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ABSTRACT 

Between 133 and 196 apple archard blacks were monltored by Insecl 

and Mite Mom1,ormg ,.Servlces for at least 14 10sect and m~te pests durmg 

the 'period 1979-1985 for the purpose of determmmg the need for control 

actlOn Sorne momtormg techmQues were greatly lmproved through 

experience and slmple mvestlgatlOns (sequentlal samplmg for Operophtera 

brumata (L), tappmg for mlrids, and colony estImatIOn and threshold 

establishment for Dysaphis plantagmea (Pass», whlle sorne others await 

improvement through further research The momtormg serVlce was well 

received by growers, and pest management declslOns became more effIcient 

and effective, The cost to operate the servIce was approxlmately 90-100 

dollars/hectare Durmg the momtor1Og perlod, sorne pests became less 

freQuent (0 brumata. Orthosla hlblSCl Guenee, Phyllonorycter blancardella 

(F », some more frequent (Panonychus ulml (Koch), D. plantagmea. mlrlds), 

and sorne fluctuated cyclical1y (Rhagoletls pomonel1a (Walsh» or erratically 

(Typhlocyba pomana McA) The momtormg program helped m10lmlze 

\. pestlclde use wlthout sacnflcmg Qual1ty or yleld However; further 

advances in Integrated Pest Management WIll reqUlre the deve lopment of 

even more sophlstlcated momtormg programs 
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D~partement <j'EntomologIe 

DéPIstage des l'1sectes et des acarIens en vergers commerColaux de la 

, Nouvelle-Ecosse ( 1979-1965) 

RESUME 

pa 

De 1979 à 1965, (jans le cadre <le ServIces de dépistage d'Insectes et 
.. ~ , , , 

d'acarIens vIsant a qetermlner les besoIns de traitements, on a deplste 

entre 133 à t 96 parcelles de pommiers CertaInes technlQues de dép,lstage 

ont été grandement amélIoré su1te à l'expérIence acquIse et à des études 

sImples, notamment au nIveau de réchantillonnage séquentIel <fOperophtera 

brumata (L >, de la technIque de frappage pour les mlrldes, de l'estlmatlon du 

nombre de colon1es et du seu11 d'actIon de Dysaphls plantaglnea (PassJ) 

D'autres techn1Ques pourraient être amél10ré avec plus de recherche Les 

services de dépIstage ont été bIen reçu par les producteurs, et les décisions 

de régIe sont devenues efflcaces le coût d'opératIon des servIces étaIt 

approxlmat lvement 90-100 dollards/hectare Au cours de cette étude, 

certams ravageurs devinrent mOins fréquents (Q brumata, Orthosla hjblSCI 
~ , 

Guenée, phyl1onorycter blancardella (F», et d'autres, plus fréquents 

'Panonychus .Y.lm1 (Koch), Q plantaglnea, les mlrlde,s) On a également 

observé des ravageurs dont les populattons ont montre des fluctuattons 

CyClIques (Ragoletls pomonella (Walsh» ou trrégul1ères (Typhlocyba pomarla 

McA) le programme de dépIstage a démontré Que les' eff orts de déPIstage 

sont essenttels pour maximIser les rendements et la Qual1té de la récolte 
, 

ToutefoIs, ramélloratlon des programmes de lutte Intégrée demandera le 

développement de programmes plus SOphlst iQués 
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INTRODUCTION 

Fermmg ln generellS e very speculative way to make fi hvmg becfluse 

of the huge labor and fmflnclalmputs mvolved, and the unpredutable neture 

of returns ThIS lS espeClally true of fruIt growmg The vanables lnvolved 

ln producmg fJ Quallty crap, and marketIng for sfJtlsfactory returns are 
, " 

numerous Etnd 1t ,lS not surpnslng why fewer paople ende8IJor ta enter the 

frull-growmg bus mess today WeElther, d1S8f2S8, lnsects and rmtes are the 

major culpnts thElt can reduce quallty or produce crop fel1lures Of these 

factors, dlS8ases and arthropod pests can be combated WItt! a vanety of 

cultural, b\Ologlcal, and chemlcEiI controls Artlf1clel contraIs are 

expenslve to use, so lt 15 Wl se to use them dnly when and where necessary . 

ln Nova Scot Hl, apples have been a prormnent crop Slnce they were 
, 

flrst lOtroduc.ed to the provlncè by Acadlan setllers ln 1633 It was here, ln 

the 1940'5, that the phllosophy of pest control WhlCh alms to rnln1mlZe the 

use of tOXIC c.hemlcals and maXlmlze the beneftts denved from natural 

enemles, whlle rhamtf:l1nmg pest damege at ert acceptable level, WflS fl(St 

conceptuf:ll1zed and expenmented Wl th by a group of entomologls t5 (Plckett 

et al, 1946) Thl~ more eno.nronmentally and ecologlcal1y ôcceptaole 

approach 15 generally known as Integrated Pest Management. or IPM To~ay. 

IPM 15 wldely accepted, and prac t ]ced, ta vanous degrees, by over 95 % of 

Nova S('o~la frUIt growen. (M8cLellan, 1979) 

The terrn IPf11S oH en used when descnbmg pest control act1Vltles ln 

agnculture flnd forestry ln mûs! cases, wrlat 15 be109 prectlced 1'5 reduced 

spraym9, but thlS has been demonstreted, ln NOVEl ScotlEl, to be thé 

,prereQUlslte ta encourôgmg naturôl cont.rols ln oHler words. IPt1 lS no1. 

posslble wlthou1. reduced sprôymg Howe'v'er, furlher mnova1.lOns ln IPM are 

frequently hampered by 8) inadequate researc.h fundlng, b) few, feeslble 

5 
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nonchemlcal alternet lVes to combet pest problems thet do anse, end c) 'Io"w 

numbers of tn'llned personnel ta research and Implement IPM 

BlOloglcal control IS the foundatlOn upon whlch the IPM flpproach IS 

bUllt, and momtorlng 15 an essentlôl tool whlch ellows for cont1nUO~S 

6ssessment fmd reeveluatlOn of aIl strategIes for pest management (FIgure 

1). Momtonng 15 also Important for predlctmg the neM for and correct 

ttmmg of control act Ions These features are necessary If product IOn costs 

end reslstence development (by pests, ta peSticides) are to be mln1mlzed . 

(FIgure 2) ln an unpubllshed Sem1l1Br paper, K Senford (1963), a reseerch 

entomologlst at I<entvllle, N S, wrote 

. Slnce we must rely on brobdly tOXIC chemlcals to control 
numbers of pests that are above economlC' thresholds, we have 
to learn to use them ]UdlClOusly so thet by reguletlng the 
dosage, the tlmlng and the number of applicatIOns we c.an 
achleve an I{ltegrated pest menôgement epproech Besl c ta thl S 

IS the need to know for sure If the pest IS numerous enough to 
meke the tretttment necessary ThIS IS where .pest mOnltonng 
end economlc thresttold InformetlOn Is used 

ProvlncHil extensIOn personnel fmd federel reseôrchers provlde as much 

.1nfOrmetlOn concermng arthropod popUlatIons es thelr work loads perrnlt, 

end each year a new spray côlender IS carefully prepered, but w~let IS 

reQUl red IS reguler'" and extensIve surveys uSlng accurete mom tonng 

technlQues Only wlth lm effective mOnltonng progrôm ln place can 

nonchemlcel alternôtlves be used wlth mInImum econOITI1C nsk end 

SClentlflc evaluetlOn of results 

Governrnent IS unable to provlde pest momtonng on e lerge scele end 

most growers do not heve -the Ume or: the trelrllng to ôdeQuetely 8ssess 

thelr own lnsect and mlte populatIOns, yet tll1S mformetlOn 15 baSIC to an .. 
IPM approech ln 1979 a pnvately opereted mOnltonng serVlce was set up to , 

" 
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.. 
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FIgure 1. Components of IPM and the position of monltortng ln the scheme ~_~ ____ - -

J. 

1 

, 



PESTS 

l 

CHEMICAl CULTURAL 

• 

.; ~~~ :~':;;::~y:~i:Li 
.. 

OENEflCIAL INSECTS 

AHOHITES, ~ 

3 

INTRODUCTION 
AUGMENTAI ION 

HABITAT MODIFICATION 

1 

BIOlOSICAL 

, 
" 

/ 



(\ 

, 
.' 

.. 

-Figure 2. Monitoring can have a beneflclallmpact on orchard management 
and apple lndustry econom1cs. . 

\ 

\ 

... 

/ 
/ 

\ 

-D 

1 
l 

1 



.. 
, .., 

~~- ~-----~------------...... -.. -
Scoutingl 
Monitoring 

___ ..... ) Database Management 
System 

Fermers 1 

J, 
IEffiCient lIDd Effective 1 
_ Pest Management _ 

More Money Available 
for other Management 
Considerations 

Positive Economie Iml!8ct 

for Apple Industry 

Pest Levels, 
Control [valuation, 
Population Trends 

Reseorchers, 
Extension, 
Consultants 

Improved Fruit QuaI ityl 
Tree Hea'lth 

J, 
Reduced Winter 
ln jury 

More Consistent 
Return 8100m 

l 
1 Sustoinable Yield 1 

1 

1 
1 

.1 

• 



5 , 
, 

serve the needs of growers, who prevlOusly may not have been mfo,r,med ln 

tlme to elleviete pest problems ThIs servIce wes well recelved end the 

dete proved useful to government ln 1980 and 1983 contracts made lt 

feeslble to provlde data for pest management costlbeneflt studles, to 

contmue mtenslve sampllng, to ·lmprove samplHlg techmQues, and to 

contnbute to the weekly mformatlOn newsletter "Orcherd Outlook?, 

publlshed by Nova Scotlel Department of Agnculture and t1erketmg ln 

Kentv111e, N S (AppendlX 1) 
, 

ThIS thesls (1) descnbes the momtoring techmQues used by Insect end 

MIte MOOltonng Services (IMMS) for 14 mdlvlduel erthropod pests or groups 

of pests es follows green pug moth (GPM), CIl/orocfystJs rect8/l§llf8t8 
.; 

(L), speckled green frultworm (SGFW), Ortllosl8 IllblsC! Guenee, wmter 

moth (WM), Operophter8 bn/mot8 (L), paleôpple leafroller (PALR), 

Psel/dexellter8 m81, Freeman, 'Irosy ôpple aphld (RAA), Oysopll'$ 

p/8/ltoglfJe8 (Pass), st mg mg mlnds (SM), Atroctotoml/s mofl (Meyer), 

CtlmPlIfomQ verb8SCI (Meyer), end ly§ocons COmml/IlIS /lOV8sct lellSIS 

(Kmght), whIte apple leafhopper (WALH), TyplJfoeybo pomono McA, frUlt-
l ' 

tree leefroller (FTLR), Arelllps 8rgllroplfl/S 'Walker, apple meggot (AM), 

RlJogo/etls pomo,'7ello (Walsh), coc!l1ng moth (CM), LydlO pomollfil/o 

(L ), eye-spotted budmoth (ESBM), Spl/OIlOtO oCfilfono (D &. S), spotted 
• 

tentlform letlfmmer (STLM), Plly/lonorllc/or bf8lleordel/o (F), apple rust 

mIte (ARM), ACl/II/s sclllee/eflo'ofl (Ne!), and Europeen red mIte (ERM), 

PO/lOnyclli/s 1IIml(Koch), (11) presents momtonng dot fi fram 1979 to 1985 

wlth dISCUSSion of possible trends, (Iii) explams methods of informfltlOn 

transfer, end (IV) pravides fin estlm8te of costs to operete fi pnvate servIce 

proflt8bly, based on IMMS expenses in 1985 

• c 

-'--~_ ~ ___ J 
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lITERATURE REVIEW 

Integrnted Pest Monogement 

Integrated Pest Management (IPM) IS generelly 6ccepted to fle a pest 

management epproach that attempts to ut 1112e 611 methods of pest 

su~presslOn (e 9 bl010glcel, cultural, chemlca]) ln an ecologlcally sound , 

menner for the maintenance of pest populatlOns wlthln ecceptable hmlts 

Many defln1tlOns have been proposed for IPM, but they a,lI lnvolve the same 

basIc concept and phllosophy (Intersoclety ConsortlUm for Plant Protection, 

1979) 

The IPM approach W8S flrst descnbed emd lmplemented ln Nova ScotIe, 

wlth great suceess (Pickett et al, 195ô) Plckett et el (1946) reported that ---.. 

the IPM effort was ln1tlated because Inseet specles of prevlOusly mlnor 

importance were becomlng major pest problems To combet these pests, and 

to produce fruit reasonebly free of Inseet damage, they sald thet chemlcel 

8ppl1cattons hM nsen to 6-10 from 2 to 3 app11catlOns dunng the early 

1900's Also, il was obvlous that the newer chemlcals (ersemcals and 

• pyrethrum) and app11cetlOn technology (eQulpment and teChniques) were not 

helping to reduce pest problems (Plckett, 1949) 

When InvestIgatIOns firsl began, ln the early 1940's, lt wes necessary 

to do a "certam amount of lnsectary work to gtl1n a more ,Intlm{}te 

knowledge of the 11fe hIstones and habIts of man y specles (orcherd Insects 

and mItes)" (Plckett et al, 1946) A1so, the comp1exl ty of the orchard 

ecosystem reQUlred the ln1tHltlOn of long-term eco10glca1 studles of the 

meJor pests (MacLellan, 1979) Lord (1947, 1949) demonstrated the 

Importance of predators and parasl tes ln the natura1 control of oystershell 
, 

sca1e, LeploostJphes li/mI CL), and ERM MacLellan and Sp8cht (1954) 

Identlf1ed year round mortallty factors of CM Further Intensive 

- -~~-----~---- ~ --- - ~ -- ---- --- - - ~-
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lnvestigatlOn of the population dynamlcs of this specles (MacPhee and 

M6clel1cn, 1971; Meclellen, 1972) resulted ln greeter understendmg of the 

natural control factors, end reduced rates fmd more accurate tIming for· 

chemlca} contraIs Naturel control Of lecenium sce}e, L p(,blllllm spp, was 

Identlfled to be achleved mostly by two parasItes and predaceous mmds 

(MacPhee and MacLellan, 1971) 

Ecolog1cal data on major pests (Plckett Md Petterson, 1953) provlded 

eviclence for the need to protect naturel enemles ln the orchard ecosystern 

One of the results of research ln Nova ScotIe, from 1950 to the present, was 

a spray calendar thet recommended fe~er appllcetlOns of InsectIcIdes and 

mH1cldes The chemlcals chas en for IncluslOn ln the calendar had stated 

low end hlgh rates (to bê used eccordmg to the seventy of the pest 

problem), and were rated 8S to how hermful they were to natural enemles 

MacPhee and Peradls (1961) dlSCUSS IPM expenence ln Eastern Canade 

opple orcherds IPM 15 belng practlced ln other apple growmg regions of 

Canada as weil (MacPhee, 1975, MMsen et al, 1975, Dowmng end ArnIM, 

1978; Hagley et el. 1980, McKey et al, '961, McMuIJen, 1961, ParadIS, 1961, 

Hegley, 1962, VIncent et 6ostanJan, 1954) OnJon end carrot croDs ere also 

bemg wtrOClueed to the IPM epproech (Madder end McEwen, '982) 

ln the United Stetes, il great deel of mterest ln IPM 15 Jndlceted Dy 

government polley stetements (Kuhr. 1979), and the estaol1 shment of 

research projects end organlzatl\ons to deal wlth research and 

lmplementatlOn (Croft, 1953) Many Dubllshed works dealJng Wlnl the need, 

pnnclples end ImplementatIOn of IP~1, for apples end other croDs, have been 

wntten ln the USA (Croft, 1975, Prostak, 1977, IntersOclety ConsortIUm 

for Plant ProtectIOn, 1979, Kmpl1ng, 1979, Prokop!:I et al, 19ÔO, Tette, 

1961, Burr anq lienk, 1961, Crort end Hoyt, 1963, Andaloro et el, 1963) 

s a a 
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• Whalon and CroU (1984) provlde a useful reVI€W of the latest developments ... 

. 1n the Implementat IOn of apple IPM 1'0 North Amenca Hall (1975), Prokopy 

et al (1980), and ThOmpson end WhIte (1982) assess tree frul,t IPM from an 

economlC standpolnt 

p 

Other countnes have also underteken to Implement tl1e IPI1 approach· 

(Nlemc,zyk, 1975, Gonzales, 1975, Gruys, ) 1982, collyer and Geldermalsen, 
, 

1975, Mathys, 1981, Kolbe, 1982) 

Pesticide Use ond Insect Domoge 

ln recent yBars there 18 the Vlew, by sorne not truly feml11ôr wlth the 

sItuatIOn here, that many Nova Scotlan gr.owers have returned to hlgl", 

pesticIde use (Whalon and Croft, 1984) My observatIOns lndlcate that thlS 

vlew IS unjustlfled Most growers are concerned about reducmg or 

maintalnmg low pestiCIde use end aDout encourôglng natural controls 

However, ln the few cases where wldely toxle insectIcIdes were 

indiscnmmately lntroduced mto lhe lntegrated control program, naturel 

enemy numoers were lowered (MecLell an, 1979) 

ln a 4 year study (19ôO-1963) ln co~rClal IPM orchôrds ln Nova 

Scotl8, the freQuency of mS8rtlclde and mlt1clde aDpllcôtlons were 25 and 

05 yr -f resp8ctlvely (Hardmen et 131, 19ô6) ln 19ÔO. Insect.1c1de and 

mitlcide freQuenrles were reported hlgher ln commerc1al 8DP1,e or-cMrds ln 

Quebec (40 and 1 0 respecll'velu), Ontano (60 and 10), end Brlt.lsh ColumbIa 

(54 and 05) (Stemeroff and George, 1983) Prokopy et el (1950) reported 

" msectlclde and mlt1clde freQuenc"les.< 1975-1979) to De 105 end 3 Cf yr-1 

, 

respectlvely, ln commercIal apple orchôrds of 11assflchusetts ln IPM 

orchôrds ln 11assachuseUs (197ô-1979), InsectIcIde ôppllce t Ions ~ere 66 

yr -1 and mltlclde 8DPllcatlOns were 16 yr -1 (PrOkOPY et al, 1950) ln 6 4 

year study ln en expenmental IPli orchard ln Quebec, BostemHln and 
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Coulombe (1986) reported 425 1nsectlclde ep'pllcetlOn~ yr -1 MIte control 

W8S left pnmBnly to en organophosphete-reslstcmt straln of the pred8tory 

mIte, Amlt!ysnl;s follor 15 German 

ln Nova Scot18, lnseet 1nJury ta frUlt (1980-1962) 8verBged from 1 8 . 

to 36 % yr -1 (Hardman et al, 1984e) These levels of lnJury were lower than 

tt,e mean (6 6 )g) reported by MacLel1an (1979) fram tns 25-year survey of 

lnsect damege 1n Nova Scotla, IPM archôrds They were also lower than 
• 

means reported from IPt1 apple orchards ln Massachusetts (Prokopy et al, 

1980), Pen[lsyIV8n1a (Hull et al, 1983), and Quet/ee (Bostaman 8n~ Coulombé, 

1986) (3 2, ~4 2, and 68 % respectlvely) ;. 

Monitoring and Thresholds 

Momtonng of pest POpulBtlOns 1~ ~ neees~flry and valuet/le compone nt 

of Bny IPt1 program (Leeper and Tette, 1980) However, there are three 

prereQulsltes to uswg spec 1 fIC monltonng and sôrnplmg techrnQues t "Triey 

must be economlcal, be relatlvely eBsy to use, and provlde 8 reasonably 

prec1se e~tlmBte of denslty {lnd/or dlstnbutlon of the'cntlcal stages of the 
" 

'pest" (Hoyt et 81, 1983) 

Treetment ttlres~lold (~ynonymus wlth act10n or economlC threshold) 

18 the pes t densl ty et w~\lch control measures should be cons.lder.ed la avold 

ecor.ormc. lnJury (Melc.aH and Luckrnan, 1975), where eCOnOmlc. lnJury lS that 

denslty where t~le loss caused by the pest equals the cost of avôl1ôble 
. 

control measures (NôtlOnal Academy of SCiences, 1969) To avold the 
\ ' 

mlsconceptlon trlÔt thresholds were preclsely est8bllshed, based on .. 
," , 

prevelllmg econornlC condltlOns, adopted treat.rnent Hlrestlold as the 

preferred term to use ln NOVEl Scotla Stern (19(3), and Mumford and Norton 

(1984) reVlew econcurllc lhresholds ln detall 
( 

" , , 
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60th sampllng methods aM treatment thresh01ds vary bet ween 

reglons (Hoyt et al, 1983) (Table 1), end even between Indlvidual orchards, 

beesuse of persona1 preference wlth regard to samolmg, dlfferent pest 

blology, economlC consIderatIOns, and grower attitudes (van Emden, 1977) "', Therefore, 58mplmg methoo~. end ttlrest'loldS are usual1y consHlered 

prOYI~.lOnal (1 e reQUlre further researc.h and expenmentatlOn) 

Pest Biology and Identification 

There are ma~kJ:~~os~lble rererences that dea1 wlth the blology and 

ldentlflcatlOn of the lnsect and mlte pests ln trlls studw Ttle most useful 
~ ~ 

and specIfIe to nortrteestern North Amenca are government end um ver<:.lty 

.1t'Iformôtlon publIcatIOns (.tIgnculture Caneda Pest Data Sheets, Bnttaln and 

PlckelC 1933, Chapman and Llenk, 1974, Parôdl<;. 196 1, Nova Scotla Tree 

FrUl f ProtectlOn GUide, 1962) Insec( informatIOn st1eets frorn the United 
(, , 

Klngoom (Agncunural Development and Advlsory Sen.'1ce leaf1et8) EIrE> ô180 

very good because of tI"fe numbl?r of pests that are common lo bath slde~. of 

the AtlantlcélOCE'an Metcalf et al (1962) and AlforO (19ô4) are useful 

reférence texts for pest arid beneflc1el 1nsec.ts and mites ure CyCles Of 

selected lnsect end mite pests found ln Nova ScotIe apple orctHjrds are 

. ~rephlc.ally reprl?sented ln Appendlx 2 

• 

) -

J. 



.' . 
" 

. 

., ., 

1,. 

.. 

Il 

-
Table 1. Some monitoring techniques and thresholds used in North America 
and the United Kingdom for seJected msect and mite tlests of appre .. " 

orchards.1 

PEST2 

SGFW 

WI1 

RAA 

WALH 

AM 

CM 

\ 
\ 

SAMPlE 

TIMING 

pink to 
mid-June 

dilto 

Cllyx 

e .. lypink 

June 

dltlo 

Oct-Nov 

June-Aug 

diUo 

July-Aug 
() 

diUo 

June-Aug 

diUo 

-

TECHNIClJE 

&. SAMPlE UNIT _ THRESHCl..O 

Il<lrTIi08 30 davel Dplll9 ,3 
rrulUtrl8 

II)(lmme 100 fruit 24 
cluslers 

limb t..ps S:5 

IKlmine 106 

2 cluslers/tr8e 

examine whole trh 17 

eXlITllne 100 clusters :z8 

IKlml08 lwigs and 
__ 9 

small branches 

.xamlne 30 luvu/ 0.25 10 

tree 

lxamine '100 IllVes 0.5 '0 

rad S~icky spheres 1" 

red sllcky spheres and l r1 

yellow sllcky boardS 

pheromone trIPS 60+ '2 

dlUo 2+ '3 

,. 

'*'"ER!: 

USEO REFERENCE 

Mt! Prokopy.t ,1 (1960) 

Mich .. Ne, Whalon and Cron (1964) 

N Y .• WVa 

Bt dilto 

U.K Agriculturll Developrnenl 
II'Id Mvisory Sef'VIce (979) 

U.K. diUo 

Mlch.,N.C. Whllon and CrDft ( 19rJ.11) 

N.V Mlthe~ (10 HI) 
~ 

Ma. Prokopy .t Il (1080) 

N.V. Whllon and Croft ( 1984) 

Ma. Proltopy et al Ct 9m» • 
Me., Mu:h. WhllDn and Croft (1984) 
N.Y. '-.. 

Ma. Prokopy el Il (1980) 

B.e. McMullen (1961) 

• 
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Table 1. (Cont'd) 

SAf'PLE TEC~IWE WK:RE 
PEST TIMING & SAMPlE UNIT 1lIŒSHOlD USED REFERENCE 

ERN Juoe-July brush le.",.5 15.30 14 8.C. Dowmng and Arrand (1078) 

McMullen (19B 1 ) 

Jooe-Aug dillo 8 '5 Ma Prokopy el al (1960) 

• 
dltlo eKamine leMs 4 '6 UK AgrlCulturel Development 

and Advisory Service (1979) 

1 - Comprll techniques and thr8sholds with those of this sludy See leKt and AppendlK 3. 2 - Pesl 
IIbbrevl.tlons AppendlK 3. :5 -larv.e/tree. 4 -larvae/l00 fruit clusler5. :> -larv.e/l00 11mb laps. 
6 - Inf.stad clusl.ers/50 tr.as. 7 - 1 infestad tr.a/50 trIas; B - colonies/l00 clustars, 9 - severa 
Infestations reporled BV8n when few eggs observed. 10 - actIve forms/leer. Il - nies/black. 
12 - cumulative .mla mothli/trap. 1:5 - ITIIIla moths/trap ln 2 consecutive weekl. 14 - ICtive and egg 
sl.ag8sl1lar for June end July respectlvely No treatmenllf ratio or ERM to predator miles 10'1 or '155; 

15 - combined tolal or ERH ... d Tetranychus urllcae (Koch) acLive stages/laaf. 16 - lCi,lIve and _gg • 
stagesll8af "" _ 

\ 

.J-.. 

• 

.. 
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MATERIALS AND METHOOS 

Project Region 

A dete111ed presentatlOn of topography and cllm8te are glVen 10 a 

report by Bt'rc.hem (1983) Blrc.h6rn (1983). Embree et al (1984), and Nova 

Sc.otlO Oepartment of Agnculture and Marketmg (1983) provlde detalls of 

tree censuses and summarlie annual ylelds and crop values 

TOQograQhy 

Orc./'"Iards partlclpetlng ln the momtorlng program are loc8ted ln the 

Annapolls Valley reglOn of Nova Sco!le The valley fl,p-dr exf.ends for fi 

length of 6PprOXlmEltefy125 kms from Wtndsor to F/3lmouth, ln trie 8f1st, to 

Ann8polls Rayol, ln trie west Its average wldtrl 15 epproxunetely 5 krns, 

"tapers fram a wldth of approxlrnately 13 kllornetres et kentvlfle-

/ Wolfvllle to 3 kllometres at Annapolls Royal" (Blrchorn, 1983) The "North 

/ Mount6w", 235 m ASl, end the "South Mountaln", an extenswe rnghland aretl 

approxtmef.ely 215 rn.ASL, border the valley along ltS length 

Sol1 survey môps show thet most sOlls ln the velley are of Canada 

Lend Inventory classe~ 2-3, although sOl1s 010n9 the Ann6polls end 

CornwallIS nver~ are, for the mûst pert, classes 3-5 (Cann et al, 1954, 

1965, MElcDougôll et al, 1969) 

C11rrr8te 

T~le Annapolls Valley expenences a temperate c.llmflte that 15 cool 

and humld, and moderated by lts proXlmlty tü the Bay of Fundy (ôlrcham, 

1983) Rlsmg land to the north end south provldes wmd protectIOn and a1r 

dr81nage, wrllc.h reduces nsk of frost ln generel, the Annapolls Valley 15 

charac.tenstlcal1y cool ln spnng (delaylng bloorn tll1 rlsk of frost 15 low), 

not excesslVely hot 10 surnmer, slow t~ cool ln autumn, and nat extremely 

Id 10 wlnter (Table 2) ) 

rt 

.. 

.. . 
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Table 2. Summory of monthly end yearly mean temperetures (OC) at 
Kenlv111e, Nove ScolIe, 1979-1955* 

Montt! 1979 1980 1981 1982 1983 1984 1985 30 yr 

Jan -35 -5.2 -80 -80 -32 -56 -80 -50 
Feb -79 -62 -06 -54 -38 -07 -44 -5.2 
Mar 1 5 -19 08 -07 0.5 -19 -15 -10 
Apr 49 6.1 61 51 64 45 41 44 
May 126 101 12 1 99 1 1 3 1 1.6 104 t 0.4 
Jun 163 14.6 t 59 146 165 t 62 15 t 158 
Jul 194 182 188 194 197 211 200 191 
Aug 174 21 5 180 170 t 88 210 180 184 
Sep t 4 2 137 142 15 1 t 6.3 139 154 142 
Oct 90 88 85 86 99 92 93 90 
Nov 56 29 42 59 46 46 40 
Dec -2.3 -53 t 2 01 -20 -04 -24 
Vear 73 65 76 68 79 78 68 

* Taken from Kentville Re~eorch Stahon Annual Report5 1979 -1983. and Re!!d (1984, 1985) 

PreCIpItatIOn, ln cOmblnatlOn wlth meltmg snow, tYP1C811y provldes 

more thtm fldequtlte mOl sture from lale March lo eorly Moy AdeQuote 

preClpltetlon 15 normal for the rem81nder of the growlng se6S0n (TBble 3), 

6lthough 6 contmuous 2-3 we.ek hot, dry pE'nod lS not uncommon between 

lote June ônd early August 

Weather mformôtlOn wes broodc6st hourly by locel redlO st6tlOns, and 

they provlded e weather telephorte l1ne as well Contmuous weather 

informallOn W8S tnmsrrlltted from Gelzer's HIll, Hôl1fex, Nova :.COt18 by HIE' 

weathe-r serVlce of EmnrDnment [Made, Bnd retlroélàrôst over a network of 

repeoter stot1ons ln the Annopolls Vt:llley, the lnfOrmetlOn could be plcked 

up by 6 good QU811ty cryst61-controlled rodlO on VHF/FM 16255 MHz (coll 

leHers XlK 473) 
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Table 3. Summery of monthly and ye6rl~ mean preclDltetlOn (mm) et 
Kentv111e, Nove Scot le, 1979-1985* 

Month 1979 1980 1981 19ft2 1983 1964 1985 30 yr 

Jan 2383 536 1685 181'.2 1028 , 934 798 1344 
Feb 1404 308 523 78.1 1056- 1177 1047 1052 
Mer 117 1 1142 1012 615 1232 140 1 1026, 985 
Apr 964 813 640 1367 1147 950 620 614 
Môy 1528 266 1212 448 1432 862 1473 773 
JUn 874 129 1 1036 898 391 83 ô 2347 712 
Jul 933 1213 835 962 772 432 479 702 
Aug 1266 527 510 474 1063 143 ô 121 0 962 
Sep 697 616 1582 794 368 1004 20 1 856 
Oct 1350 693 1562 23 ô 422 480 55 ô 1020 
Nov 1664 1156 1453 927 1026 286 1200 . 

Dec 1518 167.0 157 1 936 1156 945 1304 
, Vear 15794 10433 1362 1 11153 11093 10777 11744 

* Taken from KentvIlle Researrh StatIon Annual Reports 1979 - 1983,8nd Read (1984, 1985) 

Chorocterizotion of Orchords und Morlceting Strotegies 

Dunng the period 1949-1964 "orc~lard care W6S c.lasslfled by the 

tmnuol number of sproymgs" (Blrcham, 1983) An orchord WfiS consldered 

flrst closs If lt recelVed more tho,n SIX sproys, ond for thlS penod "flr~.t 

c10ss" orchflrds lncreased from 50% to 80% (Nova ScotIe Deportrnent of 

Agnculture fmd MfJrket mg, 1950, Redrnond fmd Embree, 1965) Other ffl( tors 

of orc hl'lrd cere were not extensl ve ly doc umented unt 11 1980-1982 (Hardman 

et al, 19848) USlng general tree hE'ôlth, Quallty of prumng, serntEltlOn. and 

côre of terrmn to evôluele the level of C6re, Il wôs found thet, on e pOlnt 

scôle (poor, fmr, good, very good, end excellent), 67-75 % of Annepolr( 

Valley orcheros surveyed were ln the good to very 900d cotegones By 1962, 

surveyed orch6rds represented 18 % of the 3643 he of commertl6l Elpple 

orchElrds ln the Annepolls Vôlley of Novô Scot 10 (Ernbree et 61, 1984) Thus, 

J' 
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up to three fourths 1) had healthy trees that were pruned Wltt1 some 

regulôrlty emd freQuency, 2) prunlngs, fa11 vegetatlon and oUier de[)rls w€lre 
, \ 

kept to a minimum and, 3) efforts were made to \prevent the terrôln from 

becomlng excessiv€lly trene hed or uneven (to prevent erOSlOn end ôllow 

easler movement of vehlcles and eQulpment) Only ô-20 % were consldered 

to De p'oor or fl'Ilr, and 13-16 %' were ln the excellent category Thl~, most. 
" 

recent thlnlnng demonstrates the deslre, by growers and researchers, to 

take tnto eccount factors oUier tMn Just pesticIdes ln the total 

management seMme 

Mean orchard tree age was 35 yr-, WI th 8 range from 5 ta 66 (Hôrdman 

et 61, 19ô~) New plantlngs were common, but were not lncluded ln the 

survey Progressive growers usually rernove (1 e pt)ôse out of produc t IOn) 

trees over 50 yr De cause they tend to De less productive and harder to 

manage 

The vanetles 11clntosh, Grôvenste1n, Cortland, P~d [1j?lICIOU~" SPw ana 

Sparttm represent 76 % of the total tree populatIOn (Embree et al, 19ô4) ln 

91 4 % of surveyed orchards, one or the other of these SIX WÔ~, the mfnn 

vôrlety (l1clntosrl, 407 %, Gravensteln, 163 %, Cortland, 155 X, Red 

DeliC10US, 76 %, Spy, 7 1 %, Spartan, 42 %) (Hardman et al, '19ô6) 

The mÔJonty of orctiôrd:. servlced Dy 111~1S v'lere lntended for fresrl

frult production (ô3 %) and the remôlnder were for processlng and U-plck 

(12 % and 5 % respecllvelw) (Hôrdmarl et al, 1956) 

Pesticides Used 

nie pe~,tlclljes ônd sprôy tecrill1ques used ln Nova Scotlfl dunng the 

periM 1906-1936 were dlscussed by Kelsall (1939) 11ôcLellan (1979) 

revlewed annuell pesticIde recommendatlOns for the penod 1953-1977 
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PestIcIdes used ln commerc181 apple orchards of the Ann8Doll~ Valley 

(1980-1983) were documented by IMMS (Hardman et al, 1986) 

The most commonly used InsectIcIdes (1960 - 1953) were fenvalerate 

for Wr1, 8zinphos-methyl for Cr1, dlmethoate for AM, malathlon for 511, and 

plnmlcarb for RAA (Table ~ Other lnsect pests recelved treôtments less 

frequently and lrregularly Most mitlclde 8ppl1catJons were for ERn 

Cyhexat ln was used for BO % of th,e treatments (Table 5) 

Orchords Mon1 tored 

Fpr the years 1979 to 1965 respecl1vely 133, 146, 159, 166-, 160. 

, 196, and 187 mOnltonng statIOns were surveyed ln 1965, tlle meôn number 

of statIOns per grower client was 29 wlth a range from 1 to 12 Extent of 

grower partIcIpatIon wôs dictôted Dy hectares of orc.hard owned, economlc 

SItuatIOn, grower's own ablllty and avai1able tlme, degree of 

progresslVeness, and attItude toward the prectlce of IPI1 

Insect and mIte surveys were conducted ln relatively smell 

arees of eact) statlOn to mlmmlze cost and lncrease efflclency SItes were 

selected accordlng to SubjectIve evaluatlOn of the mdlcatlVeness of the site 

to the block as a whole Assessments usually Jnvolved 3-10 trees, 

dependlng on the pest or pe~,ts under lnvestlgôtlOn The deta collected from 

these survey sItes was used to descnbe Insect and mIte Bbundanc8 1n larger 

Bre6S of orcherd, to e maxImum slze as determmed by the followlng 

Cri ten a 
,~ 1 Shape 

2 Eloundory vegetot i on 
3 Age classes of trees 
4 Vanetel composItion 
5 Management prac t Ices 

Any devI8tion from umformltdJ wlthm blocks, ln any number of the ebove 

cntena was consldered to result ln the mOnitoring data bemg rel18ble OVf'r 

-~, 

./' ...... , 

• a a 2 
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Ilb11 4. Mean ~ Of lnsectlclœ 8PPlled ln Nova SCotie t1Pple orCh8rds ( 1980 -1983) 
mmp8f"ed with ~ recommended in the pest controt progrcm 1 

InsectiCj~ 
~ Reœmmended 

Target of applied . Number of 00sage2 
appliœtton (gAI/ha) Range epp1iœtions (0",1100) 

\ 

WM Fen..,81erete 30 'W 80 42-653 188 68 
Permethrm 25 P 106 69-207 137 106 
Almphos-melhyl 50 WP 496 69-828 131 425 
D. thurjngiensis 741 552-6621 32 
Phosmet 50 WP 997 138-1655 13 1625 
Methiœt.hion 25 EC 1005 790-1053 11 '1062 
Ph0s81one 30 WP 993 993 7 975 
Lead orsenlrte 32 WP 1086 132-2119 5 2160 

CM Azinphos-methyl 50 WP 311 138-628 206 212-675 
Phosmet 50 WP 504 138-1655 109 425-1625 
Phœolone 30 WP 465 207-993 26 255-975 
Oimethœte 48 EC 505 505 1 

Dimethœte 48 EC 507 168-2055 240 480 
Azinphos-melhyl 50 WP 625 207-2069 42 875 
Phosmet 50 WP 1458 207-1655 24 1625 
Leed 81'senMe 32 WP 1907 1569-2119 5 
Ph0s81one 30 WP 993 993 -2 975 
FenvDlerlrte 30 EC 105 105 1 

SM MellIrthion 25 WP 202 17-1655 126 106-212-" 
Dlmethœte 48 EC 1023 135- 1516 25 
FenvDlerote 30 EC 63 63 3 

~ RM Pirimiœrb 50 WP 45 ' ""4-828 71 -125-875 . 
Dlmethœte 48 EC 1020 505-1516 13 960 

, 

Methld!rthion 25 EC 526 526 3 
Nicotine sulphate 40 EC 562 562 2 1700 

STLM FenvelerBttr30 EC 122 63-316 "'40 135 
Nlcotine ~ulphote 40 EC 1606 337-1685 17 1700 
Phosmet 50 WP 448 448 1 

WALH Dlmethoate 46 EC 1219 674-1516 28 960 

ESBM Nlcotme sulph8te 40 EC 1293 393-1685 20 1700 
Malathioo 25 WP , 931 207-1655 4 1688 
Fenvalerate 30 EC 126 126 1 

1 Mo(hhed from Hardmen et al ( 1966). 

2 Pest control program for Nova Scotie apple orchards (Advlsory Committee on Tree Fruits, 
1982) 
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''''185. (<'œt'd) 
J 

~ Recommended 
Target 01 epplled Number of ~ 
application In~ticide (gAI/ha) Range epp1iœtions (gAI/ha) 

fl3fW Dlmethoate 48 Ee 1011 1011 1 
( MethidBthlon 25 Ee 856 790-1053 4 1062 

Permethrln 25 WP 103> 103 1 
Fenvalerale 30 Ee 63 63 1 . 
Azlnphos-methyl 50 WP 207 ' 207 1 212-125 
Phosmet 50 WP 414 414 1 1625 
Phœalone 30 WP 993 993 1 975 ,-

PAlR Dimethoate 48 EC 1011 1011 960 

FT' Carbaryl 5Q,WP 408 34-689 18 
"-

1 FT - fruit:"thmning 

j 

\ 

Table 5. Meen ~ of miticiœs opplied in Nova Scotio apple orchards. ( 1980-1983) 
œmpared wlth œsaaes recommended ln the pest control proarem 1 

\' ~ RecommenŒd 
Target of appl1ed Number of ~ 
eppllœtion Insectlclœ (gAI/ha) Range apphcations (gAl/ha) 

ERM 'Cyhexatin 50 WP 461 310-724 228 425-625 
Fenbutatin oxlœ 55 SC 695 579-772 26 688 
SuperlOr oil conœntrote 148683 6950-16848 10 17000 
Dicofol 35 WP 1082 772-1159 10 1138 
Tetr65ul 18 WP 635 119-1192 9 585 
Propargite 30 WP 938 662-1490 

! 
3 2025 

1 Modlf1ed from Hardmen et al ( 1986) 
2 Pest control pr!JJf'6rT1 for Nova Scoha apple orcherds {Advisory Commtttee on Tree fruits, 

1982) 
3 ml AI/ha 
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6 smaller eree Of orcherd Furthermore, monHonnQ techniques used were 

not consldered to be mdlcatJve of orchard areas larger than El ml:l>(Îm~m of 4 

ha 

Personnel 

Two entomologlsts, C.R MarLellan and l, conducted the fJeld work 
i) 

QUlte sôtlsfôct-only ln 1979 Increased work load from 1980 to 1983 

'rranted the addItIon of two fIeld scouts ln 1984, thr'ee fIeld scouts and 1 

carned on after Mr MecLellan retlred The number of field scout.s wos 

redured to two in 1955 to tnm expenses 

Treatment Thresholds 
" " 

ImtHll 1979 thresholds were those gleaned fr"ùm the llterflture 

• or from dlsrlJsslOns wlth vônous researchers Treelment thresholds were 

od]ust.ed (based on observed preharvest frUlt and folloge ln jury, current year 

levels of pest obundonce, ond treotments opplled) on on onnuol bOS1S from. 

1980 to 1985, ln on ettempt to lmprove thelr eccurary (TobIe 6) Even of ter 

annual modlflcôtions, further refmements were oHen necessary on an 

IndlVlduElI orchord basis tal'mg mto orcount unique eno.llronmentol, . ' 
blologlC6l, and economlC fart.orE. (Prokopy et al 19ÔO), partlcularly grower 

exppqoJlons and morketlng strategy Thus, all threshold~, were consldered 

provlslonal The gUldelm€s of 1 % preharvest frult lnJury per pest, wlth a 

m~Xlmum of 5 % for 011 ~ pests comblned, were generolly' consldered 

acceptable (Maclellôn, 1979) 

Both Quantltatlve ond QUOlltotwe provls1onol treotment thre:-.holds 

were used QualltatlVe categories were very light (VU, Ilght (L), light

moderate (L -M), m~derate (M), mOderate-he6vy (M-H), and heavy (Hj" The Vl 

cotegory 'NOS used to lndlcote thot 0 pest \"lOS not dE'tected, ond H 'NOS used 

for pest populatlOns thôt t1pproached a level of abundance that was expected 
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Table 6. Modlftcatlons to provlslonal treatment thresholC1s Tor apple pests 
of Nova Scot ta ( 1979-1985). 

Pest' Oevelopmental 1979 1980 1981 1982 1983 1984 1985 
~!II: 

GPM Larva --2 M-H3 
sGFW Adult 134 30 30 30 30 30 

Larva 15 

WM Larva LO L L L&L-M7 L-M L-M L-M 
PAlR Adult 954 95 

Larva Mf' M-H H H M-H M-H M-H 
RAA Colonies 109 8 8 8 6-8 0510 0.5 
ABB'! Nymph 16'2 10 10 8 8 '3 8 8 , 

WALH Nymph-l M'4 M-H M-H M-H 0.5 '5 M-H!6 .. 
Nymph-2 M.14 M-H M-H M-H 2.0 '5 

FTLR Adult \04 10 
Larva L-M3 L-M M M M 

AM Adult 117 1 l , 1 \ 1 1 
CM Adult-l 6()4 60 50 . 50 50 50 50 

Adult-2 104 10 10 10 20 10 10 
ESBM Adult 204 20 20 40 40 40 
STLM Adult 5004 2000 4600 

Larva-l 116 1 119 

Larva-2 -- p8 1 1 2 '9 

ARM June M-H2o M-H M-H M-H M-H M-H M-H 
July M-H20 M-H M-H M-H M-H M-H M-H 
August M-H20 M-H [1-W M-H M-H M-H M-H 

ERM June 402
' 

40 40 40 40 35 30 
July 1021 la 10 10 10 10 10 
August .. 102

' 
10 10 10 10 .. 10 15 

. 
4 

• 

.J 
, 
J 
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1 Pest not monitored or no threshold established. 
2 See text and Appendix 3 for pest abbreviations and Qua'l1tativè 

assessment categories. 
3 Qualitative assessment of larvae during 'WT1 survey. 
4 Number of adult males per trap 
5 Number of larvae found durlng \'lM survey. 
6 Qualitative assessment category arnved at through experienced 

observat ion. 

22 

7 Qualltative assessment category arrlVed at through sequential sampling 
8 Qualltativé assessment category - related to infested terminaIs. 
9 Mean number of colonies/tree - size of tree not quantitatively 

considered 
'0 Mean number of colonies/foot of tree helght 
11 Apple Orown Oug - Out lncludes other mlrld (stlnglng oug) pests. 
12 Number of nymphs/three whole tree taps. 
1 3 Number of nymphs/ 20 1 imb taps 
14 Qual1taUve assessment of nymphs in situ on leaves. 
15 Quantitative count of nymphs/leaf, in SItu 
16 QualItative assessment of nymphs on mite plates. 
17 Number of adults, regardless of sex, per orchard, regardless of number of 

traps . 
18 Number of mlnes/leaf. 
1 9 Number of living leafminerslleaf 
20 QualltaUve assessment of mites on plates. 
21 Quantitative count of a 11 deve lopmenta 1 stages of mi tes/ leaf; 

calculated from plate count. .... 

-.. 
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to produc.e follege or crop fallure Fohage fSllure would be severe c.hewlng 

or total removfll of leflves, or severe or tO~,fll depletlOn of lèaf chloroplast 

Crop fOllure would be severe slze and yleld reductlOn, or dlrec.l damage to 

the maJonty of the frUlt Other assessment cetegones were mtermedlate 

to VL and H Thus, assessments were relatIve to pest abundônce and 

threshold levels were dependt:mt on ~IOW muerl economlC damage or stress ,. 

~ wes expected from a glven populatlOn Experlenc.e and intUItIVe estImatIOn 

were very lmporta~~t to the I%Slgnment of qualItatIVe a~sessrnent 

tategones 

• 

It 15 dlfflCUlt, If not ImpossIble, to quantI fy qualitatlVe a-ssessments 

ln a way thel others could use dlreCt1~ bec~~~ of ,the venebllty of In)ury 

cBused by dlHerent pests ln some cases}t I~I even doubtful 1 f ec:onomlC 

damage IS mfllcted at ail (12 9 GPM) 

The assessment of tI-H was establl.shed for larvee of GPM and PALRJ 

for"nymphs of WALH, end for ElctlVe steges of ARf1 These pesls can be very 

numerous and vIsIble (as lS Hie case wlth lepldopterous larv.Ele)J but damage 

to frUlt , reductlOn of yleld, end tree stress EIre mlmrnfl1 Fewer FTLR Iflrvfl8 

could be toleraled becôuse they C8use dIrect frult damage flS a result of 

feedlng on devel~Dlng frUlt H,erefore, M wa~, consldered appropnôte for the 

threshold OUôlltatlVe Elssessrnent thresholds for ot~18r pests were chosen 

tri a Slmllôr fBshlOn, Bfter consultatIOn wltrr otl'"ler entOrrtûfoglS.ts and 

growers, and based on fleld observatlOns 

Pest Mont toring Methods 

INSECTS PREBLOOt1 

Green p-ug moth 

Larvae were flrst notlced ln 19B1, but thelr identity was unknown 

collected sevenll larvee ln 1982 and reared them to the adult stage They 

• 

-. 

,/ 

f 
"t "\ . ., 
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were ldentlflecJ by 6arry Wnght, of the Nova scotla Museum, HalIfax, and 
1 

venfled by lepldoptensts at the 610systemeqcs ResE?arch Instltute (BR 1). 
'-

Ottawa The flrst record of thlS specles ln North Amenea was from Nova 

scoUe tn 1970 (Ferguson, 1972) Nell (1960) round the specI8s 10 NE?w 

~runswlck ln 1,976 (Its flrst occurrence ln North Amenee outslde of N S) .. 
Rogers (1964) and WhItman (1985) revlewed Its dlstnbutlOn end 111e 

hlstory 

Attempts were made ln 1983 end 1984 to assess 1 arval abundenee end 

to relete thls to frUIt ln 1 ur\.l ln 1965, lôrvôe were momtored 8S for w1nter 

motl), except trlôt a treatment tllreshold of 1'1-H 'vvas uSf'd 

.sQeCkl ed green frOl tworm 

Adults . ernerge 1 n Apn 1 Ftlerocon®l 1 CP treps, each contaJnlng fi 

polyethylene caD (now 8vô1lable es a hollow flbreZ) Impr-egneted wlth a 

ptleromone lure (HIll and Roelofs, 1979), were pleced onë/orcherd bloc~ 

8Pproxlmately mld-Apnl They were hung et eye level (sorne small trees 11d 

not allow tlHS), near the penphery CardInal point pos1tlOmng 111 tree~ .. and 

trap onentatlOn were not standardlzed Except for an adJust.ment of trie 

. treatment threshold arter t.he flrst s8ason, thl S mOI11 tonng t.echmQw? was 

~mployed conSls tantly from 1979 ta 1984 (Tabl e 6) Adults were not 

momtored ln 1965 t,erause lures were not èvallable ln tlme 

OptHl)um control tIming was recomrnended ln the pink stage of budl 

development, but eerly calyx treatments were eonsldered to be fenrly 

successful as we 11 

1 Zoecon Industnes L1m1ted, PO Box 300( Hlghwey 7A, Port Perry, Ont.arlo 
LOB 1 NO 

2 Pest-Select InternatIOnal, Ine (formerly Albany InternatIOnal - Controll.ed 
. _Rslease Dl,vlslOn), PO Box 1164p, Phoemx, Al 85061 Order from United 

Agr.i Product~, PO Box 2357, Fresno, CA 93745 

fi, • 

= 

\ 
\' 
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larvae were crudely momtored (1979-1965) by counting those that 

dropped onto t6DPmg trays during the mind bug surve~ (see stinglng mlnds) 

al Barly,calyx If 3 or more larvôe were found ln an orchard by thlS method 

Hien an organophûspt",ôte (OP') treatment was dlscussed wlth the, grower(s) 

C'oncerned ln 19ô5, larvae were momtored prebloom by carefully 

lde,nU fylng tarl/ae erre ountered dunng WM s~rvey~. As few as one SGFW 

larv8 encountéred dunnÇj a surve~ waf.· consldered to warrant treatment An , ,.... ~ 

OP was recommended If no otfler pests were ithreatemng. or a synthetic 

pyrethrold (SP) wa~· consldered 1f v-IM reQUlreô/treôtment as well 

v.llnter molli 

An unr-eflned quôll.tatlve assessment techntQue was used from 1979 

to 1982 Früm 19ô3 to 1985 El seQuentia! sampllng plan was used (Table 7) 

arter be1n§ develoD~d and fIeld tested ln 1962 (Rogers, 19ô2) No fewer 
. l 

than 3 trees '\'vere E'Xamlned on each sample occeSlOn, untll after bloorn (se€' 

below), and tre8tflttle- popuJetlOns were arbltranly dlvlOed Into several 

categones (L -/1, M, n-H, Hi to De tOnSl stent wlth the QUt:111tat Ive categorIes 

u~.ed for othË'r pests 

The onglnô.l QUÔil1.ôtlVe method of assessl/"Ig W/11ôrvôe conslsted of a 

10-15 mmute seôrch of bottl fruit and follôge buds at rôndom locetlO.ns 
't 

wlthln, af. le8s1. several trees of each orc!"~rd bttll~k Searches were 

conducted 0l)C8 weel'ly from green tlD to E'arly bloorn After bloorn, larva8 

,', were éls~.essed les~, systemôtlcôlly bec8use of thelr hôblf. of movlng from 

DuO to Dud at thls Ume l3y observlng numbers ln tÔPD1r19 trôys dunng the 

\ " stlngmg mllld ~.urvey, and by scanmng for chewlng damage to frUlt and 
. 

follage EtHer bloom, lt wa~. possIble to get en Index of lôrval 6bundance ln 
, . 

the postbloom periM, thus provld1ng a checlc for control eHec Uveness and 

8ccuracy of prebloom 8<;·~.essment 

. . 

-.;.....-------------- -"---.. -

<II 
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TobIe 1_ SeQuentiol sempllng chort'for wmter math lorvae on 6pple lrees 
ln Nove Scotla - tabuler form * 

Toto! number Toto! numtler o11Brvoe found 
trees examl ned 
(20 clusters H M-H M L-M L VL 
par tree) 

Spray Cont.lnue ~emplmg No spray 

3 >4 4 3 2 0-1 
4 >5 5 3-4 2 0-1 
5 >6 6 4-5 3 0-2 
6 >7 6-7 4-5 3 t -2 0 
7 >ô 7-6 5-6 3-4 1-2 0 
8 >9 7-9 5-6 3-4 1-2 0 
9 > 1 0 6-10 6-7 4-5 1-3 0 
10 ) Il 9-11 6-8 4-5 2-3 
11 ) 12 10-12 7-9 4-6 2-3 

----- -12 > 13 10-13 7-9 4-6 2-3 

* Modifl€'d from Rogers (1962) 

Optnnum control timing wes consldered to be durtng bud separfltlOn 

bac8us€' thE' 1 !wv'fle ere exposed at Un s Ume However, treatments cou1d be , 
epplled wlth reasonatde confIdencE' from green tlP to pink, and egôin ln early 

celyx, dependlng on th€' seventy of mfest6tlon and 1arval development 

(M8cPhee, 1951), 

IN~,E(TS CAL VX 

~~!J;!le lef:lfroller 

Adult s emerg€' 1 n Apn 1 end were mOnl tored in 1979 ônd 1950 WI HI 

Pberocon@l 1 CP trops 6nd expenment61 se>"~ ottreclont chemlc6ls2 These 

cMmlcôls (pheromones) f1ppeeu-ed to f1ttrect flt least two closely relôted 

.' 

1 Zoecon Industnes Lmllled 
2 Supplled by W L Roelafs, Genev8, New Vork 
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species makmg trep captures dlfflcult to mterpret wlth tmy accuracy 

"Therefore, trapPlng was dlsconllnued after 1980 

larv6e were momlored qual1tetlvely by eX6mimng the very tlP 

of termm61 growHI for rolled leaves and larvae HIIS technique was used by 

provIncIal extentlOn entomologlsts and 6dopted by IMMS No formai counts 

of mfesfec( and non-mfp:.ted term1l1ôls were conductec1 tlecause the 

threshold for thlS pest W6S hlgh enough UlM QUlck VIsu61 1mpreSSlons were 

consldered sufflClent, Therefore, t/1ere was no reason to lncorporate e more 

Ume consumlng and costly technique Treatment wô5 consldered nece%ôry 

ln calyx only If ~75X of termln81~. were estlmôted to tle InfE'stelj (r1-H or 

greater) or a 51g01fl(,8nt number of lervae were found on or near frUlt 

clusters 

Rosy~p'p'll? eQhld 

ThIs pest was momtored by countmg calomes pn several whole trees, 

preferably on more susceptible cultIvars (Gravenstem, Cortlemel, Idared), 1f 

present PrOVlnC181 and feelerel entomologlsts suggested UlIS method 

Tree Slze had only ô mmor beanng on the need ta treet ln 1979-80 

beceuse of lac~ of experlenCE' and research wlth regard to th1S factor ln 

19ô1-ô2 tree 5128 was tal~en 1nto account more reguiarly, but st111 no 

deflmte threshold to tree rlelght correl8tlOns Md beE'n establlshed A 

reseacll proJect 1.0 ltWE':.tlgôte nlls proDlenl W8':, undertôken ln 19ô2 

(Rogers, 1983) The results hel~pd to establlsh, for 1963, ô variable 

thresrlold of Qreatet- 8ccuracu, but nevertheless st 111 crudE' ln nature (1 e the 
"... , 1 

threshold changed W1U1 tree helght, and the expenence of trie observer 

dlctôted whôt tl1ôt nllght be) By 1964, 1 hôd establlshed 8 more acceptable 

and accurate threshold of 0:1 colomes ft- 1 (15 colomes m-1) of tree helghf. 

(Appsndlx 4) ThIS threshold was used excluslvely ln 19ô4 and 1 ?ô5 

-'< , 

• 1 

.. 

• 
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S1!.ng1.ng ru 1 rI ds 

Sever61 specles of mirid pests w~re surveyed et the seme Ume )'Ylth 

the same momtonng technIque The Imti61 threshold W6S 6S determmed Dy 

MôcPhee (1976) From 1979 to 19ô3 InclusIve, thls Involved t6DPlng the 

termln61 portlOn of most l1mbs, between 1-2 m ebove ground, 611 around fi - ' 

sIngle tre~ and countlng the nymphs of pest mlrIds thet fell onlo e 0 2ô m2 

drop cloth At 188St 2-3 trees per orchôrd block (of the most susceptIble 

cultIvars present, Dellc IOUS, 5py) were tapped ln thls manner The hlgliest 

sIngle count was used to compare wlth tt1e rurrent threstlold for the purposE' 

of devlsmg control recommendatlOns 

As wlth RAA, tree slze wôs not teken mto consIderatIOn to ôny greet 
" _ r - d~ t 

E'xtent To rectlfy tlll~. shortcomlng, 1 conducted fl ~,lmple investIgatIOn ln 

19ô3 to compôre mind counts from 20 luntl Mats to thosE' of whOJe, 

standard tree (4-5 m ln lIelgl)1) 11mb beats Tll1S suggested thô,t tapPlng 

could be stfmderdlzed so thôt comparable resulf.s could be obtôlned, 

regerdless of tree slze ln 1954 the modlf1ed tôpp!nq method wes used 

ThIs mvolved tôPPlng an eQlvalent numtler of brônches per orchord (1 e 20) 
, . 

Preferably, four 11mbs (tram cardlnôl pOInts N, E, S, W) from 88Cll of flve 

trees were tapped However, dwôrf tmd very young trees may have had f:JS 

few as one 11mb tapped per tree, on as men~ as 20 trees If the amount of 

plant debns trlôt fell onto the cloth mlJde countlng mlr1d~. dlfflCUlt tMn the 

tôPPlIlg set Wfj~. Subdlvlded lOto 2 sets of 10 llmtl~" 4 set~, of 5, etc The 

count recorded wôs the totôl nurnber of stmglng bugs per 20 1lmtls tôDPed 

Der orchôrd 

Optimal treatment penod was early côlyx, 'l'vIth only fi 3-5 day 

wlndow between earllest possIble pest detectlOn and the occurrencE' of 

InJury to frUIt Accurate timing of essessments and sprays wes cntlcôl 
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Whlt~ aQQle leafhoQQer 

SufflClent numbprs of nympTls hatch at early celyx to permIt 

6ssessment NymDh~. were rounted on the undersldes of up to 100 leaves per 

biock (U1IS survey techmque edopted rrom provlnclElI extenslOl1 

entomologlsts) end the average number of nymphs leEl(-1 was compared t) 

the current thresl10ld to dptenmne If control action should De consldere(1 

wlthm one week of petaI fall ThIs technIque for rlrst generatlOn WALH 

6ssessment was used fronl 1979 to 1964 (Tôble 6) Second generet.lon 

nymphs were Slmllôrly assessed ln early August of tl1e sam€' perJod ln 

1965, rlrst ônd sPcûlld generatlOn nymphs were qualltatlvely assessed on 
fi 

pIetes w/111e dOlng mIte rounts (refer to mIte count.lng procedure) 

FrUIt -tree learro11er 

Adult~. emerge ln AUQu~.t and, from 1979 to 1950, were momtored 

uSlng Pherocon®l ICF' traD~. ônd rubber septô côp~.l contfllnJng sex 

attractant. chemlrel (Carde et al, 1977) Adult mom tonng wes dlscont lnued, 

ln 1951 because of the lnfrequ"nt occurrence of treatôble PODul ôtIOns 

Larvô8 oc.cur at early cEllyx, and were only noted, subsequent to 195 1, when 

encountered dunng oltler surveys 

INSECTS POST CAL VX 

ARRI€' maggot 

Adults _enlerge early ,-Iuly Plrerocon!9'1 At1 trap:. (yellO'v'v COlored), 

balted WItt) ô feedlllÇl ~.tlmulônt (ammonIUm ôcet.ate), were used ter mOnltor r 

t ~ 

t~11S pest Three frôp~./monJtonng statIOn were deployed 2-4 dilys arter the 

onset of emergence wes detec.ted by researchers at the Kentvl11e Re~.earch 

StatIOn Traps wére hung ôccordlng 1.0 the followmg placement crlterta (as 

1 Zoec on Industnes L lnll tl'd 

, • 

0, 
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used by re~earch entomolGïjf'Sts ln Kentvllle) 1) eye-Ievel, 2) outslde of 

canopy ln plelrrslght, 3) neer fruIt, 4) on the southeast-southwest slde of 

tree, 5) on 6n eorly vonety (Bow Sweet, Cox's Orange, Gravensteln, Close, 

QUlnte,- Tydeman Red, Ve-lIow TransperenU, 6) on the perlphery of the blaCk 

where, through oa5t expenence or damage hlstory, the grefiltest llkellhood of 

lnterceptmg apple maggot files eXlsts Treljtment~, were recommended 

when as few es one fly was trôDped ùl0Ck-1, further treatments were tJaSed 

on the seme threshold, but 8DpJled no sooner tl"lan 10 days 8p8rt 

Preharve~,t survey~. of fruit by prov1nclIJI flppJe maggot tnspectors 
. ~ 

detenmned leveJs of InfestatlOn (egg~. and Jarvae ln frUIt) ln IndlVldual 

orchards These data were made 8vôllable to IMMS and. the resul ts for 

cl1ents' orchards wer€' summer1zed (see results) 

Codlmg moth 

Adult codlmg moths were rnomtored wlth f'herOCûn®l lCF' trôps 

(MacLellan,1976) Mlted with en effectIve sex attrectent1 (Roelofs et el, 

1971) Tr8D~, Y'lere plôced, one orchElrd-\, 1-} d8y~, oefare expected math 

8Ctlvlty a"nd le'ft ln place for 5-6 weeks The need for CI flrst treôtment W8S . , 

bôséd on cumulative mille codllng moth capture (Table 6) If captures dld 

not exceed Ule tlireshold fo~ flr.st treatment unt II the end of the ftlQht and 

egg-laytng penod, then lt wôs unllkely that (j tr 8ôtn1f.'nt would be 

recommended because the majûnty of eggs would have Deell IElld, and hôtch 

> J S 

weil progressed .. SI). the potent laI for further damage avoldônce would !Je • 

smôll CumulatlVe moU, capture W6S consldered to be zero lmmedlately 

efter flrM treatment A second treatment was r-ecomrnended only lf 

cumulôtwe côpture':. aUer the flr~t tre.:lIrnent e>:ceeded tlil? second 

ttiresl101d 

1 Zoecon Industnes Lmllted 
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[ye-sQotted oudmoth 

The ESB/1 overwlnterf es a second Jnstar 1arva ln a hloerneculum 

10C8led on an epple tree tWlg Lervee emerge emd begln feedmg on foJ'H:tge 8t 

about the Mlf Inch green st8ge of bud developmenl (MôcLellf1n, 1976) From 

thls Ume tHl Pink they are dlfflcult to control, and côu~,e no frUll dômôge 

Therefore, momtonng was d,elayed untll 8dult emergence ln mld-,July At 

thlS Ume, ôdult môles were momtored wlth Pherocon®l lep treps, bôlted 

Wl th El sex attractant2 (l1acLellan, J 975) Controls were r8C ommended when 

cùmuletlve male captures exceeded the threshold value (Table 6) 

HIIS pest WôS not momtored ln 1955 beCfluse IUI'es were not ôVôllable 

for the adul ts and post 2nd Instar Jarval assessments were not consldered 

rellôble for determ1nlng the need for control 

~Qotted tentlfQrm leefmmer 

Adults emerge from overwlntenng pupae from late Apr1J througt'I 

e8rly May An attempt to mOnitor the ôdults wlth Scentry'M2 Delta traps 

(tnangular ln shape) and 8 hollow flber sex 8ttrflctônt Jurez (RoE-IOrs et al, 

1977), from 1979 to 1951, proved futIle oectluse there W6S no correlôtJOn 

bet ween adult male captures end the e>\ten~ of fallage lnJury (1. e Jarl/al 

mlnes/leôr) MôcLellôn and 1 round the!. founts of flrst generfltlOn mInes ln 

July proved IJsefu] for determlnlng the need for control and thl~, technique 

WôS used from 1962 to 1955 1 1 ntroduced further refmements HI 19ô4 to 

QUflntlfy T,he levels of D8ras1tlsm ônd to conslder- thls mfornll3tlon ln control 

recomrnendfltlûns Second generatlOo mInes were counted (rom 1952 to 

1964 ln 1965, sômpllng second generatlOn mmes WélS consldered 

unnecessary wlth regard to control recomrnendôtlOns bec8use 1) treatment 

1 Zoecon lndustnes l1rmted 
2 Past"Select 
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of thlS QentlratlOn wos determlned to'oe too horstl on neturel entlm18S, and 2) 

when left untre8ted et thls 5t6ge It was unllkely that a problem would eXIst 

the fonowmg yeer 

MITES 

8P'ple rust [lite 

AH post -egg stôge~hof ARI1 were surveyed three lImes ô Sf'8S0n, ITIld

June, mld-July, mid-August Four leM clusters from eech of flve trees, of 

the cultwôrs DellclouS or Spy, If present, were collected from about "eye

lever and "ôrlns reach ln" (Herbert and Butler, 1973) The clusters were put 

Into 5 lb plastIC bag~" sealed v'lIth a 100se !cnot, and n:~turned ta the lab 

wlthm four hours If the semples could not be processed the ~,8me déJ~ they 

were stored ln ô cool place (1 e raId room or refngerptor) 

At the lab, el! leeves (of even~ cluster sample- 1) were counted end 

brushed wlth a commerclôlly 6vôl\8ble mite brushIng m6chlOe1 (Henderson 
~ '. 

and Macôurme, 1943, Morgan et al, 1955) ThiS procedure was vaned arter 

1981 so thot no more than 100 leôves sample- 1 were oruShed, ln Bn effort to 

speed UD the brushmg process ln 19ô5, semples of 50 lef:lve~, were used 

'wlth setlsf6c.tory results BrushIngs col1ected on rotatlng, clrcular plates 

w/)Jch were Ilghtly cooted wlth fi hand c!eaner peste2 The cleener proved 

to be 8 very lneXpenSlVe, eesy ta use, ônd effectlVE' Immoblll2lng agent 

Each plôt.e W6'i., then placed on 1) trf:ly gndded WIll) bJôcl' ônd VI'hlte 

concentnc clrcle:, and the relatIve abundônce of /jpple rust. m1tes W6~, 

QUôlltat1vely 8sse~,sed W1tti the aHI of ô omocular mIcroscope ~ 

1 r1anufactured b!J J G N Edwôrds, L1anfelr Orcl1ôrds, RR 1 Okôrtagan Fall~" 
BC,Canadô VOH lRO Tel (604)497-5218 

2 Luster Sheen, KIWI Pollsh Company (Canada) Llmlted, HamIlton, OntôrlO 
C 

,~ 
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Rust mItes can tJe tolerated ln Qulte 111gh numoers so treatment 
o 

recommendetlOns were not often advIsed becau5e of the expense and 

harmful effect's on,beneflclal mItes However, If the proolem WBS defln1tely 

serlous or olher pest mItes appeered threaten1n~t a Imt1clde treatment wa~. 

recommended 

EuroQean red mite 

Al! stages of ERM were surveyed three tlmes a seeson, mid-June, 

.- mld-,July, mId-August Collectmn and semple 'proceSSlng were the sa me as 

for ARI1 Each plate was pl8ced on a tnly gndded wlth black and whIte 

co.ncentnc urcles end 811 stages of ERI'! ,were counted ln an eree eqlvalent 

to one slxteenth of the plate Plate counts were leter converted to counts 

of mItes leef-1 by the followlng general formula 

Mites leaf- 1 7= (Plate count) (20) .;. (No, leaves brushed) 

BrushIng was determlned ta be only 60% effICIent ( H J Herbert, personel 

commUnlCetlOn, 1979), therefore tl1e pIete fount hM to De mult Iplled b\.j 20 

1I1S leM of 15 to (jet. totel numbers of ml tes plate- t From 1979 to 1961 1 t 

was ôssurned thôt t~le averege number of leôve~. cluste,! was ô (HJ Hertll~rt 

& t< H Sanford, personôl commUnlCatlOn, 1979), so dunnÇl thl~. penod the 

" humber of le8\1e~. tlrushed wôs consldered to be 160 (1 e 2~?:ô= 160) Greate\) 

5peed and eccuracy of 0'11 te çount:. Wf;JS act'Il f'ved t1y count 1 ng and brushing nè~,) 

more lMn 100 leaves sample- 1 frorn 1962 tl) 1964, and 50 le8ves sarnple- 1 

ln 1965 Thus. number of leeves brushed bec ame fltl 8ctual nurnber-, no!. an 

• a 

.--.. 



RE SUL TS AND DISCUSSION 

Pest Monitoring Results 

Annuel mean aoundences were celculeted for the AM ond ERM, ~nd the , 

results are presented below Annuel mean abundônces were c6lculated for 

sorne ot~ler pests, but the data were not fully treElted 5t8t1StlC.811y Oec.Buse 

of tlme éInd cast lllYlltôtlOns These rnearts Elre surnmlmzed ln Append1X 5, 

mterpreted ta sorne extent by Hardman et al (19ô4b), end mentîoned Irl the 

followlng text FruIt and follage lnJury surveys were undertaken from 1980 

to 1984 and some' of the results ere presented ln Appendll><: 6 ônd HfJrdrnan et 

81 (19ô4d) Percent of orcherds recommended for tre8tments ore 

summarJzed ln Appendl~: 7 and det81led belo"", 

INSECTS PREBLOOt1 

Green Qug motrl 

1 observed and eVôlueted GPM lnfestatlOns for two years before 

becerne confIdent thet llttle or no dIrect frUIt damage would result, even 

when larV8e Elfe very numerous Howe'.ter, thls pest may be fi problem wlth 

regard to yleld, and studles to determlne thlS EIre needed Larvae élppeared 

to feed only on the sexuel pEtrts of apple blossoms (only rrnnor fol18g8 

feedmg before blossorn buds were well developed WôS observed) and dropped 

to the ground Just befare the- cornpletlOn of petel fall Therefore. It IS 

possIble, thôt excessIve thmrtmg rnô~ result when larl/ae EIre numerous 

Owmtltet.lVe results were flrst acqUlred ln 1965 Only 5 %---of 

orchêlrds were recomrnended for treôtrnent for GPM Ell one. El 1 trlough 

suspec.ted econorrllC populatIOns were round ln conjUnctlOn wltrl treôtable 

Wt,1 populatlOrts ln on addltwnôl 17 % of orchôrd blocks (FIgure 3) 

.. 
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FIgure 3. P~rcent of orchards recammended for w1nter math and green pug 
moth treatments fram 1979 to 1985. GPM = green pug moth, WM = wlnter 
moth. 
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~Qeckled green frui t worm 

Treetments were recommended in 90 % of momtored orohôrd blocks ln 
- \ 

1979 (FIgure 4) when the threshold was 13 Mult males trep-I (meen traD' 

capture WBS 495) Most blocks were treôted as tecommended, elthough 

most InsectIcIdes were selected and tlmed for WM as "Nell, thus ellmlnetlng , 

El doubl e' treatment The low occurrenc e of above' thresllO 1 d counts ln 1960 

(20,4 trap-l) was probôbly el reflectlOn of 1) control~, belng ôpplled 

efflclently and effectively ln 1979, and 2) tl1e treôtrnent threshold b81ng . , 

. rôlsed t9- 30 Mult môles trep-l ln 1950, more than tv'nce that. of the 
l , 

prevlOus yeôr The letter 'Yves deerned a necessary ad]ustment bô~,ed on 

IntUltlVE! conclUSIOns about thl? relatlV8 abundence that could be tolereted 

ln thlS cese, the ~e'w thr9shold worked 8xtrem~}~ weIl " 

Higher ml?an trap captures 1 n 1981 and 1963 (249 end 346 tn:lp-l 
1 

re .. SP8ctlvely), excludlng 1979, (Appendlx 5) and more numerous\ treatment 

recommendatlOns ln those years, demonstrated the specles ,ôblllty to 

relnfest Captures ln 1982 and 19ô4 were 206 end 56 tr8p-l resP8ctlVely 
'1 

ln J 954, there were 0 % control recommendat JOns The adults were not 

monltored ln 1985 bec8use lures were not reôdllY' ôvôllôble, and no 

Quantltet.lve records of assessrnents for larvae were Irlade because 'of 

madequate tecttnlQue 1 ôm rDnrerned that thlS pest, 1 f not accurâtely 

momtored every ye8r, could rell)fest wlthout warnlng end cause slgmflcant 

damagE! and mfluence a return to rout me spraymg on an ônnual basls 

Wmter moth 

Mo!.t orcherds Md detect.able levels of WM' eo/ery yeer (mean 

Qual1tôtlve atlundences L-~1, L-f'1, L-f'1, L-(vl, M, t tor 1979-1954 

respectlvely) However, even "Nlth low tolerence for WM fruft InJury, lt was 

not necessary to epply routIne, annual chermcal controls 

, , 
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Figure 4. Percent-of orchards recomrnendeCl for speckled green fru1tworm 
treatments rrom t 979 to 1985. 
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Orchards recommended for treôtrnent decreased from 6 !llgh of 96 % in 

1979. to a low of :11 % ln 1985 (FIgure 3) The mtermedlôte years support El 

downward trend However. endemlC, popula1.lOn~, ln sllade trees and wooded 

8reEl~. cen easlly remfest orchards SufflclEmtly to cause economlc concerns 

(Holllday,1977) Tt1erefore.1t ôppears that. the Oe5t one coulcl hope for 

would !:Je no treatment every other yeer 

INSECTS CAL VX 

~QPle leafroller 

ThIs lnsect, 8ppôren~.ly, W8S rarely a concem before the late 1970's 
, 

(C R 11acLellafl, Dersonal comrnUnlCaf.lOn) It g8med the stôtus of mlnor 

pest, after thls lIme, because of ItS !ncre6sed prevalence and 'potentIel for 

frult damage When larvae ôre ôbundant, thelr habIt of feedmg on terrmnal 

growth tfln slgmflumtly alter development of dwôrf ,trees ônd young 

plantlngs (Chapman and l1enk, 1971). Also, heavy populôtlOns were oûserved 

1 to cause sUbstantIel frUIt lnJury when the larvee were ln frU1t clusters 

" Attempts were made ln 1979 end 1980 to mOnitor PALR Dy pheromone 

trôPPlng of edult males ThIS wes not successful Oeceuse the lures 

ettrôcted ôt 1eest two SDe(le~, of moth the!. Viere very slmller ln 

appearenc€' PosItive IdentIfIcatIOn, end dlStI\ngulshlng chôr-acter~, (other 

than a sl!gllt ~,lze dlfference) could not be establl:.hed. even ''lVl.th the help of 
, 

BR l, Dt tôwa 

Larvel abundance assessments were not done ln 1979 From 1980 iù 
l' 

~ 

J 96:-1 Hie pere ent of orcherds recommended for treatment based on 16rva 1 

8sse~.sments (1 e at or above M-H) nmged from 0 to 4 % (FIgure 5) Mean 

18r-\lôl flbundance~" on a QuelltatlVE' pomt scalE', were L for the yeers 1960-

1964 (Appendlx 5) 
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figure 5. Percent of orchards recommended for paleappJe Jeafroller 
treatments (rom 1 980 to '985. 
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Sometlmes, PALR larvae in orchards caused conslderal:lle concern to 

growers because of thelr numbers ln most' cesses, the concern WfJS 

UnjUstlfled because of mlsldentlflcatlOn of lôrvôt? (1 e mlstaKen for Wr1 or 

Just consl'dered 6 "green worm") and a lesck of understandlng wlth reg6rd to 

thelr damage potentIel 

ç 
Rosy Ôphlds c8used great concern to apple growers for several 

reasons 1) tl1ey were not eas lly detected and 6ssessôble at an eôr-ly stage 

(1 e prebloom) unless colony slze made damage ObVIOUS, 2) dômaged frUlt 

were ObVlOU~, 6nd unslgI1t1y, were dlfflcult to plck around at harvef.t tlme, 

flnd there wôS the possibillty of large "aphld apples" gett.1ng lncluded wlth 

uninjured fruit - this was a problem because the reduced storage QUfllity of 

these frUIt could lead to premature storage rot ln otherwlse good blns of 

frUlt Therefore, over the seven years of thlS program, grower tolerence to 

aphld InJury was noted to be very low 

ln. 1979, RAA wôS assessed and recommended -for treetment USlng 

6ssessment techniques and thresholds that lacked preCISIon esnd sensltlvlty 

Expenence wlth t~ls pest Improved 6ssessments, and 1I119ô2 a .:;tUdy on the 

wlthln-tret? dlstnbutlOn of colonle~. (Rogers, 19ô3) Improved momtDnng and 

allowed greôter confIdence and re~labll1 ty ln deterrmmng the nc·j for 

control 6ct IOn 

Est Imôtes of rneôn' colony ôbundônce pero 15 JOOl tree ranged from () 1 

to 7 1 dunng the penod 1979-1 9ô4 (Appendlx 5) Colony abund@ce ln 19B5 . 
was 69 tree- 1 

ln 1979, 14:.f. of momtored blocks exceeded acceptable levels A low 

of 6 % was reêlched ln 19B 1, followed Dy Il steady 1 ne rease to the very hl gl1 

level of 71 % 1 n 19ô5 (FIgure 6) 
',) 

• 
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f1gure 6. Percent of orchards recommended for rosy appJe aphld 
treatments from 1979 to 1985. 
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Il W6S necess6ry for QuHe 8 few growers to 6Pply 1} second lreetment 

ln 19ô5 bec6use Imtlel treetments dH1 not prevent 6 second lncre6se Also, 

where populetlOns exceeded treet6ble levels, Md were not effect1vely 

controlled, ell Yônetles suffered excessIve dtlmege An extended pertod of 

cool, wet weôther (Me~ through June), end lhe SC6rclty of n6turel enemles 

were the meJor f6rtors lnfluenclng thls situatIOn 

The 1955 RAA seeson relsed the followlng Questions wlth 

regard ta monItOring thls pest 1) Over whet perlOd Of Ume and how 

freQuently I~. It feeslble and neceSt.ary to cMck RAA devçlopment7 2) Should 

trie treôtment tl)r-eshold be v8rteble over tlme? 3) HoY" effecllVe are naturôl 

enemles end how cen thelr 6bundence be re16ted to RAA populations? These' 

QuestlOns must b,e enswered If thls pest IS to be effectlvely end 

economH,el1y môneged 

Besed on my expenence, 1 feel thet RAA should be checked once et the 

tlght cJuster stege of bud development, tWlce weekly for two weekS'" 

Immedletely followlng bloom, and once weekly for ôt least two more weel(s 

If ô developtng problem IS detE)cted pretlloom, eppropr1ate actIon could be 

teken to rmmmlze the effect on natural enemles thet normôlly appeer ôt 

Côlyx or leter The ebove frequency of lnspectlOn~, would b~ feaslble only If 

growers partlclpated ln the mOnitorIng effort, e 9 the flrst 2-3 (nspectlOns , 

done professlOnelly, and follow up inspectIOns done by growers ThIS tles ln 

well wIlll Question 2) Decaus8, 1nlt1ôlly, RAA 15 not ObVlOUS, but colony 

abundancl? cen be very lndlcôtlve of ô spray or no spray Sltuôtl on, end 

professlOnal observetlOn IS most rellôble Colony ôbUndônce dunng follow 

'up Inspections IS often dl fflculf. to mterpret for fi professlOnel because the 

dôrnôge lS done by tt)1? thlr~ or fourth inSpectIOn, and there 15 quest10nable 

ment to trealment ThIS 15 when a grower cen make El subjectIve declslon 

/ 
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AphldS have men y nlltural enelnleS, bott1m the form of parasItes end 

predôtors (Bouchard et 81, 1952, Dlxon, 1973, Kuenen. 19~2, Qumntence end 

Baker, 1920) BouctH'H"d et al (1962) suspected sorlle of the entornophegous 

Inseet faunô H1 OueDec aOPle orchards of provldlng slgmflcant control of the 

6Dple Ophl0, AJ)IJ15 floml Geer However, when 1 tned to lncorporate netural 

enerny presence Elnd ôbundance Into treôtment recommendatlOns for RAA, 1 

met wlth Ilttle success Syrphld egg5 end lervae typlc811y aDP8ared eer,ly, 

but they felled to be numerous enougti to regulate the numben. of RAA 

CeCldom~lld lervee dld not become numerous unt11 Il Wf:lS too late to Drevent 

furlher ap/Hd damage to fruIt 

These observatIOns contrE:ldlct Kuener,'s (1962) ImpressIOn of 8phld 
1 

control ln Nova ScotIe ônlj ôgr-88 wll!'! I1IS vIevy' of the sltuetlOn elsewhere 

eccordmg to hls stôtement· in Nove ScotIe lt seem~. tMt natura) eneml8S 

are the rnam factor controlling the pe~.t (RAA) pOpulf1tlOns to sufflclently 

low levels But we cannot. hope for slmller success elsewhere" Wlth 

regerd to RAA, 1 agree wlth DIXOII (1973) wtlen 118 seys" ôlthough they kl11 

môny ephlds there 15 no eVldence to lndlcôte t1161. netur61 enemles can 

're.Qulate the numb.ers of 6pfl1dS they do not euro the In(reô~.e of dense 

DO~lulat10nS end tlley hlnder the !nC rea~.e of spàrse ones It took me seven 

yE'ôn:. of tnôl ônd error to corne to fi sIml1ar reôllzatlOn However, 1 feel 

thôt naturel enemles could be Important to RAA control tt-,rolJgr, IntroductIOn 

and augmentatIOn program::., vl"here pôrôslte:. and predatoF:. are reared for 

môss releôse 

St mQillg InI ri d~. 

Apple orown bug (6 mal)) wa:· found to be the mos!. (omrnon and 

aoundant mlnd pest ln Nova Scot1a orchards However, thresholds end 



counts lncluded other pest mlrlds Meôn abundences of pest mlrlds renged 

from 54 to 142 sample- I durlng the penod 1979-1964 (Appendlx 5) 

Treôtment rec ommendat lOm. 1 ncreased from <. 20 ~ ln 1979 end 

1950, to El hlgh of 45 % ln 1964 (FIgure 7) The greater senslt1Vlty of 

sampllng and lhresholds, over the years, mey pertly eXp18ln the Jncreased 

treetment rec ommendat tOns HowE'ver, Ju~.t es for" RAA} SM are ,not 

. respondmg weil to present pest management pract lees 1 wIll hazard 'a 

guess thet, the trend to' replaclng ofganop/)Ospl)ate~. wlth synthetlc 

pyrethrOlds ln the prebloom pertOd, beglnmng ln ni€' early 19ôO'S. IS 

produclng some negatlve repercusslOns 

White ôQQle leanlOWlfI 

IttALH was n01 mot)1tored Irl 1979 50th flrst and seCo'nd 

generat IOn nyrnprls were mOn! tored fl"Om 1950 to 1954 Durmg thlS pen od, 

treetment recommem1ôtlOns for both generatlons of nymphs fluctuated 

tndepen.denf.1Y and wlth no apparent ~rends (FIgure ô) ThE' first. generation 

expen enced 8 J ow of 1 % ln 1960 and a hlgrl of 33 % 1 n 1964 Second 
, 

generatlOn nympl1~, were lowest ln 1950 fit 3 % end hlgl)8st ln 1962 et 20 % 

Thls.pest was dlff1CUlt to aSt.E'SS accurôtely becfluse of the Jengthy 

hôtchlng penod of eacl, generatlOn Al~.o, ('ontrol~. were not conslstently 

effectIve, as a result of suspected rt?Slste/)CE' ln sorne popuJatlOns 

ReSIstance 15 conflrmed ln sorne reglons of Nàrth Amenca (Trômmel, 1974), 

Control recomrnendatlOns were often left up to provlnCla! exten~.lOn staff 

and the growers 

There was no conslstell1. correlatIOn between populôtlOn densltles for 

eElCf) genenltlOn, so It was no1. possIble to predlct tllE' e~:1ent or- seventy of 

Hie second generatlOn trom flrst generatlOn dotô ln 19ô:" the second 

" , 
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Figure 7. Percent of orchards recommended for mirid pest treatments 
. from t 979 to t 985. ' 
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Figure 8. Percent of orchards recommended for wh1te ,appJe Jeafhopper 
treatments from 197~o 1985. 
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generatton dld not 6ppear untll the latter haU of August At that tlme, Il 

dld not seem to be developmg mto fi problem,-based on llmlted observat JOns 

Expenence Indlcated thet the second generatlOn wa<:, not worth 

evaluetmg bec6use 1) Il was nol numerous ln a hlgh percentôge of orchards,. 

2) 1t W6S extremel~ dHflcult, to cont.rol ln August end the insectIcIdes or 

mltlclde (formetanate Il!.jdrOChlonde) for control were consldered hezardous 

to natural enemles, 3) lnJ ury to follage was seldom Slgnl flcantly 

detqmentôl to the croD and, 4) any excrement on the frUIt, as fi result of 

leofhopper aefeCôf.l0rl, coula tle removed by w8sl1mg, 6 procedure thet sOnle 

paclong warehou'Ses practlced 8~, needed 

frUlt-tree leafroller 

Pheromone trap::, were w:.ed to momtor th~ fldult of thlS Inseet ln 

1979 and 1950 It was reellzed at the end of the 1950 season that economlC 

PODul at lOn~, se 1 dom eXI s ted under current soray regl mes, sa traODlng was 

discontlnued Larvel surveys from 19B1 to 19B5 dld not detect 6ny 

treatable populatIOns (Appendlx 7) 

INSECTS POST CAL VX 

AQ~ggQ1 

ThlS pest. s perslstenCE', abll1ty to remfest an orChard, and Its 
) 

potentIel for causmg crop los~,es were dramatlçal1y wltnessed dunng seven 

years of man! ton ng 

ln 1979,49 % of orchôrCl blocks 'Y'I'ere recommended for treôtment A 

tttree year dec!lne ln treatment recommend1lt1011-:, Ôlllj lnfe<:.ted orcl1ercls 

followed (FIgures 9& 10) TriE' t.rend seemed so st.rong thôt It Wf.J:, felt that 

Af"l wes belng effectlvely detec ted, and controlled ln 1963, however, 49 % 

of mOn! tored orrhôrds were rerommended for treatment, e~, ln 1979, and 19 

% of 611 blocks hôd Infested frUlt 
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Figure 9. Percent of orchards recommended for at least one apple maggot 
treatment tram 1979 to 1985. 
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Figure 10. Percent or orchards wtth trace ôr heavier apple maggot 
tn(estatlons rrom '979 to 1985 Provincial maggot lnspectors determlned 
the levels of mfestatlOns (I.e trace - heavy wlth regard to egg laymg 
punctures and larval act1Vlty) by in orchard surveys of fruit 
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A strong correlatIOn was detecteO oetween percent orchord~, 

recommended for treotment (Figure 9), percent wHh InfFÈsted"YrUlt (Figure 
• 

10), emd meem annuel trop capture (Figure 11) Therefore, 1 feel thet 

monltonng wlttt yellow stlcky traps cen detect populetlOn f1uctuatlOn~" but . 
cannot prevent infestatIOn levels from followlng Incr-easmg populôtlOn 

trends MOnitOring Old, however, keep surprIse InfestatIOns to a minimum, 

and helped prevent hlgh populatIOn densltles from becommg establlshed 

C odll ng moU) 

ln 1979,52 % of momtored blocks were recommended for treôtment 

An unexplatned low Vies expenenced 111 1960 (hlgh laIe capture~. and lIiJury), 

end the remalnlng seasons from 19ô 1 to 19ô5 vaned ln the range 35-46 % 

(Figure 12) Metm captures per seasotl ranged from 449 to 739 adult môles 

trap-l (1979-19ô4) (Appendlx 5) 

ln mo~.t cases, CM was effectlvely controlled wlth minimum dosages 

of pesticides A one fourth rate of pesticide wes recommended most orten 

'TIming (of control appllcatlons) was eccurately forecélsted through 

cooperatIOn of provincial extenslOn, end CR MacLellen 

ver~ fevl' or(hôrd~. escôp.ed havlng a CM problem at one tllne or 

enother, but sel dom dld 8 problem persist so e~. to reQUlre annual pesticide 
, 

treatments Effective detectJ'on. and cont.rol of CI1 prevented thl~, senous 

and recurnng .Des t from c6u~,lng excesslye lnJury to frul t (Appendlx 6) 

\ 
'", 



Figure 11. Mean number of apple maggot nIes per trap, 1979-1965. 
VerUcal llnes are standard errors · 
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Figure 12. Percent of orchards recommended for at least one COdl1ng moth 
treatment from t 979 ta 1985. 
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tye-sQot ted budmoth 

Afler momtonng thlS pest Wl th pheromone traps from 1979 to 1981, 

lt became 6PPElrent thet the thresho 1 d bemg used was lower than necessary 

Adult trap captures dld not correlflte well wlth observed larval abundance ln 

the spnng, or wIH, InJury to frUl t ln the t811 RecommendElt lOns for 

tre8tment were QUlte hlgh dunng thlS penod, ranglng from 26 to 39 % 

(FIgure 13) Doubllng the threshold resulted ln 3-12 % treatment 

recommendatlOns from 1982 to 1954 Wlt~1 no detected lncreese ln in)ury to 
, 

frUlt Meen s88sonel captures ranged from 186 to 369 tr8p-l (1979-1984) 

(Appendlx5) 

Lures were not 'av611able for the 1985 season, and no vIable and 

rellable alternatIVes eXlsted, so thlS pest was not formally momtored 
~ 

's'Rotted tent Iform leafrmner 

Si 

ThIS pest was apparerrtly becomlng a problem ln the lete 1970's agy' 
1980, grower ëoncern WElrrflnted addlng thlS pest to the momtoring roster 

As a _pheromone had been developed ln the USA and sUltable trBPS 'were 

avalleble, thesE' momtonng tools were"employed Llttle research mto 

thresholds and economlC 1I1Jury levels had been done, however, so IMMS rr8d 

to conduct ltS own rese8rch ônd rely heevlly on expenence and intUItIOn As 
d 

a result, 19-30 % of orchards we[e rec.ommended for control 6c,n for one-

or the other of flrst and second ge~eratlOn leafrrllners ln the years, 1980 end 

1981 (FIgure 14) Pheromone traps were tned one more year but proved 

unsUltable for mOnltonng thls pest ln Nova SC.Ot18, at least untll the 

c.ornpletlOn of furt~,er rese8rch 

Larval !rimes were. c.ounted from 1982 ta 1985 and found QUlte 

rel1ab1e es treatment lndlcators The percentage of Orc.h8rds recommended 

s 
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Figure 1 J~ Percent of orchards recommended for eye-spotted budmoth 
treatments from 1979 to 1985 
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Figure 14. Percent of orchards recom'mended for spotted tentlform 
leafm1ner treatments from 1979 to 1985. Based on mInes per 'leaf 
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for trf:ltltment ror any one genenH lOri, from 1982 to 1985, ranged from 0 to 

3% 

It should be noled lMt the IpElfmmer was observed to be hlghly 

paraslt1sed aM rarely, If ever, WfJS lt prevalent ln My 91\1en orcl1ôrd for two 

consecutive years (eXCE'pt ln one block the! WfJ':;. treoted late 10 the seôson, 

n,us E'llmlnatmg pôrasltes) IMf1S tool: gr€'ô! measure~· to prevent growers 

from becomlng too concerned end posst/Jl~ too anxjou~ lo ôpply lnSectlclc1es 

(especlally syntrletlc pyretl1rolds) 

message. 'f or the mû st part 
, 

MITES-

8P-Qle rus t mIte 

GrOViers were receptl ve 1.0 f th! S 

The same techmQue was used to mOnitor ônd 6s~·ess thlS pest. from 

1980 ta 1955 Perc.ent of orcherds recommended for treôtment for tmy 

QI ven assessrnent penod ranged from 0 to 14 % (FIgure 15) Meen 

6bundences, on El Qualltet IVe pOlOt scale, ,for ~fmy smgle semple penod, ror 

any glven year, r8'nged from L to L -11 (1 9ô 1-1 ge~4) (Appenç11x 5) 
. ; 

ThiS mIte (ARf1) IS El vôluable food source for predator IYil tes such as 

Tf/fl/J/odro!l7t1 ... l'yo Scheuten, and Zp t zPi//ô ff}ôl J (E'I'ilng) (Herbert and 

Sanford, 1969, DO"/'inlng and Arr-M,d, 1 g7ô). and hlglJ numDer~, (3('(1-600 per 
• 

Jean côn DE' tolerôtE'd before darnôqE' lS a concerr, ([IoYv'n1nq and ArTônd. 
~ -

1975) If. Vias e8~.11y controlled when necessôrlJ Dy ~.lngle ôppllcô!lOns of 
~ 

Dlkart'l ~72 % môncozeb, 4 il % dlnÜCapJ or low do~,E's of mlf,lcldE'':, 

EuroQeôn red rmte 

ThIS rrnte causes greôt cO,ncern to growers becôuse Of ,Its 

suspected Influence on frUIt QUôl1ty ônd future ylelds (Cl1ôpmflll et al, jgS2, 

l1enl~ et al) 1956, Herbert ônd Butler, 1973, Har-dman et el, 1955) ft ha~. the 

1 Rohm and Ht'lôs Canfldô Ine ,[ôlgary, Cenada 

". J~ 
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Figure 15. Percent of orchards recommended for apple rust mite 
treatments (rom 1979 to r 9B5 Percentages for three assessment per10ds 
p~r season are shown 
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polent.1ol, glven the nght weether COndltlOns t'lnd leck of pred6tors, to 

tncreese ln numbers exponent 11311 y, ln fec t, lt côn doutlle ln numbers ln less 

then on() week (Herbert, 1951) 

Deslcally, Hw S8me momtorlng techlllQue (except for mlnor 
. ~, ' 

modlflc6tlOn~. ln sôr::nple Slze and thresholds) was used from 1979 to 1955 

(Table 6) Percent of ofcllôrds recommended for treôtment for Eloy sIngle 

sample penod nmged from 4 to 49 % (FIgure ,16) FIgure 17 e-c shows mite 

densltles, per semple perlod, plotted 6goln5t tlme Slnce mItes ere e useful 

lndlcator of excesswe use of, pestl(lde~., or othe>r mlsmenagement 

(t1acLellan, 1979), 1 have to conclude 1rom these data thel, eVE'/I mUl 

reductlons ln average pestlClde use, Nova Scolla orcliards do not 

demonstrate trends.that would Indlcet€' lmDro~ements ln the nôtural control 

of mItes The broad spertrum chermcals (mostly synthet1c Dyrethrolds) thôt 

are belng used more freQuently, ln t.he prebloorn perlod, ln place of 
1 

prevlOusly used chemlcals (mostly organoDhosPhates), may lJe contnbutlng 

lo thts sltuaf.10n The nevI'er pestlclde~. are vet-y valuable and u:.eful 

addlt1on~. to pest m6nagement ôrsenôls, Dut they should be used V'(lth great 

c6utlOn and dlscretlOn ln IPM programs 

, , 
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Figure 16. Percent of orchards recommenrfedfor European red mite 
tr~atments from 1979 to 1965 percentage'Çro'r three assessment per\ods 

per season are shown 
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FIgure Il. Mean abundance of European red mites per leaf for a) June, b) 
July, and c) August counts, 1979-1985 Vert lcal 11n2S are standard errors 
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Commun1cot1on of monHorlng results to growers 

Momtonng data were lntt161ly noted on "FIeld Record" sheets 

(Appendlx 8) by IMr1~ personnel Results were (ommun1c8ted to appll? . l) 

growers oy one, or more, of the followlng meôns 

"<1 

1) Nollfled ln persan If the sltuotlOn wôrrônted ImmedIate actIOn 
2) Wnften, on "Grower Report" (Appendn: 9) 
3) Telephone cell to report resulls of semple~, brouglü beck to the leb 

tor processlng, or to dlscuss problem~, end stretegy 
4) "Orrherd Outlook" (Appendlx 1) ObservatIOns were dl~.clls~,ed end 

evaluated at weekly meetmgs and mcorporated lnto the 
newslet ter 

5) Informatloll sheets (Appendl>: 3) to prûvlde up-to-dôte mforrnôtlOn 
to hel!) grower~, Inf.erpret reported results for themselves 

The above routes for flo\"l of InformotlOn worked ver~ Y'l'ell More 

[J' ropld col1otlOn. and summory of dotô Vvould have lncreosed the value of the 

mformatlOn, however, by ôllolfnng earller predlctlOns of current trends, 85 

well os compoflsons wlth precedlOg ye~r trends ThIS would h~ve reqU1red 

full-tlme data processlng staff and e>:tenslve use of comput ers for analysl~, 

and graphIe presentôt IOns A comput.er wes lncorporated ~md a techntcl en 

(summÉ'r student) wos osslgned ta data entry on a port-tlme basl:: ln 1955, 

but more t 1 me end tralntn~ would be necessary to echl8ve the deslred 

result s 

Cast of monitoring 

From 1979 ta 1953 momtonng wa~, condllCted very me,:pen:,lvely on El 

pert-tlme se~son('J1 basls, even though ln the latter hôlf of t.he:-!? year=, 

consIderable tlmE' WO~, lnve~,ted ln lmprovlIig ond e>;pôndmg :,en.'Jce to 
c 

growers ln 19ô4, the program took on a more bU:.lnessllke ôpproôch wlth 

goals to lncrease efflclency, eHE'Ctweness, ei;ten~,I\leneS~" and proflt.~ 

Advertls1ng \'Vas tnltlôled (Appendl.), 10) ond a detôlled prieE' Ilst of servIces 

wôs maGe ôVôllable to growers (Appendl>: 1 1) 

a 
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Cost dflta for 1965 ôre contôlned ln Taole 9 MOnltonng costs ln 1965 

were UP nearly 17 % from 1964 to Just under $100 ha- I oGrower 
d' 

contnDutlOn~. amotlnted to 55 % of the ('osts, essentlall!.j the same as for' 

1964 The balance was mad~ up \'VIth other work, mostly contracts 

Publlshed accounts of expenses assoclated wlth pest mOn! tonng are 

not common because suctl programs are fev'l and relôtlvely flew Stemeroff 

and George (19ô3) Invest Igated government E'xtenslOn and research costs 

aS$oClôted wlth IPM efforts ànd provlded estllnôtes Of $50,000-110,009 per 

profe~.~.lOnôl man-year ln a governrnent funded fam,l advlsor prograrYI, 

Thompson and If/'fllte (19ô~) dlscovered tt"lat co~,ts 'l'/ere over $50 t'!lr', and 

thl5 greôtly exceeded Income from ôcreage fees A pest manôgement 

coordlnôtor of tlll~, prograrn made the comment 01at to make up the 

dlHerene!?, taklng on acreage wlthouf lncreasmg co~.ts would De 8 plausIble 

posslDlllty 1 feel t~IlS approac/1 would lead ta detenorôtlOn of the Quôllty 

of servIce McKay et al (19ô 1) estlmated a budget for a consultant, t/1ôt 1 

calculôted, to be $40 ha- I excludmg hls/her salary A salary of $30,000 yr- I 

woul d mal~e the cast to growers to De $73 ha- 1 McMullen (1961) reported 

thE' cost of consultlng/mol11tonng Dy Envlromental and Pest f1anagement 

ServIces (no longer operatlng (J Vakenf.l, personel communicatIon)), of 

Pent leton. Be, to be $13750 11a- 1 Tt1e estlmôted ,s8vmg to growers who 

used thls serVIce W8S $325 hô-l, es a rest.llt of reducerj pestICIde 

applIcatIOns 

It 15 eleal-. to me, that ôpple grov·rers cônnot, would not. ônd proDably 

s~lOuld not provlde funds, ttlrough fee~, to cover trIe whole co~,t of 

mOnitoring Reasons bemg tllôt ô) ,fl,nenClal returns' ta growers_tHJVe not 

Deen satlsfactory 10 recent yeers. b) government provlded slmllar servIce m 

5 
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T,able 8. Estlmated costs to monitor 200 orchard bJocks (2000 acres or 
808 ha) for at least 14 arthropod pests of apple in Nova Scotia. Number of 
orchard visits a55umed to be 1-2 per week, for 20 weeks Cost fIgures based 
on 11'1'15 salarIes and expenses for 1985 and are to the nearest dollar. Cost 
per hectare can be calculated from TOTAL + 808 

Fl )(ed annual costs 
Mlcrocomputer lease 
Vehicle teases (2) 
MIcroscope lease 
Offlcellab rentaI 

3,000 
~ ç' 

Estlmated operatlOg expeoses: 
Off ice su pp 1 ies & postage 
Advertismg 
Traps 8< supplies 
Vehicle ga5, mamtenance & repairs 
Bank charges & mterest 
Employee salaries (2) 
Pest manager sa 1 ary , 
Remtttances,workers comp. beneftts 
Meats 
Telephone 
Secretarlal servIces (incl answering service) 
Mise exp (e 9 rebat es) 
MIse ,capItal expendlturéS 
DepreclatlOo 
Insurance 

TOTAL 

, 

6,600 
550 

5,500 

15,650 

800 
700 

4,000 
4,000 

700 
18,000 
29,000 

2.000 , 
200 
900 
800 • 

800 
500 
200 

1,000. 

F 63,600 

79,250 



, . 

,-
the pôst, a,Ibelt les~. mtense, and c) e1l of socIety beneflts rrom reduceCI 

pestlcHle use 
~ 

It 15 dlfflcult to operate e mOnltonng serVICE' wlth the annuel 

uncert8mtles expenenced, the mtenSltll of servIce dernôncled. and the Ilfe 
c' ~ 

style reQulred by lncome (J Vakent1. personal comrnumcôtlOn) OnE' way to 

operôte, thet n1lght provlde ôdequôte returm, for eft ort e>;pend,E'd, would be 

to reduce sen.'Jce where possIble and charge graVIers on El per VISlt b8S1S, as 1 

opposed to chôrglng fl standard fee per seôson as hôS beell
c 

typlcôl ln triE' 

pô:,t. ThIs ôpproôch mlgrlt rec!uce the (O~,t tü growers tl~ ôllowlng tllem to 
1 

use thlS\ type of ser\'lCE' to the E'xtent they fee1 t11e~ côn affü,-,j ônd need 

Further use and development of IMMS, or ôn~ momtonng progrem, 

would rE'Qulre a) IO'N co~.t to grovv'ers, b) sorne ôssurances 1.0 growers of 

PrograJn fontlnuanct?, and c) economlf stôblllty ônd lnCentlve~, t~ the 

. n)omtonllg 'servIce for nsk ta~.1ng, and lnJtJatlVe - 'v"nnl regôt~d to res8flrch, 
'" ' 

development and Implementation Because many groups beneflt, and ferm 

Incornes ôre Inadequate. 1 feel that bath the, federôl and prOVltlClôl 

government~, should SUbsldlze mOnltonng, at least untll ,ferrn Incames show 

sorne Improvement 
) 

Personnel 

AlI.hougrl aSSIstants, bey and a mlnllYlurn of one, were no1. e!,~,entl81 to 

the successful OpElratlon of the program, 1 found them hlghly de~,lr8D!e for 

Ule followlng reôsons ., ,. 

1) Provlded!'l vôluablt> secbnd OpIniOn, once tnllned , 
2) Cornpô\l10n~.rllp fJrld ronl/er~,6tl(rn tlpprecIEltE'd on extended drives 
3) Greôter samplmg speed ônd efflclency 
4) Bôckup manpower ln (8~.E' of l11ness or accIdent 

'. 

d, 't , 

- ~ 
1 
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J 1ee1 sorne importent ettnbutes of 8 good IPM scout are 8& follows 
o 0 

1 Thnve on field work, but not -turned-off- by lob end desk worJ<-
2 Conseientious, motlvoted, end Quicl< to learn 
JAble to work wlth mlmmum SUperY1Sl0n. 
4 Have respect for other people's pn/perty. 
5 S8f et y c'onsclOus 
6 Hflve intTerent dnving SklTlS (e g. BIert, QUlck, c.lear thinker) 
7 Good eommunicotor wlth a Iikable personallty. 

Few scouts, or potentiel scouts, possess 811 of these 8ttributes, but their 

presence in 8ny one mdividual should be m8xlmized if dlfficultles ere to be 

minfmlzect 

Treotment Recommendation Consideret1ons (. 

Meny factors ~~U'd be considerecl before 8 grower lS 8dv1sed to t8ke 

control aetlon 8981nst, 8 pest or lesye his spreyer in the barn Complex 

interact10ns .cen 8nd do eXlst ~etween pest 8bundance, natural enemy 

ebundance, weather, end expected crop yield (Croft et al, '1963) These are 
~ 1 

only sorne of )he relations thet should be considered before a de'cision to 
/ 

treat ts reached. If treatment is cons1dered necessary to avold excessive 

)nJury to fruit and follage, the next step is to decide whot chemieel or 

elternatlVe to cnemlcals WIll provlde the most effective, economlcal, and 

ecologlcally sound management approach .... Dec1slons must cften be m8de 

Quickly end on the spot, so truly objective conSIderation of ail f8ctors JS not 

possible 

ln 1965, the concept of -pest pressure" was consulered. ln sorne 

'#.. c8ses, malnly on 8 tnal basls The t'oncept involved the consideratIon 8nd 

subjectIve evaluat10n of a11 pests at any given time to determlne If thelr 

combined a~undan~s were of economic concern and therefore warrantlng of 

• 

• 
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bro~d SP~,trum suppression This concept wes brought to mind by the 16r~61 
\ 

untts (or larvel eQUlyalenls) used bYAndal0ro et al (1963) ln e caDbege Pjest 

man~gement pl'ogram Imtle1 experlence mdicated thet thls concept Sh~uld 

be routinely precUCed on a conSClOUS level/(lt cou 6 consu1tents 6nd 

extensIon h6ve Deen pract1clng th1s sUbconsclously for sorne tlme). 

Ouellty and cost demands in ,the market place have put apple growers, 

end f6~ers in generel, in a dtfficul.t situation. They ore bemg forced to 

proauce frUIt of hlgher Quallty while trylng to reduce production costs~ As 

tllese lire not compatIble objectives, the determination of thresholds, that 

wIll reduce spreying whlle mamtalmng or improying frUlt Quel1ty, for use ln 

modern orch6rd management, Is not easy 
r 

• 

\ 
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[ON~LUSIONS 
It beceme obvious thet not a11 apple growers benefited fo the seme 

, . 
deg'ree from the services provlded by IMMS. Theref'ore, to achlelle maxImum 1 . "--
benef~t, 1 suggest that grpwers should flt the fol1owing critene 8S closely .. 
es possible 

1) Have 4 hectares or more 
2) High Que1ity fruIt reQuired to meet market demands 
3) Conststent QU61lty tleslred 
4) Wont to reduce pest lcide tosts by using only when necessory. 
5) WBnt to 6\10l.d unforseen end eXc.eSSlVe lnSectiml te/diseese 

damage 4 

6) Llttle tlme for pest surveillence _ 
7) Leck eblllty end/or confl'dence to moke rel1eble 'observat1o~s. 
8) Qesire to echleve 0 tngiler level of sOphlstlcetlOn ln pest 

management . 

1 recognized the great responslbtlitles IMMS Md wfth respect to 
, 

pr~Yidtng re1teble edvice On the other hand, il wes elso apperent thet 

growers hed to do their shere to complete the t6Sl< of pest management To 

briefly 5tete these responsibillties, 1 evalueted enel moellfied sorne "Golden 

rules for success·, as publlshed by Agriculture1 Developmenl end Advisory 

Serv1ce (1979), tlesecl on expenences here ln Nove ScotIe 

Consul tent/scout resQonSlI1111 t les 
1) Semple conSClentlOusly and on lIme 
2) Record 0 Il obs.er\l'Ot 1 ons onel counts, study and keep these records. 
3)_ Plan, prepore, 6nd be olert (good observers mo~e good common 

sense declsfons) , 
. 4) Trust the thresholds, cerefully consider recommendations, and tise 

common sense ln borderllOe situations 

.' 

, ' 
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Grower resJ;!onslbi111 i es. 
1) If control actIOn IS reQulred, do Jt well Know the spray m6ten61s, 

rotes, sproyer collbrctlOn, etc 
2) Hove foith ln momtonng and the technology ovolloble for pest 

management Do not modl fy recommendatl ons Wl thout, 
consultation wlth one or more Quallfled tndlvi,duals If QuestIons 
or wornes eXlst, obtoln further dIscussIon end edvlce . ' 

3) Accurate retords of sprays end other management prectlees are 
" essentIel (e 9 8 lesson learned one year WIll scon be 'forgotten if 

no rec orels exlst to refer b8Ck to) 

When IMMS flrst started,.1 felt thet reguler and freQuent sur\;'ell1ence 

of arthropod pest populetlOns would ultlmately' reduce the freQuency of 

problems through effIcient end effectIve spray declsions and operôtlons 

The data presented here demons trate thôt thi s was aC~t1 t'ved to some extent 

with some tnsects, but others (e 9 ERM, RAA, WALH) were 1ess responswe 

"'Factors other then Just pest abundence must -be consldered, and the' 

meesurement, predIctIon and control of these reQulre e~tens1Ve research 

One pest insect was essent1ally removed (FTLR), and one added (GPM) 

tO.thE' current pest roster of the Annapol1s Valley Several lnsects couIC! be 

cOQsidered worse pests, or at leasr poféntlally worse, (STLM, WALH, ABB) 

All other pest Insects and mItes, baslcally, d1d not c~engE' ln status No 

. pest cause(! as much concern 85 Il would Mve w1thOut 8 monttorlng pro gram 

beceOse the potentHil for pest populatlOn lncreases ta go undetecte-d, wlth 

the re~u1t of senous economic ln)UrYJ was great1y reduc.ed 

The mOnitoring program actneveo ô môJor step t.oward the 

Implementation of "true" IPM For meny growers, USlng pestlcldes only when 

$ 

end where needed, wlth proper consIderatIOn glven to seJectlng the nghr ___ 

malerlal and dosage, beceme the norm Thus~ growers who partlclpôted in 

HIE' momtonng progrôm used 6S much es 50 :t fewer InsectIcIdes and 

mltlcldes, on average, th an those who sprayed on a routlne çelender 

- --~--~ -~---------~_........::._--
- ------~-~--~#_--"------
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schedule (Herdmen et al, 1'984c, AdYlsory Comml ttee on Tree Fruits, 1965). 

Growers would be enxlOUS to use nonchenHcôl alternôtives, new 

ilrchard desIgns, end lmproved m6r'legement procedures (that would 

discourege or prevent pest problems) If the technology could be developed 

end demonstrated to be es effect1ge end cost compet.lttye wlth present 

'systems The use of aJternElUve controls warrant.s constant monltonng 8nd 

l1mitless trust in techniques end edvlsory staff Therefore, for IPM to 

progress further, by tak1l1g advantage.of new developments, lt 15 essent181 # 

'" thet mOnl,tonng tools and tramed personnel De weil establlshed ln Nova 

Scotl8; orcJI8rd pest manage'ment 15 approachmg the llmlts of currently 

evel~eble and commerclal1y feaslble technology 
, ' 

Monftonng technlQues for WM, RAA, and A8B were improved, but a11 

techmQues need further refmemen!s, lncludmg the development of feaslble 

fmd accurate naturel enemy assessment methods AlI lhresholds should be 

reevalueted on an annuel basls, takmg lnto eccount detal1ed economlC 

fectors end natural enemy Influences These kmds of Improvements must be 

echleved by government ônd Un! verSl ty researchers bec.ause of the hl gh 

costs lnvolved and because Incentives to pnvate lnvestlgators are usually 

nonexlstant or madeQuate However, the appll caUon of new moni tori n9 

technology end thresholds would best be accompllshed by the pnvate sector 
~ 

because of inherent efflclencles (mlnlmum ImplementatIOn costs) and 

concerns over reputatlon (Quallty service) 

ln conclUSIOn, 1 feel that growers, government, and pnvate 
r--. 

consultants must co6perate totally, and have llmltless trust ln each other, 

if apQle orchard pest management 1$ to progress (rom 11mltlng the use of 

pestIcides to th,e implementatlOn of IPM 8ccordmg ta Its ful11mpllcatlons 
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'Appendlx 1. An eXample of the weekly newsletter Orchard QutloQ~. In 
. : 1985. IM'1S coritrtbuted data and observat10ns to Issues 4 through J 5.' 
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NO. 11 1 SSN 0705-4823 JUNE 27. 1985 

APPLE SCAB: The wet weather continues and 50 do the infection periods. The wetting per;od 
wh1ctJ,.began the evening of Tuesday the IBth, lasted unt;1 4:30 PM on Nednesday the 19th. 
This was a 19~ hr wett1ng period with an average temperature of 170 C

d

resulting in a heavy 
" infection perio'd. Heavy rain during Monday n19ht. June 24th. resulted 1n 33 nm of rain 

being recorded at Kentville. This infection period began at 10:30 PM 1n Kentvil1e and 
lasted unt11 noon of Tu~day the 25th, for a l~ hr wettfng per;od with an averag~ tempera~ 
ture of 12.50C. This was classed as a moderate to heavy infection. Rain and shower -
activity began at 11:00 pM Tuesday the 25th, and continued through Wednesday and into 
Thursday. At the time of writing the Orchard Outlook this infection was still on-90in9 
and will be another heavy infection period. 
~ As one would expect from the severity of the weather, apple scab ;s being found in the 

orchards. In most cases the scab ;5 only being found on the fol;age and not the fruit. 
When scab 1s found growers do not have too,many options with regards to 1ts control. In 
the past Cyprex. Easout and Benlate have been used to burn out or weaken the scab lesions. 
The use of the se materials will de pend upon your past spray programs and whether there has 
been resistance to Cyprex and Equal OR Easout and Benlate in the orchard. If the orchard 
does not have a resistance problem with Cyprex/Equal OR Benlate/Easout thep one of the se 
materials applied as two back-to-back spr~ys, at approximately 7 day intervals, may help 

, to reduce the amount of scab in the orchard. The Easout and Benlate should be mixed with 
a half-rate of one of the fol10wing fungicides: captan, Manzate 200 or Polyram. If you 
have already used these materials twice this year then'you would be advised ta use either 
captan, Cithane M45, Manzate 200, Dikar or Polyram for the remainder of the season. The 
other option to grtwers is to try and stay ahead of the infection periods. keeping. the 
fruit covered with fungicide ta prevent its spread from the foliage to fruit. With the 
type of weather that has been occurring this will mean having to spray every 7 days. If 
the weather should happen to dry then the intervals can be lengthened ta 10-14 days. 
EUROPEAN RED MITE: As you well know, the weather has continued to be cloudy, cool and wet. 
Hatch of the new generation eggs 1s almost at a standstill. 1 hope that you have not rushed 
out during the past two.days to apply your miticide. Miticides should always be applied 
when 'several days of good weather are forecast to occur. lhey have a good residual life and 
you need that several da ys of good control to obtain satisfactory results. ,At this time 
we are 90in9 to ex tend our treatment period for red mite all the way through next week, 
to JULV.6. Nait for good weather before you apply a m1ticide. ~fter checking al1 blocks, 
the private monitoring service found that 15% of monitored blocks require a miticide now. 
APPLE RU ST MITE was not at economic levels in a single block. . 

& 
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COOUIS Jl)TH: Development of thi5 speties hu aho been slow due to' ',the weather. At 
thi5 t1~ ft appear5 that treatments will not be reco.mended before SlturdlY, July 6 
and the perfod July 6-12 will be the reconnended treatllent per1od. This 1$ certainly 
on the lite s1de. There Ire a few lren in the Villey, partic\uhrly \l~rlfton. where 
codl1ng moth seems to be 1 few dl ys earl1er. If 1t has seemed that your treatments 
have missed the earl1est hatch1ng larvae. you 5hould try to treat right around July 6. 0, 
ANY growers who. because of their apple 5cab spray schedule. feel that the codl1ng moth 
'reatment ha5 to be appl1ed July 3-5 should use a HIGHER rate of 1nsecticide than 15 
1nd1cated by trap captures. This 15 because the res1due w111 have to 115t longer to 
k111 the hatch1ng larvae. If regular rafnfall continues th1s will also have to be 
cons1dered. 

The nonnal 1nterpretatfon of pheromone trap captures 15 as follows: 
TOTAL MALE CAPTURE/TRAP TREATMENT 

0-49 no treatment 
50-9,9 organophosphate ~ rate· 

100-199 organophosphate Js rate 
200-more organophqsphate full rate 

ROSY APPLE APHID: is now dispersing out over the trees. Most orchards that required 
insecticide have been treated now. In a few blocks two treatments were necessary. 
Possible reasans for this could only be explored on an individual bas1s. The 
beneficial orange maggots have finally appeared but are too late ta have any real 
impact this year. 
SPOTTED TENTIFORM LEAFMINER: The mines are showing up quite well now. We would not 
try to assess th~ first generation until next week, the first week of July. 
FRUIT THINNIN6: The cool and wet weather has resulted in slow fruit growth thfs year. 
ln most orchards visited this week Red Delicious were at or near the Jri inch stage of 
fruit develof)ment. In situations where Red Del1cious are overset an application of Sevin 
will help to th;n the fruit. The wet weather makes ft difffcult to predict what the 
June or July drop will be like and howeffective the thinners will be. The wet and cool 
conditions should make a thinner more effective and good results should be obtained 
with the lower rates of Sevin. The rates for Sevin 50WP are 3.25-5.0 kg /ha (3-4~ l b/ae 
and Sevin 85WP 2.2-3.25 kg/ha (2-3 lb/Ac). The Sevfn can also be used to thin Spy where 
overset has occurred. 
UREA: The last couple of days 1 have observed orchards with light green foliage. With 
dri er and wa nner wea ther the fo li age col our shoul d improve 1 however, where 1 i ght green 
foliage fs observed growers would be advised ta apply urea with their next spray appli
cation. 
ISFSA ORCHARD TOUR: The NSFGA annual orchard tour wfll be held on Tuesday, August 6. 
The tour will visit orchards in eastern Kings County. Further information on the tour 
will be provided at a later date. 
YOUR LOCAL CANADA EMPLOYMENT CENTRE FOR STUDENTS IS NOW OPEN. If your farm or organi
zation needs a student- this SUlllTler, PlEASE contact the Centre at: 

Kentvi 11 e, 59 Webster St. 1 2nd Floor 678-8800 
Middleton, Canada -Post Bldg" 2nd Floor 825-444,~. . , 

" 

Written by Bill Craig and Rick Whitman, Horticulture & B1010gy Branch, NSDA&M 
in cooperation with Agriculture Canada and IMMS. , 
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-Append1x 2 
Ufe cycles ~ selected Inseet and mlt!ests of apple ln Nova Scotie 
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. Appendhc 2' (cont'd) : 

" • 

{ffl1oNTH 
, 

PEST STAGE 
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Append1x 2 (cont'd) 

MONTH 
PEST STAGE 

'" 
J f M A M J J A 5 0 N D 

STLN E • • .. 
ARM 

ERH 

L - --
P 

1- " /Ji -E .,.--PR --- " ' 

DG 
1 1 ~ 

1 1 
E 

1 1 
1 

AS 
J -

1 

1 See Appendix 3 for pest ebbrevletlOns 
2 A = edult, AS = actwe stages, DG = deutogyne, E = e9g, FFM = faU form 

(mlgrEltory), FFO = fell form (ovlporous female), L = larye, M = mlgretory 
form, N = nymph, P = pupa, PR = protogyne, SPF = spnng form, STM = stem 
mother, SUF = summer f orm 
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Append1X 3 . . 

An 1nformetlon sheet thet wes circuleted tJ epple ~rowers ennu611y 

" Insect end Mite Monitoring Services · 
. ~ 

Pest abbrevH,tlons, optimol treetment periods, end thresholds for '1965: 

Pest Abbrev Expected optimal Threshold 

1)' Green pug moth GPM 

2). Speckled green frUlt'vlorm SGfW 

·3) Wlnter moth WM 

4) P81eapple leafroller PALR 

5) Rosy apple aphld RM 

6) Sti ng, ng mmds SM 

7) Wh1te apple leafhopper WALH 

8) fruit-tree leafrol1er FTLR 

9) Apple magg~t· AM 

10) CodHng moth CM 

11) Eye-spotted budmoth ESBM 

12) Spotted tentlform leafminer STLM 

13) Apple rust mite ARM 

t 4) European red mite [RM 
(l 

* QuelltstlVe esspssment clst,sificshons 
Yl.. .. ......... .'. .... v~ry-llght 
L ... .. hght 
L - M . . ........... '" .. light - mode rate 
M , .. ,.... ... . .......... moderste 
M- H ....... .. ......... '" .. moderste- he8vy 
H ................................... he8vy 

treatment p-:.::;.e:...:rl..:,od=--______ _ 

Bud seperation 

Pink 

'Sud seperahon 

Eerly celyx 

Eary calyx-~nd JUI'lt 

Eerl y cel yx 

Earl y cel If," 

Esrly calljX 
1 

Mid July-mid Âug. 

Earl y- Mid Jul y 

Mid July 

Mid-late Jul y 

MId June-e8rly Aug 

MId June 1 mld Jul y, 
Mid August 

( 

M-H* 

1 larva/l 5 11 mbs 

l-M* 

H-H* 

0.5 col/ft of trce height 

8/20 11mbs be8ts 

O.S/lea( 1 stge.n) 
2.0I1eef(2ndgen) 

Mf 

1 edult/orcherd 

SU,10 males/trep 

1 live miner l1eef 
( 1 st generation) 

M-H* 

30,10, 15 
mlte&l1eef 

~-----------_..=..~---
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Appendlx 4· 

Distribution of /11'61,,11'6 ,II"'I,ill'I(Pes.) colantes on • suacepUbli 
," \ 

culUv .. of IIIple t~ ~. Scotla. end a new _te ~rlSbold. 

,. 
Richard~. l. R19rs 

IllSŒt end Mite Monitoring Services 

RR-S Berwick, ~8 Scotie 

anD BOP lEO, 

Abstract . 
,. , 

, ' 
,~. -... ":'JI 

1 

Q)lonies of rosy epple ephid (RM). Oy$6phi~ plan,t6linea (PassJ. were œuntal CIl . ~ . . , 
three Qrtland trees in eaj} of three orcharœ in mid June end eer 1y July. 1982. Cerdinal -point 

, " 

\~1tions nt locations of œlonies in upper or lowet: half of trees were ra:ordBd. MflIII tree 

hei(tlts were 1.6,3.2, and 4.4 m in orch8rœ 1,2, end 3 respectively. More colonies were fouoo 

" 00 the lower half of ea:h tree reordless of height, end no cardinal point positloo W8S fevend over 

~ other. Maximum colony ebunœt1èe avertJJed 13.7, 2.1, and 1.3 (orch8rds l, 2. end :r 
, respectively). Injury c;8ta were collected, but not neœssarily from the stUlt( trees. ~ 1 

, , 
Q 

• (low Yield) hEKf 90 0 1 in jury by RM, and orchlr'ds 2 and 3 hOO 1.11, end 0.5 1 respEdively. 

Plottina the œt800 a IOJ/IOJ scale' re5Ùlted ln 8 straight li ne. Maximum ŒCeptebJe in jury by 8 

single pest IS norm8Jly cooslœred to be 1.0 1. Aœordino to this essumption. 5.8 colonies m -1 ri , 

tree height could be tolerated Consiœr8tlOn of other fŒtor's (yield, excessive honeydew, ,subtle 

fruit in jury. unsighthness of numerous colomes, r8Jl1d expansion of colony size end numbers) 

influenœd reducing the threshold to 1.5 œlonies m- 1 of tree hei~t. This threstold workoo wall t , '. , 

. , 

" . 

and il 8Ppeered thot when this level of abunœnœ was r~, natural enemy pressure was oot ,"" 

~ 10 prevent further colony 'r'elopment 

- li 

, 

. . 
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Appendhc5 

Summory of onnuol me~n obundonces of sorne pest lnsects end mites of Novo 
Scot 18 8PP 1 e orcherds, 1979- 1964 . 

. Pest 1 1979 1980 1981 1982 1983 1984 

SGFW2 49.5 20.4 24.9 20.6 346 5.6· .. 
WM3 L-M L-M L-M L-M M M 
PAlR3 --4 L l l L L 
RAA 2.65 2.6 o 1 3.7 3.2 7 16 

SM7 54 7.6 140 10.5 88 14.2 -AM2 0.9 0.4 0.3 0.2 06 0.5 
CM-lB 57.6 25.5 43.2 51.5 473 41.0 
CM-29 662 56.4 65.3' 73.9 62.5 44.9 
ESBM-le 21.0 16.2 17.3 7.9 12.3 16 1 
ESBM-29 31.8 36.9 25.9 20.3 . 18.6 23.4 
ARM-ll0 VL l L L ' 
ARM-2 

< 

.l L L -C::M' 
1 

ARM-3 ·t L .. • L L 
ERM- p1 16:5 7.4 17.7 10.3 6 1 187 
ERM-2 13.2 79 10.5 22.1 10.0 19.6 
ERM-3 10.8 10.0 8.1 7.6 5.4 7.9 

1 See Appencflx 3 ft)r pest ebbrMetions end quahtati\le essessment categories. 
2 Adulb. 
3 . QualitatIVe 835eSSffient of ler\lae. 
4 Hot momtored or no defl nable results " 
5 Estimate of col o l'l1 es per 15 ft (4.6 m) tree 
~6 Colonies per 15 ft (4.6 m) tree; c81culated from meafl pt'r foot. 
7 Nymphs 
6 Adult trap capture to fi rst treetment. 
9' Mult trep capture to fi rst treetment + residual (1 e. balance of catch for season). 
10 QualitatIVe 8s~ssment of a11 acUye staQes 
11 OU8nt1tat1\1e count of lin d~velopmental stages comb1 ned , 

, " 

= 

. 
" 

,' . . , 
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APpend~ 6 
\ , 

So \ results of fruit Imd fOlioge tnjury surveys, t 960-1964. Fruit inJury JS . 
exp essed as meon percentage of crop, ond folloge lnJury is CI meon 
QU itoti ve cssessment cotegoryl. 

Pest' 1980 1961 1982 
. . 

1963 1984 

WM2 0.70 0.48 0.44 0.41 0.59 
PAlR 0.26 0.06 0.13 0.05 0.02 
RAA 0.88 0.19 0.62 05ü ,0.42, 

t 
SM- 033 017 0.37 0.1,8 0.17 
CM 1.06 0.35 0.26 0.73 1.04 
ARM VL , L l L L 
ERM L l-M l L L-M 

1 See Appendlx 3 for pest 8bbre~i8tions and Quali1811ve 8ssessrnent categories. 
2 Fruit in jury from SGrw, WH, end rTLR combined » 
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) Appendlx 7 
t 

Summory of moni tormg resul ts, 1979- 1985. Percent of orchords hovi ny 
pests ot treotoble levels of obundonce, but not necessor1Jy treoted Dota 
trom 1979 to 1964 were reworked Therefore, flgures mey dlffer somewhet 
from those reported elsewhere. 

Pest' 1979 1980 19B1 1962 1983 1984 1985 

" . ,......--...." 
·GPM --2 ~ 21.5 ", 

SGFW 90.1 6.2_ 269 . 262-', 64.0 0 
WM 95.5 91 1 81.1 74.0 62.9 .73.7 50.5 
PALR3 0.7 0 06 1 7 3 1 3.6 
RAA 14.0 10.3 57 16 1 246 520 70.6 
SM 19.7 17.1 28.9 333 42.3 45.0 27.4 
WAlH-l 1.0 8.0 5.0 , 4.0 330 10.7 
WAlH-2 3.0 130 20.0 5.0 10.0 
FTLR 14.0 0 0 0 0 0 0 
AM 49.2 423 32 1 25'.6 49.4 393 31.9 
cri 52.0 ~.7 36.5 464 ' 42.3 35.2 44.1' 
ESBM 38.6 26.0 27.7 3.0 4.0 11 7 
STLM-1 24.0 19.0 1.0 1.0 3.0 0.5 
STLM-2 27.0 ·30.0 4.0 0 3.0 
ARM-1 ' 1.0 1.3 <0.1 1.1 <0 1 0 ~ 

ARM-2 5.0 11.3 10.7 7.4 143 86 
ARM-3 5.0 88 3.0 1.7 <0.1 2.7 
ERN-' 16.5 3..4 _ 157 7.7 40 "- 21.6 16.0 
ERM-2 35.3 22.6 29.6 456 21 1 465 39.6 
ERM-3 29.3 31.5 19.5 22.6 10.9 230 37 -4 

1 See Appendlx 3 forpest abtirevietio'"ns end qualitative e~se8~ment c8tegorie~. 
2 Not monitored or no dtfi nable results. 
3 Based on larvel survey r 
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Appendix 9 , ' .. " 
IMHS grower report f orm. , 
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. , 

IMMS A.A.5 BERWICK, NOVA SCOTIA 
BOP 1 EO PH. 538-3521 

, 
--- GROWER REPORT -_. 

OATE 

GROWER PAGE OF 

BLOCKïSt 

- i i s g 
! 

i 
~ 

, 
~ 1 1 1 i , !! 1 ;;, VI ;;, 

1 i 1 i 1 .. ~ ! .. J ~ PESTS 
X 

'" a: a: Il 

Speckled Green FrUIt Worm l' 

W,nterMath , 
Rosv Apple Aptlld 

White Apple laal Happel -
Apple Brow~ Bug (SI<nQ'''O Bu;', 

P.'e Apple Leal Roller 

FrUIt-Treil Leat Roller 'î 
Apple Rust M.le 

European Red M.le 

Spol1ed T ent.torm leal Miner 
{. 

Codhng Moth 

App'e Maggot 

Eye-Spotted Bud Moth 

Others • 

Notes and Specllle Recommandations 

a . 

• .1 - Control Rec:omrnended .x - Control NOl RecomnMInded· . 
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Append1·x 10 

Example of 11115 advertising. 

• 

IImE! Il lMI~YIl 
iR(Q)oon'R'(C)œnR~ 
IIm\Vn~ (since 1979) 

R l l "DIU:" I!œlRS, [NTDl1llOOIST 
RR"S BERWICK, MJVA SCOTIA BOP HO 
TEL (902) 538-3521 

- t.nsect 1 mUe S\Kwy& for CllJTicuLtuI',,,- 1 lorGuy -
- i.nsa;t. UApS AnCl Wre5 . 
- pest. ~~.cancl .. esœrch. 

, - apiory inspect.um a.nc! polUnaUon eervtœ 

"1œR" ia dKicabd to lb. pr.cUcal œ 
appUcaUon of .,.st manag_m.nt •• 
r ...... cb and t.ecbDOIOS}'." 
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Appendlx Il. IMMS prIee JJst for 1965. 
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IMECV Am IlIOlnE mmœovaofDI .. VOŒl 
RR·S BERWICK. KINGS CO .• w:NA SCOTIA &oP IEO TEl.(902)538~'3S21 

PRieE LIST - 1985 
REGULAS SERVICE: 
Inseet end mite monitoring staUon (awers a maximum of 4 hectares; 

Incluœs treps MId supplies neœssery 10 monItor eH m8Jor, 8Ild sorne 
mlnor arthrop(Xj pests or &pple) ..................................................................... 199.00 

Apple sceb survey ( monitored blocks only. Jncluœs inspection of frUIt end folilJlJ for new ocab 
lesions from primary infection periods - epprox. eerly May to lDteJune, survey useful 
for detfdtno errors tn tlmtng funotctde appltcattons or'spr8y tneffecttveness -a15o tM last 
lnspecttons œn ootermlne If 1t Is sefe to lenQthen spray lnterv61s) ............. :.. ...... 75.00 
per single vlsit .......................................................................................................... (20.00 

'\ 

CUSTOM INSPECT ION SERYICf: (further Intormatlon Md QUOtetlons 8V8neble upon reQUest) 
Wtnter moth, sUngtng bugs, peleapple leefrollér .whltè epple leefhopper, rosy~ aphtd 

per pest/vlsit. .......................................... ............................ ........... ........................ 20.00 
eŒh !Djition~l pest on smne visit, .......... _........................ ........... ............ ...... .. .... 15.00 

Codl1no moth. ave-spotted budmoth. speck 100 green fruttworm 
.. eech trap + plccement ............................................................................... ~................. 20.00 

~h vistt there ... cfter outsfde of fully monttored blocks.............................................. 15.00 
E8:h viSU thertllfter ln fully monll.ored block .... ,................. ........ .......................... 10.00 

Apple mBgIJJt ' 
Quis"*' o[ fulJy mQOitored bled 
per trlll) (plŒed, Md mspected 5-6 tim~ .......................................... :........... 50.00 
2 or more treps per b lock, eech.. ..... ........... .......... ...... .......... ................... .............. ..... 35.00 
ln [ully mooitOCIl1 bJoct. 

~ per trep (pIŒed. and tnspected 5-6 tlmes) ................ .................... ....................... 25.00" 
2 or more trtlpS per bloclc, eech ........................................... <..................................... 20.00 

81uebl!rry m.,t . 
. per trep (plŒed. and 1nspected 4-5 tlmes)............................................................... 50.00 

2 or more traps per field, eech.................................................................................... 30.00 
Mites (wtJJ lmlpt SMlples from lIH epple districts of the maritimes; œil or write for œteils) 

per S51lp le (fncluœs 8SS8SSment of 3 pest 8I'ld 3 beneflcic) mites}................ .......... 30.00 
'" 2 or more samples-per block. -.::h ..................................................................... : 25.00 

OIHEB SERVICES: 
Bee htves for po1ltnaUon (Iimit8j number 8V8i18ble) , M:h .. '" .................. 30.00 
Custom honey extroctlon. and extroctor rentai ...... ,.. ....... ... pleese œil for prIeeS 
OUler erthropod, and sorne vertebrate pest monitoring end trapping 
ln both forest end aarlcuJtureJ situations (eg mousepopulation 
eshm8hon)... ........... , ..... ..... ...... . .... . .... .. ........ .. .. ............... ........ . ...... please [;811 fOi QUotat1ons 

mL MANAGEMENT SUPPLIES: 
Yellow' sU ct y treps' (blueberry / epple m~t). plcg of 3. .... ......... . .. . ...... 12.00 
Pheromone trap plus lure (croling moth. eye-spott.ed budmoth, 56 fruitworm) 10.00 

Tarms: Rebate of $5 lier sttrtion if ~ent for sttrtions receivee! before June 1 (bld dotee! chects or 
cœ=k.s œl~ by mail net consioored es PIfifTIent before such œte); otherw1se. 4 tlQUal end lnterest 
free monthly installmenls (e.g. 199 X No. of stations/4 = ins18nment J)8tment, first payment due on 
or before Mlfi 31). Instal1ments and other bi11ings aver thirty œys subject ID interest of 2.01 per 
month (24.01 per annum). 
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