T- BAND 39.0 abc 7.2 c 3.9 abcde
NTN- 33893 2.5G 100 T- BAND 38.8 abc 13.0 bc 4.0 abcde
CHECK 37.0 bc 20.4 abc 4.5 ab
CV % 5.9 51.2 13.2
* Rates are in m or g product/100 m row
** Means foll owed by the sane letter are not significantly different (P<O0.05,

Duncan's Multiple Range Test).
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#076
STUDY DATA BASE: 61002030
CROP: Field corn, Pioneer 3737

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

NAME AND AGENCY

SCHAAFSMA, AW and J. A. UNDERWOOD

Ri dget own Col | ege of Agricultural Technol ogy Ri dgetown, Ontario, NOP 2CO
Tel. (519) 674-5456 Fax (519) 674-3504

TI TLE: CANDI DATE | NSECTI Cl DES FOR SLOT | NJECTI ON W TH AND W THOUT 28% UAN
AS THE CARRI ER FOR THE CONTROL OF CORN ROOTWORMS

MATERI ALS: FORCE 1.5G and 50EC (tefluthrin)
Dl AZI NON 5G
BASUDI N 500EC (di azi non)
COUNTER 15G (t er buf os)
LORSBAN 15G (chl or pyri f os)

METHODS: The crop was planted at 64,000 seeds/ha in 0.76 mrow spaci ng, on 14,

16, and 21, 1991 May at Arkona, Konoka, and Turnerville, Ontario. Plots were
double rows, 20 min length placed in a random zed conpl ete bl ock design with 4
replicates. The mddle 10 m of each plot was thinned to ca. 60,000 pl/ha in early
June and these portions of the plots were used for assessnents. There were 2
control plots per replicate and these were pooled in the ANOVA. The granul ar
materials were applied using plot-scale Noble applicators in a T-band application
pl aced in a 15 cm band over the open seed furrow. Liquid insecticides were
applied with a slot-injector nounted on a 3 point hitch. On both sides of each
row (at 12.5 cmfromcentre) a fluted-coulter, 3mmthick and 44.5 cmin dianeter
opened the slot 7.5 cm deep and a straight-stream nozzle (TeeJdet no. 20) injected
the insecticide directly behind the coulter into the open slot at 3448 kPa in 280
L water or 28% UAN liquid fertilizer/ha. Al insecticide rates are g Al/100m of
row. Injections were applied on 18, 13, and 19 June at the V7, V5, and V5 stage
at Arkona, Kompka and Turnerville, respectively. Four roots per plot were dug,
washed and scored for root injury using the lowa 1-6 root injury scale. Yields
fromboth rows in the mddle 10 mof the plot were taken on 15, 29 and 30 Cct. at
Turnerville, Konpka and Arkona, and corrected to 15.5% noisture.

RESULTS: The results are summari zed in the Table bel ow. Arkona, Ontario, Norma
rainfall. Konoka, Ontario, Hi gher than normal rainfall. Turnerville, Ontari o,
Drought conditions after 25 May.

CONCLUSI ONS: I nsect pressure was relatively low at all the l|ocations. Under |ight

pressure terbufos and tefluthrin applied as a T-band at planting generally
resulted in higher yields and | ower root ratings than any injection application
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Arkona site Konmoka site Turnerville
Rat e Root Root Root
g ai/ Applic. Rating Yield Rating Yield Rating Yield
Tr eat nent 100 m Met hod (1-6) (T/ha) (1-6) (T/ha) (1-6) (T/ha)
FORCE 1.5G 1.125 T- BAND 1.7c 10.63ab 1.2c 3. 63e 4.2 8. 06a
COUNTER 15G 11. 25 T- BAND 2.2bc 10.91a 1. 2c 5. 21abcd 4.2 8. 28a
FORCE 50EC 1.125 SLOT INJ 2. 2bc 9. 71bc 1.9abc 4.18cde 4.2 5. 08bc
FORCE 50EC 0.75 SLOT INJ 2. 2bc 9.49bc 2. 1labc 3.53e 4.4 5.83Db
FORCE 50EC 0.38 SLOT INJ 2.9ab 9.61bc 1.8abc 3.52e 4.5 4. 45bcd
FORCE 50EC 0.75 SLOT INJ 2. 7ab 9.36bc 2. 3abc 5.98a 4.9 4. 85bc
(28% UAN)
LORSBAN 480EC 11.25 SLOT INJ 2.6abc 9.48bc 2.labc 4.22cde 4.0 4. 86bc
LORSBAN 480EC 7.5 SLOT INJ 2. 2bc 9.19c 2.9ab 4.50bcde 4.8 3. 53cd
LORSBAN 480EC 3.8 SLOT INJ 3. 3a 9.63bc 2.8ab 4.07cde 4.2 4. 39bcd
LORSBAN 480EC 7.5 SLOT INJ 2.6abc 9.85abc 2.2abc 5.41labc 4.7 2.88d
(28% UAN)
DI AZI NON 500EC 11.25 SLOT I NJ 2. 1bc 9. 06¢ 2.4abc 4.57bcde 4.2 5. 31bc
DI AZI NON 500EC 7.5 SLOT INJ 2.6abc 9.42bc 2. 5abc 4.40bcde 4.5 5.37bc
DI AZI NON 500EC 3.8 SLOT INJ 3. 0ab 9.64bc 1.7bc 3.97de 4.2 3. 99bcd
DI AZI NON 500EC 7.5 SLOT INJ 2. 1bc 9.55bc 2.9ab 5.77ab 4.2 4. 38bcd
(28% UAN)
CHECK 28% UAN 2.5abc 9.67bc 3. 1la 5.43abc 4.1 4.17bcd
CHECK 3. 0ab 9. 09c 2.7ab 4.62abcde4. 3 4. 42bcd
CV % 25.6 8.2 37.0 18.6 14.6 23.3

Means foll owed by the same or no letters are not different (P = 0.05,
Duncan's NVRT)

#077
STUDY DATA BASE: 61002030
CROP: Field corn, Pioneer 3737.

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

NAME AND AGENCY

SCHAAFSMA, AW and J. A. UNDERWOOD

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

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

TITLE: TI'M NG | NSECTI Cl DE APPLI CATI ONS W TH SLOT | NJECTI ON FOR THE CONTROL OF
CORN ROOTWORMS

MATERI ALS: FORCE 1.5G and 50EC (tefluthrin)
DI AZI NON 5G and BASUDI N 500EC (di azi non)

METHODS: The crop was planted at 64,000 seeds/ha in a 0.76 mrow spaci ng on 14,
16 and 21 May, 1991 at Arkona, Kompka and Turnerville, Ontario. Plots were double
rows, 20 min length placed in a random zed conpl ete bl ock design with 4
replicates. The m ddle 10 m of each plot was thinned ca. 60,000 pl/ha and these
portions of the plots were used for assessnents. There were 2 control plots per
replicate and these were pooled in the ANOVA. The granular materials were applied
using plot-scale Noble applicators in a T-band application placed in a 15 c¢m band
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over the open seed furrow. Liquid insecticides were applied with a slot-injector
mounted on a 3 point hitch. On both sides of each row (at 12.5 cmfrom centre) a
fluted-coulter, 3mmthick and 44.5 cmin dianeter, opened the slot 7.5 cm deep
and a straight- stream nozzle (Teedet no. 20 and several others) injected the
insecticide directly behind the coulter into the open slot at 3448 kPa in 280 L
wat er/ ha. All insecticide rates are g ai/100 mof row. The corn was at V 3,4,6,7,
and 9 stages at Arkona, and at V3,5,6,8, and 9 stages at Konoka and Turnerville
on the injection days (see results table for dates). Four roots per plot were
dug, washed and scored for root injury using the lowa 1-6 root injury scale.
Yields fromboth rows in the mddle 10 mof the plot were taken on 15, 29, 30
Oct. at Turnerville, Konoka and Arkona, and corrected to 15.5% noisture.

RESULTS: The results are summarized in the table bel ow. Arkona, Ontario, norm
rai nfall. Konoka, Ontario, higher than normal rainfall. Turnerville, Ontari o,
drought conditions after 25 May.

CONCLUSI ONS: Low i nsect pressure at all locations made it difficult to draw
conclusions with respect to the optimumtinmng for slot injection. Tefluthrin,
however, applied at planting as a T-band at two of the | ocations provided the
best control as expressed by lower root injury ratings and increased yield at one
| ocati on.

Arkona site Konpka site Turnerville

Rat e Met hod or Root Root Root

g ai/ Timng/ Rating Yield Rating Yield Rating Yield
Tr eat nent 100 m by site. (1-6) (T/ha) (1-6) (T/ha) (1-6) (T/ha)
FORCE 1.5G 1.125 T- BAND 2.1 10. 47 1.1c 4,82 3. 6abc 7.68a
FORCE 50EC 0.75 MY30 ,JN4, 4 2.0 9.61 1. 4bc 4. 47 3. 7abc 5.73b
FORCE 50EC 0.75 JN7 ,13,12 2.4 9.29 2.labc 4.06 3.7abc 6.11b
FORCE 50EC 0.75 JN13 , 21,19 2.4 9.03 1.7abc 4.58 3.2bc 5.76b
FORCE 50EC 0.75 JN21 , 28, 26 1.9 9.11 2. 7ab 4,27 3. 7abc 5.33b
FORCE 50EC 0.75 JN28 ,JY5,3 2.7 8. 85 2.4abc 4.05 3. 6abc 4.97b
DI AZI NON 5G 11. 25 T- BAND 2.8 10. 14 2. 7ab 4,34 3. 7abc 6. 44ab
DI AZI NON 500EC 11.25 MY30 ,Jn4, 4 2.4 9.42 2.3abc 5.15 3. 8abc 5.37b
DI AZI NON 500EC 11.25 JN7 , 13,12 1.9 9.35 2. 5ab 4,90 3.2bc 5.88b
DI AZI NON 500EC 11.25 JN13 , 21,19 2.9 9.01 2.0abc 4.10 4. 2ab 6.18b
DI AZI NON 500EC 11.25 JN21 , 28, 26 2.6 9.44 2.9a 4. 45 3. 7abc 5.93b
DI AZI NON 500EC 11.25 JN28 ,JY5, 3 3.1 8.78 3. 0a 4,05 3.1c 5. 95b
CHECK 2.5 9.43 2. 6ab 4,19 4. 4a 6. 00b
CV % 25.5 9.1 35.2 14. 3 17.
6 16. 3

Means foll owed by the same or no letters are not different (P=0.05, New
Duncan's MRT)
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#078

STUDY DATA BASE: 387-1431-8312

CROP: Wheat, cv. Neepawa

PEST: Russi an wheat aphid, Diuraphis noxia (Mrdvilko)

NAME AND AGENCY

H LL, B. D. and R A BUTTS

Agricul ture Canada Research Station, Box 3000 Main
Let hbri dge, AB, T1J 4Bl

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

TI TLE: PROTECTI ON AGAI NST POST- SPRAY | NFESTATI ONS OF RUSSI AN WHEAT APHI D
MATERI ALS: LORSBAN 4E (chl orpyri fos)

METHODS: Wheat plants, 4 rows 17.8 cmapart with 8 plants/row contained in neta
flats (50L x 35Wx 9D cm), were sprayed at the late 3-leaf stage. An indoor track
sprayer with a Delavan LE-1 80 nozzle was used to spray LORSBAN at 125 g/ ha, 207
kPa, in 110 L/ha water volume. At 2h, 2, 4, and 7d after spraying, the wheat (3
replicate flats per date) was infested by placing 8-12 aphids at the base of each
pl ant. Infested plants were held in the greenhouse (20-30/10 C day/night) for up
to 7d. To determ ne aphid nunbers at each sanple day, 3 plants/row (12 plants
total) were randomy sanpled fromeach flat. Counts were transformed using the
square root function and differences between treatnents tested by anal ysis of
variance using a split-plot design

RESULTS: See Tabl e below. The 2d counts indicate the degree of aphid infestation,
the 7d counts reflect the rate of reproduction. The reduced reproduction in the
controls at the later infestations was attributed to the aphids infesting |ess
vigorous ol der plants and to tenperatures >25 C in the greenhouse. Residue

anal ysis indicated that LORSBAN residues declined quickly (T1/2~1d). Repellency
was not observed in the treated plants. Reproduction was slightly reduced in the
treated plants infested 2d afterspraying.

CONCLUSI ONS: LORSBAN provi des no residual protection against Russian wheat aphid
infestions after the day of spraying.

LORSBAN No. Aphids/plant* (% Protection**),

| nf est ed, resi dues days after infesting
Tr eat nent days after on 3rd |eaf
(g ai/ha) sprayi ng (ppm 2d 7d
Unspr Ctrl| *** 0 21 ab 103 a
Unspr Ctrl 2 22 ab 78 b
Unspr Ctrl 4 27 a 60 c
Unspr Ctrl 7 19 b 43 d
LORSBAN 125 0 2.35 1= (97% 0 * (100%
LORSBAN 125 2 0. 62 19 ns (16% 51 * ( 35%
LORSBAN 125 4 0O 24 23 ns (13% 51 ns ( 15%
LORSBAN 125 7 0. 035 20 ns (-7% 49 ns (-15%

* Unsprayed nmeans (3 reps) for the same day followed by the same letter are
not significantly different (P>0.05) by orthogonal contrasts. LORSBAN 125
means were conpared pairwi se to corresponding controls, * indicates
significance (P<0.05).

** 0p Protection calculated as % reduction in no. aphids infesting wheat
pl ant s
conpared to untreated control for that day.

*** Unsprayed control indicates population trend (no. aphids/plant).
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#079

STUDY DATA BASE: 387-1431-8312

CROP: Wheat, cv. Neepawa

PEST: Russi an wheat aphid, Diuraphis noxia (Mrdvilko)

NAME AND AGENCY

H LL, B. D. and R A BUTTS

Agricul ture Canada Research Station, Box 3000 Main
Let hbri dge, Alberta T1J 4B1

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

TI TLE: EFFECT OF SPRAY PARAMETERS ON CONTROL OF RUSSI AN WHEAT APHI D
MATERI ALS: LORSBAN 4E (chl orpyri fos)

METHODS: Wheat plants, 4 rows 17.8 cmapart with 8 plants/row contained in neta
flats (50L x 35Wx 9D cm), were infested at the early 3-leaf stage with 8-12
aphids per plant. Plants were sprayed 4d later at the late 3-1eaf stage (aphids
| ocated inside the curled 3rd | eaf) using an indoor track sprayer. The standard
treat nent used a Del avan LE-1 80 nozzle orientated strai ght down (90”") to spray
LORSBAN at 125 g/ha, 207 kPa, in 110 L/ha water volume. The water volune, nozzle
orientation, and LORSBAN rate were varied (4 replicate flats per treatnent) in
two experinments (see below). After spraying, plants were held in the greenhouse
(20-25/10 C day/night) for up to 7d. To determ ne aphid nunbers at each sanple
day, 2 plants/row (8 plants total) were randomy sanpled fromeach flat. Counts
were transformed using the square root function and differences between
treatnents tested by analysis of variance using a split-plot design.

RESULTS: See Table below. In Experinment 1, water-sensitive papers indicated an
even distribution of spray at all volumes but fewer droplets/cn?2 at the reduced
volunmes. In Experinment 2, there was higher reproduction in the unsprayed controls
because the greenhouse was warmer (25 C). Previous experinments had shown that the
spray nust contact the vertically orientated 3rd |eaf curl to obtain control.

Resi due anal ysis indicated there was increased deposition on the 3rd leaf with
the 45” nozzle orientation

CONCLUSI ONS:  Under our indoor spray conditions, spray volume had no effect on

LORSBAN ef fi cacy agai nst Russi an wheat aphid. Changing nozzle orientation from
900 to 450 inproved control at 65 g/ha, but not at 125 g/ha.
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Prespray count % Control* , days after spraying

Tr eat nent (no. aphids/  ------cme oo
(g ail/ha) pl ant) 2d 4d 7d
Expt 1 - (Unsprayed Ctrl)** (24) (30) (44) (77)
LORSBAN (125), volune 110 L/ha (23) 87 a 93 a 94 a
LORSBAN (125), volune 55 L/ha (20) 86 a 94 a 92 a
LORSBAN (125), volune 20 L/ha*** (20) 83 a 88 a 87 a
Expt 2 - (Unsprayed Cirl)** (49) (78) (111) (152)
LORSBAN ( 65) (39) 75 a 81 ab 71 a
LORSBAN (65), nozzle at 45" (44) 75 a 76 a 86 b
LORSBAN (125) (47) 82 a 86 ab 89 b
LORSBAN (125), nozzle at 45" (51) 90 a 91 b 91 b

* 9 Control cal culated using nodified Abbott's. Wthin each experinent,
means (4 reps) for the sanme day followed by the sane letter are not
significantly different (P>0.05) by orthogonal contrasts.

** Unsprayed control indicates population trend (no. aphids/plant).
*** T-Jet TPTX-1 holl owcone nozzle was used to achieve 20 L/ ha.

#080

STUDY DATA BASE: 387-1431-8312

CROP: \Wheat, cv. Neepawa

PEST: Russi an wheat aphid, Diuraphis noxia (Mrdvilko)

NAME AND AGENCY

H LL, B. D. and R A BUTTS

Agricul ture Canada Research Station, Box 3000 Main
Let hbri dge, AB, T1J 4Bl

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

TI TLE: 1 NDOOR VERSUS A Fl ELD SPRAYER FOR CONTROL OF RUSSI AN WHEAT APHI D
MATERI ALS: LORSBAN 4E (chl orpyri fos)

METHODS: Wheat plants, 4 rows 17.8 cmapart with 8 plants/row contained in neta
flats (50L x 35Wx 9D cm), were infested at the early 3-leaf stage with 8-12
aphids per plant. Plants were sprayed 4d later at the late 3-1eaf stage (aphids
| ocated inside the curled 3rd |l eaf) using either an indoor cabinet sprayer or a
smal |l -plot field sprayer. The indoor sprayer used a Delavan LE-1 80" nozzle, 207
kPa, and 110 L/ha water volune. Flats were sprayed outdoors (19-21 C, slight

wi nd) using a bicycle sprayer with a 4-nozzle boom (Del avan LF-1 80"), 276 kPa,
and 110 L/ha volume. Two experinments were conducted each with 2 rates of LORSBAN
(4 replicate flats per treatnent). After spraying, all flats were held in the

gr eenhouse (20-25/10 C day/night) for up to 7d. To determ ne aphid nunbers at
each sanple day, 2 plants/row (8 plants total) were randomy sanpled from each
flat. Counts were transformed using the square root function and differences

bet ween treatnments tested by analysis of variance using a split-plot design.

RESULTS: See Tabl e below. The | ower reproduction in the controls of Experiment 2
i s unexpl ai ned. Residue analysis on water-sensitive papers fromthe 50 g/ha
treatnments of Experinment 2 indicated slightly nore LORSBAN deposited by the

bi cycl e sprayer.

CONCLUSI ONS: The use of an indoor cabinet sprayer (to maintain a quarantine) did

not exaggerate the control of Russian wheat aphid obtained with different rates
of LORSBAN.
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Prespray count % Control ,* days after spraying
Tr eat nent (no. aphids/  ------mmi o
(g ai/ha) pl ant) 2d 5d 7d
Expt 1 - (Unsprayed Ctrl)** (48) (63) (79) (115)
LORSBAN 125 (cabi net spr) (50) 75 a 86 a 83 a
LORSBAN 125 (bicycle spr) (47) 91 bc 96 b 97 b
LORSBAN 250 (cabi net spr) (57) 88 b 97 b 97 b
LORSBAN 250 (bicycle spr) (47) 94 ¢ 100 c 100 c
2d 4d 7d
Expt 2 - (Unsprayed Cirl)** (31) (41) (53) (54)
LORSBAN 50 (cabinet spr) (32) 62 ac 70 a 68 a
LORSBAN 50 (bicycle spr) (31) 75 bc 77 a 79 ab
LORSBAN 125 (cabi net spr) (27) 78 bd 78 a 80 b
LORSBAN 125 (bicycle spr) (36) 91 d 98 b 93 ¢

* 9% Control calculated using nodified Abbott's. Means (4 reps) for the
sane day followed by the sane letter are not significantly different
(P>0.05) by orthogonal contrasts.

** Unsprayed control indicates population trend (no. aphids/plant).
#081

STUDY DATA BASE: 387-1411-8914
CROP: W nter wheat, cv. Norstar
PEST: Russi an wheat aphid, Diuraphis noxia (Mrdvilko)

NAME AND AGENCY

Thomson, R D., Butts, R A., Verzosa, S., Prus, J.
Agricul ture Canada Research Station, Box 3000 Main
Let hbri dge, AB, T1J 4Bl

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

TI TLE: SEED TREATMENT FOR CONTRCOL OF RUSSI AN WHEAT APHI D
MATERI ALS: BAY- NTN- 33893 (240 FS)

METHODS: NTN-33893 at the rates indicated bel ow (see table) was applied to 0.3 kg
bat ches of seed and tunmbled for 30 mnutes in one-liter jars, precoated with

NTN- 33893. Plots 8.2 X 10 M were established on "dryland"” 10 mles east of

War ner, Alberta and arranged in random zed conpl ete bl ocks with four
replications. Seeding was done Septenber 4, 1990, at a rate of 100 kg/ha and
because of drought conditions two centineters of water were applied in md-
Cctober to stimulate germ nation. Natural Russian wheat aphid (RWA) infestations
wer e sanpl ed Novenber 15, 1990, by taking 20 randomly sel ected plants from each
pl ot, and recordi ng RM nunbers and presence of RWA i nduced plant synptons. On
May 6, 1991, the number of live and dead plants in six randomy selected 30 cm
row sections fromeach plot were recorded. On August 22, 1991, plots were
harvested and seed yields, test weights, thousand kernal weights, nunmber of
productive tillers, nunmber of kernels per seedhead and the heights of the tallest
tillers was recorded. Orthogonal contrasts tested for significant differences.

RESULTS: See table below. Significant differences between NIN-33893 treatnents
and checks were not detected in seed yields, test weights, number of tillers,
number of kernels per seedhead or tiller heights. No differences were detected
bet ween NTN-33893 treatnents for any paranmeter exanmned. Al three rates tested
appear to reduce RWA nunbers, infested plants and synmptoms on plants, and

i mproved plant overwintering. Kernels fromuntreated plots weighed | ess than
those from NTN-33893 plots.
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CONCLUSI ONS: NTN- 33893 appears to give protection fromthe RM. However, this
protection did not result in yield differences.

Tr eat nent RWA/ PI ot I nfested Synpt onmed Sur vi vi ng Yield

(g ai/kg of seed) pl ant s plants (%9 plants(%9* (g/ M)
Untreated (0.0) 95.0 a** 11.0 a 82.5 a 64.9 a 308.0 a
NTN- 33893 (1. 00) 3.3 b 0.8 b 8.8 b 95.1 b 319.4 a
NTN- 33893 (1. 25) 5.3 b 0.8 b 11.3 b 83.3 b 310.3 a
NTN- 33893 (1.50) 2.3 b 0.3 b 6.3 b 92.1 b 328.6 a
Tr eat ment Test 1000 Tiller Tiller Ker nel s
(g ai/kg of seed) wei ght Ker nal number s***  hei ght**** per head****

(g/l) w. (9) (cm

Untreated (0.0) 803.5 a 33.6 a 3.1 a 121.8 a 47.9 a
NTN- 33893 (1. 00) 807.6 a 36.0 b 3.0 a 119.6 a 42.8 a
NTN- 33893 (1. 25) 802.9 a 34.4 b 3.2 a 121.4 a 46.0 a
NTN- 33893 (1. 50) 809.6 a 36.0 b 3.3 a 123.4 a 41.5 a

* (Live in spring / (live+dead in spring)) X 100.
** Nunbers in the sanme columm followed by the sanme letter do not differ
significantly (P>0.05) by orthogonal contrasts.
*** Based on ten plants per plot.
**x* Based on tallest productive tiller on ten plants per plot.

#082

PEST: Horn fly, Haematobia irritans (L.)
HOST: Beef cattle

NAME AND AGENCY

GALLOWAY, T.D. and ELLIOTT, B.

Dept. of Entonol ogy, University of Manitoba
W nni peg, MB R3T 2N2

TI TLE: CONTROL OF THE HORN FLY, HAEMATOBI A I RRITANS (L.) ON BEEF CATTLE USI NG
| NSECTI Cl DAL EAR TAGS (20% FENTHI ON + 15% Pl PERONYL BUTOXI DE) | N MANI TOBA

MATERI ALS: Cutter Blue Insecticidal Ear Tags#, containing 20% fenthion +
15% pi per onyl but oxi de.

METHODS: Two herds of beef cattle in the Manitoba Interl ake Regi on were sel ected.

Each animal in a Herd A (58 cows, 1 bull, m xed breeds) at the Gunton Bull Test
Station received two ear tags on 28 June, 1991. Herd B (46cows and cal ves, 1
bul I, m xed breeds) near Teul on was untreated. The bull from Herd A was renpoved

bet ween 17-22 August, while the bull fromHerd B was present for the duration of
the trial. Estimates of total horn flies on each of at |east 10 mature ani mals
per herd were conducted weekly until 29 August. No estimates of flies were taken
on cal ves.

RESULTS: The results of weekly horn fly counts are presented in Table 1. The nean
number of flies per animal in Herd A was significantly lower than in Herd B on 28
June. However, the nunbers of flies in Herd A gradually fell to less than 10
flies per animal during the two weeks after tagging, and did not exceed that
number for the remainder of the trial. No nore than 100 flies on any one anim
were observed in Herd A after treatnment, and this only in the 7-day post

treat nent sanple. In subsequent weeks, no animal carried nore than 25 flies, and
in5 of these 8 weeks, 25% or nore of the animals had no horn flies at all. In
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Herd B, animals were observed with up to 1000 horn flies, and at no tine did any
of the sanpled animals lack flies.One tag was | ost during the trial period. There
were no adverse reactions to the tags in any of the aninmals.

CONCLUSI ONS: The conbi nati on fenthion/pi peronyl butoxide ear tags, at two tags
per animal, significantly reduced horn fly populations in the treated herd for 10
weeks follow ng application, conpared to the untreated check herd.

Table 1. Mean nunber of horn flies per adult animal in two beef herds in the
I nterl ake Regi on of Manitoba. Numbers in brackets are the nunbers of animls
sanpl ed.

Herd A Herd B
20% Fent hi on / Unt r eat ed
15% Pi per onyl But oxi de

DATE GUNTON % 0 FLIES TEULON % 0 FLIES --
June 28 24 (58) 1.7 119 (14) 0.0
July 5 18 (23) 4.4 130 (14) 0.0
July 12 6 (24) 37.5 99 (16) 0.0
July 19 4 (18) 33.3 130 (15) 0.0
July 26 7 (23) 13.0 211 (17) 0.0
August 1 7 (13) 0.0 57 (16) 0.0
August 9 3 (15) 20.0 116 (17) 0.0
August 17 3 (11) 27.3 103 (12) 0.0
August 22 5 (15) 26.7 81 (14) 0.0
August 29 4 (19) 42.1 78 (13) 0.0
#083

| CAR: 86100101
HOST: Beef Cattle

PEST: Horn fly, Haematobia irritans (L.)
Face fly, Miusca autummalis (DeGeer)

NAMVE AND AGENCY

SURGEONER, G. A. and HEAL, J.D

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

TI TLE: CONTROL OF HORN FLI ES AND FACE FLIES ON CATTLE USI NG TWO EAR TAGS
CONTAI NI NG 20% FENTHI ON AND 15% PI PERONYL BUTOXI DE

MATERI ALS: PVC ear tags containing 20% FENTH ON and 15% Pl PERONYL BUTOXI DE
BAYVET Division, 77 Belfield Road, Etobicoke, Ontario, MW 1G5.

METHODS: Two separate herds of beef cows of nixed breeds (ca. 25 animals per
herd) within 2 km of each other were used in this trial. During the third week of
June one herd was tagged with two tags per animal, one tag per ear. A second herd
was non-treated and served as a control. At approxi mately weekly intervals,
numbers of horn flies per one side and face flies per face were counted on ten
animals in each herd on the sanme day between 10:00 a.m and 4:00 p.m Differences
in weekly nmeans were anal ysed using a Student's t-test.

RESULTS: The results are summarized in the attached table.

CONCLUSI ONS: Ear tags containing 20% FENTHI ON and 15% Pl PERONYL BUTOXI DE provi ded
99. 9% reduction of horn flies and 42.3 % reduction of face flies over the entire
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season. Face fly control was significant seven out of eleven weeks of the trial
while horn fly control was significant every week. There was no observed | oss of
tags nor were any ill effects noted in tagged ani nals.

Mean number/a of horn flies per one side and face flies per face on cattle
wearing two ear tags containing 20% FENTHI ON and 15% Pl PERONYL BUTOXI DE, El ora,
Ontario 1991

Face Flies (+/-)/b Horn Flies (+/-)
20% FENTHI ON/ 20% FENTHI ON/
Sampl i ng 15% PI PERONYL 15% PI PERONYL
Dat e Non-treat ed BUTOXI DE Non-treat ed BUTOXI DE
June 26 6.2 +/- 3.5 2.7 +/- 1.8* 16.6 +/- 15.7 0
July 2 20.4 +/- 8.4 12.7 +/- 4.1% 34.7 +/- 12.9 0
10 22.9 +/- 15.0 10.1 +/- 7.7% 32.5 +/- 10.3 0
18 17.5 +/- 7.2 15.2 +/- 9.7 41.5 +/- 27.0 0.2 +/- 0.6*
24 18.4 +/- 7.2 9.4 +/- 3.3* 85.5 +/- 40.4 0.1 +/- 0.3*
31 29.3 +/- 11.6 5.3 +/- 3.8* 71.5 +/- 29.1 0
August 7 20.8 +/- 12.1 22.4 +/- 10.8 79.5 +/- 45.0 0.1 +/- 0.3*
12 23.6 +/- 12.4 13.9 +/- 7.3* 69.0 +/- 54.2 0
19 12.3 +/- 6.3 8.9 +/- 5.2 50.2 +/- 34.7 0
28 13.8 +/- 6.3 4.1 +/- 2.4% 73.9 +/- 46.4 0.1 +/- 0.3*
Sept . 5 7.9 +/- 3.9 6.7 +/- 4.4 48.1 +/- 38.0 0.1 +/- 0.3*
Season
Mean (+/-) 17.6 +/ - 7.01 10.1 +/- 5.7* 54.8 +/- 22.4 0.05+/- 0.1*

/a Based on ten animals per herd.
/b +/ - standard devi ation.
* significantly lower than control p < 0.05 t-test.

#084

STUDY DATA BASE: 87000180

CROP: Green ash, Fraxinus pennsyl vani ca Marsh.

PEST: Ash plant bug, Tropidosteptes anpenus (Reuter)

NAME AND AGENCY

REYNARD, D.A. and NEILL, G B.

Agriculture Canada, P.F. R A Shelterbelt Centre, Indian Head,
Saskat chewan, SO0G 2KO

Tel . (306) 695-2284 FAX (306) 695-2568

TI TLE: EVALUATI ON OF | NSECTI Cl DES FOR ASH PLANT BUG CONTROL

MATERI ALS: SEVIN XLR (carbaryl)
DECI S 5F (del tanethrin)
DI AZI NON 12. 5EC (di azi non)
MALATHI ON 50EC ( nal at hi on)

METHODS: The trial was conducted on a 7-year old green ash shelterbelt |ocated on
the Shelterbelt Centre. Each plot consisted of 3 trees, infested with ash plant
bug. Treatnents were replicated 4 tinmes in a RCB design. At the time of
application, 18% of the ash plant bug population was in the adult stage and 82%
in the |l ate nynphal stages. On June 6, treatnments were applied with a high
pressure hand gun sprayer at 690 kPa to the point of run-off (15-19 L/plot). Pre
and post spray sanpling was conducted by collecting two 20 cm branch sanpl es
(each branch consisted of six to seven devel oped | eaves) from each tree. The
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sanpl e was coll ected by enclosing the branch in a plastic bag, then cutting the
branch and sealing the bag. Sanples were placed in a freezer until counts were
taken. Pre-spray sanpling was conducted prior to application, whereas post-spray
sanpling was conducted after 24, 48, 72, and 96 hours. The nunber of ash pl ant
bugs recovered during sanpling fromeach treatnment plot was recorded. Val ues were
transformed by square root (x+1) prior to ANOVA

RESULTS: Results are summari zed in the table bel ow

CONCLUSI ONS: All treatnments caused significant reductions in the nunber of ash
pl ant bugs. By 96 hours post-treatnent, the malathion treatnent was not as
effective as the SEVIN, DECIS, or DI AZI NON treatnments.

Ash pl ant bugs/plot*

Rat e Post - Tr eat nent
Treatnent Kg ai/1000L PT** 24Hr s 48Hr s 72Hr s 96Hr s
SEVIN XLR 1.25 51.8a***,**** (0.0b 0. 0b 0. 0b 0. 3c
DECI S 5F 0.01 32.0a 0. 0b 0. 0b 0. 0b 0. 3c
DI AZI NON 0.625 69.5a 2.3b 1.0b 1.0b 0. 3c
12.5 EC
MALATHI ON 0.5 40. 8a 0. 3b 0. 5b 2.0b 2.3c
50 EC
CHECK - 46. 3a 22.0a 19. 5a 18. 3a 11. 5a

* Plot - six 20 cm branch sanples (6 to 7 devel oped | eaves per branch) was
removed from each treatnent plot.
**  PT = Pretreat nent
***  Values transforned by square root (x+1) prior to analysis of variance.
**x*  Means followed by the same letter are not significantly different at the 5%
| evel according to the Student-Newman-Keuls test.

#085

STUDY DATA BASE: 87000180

CROP: Nort hwest Poplar, Populus deltoides c. balsimfera 'Northwest
PEST: Popl ar bud gall mte, Aceria parapopuli Keifer

NAME AND AGENCY

REYNARD, D.A. and NEILL, G B.

Agriculture Canada, P.F.R A Shelterbelt Centre
I ndi an Head, Saskatchewan, SO0G 2KO0

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

TI TLE: |1 NSECTI Cl DES FOR THE CONTROL OF POPLAR BUD GALL M TE

MATERI ALS: ACECAP 97 | MPLANTS (acephate)
CYGON 480EC (di net hoat e)

METHODS: ACECAP and CYGON were applied in 2 consecutive years for control of
poplar bud gall mte. Infested 'Northwest' poplar shelterbelts (10-25 years ol d)

| ocated on the Shelterbelt Centre were used for the trial. Treatnments were;
ACECAP as trunk inplants, CYGON as a soil drench and a check. Treatnments were
replicated 3 tinmes in a RCB design with each plot consisting of 3 trees.
Treatnents were applied May 11, 1990 and May 16, 1991. ACECAP inplants were

i nserted based on a rate of 1 per 10 cmcircunference at breast height. From4 to
9 inmplants were required per tree. Using a 0.95 cmdrill bit, holes were nmade to
a depth of 3.2 cmfromthe canbium surface. Holes were spaced 10 - 15 cm apart
starting 15 cm above ground and spiralling up the trunk. Wunds were sprayed with
wound dressing. The CYGON soil drench treatnment was applied at a rate of 5.3 g
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ai/cmtrunk dianeter at ground level. A 15 cmwi de x 5 cm deep trench was dug
under the drip line of each tree with 8 to 15 holes nmade within each trench

Hol es were approximtely 10 cm deep. Undiluted CYGON was added equally to each
hole. The holes were covered with soil before adding 40 L of water to each
trench. The trial was evaluated October 12, 1990 and Cctober 21, 1991 by renoving
9 branches (3 fromeach tree) fromeach plot. Galls fromthe new growth of the
first 20 shoots of each branch were counted and wei ghed. ANOVA was conducted with
means separated by a Student-Newran- Keuls test.

RESULTS: Results are summari zed in the table bel ow

CONCLUSI ONS: After 2 consecutive years the ACECAP treatnent significantly reduced
the nunmber and weight of galls conpared to the CYGON treatnment. No phytotoxicity

was observed with the treatnments tested. Wunds caused by the ACECAP inplants did
not heal during the test period. Despite the poor healing there did not appear to
be a short termdetrinmental affect on the trees.

No. of galls Total dry weight Dry wei ght
per 20 shoots of galls (g) per gall (g)
Tr eat ment 1990 1991 1990 1991 1990 1991
ACECAP 54. 6b 45. 5b* 3.3c 2.7b 0.055b 0.037b
CYGON 480EC 68. 7a 82. 1a 7.7b 17. 8a 0.111a 0.208a
CHECK 78. 8a 86. 8a 10. Oa 18. 3a 0.127a 0.207a
* Means followed by the sanme letter are not significantly different at the 5%

| evel according to Student-Newran-Keul s test.

#086

STUDY DATA BASE: 306-1452-9016

CROP: Brussels sprouts

PEST: Di anondback moth, Plutella xylostella (L.)

NAME AND AGENCY

GAUL, Sonia O and H. B. SPECHT

Agricul ture Canada, Research Station
Kentville, Nova Scotia B4N 1J5

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

TITLE: TOXICI TY OF SELECTED | NSECTI Cl DES TO DI AMONDBACK MOTH LARVAE

MATERI ALS: SEVIN XLR (carbaryl)
AMBUSH 500 EC (permnethrin)
DECIS 2.5 EC (deltamethrin)
THI ODAN 50 WP (endosul f an)
LANNATE L (et honyl)
MONI TOR 480 (et hadi nophos)
JAVELI N (Bacillus thuringiensis)
BASI C H.

METHODS: Popul ati ons of di anondback noth (DBM) were obtained froma conmerci al
Brussel s sprouts field and a hone garden. A cabbage |eaf of known area was
treated by dipping in insecticide solution or distilled water containing 0.5%
BASI C H surfactant and placed in a 9 cmplastic petri dish containing a noistened
filter paper. Five dianondback nmoth larvae (3rd or 4th instar) were added. Each
experiment consisted of five individual tests of an insecticide at one rate plus
a CONTROL and was repeated. Mortality counts were made 24 and 48 hours foll ow ng
addition of the larvae. percernt nortality of each DBM popul ati on was cal cul at ed
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for each interval
RESULTS: Results are shown in the table bel ow

CONCLUSI ONS: DBM from the commercial Brussels sprouts field were nore resistant
to AMBUSH 500 EC and MONI TOR 480 than fromthe hone garden. THI ODAN 400 was the
nost effective registered insecticide for control of DBMin the commercial field.
JAVELI N was the nost effective of the conmpounds tested.

Mean % nortality of di anondback | arvae exposed to treated cabbage | eaf.

Tr eat nent Rat e Popul ati on Y% nortality
(product/ ha) 24h 48h
CONTROL - 1* 0 0
AMBUSH 500 EC 140 nL in 675 L 1 80 94
MONI TOR 480 2.25 L in 1000 L 1 66 84
CONTROL - 2% * 0 0
AMBUSH 500 EC 140 nL in 675 L 2 6 14
MONI TOR 480 2.25 L in 1000 L 2 33 60
LANNATE L 2.25 Lin 137.2 L 2 21 27
SEVI N XLR 5.25 L in 625 L 2 8 13
THI ODAN 400 2.0Lin 137.2 L 2 43 77
JAVELI N 2 kg in 1346 L 2 38 96

Popul ati on obtained from unsprayed hone garden.
** Popul ati on obtained from conmercial grower.

#087

STUDY DATA BASE: 306-1462-9020

CROP: Lowbush bl ueberry

PEST: Bl ueberry maggot, Rhagol etis nmendax Curran

NAME AND AGENCY

GAUL, Sonia O

Agricul ture Canada, Research Station, Kentville
Nova Scotia B4N 1J5

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

TI TLE: PERSI STENCE OF TOXI CI TY OF AZI NPHOS- METHYL TO ADULT BLUEBERRY MAGGOT
MATERI ALS: GUTHI ON 240 EC (azi nphos- net hyl)

METHODS: Lowbush bl ueberry plants, Kentville clone 70-27 (4/treatnment) were
sprayed with 280 nmi/ha GUTHI ON 240 EC using a noving nozzle pot sprayer with
8002E flat fan nozzle delivering 293 L/ha. Adults were obtained fromfield
col l ected pupae stored at 2.5 C for 14 weeks, then incubated at 220C, 80-100%
R. H. and 16 hour photoperiod. Treatnments were applied 1 or 2 times with a 10 day
application interval for both toxicity and residue tests, using tap water for
controls. Toxicity test units (220C, 75% R H and 16 hour photoperiod) consisted
of a 4L glass jar fitted with a screen covered lid, supplied with sugar
distilled water, a sprayed blueberry plant and 10 adults sorted by sex. Plants
used for residue determ nation were maintained in a greenhouse until sanpling
(met hod of analysis available on request). Mrtality was recorded for 24 and 120
hours exposure to sprayed pl ants.

RESULTS: Results are shown in the table bel ow

CONCLUSI ONS: Al t hough azi nphos-net hyl residues persisted at slightly higher
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levels following 2 sprays, insect nortality was simlar. Azinphos-nmethyl residues
on bl ueberry plants and mean % nortality to adult blueberry maggot.

I nterval Azi nphos- et hyl residue Sex % Mortality
post - spray (mg/ kg) 1 spray 2 sprays
days 1 spray 2 sprays 24 h 120 h 24h 120 h
0 8.40 13.2 F 27 83 20 88
M 25 89 35 85
1 6. 28 9.08 F - - 43 88
M - - 20 92
2 4.73 8.98 F 15 58 40 73
M 15 80 38 95
4 4.43 4.12 F 11 95 8 35
M 38 87 28 72
8 1.48 3.45 F 8 50 3 70
M 5 60 5 34
16 - 2.41 F - - 0 68
M - - 8 32
#088

STUDY DATA BASE: 280- 1452-9111
CROP: Col e Crops
PEST: Di anondback moth, Plutella xylostella (Linnaeus)

NAME AND AGENCY

TURNBULL, S. A

Agricul ture Canada, Research Centre, 1400 Western Road
London, Ontario N6G 2V4

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

Rl TCHOT, C.

Station de recherche en phytotechnie de Saint-Hyacint he,
3300, rue Sicotte, Saint-Hyacinthe, Quebec J2S 7B8

Tel . (514) 774-0660

TI TLE: | NSECTI Cl DE RESI STANCE | N DI AMONDBACK MOTH FROM QUEBEC AND ONTARI O
MATERI ALS: 13 technical grade insecticides (see table bel ow)

METHODS: DBM were collected fromtreated broccoli plants in St-Eustache, Quebec
(QUE) and fromthe London Research Farm (ONE) where no insecticides were applied.
Di rect contact bioassays were done in a Potter spray tower. A range of
concentrations (up to 1.0% was chosen to cause 0-100% nortality; a sol vent
CONTROL (19:1 acetone:olive oil) was also applied. At least 2 replicates of 10
3rd-instar |larvae were sprayed with 5 m of insecticide solution at each
concentration. Mortality was assessed after 18h. Resistance |levels were

determ ned by conparing the estimted LD50's of the QUE and ONE strains.

RESULTS: Results are summari zed in the table bel ow

CONCLUSI ONS: Al t hough DBM from QUE exhi bited high | evels of insecticide

resi stance particularly to the pyrethroids, they were nore susceptible to

endosul fan than DBM from ONE. This pattern of resistance is likely related to
pesticide history at transplant or mgration source, as DBMis not known to
overwi nter in Canada. The extrenmely high resistance to cyhalothrin and tefluthrin
i ndi cates high levels of cross resistance anmong pyrethroids as neither
cyhalothrin nor tefluthrin are yet available comercially. Ml athion,
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azi nphos- nmet hyl and nal ed showed good activity (at 0.033% sol ution or |ess)
agai nst DBM from ONE

I nsecticide Strain Avg. % nortality at indicated % sol ution Rati o
. 00033 .001 .0033 .01 .033 .1 .33 1.0 QUE/ ONT

del tamet hrin QUE 20 70 95 - >10X
ONT 0 60 60 70 100 100

pernethrin QUE 5 5 10 8 23 85 40X
ONT 23 63 53 95 95

cyhal othrin QUE 0 85 1000X
ONT 18 85 90 90 - 100

cypernmet hrin QUE 5 35 45 80 100X
ONT 10 50 70 90 95

fenval erate QUE 0 20 15 15 55 600X
ONT 38 75 90 95

tefluthrin QUE 5 25 35 30 15 >1000X
ONT 10 42 63 85 95 100

nmet ham dophos QUE 15 35 62 10X
ONT 17 33 77 100 100

chl or et hoxy- QUE 20 15 35 >25X

phos ONT 17 40 85 100

car bof ur an QUE 0 10 25 45 24X
ONT 0 5 40 82 83 100

endosul f an QUE 0 0 20 45 100 0.5X
ONT 0 15 23 63

mal at hi on ONT 0 0 62 100 -

azi nphos- net hyl ONT 0 10 83 100 100 -

nal ed ONT 3 38 100 100 -

#089

STUDY DATA BASE: 280-1452-9105
CROP: Horticultural Crops
PEST: Weeds in horticultural crops

NAME AND AGENCY

TU, C M

Agricul ture Canada, Research Centre, 1400 Western Road
London, Ontario N6G 2V4

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

TI TLE: EFFECTS OF HERBI CI DES ON M CROBI AL NI TRI FI CATI ON AND SULFUR OXI DATI ON I N
SANDY SO L

MATERI ALS: Technical (>90% purity) allidochlor, bentazon, chlorbromuron
di cl of op-net hyl , EPTC, ioxynil, nonolinuron, propazine, nitrapyrin and
nitrofen (85% purity)

METHODS: Her bicides were applied to the soil at a rate of 10 ug active ingredient
per gram of soil. Sanples were incubated at 280C and 60% noi sture- hol di ng
capacity. The degradati on of proteins and other conplex nitrogenous conponents of
organic matter is carried out by saprophytes in the soil, and the biologica
formation of nitrite and nitrate fromamoniumN in soil is carried out by
nitrifying mcroorganisns. Soil nitrification was determ ned by phenol disulfonic
acid nmethod for nitrates. Soil filtrate was dried in a porcelain dish and pheno
di sul fonic acid added and neutralized with 1:1 NH4OH The resulting yellow col or
was read at 410 nmin a spectrophotoneter. Nitrite was determ ned by the
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di azotization method with sulfanilic acid, naphthylam ne hydrochl ori de and sodi um
acetate buffer read at 525 nm A large fraction of sulfur in the soil profile is
in organic form M crobial de conposition makes sul fur avail able for uptake from
the soil by plants. The | evel of sulfur oxidation was determ ned
turbidinmetrically in the soil extracts at 429 nmfor sulfate. Untreated controls
were included with all tests. Al results are expressed in ternms of oven-dried
soil, and results are neans of triplicate determ nations. Analysis of variance
was enpl oyed for statistical anal yses of results.

RESULTS: Results are summari zed in the table bel ow

CONCLUSIONS: Nitrification was depressed up to 1 wk after treatnment with

chl or brormuron, dicl of op-nmethyl, ioxynil, nitrofen and propazi ne, however, no
inhibitory effect was observed by the end of 2 wk. The nitrification inhibitor
nitrapyrin showed inhibition throughout the experinment. Oxidation of soil sulfur
was not influenced during the experinent. Although the reduction in nitrification
by some treatnments is significant for up to 1 wk, these effects were not
considered to be deleterious to soil mcrobial activities inportant to soi
fertility over periods of two of nore weeks after herbicide treatnent.

Rat e Sul fur
(ug/ g) Nitrification** Oxi dati on***
Tr eat nent Period of Incubation (VK)
1 2 8
Contr ol 0 8 5 51
Al l i dochl or 10 10* 9 80
Bent azon 10 8 14~ 39
Chl or br onmur on 10 7* 8 65
Di cl of op- net hyl 10 7* 6 61
EPTC 10 8 6 83
I oxyni | 10 7* 11* 88*
Monol i nur on 10 8 9 78
Ni t rof en 10 7* 12* 87*
Pr opazi ne 10 7* 10 60
Ni trapyrin 10 2% 1* 61
* Significantly different fromcontrol at 5%/ evel
**  ug(NO'2/- + NOO3/-)-Ng
*** ug(sSO 4/=-9)/g
#090

STUDY DATA BASE: 280-1452-9105

CROP: Horticultural Crops

PEST: Weeds in horticultural crops

NAME AND AGENCY

TU, C M

Agricul ture Canada, Research Centre, 1400 Western Road

London, Ontario N6G 2V4

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

TI TLE: EFFECTS OF HERBI Cl DES ON M CROBI AL POPULATI ONS | N SANDY SO L
MATERI ALS: Technical (>90% purity) allidochlor, bentazon, chlorbromuron

di cl of op- et hyl , EPTC, ioxynil, nonolinuron, propazine, nitrapyrin and
nitrofen (85% purity)
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METHODS: Ten m crogranms active ingredient of herbicide per gramof soil were

di ssolved in a pentane-acetone (1:1) mxture and incorporated with carrier sand.
After the solvents had evaporated, the sand-herbicide m xture was incorporated
with sandy | oam by tumbling for 30 min. Changes in the soil mcrofloral nunbers
were determ ned by soil dilution plate technique using sodi um al bum nate agar for
bacteria and streptonyces and rose-bengal streptomycin agar for fungi. Soi

nmoi sture was mai nt ai ned at 60% noi sture-hol di ng capacity. Sanples were incubated
at 280C for periods of 1 and 2 weeks after treatnment. Analysis of variance was
used in statistical analysis of results.

RESULTS: Results are summarized in the table bel ow
CONCLUSI ONS: M crobi al popul ations were equal to or greater than that of contro

after 2 wk. These results suggest that there were no inhibitory effects of the
her bi ci des on the nunbers or biomass of m croorgani sns.

Rat e Bacteria Fung
(ug/ g) (x105/qg) (x103/q)
Tr eat nent Period of Incubation (VK)
1 2 1 2
Cont r ol 0 199 87 56 19
Al l i dochl or 10 152* 94 44 19
Bent azon 10 128* 82 17+ 13
Chl or br onmur on 10 105* 56 17+ 16
Di cl of op- net hyl 10 157 80 27 19
EPTC 10 152* 85 33~ 17
I oxyni | 10 166 72 47 22
Monol i nur on 10 121~ 90 23* 21
Ni t rof en 10 161 163* 38* 38*
Pr opazi ne 10 147* 94 29* 26

* Significantly different (P<0.05) from control

#091

STUDY DATA BASE: 280-1452-9105

CROP: Horticultural Crops

PEST: Fungal pathogens of horticultural crops

NAME AND AGENCY

TU, C M

Agricul ture Canada, Research Centre, 1400 Western Road, London
Ontario N6G 2V4

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

TI TLE: FUNG Cl DAL EFFECT ON ENZYMES IN SO L
MATERI ALS: Capt afol (80% WP) and chl orothalonil (75% purity)

METHODS: Required amounts of fungicides were dissolved in a 1 nL petrol eum

et her:acetone (1:1) mxture and incorporated with 0.5 g carrier sand. After the
sol vents had evaporated, the sand was nmixed in 10 g sandy loam Triplicate
sanples of 2 g soil for each fungicide treatnent were allowed to stand with 0.6
m. toluene for 15 mn. with 4 nL acetone-phosphate buffer at pH 5.5, and 5 nL of
5% sucrose solution or 2% starch for invertase or anyl ase determ nation. After

m xi ng, sanples were incubated at 280C. Invertase and amyl ase activities were
determ ned using the Prussian blue nethod for the reducing sugar. Values for the
hydr ol ysis of sucrose or starch by soil enzynmes were corrected for the reducing
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sugars produced on incubation of the soil wthout added substrate. Reducing
sugars produced were estimted as glucose. The sand-fungi ci de m xture was

i ncorporated with 15 g of soil for the dehydrogenase study. Dehydrogenase
activity reflects oxidative activity of soil mcroflora. The activity of unbound
soi | dehydrogenase was determ ned by incubating the soil sanples at 280C in a
system containing 2,3,5-triphenyltetrazoliumchloride (TTC), and measuring the
formati on of 2,3,5-triphenyltetrazoliumformazan (TTF), a reduction product of
TTC, using a spectrophotonmeter at 470 nm Untreated controls were also included.

RESULTS: Results are summari zed in the table bel ow

CONCLUSI ONS: None of the fungicide treatnents inhibited activities of soi
enzynes inportant to soil fertility.

I nvert ase Anyl ase Dehydr ogenase
Period of incubation (Day)

Tr eat ment 1 2 1 3 4 7

(mgy reduci ng sugar/g soil) (my TTF/ Q)
Contr ol 0 13 17 3.6 3.2 1.3 2.4
Capt af ol 10 11* 19 2.9* 2.9 1.1 2.2
Chl orot hal oni | 10 10* 16 2. 2% 2.7 1.2 2.4
* Significantly different fromcontrol (p<0.05) as determ ned by anal ysis of

vari ance.

#092

STUDY DATA BASE: 280-1452-9105
CROP: Horticultural Crops
PEST: Fungal pathogens, nematodes and i nsect pests of horticultural crops

NAME AND AGENCY

TU, C M

Agricul ture Canada, Research Centre, 1400 Western Road
London, Ontario N6G 2V4

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

TI TLE: EFFECTS OF FUM GANTS ON M CROBI AL ACTIVITIES I N SANDY SO L

MATERI ALS: D-D (m xture of 1, 3-dichloropropene, 1,2-dichl oropropene and
related chlorinated C3 hydrocarbons, 100%, Telone (100% chl ori nated C3
hydr ocar bons, including 1, 3-dichl oropropene), Vorlex (20%

nmet hyl i sot hi ocyanate, 80% chl ori nated C3 hydrocarbons incl udi ng

1, 3-di chl oropropene) and nitrapyrin (98.6% purity)

METHODS: Required ampunts of fumigants were injected with a 1 mL syringe directly
into 20 g sandy | oam and nm xed on a tunbler. Nitrapyrin was dissolved in a 1 nL
petrol eum et her: acetone (1:1) m xture and incorporated with 0.5 g carrier sand.
After the solvent had evaporated, the sand was m xed in 20 g sandy loamto yield
an application rate of 10 ug/g. Denitrification activity reflects gaseous
nitrogen loss from NG3--N in soil. Each sanple was brought to 60%

nmoi st ur e- hol di ng capacity by addition of KNO3 solution to give 500 ppm NO3--N
The activity of soil denitrification was determ ned by measuring formation of N20O
usi ng a gas-chromat ograph equi pped with dualtherml conductivity detectors and
Porapak Q col umms. M crobial deconposition of organic sulfur in soil makes it
avai l able for plants. The | evel of sulfur oxidation was determ ned
turbidinmetrically in the soil extract at 429 nm for sulfate. The bi ol ogi cal
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formation of nitrite and nitrate fromamoniumN in soil is carried out by
nitrifying mcroorganisns. Soil nitrification was determ ned by phenol di sul fonic
acid nmethod for nitrates at 430 nmand nitrites by the diazotization nmethod with
sul fanilic acid, naphthylam ne hydrochl ori de and sodi um acetate buffer at 525 nm
Untreated controls were included with all tests. All results are expressed on an
oven-dry basis and are neans of triplicate determ nations.

RESULTS: The results are summuari zed in the table bel ow
CONCLUSI ONS: Fumigants stinulated denitrification of soil mcrobes after 2 weeks

with treatment of D-D and for 2 weeks with Vorlex. No fum gant effect was
observed in S-oxidation and nitrification

Rat e Denitrification S-oxidation Nitrification**
Treatment (ug/Q) (ug NO 2/-/g) (ug SO 4/=-S/g) ug(NO2/-+NO'3/-)-Ng
Period of incubation (wk)
1 2 4 2
Contr ol 0 42 54 19 126 111
D-D 300 56 79* 21 122 62
Tel one 60 46 51 19 131 64
Vor | ex 80 72* 81* 17 121 121
Ni trapyrin 10 49 76 16 122 118

* Significantly different fromcontrol at 5% evel
** 1000 ug/ g peptone-N added.

#093

STUDY DATA BASE: 280-1452-9111

CROP: Oni on, various cvs.

PEST: Oni on maggot (OM), Delia antiqua (Meigen)

NAME AND AGENCY

TURNBULL, S. A and TOLMAN J. H.

Agricul ture Canada, Research Centre, 1400 Western Road
London, Ontario N6A 2V4

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

HARRI S, C. R and G RITCEY

Dept. of Environnmental Biology, U of Guel ph,
Guel ph, Ontario N1G 2W

Tel . (519) 824-4120

TI TLE: |1 NSECTI Cl DE RESI STANCE | N ONl ON MAGGOT FROM ONTARI O (1991)

MATERI ALS: Techni cal (>95% purity) chlorpyrifos, fonofos, cypermethrin

METHODS: OM | arvae were collected from8 onion fields in Ontario and reared to
adults. Direct contact bioassays were done using a Potter spray tower. A range of
concentrati ons was chosen to cause 0-100% nortality. Two replicates of 10 adults
(24-48h) were sprayed at each concentration with 5 m insecticide, plus a solvent
CONTROL (19:1 acetone:olive oil). Mrtality was assessed after 18h. The LD50's
were estimted and resistance levels were deternined relative to a susceptible OM
strain reared at the London Research Centre.

RESULTS: Results are summarized in the table bel ow

CONCLUSI ONS: Resi stance levels to chlorpyrifos and fonofos in OM popul ati ons
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tested in Ontario were low to noderate. Wth the exception of the Thedford Marsh
where resistance | evels have increased slightly, simlar |evels have been
observed in Ontario for several years. Further increases in resistance to fonofos
and chlorpyrifos could result in decreased control of 1st generation OM I arvae.
Two of three tested OM popul ati ons had not devel oped resi stance to cypernethrin.

Col | ection Resi stance |l evel to indicated insecticide
Locati on chl or pyrifos f onof os cypernmet hrin
Hol | and Marsh 1 8 9 -
Hol | and Marsh 2 7 12 5
Keswi ck Marsh 1 7 -

Keswi ck Marsh 2 9 1 -
Keswi ck Marsh 3 2 10 -
Cookst own Marsh 8 14 1
Thedford Marsh 1 5 4 1

Thedf ord Marsh 2 8 10 -

#094

STUDY DATA BASE: 402-1461-9093

CROP: Appl e

PEST: Codling noth, Cydia pononella L

NAMVE AND AGENCY
JUDDY, G J.R, GARDINER!, MG T. AND PHI LIP?, H G
1 Agriculture Canada, Research Station, Summerland, B.C. VOH 1ZO
2B.C. Mnistry of Agriculture and Fisheries
1873 Spall Road, Kelowna, B.C. V1Y 4R2
Tel. (604) 494-7711 Fax (604) 494-0755

TI TLE: PHEROMONE- MEDI ATED MATI NG DI SRUPTI ON CONTROLS CODLI NG MOTH | N ORGANI C
APPLES

MATERI ALS: Pol yet hyl ene " Shi n-et su Rope" dispensers (171 ng ai/di spenser) at
1000 di spensers/ha (ai = E, E 8-10 dodecadi en-1-0l, dodecanol and tetradecano
ina 7:4:1 bl end)

METHODS: Si x apple orchards, two with a conventional history and four with an
organic history consisting of m xed Red and CGol den Delici ous, Maclntosh and
Spartan bl ocks were treated with pheronmone during the week of May 1-4 before the
first codling nmoth had been caught in a pheronmone trap. Pheronone di spensers were
tied to branches in the upper third of the northeast side of the tree canopy. For
conparison, 1 organic apple orchard was left untreated to serve as a control

Each of these orchards were part of a pheronone-disruption trial in 1990 and
therefore, the history of codling noth was known. An additional conventiona

appl e orchard with an unknown history was divided into 2 equal blocks. Half of
the bl ock was treated with pheronone and half was sprayed 3 tinmes with Guthion to
al | ow conpari son between a conventional spray program and the pheronone

treat nent. PheroconR 1CP pheronone traps baited with 1 nmg of Codl emobne (E E 8-10
dodecadi en-1-0l) were placed in each orchard at a rate of 1/ha to nonitor the
activity of male codling nmoths throughout the season. Orchards were sanpl ed

duri ng Septenber and October as fruit maturity dictated. A mnimmof 10 trees
and maxi mum of 25 fromthe interior and perineter rows were conpletely harvested
in each orchard. Al fruit were visually inspected for codling moth damge and
the percentage of damage, including shallow and deep entries, and exit holes, was
cal cul ated. Location: Keremeos, British Col unbi a.
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RESULTS: The results are summuarized in the table bel ow

CONCLUSI ONS: 1 application of the Shin-etsu rope pheronone di spenser, applied at
a rate of 1000/ ha in early May, before any codling noth had fl own, provided
excel |l ent season long control of codling nmoth damage conpared to a paired

i nsecticide-treated orchard in 1991. Damage |l evels in two conventional orchards
treated with pheronone in 1991 were equal to or |ess than danage | evels seen in
1990 using a GUTHI ON Program Three of four organic orchards treated with

pher omone for two consecutive years had significantly |less damage in 1991 than in
1990. Dammge in an untreated control orchard increased from 1990 to 1991 and al
pher onmone-treated orchards had significantly | ess damage than the untreated
control

SEASONAL DAMAGE ESTI MATE
ORCHARD MALE
HI STORY YEAR TREATMENT AREA TRAP Sanpl e
ha CATCHES size %
CONVENTL. * 1990 GUTHI ON* * 4.0 176 5731 1.85 a***
1991 PHEROVMONE 4.0 4 6504 0.15 b
CONVENTL 1990 GUTHI ON 2.0 144 4651 0.30 a
1991 PHEROMONE 2.0 1 7156 0.17 a
ORGANI C 1990 PHEROVMONE 2.5 36 2898 0.21 b
1991 PHEROVMONE 2.5 1 1406 1.95 a
ORGANI C 1990 PHEROVMONE 2.8 15 2828 0.78 a
1991 PHEROVMONE 2.8 0 7396 0.19 b
ORGANI C 1990 PHEROMONE 2.0 39 10192 0.75 a
1991 PHEROMONE 2.0 0 9461 0.40 b
ORGANI C 1990 PHEROMONE 2.8 21 1449 0.55 a
1991 PHEROVMONE 2.8 1 2625 0.08 b
ORGANI C 1990 CONTROL 1.0 - - 4357 46.66 b
1991 CONTROL 1.0 - - 1389 56.87 a
CONVENTL. ****1991 PHEROMONE 2.0 1 2601 0.27 a
GUTHI ON 2.0 40 2697 0.22 a
* Conventl. = conventional insecticide-treated orchard.

** Pheronone applied once at a rate of 1000 di spensers/ha (171 gai/ha).
Gut hion applied at a rate of 0.7 kg ai/ha.

*** Paired percentages followed by different letters are significantly
different at the 5%l evel using a 2 x 2 Contingency Table of damged and
undamaged fruit and a chi-square test.

**** (One orchard was divided into two bl ocks and each half treated as
i ndi cat ed.

#095

STUDY DATA BASE: 348-1461-4802

CROP: Apple cv. Mlntosh

PEST: Appl e scab, Venturia inaequalis (Cke.) Wnt.

NAVE AND AGENCY

COOK, J.M AND WARNER, J.

Agricul ture Canada, Smithfield Experinmental Farm

P.O. Box 340, Trenton, Ontario K8V 5R5

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

TI TLE: EVALUATI ON OF NOVA 40 WP AND DI THANE 75 DG FOR THE CONTROL OF APPLE SCAB

MATERI ALS: DI THANE 75 DG (nmancozeb)
NOVA 40 WP (nycl obut anil)
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METHODS: A 1.1 ha block of McIntosh apple trees, planted in 1971, was used to
eval uate NOVA 40 WP for apple scab control. Plots of 0.2 ha in size were
replicated three times in a random zed conpl ete block design trial. The NOVA was
sprayed using an FMC Economi st orchard sprayer operating at 2700 kPa and
delivering 682 L/ha.

NOVA was sprayed at a rate of 340 g product/ha on April (1/2" green) and My 4
(tight cluster). Dithane 75 DG ata arate of 3.1 kg product/ha, was m xed with
the 340 g of NOVA/ha on May 23, June 3, 14, and 24. During this tine, MII's

pri mary scab infection periods occurred on April 14-16, 19-23, 30, My 6, 9-10,
17-18, 26-27, June 3-4, 5-6, 11-12, and 15-16. On July 8, scab was assessed on
all the leaves and fruit on 20 clusters, and all the [eaves on 10 randomy

sel ected shoots on each of two trees per plot. The incidence of scab was assessed
on August 14 by examining all the | eaves on 20 randomy selected shoots and 100
fruit on each of two trees per plot.

RESULTS: The results are summuarized in the table bel ow

CONCLUSI ONS: The NOVA 40 WP and DI THANE 75 DG spray program provided significant
season-1 ong scab control on both the | eaves and fruit as conpared to the
unsprayed check treatnment. Cluster |eaf scab represents early season scab

i nfections while shoot |eaf and fruit scab represent infection later in the
season. Scab Control, particularly on the fruit, was not as good as expected
based on previous results.

PERCENT W TH SCAB

July 8 August 14
Cl uster Shoot Shoot
Tr eat nent | eaves | eaves Frui t | eaves Frui t
Check 87.7 a* 74.0 a 76.4 a 94.0 a 97.5 a
NOVA 40 WP
and DITHANE 75 DG 6.5 b 1.7 b 2.0 b 3.4 b 5.7 b
* Means foll owed by the sanme letter in each colum are not significantly

different using Duncan's multiple range test (P=0.05). The data were
anal yzed followi ng arcsin transformation

#096
STUDY DATA BASE: 348-1461-4802
CROP: Apple cv. Ml ntosh
PEST: Apple scab, Venturia inaequalis (Cke.) Wnt.
NAME AND AGENCY
COOK, J.M AND WARNER, J.
Agricul ture Canada, Smthfield Experinmental Farm P.O Box 340
Trenton, Ontario K8V 5R5
Tel . (613) 392-3527 Fax (613) 392-0359
TI TLE: EVALUATI ON OF FUNGI Cl DE M XES FOR THE CONTROL OF APPLE SCAB
MATERI ALS: CAPTAN 80 WP (captan)
DI THANE 75 DG (mancozeb)
NOVA 40 WP (nycl obut anil)
NUSTAR 20 DF (flusil azol e)
MANZATE 200 DF (mancozeb)

METHODS: Appl e scab control was evaluated in a twenty-year-old orchard of
Mcl ntosh trees on M9 or M 26 rootstock. Treatnments were assigned to three or
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four tree plots and replicated three tinmes using a random zed conpl ete bl ock
design. The materials were sprayed to runoff (8-10 L per plot) using a hydraulic
handgun attached to a truck-nounted Rittenhouse plot sprayer operating at 2700
kPa. Unsprayed guard trees were left between plots to reduce spray drift. As
well, a 2.4 x 3.7 mplastic tarp supported by two 3.0 mx 4 x 9 mm boards, was
pl aced around plots being sprayed, when necessary, in a further attenpt to reduce
spray drift. Treatnments 3, 4, 6 and 7 were sprayed at approxi mately 10 day
intervals on April 23 (1/2" green), May 3 (tight cluster), 13 (bloom, 23, June
3, 13, and 24. Treatnments 5 and 8 were sprayed at 10 day intervals on April 23,
May 3 and 13 followed by five sprays of CAPTAN 80 WP (125 g prod./ 100 L) on May
18, 28, June 4, 13 and 24. Treatnent 2 was applied on a 5 to 11 day protectant
schedul e on April 18, 23, May 1, 9, 18, 28, June 4, 13, and 24. MIIl's primary
scab infection periods occurred on April 14-16, 19-23, 30, May 6, 9-10, 17-18,
26-27, June 3-4, 5-6, 11-12, 15-16. On July 3, all the leaves and fruit on 20
clusters and all the | eaves on 10 randomy sel ected shoots, per plot, were

exam ned to assess the incidence on scab. On August 21, scab was assessed on al
the | eaves of 20 randomy selected shoots and on 100 fruit per plot.

RESULTS: The results are summuarized in the table bel ow

CONCLUSI ONS: All sprayed treatnments provided significant scab control on both the
| eaves and fruit, throughout the season, relative to the unsprayed check. All
sprayed treatnents provided equi val ent season | ong scab protection to the fruit.
The 7 spray progranms using m xtures of NUSTAR or NOVA + captan or mancozeb
(Treatnents 3, 4, 6, 7) provided better control of scab on the shoot |eaves than
did captan al one. The prebl oom spray prograns usi ng NUSTAR or NOVA + captan
(Treatnents 5 and 8) were no better than captan alone in protecting the shoot

| eaves from scab, as of July 3. The fungicide m xtures using NOVA or NUSTAR

provi ded equi val ent control of scab. No synptons of phytotoxicity were observed
in this trial

Rat e of July 3 August 21
product/ Cluster Shoot Frui t Shoot Frui t

Tr eat ment 100 L | eaves | eaves

1/ Check 38.3 a* 72.0 a 57.1 a 79.9 a 90.0 a

2/ CAPTAN 80 WpP 125.0 ¢ 6.2 b 16.0 b 1.3 b 11.3 b 1.0 b

3/ NUSTAR 20 DF 3.3 ¢ 1.5 bc 3.7 cd 2.0 b 1.6 d 1.0 b
+ MANZATE 200 DF 100.0 g

4/ NUSTAR 20 DF 3.3 ¢ 3.7 bc 5.5 cd 2.2 b 3.1 cd 2.0b
+ CAPTAN 80 WP 62.5 g

5/ NUSTAR 20 DF** 3.3 ¢ 4.7 bc 10. 3 bc 1.3 b 5.2 cd 2.70b
+ CAPTAN 80 WP 62.5 g
(to bl oom

6/ NOVA 40 WP 7.5 9 1.5 bc 2.7 cd 1.1 b 3.6 cd 0.3b
+ DI THANE 75 DG 100.0 g

7/ NOVA 40 WP 7.5 9 0.0 c 1.2 d 0.0 b 1.4 d 0.7 b
+ CAPTAN 80 WP 62.5 g

8/ NOVA 40 Wp** 7.5 9 0.3 bc 9.7 bc 5.0 b 6.4 bc 2.0b
+ CAPTAN 80 WP 62.5 g
(to bl oom

* Means foll owed by the sanme letter in each colum are not significantly

different using Duncan's multiple range test (P=0.05). The data were
anal yzed followi ng arcsin transformation

** Fol | oned by CAPTAN 80 WP (125 g product/100 L) on May 18, 28, June 4, 13
and 24.
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#097
STUDY DATA BASE: 348-1461-4802
CROP: Apple cv. Mlntosh and Quinte

PEST: Apple scab, Venturia inaequalis (Cke.) Wnt.,
Cedar apple rust, Gymnosporangi um juni peri-virginianae (Schw. ),
Frogeye | eafspot, Botryosphaeria obtusa (Schw.) Shoemaker,
Qui nce rust, Gymmosporangi um cl avi pes (Cke. and Pk.)

NAVE AND AGENCY

COOK, J.M AND WARNER, J.

Agricul ture Canada, Smithfield Experinmental Farm
P. O Box 340, Trenton, Ontario K8V 5R5

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

TI TLE: EVALUATI ON OF NUSTAR 20 DF AND MANZATE 200 DF FOR THE CONTROL OF APPLE
DI SEASES

MATERI ALS: MANZATE 200 DF (rmancozeb), NUSTAR 20 DF (flusil azol e)

METHODS: A twenty four-year-old orchard of MlIntosh and Quinte apple trees was
used in this trial. The trees were on various senm -dwarf to standard sized

root stocks and were spaced at 6.1 x 3.7 m Mny trees had been previously renoved
fromthis orchard. The treatnments were assigned to three or four row plots
consisting of 9 to 31 trees. The trial was set up using a random zed conplete

bl ock design replicated four tines. The NUSTAR or MANZATE was sprayed using an
FMC Economi st orchard sprayer operating at 2700 kPa and delivering 933 L/ha.
NUSTAR was applied at a rate of 200 g of product/ha on April 23 (1/2" green), My
4 (tight cluster), 13 (bloom and 23. MANZATE 200 DF, at 6 kg product/ha, was
sprayed on the sanme plots on May 31, June 11 and 20. MII's primry scab

i nfection periods occurred on April 14-16, 19-23, 30, May 6, 9-10, 17-18, 26-27,
June 3-4, 5-6, 11-12, and 15-16. Wetting periods on April 30 and | ater woul d have
served as rust infection periods. The incidence of scab was assessed on July 9 by
exam ning all the | eaves and fruit on 20 clusters, and all the |eaves on 10
randomy sel ected shoots on two McIntosh trees per plot. Trees were sel ected near
the centre of the unsprayed plots to avoid the effect of spray drift. On August
16, all the |eaves on 20 randomy sel ected shoots and 100 fruit were checked for
scab. Cedar apple rust and frogeye | eaf spot were assessed by exam ning all the

| eaves on 10 randomy sel ected shoots per tree (cv. Qinte), checking two trees
per plot on July 19. One hundred fruit fromeach of two Quinte trees per plot
were checked for CAR and QR

RESULTS: The results are summuarized in the table bel ow

CONCLUSI ONS: The spray program consisting of NUSTAR 20 DF (4 sprays) and MANZATE
200 DF (3 sprays) provided significant scab control on both the | eaves and fruit
of the McIntosh trees conpared to the unsprayed check treatnent. On July 19,
there was significantly less CAR on the | eaves and fruit of the Quinte trees in
the sprayed plots conpared to the check plots. The spraytreatnment reduced both
the nunmber of lesions per infected | eaf and the percent of |eaves infected with
CAR. There was significantly less FLS in the Quinte plots sprayed wi th NUSTAR and
MANZATE as conpared to the unsprayed check plots. The percent |eaves infected
with FLS was reduced but the number of |esions per infected | eaf was not affected
by the spray treatnent.
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July 9 August 16

Cl ust er Shoot Shoot
Tr eat nent | eaves | eaves Fruit | eaves Fruit
Check 64.7 a* 46.1 a 50.0 a 59.7 a 77.8 a
NUSTAR 20 DF and
MANZATE 200 DF 2.1b 0.9 b 0.0 b 1.2 b 3.3 b

PERCENT W TH RUST* *

Shoot % Shoot Mean no. | esions

| eaves Frui t | eaves per infected |eaf**
Tr eat ment with CAR CAR xR with FLS** CAR FLS
Check 50.2 a* 9.3 a 9.5 a 23.1 a 14.9 a 1.9 a
NUSTAR 20 DF and
MANZATE 200 DF 1.6 b 0.6 b 1.6 a 9.7 b 0.9 b 1.4 a

* Means foll owed by the sanme letter in each colum are not significantly
different using Duncan's multiple range test (P=0.05). The data were
anal yzed follow ng arcsin transformation

** Assessnment from Quinte trees, July 19.

#098

STUDY DATA BASE: 348-1461-4802

CROP: Apple cv. Mlntosh

PEST: Apple scab, Venturia inaequalis (Cke.) Wnt.

NAVE AND AGENCY

COOK, J.M and WARNER, J.

Agricul ture Canada, Smithfield Experinmental Farm
P.O. Box 340, Trenton, Ontario K8V 5R5

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

TI TLE: THE EVALUATI ON OF FUNG Cl DES FOR THE CONTROL OF APPLE SCAB

MATERI ALS: CAPTAN 75 WDG (capt an)
ORBIT 41.7 WP (propiconazol e)

METHODS: An orchard of 20-year-old MIntosh and Delicious apple trees on M 106
rootstock was used in this trial. Treatnments were applied to six tree plots,
three trees each of McIntosh and Delicious, replicated four times using a

random zed conpl ete bl ock design. Unsprayed guard trees were |eft between plots
to reduce spray drift. The fungicides were sprayed to runoff (10-18 L/plot) using
a hydraulic handgun attached to a Rittenhouse plot sprayer operating at 2700 kPa.
CAPTAN was applied on April 18 (green tip), 23 (1/2" green), May 1 (tight
cluster), 9, 18 (petal fall), 28, June 4, 13, and 24. Both rates of ORBIT were
applied on April 23, May 3, and 13. The ORBIT treatnents were foll owed by sprays
of CAPTAN 75 WDG (133.3 g product/100 L) on May 18, 28, June 4, 13 and 24. During
this time MIIl's primary scab infection periods occurred on April 14-16, 19-23,
30, May 6, 9-10, 17-18, 26-27, June 3-4, 5-6, 11-12 and 15-16. The inci dence of
appl e scab was assessed on the Mcintosh trees in each plot. On June 6, all the

| eaves and fruit on 20 clusters and all the | eaves on 10 randomy sel ected
shoots, per plot, were exam ned for scab. Scab was assessed on August 21 by

exam ning all the | eaves on 20 randomy sel ected shoots and 100 fruit per plot.
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On Septenber 19, the length of ten randomy sel ected shoots per tree was
measured, for both the Delicious and MlIntosh cultivars, in each plot.

RESULTS: The results are summuarized in the table bel ow

CONCLUSI ONS: All sprayed treatnments provided significant scab control relative to
the unsprayed check treatment. CAPTAN provided significantly better protection
fromscab on the cluster leaves and fruit than did the Iower rate of ORBIT. The
low rate of ORBIT provided poorer fruit scab control than did the higher rate
This effect was significant at the 5% | evel at the August 21 assessnent. No

synpt ons of phytotoxicity were observed in this study.

Rat e of June 6 August 21
product/ Cluster Shoot Shoot
Tr eat nent 100 L | eaves | eaves Fruit | eaves Fruit

Check - 48.9 a* 31.9 a 44.2 a 95.6 a 96.5 a
CAPTAN 75 WOG 133.3 ¢ 0.0 c 9.7 b 0.0 c 13.6 b 0.5 ¢c

ORBIT 41.7 WP 2.8 g** 4.6 b 9.7 b 8.4 b 15.6 b 12.0 b
ORBIT 41.7 WP 5.6 g** 2.2 bc 7.5 b 1.0 bc 14.8 b 2.8 c

* Means foll owed by the sanme letter in each colum are not significantly

different using Duncan's multiple range test (P=0.05). The data were
anal yzed followi ng arcsin transformation

** Treat nent changed to CAPTAN 75 WDG (133.3 g prod./100 L) for the May 18,
28, June 4, 13 and 24 applications.

#099

STUDY DATA BASE: 402-1461-8605

CROP: Apple cv. Ml ntosh

PEST: Apple scab, Venturia inaequalis (Cke.) Wnt.

NAMVE AND AGENCY

SHOLBERG, P.L., NI EME, P., and HAAG P.

Agricul ture Canada, Research Station, Summerland, Birtish Col unbia
VOH 170

Tel. (604)494-7711 Fax (604)494-0755

TI TLE: EVALUATI ON OF FUNG CI DES FOR CONTROL OF APPLE SCAB, 1991

MATERI ALS: CAPTAN 50WP (capt an)
CAPTAN 75DF (captan)
CAPTAN 80WP ( capt an)
KUMULUS S 80 WDG (sul fur)
NOVA 40WP (mycl obut ani |)
ORBIT 41.7 WP (propiconazol e)

METHODS: The apple scab trials were conducted at Creston, B.C. in a five-year-
old Mclntosh orchard | eased by Agriculture Canada. The experinmental design was a
random zed conplete block with five replicates. Each single tree replicate was
separated by a barrier tree. The 9 treatments requiring fungicide application
were applied until runoff with a handgun operated at 689 kPa. Six treatnents
followed a 7 day protectant schedule and were applied on May 2 (tight cluster),
May 9 (pink), May 16 (full bloom), May 23 (petal fall), May 30 (first cover),
June 6 (second cover), June 13 (third cover) and June 24 (fourth cover). Three
treatnents foll owed a post-infection schedule and were applied 63 hr, 95 hr, 91
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hr and 84 hr after infection periods on May 9 (pink),
(petal fall), and June 14 (first cover)
periods from May to June 30. They occurred on May 5-6 (severe),
May 18-19 (severe), May 24-25 (noderate),

May 28-29 (severe),

125

May 22 (full bloom, June 1
respectively. There were seven infection
May 7-8 (1ight),

June 11-12 (severe)

and June 20-21 (light). Foliage scab was evaluated July 5 on 10 randomy sel ected

shoots from each single tree replicate.
severe winter freeze had killed the majority of apple fruit

very few fruit.

scab was not

RESULTS: The results are summuarized in the table bel ow

CONCLUSI ONS: Captan 75DF applied on a 7 day protectant
control than Kunmulus S al one or Nova or
m xed with Captan used as eradicants provided contro

eval uat ed because a
buds resulting in

schedul e gave better
foll owed by Kumulus S. Nova tank
as good as Captan applied

every 7 days. The eradicant schedul e provided a saving of two spray applications

when conpared to the protectant schedul e.

Tr eat nent Rat e of product % Leaves Lesi ons
per 100L I nfected per | eaf
Protection Schedule (7-day interval)
CAPTAN 50 WP 200g 6.3 cde* 1.7 bcde
CAPTAN 75 DF 133. 5¢g 2.0 e 1.1 e
ORBIT 41.7 WP 2.8¢g 3.9 de 1.4 cde
NOVA 40 WP 11.3g (first two applications), and
KUMULUS S + 200g (cover sprays) 9.3 bc 1.9 bc
ORBIT 41.7 WP 2.8g (first two applications), and
KUMULUS S 200g (cover sprays) 11.9 b 1.7 bcd
KUMULUS S 200g 10.4 b .0 b
Er adi cant schedul e (63-95 h post-infection)
NOVA 40 WP 11. 3g 5.7 cde 1.6 bcde
ORBIT 41.7 WP 2.8¢g 7.6 bcd 1.4 de
NOVA 40 WP + 11. 3¢
CAPTAN 80 WpP 62. 59 3.3 de 1.6 bcde
CONTROL 43.6 a 3.3 a
* Treatnent neans in the same colum foll owed by the sane letter are not

significantly different at P=<0.05 according to the Wall er-Duncan K-ration

test.

#100
| CAR: 91000658
CROP: Apple cv. Jersey Mac

PEST: Apple scab, Venturia inaequalis (Cke.) Wnt.

NAME AND AGENCY
THOMSON, G. R and POLIQUIN, B
Recherche TRI FOLI UM I nc.

367 de | a Montagne, St.Paul d' Abbotsford, Quebec, JOE 1A0

Tel . & Fax (514) 379-9896

TI TLE: EVALUATI ON OF STEROL | NHI BI TI NG FUNG Cl DES AND APPLI CATI ON TI M NGS FOR THE

CONTROL OF APPLE SCAB
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MATERI ALS: NOVA 40 WP (mycl obut ani l)
NUSTAR 20 DF (flusil azol e)
DI THANE 75 DG (mancozeb)
CAPTAN 80 WP (capt an)
MANZATE 75 DF (mancozeb)
PHYGON XL 50 WP (di chl one)

METHODS: Trial was established in a eight year old plantation of Jersey Mac trees
on EM/ rootstock, spaced 3.7m X 5.5m using a R C.B. design with two- tree plots
and four replicates. Applications were made with a di aphram punp/ handgun system
operating at 1660 kPa, and were nmade on a spray to run-off basis. A full dilute
rate of 3000L/ha was assunmed and treatnents m xes were diluted on this basis; the
full rate of NOVA was reduced fromO0.34 to 0.2 kg prod./ha using | abe
recomrendati ons on tree row vol unme adjustnments. Infection periods were nonitored
and each of the treatnents was tined with their occur- ence. | NFECTI ON PERI ODS
22/ 04 (light, green tip), 30/04 (heavy, 0.25"green), 01/05 (heavy, 0.5"green),

06/ 05 (nod., tight cluster), 17/05 (heavy, |ate bloom, 26/05 (heavy, apples
6mm, 31/05 (heavy, apples 6-8mm), 12/06 (nod., apples 12-15mm), 15/06 (heavy,
appl es 15-18nmm . TREATMENT DATES (hours from start of infection): TREATMENT 2 -
PHYGON: 23/04 (29 hrs); DI THANE: 30/04 (8), 20/05 (prot.), 12/06 (prot.);

MANZATE, 07/05 (22), 27/05 (24), 01/06 (prot.), 16/06 (prot./28.5); CAPTAN, 13/05
(prot.) - TREATMENT 3 - NOVA: 26/04 (78), 04/05 (92); NOVA+DI THANE: 20/05 (87),
29/05 (72), 14/06 (56) - TREATMENT 4 - 26/04 (78), 04/05 (92), 13/05 & 20/05
(prot.), 27/05 (24), 01/06 (prot.), 12/06 (prot.), 17/06 (prot./55). ASSESSVMENTS:
All leaves on 20 clusters and 20 term nal s/plot were exam ned for primary scab

| esions; 100 and 200 fruit/plot were exam ned for scab | esions, nid-season and at
harvest respectively.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: All treatments controlled |eaf and fruit scab. There were no
significant differences between treatnments in terns of control, but the prograns
used to obtain simlar control were different. The standard (Treatnment 2) had 9
"routine" treatnents, NOVA was used as an eradicant (m xed with DI THANE from

bl oom, and the NUSTAR/ CAPTAN m x was on an eradi cant basis to bloom then on a

protectant basis (NUSTAR rate was half {protectant} of full |abel rate).
Tr eat ment Rat e % Fruit Scab * % Term nal Leaf 9%l uster Leaf
g Al/ha 24/ 07 15/ 08 Scab - 24/07 Scab - 24/07

1. Control - 44. 5a 61. 6a 35. 9a 28. 4a

2. PHYGON, DI THANE; 875; 4500; 2.8b 3.5b 0. 6b 0. 4b
MANZATE; CAPTAN 4500; 3000

3. NOVA,; 80; 2.8b 2.9b 0.9b 0.9b
NOVA+DI THANE 80+2250

4. NUSTAR+CAPTAN 20+1500 1.3b 1.9b 0. 2b 0. 2b

* Means in sanme colum, followed by sane letter not signif. diff.(P<.05

DIVRT) .
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#101

STUDY DATA BASE: 402-1461-8605

CROP: Apple cv. Jonagold

PEST: Powdery m | dew, Podosphaera |eucotricha (E. & E.) Salm

NAMVE AND AGENCY:

SHOLBERG, P. L. and HAAG P. D.

Agricul ture Canada, Research Station
Summer | and, British Colunmbia VOH 170
Tel . (604) 494-7711 Fax (604)494-0755

TI TLE: DORMANT APPLI CATI ON OF FUNG Cl DES FOR POWDERY M LDEW CONTROL, 1991

MATERI ALS: EASOUT 70 WP (t hi ophanat e- net hyl)
NOVA 40 WP (nycl obut anil)
GUARDSMAN SURFACE TENSI ON REDUCER, TRI TON XR

METHODS: The experinment was conducted at the Summerl and Research Station on 11-
year-ol d Jonagold trees. Twenty-seven trees in two rows were separated into 3
bl ocks of 9 random single tree replicates per block. The single tree replicates
were separated from one another by an unsprayed tree on each side. The 9
treatnents were applied until runoff with a handgun operated at 500kPa. The
dormant treatnments were applied once on Febuary 22, 1991 and the spring
treatnents were applied on May 3 (pink), My 16 (petal fall), May 31 (first
cover), and June 13 (second cover). Secondary powdery m | dew was eval uated on
June 27, 1991 by randomy selecting 10 shoots on each single tree replicate and
counting the nunber of |eaves with m|dew and the degree of m | dew on each
infected |l eaf. Twenty-five fruit per replicate were harvested on Septenmber 19.
Each fruit was exam ned for net russetting caused by powdery m | dew and fruit
wei ght and shape (Il ength/diameter) were taken.

RESULTS: Fruit shape or weight did not differ significantly fromthe control. The
results on the degree of powdery mildew infection are sunmarized in the table
bel ow.

CONCLUSI ONS: The spring applications of EASOUT and NOVA gave excel l ent control.
Dormant application of NOVA was ineffective.

Rat e of % of Powdery M | dew
Tr eat nent product/ 100L Ti m ng Leaves Leaf Area Frui t
Easout 70WP 509 Dor mant 32.7 ab* 4.9 ab 0
Easout 70WP 509 Spri ng 4.7 bc 0.5 b 0
Nova 40WP 7.59 Dor mant 42.0 a 7.2 a 0
Nova 40WP 7.5g Spri ng 0.7 c 0.1 b 0.01
Nova 40WP + 7.5g Dor mant 22.3 abc 2.9 ab 0
Triton XR 1.75%
Nova 40WP + 7.5g Dor mant 20.7 abc 2.6 ab 0
Guar dsman 1.75%
Triton XR 1.75% Dor mant 20.7 abc 2.8 ab 0
Guar dsman 1.75% Dor mant 26.0 abc 3.4 ab 0
Contr ol - - 49.3 a 7.4 a 0.01
* Treatnent neans in the same colum foll owed by the sane letter are not
significantly different at P=<0.05 according to the Wall er-Duncan K-ration
T test.
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#102

STUDY DATA BASE:

CROP: Strawberry cv. Kent

PEST: Gray nold, Botryis cinerea Pers.

NAME AND AGENCY:

JONES, D.J.

BASF CANADA I NC., 345 Carlingview Drive, Toronto, Ontario, MW 6N9
Tel. (416) 674-2820 Fax (416) 674-2589

TI TLE: EVALUATI ON OF VI NCLOZOLI N FOR GRAY MOLD CONTROL | N STRAWBERRI ES

MATERI ALS: RONI LAN 50 DF (vincl ozolin)
RONI LAN 50 WP (vi ncl ozol in)
ROVRAL 50 WP (i prodi one)

METHODS: Th e trial was conducted on a three year ol d established planting of
Kent strawberries in the Aylner, Ontario area. Treatnments were arranged in a
random zed conpl ete block design with four replicates. Plots were 5 min |length
and three rows wide, with 1.2 m spaci ng between rows. Treatnents were applied
with a CO2 powered handboom sprayer with 6 nozzles (11003) with 0.5 m spacing. A
wat er vol ume of 200 L/ha and pressure of 275 KPa was used. reatnents were nade on
May 21/91 (25% fl ower bl oom 18C, 729%RH), May 28/ 91 (0.5 cmfruit size,

20C, 929&RH), and May 31/91, (1.0 cmfruit size, 22C 88%RH). The nunber of fruit
infected with gray mold were counted in a 1.0 msection of the centre row of each
pl ot on June 21. Data were anal ysed using an anal ysis of variance procedure and
Duncan's nultiple range test at the 0.05 |l evel of significance.

RESULTS: As presented in the table bel ow.
CONCLUSI ONS: All fungicide treatnents significantly reduced the number of

fruit infected with Botrytis cinerea pers. Efficacy of fungicides did not
differ for product, fornulation or rate of application.

TREATNMENT RATE (g Al/ha) Infected Fruit/mrow

CONTROL 19.5 B*

RONI LAN 50 WpP 500 6.5 A

RONI LAN 50 DF 500 7.2 A

RONI LAN 50 DF 750 3.0 A

RONI LAN 50 DF 1000 6.2 A

ROVRAL 50 Wp 1000 3.7 A

* Means foll owed by the same letter are not significant (P<0.05, Duncan's

mul tiple range test).
#103

STUDY DATA BASE:

CROP: Strawberry cv. Veestar

PEST: Gray nmold, Botrytis cinerea Pers.

NAME AND AGENCY:

VAUGHN, F.C. and BARTON, W

Vaughn Agriculture Research Services Ltd., 96 Inverness Drive,

Canbri dge, Ontario, N1S 3P3
Tel . 519-740-8739 Fax 519-621-0198
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TI TLE: EVALUATI ON OF RONI LAN FOR CONTROL OF GRAY MOLD I N STRAVBERRI ES, 1991

MATERI ALS: RONI LAN 50 WP (vincl ozolin)
RONI LAN 50 DF (vinclozolin)
ROVRAL 50 WP (i prodi one)

METHODS: The mature field of strawberries was |ocated on Hi ghway #7 north of

Bresl au, Ontario. Individual plot sizes were 3 x 8 m There were two rows of
strawberries approximately 1 mapart in each plot. The plot was quite weedy and
required weed trinmng to facilitate spraying. Applications were made with a 3 m
hand hel d CO2-pressurized boom equi pped with six TJ 8002 nozzles. Nozzles were
flat fan and spaced at 50 cm The volune was 200 L/ ha and pressure was set at 206
kPa. Treatnments were applied on green to ripe berries (June 6) and again on
ripening to ripe berries (June 13). Two applications were made in total. Percent
di sease was cal cul ated by counting the number of diseased berries in 100 randomy
pi cked berries per plot.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: There was no significant difference between the five treatnents or
the three rates of RONILAN 50 DF. There was however a significant difference
bet ween the nean percent disease in the control versus the treatnents. All
treatnents decreased the percent disease present on the berries significantly
conmpared to the control. No crop phytotoxicity was observed.

Tr eat nent Rat e Mean Percent Di seased Berries
June 6, 13 Kg/ ha June 19
Control - 18.0 B*
RONI LAN 50 DF 0. 50 7.0 A
RONI LAN 50 WP 0. 50 9.0 A
RONI LAN 50 DF 0.75 11.0 A
RONI LAN 50 DF 1.00 4.3 A
ROVRAL 50 WP 1.00 5.3 A

Means foll owed by the same letter not significantly different (P=0.05,
Duncan's nultiple range test).

#104
CROP: Canol a cv. Legend
PEST: Bl ackl eg, Phoma |ingam

NAME AND AGENCY

ROURKE, D.R. S., LOGEOT, D.B.

Ag- Quest Inc., Mnto, Manitoba, ROK 1M
Tel . (204) 776-2087, Fax (202) 776-2250

TI TLE: BLACKLEG CONTROL I N CANOLA W TH SEED TREATMENTS

MATERI ALS: EXP 80362A, EXP 80287A, EXP 80363A, EXP 80364A, EXP 80365A,
EXP 80290A, EXP-80366A, EXP-80367A
VI TAVAX RS (carbathiin, thiram |indane)
PREM ERE (thiram TBZ, |indane)
ROVRAL ST (i prodi one, |indane)

METHODS: The plots were established at Mnto, Manitoba on a field which was
severely infected with blackleg in 1990. The seeding date was May 17; energence
started on May 23. The plots were 2 x 7.5 m with 4 replicates in a random zed
conmpl ete bl ock design. The row spacing was 15 cm Pre-treated seed was sown at a
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seeding rate of 5 kg/ha. Phosphate was applied with the seed at a rate of 20

kg/ ha. Weeds were controlled with spring applied ethalfluralin, and clopyralid on
June 10. Insects were controlled with in-furrow granul ar carbofuran, and foliar
applications of carbofuran on May 30 and deltanethrin on June 3. Seedling
enmergence was determ ned by counting 10 mof row - 2 rows x 5m- on 4, 7 and 11
days after energence. The plots were harvested on August 28. The data were

anal yzed with Duncan's MRT at a 5% confidence interval.

RESULTS: Results are summarized in the follow ng table

CONCLUSI ONS: All of the treatnents tended to increase both seedling emergence and
yield over that of the untreated check

Treatnent Form Rat e #pl /10m  #pl/10m  #pl/10m yield

g ai/ kg seed 4 DAE 7 DAE 11 DAE kg/ ha
Untr. check 47 bc* 47 e 32 e 836¢
EXP 80362A FS 17 83 ab 77 abc 78 ab 1277ab
EXP 80287A FS 18 52 abc 53 cde 48 cde 1116abc
EXP 80363A FS 19 65 abc 82 a 57 a-e 915bc
EXP 80364A FS 20 53 abc 49 de 41 de 955abc
EXP 80365A FS 19 86 a 74 a-d 72 abc 1142abc
EXP 80290A FS 20 64 abc 62 a-e 67 a-d 1150abc
EXP 80366A FS 21 87 a 80 ab 81 a 1337a
EXP 80367A FS 22 70 abc 48 de 52 b-e 1156abc
Vi tavax RS FS 18. 3 61 abc 63 a-e 81 a 1036abc
Prem ere FS 18.5 63 abc 54 b-e 61 a-d 1356a
Rovral ST FS 20 40 c 50 de 41 de 1122abc

* Means followed by the same letter do not differ significantly (Duncan's
mul tiple range test, P = 0.05).

#105

STUDY DATA BASE: 206003

CROP: Carrots cv. Chancellor, XPH 3507, Cellobunch, Six Pak
PEST: Cavity spot, Pythium spp

NAME AND AGENCY

McDONALD, MR, HOVIUS, S. and JANSE, S

Mick Research Station, H R 1.0, Kettleby, Ontario LOG 1J0
Tel. (416) 775-3783 Fax (416) 775-4546

TI TLE: CULTI VAR EVALUATI ON OF CAVI TY SPOT DEVELOPMENT | N STORAGE

METHOD: The trial was conducted in naturally infested soil at the Mick Research
Station. The four cultivars were seeded on two seeding dates, June 7 and July 9,
1990, at 55 cmrow spacing, three rows per replicate and arranged in a random zed
conmpl ete bl ock design with four replicates . On Novenber 19, 1990 the treatnents
were harvested and placed in a Filacel cooler where the tenperature was held at 1
degree C +/- 1 degree and relative humdity at 90% +/- 2% Cavity spot severity
was rated on Decenber 21, 1990 based on the vertical width of the |argest |esion.
The scale was 0 = no lesions, 1 =<1 mm 2 =1-2m 3 = 2-5m 4 = 5-10 nm and
5 => 10 mm Disease severity was calculated as: sum of (nunber of carrots/ class
x value of class) x 100 total nunmber of carrots x 5. After the initial rating,
the carrots were placed back into storage and were eval uated again on April 17,
1991.

RESULTS: As presented in the tables bel ow
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CONCLUSI ONS: I n 1990, del aying seeding for one nonth had no effect on the
severity of cavity spot in storage (Table 1). On December 21, 1990, there was no
difference in cavity spot severity anmong cultivars. By April 17, 1991, cavity
spot was significantly higher in cv. XPH 3507 than in cv. Six Pak. Cultivars
Chancel |l or and Cel | obunch seeded in June also had significantly | ess cavity spot
than cv. XPH 3507. Seeding date did not significantly affect cavity spot within a
cultivar. The severity of cavity spot increased in storage from Decenber to Apri
(Table 2). Disease severity increased the nost in susceptible cv. XPH 3507 and
least in tolerant cv. Six Pak. Cavity spot severity of cv. XPH 3507 in Decenber
was equivalent to that of cv. Six Pak in April

Table 1. Effect of seeding date on cavity spot devel opnent on severa
carrot cultivars.

Seedi ng Di sease Severity (%
Cul tivar Dat e Decenmber 21/90 April 17/91
Chancel | or June 7/90 36.0 a * 43.9 b
July 9/90 35.3 a 49. 4ab
XPH 3507 June 7/90 39.4 a 54. 1a
July 9/90 34.8 a 55. 9a
Cel | obunch June 7/90 33.1 a 45. 5b
July 9/90 35.4 a 49. 6ab
Si x Pak June 7/90 31.6 a 42.7b
July 9/90 31.9 a 43. 3b
* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected LSD Test. LSD Table 1 = 8.262.

Table 2. Cultivar effect on cavity spot devel opnment in storage.

Cul tivar Eval uati on Date Di sease Severity (%
Chancel | or Decenber 21/90 35.6 a *
April 17/91 46. 6 c
XPH 3507 Decenber 21/90 37.2 ab
April 17/91 55.0 d
Cel | obunch Decenber 21/90 34.2 a
April 17/91 47. 6 c
Si x Pak Decenber 21/90 31.6 a
April 17/91 42.7 bc
* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected LSD Test. LSD Table 2 = 5.6229

#106

STUDY DATA BASE: 206003

CROP: Carrots cv. SR-481

PEST: Cavity spot, Pythium spp

NAVE AND AGENCY

McDONALD, M R, HOVIUS, S.J. and JANSE, S

Mick Research Station, H R 1.0, Kettleby, Ontario LOG 1J0
Tel . 416-775-3783 Fax 416-775-4546

TI TLE: EVALUATI ON OF RI DOM L DRENCH AND GROW NG MEDI A FOR THE CONTROL OF CAVITY
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SPOT OF CARROTS
MATERI ALS: RIDOM L MZ (netal axyl), Pro-Mx BX, Cavity Spot infested soil.

METHODS: Carrots were seeded in pots (10 seeds per pot) containing naturally

i nfested nuck soil or Pro-Mx BX on March 7, 1991. Each treatnment was replicated
5tines with three treatnent dates, for a total of 15 pots per treatnent. RIDOML
Mz drenches were applied 4 weeks after seeding at the rate of 150 ml of solution
per pot. Five pots from each treatnent were harvested on March 28. Carrots were
washed, neasured and plated on Mrcetich (Pythium selective) nedia. On May 13,
treatnents were evaluated for cavity spot and wei ghed. The final 5 pots per

treat nent were harvested, weighed and rated for cavity spot on July 5.

RESULTS: As presented in the table bel ow.

CONCLUSION: Initial carrot growmh was greatest in pasteurized nuck soil and
poorest in the raw muck soil. By the final harvest, carrots grown in Pro-M x BX,
a soilless mx, and pasteurized nuck soil had the highest yields, conpared to raw
muck soil and nmuck soil that received a netal axyl drench. Cavity spot synptons
and other rots developed on all carrots except those grown in Pro-Mx BX. Pro-Mx
BX, rather than pasteurized nuck soil is the best growing nedia for an uninfested
check for studies on cavity spot of carrots.

March 28 May 13 July 5 July 5
Rat e
g Product/ Length Wei ght Wei ght Per cent

Tr eat nent 1 L Water (cm (gram (gram Di sease
Pro-M x BX - 5.18 ab * 45.6 a 147.0 a 0 a

Muck soi

past euri zed - 5.90 c 49.6 a 158.6 a 32.0 b
Muck soi | - 4.16 a 24.4 Db 85.7 b 20.0 b

RI DOM L Wz 4.0 9 4.76 Dbc 30.4 Db 52.2 b 23.8 b

* Numbers in a columm followed by the same letter are not significantly

different at P = 0.05, Protected LSD Test.

#107

STUDY DATA BASE: 206003

CROP: Carrot, cv. Caropak

PEST: Sclerotinia white nold, Sclerotinia sclerotiorum (Lib.) de Bary

NAMVE AND AGENCY:

McDONALD, M R and HOvVIUS, S.J.

Mick Research Station, H R 1.0, Kettleby, Ontario LOG 1J0
Tel . (416) 775-3783 Fax (416) 775-4546

TI TLE: EVALUATI ON OF VARI OQUS FUNG CI DES FOR THE CONTROL OF SCLEROTI NI A ON CARROTS
I N STORAGE

MATERI ALS: BOTRAN 75W (di chl or an)
BENLATE 50 WP (benonyl)
BRAVO 40. 4% (chl or ot hal ani |)
ROVRAL 50 WP (i prodi one)
JAVEX 6% ( Sodi um hypochl orite)
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METHODS: On May 24, 1990 carrots were seeded in naturally-infested soil at the
Mick Research Station. Field treatnents were applied Septenber 6, Septenmber 19,
and COctober 1, 1990 using a solid cone spray nozzle at 65 p.s.i. and 350 L of
wat er/ ha. Plots were 2 rows wide, 5 min length and replicated 4 tines in a
random zed bl ock design. Approximtely 10 kg of carrots from each plot were
harvested on Cctober 24, 1990 plus one extra 10 kg sanple from each of the check
plots for the Javex drench. Drench sanples were washed and i mrersed in treatnent
solution for 5 seconds. All sanples were placed in plastic containers and put in
a filacell cooler where the tenperature and hum dity were kept at approximately
1.0 degree C and 90% respectively. On January 28 and April 11, 1991 the number of
carrots with and without visible white nmold were counted and percent disease and
degree of disease were cal cul at ed.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: Fungi cide applications in the field did not control Sclerotinia
white nmold in storage. The iprodione dip plus field applications, did provide the
best overall control. The use of a Javex drench actually increased the degree of
sclerotinia mold. No treatnments were statistically different fromthe untreated
check on the final evaluation date, April 11, 1991

Tr eat nent Field Post - Har vest January 28 April 11
Appl i . Di p per % Degr ee of %  Degree of
kg/ ha L H 20 Di sease Di sease* Di sease
BOTRAN
drench 3.3 1.67 g 9.25 abc** 4.4 a 11.90 ab 4.0 ab
BENLATE 0.75 - 9. 10 abc 4.2 a 18.70 bc 3.5 ab
BRAVO 0.60 L - 15. 90 cd 3.7 a 22.50 c 3.3 ab
ROVRAL 1.0 - 12.50 bc 3.9 a 20.60 bc 3.3 ab
Javex
drench - 1.0m 22.40 d 3.2 a 35.18 d 2.3 b
ROVRAL
drench 1.0 1.0 g 3.75 a 4.2 a 5.30 a 4.3 a
BOTRAN 3.3 - 12.60 bc 3.4 a 22.22 c 3.0 b
Check - - 7.00 ab 4.1 a 9.00 a 3.5 ab
* Degree of Disease - 1.0 = Severe (Liquified), 3.7 = Mdderate 5.0 = No
Di sease
** Numbers in a columm followed by the same letter are not significantly

different at the 0.05% I evel protected LSD

#108

STUDY DATA BASE: 61006537

CROP: Field corn, Pioneer 3790, 3737, Funks (4106, (4148

PEST: Fusariumear rot, F. gram nearum F. noniliforme, F. subglutinans
NAME AND AGENCY

SCHAAFSMA, A W

Ri dget own Col | ege of Agricultural Technol ogy

Ri dget own, Ontari o NOP 2CO

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

TITLE: SO L OR SEED - APPLI ED SE, CR AND CU FOR EAR ROT CONTROL | N CORN

MATERI ALS: Sodi um sel enite, G ucose tolerance factor chrom um yeast extract
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220, Chrom um yeast extract 2000, copper sulfate.

METHODS: The crop was planted using a cone planter at 64,000 seeds/ha in 0.76 m
row spacings. Plots were single rows 4 min length and thinned to plants/plot.
The experinment was designed as a 4 X 5 level factorial, with 4 corn hybrids and 5
soil treatnents as main effects. The yeast extracts were applied as seed
treatments. Lots of 500 seeds were treated with 1.25 ml of a solution nmade of 40
g yeast extract per 50 ml water. CANPLUS 411 at 0.06 m/50m was added as a
wetting agent. Seeds were tunbled until dry. Copper sulfate and sodium selenite
were applied in a 15 cm band over the rowin 230 L/ha water shortly after

pl anti ng using an Oxford precision sprayer fitted with a single nozzle (type).
The nunmber of plants enmerged were counted for each plot. Individual ears were

i noculated with a 1 ml suspension of a cocktail of the 3 Fusarium spp. at 10\6
spores/ m each. Ten ears per plot were inoculated with the silk channel nethod
one week after silking for each ear and ten were inocul ated using sinulated bird
damage (the upper surface of ten ears were damaged with a 3-pronged rake exposing
and injuring kernels 3 wks after silking). An overhead m st system kept foliage
wet for 4 wks after inoculation. Plots were harvested on 15 Sept and i ndivi dua
ears were scored for severity of ear rot (1 - Nil, 2 - trace, 3 - 5% of ear
covered, 4 - 5to 15% 5 - 15-25% 6 - 25-50% and 7 - 50-100%.

RESULTS: There were no interactions between corn hybrid and treatnent. Min
effects are summarized in Table 1

CONCLUSI ONS: While there were significant differences in tolerance of the corn
hybrids to infection by Fusarium spp., none of the treatnents with any of the
mat eri al s containing sel enium chrom um or copper had a noticeable effect on

tol erance to Fusarium ear rot. None of the treatnments visibly affected enmergence
or plant growt h.

Table 1. Effect of Se, Cu, and Cr on tolerance of corn ears to Fusarium sp

Mai n effects Pl ant Pl ant Ear rot rating (1-7)
Hei ght cm St and/ pl ot Si | k Chan. Sim Bird
(4 If stage) (4 If stage) Met hod Damage
Hybri d
Pl ONEER 3790 17.5 27.7 3.56 4.23
Pl ONEER 3737 16.9 27.6 5. 07 5.17
FUNKS (4106 15.0 24. 4 3.94 4.28
FUNKS (4148 19.0 27.7 4. 33 4. 83
LSD (P=0. 05) 1.7 3.2 0.73 0. 44
Tr eat ment
CONTROL 16.6 25.7 4,22 4.71
GIF CHROM UM YEAST 220 17.0 27.3 4. 33 4.52
CHROM UM YEAST 2000 17.8 27.6 4.40 4.48
SODI UM SELENITE 6 g/ha 17.3 26. 4 3.80 4.74
COPPER SULFATE 200 g/ ha 17.0 27.3 4. 38 4.68
LSD (P=0. 05) 1.9 3.6 0. 82 0. 49
CV % 13.6 16.0 23.5 12.7
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#109
STUDY DATA BASE: 206003
CROP: Lettuce, cv. Ithaca

PEST: Lettuce drop, Sclerotinia sclerotiorum (Lib.) de Bary and Sclerotinia
m nor Jagger

NAME AND AGENCY:

McDONALD, M R and HOvVIUS, S.J.

Mick Research Station, H R 1.0, Kettleby, Ontario LOG 1J0
Tel . 416-775-3783 Fax 416-775-4546

TI TLE: EFFI CACY OF FUNG Cl DES FOR THE CONTROL OF SCLEROTI NI A DROP OF LETTUCE

MATERI ALS: DI THANE M 22 (maneb 80%
DI THANE M 45 (mancozeb 80%
ROVRAL (i prodi one 50%

METHODS: The lettuce was seeded in Plastomer trays in the greenhouse on April 12,
1991. Lettuce plants were transplanted into naturally infested organic soil at
the Mick Research Station on May 16. A random zed conplete bl ock arrangenment with
4 bl ocks per treatnment was used. Each replicate consisted of 8 rows, 5 min

l ength. The ROVRAL was applied at 1.125 kg/ha on June 1 and 14. The DI THANE M 22
and DI THANE M 45 was applied at 2.25 kg/ha on June 1, 14 and 21. The nunber of
heads infected with Sclerotinia was assessed at harvest. 25 heads per treatnent
were harvested on July 2.

RESULTS: As presented in the table bel ow.
CONCLUSI ONS: The |l evel of Sclerotinia infection was not hi gh enough to adequately

assess the efficacy of these fungicides. Al fungicides increased the percentage
of marketabl e heads that were harvested.

Rat e Per cent Per cent
Harvest Date Treat nent s kg/ ha Mar ket abl e Scl erotinia
July 2 Check 71 a * la
DI THANE M 22 2.25 88 a 2a
ROVRAL 1.12 84 a la
DI THANE M 45 2.25 88 a Oa
* Numbers in a columm followed by the same letter are not significantly

different at the P = 0.05 |l evel, Protected LSD Test.

#110

CROP: Monarda, cv. Mrden-3

PEST: Powdery m | dew, Erysiphe cichoracearum DC.: Merat

NAME AND AGENCY:

HOMARD, R.J. and MOSKALUK, E.R

Al berta Special Crops and Horticultural Research Center, SS 4,
Brooks, Al berta T1R 1E6

Tel . (403) 362-3391 Fax (403) 362-2554

TI TLE: EFFI CACY OF TWO FUNG Cl DES AGAI NST POWDERY M LDEW ON MONARDA, 1991
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MATERI ALS: M CRO- NI ASUL W 92% WP ( sul phur)
M CROTHI OL SPECI AL 80% WP (sul phur)

METHODS: The trial was conducted in an experinental plot of nonarda (Monarda
fistulosa L.) at the ASCHRC, Brooks. The rows were spaced 1.0 m apart and the
spaci ng between plants within rows was 0.5 m The plot had been established from
transplants in 1988. Each fungicide treatnment (see Table 1) was applied to three
20 nmt subplots, each containing ca. 25 plants. A simlar set of subplots was
sprayed with tapwater as a control. The treatnments were arranged in a random zed
conpl ete bl ock design. The sprays were applied with a CO2-propell ed, hand-held
boom sprayer equi pped with one Tee Jet 8001 nozzle. Three passes were made down
each row in order to direct the spray onto each side of the row as well as on
top. Good penetration into the plant canopy was achieved using this nmethod. The
pl ants were ca. 30 cmtall on June 13 when the first sprays were applied. The
equi val ent of 200 L/ha of spray m xture was applied to each subpl ot using a boom
pressure of 250 kPa. Powdery m | dew had just begun to appear on the | ower |eaves
of the plants at the tinme of spraying. Only one rate of each fungicide was used,
but the tim ng of application was varied (see Table 1). FromJuly 22 to 24,
visual ratings of mldew severity were made by collecting 25 stens from each
subpl ot and counting the nunber of |eaves with m | dew synptons per stem These
counts were converted to a percentage of the total number of |eaves per stem The
data were arcsin-transformed and subjected to analysis of variance (ANOVA).

RESULTS: As presented in Table 1 bel ow

CONCLUSI ONS: Both M CRO- NI ASUL and M CROTHI OL provided significant control of
powdery mildew relative to the unsprayed control. A two-application regime was
nmore effective than single sprays regardl ess of when they were schedul ed.

M CRO- NI ASUL and M CROTHI OL were not significantly different in efficacy.

Table 1. Incidence of powdery nmildew on the | eaves of nmpnarda plants treated with
two fungicides.

Spr ay Rat e per ha M | dew i nci dence*
Tr eat nent schedul e per application (9%
M CROTHI OL June 13 4.5 kg 62.6 b
M CROTHI OL June 13 + July 3 4.5 kg 25. 2a
M CRO- NI ASUL June 13 4.0 kg 67.5 b
M CRO- NI ASUL June 13 + July 3 4.0 kg 37. 4a
M CRO- NI ASUL July 3 4.0 kg 67.5 b
Contr ol -- 96.4 ¢
* Each value is the mean of three replications. M| dew incidence data were
Arcsin transformed prior to ANOVA. Detransfornmed neans are reported in this
table. Numbers followed by the sane small letter are not significantly

different according to a Duncan's Miltiple Range Test (P<O0.05).
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#111

STUDY DATA BASE: 206003

CROP: Oni on Bi ngo

PEST: White rot, Sclerotium cepivorum Berk.

NAME AND AGENCY

McDONALD, M R., BANKS, E. and LEWS, T.

Mick Research Station, H R 1.0, Kettleby, Ontario LOG 1J0
Tel . 416-775-3783 Fax 16-775-4546

TI TLE: EVALUATI ON OF FUNG CI DES FOR THE CONTROL OF WHI TE ROT OF ONI ONS ON MUCK
SO LS

MATERI ALS: BOTRAN 75W (di chl oran) 3.5 kg/ha product
BRAVO 500 (chlorothalonil) 3.2 L/ha product
FUNGI NEX 190 EC (triforine) 3.0 L/ha product, fluazinam 0.56 kg
ai/ha, flusilazole 35.0 g ai/ha

METHODS: Plots were established on three farms with known histories of white rot
in the Holland Marsh area and on a 12 mx 10 mplot artificially infested with
white rot sclerotia (605 sclerotia/0.5 g soil) at the Mick Research Station
(MRS). The farmplot sizes 11.76m 2. In the white rot plot at the MR S., the
onions were planted with a v-belt seeder in 7 mrows spaced 42 cm apart. All
treatnents were replicated four tinmes and arranged in a random zed conpl ete bl ock
design. Treatnments used in the fields off station were: untreated check, BOTRAN
drench, BRAVO drench, fluazinam flusilazole, FUNG NEX and roguei ng. Treatnents
in the MR S. plot were fluazinam flusilazole and check. Soil sanples were taken
with a tube soil sanpler fromeach treatnment and replicate before application of
fungi ci des. The wet sieving techni que as described by P. Qudemans, 1984, was used
to count the nunmber of sclerotia in each sanple. Fungicides were applied with a
back pack sprayer directed at the base of the plant on June 26, July 16 and
August 7. After first application of fungicides, the plots were visited weekly
and infected plants were renmoved from roguei ng treatnments. The oni ons were
pul | ed, counted and rated for white rot August 14 from Site 1, August 21 from
Site 2, August 22 fromSite 3 and Septenmber 20 from MR S. A second set of soi
sanpl es was taken fromplots after the onions were pulled. These sanples were

al so counted for the nunber of sclerotia.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: The presence of sclerotia in soil is not a good indication of the
anount of white rot that will develop in a season. \Wen sclerotia were found in a
soil sanple, white rot always devel oped. However, when no sclerotia were found,
white rot devel oped in 0-75% of the plots. Due to a very hot, dry sumer, disease
i nci dence was | ow t hroughout the plots and there were no significant differences
found between the plots treated with fungicides and the untreated check and
roguei ng treatnments. The tim ng of the fungicide applications should be studied
further.
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SI TE 1 SI TE?2
Tr eat nent Rat e Sclerotialg % Oni on Sclerotialg % Oni on
ai / ha Spring Fall I nfection Spring Fall Infection
Check - 0 0 1.72 a * 0 0 0 a
Roguei ng - 0 0 0.60 a 0 0 0.62 a
BRAVO Dr ench 1.6 kg 0 0 1.72 a 0 0 1.47 a
BOTRAN Dr ench 2.6 kg 0 0 1.10 a 0 0 0.65 a
fl uazi nam 0.6 kg 0 0 1.30 a 0 0 0.40 a
flusilazole 35.0 ¢ 0 0 0.87 a 0 0 0 a
FUNGI NEX 0.6 kg 0 0 0.90 a 0 0 0.42 a
SI TES MR S. SI TE
Check - 0 0. 05 1.84 a *
Roguei ng - 0 0 1.29 a
BRAVO Dr ench 1.6 kg 0. 05 0 0.60 a
BOTRAN Dr ench 2.6 kg 0 0. 05 1.40 a
fl uazi nam 0.6 kg 0 0 1.62 a 0. 25 0.40 4.27 a
flusilazole 35.0 ¢ 0 0 1.60 a 0. 25 0. 35 3.10 a
FUNGI NEX 0.6 kg 0.1 0 0.50 a 0. 25 0. 35 4.15 a
* Numbers in a columm followed by the same letter are not significantly

different at the P = 0.05 | evel, Protected LSD Test.

#112

| CAR: 61006534

CROP: Peppers, cv Yol o Wonder

PEST: Bacterial spot, Xanthononas canpestris pv. vesicatoria (Doidge) Dye.

NAME AND AGENCY

Pl TBLADO, R.E.

Ri dget own Col | ege of Agricultural Technol ogy
Ri dget own, Ontari o NOP2CO

Tel . (519) 674-5456; Fax (519) 674-3504

TI TLE: BACTERI AL DI SEASE CONTROL | N PEPPERS

MATERI ALS: NI AGARA FI XED COPPER (copper oxychl ori de)
TENN- COP 5E (copper salts of fatty and rosin acids)
ALI ETTE 80WP (fosetyl-al), DI THANE M45 (mancozeb)

METHODS: Peppers were transplanted on May 29. Plots were single rows spaced 90 cm
apart, 8 min length, replicated four tines in a random zed conpl ete bl ock

design. Spray applications were nade using a back pack airblast sprayer using 240
L/ ha of water. Treatnents were sprayed July 5, 17, 25, Aug. 1, 7, 15 and 24.
Treatnents were evaluated by rating the severity of bacterial spot affecting the
foliage on Aug. 23.

CONCLUSI ONS: Bacterial spot in peppers was significantly reduced with

conbi nati ons of ALIETTE 80WP + NI AGARA FI XED COPPER, DI THANE M 45 + NI AGARA FI XED
COPPER and by NI AGARA FI XED COPPER when used al one. The | evel of control

however, using a rating scale of 0-10, averaged only around 5, indicating a
noderate to low |l evel of effectiveness. The two remai ning products tested,

ALI ETTE 80WP and a liquid copper fornulation TENN-COP 5E were no better than the
untreated check in controlling bacterial spot.
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Rat e Bact eri al Spot
Tr eat nent Product/ ha Foliar Rating (0-10)*
NI AGARA FI XED COPPER 4.0 kg 4. 8AB* *
TENN- COP 5E 8.4 L 3.0C
ALl ETTE 80WP 5.0 kg 4.0BC
ALI ETTE 80WP + 2.5 kg 4. 0A
NI AGARA FI XED COPPER 4.0 kg
NFC + 2.0 kg 5. 3AB
DI THANE M 45 2.0 kg
CHECK 3.3C
* Bacterial Spot Foliar Rating (0-10); O, no control, foliage severely
damaged; 10, conplete control
** Means foll owed by the sanme letter not significant (P<0.05, Duncan's

mul tiple range test).

#113

| CAR: 86000421

CROP: Rutabaga cv. Laurentian

PEST: Powdery m | dew, Erysiphe cruciferarum

NAMVE AND AGENCY

BROLLEY, B., and LAMBREGTS, J.

Centralia College of Agricultural Technol ogy
Huron Park, Ontario NOM 1YO

TI TLE: PONDERY M LDEW CONTROL | N RUTABAGAS - 1

MATERI ALS: BAYLETON 50 WP (tri adi met on)
TILT 250 EC (propiconazol e)

METHODS: Rut abagas were planted in a clay loamsoil May 28 in the Crediton area.
Rut abaga seeds were placed 8 cm apart and the plants were later thinned to 16 cm
in 0.71 mrows. Treatnments were assigned to plots 8 rows wide by 6 mlong
replicated 4 times and arranged according to a random zed conpl ete bl ock design
On July 31, the trial was visually assessed for synptons of powdery mildew. The
treatnents were applied July 31 with a CO2 powered bicycle sprayer equi pped with
8002 nozzles. Fungicides were sprayed in a 210 L/ha solution at 207 kPa.
Treatnent 3 received a second TILT application 21 days |ater. Rutabaga foliage
was visually rated on August 21 and Septenber 4, by randomy selecting 10 plants
within each plot for powdery m | dew synptons. The top |eaf surface, bottom| eaf
surface, and petiole were rated on a scale of 0 to 100, where O indicated a
heal t hy plant and 100 indicated the foliage was conpletely covered with mycel i um
The rutabagas were harvested Septenber 18. The data was anal yzed using an

anal ysis of variance and Duncan's nultiple range test at the 0.05 significance

l evel .

RESULTS: As presented in the table bel ow.
CONCLUSI ONS: On the August 21 rating, 21 days after application, all treatnents
significally reduced powdery nildew infection conpared to the untreated control

On the second assessnent date, Septenmber 4, only the 2- TILT-application
treat nent provi ded season | ong control of powdery m | dew
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TREATMENT RATE AUG 21 SEPT. 4 MARKETABLE ROOT
g ai/ha (0-100) (0-100) \EI GHT DI AVETER

TOP BOTTOM STEM TOP BOTTOM STEMt/ ha) (cm

1. BAYLETON 125 8 6 5 23 24 22 61. 6 11.0

2. TILT 100 10 11 4 29 31 24 52.6 10.9

3. TILT; TILT 100; 100 10 8 4 2 6 3 62. 6 11.5

4. CONTROL 34 43 39 61 79 86 59.4 11.1

LSD (0. 05) 13 18 17 23 19 20 11.5 0.5

C. V. 52.9 65.2 78.8 63.5 50.0 63.1 12.2 2.8

#114

| CAR: 86000421

CROP: Rutabaga cv. Laurentian

PEST: Powdery mi | dew, Erysiphe cruciferarum

NAME AND AGENCY

BROLLEY, B., and MacDONALD, L.

Centralia College of Agricultural Technol ogy

Huron Park, Ontario NOM 1YO

TI TLE: POADERY M LDEW CONTROL | N RUTABAGAS - 2

MATERI ALS: TILT 250 EC (propi conazol e)

METHODS: Rut abagas were planted June 7 in a clay loamsoil in the Exeter area.

The seeding ratio was 8 cmapart, which were later thinned to 16 cmapart in 0.71
mrows. Treatnments were assigned to plots 4 rows wide by 6 mlong, replicated 4
ti mes and arranged according to a random zed conpl ete bl ock design. On August 12,
the trial was visually assessed for synptons of powdery m | dew. Treatnents were
applied August. 12 with a CO 2 powered bicycle sprayer equi pped with 8002

nozzl es. The fungicide treatnents were sprayed on rutabagas at 210 L/ha and 207
kPa. Treatnent 2 received a second fungicide application 21 days later. Plots
were visually rated on Septenber 3 and Septenber 17, by randomly sel ecting 10

pl ants per plot and assessing them for powdery mildew synptons. The top | eaf
surface, bottom | eaf surface, and petiole were rated on a scale of 0 to 100,
where O indicated no powdery m | dew and 100 being conpletely covered with
mycel i um The rutabagas were harvested Septenber 24. The data was anal yzed usi ng
an anal ysis of variance and Duncan's nultiple range test at the 0.05 significance
l evel .

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: TILT provided reduced powdery mildew |l evel s on the rutabaga foliage.
The two applications of TILT gave season | ong control

TREATVENT RATE SEPT. 17 MARKETABLE ROOT
g ai/ha (0- 100) WEI GHT DI AVETER
TOP BOTTOM STEM  (t/ha) (cm
1. TILT 100 40 58 51 29.2 10.8
2. TILT; TILT 100; 100 8 17 21 28. 8 11.0
3. CONTROL 55 76 76 28. 1 10.6
LSD (0. 05) 14 15 16 10.8 1.1
C. V. 24.1 16.7 18.9 21. 4 6.0
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#115
| CAR: 61002036
CROP: Field Tonatoes, cv. HY-9478

PEST: Early blight, Alternaria solani (EIl. & Mart.) L. R Jones & G out
Ant hracnose, Colletotrichum coccodes (Wallr.) S.J. Hughes
Bact eri al Speck, Pseudonobnas syringae pv. tomato (Okabe) Young, Dye &
Wl kie

NAME AND AGENCY

Pl TBLADO, R.E.

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

Tel . (519) 674-5456; Fax (519) 674-3504

TI TLE: TOVATO DI SEASE CONTROL USI NG CHLOROTHALONI L BASED FORMULATI ONS
MATERI ALS: BRAVO 500, ASC-66518 82.5 DFG, ASC-66825 50WP (chl orot hal onil)

METHODS: Tomat oes were transplanted on May 14 in two row plots spaced 1.4m apart.
Plots were 8min length, replicated 4 tinmes in a random zed conpl ete bl ock
design. Spray applications were made with a back pack airblast sprayer at 240

L/ ha of water. Fungicides were applied either followi ng TOM CAST on June 20, July
8, 23 and Aug. 18 or applied on a 10- day schedule on June 17, 27, July 7, 17,

27, Aug. 6 and 16. Foliar disease assessnents were taken on Aug. 15 and Sept. 3
for Early blight control. Anthracnose and Bacterial Speck counts were taken at
harvest on Aug. 28.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: BRAVO 500 and ASC-66518 82.5 DFG provi ded outstanding control of the
foliar blights while ASC-66825 50W was consi derably |less effective. Under |ow
ant hracnose pressures, all treatnents significantly reduced this fruit disease.
Somewhat surprising was the reduction of fruits infected with bacterial speck
when usi ng any of the chlorothal onil based fornmnul ations.
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Rat e Fol i ar Di sease % %

kg Rati ngs (0-10)* Ant hr ac. B. Speck
Treat nent s Al / ha Spray Program  Aug. 15 Sept. 3 Aug. 28 Aug. 28
BRAVO 500 1.2 TOM CAST* * * 8. 0AB** 8. 0A 2. 3BCD 9.8B
BRAVO 500 1.5 TOM CAST 8. 0AB 7.4AB 2.5BC 4.8B
ASC- 66518 82.5 DFG 1.5 TOM CAST 8. 0AB 7.9A 1. OCDE 7.0B
ASC- 66518 82.5 DFG 2.0 TOM CAST 8. 6A 8. 4A 1. 3CDE 8.5B
ASC- 66825 50MP 0.5 TOM CAST 7.8AB 5.5CD 2. 0BCD 9.0B
ASC- 66825 50WP 1.0 TOM CAST 8. 0AB 5.9CD 1. OCDE 9.3B
BRAVO 500 1.2 10 DAY**** 8. 0AB 8. 1A 0. OE 5.0B
BRAVO 500 1.5 10 DAY 8. 0AB 8. 6A 1. 3CDE 8. 3B
ASC- 66518 82.5 DFG 1.5 10 DAY 8. 5A 8. 5A 0. OE 7.3B
ASC- 66518 82.5 DFG 2.0 10 DAY 8. 5A 8. 6A 0. 5DE 10. 0B
ASC- 66825 50MP 0.5 10 DAY 5.0C 4.8D 3.8B 9.0B
ASC- 66825 50WP 1.0 10 DAY 7.0B 6. 4BC 1.5CD 6. 3B
Cont r ol 4.0C 3. 0E 6. 8A 16. 0A

* Foliar Disease Ratings (0-10) - 0, no control, foliage severely
damaged, 10, conplete control
** Means followed by the sane |letter not significant (P<O0.05,
Duncan's nultiple range test)
**%* TOM CAST DSV=20
**%% 10 DAY | NTERVAL

#116
| CAR: 61002036
CROP: Field Tonatoes, cv. HY-9478

PEST: Early blight, Alternaria solani (EIl. & Mart.) L. R Jones & G out
Ant hracnose, Colletotrichum coccodes (Wallr.) S.J. Hughes
Bact eri al speck, Pseudonobnas syringae pv. tomato (Okabe) Young,
Dye & Wl kie

NAME AND AGENCY

Pl TBLADO, R.E.

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

Tel . (519) 674-5456; Fax (519) 674-3504

TI TLE: REDUCTI ON OF PESTI Cl DES USI NG BI OLOG CAL CATALYSTS

MATERI ALS: CATALYST (citric acid, 9-18-9, Agri-Kelp, Ml asses)
BRAVO 500 (chl orothal onil)
DI THANE M 45 (80% mancozeb)
DYRENE 50WP (anil azi ne)

METHODS: Tomatoes were transplanted on May 14 in two row plots spaced 1.25 m
apart. Plots were 8 min length, replicated 4 tines in a randonm zed conpl ete

bl ock design. Spray applications were made with a back pack airblast sprayer at
240 L/ ha of water. Fungicides were applied every 12 days. Dates of applications
were June 17, 29, July 11 and 23. Foliar di sease assessnents were taken on Aug.
16 and Sept. 3 for early blight control. Anthracnose and bacterial speck counts
were taken at harvest on Aug. 27.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: CASI (Christian Agriculture Stewardship Institute) has recommended
that with the addition of their catalyst a grower could reduce the anount of
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fungi cide used by 30-50% In this trial the CATALYST made no i nprovenents on the
foliar disease ratings and woul d have been considered an additional expense. It
is inmportant to note, however, that by reducing any of the three tested
fungi ci des, BRAVO 500, DI THANE M 45 and DYRENE 50WP by 50% t here was only a
slight decrease in efficacy. Apparently the recommended rates of these fungicides
have been established hi gh enough to deal with numerous variabilities when used
in commercial field operations. In reference to the CASI claimusing the
Septenmber 3 visual ratings, there was indeed a nunmerical rating inprovenent with
the addition of the CATALYST but these differences were not statistically
significant.

Ant hracnose was reduced in all treatnents conpared to the control but the
CATALYST was the | east effective. Some materials reduced the percentage of fruit
infected with bacterial speck, but the Ievel of control was often inconsistent
across simlar types of treatnents and the degree of control was |ow. Treatnent
effects could not be detected in yields.

Early Blight % %

Rat e Rati ngs (0-10)* Ant hr acnose B. Speck
Treat nents g Al/ha Aug. 16 Sept. 3 Aug. 27 Aug. 27
CATALYST* ** 3.0C* 2. 2E 4. 3B 15. 0AB
BRAVO 500 1.4 9. 0A 7.7A 1.5C 13. 8ABC
BRAVO 500 0.7 8. 5A 7. 1ABC 1.3C 7.3C
BRAVO 500 + 0.7 8. 8A 7.4AB 0.3C 8. 8BC
CATALYST
DI THANE M 45 2.6 9. 0A 7. 0ABC 2.0C 8. 8BC
DI THANE M 45 1.3 8. 0A 6. 0CD 1.0C 12. 0ABC
DI THANE M 45 + 1.3 7.5AB 6. 2BCD 2.3BC 10. 3BC
CATALYST
DYRENE 50WP 1.5 8. 0A 7. 1ABC 1.0C 11. 3BC
DYRENE 50WP 0.75 7.8AB 5.7D 1.0C 10. 3BC
DYRENE 50WP + 0.75 6. 3B 6. 2BCD 2.5BC 10. 0BC
CATALYST
Cont r ol 2.5C 2. 2E 7.5A 18. 3A

* EBEarly Blight Ratings (0-10) - 0, no control, foliage severely damaged,
10, conplete control
** Means followed by the sane |letter not significant (P<0.05, Duncan's
mul tiple range test).
*** CATALYST - adjust pHto 5.5 using citric acid

- add 11.2 L product/ha 9-18-9
- 0.35 L product/ha Agri-Kelp
- 1.4 L product/ha Ml asses
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#117
| CAR: 61002036
CROP: Field Tomat oes, cv HY-9478

PEST: Early blight, Alternaria solani (ElIl. & Mart.) L. R Jones & G out;
Ant hracnose, Colletotrichum coccodes (Wallr.) S.J. Highes.

NAME AND AGENCY:

Pl TBLADO, R.E.

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

Tel . (519) 674-5456; Fax (519) 674-3504

TI TLE: TOVATO DI SEASE CONTROL USI NG DI THANE FORMULATI ONS

MATERI ALS: DI THANE M 45 80WP, 75DG, (mancozeb)
RHC- 387 (surfactant)
ASC- 66518 82. 5DFG (experi nental)

METHODS: Tomat oes were transplanted on May 16 in two row plots spaced 1.4 m
apart. Plots were 8 min length, replicated 4 tines in a randon zed conpl ete

bl ock design. Spray applications were made with a back pack airblast sprayer at
240 L/ ha of water. Fungicides were applied on a 10 day schedul e; June 18, 28,
July 8, 18, 29 and Aug. 7. Foliar disease assessnments were made on Aug. 16 and
Sept. 3. Anthracnose counts were taken by randomy selecting 100 red fruits per
pl ot on Aug. 30. Harvest was on Aug. 21.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: Based on the Sept.3 rating, ASC-66518 82.5 DFG provided the highest
I evel of foliar disease control. DI THANE 75DG and DI THANE M 45 80WP were equal ly
effective. DI THANE M 45 80WP showed i nproved control on the earlier Aug. 16

di sease rating which was simlar to ASC-666518 82.5 DFG The surfactant RHC- 387
did not inprove disease control when added to either of the DI THANE fornul ati ons.
All treatnments reduced fruit anthracnose under a |ight disease situation. Tomato
yields were not significantly different.

Fol i ar Di sease %

Rat e Rati ngs (0-10)* Ant hr acnose
Treat nents kg Al/ha Aug. 16 Sept. 3 Aug. 30
DI THANE 75DG 2.4 8.0B** 7.2B 0.0B
DI THANE 75DG + 2.4 8.0B 7.2B 0.0B
RHC- 387 100.0 m product
DI THANE M 45 80WP 2.6 9. 3A 7.5B 0.0B
DI THANE M 45 80WP 2.6 9. 3A 7.0B 0.0B
RHC- 387 100.0 m product/ ha
ASC- 66518 82.5 DFG 1.5 9. 0AB 8. 0A 0.0B
Cont r ol 4.3C 3.0C 6. 8A

* Foliar Disease Ratings (0-10); 0, no control, foliage severely damaged;
10, conplete control
** Means followed by the sane |letter not significant (P<0.05, Duncan's
mul tiple range test).
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#118
Field Tomat oes, cv. HY-9478

PEST: Early blight, Alternaria solani (ElIl. & Mart.) L. R Jones & G out;
Ant hracnose, Colletotrichum coccodes (Wallr.) S.J. Hughes;
Bact eri al Speck, Pseudonobnas syringae pv. tomato (Okabe)
Young, Dye & W kie

NAME AND AGENCY

Pl TBLADO, R.E.

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

Tel . (519) 674-5456; Fax (519) 674-3504

TI TLE: TOVATO DI SEASE CONTROL USI NG ANI LAZI NE

MATERI ALS: DYRENE 50WP
DYRENE 480 (anil azi ne)
BOND
NUFI LM P
TRI TON
B- 1956 (surfactants)
ASC- 66518 82. 5DFG (experi nental)

METHODS: Tomat oes were transplanted on May 15 in two row plots spaced 1.4 m
apart. Plots were 8 min length, replicated 4 tines in a randonm zed conpl ete

bl ock design. The trial was repeated in two | ocations within the research pl ot
area at RCAT, Location 1 and 2. Spray applications were made with a back pack

ai rbl ast sprayer at 240 L/ha of water. Fungicides were applied every 10 days.
Spray program 1 was conducted usi ng DYRENE 50WP at 1.5 kg Al/ha for the first 2
applications followed by 4 applications of ASC-66518 82.5 DFG at 1.5 kg Al/ ha.
Spray program 2 was conducted alternating DYRENE 50WP and ASC-66518 82.5 DFG at
1.5 kg Al/ha comrenci ng with DYRENE 50WP. Dates of applications were June 18, 28,
July 8, 26 and Aug. 4. Foliar disease assessnents were taken on Aug. 3, 15 Sept.
3 for early blight control. Anthracnose and bacterial speck counts were taken at
harvest on Aug. 21.

RESULTS: As presented in the tables bel ow

CONCLUSI ONS: The fl owabl e DYRENE 480 provided hi gher nunerical foliar disease
control ratings than the wettabl e powder DYRENE 50WP at the equivalent 1.0 kg
Al /ha rate and the higher 1.5 kg Al/ha rate, however the differences were not
statistically significant. The addition of the surfactants did not inprove

di sease control. ASC-66518 82.5 DFG either alone or in conbination with DYRENE
50WP did not inmprove foliar disease ratings. None of the DYRENE formulations
significantly reduced the |l evel of Bacterial Speck found on tomato fruit. The
i ncidence of fruit anthracnose was mnor in both |ocations. Treatnent effects
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were not detected in yield.

LOCATI ON 1

Treat ments

DYRENE 50WP
DYRENE 50WP
DYRENE 480
DYRENE 50WP +
BOND

DYRENE 50WP +
BOND

DYRENE 50WP +
NUFI LM P
DYRENE 50WP +
TRI TON B- 1956
PROGRAM 1***
PROGRAM 2* * *

ASC- 66518 82.5 DFG 1.5

Control

%

B. Speck Yield
Aug. 2

18.

16.
17.
13.
21.

9

T/ ha

37. 9ABC

35. 5ABC
38. 3ABC
41. OAB
34. 2BC

foliage severely damaged

10, conplete control

Fol i ar Di sease
Rat e Rati ngs (0-10)*
kg Al/ha Aug. 3 Sept. 3
1.0 7. 9A** 6. 8BC
1.5 8. 1A 7.6AB
1.0 8. 5A 7.8AB
1.0 7.9A 8. 0A
. 0625 % v/v
1.0 7.0AB 7.5AB
0.125 %v/v
1.0 8. 6A 7.8AB
0.35 L product/ha
1.0 7.1B 6. 9ABC
. 0625 % v/v
8. 3A 6. 6BC
8. 8A 7. 4ABC
8. 1A 7.8AB
6. 0B 6.2C
* Foliar Disease Ratings (0-10) - no control,
** Means followed by the sane |letter not

mul tiple range test).

***  PROGRAM 1:

ASC- 66518 82.5 DFG 1.5 kg Al/ ha.
***  PROGRAM 2: Alternating DYRENE 50WP and ASC-66518 82.5 DFG at 1.5 kg ai/ha.

LOCATI ON 2.

DYRENE 50WP 1.5 kg Al/ha first

si gni ficant

(P < 0.05, Duncan's

2 applications foll owed by

B. Speck

Aug. 2

20.

19.
18.
19.
25.

9

foliage severely damaged

Fol i ar Di sease
Rat e Rati ngs (0-10)*

Treat nent s kg Al/ha Aug. 3 Sept .
DYRENE 50WP 1.0 8. 8BA** 6. 8B
DYRENE 50WP 1.5 8. 8A 7.3AB
DYRENE 480 1.0 9. 0A 7.8AB
DYRENE 50WP + 1.0 8. 3AB 7.4AB
BOND . 0625 % v/v
DYRENE 50WP + 1.0 9. 3A 7.5AB
BOND 0.125 %v/v
DYRENE 50WP + 1.0 8. 8A 7.4AB
NUFI LM P 0.35 L product/ha
DYRENE 50WP + 1.0 8. 3AB 6. 9B
TRI TON B- 1956 . 0625 % v/v
PROGRAM 1*** 8. 8A 8. 0A
PROGRAM 2* * * 8. 5AB 8. 0A
ASC- 66518 82.5 DFG 1.5 8. 8A 7.5AB
Contr ol 7.3B 4.2C

* Foliar Disease Ratings (0-10) 0, no control

10, conplete control

** Means followed by the sane |letter not significant

mul tiple range test).

*** PROGRAM 1:

ASC- 66518 82.5 DFG 1.5 kg Al/ ha.

*** PROGRAM 2:
Al / ha.
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#119

STUDY DATA BASE: 303-1451-9002

CROP: Pot atoes, cv. Norchip

PEST: Alternaria solani (ElIl. & Martin) Sor

NAMVE AND AGENCY

PLATT, HW and REDDIN, R R

Agricul ture Canada, Research Station

P.O. Box 1210, Charlottetown, Prince Edward |sland, ClA 7MB
Tel . (902) 566-6839 Fax (902) 566-6821

TI TLE: EFFI CACY OF CHEM CAL CONTROL OF POTATO EARLY BLIGHT - 1991
MATERI ALS: Chl or ot hal oni | (BRAVO 500, 40 F: 2.2 L/Ha)

METHODS: For each treatnent, four replicate plots consisting of five rows (7.5 m
in length, spaced 0.9 mapart) were established in a random zed conpl ete bl ock
design. Al five-row plots were separated by two buffer rows for tractor
operations. Wole (35-55 mm), greensprouted, Elite 3 seed tubers were
hand- pl anted 30 cm apart on 27 May and the recommended crop nmanagement practices
were followed (fertilizer 17-17-17 at 800 Kg/Ha; herbicides- netribuzin 75 DF
0.73 Kg/ Ha; insecticides-endosulfan 400 EC, 1.5 L/Ha and deltanethrin 2.5 EC,
0.25 L/ Ha; top desiccant-diquat 20SN, 2.25 L/Ha). Plant energence counts on the
center row of each five-row plot were made on June 29. To the foliage of plants
in the two outer rows of each five-row plot, a sporangial suspension (pathogen
cultured on potato dextrose agar) of approx. 5 * 10**3 spores/nm was applied on
8, 14 and 21 August. Foliar disease incidence/severity determ nations (0 = none,
1 =slight, 2 = noderate, 3=severe) for plants in the center row of each five-row
pl ot were made throughout August and Septenber. Fungicide applications
(tractor-nounted sprayer nodified to spray only the center three rows with three
hol | ow- cone nozzl es/row, 700 L/Ha volume, 860 KPa) were first made on July 25 and
then every 10 days. Top dessicant was applied on Septenber 19 and plots were
harvested on 3 Cctober

RESULTS: All data was subjected to analysis of variance and nean separation tests
(see table below). All plots had 100 % enmergence. Warm and unusual ly dry weat her
was experienced during July and August, 1991.

CONCLUSI ONS: Fol i ar damage due to early blight increased during the |atter stages
of the growi ng season and was unusually severe by m d-Septenber. The use of

chl orothalonil on a 10 day spray schedule significantly reduced the amount of
early blight danage. However, yields were not affected probably as a result of
the | ate season devel opnment of the di sease.

EFFECTS OF FOLI AR FUNG Cl DE TREATMENT ON POTATO EARLY BLI GHT DEVELOPMENT AND
TUBER YI ELDS - 1991

Fol i ar Di sease Incidence (% Yi el ds
( Day/ Mont h) (T/ Ha)
Tr eat ment 29/ 8 09/9 16/ 9 55-85mm Tot al
NO FUNG Cl DE 0. 7a* 1.8a 2.9a 14. 5a 35. 1a
CHLOROTHALONI L 0.3b 1.5b 2.0b 15. 3a 35. 8a
* Val ues in the sanme colum follwed by different letters are significantly

different at P=0. 05.
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#120

STUDY DATA BASE: 303-1451-9002
CROP: Pot atoes, cv. Norchip
PEST: Botrytis cinerea Pers.

NAMVE AND AGENCY

PLATT, HW and REDDIN, R R

Agricul ture Canada, Research Station, P.O Box 1210
Charl ottetown, Prince Edward Island, ClA 7MB

Tel . (902) 566-6839 Fax (902) 566-6821

TI TLE: EFFI CACY OF CHEM CAL CONTROL OF POTATO GRAY MOLD - 1991
MATERI ALS: Chl or ot hal oni | (BRAVO 500, 40 F: 2.2 L/Ha)

METHODS: For each treatnent, four replicate plots consisting of five rows (7.5 m
in length, spaced 0.9 mapart) were established in a random zed conpl ete bl ock
design. Al five-row plots were separated by two buffer rows for tractor
operations. Wwole (35-55 mm), greensprouted, Elite 3 seed tubers were
hand- pl anted 30 cm apart on 27 May and the recommended crop nmanagement practices
were followed (fertilizer 17-17-17 at 800 Kg/Ha; herbicides- netribuzin 75 DF
0.73 Kg/ Ha; insecticides-endosulfan 400 EC, 1.5 L/Ha and deltanethrin 2.5 EC,
0.25 L/ Ha; top desiccant-diquat 20SN, 2.25 L/Ha). Plant energence counts on the
center row of each five-row plot were made on 29 June. Di sease incidences were
based on natural occurrence and devel opnent of the disease; plots were not
artificially inoculated with the pathogen. Foliar disease incidence/severity
determ nati ons (0O=none, 1=slight, 2=noderate, 3=severe) for plants in the center
row of each five-row plot were nade throughout August and Septenber. Fungicide
applications (tractor-nmounted sprayer nodified to spray only the center three
rows with three holl owcone nozzel s/row, 700 L/Ha volume, 860 KPa) were first
made on 25 July and then every 10 days. Top desiccant was applied on 19 Septenber
and plots were harvested on 3 Cctober

RESULTS: All data was subjected to analysis of variance and nean separation tests
(see table below). All plots had 100% energence. During July and August, warm and
unusual ly dry weat her conditions prevail ed.

CONCLUSI ONS: During August and Septenmber, the anmount of foliar danage due to grey
mol d i ncreased. Use of the fungicide chlorothalonil on a 10 day application
schedul e significantly reduced the ampunt of disease on 16 Septenmber when it was
nost severe in the non-treated plots. Yield differences were not found and tuber
di sorders due to grey nold were not evident at harvest.

EFFECTS OF FOLI AR FUNG Cl DE TREATMENT ON POTATO GRAY MOLD DEVELOPMENT - 1991

Fol i ar Di sease Incidence (%

(Day/ Mont h)
TREATMENT 29/ 8 09/9 16/9
NO FUNG Cl DE 0. 9a* 1.9a 2.8a
CHLOROTHALONI L 0.7a 1. 1a 2.1b
* Val ues in the sane colum followed by different letters are significantly

di fferent at P=0. 05.
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#121

STUDY DATA BASE: 303-1451-9002

CROP: Pot atoes, cv. Norchip

PEST: Phytophthora infestans (Mont.) DeBary

NAME AND AGENCY: PLATT, H-W and REDDIN, R R

Agricul ture Canada, Research Station

P.O. Box 1210, Charlottetown, Prince Edward |Island Cl1A 7MB
Tel . (902) 566-6839 Fax (902) 566-6821

TI TLE: EFFI CACY OF CHEM CAL CONTROL OF POTATO LATE BLIGHT - 1991
MATERI ALS: Chl or ot hal oni | (BRAVO 500, 40 F: 2.2 L/Ha)

METHODS: For each treatnent, four replicate plots consisting of five rows (7.5 m
in length, spaced 0.9 mapart) were established in a random zed conpl ete bl ock
design. Al five-row plots were separated by two buffer rows for tractor
operations. Wole (35-55 mm), greensprouted, Elite 3 seed tubers were
hand- pl anted 30 cm apart on 27 May and the recommended crop nmanagement practices
were followed (fertilizer 17-17-17 at 800 Kg/Ha; herbicides- netribuzin 75 DF
0.73 Kg/ Ha; insecticides-endosulfan 400 EC, 1.5 L/Ha and deltanethrin 2.5 EC,
0.25 L/ Ha; top desiccant-diquat 20SN, 2.25 L/Ha). Plant energence counts on the
center row of each five-row plot were made on 22 June. Field plots were not

i nocul ated with the pathogen; disease occurrence was based on the natural |ate
bl i ght presence and spread. Disease determ nations (anount of disease foliar
tissue as a percent of total plant foliage) of plants in the center row of each
five-row plot were made throughout August and Septenber. Fungicide applications
(tractor-nounted sprayer nodified to spray only the center three rows with three
hol | ow- cone nozzl es/row, 700 L/Ha volume, 860 KPa) were first made on 25 July and
then every 10 days. Top desiccant was applied on 19 Septenber and plots were
harvested on 3 Cctober

RESULTS: All data was subjected to analysis of variance and nean separation tests
(see table below). All plots had 100 % energence. The warm and unusual |y dry
conditions in July and August coincided with [imted occurrence and devel opnent
of late blight until wet weather in September. Although foliar disease

devel opnent was rapid and severe in non-treated plots, late blight tuber rot was
not evi dent at harvest.

CONCLUSI ONS: Late blight occurrence was minimal until wet weather occurred in
Septenmber. In plots treated with chlorothalonil, |late blight damge was
significantly reduced but due to the | ate season occurrence of the epidem c no
significant yield differences were found.

EFFECTS OF FOLI AR FUNG Cl DE TREATMENT ON POTATO LATE BLI GHT DEVELOPMENT AND
TUBER YI ELDS - 1991

Fol i ar Di sease Incidence (%

( Day/ Mont h) Yi el ds(%
Tr eat ment 29/ 8 09/9 16/ 9 55- 85nmm Tot al
NO FUNG Cl DE 0. 5a* 30a 96a 100a 100a
CHLOROTHALONI L 0. Oa Ob 2b 106a 102a
* Values in the sane colum followed by different letters are significantly

different at P=0. 05.
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#122
STUDY DATA BASE: 303-1451-9002
CROP: Pot at oes, cv. Kennebec

PEST: Rhi zoctoni a sol ani Khun (AG 3), Verticillium spp.
Col l etotri chum coccodes (Wallr.) Hughes

NAME AND AGENCY

PLATT, H W and MACLEAN, V.

Agricul ture Canada, Research Station

P.O. Box 1210, Charlottetown, Prince Edward |sland, ClA 7MB
Tel . (902) 566-6839 Fax (902) 566-6821

TI TLE: EFFI CACY OF CHEM CAL CONTROL OF POTATO DI SEASES CAUSED BY SO L- BORNE
FUNGAL PATHOGENS- 1991

MATERI ALS: Thi ophanat e- net hyl (EASOUT-10 D: 5 gnm kg seed)
ASC- 7. 5D and ASC-10D (I SK-Biotech Ltd., confidential)

METHODS: Elite 3 seed was used that had received no "fall" fungicide treatnment
prior to storage. Imediately after cutting and just before planting, the seed
was treated with fungicides. Fungicide treatnents were applied by shaking in a
pl astic bag for 3-5 nin. the seed and fungicide treatnent. As controls, some seed
received fungicide treatnment. Inmediately after treating, the seed was
hand-planted in 3.0 mrows with 30 cmin-row and 0.9 m between-row spacings in a
random zed conpl ete block design with 4 replicate blocks. Planting was conpl et ed
on 30 May and reconmended crop managenent practices were followed (fertilizer
17-17-17 at 800 kg/ha; herbicides-netribuzin 75WP, 0.73 kg/ ha;

fungi ci des-chl orothal onil 40F, 2.1 |/ha; insecticides-endosul fan 400EC 1.5 |/ ha;
top desiccant-di quat 20SN, 2.25 I/ha). Plant energence, vigor, and disease
determ nati ons were made t hroughout the season. Top desiccant was applied on 19
Sept ember and plots were harvested on 4 QOctober

RESULTS: All data was subjected to anal ysis of variance and nean separation tests
(see table below). Warm and unusual ly dry weather in July and August resulted in
a typical water stress induced wilting and reduced plant growth. In addition
Verticilliumw It, stem canker and ot her di sease synptons were not expressed as
usual during July and August. However, by the end of August and in Septenber

when rains and i nproved plant growth occurred, a variable but severe Verticillium
wilt synmptom was observed in the plots.

Unfortunately, due to variablility between reps, no significant treatnent
differences were obtai ned. At harvest, tuber disease incidences and yields were
simlar in all plots.

CONCLUSI ONS: Al t hough the seed treatnment plots had | ower plant wilt |evels and
hi gher yields than the non-treated seed plots, no significant differences were
obt ai ned due to high within-rep variability. However, these results do indicate
that seed treatnment fungicides are providing some control and should be
re-investigated to accurately determ ne efficacies.
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EFFECTS OF PRE- PLANTI NG FUNG Cl DE TUBER TREATMENTS ON POTATO DI SEASES CAUSED BY
SO L- BORNE PATHOGENS - 1991.

Pl ant Plant WIt (% Pl ant
Stand (%9  ------- (Day/ month) ------ Yield (T/ Ha)
Tr eat nent 3 July 14/ 8 22/ 8 29/ 8 4/ 9 0- 54nm 55- 85nm Tot al
NON- | NOCULATED 97 2 12 30 35 6.5 21.3 27.7
ASC7.5 98 0 7 15 22 7.1 25.6 32.7
ASC10D 98 0 3 22 22 8.9 24.6 33.5
THI OPHANATE- METHYL 98 0 5 17 25 8.1 20.9 28.9

#123

STUDY DATA BASE: 385-1412-8203
CROP: Barley, cv. Galt

PEST: Loose snmut, Ustilago nuda

NAME AND AGENCY:

ORR, D.D. and BURNETT, P.A.

Agricul ture Canada, Laconmbe Research Station, Bag Service 5000,
Laconbe, Alberta TOC 1SO

Tel. (403) 782-3316 Fax (403) 782-6120

TI TLE: EVALUATI ON OF SEED DRESSI NGS FOR LOOSE SMUT CONTRCOL - 1991

MATERI ALS: EL-228 (5% nuari nol)
TF-3770 (5% hexaconazol e)
UBI - 2100- 3 (23% car bat hi i n)
UBI - 2454-1 (5% nycl obut ani l)
UBI - 2565 (.416% cyproconazol e)
UBI - 2568 (6% tri adi menol )
UBI - 2584-1 (.833% t ebuconazol e)

METHODS: Galt barley naturally infected with 10% | oose snut was treated in a
smal | batch | aboratory treater with the chemcals and rates |isted bel ow. The
seed was air dried and seeded May 7 into 4 row plots, 5.5 min |length and
replicated 4 times in a random zed conpl ete bl ock desi gn. Energence was counted
in 2-1 mlengths fromthe centre rows. Smut was recorded as the number of snutted
heads in the 2 centre rows.

RESULTS: The results are presented in the table bel ow.
CONCLUSI ONS: All treatnments except UBI-2584-1 reduced enmergence, ranging from 1%

(UBI -2454-1) to 17% (TF-3770 at the high rate). Al treatnments significantly
reduced | oose smut counts. Four treatments controlled | oose snut by nore than
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90% UBI-2100-3, UBI-2454-1, TF-3770 at the high rate and UBI -2568.

RATE EMERGENCE SMUT

TREATMENT (gai/ kg) (No/ m (No/ 2 rows) YCONTROL
EL- 228 0. 15 34 7 bcd* 85
TF-3770 0.0125 34 14 bc 71
TF-3770 0. 025 30 1 d 98
UBI - 2100- 3 0. 69 33 4 d 91
UBI - 2454-1 0.12 36 4 d 92
UBI - 2565 0.01 33 16 b 66
UBI - 2568 0. 15 34 0 d 100
UBI - 2584- 1 0.02 40 6 cd 87
UNTREATED -- 36 48 a 0

Means in a colum followed by the sane letter are not significantly
different (Duncan's Miltiple Range Test p = 0.05).

#124

STUDY DATA BASE: 385-1412-8203

CROP: Barley, cv. Harrington

PEST: Naturally occurring foliar diseases

NAME AND AGENCY

ORR, D.D. and BURNETT, P.A.

Agricul ture Canada, Lacombe Research Station, Bag Service 5000
Laconbe, Alberta TOC 1S0O

Tel . (403) 782-3316 Fax (403) 782-6120

TI TLE: EVALUATI ON OF FUNG CI DES FOR FOLI AR DI SEASE CONTRCL | N HARRI NGTON BARLEY -
1991

MATERI ALS: BAYLETON (50%tri adi menol )
BENLATE (50% benonyl)
DI THANE M 45 (80% mancozeb)
DPX- H6573 (40% fusi |l azol e)
EASOUT (50% t hi ophanat e- net hyl )
HWG 1608 3.6 FL (38% ethyltrianol)
HWG 1608 45 DF (45% ethyltrianol)
SAN- 619F (10% cyproconazol e)
SPORTAK (40% prochl or az)
TILT (25% propi conazol e)
XE-779 (25% di ni conazol e)
Surfactants - AGRAL 90

CANPLUS

METHODS: Harrington barley was seeded into 4 row plots, 5.5 mlong with oats
seeded between each plot to limt disease spread. The treatnments were applied
with a back pack carbon di oxi de sprayer at the rates below. The trial design was
a random zed conplete block with 4 replications. The treatnments were applied at
GS 37-41 with the exception of DI THANE M 45 whi ch had an additional application
10 d later and the late application of Tilt which was sprayed at GS 54. HWG 1608
3.6 FL and HWG 1608 45 DF were applied with the addition of 0.5% AGRAL 90 and
XE-779 was applied with 1% CANPLUS. At maturity 20 flag and 20 penultimate | eaves
were collected at random from each plot and rated for percent |eaf area diseased.
The entire plot was combined for yield and the seed used to deternm ne 1000 kerne
wei ght s.
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RESULTS: The results are presented in the table bel ow. Wather conditions were
conduci ve to high natural |evels of scald (Rhycosporium secalis).

CONCLUSI ONS: All experinmental treatnents reduced di sease |levels on both the flag
and penultimate | eaves and increased yield and 1000 kernel weights. \Were | eaf

di sease levels were significantly reduced on both | eaves there was a
correspondi ng significant increase in 1000 kernel weights. There was not always a
significant yield increase associated with these significant |evels of disease
control. Those treatnments with significant |evels of |eaf disease control that
resulted in significantly higher yields were, in ascending order, late TILT,
BAYLETON, SPORTAK at 400 gai/ha, DPX-H6573, SAN-619F at 120 gai/ha, HWG 1608 3.6
FL and early TILT.

RATE % DI SEASE 1000

TREATMENT (gai/ ha) FLAG PENULTI MATE Kg/ ha KERNEL WI
BAYLETON 125 19 43 4344 41.6
BENLATE 250 38 55 3554 37. 4
DI THANE M 45 1800 30 59 4004 40. 7
DPX- H6573 160 20 20 4458 41. 4
EASOUT 500 38 57 3932 37.4
HWG 1608 - 3.6 FL 125 15 15 4636 40. 4
HWG 1608 - 45 DF 125 21 19 3817 41. 4
SAN- 619F 100 22 32 3853 41. 4
SAN- 619F 120 17 24 4459 42. 4
SPORTAK 350 27 37 3991 39.9
SPORTAK 400 25 28 4423 41.8
TILT - EARLY 125 17 33 4689 41.6
TILT - LATE 125 4 29 4247 41.6
XE-779 120 32 55 3599 38.4
UNTREATED -- 42 62 3441 36.6
LSD. 05 11 16 692 2.8

#125
STUDY DATA BASE: 385-1412-8203

CROP: Barley, cv, Abee, Argyle, Bonanza, Ellice, Enpress, Glt,
Har ri ngt on,
Heartl and, Jackson, Johnston, Leduc, Sanson.

PEST: Naturally occurring foliar diseases.

NAME AND AGENCY

ORR, D.D. and BURNETT, P.A.

Agricul ture Canada, Laconmbe Research Station, Bag Service 5000,
Laconbe, Alberta TOC 1SO

Tel . (403) 782-3316 Fax (403) 782-6120

TI TLE: EFFECT OF TILT ON BARLEY CULTI VARS - 1991
MATERI ALS: TILT (25% propi conazol e)

METHODS: Twel ve barley cultivars were seeded into 4 row plots, 5.5 mlong with
oats seeded between each plot to limt disease spread. The test was arranged as a
4 rep split plot with cultivars blocked. TILT was applied at GS 37 at a rate of
125 gai/ha. At maturity, 20 flag and 20 penultimate | eaves were coll ected at
random from each plot and rated for percent |eaf area diseased. The entire plot
was conbined for yield and the seed used to determ ne 1000 kernel weights.
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RESULTS: The results are presented in the table bel ow. Wather conditions were
conduci ve to high natural |evels of scald (Rhycosporium secalis).

CONCLUSI ONS: The application of TILT consistently reduced the |evels of scald on
the flag and penultimate | eaves, and increased yields and 1000 kernel weights.
The only exception was Johnston where no yield advantage was shown, despite an

i ncreased 1000 kernel weight and | eaf disease reduction. In general, the
cultivars which have higher |levels of resistance to scald, Enpress, Johnston and
Leduc, did not exhibit significant yield or 1000 kernel weight advantages when
sprayed with TILT.

% DI SEASE 1000

CULTI VAR CHEM CAL FLAG PENULTI MATE Kg/ ha KERNEL WI
ABEE No TILT 47 72 3078 35.2
TILT 12 10 4010 40.5
ARGYLE No TILT 42 69 3181 29.0
TILT 10 24 3955 31.6
BONANZA No TILT 27 50 2724 30. 2
TILT 12 21 3178 31.2
ELLI CE No TILT 53 82 1903 29. 4
TILT 29 39 2719 35.8
EMPRESS No TILT 5 18 3343 33.7
TILT 2 4 3770 34.8
GALT No TILT 24 46 2211 26.9
TILT 5 9 2280 31. 4
HARRI NGTON No TILT 64 91 2356 28.9
TILT 24 19 2974 35.4
HEARTLAND No TILT 37 51 1698 27.5
TILT 8 7 2650 30.8
JACKSON No TILT 60 75 2453 31.8
TILT 23 33 2830 37.0
JOHNSTON No TILT 2 6 3372 32. 7
TILT 1 2 3235 34.2
LEDUC No TILT 2 9 3652 35.0
TILT 1 2 3879 36. 4
SAMSON No TILT 52 63 2723 26. 4
TILT 19 27 3609 29.8
LSD. 05 10 11 485 1.9

#126

STUDY DATA BASE: 303-1412-8907

CROP: Barley cv. Al bany

PEST: Natural occurring pathogens

NAME AND AGENCY

MARTIN, R A and CHEVERIE, F.G

Agricul ture Canada, Research Station, Charlottetown

Prince Edward |sland, Cl1A 7MB

Tel . (902) 566-6851, Fax (902) 566-6821

TI TLE: EFFECTS OF FUNG Cl DE SEED TREATMENTS ON YI ELD I N BARLEY, 1991

MATERI ALS: VI TAFLO 280 (carbathiin 167 g/L, thiram 148 g/L)
UBI - 2584-1 (Raxil, tebuconazole 8.33 g/L)

UBI - 2611 (Raxil, tebuconazole 8 g/L, thiram 200 g/L)
UBI - 2383-2 (triadimnol 317 g/L)
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TF-3770 (hexaconazole, 12 g/L)
METHODS: Al bany barley was treated in a small plot seed treater with the above
materials at the rates listed in the table below. The seed was planted May 14,
1991 at a seeding rate of 300 viable seeds per n2. Each plot was 10 rows w de by
5.0 mlong with 17.8 cm between each row. Treatnments were replicated in a
conmpl ete random zed bl ock design. At Zadok's Growth Stage 12, energence counts
were taken on 2 mof row per plot. Yield, hectolitre weights and thousand kernel
wei ghts were determ ned fromthe harvest of the centre seven rows of each plot,
using a small plot conbine.

RESULTS: There was insufficient disease present in any plot to warrant seedling
blight or early season di sease assessnent. Seed treatnent effects on yield are
presented in the table bel ow

CONCLUSI ONS: There were no significant differences in any of the treatnments on
yield or thousand kernel weights. Wather for the season was drier than nornmal
particularly during the md-part of the growi ng season. As a result, disease

i nci dence and severity were very low, thus inpacting on potential fungicide
benefits on yield fromearly season di sease control

Tr eat nent Rat e Yield Hectolitre 1000 Ker ne
(g ail/ha) (kg/ ha) Wei ght (kg) Wei ght ()
Untreated control 0 3937 67.5 46. 6
Vitafl o 280 1.03 3694 66. 8 47.0
UBI - 2584- 1 0.02 3774 67.6 45. 3
UBI - 2584- 1 0.04 3871 67.5 46. 3
UBI - 2584-1 0.08 3867 67.5 45. 9
UBI - 2611 0.52 4126 67.7 45. 7
UBI - 2611 1.04 3615 67.8 46. 9
UBI - 2383-2 0.1 3832 67.5 47.7
UBI - 2383-2 0. 15 3856 67.9 47. 3
Vitafl o 280 0.55 3882 66. 9 45. 3
TF- 3770 0.01 3710 67.2 46. 1
TF- 3770 0.02 3925 67.2 46. 6
NS NS NS

NS - not significant at P =0.05

#127

STUDY DATA BASE: 303-1412-8907

CROP: Barley cv. Birka

PEST: Net Bl otch, Pyrenophora teres

NAME AND AGENCY

MARTIN, R A and CHEVERIE, F.G

Agricul ture Canada, Research Station, Charlottetown
Prince Edward Island CLA 7MB

Tel . (902) 566-6851, Fax (902) 566-6821

TI TLE: | NFLUENCE OF TI MED SPRAYS OF SAN-619F ON NET BLOTCH EXPRESSI ON AND Yl ELD
OF BARLEY, 1990

MATERI ALS: TILT (propiconazol e 250 EC)
SAN- 619F (cyproconazol e 100 g/L)

METHODS: Barley plots, cv. Birka, were established on 05-28-90, at a seeding rate
of 300 viable seeds per nm2. Each plot was 10 rows wide by 6.0 mlong with 17.8 cm
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bet ween each row. Tined foliar fungicide treatnments were replicated four tines in
a conplete random zed bl ock design. A herbicide spray was applied on 06-26-90
using a Refine and Hoegrass tank m x at a produce rate of 22 g/ha and 2.5 L/ ha,
respectively. At Zadok's Growth Stages (ZGS) 37, 39, and 45, foliar fungicide
treatnents were applied at the rates listed in the table bel ow using a CO2
backpack sprayer. At ZGS 83, net blotch was assessed as the 2nd and 3rd | eaves
fromthe head on 10 randomy selected tillers per plot. Disease assessnment was
conducted using the Horsfall Barratt Rating System Yield and thousand kerne

wei ghts were determ ned fromthe data based on the harvest of 7 rows from each
pl ot using a Hege small plot conbine.

RESULTS: Results of the tinmed foliar fungicide treatnments on net blotch
expression and on yield of barley are presented in the table below The herbicide
tank m x of Refine and Hoegrass resulted in severe foliage damge to the barley
plots within 1 day of application. New foliage did not appear to be affected by
the herbicides at |ater stages of crop devel opnent.

CONCLUSI ONS: The SAN-619F 100 g/ ha treatnent at ZGS 45 was significantly better
than the other treatnments in disease control. Yields were variable, and no
correl ati ons between di sease control and yield benefit occurred.

Tr eat nent Rat e Zadoks Growt h Net Blotch (% Yield Thousand
(g ai/ha) Stage of 2nd Leaf 3rd Leaf (kg/ha) Kerne
Appl ication Wei ght ()

Unt r eat ed 0 - 46. 9 76.1 2674 35.25

Tilt 125 37 43. 6 76.1 3091 37.85

Tilt 125 39 38.6 61.4 3366 38. 60

Tilt 125 45 34.0 65. 5 3007 38.55

SAN- 619F 80 37 40. 2 70.7 3412 38.25

SAN- 619F 80 39 42.7 67.8 3121 37.65

SAN- 619F 80 45 33.3 60. 7 3118 37.80

SAN- 619F 100 37 49.8 74. 6 3229 37.35

SAN- 619F 100 39 38.5 64. 4 3356 38.90

SAN- 619F 100 45 16. 3 38.0 29.3 38.50
SEMF 4.67 5.12 NS 0. 580
LSD (0. 05) ** 13.6 14.9 1.7

* SEM = Standard Error of Mean

** LSD = Value at a 0.05 level of probability

NS = Not significant at P = 0.05

#128

STUDY DATA BASE: 303-1412-8907

CROP: Barley cv. Rodeo

PEST: Net Bl otch, Pyrenophora teres

NAME AND AGENCY

MARTIN, R A and CHEVERIE, F.G

Agricul ture Canada, Research Station, Charlottetown

Prince Edward |sland, Cl1A 7MB

Tel . (902) 566-6851, Fax (902) 566-6821

TI TLE: | NFLUENCE OF FOLI AR FUNG CI DES ON Yl ELD OF BARLEY, 1991
MATERI ALS: TILT (propiconazole 250 EC)

BAYLETON 50WP (tri adi mefon 50WP)
BAYLETON 50DF (tri adi mefon 50DF)
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HWG 1608 (tebuconazole 1.2 EQC)
ELI TE 45DF (tebuconazole 450 g/L)
Surfactants: RENEX 36, COVPANI ON, AGRAL 90, and ENHANCE

METHODS: Barley plots, cv. Rodeo, were established 05-10-91 at a seeding rate of
300 vi abl e seeds per n2. Each plot was 10 rows wide by 4.0 mlong with 17.8 cm
bet ween each row. Foliar fungicide treatnments were replicated in a conplete
random zed bl ock design. At Zadok's Growth Stage 49, treatments were applied at
the rates listed in the table below, using a CO2 backpack sprayer. Disease
severity at application was |less than 2% on any leaf. Yield, thousand kerne

wei ghts and hectolitre weights were deternmined fromthe harvest of the centre
seven rows of each plot, using a small plot conbine.

RESULTS: Results of the effects of the foliar fungicide treatnents on yield of
barley are listed in the table bel ow

CONCLUSI ONS: There were no significant differences in any of the treatnments on
yield, hectolitre weights or thousand kernel weights. Wather for the season was
drier than normal during the mid-part of the production season. This led to a | ow
i nci dence and severity in foliar diseases until very near maturity when foliar

di sease has less of a yield inpact.

Tr eat nent Rat e Yield Hectoliter Thousand
(g ai/ha) (kg/ ha) Wei ght Ker ne
(kg/ ha) Wei ght ()
Untreated control 0 3070 63.52 46. 20
Tilt 125 2746 63.12 47. 10
Bayl et on 50WP 125 2734 63. 06 46. 70
Bayl et on 50DF 125 2835 63. 09 46. 80
HWG- 1608 1. 2EC 125 2776 63. 65 46. 90
Elite 45DF 125 2953 63. 24 47. 20
Elite 45DF+Renex 36 125+0. 25 v/v 3121 63. 58 46. 80
El it e 45DF+Conpani on 125+0. 25 v/v 2672 63. 80 47. 30
Elite 45DF+Agral 90 125+0. 10 v/v 3180 63. 24 46. 00
El i te 45DF+Enhance 125+0.5 L/ ha 2722 63. 84 47. 40
NS NS NS

NS - not significant at P = 0.05
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#129

STUDY DATA BASE: 303-1412-8907
CROP: Barley cv. Al bany

PEST: Net Bl otch, Pyrenophora teres

NAME AND AGENCY

MARTIN, R A and CHEVERIE, F.G

Agricul ture Canada, Research Station, Charlottetown
Prince Edward |sland, Cl1A 7MB

Tel . (902) 566-6851, Fax (902) 566-6821

TI TLE: EVALUATI ON OF SANDOZ SEED TREATMENTS ON DI SEASE CONTROL AND Yl ELD
POTENTI AL | N BARLEY, 1990

MATERI ALS: VI TAFLO (carbathiin 167 g/L, thiram 148 g/L)
SAN- 619F SL (cyproconazole 4 g/L)
SAN- 619 SC (cyproconazole 4 g/L)
UBI - 2568 (triadi menol 60 g/L)

METHODS: Barl ey seed, cv. Al bany, was treated with the above materials at the
rates indicated in the table below. Barley plots were established on 25-05-90, at
a seeding rate of 300 viable seeds per m2. Each plot was 10 rows wide by 3.5 m
long with 17.8 cm between each row. Treatnments were replicated four tines in a
random zed bl ock design. At Zadoks Growt h Stage (ZGS) 15, energence counts were
taken on 2 mof row per plot. The herbicide Refine was applied on 23-06-90 at a
product rate of 22 g/ha. Seedling blight and foliar net blotch were assessed at
ZGS 30 on 20 whol e plants per plot, using a 0-4 scale where 0 indicated di sease
free and 4 was severely di seased.

Seedl ing blight was based on discoloration of the subcrown internode. Yield and
t housand kernel weights were determ ned by the harvest of 7 rows of each plot
using a small plot conbine.

RESULTS: Results are listed in the table bel ow

CONCLUSI ONS: There were no significant differences fromany of the neasured
parameters except for energence which was variable in the treatments. This may
have been due to | ow di sease pressure during the growi ng season and a severe

i nfestation of barnyard grass in the plot area.

Rat e Seedl i ng Net Thousand
(g ai/kg Enmer gence Bl i ght Bl ot ch Yield Ker ne

Tr eat nent seed) (m 2) (0-4) (0-4) (kg/ ha) Weight (Q)
Unt r eat ed 0 128 1.75 0.5 3142 40.8
Vitaflo 280 1.03 153 1.50 0.0 2994 40. 2
SAN- 619F SL 0.01 124 1.75 0. 25 3264 38.5
SAN- 619F SL 0. 015 137 1.50 0.5 3056 39.7
SAN- 619F SC 0.01 104 1.50 0.0 2871 40. 4
SAN- 619F SC 0. 015 130 1.50 0. 25 2840 39.0
UBI - 2568 0. 15 135 2.00 0. 25 2868 39.2

SEMF 7.7

LSD (0. 05) ** 23 NS NS NS NS
* SEM = Standard Error of Mean
** |SD = Value at a 0.05 level of probability
NS = Not significant at P = 0.05
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#130
CROP: Barley cv. Harrington

PEST: Net bl otch, Pyrenophora teres
Spot bl otch, Cochli obol us sativus

NAME AND AGENCY

ROURKE, D.R. S. and DCELL, R.J.

Ag Quest Inc. Mnto, Manitoba ROK 1M
Tel . (204) 776-2087 Fax (204) 776-2250

TI TLE: EVALUATI ON OF PROPI CONAZOLE APPLI CATION TI M NG FOR THE CONTROL OF FOLI AR
DI SEASES | N BARLEY

MATERI ALS: TILT 250 EC (propi conazol e)

METHODS: Harrington barley was planted on May 16, 1991 at a rate of 90 kg/ha in
15 cmrows. The previous crop was wi nter wheat. 44 kg/ha N and 22 kg/ ha P205 were
banded at seeding. Diclofop nethyl at 0.75 kg/ha and bronoxynil at 0.28 kg/ ha
were applied on May 27 for the control of grassy and broadl eaf weeds. The
experimental design was a randomn zed conplete block with 4 replicates. Plots were
2 x 7.5 mwith a 2 muntreated buffer between plots. The fungicide was applied at
3 crop growth stages: June 27 at Zadoks 37, July 3 at Zadoks 49, and July 11 at
Zakoks 59. Application was nade with a conpressed air bicycle sprayer on June 27,
and a conp. air backpack sprayer on July 3 and 11. Both sprayers delivered 200

L/ ha at 275 kPa with 80015 nozzles. Plots were rated for disease severity using a
0-9 scale where 0 is disease free and 9 is > 50% | eaf area infected. The trial
was harvested August 13 and kernal weight determined fromthe harvested sanple.
The data was anal yzed using Duncans MRT at the 0.05 significance |evel.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: Al'l fungicide application timngs reduced di sease | evels and

i ncreased yields and kernal weight. The best tim ngs were Zadoks 37 and 49, as
these had | ower |evels of disease and resulted in grain yields significantly
hi gher than the untreated check

Tr eat nent Rate Growth 0-9 Di sease Yield Ker nel Wit
kg/ ha Stage Rating July 23 kg/ ha g/ 1000
Untreat ed Check - - 6. 6a* 3633Db 36. 2b
Pr opi conazol e 0.125 37 5.1b 4186a 41. 3a
Pr opi conazol e 0.125 49 5.1b 4044a 39. 4ab
Pr opi conazol e 0.125 59 5.5b 3864ab 39. 5ab
* Means followed by the same letter do not differ significantly (Duncan's

mul tiple range test, P = 0.05).
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#131

STUDY DATA BASE: 375-1431-7631

CROP: Meadow Bronmegrass, Bromus riparius cv. Regar
PEST: Head snut, Ustilago bull ata Berk

NAME AND AGENCY

TURNBULL, G D. and GOSSEN, B.D.

Agricul ture Canada Research Station, 107 Science Pl ace
Saskat oon, SK S7N 0X2

TI TLE: EVALUATI ON OF FUNG Cl DAL SEED TREATMENTS FOR CONTROL OF HEAD SMUT ON
MEADOW BROVEGRASS

MATERI ALS: UBI - 2155 (carbathiin 26.7% + thiram 38.8%
THI RAM 50 WP ('t hiram
CAPTAN (captan, 7.5%
TILT 250 EC (propiconazol e)
TF-3770 (hexaconazole 12.5 g/l)

METHODS: Natural ly infested neadow bronmegrass seed was dusted with 3.6 g spores/
kg seed. The treatnments were applied to 25 g batches in 500 m Ehrl enneyer
flasks, except for three levels of UBI-2155 treated by G o-Tech. The trial was
seeded on 08 June, 1990 at Saskatoon, and on 12 June, 1990 at Melfort. Plots
consisted of single 6 mrows with 0.3 mbetween rows, in a 6- replicate

random zed conpl ete bl ock. Energence was counted at Melfort on 07 August, 1990.
Snmutted plants were counted and an estimate of row full ness was nmade at Saskat oon
on 10 June, 1991, and at Melfort on 17 June, 1991

RESULTS: Results are summari zed in the table bel ow

CONCLUSI ONS: All seed treatnments significantly reduced di sease. Energence was

i mproved by application of Tilt, and of UBI-2155 at 2.45, 4.90, and 12.25 g/kg
seed. At Saskatoon, thiram captan, and UBI-2155 applied at the |lowest rate

i mproved row fullness, while at Melfort, only UBI-2155 applied at 9.8 g/kg seed
showed any i nprovenent over the inocul ated check. (This study was supported in
part by the Saskat chewan Agricul ture Devel opnment Fund and by the Canadi an Seed
Growers Associ ation).
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MELFORT
Tr eat ment Rat e Emer gence % Row Snutt ed
g ai/kg Ful I ness Pl ant s/ Row
UBI - 2155 2.45 38.3 AB 78.3 AB 0.2 B
UBI - 2155 4.90 41.7 AB 71.7 AB 0 B
UBI - 2155* 4.90 22.7 BC 52.5 AB 0 B
UBI - 2155 7.35 33.3 ABC 62.5 AB 0 B
UBI - 2155* 7.35 37.5 ABC 74.2 AB 0 B
UBI - 2155 9. 80 54.3 A 83.3 A 0.2 B
UBI - 2155* 9. 80 34.2 ABC 61.7 AB 0 B
UBI - 2155 12. 25 22.8 BC 67.5 AB 0 B
TILT 250 EC 0.15 38.8 AB 73.3 AB 0 B
TF-3770 0. 025 25.7 BC 55.8 AB 0 B
THI RAM 50 WP 2.7 28.3 BC 65.8 AB 0.9 B
CAPTAN 2.6 26.5 BC 65.8 AB 0.2 B
Uni nocul at ed Check 34.3 ABC 60.8 AB 8.7 A
I nocul at ed Check 14.3 C 45.0 B 7.0 A
SASKATOON
Tr eat nent Rat e % Row Snutt ed
g ai/kg Ful | ness Pl ant s/ Row
UBI - 2155 2.45 69.2 ABC 0 C
UBI - 2155 4.90 61.2 BCD 0 C
UBI - 2155* 4.90 60.0 CD 0.3 C
UBI - 2155 7.35 65.2 ABCD 0 C
UBI - 2155* 7.35 62.5 BCD 0 C
UBI - 2155 9. 80 63.3 BCD 0 C
UBI - 2155* 9. 80 59. 2 CD 0 C
UBI - 2155 12. 25 66. 7 ABCD 0 C
TILT 250 EC 0.15 68. 3 ABCD 0 C
TF-3770 0. 025 64.2 ABCD 0 C
THI RAM 50 WP 2.7 73.3 AB 0 C
CAPTAN 2.6 75.0 A 0 C
Uni nocul at ed Check 65. 0 ABCD 4.0 B
I nocul at ed Check 56.7 D 5.5 A
* Gro-Tech treated Means foll owed by the sane letter do not differ

significantly according to Duncan's Miultiple Range Test.

#132

STUDY DATA BASE NUMBER: 375-1411-8719

CROP: Spring wheat, cultivar Leader

PEST: Common root rot, Cochliobolus sativus

NAME AND AGENCY

JONES- FLORY, L.L., DUCZEK, L.J.

Research Station, Agriculture Canada, 107 Science Pl ace
Saskat oon, Saskatchewan S7N 0X2

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

TI TLE: EFFECT OF SEED TREATMENT FUNG CI DES ON EMERGENCE, COMMON ROOT ROT AND
Yl ELD OF LEADER SPRI NG WHEAT, 1991
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MATERI ALS: EXP 80240A

AGROX FLOWABLE (maneb 300 g/L
TF-3770 (hexaconazole 12.5 g/L)
TF- 3785 (hexaconazole 10.0 g/L)
TF- 3787 (hexaconazole 12.5 g/L)
UBI - 2100-2 (carbathiin 230 g/L)
UBI - 2584-1 (tebuconazole 8.33 g/L)
UBI - 2568 (triadi menol 60g/L)

)
L
L
L
L

METHODS: The test was done at Saskatoon, Saskatchewan in 1991. Naturally
occurring inoculumof C. sativus was relied upon for infection. Seed was treated
in 1000 mM glass jars. Chem cal treatnents were dispersed over the glass surface,
then 275g of seed was added and shaken. To ensure uniform coverage of the seed,
the first treated | ot of seed was discarded and a second | ot was packaged for
seedi ng. A randomnm zed conplete bl ock design with six replicates made up the test.
Each plot was 4 rows; each row was 6 mlong. Rows were 23 cm apart with 350 seeds
pl anted in each row. Seeding and fertilizing (40 kg/ha with 11-55-0) took pl ace
May 23; energence was recorded June 11 on 2 mof one of the center rows;
harvesting (3 rows x 5 mlong) was done on Septenber 5 with yield recorded as
grams per plot. Conmon root rot was recorded at the soft dough stage on August 21
by rating 50 plants, randomy selected fromone row. Commobn root rot was

determ ned by counting the nunber of plants with | esions covering greater than
50% of the subcrown internode. Percent common root rot was cal cul ated by

mul tiplying the field score by two.

RESULTS: The results are summuarized in the table bel ow

CONCLUSI ONS: Five treatnments had significantly (P=0.01) | ower disease ratings
than the control: TF-3787, TF-3770, UBI-2568, TF-3785 and UBI-2584-1. Yield was
not affected by any of the treatnments. Treatnment with TF-3770, UBI-2568, and
TF- 3787 thickened subcrown internodes and these treatnents, as well as TF-3785,
i ncreased the nunmber of subcrown internode tillers. Treatnments with EXP 80240A
significantly reduced the energence relative to the control

PRODUCT RATE EMERGENCE = COVMON ROOT Yl ELD
(g a.i./kg seed) (plants/2m ROT (%9 (g/subplot)
Check --- 75a* 53a* 1109a*
EXP 80240A-1 0. 30 47b 53a 1032a
EXP 80240A- 2 0.40 46b 60a 1000a
TF- 3767 0.45 89a 54a 1119a
TF-3770 0.02 84a 7c 1043a
TF- 3785 0.02 82a 15c 1127a
TF- 3787 0.02 89a 7c 1106a
UBI - 2100- 2 0. 55 86a 53a 1141a
UBI - 2568 0. 30 8la 10c 1091a
UBI - 2584- 1 0.02 76a 32b 1066a
* Val ues in the sanme colum which are not followed by the sane letter are

significantly different at the 1% | evel of probability according to
Duncan's Multiple Range Test.
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#133

STUDY DATA BASE: CA30-91- P800
CROP: Spring \Wheat cv. Manitou X
PEST: Loose smut, Ustilago tritici

NAME AND AGENCY: DYKSTRA, C.E. and SM TH, D.B.
I CI Chi prman, A business of ICl Canada Inc.
P. O. Box 9910, Stoney Creek, Ontario L8G 371
Tel . (416) 643-4123, Fax (416) 643-4099.

TI TLE: EVALUATI ON OF HEXACONAZOLE AS A SEED TREATMENT FUNG ClI DE | N CEREALS

MATERI ALS: TF-3770 (hexaconazole; 12.5 g/L)
TF- 3787 (hexaconazol e; 10 g/L)
TF- 3785 (hexaconazol e; 10 g/L)
VI TAFLO 280 (carbathin; 167 g/L, thiram 148 g/L)
AGROX FL (maneb; 300 g/L)

METHODS: Naturally infected seed was separated into 100 g lots, and treated on
April 23, 1991 using a mni-rotostat seed treater. The treatnments were sown at a
rate of 200 seeds/4m row on April 25, 1991 at MIIgrove, Ontario using a

preci sion cone seeder. Each plot consisted of one 4 mrow, and were replicated 4
tines in a conplete random zed bl ock design. The number of plants per plot were
counted at approximtely 50% enmergence and 100% energence to determ ne any
treatnent affects. Later in the season, total head counts of the plots were
recorded along with the nunmber of |oose smutted heads to determ ne the |evel of

i nfection and subsequent control with the treatnents.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: The treatnents did not significantly affect plant emergence conpared
to the check. Al treatments significantly reduced the nunber of snut infected
heads conmpared to the check. Al rates of TF-3787 and TF-3785 at 0.015 and 0.025
g ai/ kg seed provided | oose snut control equivalent to the |ead TF-3770
formul ati on of hexaconazol e.

TREATMENT RATE EMERGENCE  TOTAL HEAD | NFECTED
100 % COUNT HEADS

(g a.i./kg seed ) 21/ 05 10/ 07 10/ 07
1 UNTREATED --- 125.5 ab 205.8 a 15.8 a
2 TRF-3770 12.5 FS 0. 015 133.3 a 197.3 ab 1.0d
3 TRF-3770 12.5 FS 0.02 120.3 ab 186.0 ab 0.5 d
4 TF-3770 12.5 FS 0. 025 107.3 b 199.0 ab 0.0 d
5 TF-3787 10 FS 0. 015 122.0 ab 214.8 a 1.3 d
6 TF-3787 10 FS 0.02 131.5 a 203.3 a 0.5 d
7 TRF-3787 10 FS 0. 025 117.0 ab 185.3 ab 0.0 d
8 TF-3785 10 FS 0. 015 127.8 ab 191.0 ab 0.8 d
9 TF-3785 10 FS 0.02 127.8 ab 189.5 ab 5.3 ¢
10 TF-3785 10 FS 0. 025 115.8 ab 169.5 b 2.5 cd
11 VI TAFLO 280 LS 0.55/0. 49 137.8 a 198.5 ab 1.3 d
12 AGROX FL 0.54 132.3 a 194.5 ab 11.5 b
LSD( 0. 05) = 20.6 27.5 2.8
Standard Dev. = 14. 25 19. 05 1.93
cv = 11. 42 9.79 57.56

Means foll owed by sane letter do not significantly differ (Duncan's MRT
P=. 05)
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#134

STUDY DATA BASE: CA30-91-P801
CROP: Spring Wheat cv. Manitou X
PEST: Loose smut, Ustilago tritici

NAME AND AGENCY: DYKSTRA, C.E. and SM TH, D.B.
I CI Chi prman, A business of ICl Canada Inc.
P. O. Box 9910, Stoney Creek, Ontario L8G 371
Tel. (416) 643-4123 Fax (416) 643-4099

TI TLE: EVALUATI ON OF HEXACONAZOLE AS A SEED TREATMENT FUNG CI DE | N CEREALS

MATERI ALS: TF-3770 (hexaconazole; 12.5 g/L)
TF- 3787 (hexaconazol e; 10 g/L)
TF- 3785 (hexaconazol e; 10 g/L)
VI TAFLO 280 (carbathin; 167 g/L, thiram 148 g/L)
AGROX FL (maneb; 300 g/L)

METHODS: Naturally infected seed was separated into 100 g lots, and treated on
April 23, 1991 using a mni-rotostat seed treater. The treatnments were sown at a
rate of 200 seeds/4m row on May 7, 1991 at Copetown, Ontario using a precision
cone seeder. Each plot consisted of one 4 mrow, replicated 4 times in a conplete
random zed bl ock design. The nunber of plants per plot were counted for at

approxi mately 50% enmergence and 100% enmergence to determ ne any treatnment

affects. Later in the season, total head counts of the plots were recorded al ong
wi th the nunber of snutted heads to determine the |evel of infection and
subsequent control with the treatnments.

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: The TF-3787 formulation at 0.025 g a.i./kg seed significantly
reduced the 100% enmergence rating conpared to the check. This reduction was not
significant between the other treatnents applied. Al treatnments significantly
reduced the nunber of snut infected heads conmpared to the check with the
exception of AGROX FL which had a significantly higher nunmber of snut infected
heads conmpared to the check. The | ow head count of all plots may be attributed to
a heavy infestation of crabgrass and drought conditions at this trial site later
in the season.
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TREATMENT RATE EMERGENCE RATI NG | NFECTED TOTAL HEAD
50 % 100 % HEADS COUNT
(No of plants/plot) No/ pl ot No/ pl ot
(g a.i./kg seed) 14/ 05 18/ 05 08/ 07 08/ 07
1 UNTREATED --- 109.5 a 137.3 a 5.0 b 69.3 b
2 TRF-3770 12.5 FS 0. 015 83.0 bc 131.5 a-d 0.0 c 69.5 b
3 TRF-3770 12.5 FS 0.02 72.0 cd 129.3 a-d 0.0 c 81.8 b
4 TF-3770 12.5 FS 0. 025 73.0 cd 128.0 a-d 0.0 c 78.5 b
5 TF-3787 10 FS 0. 015 79.0 cd 138.8 ab 0.0 c 89.8 ab
6 TF-3787 10 FS 0.02 78.0 cd 124.3 a-d 0.3 c 74.5 b
7 TF-3787 10 FS 0. 025 56.0 d 112.5 d 0.0 c 86.0 ab
8 TF-3785 10 FS 0. 015 66.5 cd 119. 8 bcd 0.3 c 80.3 b
9 TF-3785 10 FS 0.02 89.5 abc 130.8 a-d 0.3 c 84.0 b
10 TF-3785 10 FS 0. 025 78.3 cd 118.3 cd 0.0 c 81.0 b
11 VI TAFLO 280 LS 0.55/0. 49 87.5 abc 130.0 a-d 0.5 ¢c 83.3 b
12 AGROX FL 0.54 103.8 ab 141.3 a 9.8 a 111.3 a
LSD (. 05) = 21.5 16.7 2.0 25.1
Standard Dev. = 14. 88 11.59 1.39 17. 39
cv = 18. 30 9.02 104.04 21.10
Means foll owed by sane letter do not significantly differ (Duncan's MRT
P=. 05)
#135

| CAR/ | RAC: 89110061
CROP: Spring wheat, cv. Mnitou/ Tobari 66//Kitt
PEST: Loose smut, Ustilago tritici

NAME AND AGENCY

JAMES, T.D.W and SUTTON, J.C.

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

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

TI TLE: EFFECTS OF FUNG CI DE SEED TREATMENTS ON LOOSE SMUT OF SPRI NG WHEAT

MATERI ALS: TF-3770 (12.5 g/l hexaconazol e)
TF-3787 (10 g/1 hexaconazol e)
VI TAFLO 280 (carbathiin plus thiram

METHODS: Naturally infected wheat seed was treated using a mni-rotostat treater
at doses indicated in the table. The wheat was sown on 3 May, 1991 in single 1.5
mrows at the Arkell Research Station, near Guel ph. The rows were spaced 2 m
apart and the seeding rate was approximtely 100 seeds/row. Each treatnment was
replicated six tines in a random zed conpl ete bl ock design. Anmpniumnitrate
(34-0-0) was applied imedi ately after sowi ng at approximtely 150 kg/ ha. The
previous crop in the plot area was spring wheat grown in 1990. Loose snut was
assessed on 2 July, 1990 (wheat GS 59-61*) by counting the number of snutted and
heal thy spikes in each treatnent row. The inci dence data were transfornmed to
arcsin values for analysis; untransformed nmeans are reported in the table.

RESULTS: The | oose snut data are reported in the table.
CONCLUSI ONS: All of the seed treatnments significantly reduced incidence of |oose

smut conpared to the untreated check. TF-3770 and TF-3787 suppressed smnut
compl etely.
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* Gowth stage on scal e of Zadoks, Chang and Konzak.

Fungi ci de
For mul ati on Dose
(g Al/kg seed) I nci dence of | oose smut (%
Untreated check - 6. 7a*
VI TAFLO 280 0. 550 0.1b
TF-3770 0. 020 0.0 b
TF- 3787 0. 020 0.0 b
* Numbers in a columm followed by the same letter are not significantly

different according to the Waller-Duncan Bayesian K-ratio t-test.

#136
CROP: Spring Wheat, Manitou/ Tobari 66//Kitt
PEST: Loose Smut, Ustilago tritici

NAME AND AGENCY

VAUGHN, F.C.

Vaughn Agricul tural Research Services Ltd.

96 I nverness Drive, Canbridge, Ontario, N1S 3P3
Tel . 519-740-8739 Fax 519-621-0198

TI TLE: CHEM CAL CONTROL OF LOOSE SMUT ON SPRI NG WHEAT
MATERI ALS: TF-3770, TF-3787, VITAFLO 280 (Carbathiin)

METHODS: Naturally infected wheat seed was treated using a M ni-Rotostat seed
treater on April 23, 1991. The treated seed was planted in Branchton on a wel
wor ked sandy | oam soil using a push seeder on May 2, 1991. A total of 200 seed
was planted in each treatnent row which was 4 min |l ength. The experinenta

desi gn consi sted of a random zed conpl ete bl ock design with four replicates.
Three treatnments and a non-treated control were included in each block. Both
enmergence counts (total nunber of plants emerged out of 200) and vigour ratings
(10-best, O-worst) were taken on May 16, 1991. The total nunber of smutted heads
out of 200 was counted and a percentage cal cul ated on June 26, 1991

RESULTS: As presented in the table bel ow.
CONCLUSI ONS: TF-3770 at 0.02, TF-3787 at 0.02 and VI TAFLO 280 at 0.55 g a.i./kg

seed all provided excellent control of |oose snut. There were no significant
di fferences between treatnments for the energence counts and vigour ratings.

Tr eat ment Rat e Vi gour Emer gence Per cent
(g ai/kg seed) Rat i ngs Count s Loose Snut
May 02 May 16 May 16 June 26
Check - 9.8 A* 153.3 A 8.20 A
TF-3770 0. 02 9.3 A 148.0 A 0.00 B
TF-3787 0. 02 9.3 A 152.3 A 0.00 B
VI TAFLO 280 0.55 10.0 A 160.5 A 0.25 B
* Val ues within a colum followed by the sane letter are not significantly

different at the P=.05 level. (Duncan's nultiple range test).
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#137

STUDY DATA BASE NUMBER: 375-1411-8719
CROP: Spring wheat, cv. Katepwa, Fielder
PEST: Naturally occurring foliar diseases

NAME AND AGENCY

JONES- FLORY, L.L., DUCZEK, L.J., REED, S.

Research Station, Agriculture Canada, 107 Science Pl ace,
Saskat oon, Saskatchewan S7N 0X2

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

TI TLE: EFFECT OF FOLI AR FUNG CI DE TREATMENTS ON FOLI AR DI SEASE AND YI ELD OF
| RRI GATED SPRI NG WHEAT, 1991

MATERI ALS: BASF: POLYRAM DF (metiram 80% WP)
Ci ba CGeigy: TILT (propiconazole 250g/L)
Rohm and Haas: DI THANE DG (rmancozeb 75% WP)

METHODS: The test was perforned at the Irrigation Devel opment Centre, Qutl ook
Saskat chewan. In the spring 100 kg/ ha of 34-0-0 was broadcast. During the grow ng
season, water was applied when tensionmeter readi ngs neasured -0.5 bar. A
split-plot design was used with cultivars as main plots and treatnments as

subpl ots. There were four replicates. Each subplot was made up of eight rows.
Rows contai ned 350 seeds, were 6 mlong and 23 cm apart. Four rows of barley were
pl ant ed between subplots. Seeding and fertilizing (50 kg/ha of 11-55-0) took

pl ace May 17. Fungicide treatnments were sprayed using a hand-held, CO2
pressurized, 4 nozzle boom sprayer (nozzle size 0.01) that delivered 225 L/ha at
240 kPa. The foliage of 8 rows was sprayed for each treatnent. Control subplots
were sprayed with water. Spray rates are indicated in the table bel ow Spraying
took place July 3 (G S.41-45, booting) and July 9 (G S. 45-59, booting to

conpl etion of inflorescence energence). Ten penultimate | eaves were coll ected
July 30 (G S. 75-79, nediumto late mlk stage) fromrandomy selected plants in
the center two rows of each subplot and were stored at 50C until actual percent
di sease coverage was rated. Leaves fromthe control subplots were pressed and
dried. They were scanned to determ ne the presence of obligate pathogens. Dried
| eaf pieces (4-6 cm containing | esions werewashed for 1 hour, surface
disinfected for 1 mnute in 0.6% sodi um hypochlorite, rinsed three times with
sterile distilled water and then put on water agar (1.8% containing 100nmg/L
streptomycin sulfate and 50 ng/L vanconyci n hydrochl oride. Plates were incubated
under a m xture of blacklight, blacklightblue and cool white fluorescent |ights
for 12 hours alternating with 12 hours dark at 200C. Sporul ati on was observed
after about one week. Harvesting of 5 rows x 5mlong occurred Septenber 3 with
yield recorded as grams per subpl ot.

RESULTS: Results are summarized in the table below. Cultivars were significantly
(P=0.01) different for yield with Fielder averagi ng 3309 g/subpl ot and Kat epwa
2513. However, the cultivar x treatnment interaction was not significant for

di sease but it was significant (P=0.05) for yield because of the lowyield in
Fielder for Dithane relative to the other treatnents. In the table, data for
cultivars was conmbi ned. In Katepwa, 75% of the |eaf disease was caused by
Septoria nodorum 10% by S. avenae f.sp. triticea, and 15% by Pyrenophora
tritici-repentis (tan spot). The major cause of |eaf disease in Fielder was S.
nodorum at 70% while S. avenae f.sp. triticea caused 10% and P. tritici-repentis
20%

CONCLUSI ONS: All treatnments showed a significant (P=0.01) reduction in percent
foliar disease over the control. Yield was al so significantly (P=0.01) inproved
in all of the treatments with an average yield increase of 9% over the control
(This study was supported by the Irrigation Based Econonm ¢ Devel opment Fund, and
the assistance of personnel at the Saskatchewan Irrigation Devel opnent Centre is
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gratefully acknow edged.)

RATE SPRAY SCHEDULE FOLI AR Yl ELD
TREATMENT g a.i./ha July 3 July 9 DI SEASE (%9 (g/ subpl ot)
Contr ol --- spray spray 2 a* 2714  Db*
TILT-1 spray 125 --- spray 3 b 2948 a
TILT-2 sprays 125 spray spray 2 b 2992 a
DI THANE DG 1800 spray spray 4 b 2916 a
POLYRAM DF 1800 spray spray 3 b 2985 a

e sane letter are

Val ues in the sanme colum which are not followed by th
lity according to

significantly different at the 1% 1| evel of probab
Duncan's Multiple Range Test.

t
it

#138

STUDY DATA BASE NUMBER: 375-1411-8719
CROP: Spring wheat, cv. Katepwa, Fielder
PEST: Naturally occurring foliar diseases.

NAME AND AGENCY

JONES- FLORY, L.L., DUCZEK, L.J., REED, S.

Research Station, Agriculture Canada, 107 Science Pl ace,
Saskat oon, Saskatchewan S7N 0X2

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

TI TLE: EFFECT OF APPLI CATION TIM NG OF TILT ON FOLI AR DI SEASE AND Yl ELD OF
| RRI GATED SPRI NG WHEAT, 1991

MATERI ALS: Ci ba Geigy: TILT (propiconazole 250g/L).

METHODS: The test was perforned at the Irrigation Devel opment Centre, Qutl ook
Saskat chewan. In the spring 100 kg/ha of 34-0-0 fertilizer was broadcast. During
the grow ng season, water was applied when tensioneter readi ngs neasured -0.5
bar. A split-plot design with four replicates was used with cultivars as min
plots and treatnments as subplots. Each subplot was made up of eight rows. Four
rows of barley were planted between subplots. Seeding and fertilizing (50 kg/ha
of 11-55-0) took place May 17. Treatnments were sprayed using a hand-held, CO 2
pressurized, 4 nozzle boom sprayer (nozzle size 0.01) that delivered 225 L/ha at
240 kPa. The foliage of 8 rows was sprayed for each treatnent. Tilt was applied
to subplots at a rate of 125 g a.i./ha. Growth stages and spray dates are |isted
in the table below The control subplots were sprayed with water once during the
growi ng season and untreated subplots were not sprayed. Ten penultimate |eaves
were collected July 30 (G S. 75-79, nediumto late mlk) fromrandomy sel ected
plants in the center two rows of each subplot and were stored at 5 degrees C
until actual percent disease coverage was rated. Leaves fromthe control subplots
were pressed and dried, then scanned to determ ne the presence of obligate

pat hogens. Dried | eaf pieces containing | esions were prepared and plated on water
agar containing antibiotics. Plates were incubated for about a week and
sporul ati on was observed. Harvesting of 5 rows x 5 mlong occurred Septenber 3
with yield recorded as granms per subplot.

RESULTS: Results are summarized in the table below Cultivars differed
significantly (P=0.05) for percent disease levels (Katepwa 8% Fielder 5%, and
had significantly (p=0.01) different yields (Katepwa 2429 g/subplot, Fielder
3219). However, the cultivar by treatnent interaction was not significant so the
data for cultivars was conmbined in the table. In Katepwa, 95% of the |eaf disease
was caused by Septoria nodorum and 5% by Pyrenophora tritici-repentis (tan spot)
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while in Fielder, S. nodorum caused 90% and P. tritici-repentis 10%

CONCLUSI ONS: Fol i ar di sease was significantly (P=0.01) reduced fromthe contro
for two spray dates: Tilt-4 and Tilt-5. Gowth stages for these spray dates
ranged frombooting (G S. 41) to conpletion of inflorescence emergence (G S. 59).
Yield was significantly (P=0.05) different fromthe control with Tilt-4 and
Tilt-7 having 12% and 11% hi gher yields, respectively, than the control. (This
study was supported by the Irrigation Based Econon c Devel opnent Fund, and the
assi stance of personnel at the Saskatchewan Irrigation Devel opnent Centre is
gratefully acknow edged.)

TREATMENT SPRAY DATE GROWIH STAGE FOLI AR Yl ELD
DI SEASE (% (g/subpl ot)
Unt r eat ed ---- ---- 9 a** 2630 b**
Control July 9 G S. 45-59* 8 ab 2691 b

Booting to conpl eted
enmergence of inflorecence

TILT-1 June 10 G S. 20-22 7 ab 2828ab
Tillering

TILT-2 June 17 G S. 23-25 8 ab 2762ab
Tillering

TILT-3 June 25 G S. 31-32 6 a 2786ab
St em el ongati on

TILT-4 July 3 G S. 41-45 3 c 3021a
Boot i ng

TILT-5 July 9 G S. 45-59 3 c 2811ab

Booting to conpl eted
energence of inflorescence

TILT-6 July 16 G S. 69 6 a 2898ab
Ant hesi s conpl ete
TILT-7 July 23 G S 71-76 6 a 2981a
Early to nediumm |k
* G S. according to Tottman, D.R and Broad, H. 1987. Ann. appl.Biol
110: 441- 454.
** Val ues in the sane colum which are not followed by the sane letter are

significantly different at the 5%l evel of probability according to
Duncan's Multiple Range Test.

#139

STUDY DATA BASE: 303-1120- 8805

CROP: Spring wheat cv. Katepwa, Spring oats cv. Tibor

PEST: Naturally occurring seedling blights.

NAME AND AGENCY

JOHNSTON, H. W

Agricul ture Canada, Research Station, P.O Box 1210

Charl ottetown, Prince Edward Island, Cl1A 7MB

Tel . (902) 566-6863, Fax (902) 566-6821

TI TLE: EVALUATI ON OF FUNGI Cl DE SEED TREATMENTS FOR SPRI NG WHEAT AND OCATS - 1991

MATERI ALS: BAYTAN (triadi menol, 317 g/L)

VI TAFLO- 280 (carbathiin 167 g/L + thiram 148 g/L)
TF- 3770 (hexaconazole, 2.5 g/L)

1991 Pest Managenent Research Report



170

METHODS: Pedi greed seed was treated with the materials at rates listed in the
table using a small batch rotary | aboratory seed treater. Plots were seeded on 17
May 1991 at a seeding rate of 400 and 300 viable seeds/n2 for wheat and oats,
respectively. Plots were established in a conplete random zed bl ock with each
plot 2 x 5 m Enmergence was determ ned at Zadoks (ZGS) 10. Leaf disease severity
was determ ned on a 1-9 scale at ZGS 72. Yield performance was determ ned on a
harvest of the centre 6 rows of each plot using a Hege 125 small plot conbine.

RESULTS: Foliar disease |esioning was | ess severe than usual and not
significantly influenced by treatment in severity on each crop and thus not
reported. This |lack of disease was attributed to warmdry weather in June and
Jul y.

CONCLUSI ONS: VI TAFLO- 280 and TF-3770, denonstrate at the low rate, inproved
emergence of Katepwa wheat while only VI TAFLO 280 denpnstrated an inprovenent in
1000- K wei ghts. Wheat yields were not influenced by the materials under

eval uation. Qats did not respond to any of the treatnments eval uated.

Kat epwa wheat Ti bor oats
Rat e Enmer gence 1000-K Yield Emer gence 1000-K Yield
Tr eat nent g ai/ kg seed #1 2 g kg/ ha #1 2 g kg/ ha
Check --- 300 35. 26 2424 245 34. 46 2793
BAYTAN 0. 15 373 35.02 2500 278 34.13 2917
VI TAFLO- 280 1.03 345 37.20 2726 229 33.83 2386
TF-3770 0.01 355 35.31 2481 279 33.98 2411
TF-3770 0.02 296 36. 10 2551 271 34.09 2188
TF-3770 0. 04 357 35.98 2397 --- --- ---
LSD (P=0.5) 50.1 1.242 NS NS NS NS
#140

CROP: Wheat, cv. Katepwa

PEST: Tan spot, Pyrenophora tritici-repentis
Septoria, Septoria nodorum

NAME AND AGENCY

PRENDERGAST, Louise P

Rohm and Haas Canada Inc., 9-830 King Edward Street
W nni peg, Manitoba R3H 0P5

Tel. (204) 774-1755 Fax (204) 774-3943

TI TLE: EVALUATI ON OF FUNG CI DES FOR CONTROL OF FOLI AR LEAF DI SEASES OF WHEAT,
1990

MATERI ALS: RH 4767 0.5 EC
DI THANE DF (mancozeb) 75% DF
DI THANE M 45 (mancozeb) 80% WP
COVPANI ON (octyl phenoxypol yet hoxyet hanol n-but anol)
TILT (propiconazole) 250 EC

METHODS: Treatnents were nmade to plots 2.5 mX 8.0 mwith a hand-held C02 sprayer
at a pressure of 310 kPa delivering 200 L/ha. Plots were replicated 4 tinmes in a
random zed bl ock design. Initial treatments were applied at Zadoks 47, July 7,
and subsequent applications (treatnents 6 and 8) were nade at Zadoks 59, on July
16. Di sease | evels were assessed on July 27 and yields were taken on August 31
Percent | eaf area | esioned and yields were anal ysed using an analysis of variance
and Duncan's multiple range test at the 0.05 significance |level. Location: Kane,
Mani t oba.
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RESULTS: As summarized in the table bel ow.

CONCLUSI ONS: All applications made to the crop reduced the progression of |eaf
di sease. Yields were all equal to those of the untreated check

APPLI CATI ON
TREATMENT RATE GROWH STAGE % LEAF AREA Yl ELD
kg ai/ha Zadoks LESI ONED g/sg m
RH 7592/ COMPANI ON 0.60/0.12% v/ v 47 17.8 cd* 319.5 ab
RH 7592/ COMPANI ON 0.09/0.12% v/ v 47 19.8 ¢ 331.5 ab
RH 7592/ DI THANE DF/ 0. 06/ 1. 69 47 14.0 cd 327.3 ab
COVPANI ON 0.12% v/ v
RH 7592/ DI THANE DF/ 0.09/1. 69 47 13.5 d 307.3 b
COVPANI ON 0.12% VIV
DI THANE DF/ COVMPANI ON 1.69/0.12% v/ v 59 18.8 cd 313.3 ab
DI THANE DF/ COVPANI ON 1.69/0.12% v/ v 47 & 59 15.3 cd 346.3 a
TILT EC 0. 125 47 18.8 cd 329.3 ab
DI THANE M 45 1.80 47 & 59 32.0 b 320.3 ab
UNTREATED CHECK 0. 00 -- 44.5 a 310.3 ab
* Means foll owed by the sane letter are not significantly different (P<O0.05,

Duncan's nultiple range test.

#141
CROP: \Wheat, cv. Katepwa

PEST: Tan spot, Pyrenophora tritici-repentis
Septoria, Septoria nodorum

NAMVE AND AGENCY

PRENDERGAST, Louise P

Rohm and Haas Canada Inc., 9-830 King Edward Street
W nni peg, Manitoba R3H 0P5

Tel. (204) 774-1755 Fax (204) 774-3943

TI TLE: APPLI CATI ONS OF DI THANE DF COVMPARED TO DI THANE M 45 FOR CONTROL OF FOLI AR
LEAF DI SEASES

MATERI ALS: DI THANE DF (rmancozeb) 75% DF
DI THANE M 45 (mancozeb) 80% WP

METHODS: Treatnents were nmade to plots 2.5 mX 8.0 mwith a hand-held C02 sprayer
at a pressure of 310 kPa delivering 200 L/ha. Plots were replicated 4 tinmes in a
random zed bl ock design. Initial treatnments were applied at Zadoks 50, July 8 and
any secondary applications were nmade at Zadoks 59, July 16. Di sease |evels were
assessed on July 10 (trace to 3% | eaf area |lesioned) and July 19 with yields
taken on August 30. Percent |eaf area |esioned and yields were anal ysed using an
anal ysis of variance and Duncan's nultiple range test at the 0.05 significance

l evel .

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: Di thane DF controlled | eaf disease as well as the standard Dithane
M 45 treatnment. Leaf diseases were significantly |ess severe than the untreated
check in treatments where two applications were nmade versus one. Seed wei ghts of
two treatments were significantly higher than the untreated check. However this
was not reflected in a significant increase in grain yield when conpared to the
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APPLI CATI ON

TREATMENT RATE ZADOKS % LEAF AREA YI ELD SEED (9)

kg ai/ha LESIONED g/sg m 1000kwt
DI THANE M 45 1.80 50 10.5 ab* 217.2 a 31.8 ab
DI THANE DF 1.69 50 11.2 ab 219.3 a 32.5 ab
DI THANE M 45 1.80 50 & 59 5.9 b 215.6 a 33.4 a
DI THANE DF 1.69 50 & 59 6.4 b 205.4 a 33.2 a
UNTREATED CHECK 0. 00 --- 13.8 a 194.4 a 30.9 b
* Means foll owed by the sane letter are not significantly different (P<O0.05,

Duncan's nultiple range test).

#142
CROP: Wheat cv. Katepwa

PEST: Tan spot, Pyrenophora tritici-repentis
Septoria avenae bl otch, Septoria avenae f.sp. triticea
Leaf rust, Puccinia recondita

NAME AND AGENCY

ROURKE, D.R. S. and DCELL, R.J.

Ag Quest Inc. Mnto, Manitoba ROK 1M
Tel . (204) 776-2087 Fax (204) 776-2250

TI TLE: EVALUATI ON OF TERBUCONAZCOLE FOR FOLI AR DI SEASE CONTROL | N SPRI NG WHEAT

MATERI ALS: BAY- HAG- 1608 45 DF (terbuconazol e)
BAY- HAG- 1608 3.6 FL (terbuconazol e)
TILT 250 EC (propiconazol e)

METHODS: Kat epwa spring wheat was planted on May 13, 1991 at a rate of 94 kg/ha
in 15 cmrows. The previous crop was w nter wheat. 44 kg/ha N and 22 kg/ ha P205
wer e banded at seeding. Diclofop nethyl at 0.75 kg/ha and bronoxynil at 0.28
kg/ ha were applied on May 27 for the control of grassy and broadl eaf weeds. The
experimental design was a random zed conplete block, with 4 replicates. Plots
were 2 x 7.5 mwith a 2 muntreated buffer between plots. Fungicides were applied
on June 27 at 10:30 amwith a conpressed air bicycle sprayer delivering 200 L/ ha
at 275 kPa with 80015 flat fan nozzles. The wheat was at Zadoks 39-49 at the tine
of application. Plots were rated for disease levels using a 0-9 scale where 0 is
di sease free and 9 is > 50 % | eaf area infected. The trial was harvested on
August 19. Kernal weight was determ ned fromthe harvested yield sanples. The
data was anal yzed using Duncan's nultiple range test at the 0.05 significance

l evel .

RESULTS: As presented in the table bel ow.
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CONCLUSI ONS: All fungicide treatnents reduced | evels of |eaf rust and tan
spot/septoria. Treated plots had grain yields significantly higher than the
untreated check. Kernal weights were higher in treated plots, but differences
were not al ways significant.

Tr eat nent Rate 0-9 Disease rating July 23 Yield Kernel Wjt
kg/ ha Leaf rust Tan spot/Sept. kg/ha g/ 1000
Untreated check - 4. 9a* 6. 5a 2342Db 28.7b
BAY- 1608 45 DF 0. 125 4.5b 4.5b 2627a 30. 7a
BAY-1608 3.6 FL 0.125 4.5b 4.5b 2715a 29.9ab
TILT 250 EC 0. 125 4.5b 4.5b 2617a 29. 5ab

Means foll owed by the sane letter do not differ significantly (Duncans
mul tiple range test, P = 0.05).

#143
STUDY DATA BASE: 303-1120- 8805
CROP: W nter wheat, cv. Borden and Monopo

PEST: Septoria |eaf blotch, Septoria nodorum
Powdery m | dew, Erysiphe graminis f.sp. tritici

NAME AND AGENCY

JOHNSTON, H W

Agricul ture Canada, Research Station, P.O Box 1210
Charl ottetown, Prince Edward Island, ClA 7MB

Tel . (902) 566-6863, Fax (902) 566-6821

TI TLE: EFFI CACY OF FOLI AR FUNG Cl DES FOR CONTROL OF W NTER WHEAT DI SEASES - 1991

MATERI ALS: FOLI CUR 144EC and 45DF (tebuconazol e)
BAYLETON 50WP AND 50DF (tri adi mefon)
RENEX 36
TRI TON XR
AGRAL 90

METHODS: W nter wheat cultivars were planted in separate bl ocks on 4 Septenber
1990 and fertilized with 60 kg NVha as ammniumnitrate at snow nelt in Apri
1991 and subdivided into plots 2 x 6 m separated by an equal sized guard pl ot
and established in a conplete random zed bl ock design with 4 replicates. Plots
received a further treatnment of 40 kg N ha at Zadoks (ZGS) 32. All fungicide
treatnents were applied at ZGS 45 which corresponded with the appearance of
powdery mi |l dew | esions. Sprays were applied with a tractor driven direct

i njection sprayer delivering 280 L/ ha water at 267 kPa pressure. Di seases were
eval uated for severity on a 1-9 scale at ZGS 70 for powdery m | dew and ZGS 75 for
septoria leaf blotch. Yields were determ ned by harvesting the centre 6 rows of
each plot using a Hege 125 pl ot conbine.

RESULTS: W nter survival was excellent. Disease severity was less in 1991 than in
previ ous years due to warm dry weat her during June and July. See table bel ow for
dat a.

CONCLUSI ONS: The control of septoria |eaf blotch with BAYLETON was atypi cal
compared with earlier results. Analysis of Borden yields indicated a high
coefficient of variability (309 attributed to wheat m dge damage (Sitodiplosis
nosel | ana) and yield data are thus not reported. All treatnments reduced powdery
m | dew on Monopol wi th BAYLETON 50DF having greater efficacy than FOLI CUR
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treatments. BAYLETON 50DF was nore effective than BAYLETON 50WP for the control
of powdery m | dew | esioning. Yields of Monopol did not illustrate a significant
increase with treatnment at P=0.05; however, application of FOLI CUR 144EC al one
and BAYLETON, 50DF and 50WP, showed a yield increase of 11% which was significant
at a P=0.06 |evel.

Bor den Monopo

Rat e Septoria Mldew 1000-K Yield

Tr eat nent (g ai/ha) (1-9)1 (1-9)* (9) (kg/ ha)
Check --- 6.3 7.8 45. 15 3785
FOLI CUR 144EC 125 4.8 6.0 46. 01 4205
FOLI CUR 45DF 125 4.3 5.5 46. 65 3808
FOLI CUR 45DF+RENEX 36 125+0. 25v/ v 4.0 5.3 47. 67 3865
FOLI CUR 45DF+TRI TON XR  125+0. 25v/ v 4.3 - X* --- ---
FOLI CUR 45DF+AGRAL 90 125+0. 10v/ v 4.3 --- --- ---
BAYLETON 50WP 125 3.0 4.5 47.58 4236
BAYLETON 50DF 125 2.3 3.5 46. 05 4268
LSD (0. 05) 0.51 0. 87 NS NS

* 1- 9: 1 - no disease, 9 - severe disease.
** Not tested.

#144

STUDY DATA BASE: 87000180

CROP: Choke cherry, Prunus virginiana L

PEST: Choke cherry | eaf spot, Cocconyces |utescens Higgins

NAME AND AGENCY

REYNARD, D.A. and NEILL, G B.

Agricul ture Canada, P.F.R A Shelterbelt Centre
I ndi an Head, Saskatchewan, SO0G 2KO

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

TI TLE: FUNG Cl DES FOR PREVENTI ON OF CHOKE CHERRY LEAF SPOT

MATERI ALS: BENLATE 50WP
CAPTAN 50WP (benomyl + captan)
BENLATE 50WP (benonyl )
CAPTAN 50WP (capt an)
RONI LAN 50F (vincl ozolin)
CYPREX 67WP (dodi ne)

METHODS: Fungi ci des were tested for prevention of choke cherry | eaf spot on first
year choke cherry seedlings. The trial was conducted at the Shelterbelt Centre on
12 beds of fall sown choke cherry. Each bed was 110 mby 1.25 mwth 4 rows of
seedlings. Three treatnent plots, each 10 mwere set up within each bed. Five
fungicide treatments and a check treatnent were replicated 6 tines in a RCB
design. Treatnments were applied starting on May 27, 1991 and repeated every 3
weeks throughout the grow ng season. Treatnments were applied with a high pressure
sprayer delivering 565 L/ha through 8004 nozzles operating at 415 kPa. On July 6
and October 9, 1991 visual plant ratings were recorded. |eaf spot was rated as
follows: 1 = no | eaf spot present, 2 = a few spots noticeable, 3 = nunmerous spots
apparent, sone |leaf curling, 4 = excessive |leaf curling, sonme defoliation, 5 =
severe defoliation. On August 9, 30 cm sub-sanples were taken from each row
within each treatnment plot. The nunber, |ength and wei ght of seedlings was
recorded from each sub-sanple. ANOVA was conducted wi th neans separated by the
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St udent - Newman- Keul s t est.
RESULTS: Results are summari zed in the Tabl e bel ow

CONCLUSI ONS: Vi sual |eaf spot ratings indicated that CYPREX, BENLATE and

BENLATE/ CAPTAN significantly reduced di sease ratings. CYPREX and BENLATE produced
significantly taller and heavier seedlings. BENLATE al so prevented powdery

m | dew, whereas the CYPREX did not. Alternate applications of BENLATE and CYPREX
are recomended.

Rat e Kg Leaf spot rating Number Hei ght Sdl g

Tr eat nent ai / Ha July 6 Cct 9 Sdl g/ m (cm DW g)
BENLATE + 0. 55 2. 7b* 2.0c 76. 4a 8. 8b 0. 58Db
CAPTAN 2.25

BENLATE 0.45 2.2c 2.0c 71. 4ab 11. 0a 0. 89a
CAPTAN 1.81 4.7a 3.0c 74. 0ab 8. 1bc 0. 13c

RONI LAN 0.71 5. 0a 4.7a 66. 4ab 7.6bc 0. 13c
CYPREX 0.59 2.0c 1.7c 73.9ab 11. 1a 0. 84a

CHECK - 5. 0a 5. 0a 59. 0b 7.0c 0.12c

* Means foll owed by the sanme letter are not significantly different at the 5%

| evel according to Student-Newran-Keul s test.

#145
CROP: Chrysant hemuns, cvr Wnter Carnival.
PEST: Fusariumwi |t, Fusarium oxysporum Schl echt.

TI TLE: SO L- APPLI ED FUNG Cl DES FOR THE CONTROL OF FUSARI UM W LT | N POTTED
CHRYSANTHEMUMS

NAME AND AGENCY

SCHAAFSMVA, A W

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

Tel . (519) 674 5456 Facs. (519) 674-3504

MATERI ALS: ARREST 75W (carbathiin 20% oxycarboxin 5% thiram 50%
ANCHOR (carbathiin 66.7 g/L, thiram 66.7 g/L)
BENLATE 50WP (benonyl 50%
ROVRAL 50W (i prodi one 50%
SUBDUE 2G
ASOUT 70WP (thi ophanate-nmethyl 70%

METHODS: Col oni es of F. oxysporum were cultured on Petri dishes containing
acidified potato dextrose agar. \When the Petri dish was conpletely col onized, the
contents of 20 plates were conbined with 1 L of sterilized, distilled water in a
waring bl ender. The m xture was bl ended until a smooth slurry was fornmed. The
potting medi um was i nocul ated at the equivalent of 100 m of slurry per pot
before potting, by mxing the slurry evenly into the lots of medium Fungicides
were m xed evenly into the potting medium before potting in lots of soil. A 25 m
slurry was made for each fungicide by adding water. Lots of nedium were spread
out evenly on clean polyethylene and treated with the fungici des using a hand
sprayer. The nedi um was inocul ated after being treated with fungicides. Five
rooted cuttings were planted per 15cm standard pot on January 29 in a 1:1:1 peat,
perlite and vermculite mx (BX mx, MRichie). Five pots (replicates) were

pl anted for each treatnment, and these were arranged in a conpletely random zed
design. Pots were irrigated using a Chapin tube system Pots were continuously
fed at 350 ppm N with 20-20-20 fertilizer containing mcronutrients. Plants
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recei ved 2 weeks of |ong days and then noved to a 10 hr day and 14 hr night
lighting schedule. The plants were pinched on 14 February, and di sbudded on 27
March. The nunmber of |eaves with visible disease synptonms were counted on 7
April. The nean, total nunber of |eaves per pot are recorded in the table bel ow
The mean fresh per-pot-weight was al so recorded at the sane tine. Flower buds
were beginning to open at the tinme of assessnent.

RESULTS: Results are summari zed in the Tabl e bel ow

CONCLUSI ONS: Wil e none of the soil treatnments provided acceptable control of
Fusariumw | t, BENLATE provi ded sone suppression. There was no indication of
phytotoxicity with BENLATE applications. ARREST and ANCHOR were phyt ot oxi c,
particularly at the higher rates.

APPLI CATI ON RATE MEAN NO. | NFECTED  MEAN FRESH WEI GHT

TREATMENT (m /g product per pot) LEAVES PER POT GRAMS PER POT
1 ARREST 75W 0. 035 40.7 abc* 277.2 bcde

2 ARREST 75W 0. 07 34.5 abcd 285.0 bcd

3 ARREST 75W 0.14 33.6 abcd 235.8 efg

4 BENLATE 50Wp  0.01 32.5 abcd 258.0 defg

5 BENLATE 50WP  0.02 21.3 d 280.1 bcde

6 BENLATE 50W  0.04 27.3 bcd 301.8 bcd

7 ANCHOR 0. 025 38.6 abc 271. 7 cdef

8 ANCHOR 0. 05 33.9 abcd 231.5 fg

9 ANCHOR 0.1 37.4 abcd 227.2 g

10 BENLATE 50WP  0.02 26.3 cd 270.0 cdefg

pl us ANCHOR 0. 05

11 ROVRAL 50W 0.02 48.7 a 292.0 bcd

12 ROVRAL 50W 0. 04 39. 2 abc 268. 2 cdefg

13 ROVRAL 50W 0.08 44.6 a 276.7 bcde

14 SUBDUE 2G 0.2 45.1 a 285.0 bcd

15 EASOQUT 70WP 0. 16 44.1 ab 317.8 b

16 I nocul ated contro 45.2 a 311.0 bc

17 Non-inocul ated contr ol 41. 2 abc 371.6 a
* Val ues followed by the sane letter are not significantly different at the

5% | evel (Duncan's multiple range test)

#146

STUDY DATA BASE

CROP: Gerbera (Gerbera jamesonii)

PEST: Phytopht hora cryptogea Pethy. & Laff.

NAME AND AGENCY

ATKINSON, R G

Agricul ture Canada, Research and Pl ant Quarantine Station, 8301
East Saanich Rd., Sidney, British Colunmbia V8L 1H3

TI TLE: RESI DUAL PROTECTI VE EFFECT OF FUNG Cl DAL DRENCHES ON PHYTOPHTHORA ROOT ROT
OF GERBERA, 1983

MATERI ALS: RIDOML 5 WP (Metal axyl) 0.05 and 0.1 g ai/L
CHEVRON RE 20615 (ofurace, VAM N 50WP) 0.5 and 1.0 g ai/L

METHODS: Pl ants grown from crown-root divisions were 9 nonths old when

transferred into 21-cm pots containing approx. 5500 ml of peat:sawdust (1:1) mx
suppl enmrented with dolomte and hydrated |inme, superphosphate and fritted trace
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el ements. For each treatnent six replicate pots were random zed on two greenhouse
benches. A liquid fertilizer was applied on a regul ar basis. Suspensions of the
fungicides in water were continuously agitated on a magnetic stirrer and
single-300 mM aliquot was drenched onto each of pot of gerbera.

After 7 or 21 days the treated pots were infested with Phytophthora cryptogea
grown on a vermculite-vegetable juice medium Either 500 m or 1000 m of the
fungus- perneated vermculite was suspended in 3 L of water, and this slurry was
continuously agitated on a magnetic stirrer. Aliquots of 500 m of these two
densities of fungal slurry were nmixed into the surface |ayer of grow ng nmedi um
around each plant, resulting in a 1.5% of 3% dosage rate of inoculum (v/v).

RESULTS: See tabl e bel ow

CONCLUSI ONS: O the 24 check untreated plants, 22 died within | ess than 50 days.
The dosage rate of inoculumhad little effect on their average |ength of

survival. A single drench of RIDOML at 0.1 g ai/L or CHEVRON RE 20615 at 1 g
ai/L provided sufficient residual fungitoxicity to protect nost gerberas, for the
experimental period of 64 or 78 days, from Phytophthora cryptogea introduced up
to at |least 3 weeks after treatnment. A drench of RIDOML at only 0.05 g was only
slightly less effective, but the |ower rate of CHEVRON RE 20615 at 0.5 g provided
acceptabl e residual protection only against the 1.5% dosage rate of inocul um when
i ntroduced 7 days, but not 21 days, after the fungicide application

RESI DUAL PROTECTI VE EFFECT OF FUNG Cl DAL DRENCHES ON DI SEASE | N POTTED GERBERA | N
A SO LLESS M X SUBSEQUENTLY | NFESTED W TH PHYTOPHTHORA CRYPTOGEA

NO. DEAD PLANTS/ AV. NO. DAYS DEAD PLANTS SURVI VED

FUNGl CI DE RATE No. days after drenching to infestation of potted
(g ail/lL) pl ant s
7* 21*
Percent dosage rate of inoculum per pot (v/v)
1.5 3 1.5 3

Rl DOM L 0. 05 1/ 68 1/ 35 0 1/ 57

0.1 0 02** 0 0
CHEVRON RE 20615 0.5 0 3/ 63 2/ 56 11/ 56

1.0 0 2/ 67 01 0
CHECK -- 6/ 49 6/ 42 6/ 36 6/ 36
* Max. no. days in experinent after infestation of the pots was 78 and 64 for

the 7- and 21-day periods, respectively.

** Superscript numeral refers to the nunmber of living plants with a sub-1letha

infection and that survived the max. no. days.

#147

CROP: Lawson cypress, cv. Allumi Chanmecyparis |awsoni ana
PEST: Phyt opht hora ci nnanonmi Rands

NAME AND AGENCY

ATKINSON, R G

Agricul ture Canada, Research and Pl ant Quarantine Station, 8301
East Saanich Rd., Sidney, British Columbia V8L 1H3

TI TLE: RESI DUAL PROTECTI VE EFFECT OF FUNG Cl DAL DRENCHES OF PHYTOPHTHORA ROOT ROT
OF LAWSON CYPRESS, 1982
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MATERI ALS: RIDOML 5 WP (Metal axyl) 0.05 and 0.1 g ai/L
CHEVRON RE 20615 0.5 and 1.0 g ai/L (available only as a conponent
of Caltan flowable: containing fol pet (450 g/L)
CHEVRON RE 20615 (60 g/L))

METHODS: Pl ants grown fromrooted cuttings were 16 nonths old when transferred
into 21-cm pots containing approx. 5500 m_ of peat:sawdust (1:1) m x suppl enented
with dolomte and hydrated |ime, superphosphate and fritted trace el enents. For
each treatnent six replicate pots were random zed on two greenhouse benches. A
liquid fertilizer was applied on a regul ar basis. Suspensions of the fungicides
in water were continuously agitated on a magnetic stirrer and a single 300 nL

al i quot was drenched onto each pot of Lawson cypress. After 7 or 21 days the
treated pots were infested with Phytophthora cinnamonmi grown on a

verm culite-vegetable juice medium Either 500 nL or 1000 nL of the
fungus-perneated vermculite were suspended in 3 L of water, and this slurry was
continuously agitated on a magnetic stirrer. Aliquots of 500 mL of these two
densities of fungal slurry were m xed into the surface |ayer of the grow ng
medi um around each plant, resulting in a 1.5% or 3% dosage rate of inoculum
(v/v).

RESULTS: See tabl e bel ow

CONCLUSI ONS: O the 24 check untreated plants, 21 died within | ess than 90 days,
whil e their average length of survival was 2 to 3 weeks |longer at the 1.5%than
at the 3% dosage | evel of inoculum A single drench of RIRDOML at 0.1 g ai/L or
CHEVRON RE 20615 at 1 g ai/L provided sufficient residual fungitoxicity to
protect nmost Lawson cypress, for the experinmental period of 158 or 172 days, from
Phyt opht hora ci nnamom i ntroduced up to at |east 3 weeks after treatnment. A
drench of RIDOML or CHEVRON RE 20615 at the |ower rates of 0.05 g and 0.5 g,
respectively failed to provide acceptable residual protection against the higher
| evel of inoculumintroduced 3 weeks after treatnent. Seven Lawson cypress
drenched with RIDOM L (four at the |lower rate) and nine treated with CHEVRON RE
20615 (eight at the lower rate) survived apparently healthy, but were found to
have a sub-lethal infection at the end of the experinent.

RESI DUAL PROTECTI VE EFFECT OF FUNG Cl DAL DRENCHES ON DI SEASE | N POTTED LAWSON
CYPRESS IN A SO LLESS M X SUBSEQUENTLY | NFESTED W TH PHYTOPHTHORA Cl NNAMOM

NO. DEAD PLANTS/ AV. NO. DAYS DEAD PLANTS

SURVI VED
FUNGl CI DE RATE No. days after drenching to infestation of potted
(g ail/lL) pl ant s
7* 21*
Percent dosage rate of inoculum per pot (v/v)
1.5 3 1.5 3
Rl DOM L 0. 05 1/ 148 21/ 101** 12/ 146 31/ 114
0.1 01 1/123 01 01
CHEVRON RE 20615 0.5 03 12/ 139 12/ 125 31/ 134
1.0 0 0 01 0
Check -- 51/ 69 6/ 55 6/ 84 6/ 64

* Max. no. days in experinent after infestation of the pots was
172 and 158 for the 7- and 21-day periods, respectively.

** Superscript nuneral refers to the nunber of living plants with
a sub-lethal infection and that survived the max. no. days.
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#148

STUDY DATA BASE: 306-1461-9019

CROP: Apple cv. Red Delicious

PEST: European red mte, Panonychus ul m

NAME AND AGENCY

GAUL, S.O

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

TI TLE: PERSI STENCE OF APOLLO I N APPLE ORCHARD CANOPY
MATERI ALS: APOLLO (cl of ent ezi ne)

METHODS: Single tree plots of 20 year old Red Delicious apple trees on MM 106
root stocks were replicated 4 tines using a randonm zed conpl ete bl ock design

Trees were sprayed to runoff using a truck nounted handgun sprayer calibrated to
deliver 3800 L/ha at 2800 kPa. APOLLO was applied at the rate of 300 L/ha on June
12 (calyx) or July 24, 1990 (second cover). Sanples consisting of 25 fruit bud
clusters for calyx spray trees or 50 | eaves for second cover spray trees were
collected fromthe outer and inner canopy at intervals follow ng spray. Sanples
wer e anal yzed for clofentezine residues (nethod of anal ysis avail able on
request).

RESULTS: Residue data are presented in the table bel ow

CONCLUSI ON:  Cl of ent ezi ne residues in apple foliage persisted at neasurable |evels
t hr oughout the sanpling period. Residues declined nore rapidly follow ng APOLLO
application on June 12 than on July 24, perhaps due to growh dilution effects.

Table 1. Mean residue of clofentezine in apple foliage at intervals follow ng
APOLLO spr ay.

Tr eat nent Rat e Resi due in apple foliage (ng/kg fresh wei ght)
(m / ha) Days after application
0 1 2 4 8 16 32 64
APOLLO* 27 12.8 - 7.65 - 5.22 3. 06 - 1.14
APOLLO* * 27 6.63 - 6. 83 - 3. 17 3.48 - 2.60
APOLLO*r * * 27 11.0 9.53 11.6 11.5 9.97 6.56 4.37 1.68
APOLLOF * ** 27 12.6 9.04 8. 84 9.30 9.12 6.32 5.93 3.09

* applied June 24, sanples from outer canopy.
** applied June 24, sanples frominner canopy.
*** applied July 24, sanples from outer canopy.
**x* gpplied July 24, sanples frominner canopy.
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#149
| CAR: 84100761
CROP: Carrots var. Cellopak

NAME AND AGENCY

RI TCEY, G, MEWEN, F.L., HARRIS, C. R

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

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

Rl PLEY, B.D., BURCHAT, C.S.

Provi nci al Pesticide Residue Testing Laboratory

Ontario Mnistry of Agriculture and Food, Guel ph, Ontario, N1G 2W
Tel . (519) 824-4120, ext. 4828; Fax (519) 821-8072

TI TLE: PESTI Cl DE RESI DUE | N CARROTS AS A RESULT OF FOLI AR TREATMENT
MATERI ALS: CYMBUSH/ (R) 250 EC (cypernethrin)

METHODS: The tests were done at the Holland Marsh on nuck soil. Carrots were
planted with a Stan-Hay precision seeder in a bed of three, double rows, 15 m

[ ong. The treatnments were applied at a rate of 500 L/ha with a tractor-nmounted
sprayer. Cypernmethrin was applied three tinmes at weekly intervals at the rate of
0.07 kg active/ha. The crop was sanpled at various intervals by pulling about 14
carrots, topping and sending the roots for analysis. Sanples were anal yzed for
resi due (nethod of analysis avail able on request).

RESULTS: As presented in the table bel ow.

CONCLUSI ON: For control of carrot rust fly the reconmended post-harvest interval

for cypermethrin is 35 days. This pre-harvest interval appears unreasonably |ong
since no residue was detected in harvested roots imrediately after application or
at anytinme during the subsequent 14 days.

Resi due of cypermethrin in carrots when the insecticide was applied tw ce at
weekly intervals.*

Days after 2nd Resi due in carrots (ng/kg)
application cypernmet hrin

0 ND* *

1 ND

3 ND

7 ND

10 ND

14 ND

* Treated Septenmber 9 and 16, 1991
** ND = not detected; |evel of detection 0.01 ng/kg.
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#150
| CAR: 84100761
CROP: Caulifl ower var. Andes

NAMVE AND AGENCY

RI TCEY, G, MEWEN, F.L., HARRIS, C. R

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

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

Rl PLEY, B.D., BURCHAT, C.S.

Provi nci al Pesticide Residue Testing Laboratory

Ontario Mnistry of Agriculture and Food, Guel ph, Ontario N1G 2W
Tel . (519) 824-4120, ext. 4828; Fax (519) 821-8072

TI TLE: FUNG Cl DE RESI DUE | N COLE CROPS
MATERI ALS: ROVRAL/ (R) 50 WP (i prodi one)

METHODS: Caul i fl ower were transplanted in four-row plots, 15 mlong, replicated
four tinmes. The treatnment was applied at the rate of 800 L of liquid/ha with a
tractor-nmounted sprayer. ROVRAL was applied three tines at weekly intervals at
the rate of 0.75 kg active/ha. The crop was treated prior to harvest and sanpl ed
at various intervals during harvest maturity. Sanples were analyzed for residue
(met hods of anal ysis avail able on request).

RESULTS: As presented in the table bel ow.

CONCLUSI ONS: Initial residue of iprodione in cauliflower was 4.15 ng/ kg and
decreased to 1.04 ng/kg by day 15. Low |l evels of iprodione netabolites wee al so
observed. Residues were higher than in previous studies because the caulifl ower
was not wrapped during application. Residue of iprodione in cauliflower when the
fungi cide was applied three tines at weekly intervals prior to harvest.*

Days after 3rd application Resi due in caulifl ower
(mg/ kg)
1 4. 15a**
3 4. 55a
7 1. 80b
10 1.70b
15 1. 04b
* Treated Septenber 4, 9 and 16, 1991
** Means foll owed by the sanme letter are not significantly different (P>0.05)

according to Duncan's Miltiple Range Test.
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#151
| CAR: 84100761
CROP: Rommine lettuce cv. Parris |sland

NAME AND AGENCY

Rl PLEY, B.D., BURCHAT, C.S.

Provi nci al Pesticide Residue Testing Laboratory

Ontario Mnistry of Agriculture and Food, Guel ph, Ontario, N1G 2W
Tel . (519) 824-4120, ext. 4828; Fax (519) 821-8072

RI TCEY, G, MEWEN, F.L., HARRIS, C. R

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

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

TI TLE: FUNG CI DE RESI DUES | N EARLY AND LATE SEASON LETTUCE FOLLOW NG APPLI CATI ON
OF MANEB

MATERI ALS: MANEB 80 WP

METHODS: I n June, July and August Rommi ne |ettuce was transplanted on nuck soil.
Each pl ot consisted of 16 rows of 8 m (July and August) or 8 rows of 15 m (June).
The treatnments were applied at the rate of 400 L/ha at 500 kPa with a
tractor-nmounted sprayer. Maneb was applied at weekly intervals at the rate of 1.8
kg active/ha. The crop was treated prior to harvest and sanpled at various
intervals when the crop was mature. In October with the slow growth of the

| ettuce the crop was sanpl ed when the heads were smaller (15 cm than conmerci al
heads. Each treatnent was replicated four times. Sanples were anal yzed for

resi due (nethods of anal yses avail able on request).

RESULT: As presented in the table bel ow

CONCLUSI ONS: In July and August when warmtenperatures prevailed and |l ettuce were
mat ure at harvest, residue of maneb (zi neb equival ent EBDC) was | ower than in

Cct ober when tenperatures were |ow and the |ettuce was smaller at harvest. In
each of the three tests the residue of maneb was bel ow the permtted maxi num
residue level (7 ng/kg) by the recomended pre-harvest interval of 10 days.

Resi due of maneb (zineb equivalent EBDC) in |ettuce when the fungicide was
applied at weekly intervals.

Residue in lettuce (ng/kg).*

Days after application Jul y** August ** Cct ober **
0 14. 8a*** 8. 4ab 23.0a
1 13. 0a 10. 1a 23. 8a
2,3 12. 0ab 5.8b 9.3b
7 4. 9bc 2.2c 7.0b
9,10 2.9c 0.91c 4.5b
14 1. 6¢C 1. 1c 3.5b
21 0. 58c 1.7c 3.4b

* Zineb eq EBDC
** Treated July 2, 8 (July); July 22, 29 and August 6 (August);
Septenmber 3, 9, 16, 23 and October 1 (Cctober).
*** Means foll owed by the sanme letter are not significantly
different (P=0.05) according to Duncan's Miultiple Range Test.
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#152
| CAR: 84100761
CROP: Rommi ne lettuce cv. Parris |sland

NAMVE AND AGENCY

RI TCEY, G, MEWEN, F.L., HARRIS, C. R

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

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

Rl PLEY, B.D., BURCHAT, C.S.

Provinci al Pesticide Residue Testing Laboratory, Ontario Mnistry
of Agriculture and Food, Cuel ph, Ontario, NLG 2W

Tel . (519) 824-4120, ext. 4828; Fax (519) 821-8072

TI TLE: FUNG CI DE RESI DUE | N ROVAI NE LETTUCE
MATERI ALS: MANEB 80 WP

METHODS: Rommi ne | ettuce was transplanted on nuck soil. Each plot consisted of 16
rows of 8 m The treatnments were applied at the rate of 400 L/ha at 300 kPa or
500 kPa with a tractor-nounted sprayer. Maneb was applied five tines at weekly
intervals at the rate of 0.9, 1.8 or 3.6 kg active/ha. Because of the slow growth
of the lettuce the crop was sanpl ed when the heads were smaller (15 cm than
comrerci al heads. Each treatment was replicated four tinmes. Sanples were anal yzed
for residue (nethods of analyses avail able on request).

RESULT: As presented in the table bel ow

CONCLUSI ONS: Resi dues of maneb (zineb eq EBDC) after application of the
recomrended rate (1.8 kg ai/ha) and 1/2 recommended rate (0.9 kg ai/ha) were

bel ow the permtted nmaxi numresidue | evel of 7 mg/ kg by the recommended pre-
harvest interval of 10 days. Wen twi ce the recomended rate of nmaneb (3.6 kg
ai/ha) and the | ower pressure of application (300 kPa) was used residues were
above the permtted maxi mumresidue |evel by the recommended pre-harvest interval
of 10 days and did not decline below 7 mg/ kg until 21 days.

Resi due of maneb in |lettuce when the fungicide was applied five tinmes at weekly
intervals at different pressures and rate.*

Residue in lettuce (ng/kg)**

Days after
5th 500 kPa 300 kPa 500 kPa 500 kPa
application 1.8 kg ai/ha 1.8 kg ai/ha 0.9 kg ai/ha 3. 6kg ai/ha

0 23.0a*** 34.3b 7.9a 46. 5a

1 23. 8a 50. 3a 8. 6a 27.8b

3 9.3b 20. 3c 4. 4b 14. 5c

7 7.0b 16. Ocd 2.9cb 12. 5cd

9 4.5b 11. 1cd 2.5ch 7.7cd

14 3.5b 10. 8cd 2.6¢b 9. 4cd

21 3.4b 6. 8d 1.7c 4. 8d

* Treated September 3, 9, 16, 23 and October 1
** Zineb eq EBDC
*** Means foll owed by the sanme letter are not significantly
different (P=0.05) according to Duncan's Miultiple Range Test.
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#153

STUDY DATA BASE: 348-1461-4802

CROP: Appl e

PEST: Dogwood borer, Synanthedon scitula Harris

NAME AND AGENCY

WARNER, J. and COOK, J. M

Agricul ture Canada, Smthfield Experinmental Farm P.O Box 340
Trenton, Ontario K8V 5R5

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

TI TLE: EVALUATI ON OF PHEROMONE LURES FOR MONI TORI NG DOGWOOD BORER ON APPLE

MATERI ALS: Cl earwi ng borer lures (CWB L103, Scentry Inc., Buckeye, Arizona, USA
85326- 0090), peach tree borer (GPTB, Trece Inc. Salinas, California, USA 93915),
and dogwood borer (DWB L119 and DWB, Z, Z -3, 13-octadecadi enyl acetate, Scentry
Inc., 3 different batch lots).

METHODS: Commercially prepared lures for nmonitoring dogwood borer were eval uated
in commercial blocks of apple trees in the Beaver Valley (BV), Collingwod (CW
and Vittoria (Vitt) areas and research orchards at the Smithfield Experinmenta
Farm (SEF). Trees were of several cultivars on sem dwarf or dwarf sized

root stocks and were known to be infested with dogwood borer. Monitoring was
conducted in 1989 and 1990 using Pherocon Il or Milti-pher (Vitt site only)
traps. Two or four traps per orchard were hung in the [ ower part of the tree,
approximately 0.5 mto 1.4 m above ground | evel, depending on the orchard, from
m d-June until |ate August. Traps were checked tw ce weekly, and pheronone |ures
were replaced after six weeks in the orchard. The data were anal yzed using a
random zed conpl ete bl ock design and Duncan's nultiple range test at the 0.05
significance | evel

RESULTS: Traps baited with DWB | ures caught noths from4 to 42 days earlier
conpared to traps baited with GPTB or CAB lures, depending on the orchard. Traps
baited with DWB | ures caught S. scitula later in the year than traps baited with
the other lures. No lures were specific for S. scitula. O her clearw ng noths
were caught in all traps. Data for S. scitula catches are shown in the tables
below. In 3 of the 4 orchards nmonitored the traps baited with DWB L119 |ures
caught significantly (P=0.05) nore S. scitula conpared to traps with the GPTB
lure (Table 1). The DWB lures were also nore effective in trapping S. scitula in
the SEF orchard in 1990 conpared to the GPTB lures (Table 2). Traps baited with
the DWB |ure or the DWB L119 lure (1990) were nore effective than the CAB L103
lure in attracting S. scitula. Differences in performance of the DWB lures and
differences fromyear to year indicate the need for careful quality control to
ensure uniformty between batches of |ures.

CONCLUSI ONS: The DWB L119 lure is useful for determning first moth flight, peak
periods of flight activity and | ength of flight period which may be used to tine
control sprays.

TABLE 1. Mean nunber of dogwood borer noths per trap, 1989.

Orchard
SEF BV Cw Vitt
Dat es 10/ 07-27/07 29/ 06-14/08 04/ 07-08/ 08 26/06-21/08
Lure
DWB L119 0. 4a* 2.2 a 1.5 a 3.8 a
GPTB 0. 1la 0.8 b 0.05 b 0.0 b
Std. error 0.2 0.5 0.2 0.7
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* Means foll owed by the sanme letter within each columm are not

different (P<0.05, Duncan's Miltiple Range Test).
i n each orchard.

Two traps for

significantly
each lure

TABLE 2. Mean nunber of dogwood borer noths per trap at SEF
Dat es 1989 1990
04/07-17/08 03/07-14/08
Lure
DV\B 23.0 a* 5.0 b
DWB L119 6.0 b 11.3 a
CW L103 0.8 Db 0.3 ¢
Std. error 3.7 0.3
* Means foll owed by the sanme letter within each columm are not significantly
different (P<0.05, Duncan's Miltiple Range Test). Four traps for each lure

in each orchard.
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PESTI Cl DE
1, 3-di chl oropropene

A- 815
A0201
ABAMECTI N
ABG 6149
ABG 6162
ABG 6198
ABG 6228
ABG 6263
ABG 6271
ABG 6275
AC 290, 230
AC 290, 678
AC 301, 467
AC 303, 630
AC 801, 352
ACECAP
acephat e

ACR- 3453A

ACR- 3675

ACR- 3815
acrinathrin
ACTI DI ONE TGF
ACTI DI ONE- THI RAM
AFUGAN

AGSURF

AGRAL 90

AGRI KELP
AGRI - MYCI N 17
AGRI - STREP

AGRI MYCI N 17
AGRI STREP
AGROSOL

AGROSOL POUR- ON

16
B-3
AGROX C

DL PLUS
D-L-M

DB

DUST
FLOWABLE

NM

SEED PI ECE DUST
AGROX- 12

AGROX- 16

AGSCO DB GREEN
AGSCO DB RED

AH- 87600

al dicarb

al doxycarb

ALl ETTE

ALI ETTE EXTRA

al I'i dochl or

al phamet hrin
ALSYSTI N

al um num phosphi de

PESTI Cl DE AND CHEM CAL DEFI NI TI ONS

TELONE, TELONE II-B

triflum zol e
i mzal il
avernectin bl; AVID

ALTERNATI VE DESI GNATI ON( S)

B. thuringiensis Berliner

t huri ngi ensin

B. thuringiensis Berliner

t huri ngi ensin

DI TERA, delta-endotoxin of B.t.

del ta-endotxin of B.t.;

DI TERA

B. thuringiensis tenebrionis

unknown

unknown

t er buf os; COUNTER
confidenti al
unknown

acephat e

ORTHENE; ORTHO- 12-420; TF-3553

ACECAP

acetate

unknown

pyrif enox

mancozeb + pyrifenox
RU- 38702

cycl ohexi m de

cycl ohexi m de + thiram
pyrazophos

sur fact ant

TF-3670;

nonyl phenol et hyl ene oxi de

unknown

streptomycin
streptomycin
streptomycin
streptomycin

captan + thi abendazol e;
thiram + thi abendazol e;
maneb

mancozeb

B-3

AGROSOL FLOWABLE
AGROSOL T

ethyl mercuric chloride + phenylnmercuric

captan + di azinon + |indane
di azi non + |indane + netal axyl

maneb

maneb

maneb

maneb

mancozeb
mancozeb
mancozeb

| i ndane + maneb
| i ndane + maneb

cypernmethrin + diazinon

TEM K

STANDAK; UBI - 2496
fosetyl -a
fosetyl -a
RANDOX
cyper et hri n-al pha;
triflunmuron

GASTOXI N; hydr ogen phosphi de;

PHOSTOXI N

+ captan + thiabendazol e

FASTAC

phosphi ne;



AVAZE i sof enphos

AMAZE SEED TREATER car bendazi m + i sof enphos + thiram

AMBUSH pernmethrin

AM BEN chl or amben

amtraz BAAM M TAC

anmoni um sul phanmat e AMMVATE; AMMONI UM SULFAMATE; AMS

ANCHOR carbathiin + thiram
UBI - 2359-1; UBI -2359-2

ani | azi ne DYRENE

ANVI L hexaconazol e

APM azi nphos- net hyl

APOLLO cl of ent ezi ne

APRON nmet al axyl

APRON 35 nmet al axyl

APRON 350 captan + netal axyl

APRON 70 captan + netal axyl

APRON- T nmet al axyl + thiabendazol e

AQUA par at hi on

ARRESI N nonol i nuron

ARREST carbathiin + oxycarboxin + thiram

ASC- 66518 unknown

ASC- 66792 unknown

ASC- 66825 unknown

Ascophyl | um nodosum ext ract M CRO- M ST; KELP EXTRACT

ASSI ST O L dormant oil

ASI M NA TRI LOBA BARK EXTRACT Paw Paw bark extract

ASIM CI'N Paw Paw bar k extract

ATROBAN pernethrin

ATROBAN DELI CE POUR- ON per met hrin

AVADEX diallate

AVADEX BW triallate

avermectin bl ABAMECTI N; AVI D; MK-936

AVI D avermectin bl; ABAMECTIN

AXIS O L enul sifiable spray oil

AXI S SPRAY O L enul sifiable spray oil

AZADI RACHTA | NDI CA EXTRACT NEEM

azadirachtin NEEM MARGOSAN- O

azi nphos- net hyl APM  GUTHI ON

AZTEC cyfluthrin + MAT-7484

B-3 captan + di azinon + |indane;
AGROX B-3; CHI PMAN B-3

B. thuringiensis Berliner ABG 6149; ABG 6198A; EG 2371

B. thuringiensis israelensis VECTOBAC

B. thuringiensis Kurstaki B. thuringiensis Berliner Kurstaki;

Baci |l | us thuringiensis Kurstaki;
BACTOSPEI NE; BACTOSPEI NE- A; DI PEL;
FUTURA; MYX 2284; MyX 7275; CELLCAP;
CUTLASS; MP BI O NSECTI Cl DE; FOI L;
JAVELI N; THURI ClI DE- HPC

B. thuringiensis san diego M ONE; M ONE MYD; MYX 1806; MYX 9852
B. thuringiensis tenebrionis SAN- 418; TRI DENT; ABG 6263; ABG 6275
BAAM amtraz

BACI LLUS THURI NG ENSI S KURSTAKI B. thuringiensis Kurstaki; CGA-237218
BACTOSPEI NE B. thuringiensis Kurstaki

BACTOSPEI NE- A B. thuringiensis Kurstaki

BANNER pr opi conazol e

BANTROL i oxyni |

BANVEC di canba

BANI SECT chl or pyri fos

BAS- 152 di met hoat e

BAS- 263 cl oet hocarb

BAS- 276 benzanor f

BAS- 389 furmecycl ox

BAS- 436 BCl - 100F; confidenti al

BAS- 9028 fenproprathrin; DANI TOL



BAS- 9102
BASAM D
BASAGRAN
BASF- 166801
BASUDI N

BAY- FCR- 1272
BAY- HWG- 1608

BAY- KWG- 0519
BAY- MAT- 7484
BAY- NTN- 19701
BAY- NTN- 33893
BAY- S| R- 8514
BAY- SLJ- 0312
BAYCOR
BAYLETON
BAYOFLY
BAYTAN
BAYTAN UNI VERSAL
BAYTHRO D
BAS- 436

BEE SCENT

BEL MARK

benal axyl
bendi ocarb
BENESAN
benfuracarb
BENLATE
benodani
BENOLI N R
BENOLIN R FS
benonyl

bent azon
benzanor f
BERET

BETA- EXOTOXI NE DE B. T.
BHC

bi fenthrin

Bl LOXAZOL

Bl OFI LM

Bl RLANE

bi t ert anol
BLADEX
BLOTI C
bordeaux m xture

BRAVO S
BRAVOSAN
BRI GADE

br odi f acoum
br onoxyni
BROOT
BUCTRIL M
bupirimte
BUSAN 30
BUTACI DE

C-1-L LAWN FOOD AND | NSECT CONTROL
C-I-L LAWN FUNG CI DE
CAG- 1009

benfuracarb; ONCOL

dazonet

bent azon

BASF- LAB- 166801; LAB-166801
di azi non

cyfluthrin

ethyltrianol; FOLICUR, HW 1608;
t ebuconazol e; ELITE

tri adi menol

phoset bupi ri m

MONCEREN; NTN- 19701

NTN- 33893; i m dacl oprid
triflumuron

fl ubenzi m ne; CROPOTEX

bi t ert anol

tri adi mef on

cyfluthrin

tri adi menol

fuberidazole + imazalil + triadi neno
cyfluthrin

confidenti al

Bee pheronones

f enval er at e

GALBEN; TF-3651; TF-3772; TF-3773
FI CAM TRUMPET

| i ndane

ONCOL; BAS-9102

benonyl

CALI RUS

benonyl + lindane + thiram
carbendazi m + | i ndane + thiram
BENLATE

BASAGRAN

BAS- 276

fenpiclonil; CGA-142705

t huri ngi ensin

| i ndane

BRI GADE; CAPTURE; FMC-54800; TALSTAR
bi t ert anol

sur f act ant

chl or f envi nphos

BAYCOR; Bl LOXAZOL

cyanazi ne

pr opet anphos

cal ci um hydroxi de + copper sul phate
di chl or an

f enval er at e

pernethrin

chl or ot hal oni

chl or ot hal oni

chl or ot hal oni

chl or ot hal oni

chl orot hal onil + sul phur

chl orot hal oni| + oxadi xyl

bi fenthrin

VOLI D

PARDNER

tri methacarb

bronoxyni | + MCPA

NI MROD

TCMIB

pi peronyl butoxi de

chl or pyri fos
chl or ot hal oni
benonyl + thiram



CAG 1013

CAL| RUS

CALI XI' N

CAN- O JET

CANOCOTE COMMERCI AL COAT
CANOCOTE M CROPELLET
CANPLUS 411

capt af ol

capt an

CAPTURE

car baryl

carbathiin

carbendazi m
car bof ur an

CARPOVI RUSI NE
CARZOL
CASCADE
CC- 16238
CC- 16239
CC- 16348
CC- 16359
CC- 16378
CC- 16394
CC- 16461
CC- 16462
CC- 16464
CC- 16481
CC- 16488
CC- 16864
CC- 16866
CC- 16867
CC- 16860
CC- 16896
CC- 16882
CD- 351

CD- 352

CD- 353
CELLCAP
CERONE
CGA- 453
CGA- 12223
CGA- 64250
CGA- 64251
CGA- 72662
CGA- 73102
CGA- 142705
CGA- 169374
CGA- 184699

CHI TI NE

chi nonet hi onat
CH PMAN B- 3

CHI TOSAN

chl or anben

chl or br omur on
chl ordane

cl or et hoxyf os
chl or f envi nphos
CHLORI NE BLEACH

benonyl + thiram
benodani
tri denor ph
unknown
nmet hyl cel | ul ose
nmet hyl cel | ul ose
unknown oi
DI FOLATAN
ORTHCCI DE
bi fenthrin
SEVIN; SEVIN XLR; SEVIN XLR PLUS;
UCSF-27; UCSF- 40
UBI - 1373; UBI-2092; UBI-2100;
UBI - 2100-2; UBI-2106; UBI-2151;
UBI - 2406; UBI -2408; UBI -2436-1;
UBI - 2492; VI TAFLO 250; VI TAVAX;
VI TAVAX 2100; VI TAVAX 75W
DELSENE; DPX-965; MBC
FURADAN; FURADAN 350; FURADAN CR-10;
UBI - 2501
granul osi s virus
f or met anat e
WL-115110; fl ufenoxuron
di ni conazol e
di ni conazol e
di ni conazol e
di ni conazol e
di ni conazol e
di ni conazol e
di ni conazol e
di ni conazol e
di ni conazol e
di ni conazol e
di ni conazol e
di ni conazol e
di ni conazol e
di ni conazol e
di ni conazol e
di ni conazol e
di ni conazol e
m neral oil-adjuvant
m neral oil -adjuvant
m neral oil-adjuvant
NCAP M CAP; MYX 7275; MP BI O NSECTI Cl DE
et hephon
confidenti al
i sazof os; M RAL
pr opi conazol e
et aconazol e
cyromazi ne
furathiocarb
fenpiclonil; BERET
di f enoconazol e; DRAGAN; DI VI DEND
unkown
Baci |l | us thuringiensis kurstaki
NNF- 136
cyhal ot hri n-1 anmbda; | anbda-cyhal othrin
adj uvant
MORESTAN
B-3
a chitin derivative
AM BEN
CHLOROBROMURON; MALORAN
ASPON; BELT; CHLORDAN
FORTRESS; DPX-42989
Bl RLANE
sodi um hypochlorite



chl or mrequat
chl or oneb

chl or ophaci none
chl or ot hal oni

chl or pyri fos

chl orsul furon

Cl TCOP

Cl TONETT

Cl TONETT PLUS

cl oet hocarb

cl of ent ezi ne

CO 6054

CODL EMONE

CODLI NG MOTH GRANULGCSI S VI RUS
Codl i ng not h pheronones

COPAC

copper

copper oxychl ori de

copper salts of rosin and fatty acids
COPPER SPRAY

copper sul phate

CORBEL

CORN O L

CUTLASS

cupric hydroxide
cyanazi ne

cycl ohexi m de
CYCOCEL

CYCOCEL EXTRA
cyfluthrin

CYGON

CYGUARD

cyhal othrin

cyhal ot hri n-1 anmbda
cyhexatin

CYMBUSH

cypernmet hrin
cyper et hri n-al pha
CYPREX

cyromazi ne
cyproconazol e
CYTHI ON

D-D

DACONI L

DACONI L 2787

DANI TOL

DASANI T

dazonet

DECI S

DEL SENE

del ta-exotoxin of B.t.
del t a-endotoxin of B.t.
del tanethrin

denet on

DEMON

DERI TOX

DERRI S

CYCOCEL; CYCOCEL EXTRA

TERSAN SP

ROzOL

BRAVO, BRAVO 500; BRAVO 720; BRAVO 90DG
C-1-L LAWN FUNGI Cl DE; DACONI L;
DACONI L 2787; TF-9021

C-1-L LAVWN FOOD AND | NSECT CONTROL;
LORSBAN; BANI SECT

GLEAN

COPPER SALTS OF ROSIN AND FATTY ACI DS
Cl TONETT PLUS

Cl TONETT

BAS- 263; LANCE; UBI -2559; UBI-2562
APOLLO, NC-21314

METOMECLAN; TF-3693

Codl i ng not h pheronones

granul osi s virus

CODL EMONE

copper

COPAC

M CROCOP- 50; NI AGARA FI XED COPPER
TENN- COP; ClI TCOP

tribasic copper sul phate

COPPER SULFATE

f enpr opi nmor ph

adj uvant

t er buf os

CODLI NG MOTH GRANULGSI S VI RUS

M CRESOL; META- CRESOL

rot enone

pacl obutrazol

Baci |l l us thuringiensis

COPPER HYDROXI DE; KOCI DE; KOCI DE 101
BLADEX

ACTI DI ONE TGF

chl or mrequat

chl or mrequat

BAY- FCR- 1272; BAYOFLY; BAYTHRO D
di met hoat e

phorate + terbufos

GRENADE; PP-563

CHARGE; | Cl A-0321; KARATE; PP-321
PLI CTRAN

cypernmet hrin

CYMBUSH; DEMON; RI PCORD; STOCKAID
ALPHAMETHRI N; FASTAC;, W.- 85871
dodi ne

CGA- 72662; LARVADEX; TRI GARD

SAN 619; UBI -2565; UBI-2575
mal at hi on

1, 2-di chl oropropane + 1, 3-dichl oropropene
chl or ot hal oni

chl or ot hal oni

fenpropat hrin; BAS 9082

f ensul f ot hi on

BASAM D

del tanethrin

carbendazi m

B.t. delta-exotoxine; EG 2158

ABG 6263; ABG-6271; DI TERA; M ONE PLUS
DECI S

SYSTOX

cypernmet hrin

r ot enone

r ot enone



DEVRI NOL

DI - SYSTON
diallate

di at omaceous earth
di azi non

DI AZOL

DI BROM

di chl one

di chl or an

di chl orvos

di cl of op- net hyl

di cof ol

di enochl or

di f enoconazol e

di fl ubenzur on

DI FOLATAN

di i odonet hyl - para-tolyl sul phone
DI KAR

di net hoat e

DIM LI N
di ni conazol e

dinitro

di nocap

di noseb

Dl PEL

Dl PEL LDM

di phaci none
di phenanm d
di phenyl am ne
di sul f ot on
DI TERA

DI THANE DF
DI THANE DG
DI THANE F- 45
DI THANE M 45
DI THANE M45
DI VI DEND
dodenor ph
dodi ne

DOW POTATO TOPKI LLER
DOWCO 163
DOWCO 429X
DOWCO 429
DOW 444
DOWCO- 473
DOW CI DE A
DPA

DPX- 4424
DPX- 965

DPX- H6573
DPX- Y5893
DRAGAN

DRI E-DI E NO. 67
DS- 64220

DS- 64221
DYFONATE
DYLOX
DYRENE

EASOUT

napr opam de

f enam nosul f

t huri ngi ensin

di sul fot on

AVADEX

DI ATOMACEQUS SI LI CA

BASUDI N, DI AZOL; TF-

di azi non

nal ed

PHYGON

BOTRAN

VAPO

HOE- GRASS; HOELON
KELTHANE

PENTAC AQUAFLOW

5304; UBI-2291

CGA- 169374; DI VI DEND; DRAGAN

DI M LIN
capt af ol
GUS- 2000; GUS- 4002
di nocap + mancozeb

BAS-152-47;, CYGON, FMC, FMC-267;

HOPPER- STOPPER

di fl ubenzur on

CC- 16238B; CC-16239;
CC- 16348; CC-16359;
CC- 16461; CC-16462;
CC- 16488; SPOTLESS;
di noseb

KARATHANE

CC- 16239A,
CC-16378; CC-16394;
CC-16464; CC-16481;
XE-779; XE-779L

DOW POTATO TOPKI LLER; dinitro
B. thuringiensis Kurstaki

B. thuringiensis Kurstaki

RAM K BRUN

ENI DE

DPA

Dl - SYSTON

ABG 6263; ABG 6271; delta-endotoxin of B.t.

mancozeb
mancozeb
mancozeb
mancozeb
mancozeb

di f enoconazol e; DRAGAN;, CGA-169374

MELTATOX

CYPREX; EQUAL

di noseb

nitrapyrin

DOWCO 429

DOWCO- 429X; XRD- 429
unknown

hexafl uron; XRD 473
sodi um 2- phenyl phenoxi de
di phenyl am ne
procym done

car bendazi m
flusilazole
hexyt hi azox

Dl VI DEND; di fenoconazol e; CGA-169374

silica aerogel

chl orot hal oni| + copper
chl orot hal oni| + copper
f onof os

trichlorfon

ani | azi ne

t hi ophanat e- met hyl



EASOUT POTATO SEED PI ECE TREATMENT di azi non + thiophanate-nethyl

ECTI BAN pernethrin

EF- 453 chlorpyrifos + cypernethrin

EFOSI TE- AL fosetyl-al; ALIETTE

EG 2158 del ta-exotoxin of B.t.

EG 2371 B. thuringiensis Berliner

EL-11-1C- 223 nuari nmo

EL- 222 fenarimo

EL- 228 nuari no

EL- 228/ FN- 5116 nuari no

EL-228/111C-223-2 nuari no

EL- 5261 ethalfluralin + trifluralin

EL- FN- 5116 nuari no

EL- FN- 7011 nuari nmo

ELI TE t ebuconazol e

EMBARK mef | ui di de

enul si fiable spray oil AXIS O'L; AXIS SPRAY O L; SUNSPRAY

endosul f an THI ODAN

ENI DE di phenanm d

ENTI CE feedi ng stimul ant

EPI C furmecycl ox

EPTC S-et hyl di propylthiocarbamate

EQUAL dodi ne

esfenval erate HAL MARK

ET-611 cypernmethrin + diazinon

ET- 696 cypernmethrin + diazinon

et aconazol e CGA- 64251; VANGARD

ethal fluralin EL-161; SONALAN

et hephon CERONE

et hi on DI ETHI ON; NI ALATE

et hi ri nol M LGO E; M LSTEM

ethyltrianol BAY- HAG- 1608; t ebuconazole; ELITE
FOLI CUR, FOLI COTE

etridiazole TRUBAN

EVI SECT t hi ocycl am hydr ogenoxal at e

EXP 02022 fosetyl-Al + copper oxychloride

EXP 02164 i prodi one

EXP 06003 t hi odi carb

EXP-2164B i prodi one

EXP- 6003A t hi odi carb

EXP- 6043A unknown

EXP- 60145A confidenti al

EXP 80287A unknown

EXP 80290A unknown

EXP 80362A unknown

EXP 80363A unknown

EXP 80364A unknown

EXP 80365A unknown

EXP 80366A unknown

EXP 80367A unknown

F020 Paw Paw bark extract

f anphur WARBEX

FASTAC cyper et hri n-al pha; al phacypernmethrin

FCR- 4545 unknown

f enam nosul f DEXON; LESAN

f enam phos NEMACUR; NEMACUR 3

f enari nol EL- 222

fenbutatin oxide TORQUE; VENDEX

f enet hani | RH- 7592

fenitrothion SUM THI ON

f enoxycarb | NSEGAR; RO 13-5223

fenpi cl oni | BERET; CGA- 142705

fenpropathrin DANI TOL; WL-41706; BAS 9082; S-3206

f enpr opi nmor ph CORBEL; M&B-83; M STRAL

f ensul f ot hi on DASANI T



f enval er at e

f er bam
FERTI LI ZER
fertilizers
FI CAM

fl uazi f op- but yl
fl uazi nam
ucyt hrinate
f enoxur on
sil azol e
tol ani |

fl
fl
fl
fl
flutri af ol

u
u
u
u

fluval i nate
FMC

FMC- 267

FMC- 54800
FN-5116

FO L

FOLI COTE
FOLI CUR

f ol pet

f onof os
FORCE

f or mal dehyde
FORMALI N

f or met anat e
FORTRESS
fosetyl -a
FR- 1069
FR-1218/1
FRANI XQUERRA
FRI GATE
FUNGAFLOR
FUNGAZI L
FUNGI NEX
FURADAN
FURADAN 350
FURADAN CR- 10

FURADAN SEED TREATER

FURADAN ST
furathiocarb
FURAVAX
furmecycl ox
FUSI LADE

GAMVASAN PLUS
GARDO

GLEAN

granul osi s virus

GUARDI AN
guazati ne
GUS- 2000
GUS- 2420
GUS- 371
GUS- 4002

BELMARK; BOVAI D

FERMATE

fertilizers

FERTI LI ZER

bendi ocarb

FUSI LADE

| KF-1216; B-1216

GUARDI AN

CASCADE; WL 115110

DPX- H6573; NUSTAR

NNF- 136

| Cl A-0450; M NTECH, PP-450; TF-3673;
TF-3674; TF-3675; TF-3739; TF-3752;
TF-3753; TF-3765; TF-3775
MAVRI K

di met hoat e

di met hoat e

bi fenthrin

nuari nmo

B. thuringiensis Kurstaki

t ebuconazol e

t ebuconazol e; BAY- HAG 1608
PHALTAN

DYFONATE; DYFONATE ST
tefluthrin

FORMALI N

f or mal dehyde

CARZOL

chl or et hoxyf os; DPX-42989

ALl ETTE; EFOSI TE- AL

i prodi one + |indane; FR-1069/1
f enpr opi nor ph + i prodi one
sodi um di octyl sul fosuccinate

m neral oil-insecticide
i mzal il

i mzal il

triforine

car bof ur an

car bof ur an

car bof ur an

carbendazi m + carbofuran + thiram
FURADAN F1 SEED TREATER; FURADAN ST
FURADAN SEED TREATER

CGA- 73102; PROVET

met hf ur oxam

BAS- 389; BAS-38905; EPIC

f1 uazi f op- but yl

B. thuringiensis Kurstaki

B. thuringiensis Kurstaki

UBI - 2421; UBI - 2563; netsul f ovax

benal axyl

2,4-xyl enol + creso

I i ndane

benonyl + captan + |indane
[ i ndane

chl orsul furon

CARPOVI RUSI NE;

CODLI NG MOTH GRANULGCSI S VI RUS
CPGV; UCB- 87

flucythrinate

PANOCTI NE

di i odonet hyl - par a-t ol yl sul phone
i mazal il

oxadi xyl

di i odonet hyl - par a-t ol yl sul phone



GUS- 4013 nmet al axyl

GUS- 4043 triadi menol

GUS- 4551 oxadi xyl

GUS- 4700 t hi ophanat e- met hyl

GUS- 80502 t hi odi carb

GUTHI ON azi nphos- net hyl

GX SOAP soap

HAL MARK esfenval erate

hexaconazol e ANVI L; 1Cl A-0523; JF-9480; PP-523;
TF-3770; TF-9480

hexaf | uron XRD-473; DOWCO- 473

hexyt hi azox DPX- Y5893; SAVEY

HI LLESHOG COMVERCI AL COAT met hyl cel |l ul ose

HI LLESHOG M CROPELLET met hyl cel | ul ose

HCE- 498 unknown

HCOE- 000522 tef | ubenzuron

HOE- GRASS di cl of op- net hyl

HOELON di cl of op- net hyl

HOPPER- STOPPER di met hoat e

HWG- 1608 BAY- HAG- 1608

hydr amet hyl non MAXFORCE

hynmexazol TACHI GAREN

| Cl A- 0321 cyhal ot hri n-1 anmbda

| CI A- 0450 flutriafol

| CI A-0523 hexaconazol e

I CI A-0993 tefluthrin

I NCI TE pi peronyl butoxi de

i mazal il A0201; FUNGAFLOR; FUNGAZI L;
GUS- 2420; TF-3733; UBI-2420

i m dacl oprid BAY- NTN- 33893; NTN- 33893

| M DAN phosnet

| NSECTAVAY di at omaceous earth + feeding attractants

| NSECOLO silicon dioxide

| NSECTO di at omaceous earth + honey + sugars

| NSEGAR RO 13-5223; fenoxycarb

i prodi one ROVRAL; ROVRAL FLO, ROVRAL GREEN
EXP 02164; EXP-2164B

i oxyni | BANTROL

| SK 66895L experinmental B.t.

i sazophos CGA-12223; M RAL; TRI UWPH

i sof enphos AMAZE; OFTANOL; TF-9031

i vermectin | VOVEC

| VOVEC ivermectin

JAVELI N B. thuringiensis Kurstaki

JF- 9480 hexaconazol e

KARATE cyhal ot hri n-1 anbda; | anbda-cyhal ot hri n;
PP- 321

KARATHANE di nocap

kasuganyci n KASUM N

KELTHANE di cof ol

KEM RA- 9051/ 3a carbathiin + carbendazim + imazalil

KI LMOR di met hyl am ne salts of 2,4-D + di canba +
mecopr op

KOCI DE 101 copper + cupric hydroxide

KORNTROL O L m neral -oil adjuvant

KUMULUS S sul phur

KWG- 0519 triadi menol

LAB- 166801 BASF- LAB- 166801



| ambda- cyhal ot hrin
LANCE

LANNATE

LARVADEX

LARVI N

LENTAGRAN

LESAN

LIMT

| i ndane
LI QUI DUSTER

LORSBAN
LORSBAN 20

M&B FLOWABLE SULPHUR

M&B M CRO- NI ASUL
M&B- 83

M CAP

MCAP

M ONE

M ONE MYD

M ONE PLUS

MAI NTAI N
mal at hi on

mal ei ¢ hydrazi de
MAL ORAN

mancozeb

maneb

MANZATE

MANZATE 200
MARGOSAN- O

MAVRI K

MAXFORCE

MBC

mef | ui di de
MELTATOX

mepr oni

MERCURI C Bl CHLORI DE
nmercuric chloride
MERGAMVA DB

MERGAMVA NM
MERSI L
MERTECT
MESURCL
nmet al axyl

met am sodi um
METASYSTOX- R

met ham dophos
met hf ur oxam

nmet hi dat hi on

nmet hi ocarb

met honyl

met hoxychl or

met hyl brom de
met hyl cel | ul ose

CHARGE; PP-321

cl oet hocarb

met honyl

cyromazi ne

t hi odi carb

pyri date

f enam nosul f

[ (acetyl ami no) net hyl ] chl or (di et hyl -
phenyl ) acet am de

BENESAN; BHC, GAMMASAN; GARDOC,
STOCKPEST

pernmethrin

chl or pyri fos

captan + chlorpyrifos

sul phur

sul phur

f enpr opi nmor ph

MCAP; CELLCAP; B. thuringiensis Kurstak
CELLCAP; B. thuringiensis Kurstaki; M CAP
B. thuringiensis san diego

B. thuringiensis san diego

del t a- endot oxi n of B.t.

mal ei ¢ hydrazi de

CYTHI ON

MAI NTAI'N; ROYAL

chl or br ormur on

AGROX 16; AGROX SEED PI ECE DUST;
AGROX- 12; AGROX-16; DI THANE DF

DI THANE DG, DI THANE F-45; DI THANE M 45;
DI THANE M45; MANZATE 200; TF-3664;
TF- 3664 SEED Pl ECE TREATMENT; TF-3692;
TF-3710; TUBERSEAL

AGROX; AGROX DB; AGROX DUST;

AGROX FLOWABLE; AGROX NM MANZATE;
TF-3591; TF-3767

maneb

mancozeb

azadi rachtin

fluvalinate

hydr amet hyl non

car bendazi m

EMBARK

dodenor ph

SDS- 45037

mercuric chloride

MERCURI C BI CHLORI DE

ethyl mercuric chloride + |lindane +
phenyl mercuric acetate

i ndane + maneb

mercuric chloride + nercurous chloride
t hi abendazol e

nmet hi ocarb

APRON; APRON 35; APRON- FL; GUS-4013;
RI DOM L; SUBDUE; TF-3740; UBI-2379; UBI-2461
VAPAM

oxydemnet on- net hyl

MONI TOR

FURAVAX

SUPRACI DE

MESURCL

LANNATE

MARLATE; METHOXY- DDT

METH- O- GAS

CANOCOTE COMVERCI AL COAT,;

CANOCOTE M CROPELLET;

HI LLESHOG COMVERCI AL COAT,;

HI LLESHOG M CROPELLET



metiram POLYRAM

METOMVECLAN CO- 6054

met sul f ovax G 696; UBI-2421; UBI-2563

metribuzin SENCOR; SENCOR 500

mevi nphos PHOSDRI N

mexacar bat e UCZF- 14; UCZF-15; ZECTRAN

M CRO- M ST KELP EXTRACT; Ascophyl |l um nodosum extract

M CRO- NI ASUL sul phur

M CROCOP- 50 copper oxychl oride

M CROSCOPI C SULPHUR sul phur

M CROTHI OL SPECI AL sul phur

M LCAP captafol + ethirinol

M NERAL O L m neral oil-adjuvant

m neral oil -adjuvant CD- 351; CD-352; CD-353; CD- 353A;
M NERAL O L; KORNTROL AL

m neral oil-insecticide FRI GATE; O L CONCENTRATE

M NTECH flutriafol

M NTOX nmet hoxychl or + potassi um ol eate

M RAL CGA- 12223; isazophos

M STRAL f enpr opi nmor ph

M TAC amtraz

VK- 936 avermectin bl

nmol ybdenum MOLY

MONCEREN BAY- NTN-19701; pencycuron

MONCUT NNF- 136

MONI TOR nmet ham dophos

nonol i nuron ARRESI N

MORESTAN chi nonet hi onat

nmycl obut ani | NOVA; RH-3866; S-3206; SYSTHANE;

UBI - 2454; UBI - 2454-1; UBI -2454- 2,
UBI - 2497; UBI - 2561,

MVP BI O NSECTI CI DE CELLCAP; M CAP; MCAP; MYX 7275;
B. thuringiensis Kurstaki

MyX- 1806 B. thuringiensis san di ego; SPUD CAP

MYX- 2284 B. thuringiensis Kurstaki

MYX- 7275 MVP BI O NSECTI CI DE; B. thuringiensis
Kur st aki

MyX- 9858 B. thuringiensis san diego

nal ed DI BROM

napr opam de DEVRI NOL

NC- 21314 cl of ent ezi ne

NEEM azadi rachtin; AZADI RACHTA | NDI CA

EXTRACT; AZADI RACHTI N SOLUTI ON 1,
AZADI RACHTI N SOLUTI ON 2; NEEM
SOLUTI ON 1; NEEM SOLUTI ON 2; NEEM X;
SAFERS NEEM | NSECTI CI DE; SNI O L

NEEM X NEEM

NEMACUR f enam phos

NEMACUR 3 f enam phos

NI AGARA FI XED COPPER copper oxychl oride

NI MROD bupiri mate

NI P TOK; ni trofen

ni trofen NI P; TOK; TRI ZI LI N

nitrapyrin DOWCO 163; 2-chloro-6(trichloronethyl)
- pyridine

NNF- 136 CGF-4280; flutol anil; MONCUT

NO- DAMP oxi ne benzoate

nonyl phenol et hyl ene oxi de AGRAL 90

NOVA mycl obut ani |

NTN- 19701 BAY- NTN- 19701

NTN- 33893 BAY- NTN- 33893; i m dacl oprid

NU- FI LM adj uvant

nuar i nol EL- 11- 1C-223; EL-228; EL-228/FN-5116;

EL-228/111C-223-2; EL-FN-5116;
EL- FN-7011; FN-5116; TF-3582; TF-3610;



nurelle
NUSTAR

OFTANOL

of urace

O L CONCENTRATE
OKANAGAN DORMANT O L
oM TE

ONCOL

ORBI T

ORTHENE
ORTHO- 12- 420
ORTHOCI DE

OSECO REGENT
oxadi xyl

oxanyl

oxi ne benzoate
oxycar boxin
oxydemnet on- et hyl
oxyfenthiin

P- 368

pacl obutrazol
PANOCTI NE
PANCCTI NE PLUS
par at hi on
PARDNER

Paw Paw bar k extract
PCNB
penconazol e
pencycuron
PENTAC AQUAFLOW
PERECOT
PERVECTRI N
pernethrin

petrol eum oi |
PFI ZER
PHALTAN

phenyl nmercuric acetate

PHEROCON 1CP
phor at e

phosal one
PHOSDRI N
phoset bupi ri m
phosnet

PHYGON

PHYTOSOL

pi peronyl butoxi de
pirimcarb

Pl RI MOR

PLANTVAX

PLI CTRAN

POAST

pol ybut ene-5
POLYRAM

pot assi um ol eate
POTASSI UM SULFATE
pot assi um sul phat e
POUNCE

PP- 321

TF-3611; TF-3644; TF-3645; TF-3646;
TF-3672; TRI M DOL

chlorpyrifos + cypernethrin
flusilazole

i sof enphos

RE- 20615; VAM N

m neral oil-insecticide
okanagan oi

propargite

benf uracarb; BAS-9102

pr opi conazol e

acephate

acephate

capt an

VI TAVAX RS

GUS- 371; GUS-4551; SAN-371
VYDATE

NO- DAMP

PLANTVAX

METASYSTOX- R, METASYSTOX R2
P-368; UBI - P368

oxyfenthiin

PP-333; CULTAR

guazati ne

guazatine + imazali

AQUA

br onoxyni

ASI M NA TRI LOBA BARK EXTRACT; ASIMCIN; F020
qui nt ozene

TOPAS

MONCEREN

di enochl or

m xed copper oxides

pernethrin

AMBUSH; ATROBAN; ATROBAN DELI CE POUR- ON
BOVI TECT; ECTI BAN, PERMECTRI N; POUNCE;
SANBAR; LI QUI DUSTER

SUNSPRAY O L; VOLCK DORMANT O L; VOLCK OL
I i ndane

f ol pet

ERAD;, PMA; PMAS; SCOTTS F96; SCOTTS S804
attractant

THI MET

ZOLONE

mevi nphos

BAY- MAT- 7484

| M DAN

di chl one

trichlonate

BUTACI DE; | NCI TE

Pl RI MOR

pirimcarb

oxycar boxin

cyhexatin

set hoxydi m

THRI PSTI CK | |

metiram

SAFERS | NSECTI Cl DAL SOAP; SAFERS SOAP
pot assi um sul phat e

POTASSI UM SULFATE

pernethrin

cyhal ot hri n-1 anmbda; | anbda-cyhal ot hri n;
KARATE



PP- 333
PP- 450

PP- 523

PP- 993
PREM ERE
PREVI CUR- N

PRO GRO SYSTEM C SEED PROTECTANT

prochl oraz
PROCURE
procym done
PROVET

pr opanocar b
pr opani |
propargite
propazi ne

pr opet anphos
pr opi conazol e
propoxur
PROTURF FFI
PROTURF FUNG Cl DE VI |
pyrazophos
pyri date
pyri f enox

pyr oxyf ur

qui nt ozene

RAM K BRUN

RH- 7592

RHC- 387

RI DOM L

RI DOM L MZ
RI GO CROP AL
RI PCORD

RI ZOLEX
RO 13-5223
RO 15-1297
RONI LAN
ROTACI DE
rot enone

ROVRAL FLO
ROVRAL GREEN
ROVRAL PLUS

S- 3206
S- 3349
S-71639
SAFERS I D

SAFERS | NSECTI Cl DAL SOAP

pacl obutrazol

flutriafol

hexaconazol e

tefluthrin

t hi abendazol e + thiram

pr opanocar b

carbathiin + thiram

PRO GRO

SPORTAK

triflum zole

DPX- 4424

furathiocarb

PREVI CUR- N

STAMPEDE

oM TE

M LO PRO, PRI MATOL

BLOTI C

BANNER; CGA-64250; TILT;, ORBIT
BAYGON;, CRAW.TOX; UNDEN

qui nt ozene

triadi mefon

AFUGAN

LENTAGRAN

ACR- 3675; RO 15-1297

TF-3724

PCNB; PROTURF FFI|; SCOTTS FF 11
SCOTTS FFI |

SCOTTS LAWN DI SEASE PREVENTER
TERRACHLOR; TERRACLOR

di phaci none

al I'i dochl or

furat hiocarb + metal axyl + thiram
furathiocarb + metal axyl + thiabendazol e
surfacants

t ebuconazol e; ELI TE

of urace; VAM N

mycl obut ani | ; SYSTHANE

unknown

t - butyl - benzoyl hydr azi de
phenyl [ chl or ophenethyl ][tri azol e] pro-
panenitrile; fenethani

sur fact ant

nmet al axyl

mancozeb + netal axyl

dormant oil

cypermet hrin

t ol cl of os- net hyl

f enoxycar b; | NSEGAR

pyrifenox

vincl ozolin

rot enone

CUBE; DERRI S; DERI TOX; ROTACI DE
i prodi one

i prodi one

i prodi one

i prodi one + |indane

i prodi one + |indane

mal ei ¢ hydrazi de

chl or ophaci none

acrinathrin

fenpropathrin

t ol cl of os- net hyl
confidenti al

di azi non + potassium ol eate
pot assi um ol eate



SAFERS NATURAL GARDEN FUNG Cl DE CONC.
SAFERS NEEM | NSECTI CI DE
SAFERS SOAP

SAN- 155

SAN- 371

SAN- 418

SAN-518

SAN- 553

SAN- 619

SAN- 658

SAN- 683

SANBAR

SAP- 404

SAVEY

SCOOoT

SCOTTS FF |

SCOTTS FFI

SCOTTS FUNG CI DE VI |
SCOTTS LAWN DI SEASE PREVENTER
SD- 208304

SDS- 45037

SDS- 66811

SENCOR

SENCOR 500

set hoxydi m

SEVI N

SEVI N XLR

SEVI N XLR PLUS
SHEL L SHOCK
SHI N- ETSU ROPE

SHOK

silica aerogel

SN- 72129

SNI AL

sodi um 2- phenyl phenoxi de
SOLACOL

SPORTAK

SPOTLESS

SPUD- CAP

STAMPEDE

STANDAK

STOCKAI D

STOCKPEST
streptomycin

SUBDUE
sul phur

SUM THI ON
SUNSPRAY O L
superior oil
SUPRACI DE
SYS- TEM
SYSTEM
SYSTHANE
SYSTOX

TACHI GAREN
tal c
TALSTAR

TBZ

TCMIB

t ebuconazol e

t ef | ubenzuron

SAFERS NGF

NEEM

pot assi um ol eate

t hi ocycl am hydr ogenoxal at e
oxadi xyl

B. thuringiensis tenebrionis
mancozeb + oxadi xyl

copper + fol pet + oxadixyl
cyproconazol e; UBI-2565; UBI-2575
captan + cyproconazol e
mancozeb + cyproconazol e
pernmethrin

pot assi um ol eate + pyrethrins
hexyt hi azox

thiram

qui nt ozene

qui nt ozene

triadi mefon

qui nt ozene

confidenti al

mepr oni

unknown

metribuzin

metribuzin

POAST

car baryl

car baryl

car baryl

refined di atomaceous earth
codl i ng not h pheronone

pi peronyl butoxi de + natural pyrethroids
DRI E-DI E NO. 67

thianitri

NEEM

DOW Cl DE A

val i danycin a

prochl oraz

di ni conazol e

MyX 1806; B.T. san diego

pr opani |

al doxycarb

cypernmet hrin

[ i ndane

AGRI - MYCI N 17; AGRI - STREP; AGRI MYCI N 17,
AGRI STREP

nmet al axyl

KUMULUS S; M&B FLOWABLE SULPHUR
M&B M CRO- NI ASUL; M CRO- NI ASUL;
M CROSCOPI C SULPHUR; WETTABLE SULPHUR
fenitrothion

enul si fiable spray oi

TF- 5081

met hi dat hi on

di met hoat e

di met hoat e

mycl obut ani | ; RH- 3866

demet on

hymexazol

MAGNESI UM SI LI CATE

bi fenthrin

t hi abendazol e

BUSAN 30

ethyltrianol; ELITE;, FOLICUR, FOLI COTE;
UBI - 2584; RAXI L

HOE- 000522; HOE- 00522; abanectin



tefluthrin FORCE; |Cl A-0993; PP-993; TF-3648,;
TF-3661; TF-3695; TF-3722; TF-3754,
TF-3755; TF-5291

TELONE 1, 3-di chl or opropene

TELONE 11-B 1, 3-di chl oropropene

TEM K al di carb

TENN- COP copper salts of rosin and fatty acids
t er buconazol e t ebuconazol e; ELI TE

t er buf os COUNTER; AC 301, 467
TERRACLOR qui nt ozene

TERSAN SP chl or oneb

TF- 3479 tri adi menol

TF-3479B tri adi menol

TF- 3480 tri adi menol

TF- 3481 tri adi menol

TF- 3482 | i ndane + tri adi neno

TF- 3483 | i ndane + tri adi neno

TF- 3486 captan + chlorpyrifos

TF- 3488 captan + chlorpyrifos

TF- 3492 chl orpyri fos + maneb

TF- 3508 carbendazi m + | i ndane + thiram
TF- 3509 captan + triadi neno

TF- 3533 | i ndane + thiram

TF- 3552 captan + isof enphos

TF- 3553 acephat e

TF- 3560 maneb + thi abendazol e

TF- 3561 maneb + thi abendazol e

TF- 3566 captan + thiabendazol e

TF- 3582 nuari np

TF- 3585 | i ndane + nuari nmo

TF- 3586 | i ndane + nuari no

TF- 3591 maneb

TF- 3592 benal axyl + captan + nol ybdenum
TF- 3603 i sof enphos + maneb

TF- 3607 | i ndane + thiabendazole + thiram
TF- 3610 nuari np

TF- 3611 nuari np

TF- 3620 captan + thiabendazol e

TF- 3621 benal axyl + captan + nol ybdenum
TF- 3632 benonyl + captan + |indane
TF- 3643 captan + isof enphos

TF- 3644 nuari np

TF- 3645 nuari np

TF- 3646 nuari np

TF- 3647 benal axyl + diazinon + |indane
TF- 3648 tefluthrin

TF- 3651 benal axyl

TF- 3656 imzalil + triadineno

TF- 3658 maneb + triadi neno

TF- 3659 maneb + triadi neno

TF- 3660 maneb + triadi neno

TF- 3661 tefluthrin

TF- 3664 mancozeb

TF- 3670 acephat e

TF- 3672 nuari np

TF- 3673 flutri af ol

TF- 3674 flutri af ol

TF- 3675 flutri af ol

TF- 3678 | i ndane + maneb

TF- 3682 bendi ocarb + captan

TF- 3686 benal axyl + nol ybdenum

TF- 3689 imzalil + triadineno

TF- 3690 imzalil + triadineno

TF- 3691 mancozeb + tri adi neno

TF- 3692 mancozeb

TF- 3693 CO- 6054

TF- 3694 imazalil + mancozeb



TF- 3695 tefluthrin

TF- 3696 i sof enphos + mancozeb
TF- 3697 i sof enphos + mancozeb
TF- 3698 I i ndane + mancozeb
TF- 3699 I i ndane + mancozeb
TF- 3700 captan + CO 6054 + |indane
TF- 3701 captan + carbendazi m + i sof enphos
TF- 3702 captan + imazalil + |indane
TF- 3703 captan + imazalil + |indane
TF- 3704 captan + isof enphos
TF- 3705 i mazalil + mancozeb
TF-3710 mancozeb
TF-3719 flutriafol + |indane
TF-3720 flutriafol + Iindane
TF- 3721 chl orpyrifos + mancozeb + tefluthrin
TF-3722 tefluthrin
TF- 3723 benal axyl + imazali
TF- 3724 pyr oxyf ur
TF- 3725 pyroxyfur + thiram
TF- 3726 pyroxyfur + thiram + thi abendazol e
TF- 3727 flutriafol + isofenphos
TF- 3728 flutriafol + isofenphos
TF- 3729 triadi mrenol + isofenphos
TF- 3730 triadi nrenol + isofenphos
TF-3731 i mazalil + mancozeb
TF-3733 i mazal i
TF-3738 triadi menol
TF-3739 flutriafol
TF- 3740 nmet al axyl
TF- 3741 met al axyl + thiram
TF- 3742 nmet al axyl + thiabendazole + thiram
TF-3752 flutriafol
TF-3753 flutriafol
TF- 3754 tefluthrin
TF- 3755 tefluthrin
TF- 3759 flutriafol + |indane
TF- 3760 flutriafol + Iindane
TF- 3765 flutriafol
TF-3767 maneb
TF-3769 | i ndane + maneb
TF-3770 hexaconazol e
TF- 3772 benal axyl
TF- 3773 benal axyl
TF-3775 flutriafol
TF- 3787 unknown
TF-5291 tefluthrin
TF- 5304 di azi non
TF-9021 chl or ot hal oni
TF- 9031 i sof enphos
TF- 9480 hexaconazol e
t hi abendazol e MERTECT; TBZ; UBI-2395; UBI-2395-1
UBI - 2531
THI MET phor at e
t hi ocycl am hydr ogenoxal at e EVI SECT; SAN- 155
THI ODAN endosul f an
t hi odi carb GUS- 80502; LARVIN; EXP-6003A
t hi onazin Z1 NOPHOS
t hi ophanat e- met hyl EASQUT; GUS-4700
thiram SCOOT; TMID
THI' S fl owabl e copper sul phur copper + sul phur
THRI PSTI CK | | pol ybut ene-5
THURI CI DE- HPC B. thuringiensis Kurstak
t huri ngi ensin ABG 6162A; ABG 6228,;
BETA- EXOTOXI NE DE B. T.; DI -BETA
TILT pr opi conazol e
TILT MZ mancozeb + propi conazol e

TI LT- MANCOZEB FORMULATED M XTURE



TMID thiram

t ol cl of os- net hyl Rl ZOLEX; S-3349

TOPAS penconazol e

TOPAS W mancozeb + penconazol e
TOPAS/ MANZATE maneb + penconazol e
TORQUE fenbutatin oxide
TREFLAN trifluralin

triadi mefon BAYLETON;, PROTURF FUNG CI DE VI I ;
SCOTTS FUNG CI DE VI |
BAY- KWG- 0519; BAYTAN; GUS-4043;

KWG- 0519; TF-3479; TF-3479B; TF-3480;

tri adi menol

TF-3481; TF-3738; UBI-2383; UBI-2383-1
UBI - 2541; UBI - 2568

triallate AVADEX BW

tribasic copper sul phate COPPER SPRAY

trichlorfon DYLOX

trichloronate PHYTOSOL

tri denor ph CALI XI N

TRI DENT B. thuringiensis tenebrionis

triflum zole A-815; PROCURE; UBI-1716; UBI-2342,

UBI - 2391; UBI - A-815; UBI - A815
triflunmuron ALSYSTI N; BAY-SI R-8514
trifluralin TREFLAN
triforine FUNG NEX
TRI GARD cyromazi ne
tri methacarb BROOT; UC27- BF- 32
TRI M DOL nuari np
TRI TON B- 1956 unknown
TRI UMPH i sazophos
TROUNCE potassium salts of fatty acids + pyrethrins
TRUBAN etridi azol e
TRUMPET bendi ocarb
TUBERSEAL mancozeb
UBI - 1196 VI TAVAX 200
UBI - 1373 carbathiin
UBI - 1556 carbathiin + thiabendazol e
UBI - 1592 carbathiin + inmazalil + thiabendazol e
UBI - 1664 carbathiin + maneb; UBI-1664-R
UBI -1716 triflum zol e
UBI - 1759 UBI - A-920; UBI -A92; UBI -A920
UBI - 2051 carbathiin + thiram VI TAFLO 280
UBI - 2092 carbathiin
UBI - 2100 carbathiin
UBI - 2100- 2 carbathiin
UBI - 2106 carbathiin
UBI - 2106- 1 carbathiin + |indane
UBI - 2151 carbathiin
UBI - 2155 carbathiin + thiram
UBI - 2215 t hi ram
UBI - 2235 carbathiin + thiram
UBI - 2291 di azi non
UBI - 2342 triflum zol e
UBI - 2344 carbathiin + |lindane + thiram
UBI - 2359 carbathiin + thiram
UBI - 2359-1 ANCHOR
UBI - 2359-2 ANCHOR
UBI - 2365 carbathiin + thiram
UBI - 2369 VI TAVAX rs
UBI - 2369-1 VI TAVAX rs
UBI - 2374 carbathiin + inmazali
UBI - 2375 carbathiin + triflum zol e
UBI - 2376 carbathiin + thiram+ UBI-1759
UBI - 2377 carbathiin + thiram+ UBI-1759
UBI - 2379 nmet al axyl
UBI - 2382 carbathiin + oxycarboxin + oxadi xyl



UBI - 2383

UBI - 2383-1

UBI - 2384
UBI - 2389
UBI - 2390

UBI - 2390-1
UBI - 2390- 2

UBI - 2391
UBI - 2392
UBI - 2393
UBI - 2394

UBI - 2395

UBI - 2395-1

UBI - 2398
UBI - 2401
UBI - 2402

UBI - 2403
UBI - 2404
UBI - 2405
UBI - 2406
UBI - 2408
UBI - 2409

UBI - 2410
UBI - 2413
UBI - 2414
UBI - 2415
UBI - 2416
UBI - 2417
UBI - 2420
UBI - 2421
UBI - 2422
UBI - 2424
UBI - 2435

UBI - 2436- 1

UBI - 2446
UBI - 2450
UBI - 2451
UBI - 2454
UBI - 2455
UBI - 2458
UBI - 2461
UBI - 2464
UBI - 2465
UBI - 2466
UBI - 2467
UBI - 2468
UBI - 2469
UBI - 2471
UBI - 2472
UBI - 2473
UBI - 2475
UBI - 2476
UBI - 2477
UBI - 2492
UBI - 2496
UBI - 2497

UBI - 2498-1
UBI - 2509-1

UBI - 2501
UBI - 2511

UBI - 2513
UBI - 2521

tri adi menol
tri adi menol

unknown

carbathiin + isofenphos
carbathiin + thiram
carbathiin + thiram
carbathiin + thiram
triflum zol e

carbathiin + triflum zol e
carbathiin + thiabendazol e;
UBI - 2393-1; UBI -2393-2
carbathiin + inmnzali

UBI - 2394-1; UBI -2394-2

t hi abendazol e
t hi abendazol e

carbat hii
carbat hii
carbat hii
UBI - 2402-
carbat hii
carbat hii
carbat hii
car bat hi
car bat hi
car bat hi
t hi ophana
carbat hii
car bat hi
car bat hi
car bat hi
car bat hi
car bat hi
i mzal il

n
n
n
1

n
n
n
n
n
n
t

n
n
n
n
n
n

+

+ t hi abendazol €;

UBI - 2417-1

+ triflum zole
+ imazalil; UBI-2401-1
+ lindane + thiabendazol e;
+ imazalil + |indane
+ imazal i
+ | i ndane
+ |li ndane + netal axyl
e- et hyl
+ | i ndane
+ i sof enphos + thiram UBI-2413-1
+ i sof enphos + thiram
+ thiodicarb + thiram
+ t hi ophanat e- net hyl
+ |lindane + netal axyl;

G 696; netsul fovax
carbathiin + lindane + thiram UBI-2422-1
carbathiin + inmazalil

carbathiin + thiram UBI-2435-1

carbat hii

n

carbathiin + inmnzali
+ t hi abendazol e
carbathiin + netal axyl

nmet al axyl

mycl obut ani | ;

mycl obut ani
carbathiin + netal axyl

nmet al axyl
nmet al axyl

carbathiin + thiram

carbathiin + netal axyl
carbathiin + oxadi xyl
carbathiin + imazalil + |indane
carbathiin + |lindane + netal axyl
carbathiin + |lindane + oxadi xyl
carbathiin + thiabendazol e
nmet al axyl + thiabendazol e
carbathiin + netal axyl
carbathiin

al doxycarb

mycl obut ani

carbathiin + thiabendazol e
nmet al axyl + thiram

car bof ur an

UBI - 2454- 1,

UBI - 2424-1

+ t hi abendazol e

+ t hi abendazol e

UBI - 2454- 2

+ t hi abendazol e

+ t hi abendazol e
thiram + tri adi nenol
thiran1+_triadiwenm

+ t hi abendazol e

carbathiin + cloethocarb + thiram

UBI - 2511-

carbathiin + carbofuran + thiram

1

carbathiin + thiabendazol e



UBI - 2521
UBI - 2522
UBI - 2529
UBI - 2530
UBI - 2531
UBI - 2541
UBI - 2550
UBI - 2554
UBI - 2554
UBI - 2555
UBI - 2557
UBI - 2559
UBI - 2561
UBI - 2562
UBI - 2563
UBI - 2564
UBI - 2565
UBI - 2568
UBI - 2573
UBI - 2575
UBI - 2584
UBI - 2599
UBI - 2611
UBI - AB15
UBI - P368
uC27- BF-
UCB- 87
UCSF- 27
UCSF- 40
UCZF- 14
UCZF- 15
UNI TRAPS

val i dany

VENDEX

vi ncl ozo
VI TAFLO
VI TAFLO
VI TAFLO

VI TAFLO DUAL PURPOSE

VI TAVAX

VI TAVAX
VI TAVAX
VOLCK O

VOLCK DORMANT O L
VOLCK SUPREME O L

VOLI D
VORLEX
VYDATE

-1

-1

-1

32

cin a

lin
250
280
DB

DUAL POWDER
DUAL SOLUTI ON

5}
POWDER
RS

SI NGLE SOLUTI ON

SOLUTI ON
L

carbathiin + thiabendazol e
carbathiin + netal axyl
carbathiin + cl oethocarb
carbathiin + isofenphos

t hi abendazol e

tri adi menol

nmet sul fovax + |indane + thiram
carbathiin + cloethocarb + thiram
carbathiin + cloethocarb + thiram
carbathiin + cloethocarb + thiram
carbathiin + cloethocarb + thiram
cl oet hocarb

mycl obut ani

cl oet hocarb

nmet sul f ovax

carbathiin + netsul fovax
cyproconazol e

tri adi menol

met sul f ovax + thiram
cyproconazol e

t ebuconazol e

unknown

unknown

triflum zol e

oxyfenthiin

tri methacarb

GRANULOCSI S VI RUS

car baryl

car baryl

nmexacar bat e

nmexacar bat e

attractant

SOLACOL

RE 20615; ofurace

et aconazol e

nmet am sodi um

di chl orvos

B. thuringiensis israelensis
f enbut ati n oxi de

RONI LAN

carbathiin

carbathiin + thiram UBI-2051

carbathiin + thiram

carbathiin + |lindane + thiram

carbathiin + naneb

carbathiin + thiram

carbathiin

carbathiin + thiram UBI-1196

carbathiin

carbathiin

carbathiin + |lindane + thiram

carbathiin + |indane

VI TAVAX POVWDER

carbat hii thiram VI TAVAX P
i li

5 5

+
car bat hi + |indane + thiram
OSECO REGENT; UBI -2369; UBI-2369-1
carbathiin

carbathiin

petrol eum oi |

dormant oil

dormant oil

br odi f acoum

1, 3-di chl oropropene + nethyl isothiocyanate

oxanyl



WARBEX f anphur
WETTABLE SULPHUR sul phur
W.- 115110



CHEM CAL | NDEX

REPORT NUMBER

1,2-DI CHLOROPROPANE. . . . .. ... oo 92
1, 2- DI CHLOROPROPANE +
1,3-DI CHLOROPROPENE. . . ... .. ......... 92
1, 3- DI CHLOROPROPENE. . . . oo oo 92
1, 3- DI CHLOROPROPENE + METHYL
| SOTHI OCYANATE. . .. ... .. . . 92
AC 303,630. .. ... . 6, 16, 28, 29, 57,62, 63, 70
AC 303,630 + BOND. . ........... ... 57
ACECAP. . . . . 85
ACEPHATE. . . .. .. 4,59, 85
AGRAL 90. .. ... . . . 64, 65, 70
AGRAL 90 + ELITE. ........ ... ... .. ... .. .. 128
AGRAL 90 + FOLICUR. ........ ... . o 143
AGRAL 90 + MONE. .. ........ .. . 65
AGRAL 90 + NEEM X. . .. ... ... oo 70
AGRAL 90 + TRIDENT. ..................... 64
AGRI -KELP. . ... . 21
AGRI - KELP + ANI LAZINE + CI TRIC ACID +
FERTI LI ZER + MOLASSES. ............. 116
AGRI - KELP + CHLOROTHALONIL + CITRIC
ACI D + FERTI LI ZER + MOLASSES. ... .. 116
AGRI - KELP + CI TRIC ACI D + FERTI LI ZER +
MANCOZEB + MOLASSES. .. ............. 116
AGRI - KELP + MOLASSES. . .................. 21
AGROX B-3. ... 23
AGROX D-L PLUS........ ... ... .. ... 23
AGROX FLOWABLE. . .. ..... ... ... .. . 133, 134
ALDI CARB. . . .. . 59, 66
ALITETTE. . .. .. 112
ALI ETTE + NI AGARA FI XED COPPER. . ........ 112
ALLIDOCHLOR. . . . . o e 89, 90
AMAZE. . 31, 33
AVAZE + FURADAN. . .. ... ... . i 31, 32
AMBUSH. . . ... 24,55, 60, 86
AMBUSH + CATALYST......... ... .. ... ... ..., 55
AMBUSH + INCITE. .. ... .. . o 60
AM TRAZ. . . 19, 46, 57, 63, 69
AM TRAZ + B. THURI NG ENSI S SAN DI EGO. . .. 63
AM TRAZ + DELTAMETHRIN. . ................ 46, 57
ANCHOR. . .. .. 145
ANCHOR + BENLATE. .. ....... ... ... .. ... .. 145
ANCHOR + BENOMYL. .. ...... ... . 145
ANILAZINE. . ... . 116, 118
ANI LAZINE + BOND. . . ......... . 118
ANI LAZI NE + CATALYST. ................... 116
ANI LAZINE + NU-FILM . ................... 118
ANI LAZINE + TRITON. . ....... ... ... ... ... 118
APM . 50, 51
APOLLO. . ... 7, 10 11, 69, 148
APOLLO + TRITON. ... ... .. e 69
ARREST. . . ... 145
ASC-66518. . ... ... .. 115,117, 118
ASC-66825. . .. ... . 115,122
AZI NPHOS- METHYL. . .. ... ... 6, 12 13,17, 18, 19, 44, 48, 50, 51,
52 55 57 58 87 88 94
AZ| NPHOS- METHYL + CATALYST.............. 55
AZ| NPHOS- METHYL + CODLEMONE. . ........... 94
AZ| NPHOS- METHYL + DELTA- ENDOTOXI N
OF B.T. TENEBRIONIS. ........... 52
AZTEC. . . . 23,36,37,38,74,75



B-3. 23
B. THURI NG ENSI S KURSTAKI .. ............. 4,12, 25, 26, 27, 29, 68, 86
B. THURI NG ENSIS SAN DIEGO. . ............ 41, 43, 44, 45, 47, 48, 53, 55, 56, 57,
62, 63, 64, 65
B. THURI NG ENSI S SAN DI EGO + BON\D. .. .... 41, 45,57, 62, 65
B. THURI NG ENSI S SAN DI EGO + CATALYST. . .55
B. THURI NG ENSI S SAN DI EGO +
CYPERVMETHRIN. .. ... ... 64
B. THURI NG ENSIS SAN DIEGO + NEEM .. .. .. 63
B. THURI NG ENSI S SAN DI EGO +
NONYLPHENOLETHYLENE OXIDE. ........... 65
BACTOSPEINE. . . ... .. e 27
BASUDI N. . ... 4,76,77
BAY-HWG- 1608. . ........ ... ... . 123,124, 126, 128, 132, 142, 143
BAY- HWG- 1608 + ENHANCE. . . ............... 128
BAY- HWG- 1608 + NONYLPHENCLETHYLENE
OXIDE. . ... . 128, 143
BAY- HWG- 1608 +
CCTYLPHENOXYPOL YETHOXYETHANCL -
N-BUTANOL. . ... . 128
BAY- HWG- 1608 + RENEX. . ... ............... 128, 143
BAY- HWG- 1608 + TRITON. . ................. 143
BAY- MAT-7484. . ... . .. . . . 23,36,37,38,74,75
BAY- MAT- 7484 + CYFLUTHRIN............... 23,36,37,38,74,75
BAY-NTN-33893. .. ... ... . 1,3,5,13,16,17,19, 31, 33, 36, 37,
........................................ 38,42, 43, 46, 54, 58, 59, 64, 66, 75, 81
BAYLETON. . . ... . 113,124, 128, 143
BAYTAN. . . .. 139
BELMARK. . . . . . 41, 43, 45, 47, 49, 52
BELMARK + INCITE. .. ...... ... ... ... ...... 49
BELMARK + TRIDENT....................... 52
BENLATE. . .. ... 107, 124, 144, 145
BENLATE + CAPTAN. .. ...... ... ... ... .. ... 144
BENOMYL. . .. ... . 31, 32, 33, 107, 124, 144, 145
BENOMYL + CAPTAN. ......... ... ... ... ... 144
BENOMYL + CARBATHIIN + THHRAM . ......... 145
BENOMYL + CARBOFURAN + | SOFENPHOS +
THIRAM . ....... ... . 31, 32
BENOMYL + | SOFENPHOS + THIRAM . .. ....... 31, 32, 33
BENTAZON. . . ... .. 89, 90
BIODAC. . . . 31, 32
BOND. . ... . 41, 45,57, 62, 65, 67, 118
BOND + DELTA- ENDOTOXIN OF B. T.
KURSTAKI - TENEBRIONIS. . . .......... 67
BOND + DELTA- ENDOTOXIN OF B. T.
TENEBRIONIS. . . ....... ... ... .. ..., 41, 67
BOND + DYRENE. . .. ...... ... ... .. ... ... ... 118
BOND + FOL....... ..., 67
BOND + MONE. . ......... ... i 41, 45,57, 62, 65
BOND + TRIDENT. .. ...... ... .. . 41, 67
BOTRAN. . . ... 21,107, 111
BRAVO. . . ... 107
BRAVO 500. . ....... ... . 111, 115, 116, 119, 120, 121
BRAVO 500 + CATALYST.................... 116
CAPTAFOL. . .. . 91
CAPTAN. . . . 23, 96, 98, 99, 100, 131, 144
CAPTAN + DI AZI NON + LINDANE. ............ 23
CAPTAN + DI CHLONE + MANCOZEB. ........... 100
CAPTAN + DI THANE DG + MANZATE DF +
PHYGON. . ......... ... . . . 100
CAPTAN + FLUSI LAZOLE. . .................. 96, 100
CAPTAN + MYCLOBUTANIL. .................. 96, 99
CAPTAN + NOVA. . .. ... 96, 99
CAPTAN + NUSTAR. .. ... ... . . 96, 100
CARBARYL. . .. . 34, 35, 84, 86



CARBATHI IN. . ... 30, 31, 32, 33, 104, 123, 126, 129, 131,
132,133, 134, 135, 136, 139, 145
CARBATHI | N + CARBOFURAN + LI NDANE +

THRAM . ................... 31, 32
CARBATHI I N + CLOETHOCARB + THHRAM . ... .. 30, 31, 33
CARBATHI I N + LI NDANE + TERBUFOS +

THRAM . ................... 31, 32
CARBATHI IN + LINDANE + THHRAM . ......... 30, 31, 32, 33, 104
CARBATHI I N + OXYCARBOXIN + THIRAM . ... .. 145
CARBATHI IN + THHRAM .. .................. 126,129, 131, 133, 134, 135, 136, 139, 145
CARBOFURAN. . . ... e 31, 32,75, 88
CARBOFURAN + | SOFENPHOS. . . .............. 31, 32
CARBOFURAN + VITAVAX RS. . ............... 31, 32
CARZOL. . . . 4, 69
CATALYST. . .. 55, 116
CATALYST + CHLOROTHALONIL. . ............. 116
CATALYST + DITHANE M45. .. .............. 116
CATALYST + DYRENE. . . ........ ... ... ...... 116
CATALYST + ENDOSULFAN. . ................. 55
CATALYST + GUTHION. . ........ ... ... ...... 55
CATALYST + IVERVECTIN. . ........ ... ...... 55
CATALYST + IVOMVEC. .. ... .. e 55
CATALYST + MONE. . ........ ... ... .. .. 55
CATALYST + MANCOZEB. ... ................. 116
CATALYST + PERMETHRIN. . ................. 55
CATALYST + THIODAN. . . ....... ... ... ... ... 55
CGA-237218. . .. 25, 26, 27, 28, 29, 70
CHINOVETHI ONAT. . . ... 19
CHLORBROMURON. . . . . o 89, 90
CHLORETHOXYFOS. . . . .. .o e 88
CHLOROTHALONI L. .. ..o 91, 107, 111, 115, 116, 119, 120, 121
CHLORPYRIFOS. . . ... 36, 37, 38, 40, 46, 54,57, 69, 75, 76,

78, 79, 80, 93
CHROM UM YEAST. . . ... . e 108
CITRIC ACID. ... . e 55, 116
CLEARWNG BORER LURE. . . ................. 153
CLOETHOCARB. . . . . e 30, 31, 33
CLOFENTEZINE. . ... ... . 7,10, 11, 69, 148
CLOFENTEZINE + TRITON. . ................. 69
COAX. o 67
COAX + DELTA- ENDOTOXI N OF
B.T. TENEBRIONIS................. 67

COAX + TRIDENT. .. ... ... i 67
CODLEMONE. . . ... . e 94
CODLI NG MOTH PHEROMONES. . ... ............ 94
CODLI NG MOTH PHEROMONES + GUTHION. . ..... 94
COVWPANION + DITHANE DF. . ................ 140
COVPANI ON + DI THANE DF + RH-7592........ 140
COWPANION + ELITE. . .......... ... .. ...... 128
COMPANION + RH-7592. . ................... 140
CONDOR. .« . oo e e e 27
COPPER OXYCHLORIDE. . ........... ..., 112
COPPER OXYCHLORI DE + FOSETYL-AL......... 112
COPPER OXYCHLORI DE + MANCOZEB. .......... 112
COPPER SALTS OF ROSIN AND FATTY ACI DS 112
COPPER SULPHATE. . ... ... ... . . . .. 108
COUNTER. . . ... 31,32,73,74,75,76
COUNTER + VITAVAX RS. . ...... ... ... ... ... 31, 32
CUTLASS. . . . 27
CYFLUTHRIN. . ... 23,36,37,38,74,75
CYFLUTHRIN + PHOSETBUPIRIM .. ........... 36
CYGON. . . 4,5, 14, 34, 35,69, 72, 85
CYQUARD. . . ... 75
CYHALOTHRIN. .. ... 88
CYHALOTHRI N- LAMBDA. . ... ... 8,15
CYMBUSH. . . .. ... 39, 50, 51, 62, 63, 64, 70, 149



CYMBUSH + TRIDENT. .. ......... ... .. ...... 62

CYPERMETHRIN. .. ... ... 4,39, 44, 48, 50, 51, 62, 63, 64, 70,
88, 93, 149
CYPERMETHRI N + DELTA- ENDOTOXI N OF
B.T. TENEBRIONIS......... 62
CYPREX. . . . 144
CYPROCONAZOLE. . .. ... o 123,124,127, 129
CYROMAZINE. . . ... e 37, 38
D-D. . 92
DECIS. ... 16, 19, 25, 26, 28, 34, 35, 39, 44, 46,
48, 57, 60, 61, 62, 67, 68, 72, 84
DECIS + INCITE. .. ... ... i 46, 60, 62, 67
DECIS + MTAC. ... ... . 46, 57
DECIS + TRIDENT. . ......... ... .. ......... 62, 67
DELTA- ENDOTOXI N OF
B. T. KURSTAKI-TENEBRIONIS......... 67
DELTA- ENDOTOXIN OF B. T. SAN DIEGO. ...... 43, 45, 47, 53, 57, 62, 65
DELTA- ENDOTOXIN OF B. T. SAN DI EGO +
ENTICE. . ... ... .. . i 53
DELTA- ENDOTOXIN OF B. T. TENEBRIONI S. . ... 41, 50, 51, 52, 62, 64, 67
DELTA- ENDOTOXIN OF B. T. TENEBRIONI S +
DELTAMETHRIN. . ......... ... ........ 62, 67
DELTA- ENDOTOXIN OF B. T. TENEBRIONI S +
FENVALERATE. . . . ........ ... ... .... 52
DELTA- ENDOTOXIN OF B. T. TENEBRIONI S +
NONYLPHENOLETHYLENE OXIDE. ........ 64
DELTAMETHRIN. . . ... .. . 16, 19, 25, 26, 28, 34, 35, 39, 44, 46,
48, 57, 60, 61, 62, 67, 68, 72, 84, 88
DELTAMETHRI N + PI PERONYL BUTOXIDE. ... ... 46, 60, 62, 67
DI-SYSTON. . ... . 23,42, 75
DI ATOMACEQUS EARTH. . ... ... .. . 14, 63
DIAZINON. . ... 4, 23 39, 76,77, 84
DICHLONE. . . ... e 100
DICHLORAN. . . .. . 21,107, 111
DI CLOFOP-METHYL. . .. ... 89, 90
DI METHOATE. . .. ... 4, 5 14, 34, 35,69, 72, 85
DINICONAZOLE. . ... .. 124
DIPEL. ... ... . 29
DISULFOTON. . ..o 23,42, 75
DITHANE DF. . ... ... . . 141
DITHANE DG ........ . 137
DITHANE DG + NOVA. .. ... ... .. . . . 95, 96, 100
DITHANE M- 22, . ... . . 109
DITHANE M45. ... ... . 109, 112, 116, 117, 124, 140, 141
DI THANE M- 45 + NI AGARA FI XED COPPER. . ... 112
DI THANE M45 + RHC-387.................. 117
DODINE. . ... 144
DOGWOOD BORER LURE. . . ... ... ... ... ... 153
DPX-HG6573. . ... .. 124
DYFONATE. . . . .. 23,37,38,73,74,75
DYRENE. . . .. .. . 116, 118
DYRENE + NU-FILM ........... ... ... ...... 118
DYRENE + TRITON. . ........ ... ... ... ... 118
EASOUT. . . .. 101, 122, 124, 145
EL-228. . ... . 123
ELITE. ... . 128
ELITE + ENHANCE. . .. ...... ... ... ... ... ... 128
ELITE + RENEX. . ... ... ... . 128
ENDOSULFAN. . .. ... 25, 26, 55, 56, 86, 88
ENHANCE. . .. ... .. 128
ENTICE. . ... 53
ENTICE + MYX-1806....................... 53



EXP-80240A. . .. ... . 132
EXP-80287A. . .. . 104
EXP-80290A. . .. ... 104
EXP-80362A. . .. .. 104
EXP-80363A. ... .. 104
EXP-80364A. ... ... 104
EXP-80365A. . .. .. 104
EXP-80366A. ... ... 104
EXP-80367A. . .. . 104
FENTHION. . . ... . 82, 83
FENTHI ON + PI PERONYL BUTOXIDE........... 82, 83
FENVALERATE. . . ... ... .. 41, 43, 45, 47, 49, 52, 88
FENVALERATE + PI PERONYL BUTOXIDE........ 49
FERTILIZERS. .. ... .. . 55, 116
FLUAZINAM . . .. 111
FLUSI LAZOLE. . . ... .. e 96, 97, 100, 111, 124
FLUSI LAZOLE + MANCOZEB. . ................ 96, 97
FO L. .o 67
FOLICUR. . ... e 143
FOLICUR + RENEX. . ... ... i 143
FOLICUR + TRITON. . ....... ... i 143
FONOFGCS. . ... e 23,37,38,73,74,75, 93
FORCE. . . . . 23, 30, 36,37,38,73,74,75,76, 77
FORMETANATE. . . ... .. e 4, 69
FOSETYL-AL. ... .. e 112
FRANI XQUERRA. . . . . ... .. 63
FUNGI NEX. . ... 111
FURADAN. . . . . e 31,32, 75
FURADAN + VITAVAX RS. . ...... ... ... ... ... 31, 32
FUTURA XLV. ... . . e 27
GREATER PEACH TREE BORER LURE........... 153
GUARDSMAN SURFACE TENSI ON REDUCER. . . . ... 101
GUARDSMAN SURFACE TENSI ON REDUCER +
MYCLOBUTANIL. . ................ 101
GUARDSMAN SURFACE TENSI ON REDUCER +
NOVA. . .. 101
GUTHION. . ... 6,12,13,17, 18, 19, 44, 48, 52, 55,
57, 58, 87, 94
GUTHION + TRIDENT. .. ...... ... ... .. ...... 52
HEXACONAZOLE. . ... ... e 123,126, 131, 132, 133, 134, 135, 136, 139
HWG 1608. .. ... ... . . 124,128
IMDACLOPRID. ....... . 3,5,31,59
IMDAN. . .. 4,12,13, 18,50, 51
INCITE. . .. 60, 67
INSECOLO. . . .. .o e 71
I NSECTAVAY. . . .. e 14, 63
FOXYNIL. ..o 89, 90
IPRODIONE. . ... ... . e 31, 33, 102, 103, 104, 107, 109, 145, 150
PRODIONE + LINDANE. . ................... 31, 33, 104
I SK-66824. . .. .. .. . . . 59
I SK-66895. ... ... ... .. 56
I SOFENPHOS. . . . .. .. 31, 32, 33
IVERMECTIN. .. ... 55, 69
FVOVEC. . ... 55, 69
JAVELIN. .. .. 4,68, 86
JAVEX. . . 107



KUMJLUS S + NOVA. ... ... 99

KUMJLUS S + ORBIT........ ... ... ... ... ... 99

LAMBDA- CYHALOTHRIN. . .. ... ... oo 8

LANNATE. . . ... 4,25, 26, 86

LATRON. . . .. 6, 16, 28

LATRON + RH-5992. . ...... ... ... .. ... ... ... 6, 28

LINDANE. . ... . 23, 30, 31, 32, 33, 104

LI NDANE + THI ABENDAZOLE + THHRAM . ... ... 30, 104

LORSBAN. . . . . 36, 37, 38, 40, 46, 54, 57, 69, 75- 80

MONE. ... . 41, 43, 44, 45, 47, 48, 53, 55-57, 62- 65

M ONE + MARGOSAN-O. . . ... .. i 63

MONE + MTAC. ... ... 63

MALATHION. . ... . 1, 13,17, 84, 88

MANCOZEB. . . ... .. 95, 96, 97, 100, 106, 109, 112, 116,
117,124, 137, 140, 141

MANCOZEB + METALAXYL.................... 106

MANCOZEB + MYCLOBUTANIL. ................ 95, 96, 100

MANCOZEB + OCTYLPHENOXY-
POLYETHOXYETHANOL N- BUTANOL. ... 140
MANCOZEB + OCTYLPHENOXYPOLYETHOXYETHANOL

N- BUTANOL + RH-7592............ 140
MANCOZEB + RHC-387.......... ... ... ...... 117
MANEB. . . ... 109, 132, 133, 134, 151, 152
MANZATE 200. .. ...... ... i 97
MANZATE 200 + NUSTAR. . .................. 96, 97
MARGOSAN-O. . .. . 63
METALAXYL. . . o 106, 145, 146, 147
METASYSTOX-R. . ... . 69
METHAM DOPHGCS. . . . .. ... 29, 86, 88
METHI DATHION. . ... .. ..o 4
METHOMYL. . . ... 4,25, 26, 86
METHYL | SOTHI OCYANATE. . ................. 92
METIRAM . .. . 137
MCRO-NTASUL. . ... . 110
M CROTHIOL SPECIAL. .......... .. ... ...... 110
M TAC. .. 19, 46, 57, 63, 69
MOLASSES. . . ... 21,55, 116
MONITOR. ... e 29, 86
MONOLINURON. . . ... . 89, 90
MORESTAN. . . ... 19
MYCLOBUTANI L. . ... 95, 96, 99, 100, 101, 123
MYCLOBUTANI L + SULPHUR. . ................ 99
MYCLOBUTANIL + TRITON. . ................. 101
MYX-1806. .. ... . . 43, 45, 47, 53, 57, 62
NALED. . . ... 88
NEEM . .. .. 63, 70
NEEM + NONYLPHENCLETHYLENE OXIDE........ 70
NEEM X. . . 70
NI AGARA FI XED COPPER. . . ................. 112
NI TRAPYRIN. . ... 89, 92
NITROFEN. .. ... .. 89, 90
NONYLPHENOLETHYLENE OXIDE. . ............. 64, 65, 70, 128, 143
NOVA. . 99, 101
NOVA + TRITON. ... ... . 101
NTN-33893. . ... . 1,13, 16, 17, 19, 33, 54, 58, 64, 66, 75
NU-FILM .. 118
NUARI MOL. . . . 123
NUSTAR. . . . 97

COCTYLPHENOXYPOL YETHOXYETHANOL
N- BUTANOL + RH-7592............ 140



PROPI CONAZOLE + SULPHUR. . ...............
PVC EAR TAG. .. ...

2,4

4,12,13,18, 50, 51

46, 49, 60, 62, 67, 82, 83
1,2,13, 14,17

1,2,13, 14,17

31, 33, 104

1,9,13, 39
124,127, 129
34, 35, 84, 86



TF-3755. . . 31, 33

TF-3767. . . 132

TE-3770. . . 123,126, 131, 132, 133, 134, 135, 136
139

TF-3785. . . . 132,133, 134

TE-3787. . . 132,133, 134, 135, 136

THI ABENDAZOLE. . ... ... ... 30, 104

THEMET. . 66, 75

THIEODAN. . . . 25, 26, 55, 56, 86

THI OPHANATE- METHYL. . ... ... ... . 101, 122, 124, 145

THIRAM . .. 30, 31, 32, 33, 104, 126, 129, 131, 133,
134, 135, 136, 139, 145

THURICIDE. . ... .. e 25, 26

TILT. 113,114, 124,125, 127, 128, 130, 131
137, 138, 140, 142
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