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ABSTRACT
Between 133 and 196 apple orchard blocks were monitored by Insect
and Mite Monitoring.Services for at least 14 insect and mfte pests during
the period 1979-1985 for the purpose of determining the need for control
action  Some momtoring techniques were greatly mproved through
experience and simple investigations (sequential samphing for Operophtera

brumata (L ), t{appl‘ng for mirids, and colony estimation and threshold

establishment for Dysaphis plantaginea (Pass)), while some others await
improvement through further research The monitoring service was well
received by growers, and pest management decisions became more efficient
and effective. The cost to operate the service was approximately 90-100
dollars/hectare During the monitoring period, some pests became less

frequent (Q brumata, Orthosia hibisci Guenee, Phyllonorycter biancardella

(F )), some more frequent (Panonychus ulmi (Koch), D. Q'lantagmea, mirmds),
and some fluctuated byclically (Rhagolet1s pomonella (Walsh)) or erratically
(Tyg' hlocyba pomaria McA) The momtoring program helped minimize

\pést1c1de use without sacrificing quality or yield However, further

advances in Integrated Pest Management will require the development of

even more sophisticated monitoring programs
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MSc. .\ RichardE L Rogers Département d'Entomologie
Dépistage des insectes et des acariené en vergers corhmercgaux de 12
- Nouvelle-Ecosse (1979-1985)

RESUME

De 1979 2 1985, dans le cadre de Services de dépistage d'insectes et
d'acariens visant 3 déterminer les besoins de traitements, on a dépisté
entre 133 a 196 parcelles de pommiers Certaines techniques de dépistage
ont €t€ grandement améiioré suite 3 I'expérience acquise et 2 des études
simples, notamment aﬁ niveau de I'échantmonnage séquentiel d' Operophtera
brumata (L ), de 1a technique de frappage pour les mirides, de V'estimation du
nomf»re de colonies et du seull d'action de Dysaphis plantaginea (Pass.))
D'autres techniques pourraient étre amélioré avec plus de recherche Les
services de dépistage ont &té bien recu par les producteurs, et les décisions
de régle sont devenues efficaces Le colt dopération des services était
approximativement 90-100 dollards/hectare Au cours de cette étude,

certains ravageurs devinrent moins fréquents (Q brumata, Qrthosia hibiscl
Guenée, Phylionorycter blancardella (F)), et dautres, plus fréquents

(Panonychys ulmi (Koch), D plantaginea, les mirides) On a également

observé des ravageurs dont les populations ont montre des fluctuations

cycliques (Ragoletis pomoneila (walsh)) ou irréguiiéres (Typhlocyba pomaria
MCA) Le programme de dépistage a démontré que les'efforts de dépistage

sont essentiels pour maximiser les rendements et la qualité de la récolte

Toutefols, 1'amélioration des programmes de lutte intégrée demandera le

développement de programmes plus sophistiqués !
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INTRODUCTION

Farming 1n general 1s & very speculative way 10 make & living because
of the huge labar and fménmal inputs involved, and the unpredictable nature
of returns This 1s especially true of frint growing The vanables wnvolved
i producing 6 quality crop, and marketing for sstisfactory returns are
nurneraus snd 1t 1s not surprising why fewer pejople endeavor to enter the
fruit-growing business today Weather, disease, 1nsects and rmtes are the
major culprits thel can reduce quality or produce crop farlures  Of these
fsctors, diseases and arthropod pests can be combated with & varnety of
cultursl, biologicel, snd chemical controls Artificial controls are
expensive 1o use, so 1115 wise Lo use them only when and where necessary

In Nove Scotia, apples have been a prormnent crop since they were
first introduced to the provmc'e” by Acedian settiers in 1633 1L was here, 1n
the 1940's, thet the philosophy of pest control which eims to rmmimize the
use of toxic chemicals and maximize the benefils derived from natursl
enemies, while maintaiming pest damege at an acceptable level, was first
conceplualized and experimented with by & group of entomologists (Pickett
et al, 1946) Tms more environmentally and ecologically acceptable

approach 1s generally knowrn as Integrated Pest Management, or 1PM Today,

iPM 15 widely accepted, and prachiced, to varnious degrees, by over 95 & of
Nove Scotia frunt growers (MScLeHan, 197G)

The terra IPt11s often used when describing pest control activities in
agrculture end forestry In most cases, what 1s beng precticed 1s reduced

spraying, but tms has been demonstrated, n Nove Scolie, to be the

prerequisite 1o encouraging natural contrals  In other words, IPM s not

possible without reduced spraying However, further 1nnovations in IPM are

frequently hampered by &) 1nadequate research funding, b) few, feasible

- . 2

’
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nonchemical aiternatives to combat pest probiems that do anise, and ¢) low
numbers of trained personnel go research and implement (PM

Biological control 1s the foundation upon which the IPM epproach 1s
built, end momtoring 1s an essential tool which allows for continuous
assessment and reevaluation of all strategies for pest management (Figure
1). Momtoring 1¢ also 1mportant for predicting the need for and correct
timing of control actions These features are ﬁecessarg iIf production costs
and resistance development (by pests, to pesticides) are to be minimized -
(Figure 2) In an unpublished seminar paper, K Sanford (1983), a research

entomologist at Kentville, N S, wrote

.Since we must rely on broadly toxic chemicals to control
numbers of pests that are above economic thresholds, we have
to learn to use them judiciously so that by reguleting the
dosage, the timing and the number of apphications we can
achieve an 1ptegrated pest management approach Basic to this
15 the need to know for sure 1f the pest 1s numerous enough to
make the treqtment necessary Tms 1s where .pest momtoring
and economic threshald informetion is used

Provincial extension personnel and federal resesrchers provide 8s much
Anformation concerning arthropod populstions es their work loads permit,
and each year & new spray calendsr 15 carefully prepared, but whet 1s
required 1s requisr-end extensive surveys using accurate monitoring
techniques  Only with en effective momitoring progrem 1in place can
nonchemical slternstives be used with minimum economic sk and
scientaific evaluation of results

Gavernment 1s unable to provide pest momtoring on a lerge scale and
most growers do not heve -the time or the training to edequately assess
their own insect and mite populstions, yet this infarmation 15 basic to an

IPM approach In 1979 & privately opergted monitoring service was set up to
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Figure 1. Components of IPM and the position of monitoring in the scheme o
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Figure 2. Monitoring can have a beneficial impact on orchard management
and apple Industry economics. '

3
A

\




Scouting/ 3 Database Management
Monitoring System .

Pest Levels,
Control Evaiuation,
Population Trends

‘ J
N 7
Researchers,
Farmers Extension,
Consultents
Efficientond Effective Improved Fruit Quality/
Pest Management Tree Health
Reduced Winter
Iinjury
More Money Available More Consistent
for other Management Return Bloom
Considerations
2 |
v
. Sustainable Yield




D “‘ .

5.

serve the needs of growers, whb previousiy may not have been mfor_med n
time to alleviate pest problems This service was well received and the
date proved useful to government In 1980 and 1983 contracts made 1t
feés1ble to provide data for pest management Cost/Denerli studies, to
continue 1intensive sampling, to -improve sampling techmques,' and to
contribute to the weekly nformation newsletter "Orchard Outlookt,
published by Nova Scotia Department of Agriculture and NMarketing 1n
Kentville, NS (Appendix 1) "
' This thesis (1) describes the monitoring techmgues used by Insect and
Mite Monitoring Services (IMMS) for 14 individual arthropod pests or groups
of pests as followﬂs green pug moth (GPM), Chlaraclystis rectsngulsls
(L), speckled green fruitworm (SGFW), drinasig hitiscr Guenee, wrﬁter
moth {(WM), dperapnters brumets (L), paleapple leafroller (PALR),
Fseugexeniers meall "Fr.eeman, Rosy apple apmd (RAA), Hysaphis
nlentagines (Pass), stinging minds (SM), diractatamus mealr (Meyer),
Cempylame vertiescr (Meyer), and Lygacaris comminls nayvesciiensis
(Kmight), white apolg leathopper (WALR), Tyanlecyts pamsrigMch , frut-
tree leafroller (FTLR), Arcmipns argyraprlus Walker, apple maggot (AM),
&'ﬁéﬁn/ez’z? pamanells (Walsh), codling moth (CM), Lyare pomanelis
(L ), eye-spotted budmoth (ESBM), Spr/anats acellsns (D & S), spotted
tentiform leafmmerg (STLM), Fhyllonaryclaor blsncergel/s(F ), apple rust
mite (ARM), Acwius schiectengs’r (Nal), and European red mite (ERM);
. Fenanychus ulmi(Koch), (1) presents montloring data from 1979 to 1965
with discussion of possible trends, (1i1) explains methods of information
trancfer, and (1v) provides an estlmaté of costs to operate a private service 1

profitably, based on IMMS expenses in 1985
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" LITERATURE REVIEW
;ntegrnted Pest Management
Integrated Pest Management (IPM) 1s generally accepted to be a pest
management approach that attempts to utilize all methods of pest
suppression (e g biologicel, culturel, chemical) in en ecologically sound
manner for the maintenance of pest populations within acceptable himits
Many defimtions have been proposed for iPM, but they all involve the same
basic concept anq philosophy (Intersociely Consortium for Plant Protection,
1979) )
The IPM approach was first described and imptemented 1n Nova Scotia,
Mﬂlth great success (Pickett et al, 1958) Pickett et al (1946) reported that
the IPM effort was imtiated because insect species of previousiy minor
importance we_re’becommg major pest problems To combat these pests, and
{o produce fruit reasonably free of insect damage, they seid that chemical
applications had risen to 6-10 from 2 to 3 apphications during the early
1900's Also, it was obvious that the newer chemicals (arsenicals and
* pyrethrum) and application technoiogy (equipment and techniques) were not
helping to reduce pest problems (Pickett, 1949) :

When lnvestlgatloné first began, in the early 1940's, 1t was necessary
to do 8 “certain amount of nsectary work to gain 8 more antimate
knowledge of the hfe histories and habits of many species (orchard insects
and mites)” (Pickett et al, 1946) Also, the complexity of the orchard
ecosystem required the ymtiation of long-term ecological studies of the
major peste (MacLellan, 1979)  Lord (1947, 1649) demonstrated the
importance of predators and parasites in the”natural control of oystershell
scale, M)na’asm/res w/mr (L), and ERM MacLellan and Speéht (1954)

identified yesr round mortality factors of CM Further ntensive
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investigation of the populat%on dynamics of this species (MacPhee and

MacLellan, 197 1; MacLellan, 1972) resulted in grester understanding of the
natural control factors, and reduced rates and more accurate timing for -
chemical controls Natural control of lecahium scale, Lecsnim spp, was

identified to be acheved mostly by two parasites and predaceous mirids

(MacPhee and MacLellan, 1971)

Ecological data on major pests (Pickett and Patterson, 1953) provided
evidence for the need to protect natural enemies in the orchard ecosystem
Dne of the results of research \n Nova Scotia, from 1950 {o the present, was
a spray calendar that recommended fewer apphications of nsecticides and
miticides The chemicals chosen for inclusion in the calendar had stated
low and high rates (lo bé used according to the severity of the pest
problem), and were rated as to how harmful they were to natural enemies

MacPhee and Paradis (1951) discuss IPM experience in Eastern Canada
apple orchards [PM is being practiced in other apple growing regior;s of
Canads as well (MacPhee, 1975, Madsen et al, 1875, Downing and Arrand,
1978; Hagley et al, 1980, McKay et al, !951, Mcﬁullen, 1981, Paradis, 1961,
Hagley, 1982, Vincent et Bostanian, 1984) Onion and carrot crops are also
being introduced Lo the IPM approach (Madder and McEwen, 1982)

In the United States, a great deal of interest in IPM 15 indicated by
‘government policy statements (Kuhr, 1979), and the establishment of
research prejects and organ‘tzati\ons to deal with research and
impiementation (Croft, 1963) Many published works dealing with the need,
principles and impiementation of IPM, for apples and other crops, have been
written n the US A (Croft, 1975, Prostsk, 1977, Intersociety Consortium
for Plant Protection, 1979, Kmphng, 1979, Prokopy et al, 1960, Tette,
1981, Burr and Lienk, 1981, Croft and Hoyt, 1983, Andaloro et al, 1983)
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4 Whalon end Croft (1984) provide a useful review ofithe latest developments
in the implementation of apple (PH 1n North America Hall (1978), Prokopy
et al (1980), and Thompson and White (1982) assess tree frull IPM from an
economic standpoint
Dther countries have alco undertaken to impiement the IPM approach .
{(Miemczyk, 1975, Gonzales, 1975, Gruys, ,1982, Collyer and Geldermalsen,
1975, Mathys, 19811 Kolbe, 1982) )
Pesticide Use and Insect Damage o
in recent years there s the view, by some not truly familiar with the
sttuation here, that many Nova Scotian growers have returned to high
pesticide use (Whalon and Croft, 1984) My observations indicate that this
view 1s unjustified Most growers are concerned about reducing or
maintawning low pesticide use and about encouraging nratural controls
However, 1n the few cases where widely 1o:1C nsecticides were ..
indiscrimnately introduced 1nto the integrated control program, natural <\“
enemy numbers were lowered (MacLellan, 1879) |
in 8 4 year study (1980-1963) 1n coa@?rmal IPM orchards 1n Nova
Scotia, the frequency of wsecticide and miticide applications were 25 and
05 yr - respectively (Hardman et 81, 1986) In 1980, ncecticide and
miticide frequencies were reported higher in commercial apple orchards in
Quebec (40 and 1 0 respectively), Ontarno (6 0 and 1 0), and Bmu’sh Columbia
(S 4and 05) (Stemeroff and George, 1963) Prokopy et al (1980) reported
insecticide and miticide frequencies (1376~ 19979) to be 105 and 3O yr !
respectively, n commercial apple orchards of Massachusetts  In IPM
orchards 1n Massachuselts (1978—197‘9),41%90(10109 apphications were 66
yr - and miticide apphcations were 1 & yr -' (Prokopy et al, 1960) Ina 4

year study in an experimental IPM orchard in Quebec, Bostamian and
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Coulombe (1986) reported 4 25 insecticide applications yr -t Mite c{éniral
was left primenly to an organophosphate-resistant strawn of the predatory
mite, dmbiyservs 768776015 Garman

in Nova Scotia, insect tnjury to fruit (1980-1882) eversged from 1 8
to 36 K yr -'{Hardman et al, 1984e) These levels of njury were lower then
the mean (6 6 %) reported by MacLellan (1979) from s 25-yesr survey of
nsect ﬁamage in Nova Scotia, IPM orcherds They were also lower U’l&f’t
means reported from [PM apple qrchards in Mass’achuset{s (Prokopy et al,
1980), Pennsylvarna (Hull et al, 1983), and Quebec (Bostamen and Coulorrbe,
1986} (32,’42,and 6 6 B respectively) 2
Monitoring and Thresholds -

r'10mtor:mg of pest popu!atwr)as 15 8 necessary and veluable component
of any IPM program (Leeper and Tette, 1980} However, thére are three
prerequisites to using specific monitoring and samphing techmques. "They
must be econémical, be relatively eesy to use, and provide 8 ressonably

precise estimate of density and/or distribution of the'critical stages of the

‘pest” (Hog{ et al, 1983)

Treatment threshold (sgnongmué with sction or economic threshold)
1s the pest density at which control measures should be considered o avord
economic 1njury (Metcalf and Luckman, 1975), where ecanomic injury 1s that

density where the loss caused by the pest equals the cost of avarlsble

t

control measures (National Acedemy of Sciences, 1969) To avoid the .

y

misconception that thresholds were precisely established, based on

prevarthng econorme condbions, | sdopted treatmént threshold as the
preferred term to use in Nove Scotia  Stern {(1973), and Mumford and Norton

(1984) review econpmic thresholds 1n detail
!/
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Both sampling methods and treatment thresholds vary between
regions (Hoyt et al, 1983) (Table 1), and even between ndividual orchards,
becouse of personsl preference with regard to sampling, different pest
‘bl,ologg, economic considerations, and grower attitudes (van Emden, 1977)
Therefore, sampling methods and thresholds are usuatly considered
provicionsal (1 e require further research and experimentation)
Pest Biology and Identification |
There are many.Jossible references that desl with the biotogy and
1dentification of the 1nsect and mite pests in this study °The most useful
and specific to northeastern North America are government and unmveraity
V_information pubhicatione (Agriculture Canada Pest Data Sheets, Brittain and
Pickett, 1933, Chapman and Lienk, 1974, Paradic 1981, Nove Scotis Tree
Frur! Protection Guide, 1962) Insect 1nformation Sheets from the Umited
Kingdom (Agr{curtural Development and Advisory Service Leafletls) are also
very good because of the number of pests that are common to both sides of
the AtlanticeOcean  Metcalf et al (1962) and Alford (1954) are useful
reférence lexts for pest and beneficial insects and mites Life cycles of
selected 1nsect and mite pests found 1n Nova Stotis apple orchards are

 graphically represented in Appendix 2
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Table 1. Some monitoring techniques and thresholds used in North America

and the United Kingdom for selected insect and mite pests of apple

orchards.!
SAMPLE TECHNIQUE WHERE
PESTZ TIMING 8 SAMPLE UNIT . THRESHOLD  USED REFERENCE
SGFW  pink to exsmine 30 developing 19 Ma Prokopy et al (1980)
mid-June fruit/tree
" ditto sxamine 100 fruit 24 Mich.NC ., Whalon and Croft (1984)
tlusters NY.Wva
calyx , limb taps 59 BC ditto
WM esrlypink  examine 106 Uk Agricultural Dsvelopment
2 clustars/tree ’ and Advisory Service (1979)
’ - RAA June examine whole tree 17 UK. ditlo
, ditto exsmine 100 clusters 28 Mich.NC.  Whalon and Croft (1984)
tot Oct-Nov examine twigs and -9 N.Y Matheson (1919)
small branches e
WALH  June-Aug  exsmine 30 lesves/ 02510  Ma. Prokopy et al (1980)
tree
N . ditte waming 100 leeves 0510 NY. Whalon snd Croft (1984)
AM  July-Aug  red sticky spheres 11 Ma. Prokopy el al (1980) &
. e .
ditto red sticky spheres snd 171 Me.. Mich.  Whalon snd Croft (1984)
: yeliow sticky bosrds NY. - © e
€M June-Aug  pheromons traps 60+'2  Ma. Prokopy et sl (1980)
ditto ditto 2413 B.C. McMullen (1981)




Table 1. (Cont'd)

12

SAMPLE TECHNIOLE . WHERE
PEST  TIMING & SAMPLE UNIT  THRESHOLD USED REFERENCE
ERM  June-July  brush lesves 153014 B.C. Dowming snd Arrand (1978)
McMullen (1981)
June-Aug  ditlo 815 Ms Prokopy et al (1980)
. - .
ditto examine leaves 416 UKk Agricultural Development

and Advisory Service (1979)

1 - Comnpsrs techniques and thresholds with those of this study See text and Appendix 3, 2 ~ Pest
sbbreviations Appendix 3, 3 - Larvse/tree, 4 -Larvse/100 fruil clusters, 5 - Larvss/100 limb taps,
6 - infesled clusters/S0 trees, 7 - | infested trae/S0 trees; B - colonies/ 100 clusters, 9 - severe
infestations reported even whan few eggs chserved, 10 - active forms/lesfl, 11 - flies/block,

12 - cumulative male moths/trap, 13 - male moths/irap in 2 consecutive week®, 14 ~ sctive snd egg
stages/leaf for June snd July respectively No treatmsnt if ratio of ERM to predstor miles 10°1 or less;

1S - combined tota) of ERM snd Tetrsnychus urticas

stages/leal

(Koch) active stages/leaf, 16 - active and agg
N
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MATERIALS AND METHODS

Project Region

A detstled presentation of topography and chmate are given 1n a
report by Brrcham (1983) Bircham (1983), Embree el a1 (1984), and Nova
Scotia Department of Agriculture and Marketing (1983) provide detals of
tree censuses and summsri3e snnual Yelds and crop values
Topography

Orcherds participating in the momitoring program are located in the
Annapohis Valley region of Nove Scolie  The valley flpdr extends for a
length of approximately125 kms from Windsor to Falmouth, 1n the east, to
Arnnapolis Royal, 1n the west (ts average width 1s approximately 5 ks,
"tepers from a width of approximetely 13 kilometres sl kentwille-
Wolfville to 3 kilormetres at Annspolis Royal” (Bircham, 1983) The "North
Mountan”, 235 m ASL, end the "South Mountamn’, an extensive mghland ares
approxtrstely 215 m'ASL, border the valley along 1ts length

501l survey maps show thet most soils n the velley are of Caneda
Land (nventory classes 2-3, although s01ls along the aAnnapohs and
Cornwallis nivers gre, for the most part, classes 3-S5 (Cann et &l, 1954,
1965, MacDougall et al, 1969)
Chmste

The Annspohs Valley expertenices a temperate climate that 1s cool
and humd, and moderated by 1ts proximity to the Bay of Fundy (Bircham,
1983) Rising land to the north and scuth provides wind protection and e1r
drainage, which reduces nsk of frost _ In genersl, the Annapolis Valley 1
characteristically cool 1n spring (delaying bloorn 1111 nsk of frost 1s low),
not excessively hot in summer, slow to cool 1n sutumn, and not extremely

Id 1n winter (Table 2) > -

P
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Table 2. Summary of monthly and yeariy mean temperatures (°C) at
Kentville, Nova Scotia, 1979-1965% -

Month 1979 1980 1981 1982 1983 1984 1985 30yr

Jan -35 -%2 -80 -B80 -32 -56 -8B0 -50
Feb -7¢ -62 -06 -S54 -38 -07 -44 -52
Mar 15 -19 08 -07 05 -t9 -15 =10
Apr 49 6.1 61 31 64 453 41 44
May 126 101 121 99 . 113 116 104 104
Jun 163 146 159 146 165 162 151 158
Jul . 194 182 188 194 197 211 200 191

Aug 174 215 180 170 1868 210 180 184
Sep 142 137 142 151 163 139 154 142

Oct 90 &8 8% 66 g9 92 93 90
, Nov 56 29 42 59 46 46 --- 40
Dec -23 -53 12 ot -20 -04 --- =24
Year 73 65 76 68 79 78 === 68

¥ Taken from Kentville Research Station Annual Reports 1979 - 1983, and Read { 1984, 1985)

- Precipitation, 1n combination with melting snow, typically provides
more than sdequele moisture from lete March 1o eorly May  Adequate
precipitation 1s normal for the remainder of the growing season (Table 3),
although & continuous 2-3 week hot, dry periad 15 not uncommon bgtween
lste June and early August

wWeother information was broadcast hourly by local radio stations, and
they provided a weather telephone line as well  Continuous weather
information was trensmtted from Geizer's Hill, Hehfax, Nove Scotis by the
" weather service of Enviranment Canadé, and rebrosdcast over a network of
‘ repeater stations In the Annobohs Valley, the information could be prcked
up by a goed quality crystel-controlied redio on YHF/FM 162 55 MHz {call
letters XLK 473)
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Table 3. Summery of monthly and yearly mean precipitotion (mm) at

Kentville, Nova Scotia, 1979-1985*

Month 1979 1980 1961 19682 1983 1964 1985 30ur

Jan . 2363 536 1685 1812 1028 . 934 798 1344
Feb 1404 308 523 761 1056 1177 1047 1052
Mar 171 1142 1012 615 1232 1401 1026. 985
Apr 96 4 612 640 1367 1147 960 620 614
May 1528 266 1212 448 1432 862 1473 773
Jun 674 1291 1036 6898 391 838 2347 712
Jul 933 1213 835 962 772 432 479 702
Aug 1260 927 510 474 1063 1438 1210 982
Sep 697 616 1562 794 368 1004 201 B56
Oct 1350 893 1562 238 422 4860 558 1020
Nov 1664 1156 1453 0927 1026 286 --- 1200~
Dec 1518 1670 1571 936 1156 945 --- 1304
-Year 15794 10433 13621 11153 11083 10777 --- 11744

* Taken from Kentville Research Station Annual Reports 1979 - 1983, and Read { 1984, 1985)

Characterization of Orchards and Markeling Strategies

Durmg‘ the period 1949-1964 "orchard care was classified by the
snnual number of sprayings” {(Bircham, 1983) An orchard wes considered
first class 1f 1t received more then sk sprays, and for thhs penod "first
class” orchards increessed from 508 to 60% (Nova Scotie Depeartment of
Agriculture and Marketing, 1950, Redmond and Embree, 1965) Other factors
of orchord care were nat extensively documented until 1980-1982 (Herdman

et al, 1964a) Using general tree heslth, quehity of prumng, semtation, and

care of terrsin to eveluale the level of care, 1l was found thal, an a point

scale (poor, feir, good, very gooed, and excellent), 67-75 &% of Annepoh¥
Valley archards surveyed were n the good to very good categones By 1962,
surveyed orchards represenied 18 & of the 3643 ha of commercial apple

orchards 1n the Annapolis Valley of Nova Scolia (Embree et al, 1964) Thus,
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up to three fourths 1) had healthy trees that were pruned with some
regularity and frequency, 2) prunings, fall vegetation and other debris were
kept to 8 minimum and, 3) efforts were made to\“prevent the terrawn from
becoming excescively trenched or uneven (to prevent ercsion and allow
easter movement of vehicles and‘ equipment) 0Only §-20 & were considered
to be pgoor or fair, and 13-16 & were 1n the excelient cz’:t@gorgm Tme most
recent thinking demonstrates the desire, by growers and recearchers, to
take tinto account factors other than just pesticides in the total
management scheme

Mean orchard tree age was 25 yr, with a range from 5 to 66 (Hardman
‘et al, 19849) New plantings were common, but were not ncluded 1n the
survey Progressive growers usually remove (e phase out of production)
trees over S0 yr because they tend Lo be less productive and harder (o
manage

The varieties Mcintosh, Gravenstein, Cortland, Red Dielicious, Spy and
Spartan represent 76 & of the total tree population (Embree el al, 1984) In
914 % of surveyed orchards. one or the other of these S1x was the main
variety (Mcintosh, 407 %, Gravenstein, 163 &, Cortiand, 155 &, Red
Delhicous, 76 &,5py, 71 &, Shpartan. 42 %) (Hardman et al, '1986)

The majority of orchards cerviced by IMMS were intended for fresh-
rru1’t production (82 &) and the remainder were for processing and U-pick
(12 % and 5 & respectively) (Hardman et al, 1986)

Pesticides Used

The pesticides and spray technques used n Nova ‘Scotm_durmg the

period 19086-1938 were discussed by Kelsall (1939) Maclellan (1979)

reviewed annual pesticide recommendations for the period 1993-1977

B s
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Pesticides used in commercial apple orchards of the Annapohis Valley
(1980-1983) were documented by IMMS (Hardman et al, 1986)

The most commonly used 1nsecticides (1980 - 1983) were fenvalerate
for WM, azinphos-methyl for CM, dimethoate for AM, malathion for SM, and
pirimicarb for RAA (Table 43 Utherﬂmsect pests recerved treatments less
frequently and 1rregulariy  Most miticide applications were for ERIM
Cyhexatin was used for 80 & of the treatments (Table 5)

Orchards Monitored

For the years 1979 to 1965 respectively 133, 146, 159, 168, 180,
196, and 187 momitoring stations were surveyed In 1985, the mean number
of stations per grower client was 29 with a range from 1 to 12 Extent of
grower participation was dictated by hectares of orchard owned, economic
s1tuation, grower'é own ability and available time, degree of
progressiveness, and attitude toward the practice of IPM

Insect and mite surveys were conducted in relatively small
areas of each station to mimimize cost and increase efficiency Sttes were
selected according to suDJectWe evaluation of the indicativeness of the site
to the block as a whole  Assessments usually involved 3-10 trees,
depending on the pest or pests under investigation The date collected from
these survey sites was used to describe insect and mite abundance 1n larger
areas of orchard, to a maximum size as determined by the following

critena
= 1 Shape
2 Boundary vegetation
3 Age classes of trees
4 Varietal composition
5 Msnagement practices

Any devietion from umformity, within blocks, 1n any number of the sbove

criterie was considered to result 1n the momtoring deta being reliable aver
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Teble 4. Meon dosages of insecticide applied in Nova Scotia spple orcherds ( 1980 - 1983)
compared with dosages recommended in the pest control progrem !
Dosage Recommended
Torget of L epplied . Number of dosage? -
epplicstion Insectici (gAl/ha) Renge applications  (gAl/ha)

WM Fenvalerste 30 \;& 80 42-653 188 68
Permethrin 25 WP " 106 69-207 137 106
Azinphos-methyl S0WP 496 69-828 131 425
B thuringiensis 741 552-6621 32
Phosmet 50 WP 997 138- 1655 13 1625
Methidathion 25 EC 1005 790- 1053 11 1062
Phosalone 30 WP 993 993 7 975
Lead arsenate 32 WP 1086 132-2119 5 2160

M Azinphos-methyl SO0WP 311 138-828 206 212-875
Phosmet 50 WP 504 138- 1655 109 425-1625
Phosalone 30 WP 465 207-993 26 255-975
Dimethoete 48 EC 505 505 1

AM Dimethoate 48 EC 507 168-2055 240 480
Azinphos-methyl SOWP 625 207~2069 42 875
Phosmet 50 WP 1458 207- 1655 24 1625
Lead arsénate 32 WP 1907 15689-2119 5
Phosslone 30 WP 993 933 2 975 -
Fenvelerste 30 EC 105 105 ) I

SM Malathion 25 WP 202 17-1655 126 106-212"
Dimethoate 48 EC 1023 135-1516 25
Fenvalerate 30 EC 63 63 ' 3

RM  Pirimicerb S0 WP 4sefp 414-828 7 425-875 .
Dimethoste 48 EC 1020 505-1516 13 960
Methidathion 25 EC 526 526 3
Nicotine sulphete 40EC 562 562 2 1700

STLM  Fenvalerate 30 EC 122 63-316 ~40 135 .
Nicotine sulphate 40EC 1606 337- 1685 17 1700
Phosmet 50 WP 448 448 B

WALH  Dimethoele 48 EC 1219 674-1516 28 960

ESBM Nicotine sulphste 40 EC 1283 393- 1685 20 1700
Malathion 25 WP | 931 207-1655 4 1688
Fenvelerate 30 EC 126 126 1

1 Modified from Hardmen et al ( 1986).

2 pest control program for Nova Scotie apple orchards (Advisory Committee on Tree Fruits,
1982)
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‘ Teble 5. (Cont'd) N
R Dosage Recommended
Target of applied . Number of
epplicstion tnsecticide (gAi/ha) Renge spplicstions  (gAl/ha)
SOFW  Dimethoste 48 EC ton 1011 4
7 Methidathion 25 EC 856 790- 1053 4 1062
Permethrin 25 WP 10® 103 1
Fenvalerate 30 EC 63 63 |
Azinphos-methy! SO WP 207 - 207 1 212-425
Phosmet 50 WP 414 414 1 1625
Phosalone 30 WP 993 993 1 975
PALR Dimethoste 48 EC - 1011 1011 1 960
FI1 Carbaryl SOWP 408  34-689 18
e .

VFT - fruit-thinning J
74 }

' Iaiﬂe S. Mean dosages of miticides applied in Nova Scotia epple orchards ( 1980~ 1983)
compared with dosages recommended in the pest control program !

v * Dosage Recommended
Terget of applied : Number of dosage?
: s apphcation Insecticide (gAl/ha) Renge . epphcations  (gAl/ha)
ERM "Cyhexatin 50 WP 461 310-724 228 425-625
Fenbutatin oxide 55 3C 695 579-772 26 688
Superior oil concentrate 148683  6950- 16848 10 17000
Dicofol 35 WP 1082 772-1159 i0 1138
Tetrasul 18 WP 635 149-1192 9 585
Propergite 30 WP 938 662-14%0 3 2025

! Modifed from Hardmen et al { 1986)

2 pest control program for Nova Scotia apple orcherds {Advisory Committee on Tree Fruits,
1982)
3 ml1Al/ha
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8 smaller ares of orchard Furthermore, monitoring techniques used were
not considered to be indicative of orchard areas larger than a maximum of 4

ha

Personnel
Two %tomnloglsts, C.R MacLellan and |, conducted the field work

quite satisfactonily 1n 1979  Incregsed work load from 1980 to 1963

,\‘erranted the addition of two field scouls In 1984, three field scouts and |

carried on after Mr MacLellan retired The number of field scouts was
reduced to two in 1985 to trim expenses \ .
Treatment Thresholds

Imtial 1979 thresholds were those gleanéd from the hterature
or from discussions with verious researchers Treatment thresholds were

adjusted (based on observed preharvest fruit and foliage njury, current year

levels of pest abundance, and trestments apphied) on an annual basis from_

1980 to 1985, 1n an attempt to improve their accuracy (Table 6) Even after
annual modifications, further refinemenis were often necessary on an
individual orchard basis taling nto account umque enwronmen.tpl,
biological, and economic factors (Frokopy et al 1980), particularly grower
expectations and marketing strategy Thus, all threcholds were considered
prowswnél The quidehines of 1 & preharvest fruit injury per pest, vwith a
maximum of 5 % for all- pects combined, were generally- considered
acceptable (MacLellan, 1979;

Both quantitative and quahtative provisional treatment threcholds
were used Qualitative categories were very fight (VL), hght (L), light-

moderate (L-M), moderate (M), moderate-heavy (M-H), and heavy {H)’ The VL

category was used to indicate that a pest was not detected, and H wos used '

for peét populations thatl approached a leve! of abundance that was expected
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Table 6. Modifications to provisional treatment thresholds for apple pests
of Nova Scotia (1979-1985).

Pest! Developmental 1979 1980 198! 1982 1983 1984 1985

. Soe
GPM  Larva -2 - -- -- -- -- M-H?
SGFW  Adult - 134 30 30 30 30 30 -
Larva -- -- -- -- ~-- -~ 1S
WM Larva Lo L L L&L-M7 L-M L-M L-M
PALR Adult . 954 a5 - - -- -- -
Larva M8 M-H H H M-H M-H M-H
RAA  Colonies 109 8 8 8 . 6-8 0510 05
ABB!!  Nymph 1612 10 10 8 813 8 8
WALH  Nymph-1 - M4 M-H M-H M-H 0.5'5” M-H!16
Nymph-~2 -- Ml4 M-H M-H M-H 2015 -- )
FTLR  Adult 104 10 - - - - -
Larva -- - L-M L-M M M M
AM Adult 17 ! ] . 1 ! i 1

CM Adult-1 604 60 50" 50 50 50 50
Adult-2 104 10 10 10 20 10 10

ESBM  Aduit 204 20 20 40 40 40 -~
STLM  Adult -- 5004 2000 4600 -- - -~
Larva-1 -- -- 118 1 1 19
Larva-2 -- == 118 | 1 219 ~-
ARM  June M-H2 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-H® M-H M™M-H" M-H M-H M-H M-H
ERM June 402" 40 40 40 40 35 30
July , 1021 10 10, 10 10 10 10

August 1021 10 10 10 10, 10 15

ag
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Pest not monitored or no threshold established. .

See text and Appendix 3 for pest abbreviations and qualitative

assessment categories.

Qualitative assessment of larvae during WM survey.

Number of aduit males per trap

Number of larvae found during WM survey.

Qualitative assessment category arrived at through experienced

observation.

Qualitative assessment category arrived at through sequential sampling

Qualitative assessment category - related to infested terminals.

Mean number of colonies/tree - size of tree not quantitatively

considered

10 Mean number of colonies/foot of tree height

11 Apple brown bug - but includes other mirid (stinging bug) Dests

12 Number of nymphs/three whole tree taps.

13 Number of nymphs/ 20 limb taps

14 Qualitative assessment of nymphs in situ on leaves.

1S Quantitative count of nymphs/leaf, in situ

16 Quahitative assessment of nymphs on mite plates.

17 Number of adults, regardless of sex, per orchard, regardless of number of
traps . M

18 Number of mines/leaf. ‘

19 Number of living leafminers/leaf

20 Quahtative assessment of mites on plates.

21 Quantitative count of all developmental stages of mites/ leaf

calculated from plate count.

N -

(o JNE L I S

O o~



L 23

to produce folisge or crop feilure Foliage failure would be severe cr{ewmg
or tolal removal of leaves, or severe or totsl depletion of leaf chioroplast
Crop fallure would be severe stze and yield reduction, or direct damage to
the majority of the frit Other assessment calegories were intermediate
to VL sand H Thus, assessments were relative to pest abundance and
threshold levels were dependasnt on how rauch econcmic damage or stress
was expected from a given populstion Experience and inturtive estimation
were very important to the assignment of gualitative assessment
colegories

It 1s difficult, f not «mpossmle{ 1o quarl_t‘lfg quelitetive gssesements
in 8 way that others could use directly bec Jse of the vanabhty of injury
caused by different pests In some cases jt 1y, even doubtful 1f economic
demage 1s inflicted at 811 (e g GPM)

The assessment of Fi-H was established for larvae of GPM and PALR,
for nymphe of WALH, end for active stages of ARM  These pests can be very
numerous and visibile (as 15 the case with lepdopterous larvae), butl darnagn:s
to frunt, reduction of yield, and trée stress sre mimmeal  Fewer FTLR lervae
could be tolersted becsuse theg cguse direct fruit darnage & & result of
feeding on de»ze)qpmg fruit Therefore. M was ronsidered appropriate for the
threshold Oushitative assescment threshoids for other pests were chosen
a8 sinilsr faérliar', after cons&ltatmn with other entomologists and
growers, and based on field observations
Pest Monitoring Methods
INSECTS FREBLOOM

Green pug moth

Larvae were first noticed in 1981, tut their identity was unknown |

collected several larvae \ni 1882 and reared them to the adult stage They

>~
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~were 1dentif1ed by Barry Wright, of the Nova Scotia Museum, Halifex, and

verified by lepidoptenists at the Blosgfstemau,cs Recearch Institute (BRI).

' °-Dttawa The first record of this species 1n North America was from Nova

. Scotia in 1970 (Ferguson, 1972) Neil (1960) found the species I1n New

Brunswick in 1978 (1ts first occurrence in North America outside of NS)
l‘zogers (1984) and Whitman (1985) reviewed 1ts distribution and hfe
history

Attempts were made 1n 1983 and 1984 to assess larval abundance and
to relate this to frunt injury In 1985, larvee were monitored as for winter
moth, except that. & treatment threshold of M-H was used

Speckled green fruitworm

Adults emerge 1n April Fherocon®! CP traps, each contaiming 6
polyethylene cap (now availlable as & hallow TibreZ) impregnated with a
pheromone lure (Hi11 and Roelofs, 1979), were plsced one/orchard block
approximately mid-4pril  They were hung at eye level (some small trees did
not allow this), near the periphery Csrdinal point positioning 1n trees. and

trap onentation were not standsrdized Except for an adjustment of the

Areatment threshold after the first season, this monmtoring techmaue was

employed consistantly from 1979 to 1964 (Table 6)  Adulte were not

momtored 1n 1985 because lures were not dvallable in time -
Optimum control timing was recommended in the pink stage of bud,

development, but early calyx treatments were consméred to be fairly

successful as well . '

¥ Zoecon Industries Limited, PO Box 30, Highwey 7A, Port Perry, Ontario
LOB INO :
2 Pest-Select Internstionsl, Inc (tormerly Albany International - Contralled

" _Relesse Division), PO Box 11646, Phoemx, AZ 85061 Order from United
Agri Products, P O Box 2357, Fresno, CA 93745

-

N L
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Larvae were crudely momtmjed (1979-1965) by counting those that
dropped onto tapping trays during the mind bug survey (see stinging mirids)
al earlycalys If 3 or more larvae were found in an orchard by this method
then an organophosphate (OP) trestment was discussed with the grower(s)
concerned  In 1985, larvae were monitored prebloom by carefully
1dent1fying larvaé encountered during Wi surveys  As few 8 one SGFW
larva encountered during & survey wes consmeréﬁ {0 warrant treatment An
0P was recommended 1f no other pests wereithreatemng, or a synthetic
pyrethroid (SP) was considered 11 WM required’treatment as well
wnter motl ‘ ‘
An unrefined quahlative assessment techmque was used from 1979
to 1982 From 1983 to 1985 & sequentiagl sampling plan was ugeq (Table 7)
after being developed ‘and field tested in 1962 (Rogers, 1962) No fewer
. than 3 trees were examined on each sgmple occasion, until after bigom (cee
below), and treatahle populations were srbitranty dwvided into several
“categortes (L-11, M, H’—H, Hi to be consistent with the qualitative categories
used for other pests L
The original quéiﬂ.atwe method of assessing Wi larvae consisted of a
10-15 minute search of both frlm and foliage buds at random locations
within, at least. seyeral lrees of each orcherd blbck  Searches were
conducted once weekly from green tip to early bloor  After bloom, larvee
. were ascessed less systematically because of theiwr hsbit of moving from
: bud to bud at tins time By observing numbers in tapping trays during the
" stinging mind survey, and by scanming for chewing damage to fruit and
foliage sfter bloom, 1t was possible to get en index of larval »abundanc“e n
the postbloom period, thus providing 8 check for control effectiveness and

accuracy of prebloom acsessment
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Table 7. Sequential sampling chart‘for winter moth larvae on apple trees
in Nova Scotis - tabulsr form *

Tota) number Total number of larvae found

trees examned
(20 clusters H M-H M L-M L VL
per tree) -
Spray Continue samphing  No spray

3 4 4 3 2 0-1 =

4 5 5 3-4 2 0-1 --

S >6 & 4-5 3 0-2 -~

6 >7 6-7 4-5 3 1-2 0

7 >8 7-& a6 3-4 1-2 0

6 >G 7-9 -6 3-4 1-2 0

9 >0 B8-10 6-7  4-5 1-3 0

10 11 9-11 6-8  4-5 2-3 !

11 12 10-12 7-9 4-6 2-3 I
T2 13 10-13  7-9  4-6 2-3 I

* Modifed from Rogers (1962) : '

Optimum cantrol timing weas considered to be during bud separation
becsuse the iarvee are exposed at this Ume However, treatments could be
apphied with reasonable conﬁd:nce from green Lip to pink, and again nearly
calyx, depending an the severity of infestation and larvel development
(MacPhee, 1981),

INSEETS CALYX

Paleapple lestraller

Adults emerge 1n April snd were momtored in 1979 and 1960 with

Pherocon®! 1CP traps and experimental sex attractant chemicalsZz  These

chermicels (pheromanes) eppeared to ettract at lesst two closely related

VZoecon Industres Lirnted
2 qupphied by W L Roelofs, Geneve, New York
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species making trap captures difficult to interpret ;mth"ang accuracy
‘Therefore, trapping was discontinued after 1980
Larvae were momtored quahitatively by examiming the very tip

of terminal growth for rolled leaves and larvae This technique vvas used by
provincial extention entomologists and adopted by IMMS  No formal counts
of Infésted’ end non-infested terminale were conducled beceuse the
threshold for this pest was high enough that quick vicual impressions were
congidered sufficient Therefore, there was no reason to incorporate 8 more
time consuming and costly technique Treatment was considered necessary
In calyz onlyf 275% of terminals were estimated to be infested (M-H or
greater) or & sigmficant number of larvae were found on or near fruit
clusters ‘ }
Rosy apple aphid

This pest was monitored by counting colonies pn several whole trees,

preferably on more susceptible cultivars (Gravenstein, Cortland, Idared), if
present Provincial and federsl entomologists suggested this method

Tree size had only & nminor bearing on the need to treat 1n 1979-80
because of lack of experience and research with regard to thie factor |In
1981-62 tree size was taken into account more reguiarly, but still no
defimte threshold to tree height correiations had been eslabliched A
reseach project to nvectigate this problem ;/-(as undertaken 1n 1982
(Rogers, 1983) The results helped to establich. for 1963, & varisble
threshold of greater accuracy, but nevertheless still crude 1n n@tgre (1e the
threshold changed with tree he1ght, and the experience of the observer
dictated what that might be) By 1984, | had establicshed a more acceptshle
and accurate threshold of 0S5 colomies ft-1 (15 colonies rmt) of tree height

(Appendix 4) This threshold was used exclusively in 1984 snd 1985

r

AN
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stinging minds :

Several species of mirid pests were surveyed at the same time with
the same monitoring techmque The 1mitisl threshold was as determined by
MacPhee (1976) From 1979 to 1983 inclusive, this 1nvolved tapping the
terminal portion of most limbs, between 1-2 m sbove ground, all around &
single tree and counting the r?gmphs of pest mirids that fell onto a 0 26 m2
drop cioth At least 2-3 trees per orchard block {of the most susceptible
culivars present, Dehcious, Spy) were tapped in this manner The highest
single count was used to compare with the current threshold for the purpose
of devising control recommendstions

As with RAA, tree s1ze was not taken into consvderaﬂtlon to any grest
extent To rectify thic shortcoming, | conducted a e-ﬁfpie |‘ri(\“fe‘5txgatlon n
1963 to compare mird counts from 20 himb beats to those of whole,
standard tree (4-5 man height) hmb beats Tins suggested that tapping
could be standardized so that comparable resulls could be obtained,
regardiess of tree size m 1964 the modified tapping method was used
This involved tapping an eqivalent number of branches per orcherd (ye 20)
Pre?erablg, four himbs (from cardingl points N, E, S, W) from each of fWe
trees were tapped However, dwarf and very young trees may have had as
few as one hmb tapped per tree, on as many as 20 tree¢ |If the amount of
plant debiric that fell onto the cloth made counting marids difficult then the
tapping set was subdivided into 2 sets of 10 imbe, 4 cets of S, etc The
count recorded was the total number of stinging bugs per 20 himbs tapped
per orchard

Optimal treatment pemod was early calyx, with only a 3-5 day
window between earliest possible pect detection and the occurrence of

Injury to fruit  Accurate timing of assessments and sprays was critical

i
1




white apple leafhopper

Sufficient numbers of nymphs hatch st early calyx to permt
gssessment Nymphs were C;Junted on the undersides of up to 100 leaves per
block (this survey technique adopted from provincial exIénsmn
entomologists) and the sverage number of nymphs leaf-! wac compared t)
the current threshold to determine 1f control action should be considered
within one week of petal fall This techmaque for first generation WALH
acsessment was used from 1979 to 1984 (Teble 6) Second generation
nymphs were symilarly ascessed 1n early August of the same period In
1885, first and second generation nymphs were quahitatively assessed on
plates while doing mite counts (refer to mite coﬁntmg procedure)

Fruit-tree leafrolier

Adulte emerge 1n August and, from 1979 to 1980, were monitored

using Pherocon®t 1CF traps end rubber septs ceps! containing sex
attractant chemical (Carde et al, 1977) Adult momtoring was discentinued,
In 1981 because of the infrequ-nt occurrence of treatable populatlons)
Larvae occur at early calyx, and were only noted, subsequent to 1981, when
encountered during other surveys ‘

INSECTS POST CALYX

Apple maggot

Adults emerge early July Pherocon®! AM trape fyellow colored),
galted with a feeding stimulant (ammonium acetate), were used to momtor -
this pest Three trape/monitoring stetion were deployed 2-4 days after the
oncet of emergence was detetcted by researchers at the Kentville Recearch

Station Traps were hung according to the following placement criteria (a¢

t Zoecon Industres Limited
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used by research entomolggists in Kentville) 1) eye-level, 2) outside of
canopy 1n plairhsight, 3) near fruit, 4) on the southeast-southwest side of
tree, S) on an early veriety (Bow Sweet, Cox’s Orange, Gravenstein, Close,
Dmhte,-ngeman Red; Yellow Transparent), 6) on the periphery of the D]ock’
where, throudh past experience or damage history, the grestect hkelihood of
intercepting apple maggot flies existe  Treatments were recommended
when as few as one fly was trapped block™!, further treatments were based
on the same threshold, but apphied no sooner than 10 days apart '

Preharvest surveys of fruit by provincial apple maggat inspectors
determmned levels of infestation (eqgs and larvee n fruit) m\mdwxdu&l
orchards These data were que available to IMMS and the results for
chents erchards were summarized (see results)
Codhng moth | K

Adult codhing moths were monitored with Pherocon®! 1CF traps
(MabLeHan,!Q?ﬁ) baited with an effective sex attractant! (Roelofs et al,
1971} Traps were placed, one orchard !, 1-3% days before expected moth
sclivity and 16Tt 1n place for 5-6 weeks The need for a first treatment was
based on cumulative malé codhing moth capture (Table 6) If captures did
not exceed the threshold fof first treatment until the end of the flight and
egg-laying pericd, then 1t wes unhikely that a treatment would be
recommended because the majority of eggs would have been |&1d, and hatch

well progressed, <6 the potential for further damsge svmdance would be

~small Cumulative molh capture was considered to be zero immediately

after firet treatment A second treatment was recommended only f
cumulative captures after the firet treatment esceeded the second

threshold

1 Zgecon industrnes Limnted
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Eye-spotted budmoth 0

The ESBIM overwinters as a second nstar 1arva wn a mbernsculum
located on an apple tree twig Lervee emerge and begin feeding on foliage at
about the half inch green stage of bud deveiopment (MacLellan, 1978) From
this time U111 pink they are difficult to control, and ceuse no fruit damage
Therefore, momtoring was delayed until adult emergence 1n mid-July At
this time, adult males were momtored with Pherocon®! 1CP traps, baited
with a sex attractant? (Maclellan, 1978) Conirols were recommended yhen
cumulstive male captures exceeded the threshold velue (Table 6)

Thie pest was not momiored in 1985 because lures were not avéllable
for the adults and post 2nd nstar larval assessments were not considered
reliable for determining the need for control

Spotted tentiform leaiminer

Adults emerge from overwintering pupae from late April through
early May An attempt to monitor the adults with Scentry™2 Della traps
(tryangular 1n shape) and a hollovx; Niber sex attractant furez (Roelofs et 8l,
1877), from 1979 1o 1961, proved futile because there was no correlation
between adull male captures and the extent of fohage njury (e larval
mines/leaf) MaclLellan and | found that counte of first generation mines 1n
July proved useful for determming the need for control and thhe techmque
was used from 1982 to 1965 | intreduced further refinements tn 1984 to
quantify the levels of parasitiem and to consider this infarmation in control
recommendations  Second generation mines were counted from 1982 to
1984 In 1985, sampling second genergtion mines was considered

unnecessary with regard to control recommendations because 1) treatment

v Zoecon Indusines Lirmted
2 pPest-Select
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of this géneratlon was determined to be too harsh on natursl enemies, and 2)
when left untreated at this stage 1t was unhkely that a problem would exist
the following year

MITES

Anpple rust mite ,

All post-eqqg stages. of ARM were surveyed three times a ceason, mid-
June, mid-July, mid-August Four leaf clusters from each of five trees, of
the cultivars Delicious or Spy, if present, were collected from about “eye-
level” and "arms reach 1n” (Herbert and Butler, 1973) The clusters were put
inlo 5 1b plastic bags, sealed with a loose knot, and returned to the lab

/1thin four hours If the samples could not be processed the came day they
were ¢tored n 8 cool piace (re cold room or refrigerptor)

At the tab, all leaves (of every cluster sample~!) were counted snd
brushed with a comimercially available mite brushing machine! (Henderson
and Ma;:Burme, 1943, Morgan et al, 1955) This procedure was varied afler
1961 so that no more than 100 leaves sample~! were brushed, 1n aneffort (o

speed up the brushing process In 1985, samples of 30 leaves were used

*with satisfactory results Brushinge collected on rotating, circular plates

which were lightly coated with @ hand cleaner pastez  The cleaner proved
to be 8 very inexpensive, essy to use, and effective immobihizing agent
Each plate wae then placed on 8 tray gridded with black eand white
concentric circles and the relative abundance of apple rust mites was

quahtatively sscecced with the aid of a bynocular microscope -

! Manufactured by JGN Edwards, Lianfair Qrehards, RR 1 Okanagan Falls,
BC,Canade VOH IR0 Tel (604) 497-5218

2 Luster Sheen, Kiw) Polish Company (Canada) Limited, Hamilton, Ontaric

c«

bl
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Rust mites can be tolerated 1n quite high numbers so treatment
recommendations were not often advised because of the expense and
harmful effects on beneficigl mites However 1f the problem was defimtely
serious or other pest mites appeared threatening, a miticide treatment was
recommended

European red mite

All stages of ERM were curveyed three times a season, mid-June,
mid-Jduiy, mid-August  Collection and sample processing were the same as
for ARM Each plate was placed on 8 tray grlddeq with black and white
cancentric circles and 81l stages of ERIM were counted in an area eqivalent
to one sixteenth of the plate Plate counts were later converted to counts

of mites leaf~! by the following general formule

Mites leaf-! - (Plate count) (20) = (No. leaves brushed)

. | 4
Brushing wa< determined to be only 80% efficient ( HJ Herbert, personal
commumcation, 1979), therefare the plate tount had to be multiphed by 20
Instead of 16 to getl total numbers of mites plate™! From 1979 to 1981 1t
was assumed that the average number of leaves cluster! was & (HJ Herbert
& KH Sanford, personsl communication, 1979), so during thie penod the
number of leaves brushed was considered to.be 160 (1e 20x48=160) Gre&tef"
speed and accuracy of mite counts wes achieved by counting and brushing nt%
more than 100 leaves sample™! from 1952 ta 1984, and S0 leaves sample!
In 1965 Thus, number of leaves brushed became ah actual number. not an

gecunmed number

]
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RESULTS AND‘ DISCUSSION

Pest Moniloring Results

Annual mean sbundances were calculated for the AM and ERM, Qnd the
results ere presented below Annusl mean abundences were calculated for
some other pests, but the dates were not fully treaterd statictically because
of tirne and cost limitations These means are surnmarized n Appendix S,
interpreted to some extent by Hardman et al (1984b), and mentioned i the
following text Fruit and foliage injury surveys were undertaken from 1980
to 1984 and sorme of the resulls are presented in Appendix 6 and Hardman et
al (1984d) Percent of orcherds recornmended for treatments are
summarized 1n Appendiy 7 and detalled below
INSECTS PREBLOOM

Green pug moth .
| | observed and evalusled GPM nfestations for two years before |
became confident that hittle or no direct frunt damage would result, even
when 1srvae are very numerous Howewer, thns pest may be & problem with
regard to yield, and studies to determine this sre needed Larvae appeared
lo feed only on tﬁe sexusl parte of apple blossoms (only rmnor fohage
feeding before blossorn buds were well developed was observed) and dropped
to the ground just before the- completion of petal fall Therefore. 1l 1s
possible, that excessive thinring may result when larvae are numerous
Ouantitetive results were first acquired an 1985 Only 5 F-of
orchards were recommended for treatment for GPM alone, salthough
suspected economc populations were found tn conjunction with treatable

W1 populations wn an gdditionsl 17 % of orchard blocks (Figure 3)

.
zu“
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Figure 3. Percent of orchards recommended for winter moth and green pug
moth treatments from 1979 to 1985. GPM = green pug moth, WM = winter
moth. ‘ :

haS
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!

Speckled green f\ruitworm .

Treatments were recommended in @0 & of momtored orchard blocks in
1979 (Figure 4) when the threshoid was 13 adult males trap~! (mesn trap‘l
caplure was 495) Most blocks were treated as recommended, aithough

most insecticides were selected and timed for WM as well, thus ehiminating

8 doublg’treatment The low occurrance of above:threshold counts n 1980‘

(20.4 trap~') wes probably & reflection of 1) controle being spphied
efficiently and effectively 1n 1979, and 2) the treatment threshold being

‘raised t{g 30 adult males trap™ in 198Q, more than twace that of the

prewousvgear The latter was deemed & necessary adjustment baced on
intuitive conclusions about the relative abundence that could be tolerated
In this case, the r_lelw threshold worked extrem?% well _

Higher mean trap captlures in 1961 and 1983 (249 and 346 trap‘/’
respectively), excluding 1979, (Appendix 5) and more numerous, treatment
recommendations in those years, demonstrated the species ability 1o
reinfest Caplures n 1982 and 1984 were 206 and S6 trap-! respectively
in 1964, there were O % control recommendations The adults were not
momitored n 1965 because lures were not readily a\:aﬂame, and no
quantitative records of sssessments for lervae were mmade because of
inadequate techmque | am concerned that the pest, 1f nol accurately
momtored every year, could remnfest without werning and cause sigmficant
damage and influence a return to routine spraying on an annual basis
Winter moth

Moet orchards had detectable levels of WM every year (mean
qualitative Fanundances L-M, L-M, L-M, L-1, M, f(or 1979-1884
respectively) However, even with low tolerence for WM fruit injury, 1t was

not neceseary Lo apply routine, snnusl chemical controls

[l

\L
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Orchards recommended for treatment decreased from a high of 96 & in
1979, to a tow of 51 %1n 1965 (Figure 3) The intermediate years support e
downward trend However, endemic populations 1n shade trees and wooded
areas can easily reinfest archards sufficiently to cause economic concerns
(Holhday, 1977) Therefore, 1t appears that the best one could hope for
wauld be no treatment every other yesr ~
INSECTS CALYX ‘
Paleannle leafroller

This 1nsect, apparently, was rarely a concern before the late 1970°¢
(CR MocLellan, personal commumcation) It gained the stétus of mnor
pest, after this time, because of 1ts increased prevalence and potential for
fruit damage ‘When larvse are abundant, their habit of feeding on terrmnal
growth can sigmficantly alter development of dwarf trees and qung
. plantings (Chapman and Lienk, 1971). Alsg, heavy populations were cbserved
- 10 cause substantial frutt injury when the larvee were in frnt clusters

Attempts were made 1n 1979 and I‘JE)BO to monitor PALR by pheromone
trapping of adull males This was not successful becsuse the lures
attracted at least two species of moth that were" very simlar an
‘appearance Positive 1dentification, and distinguishing characters (other
than a slight c1ze difference) could not be establiched. even #w1th the help of
BRI, Ottaws '

karval abundance assessments were not done 1n 1979 From 1960 fo
1965 the percent of ortlhards recommended for treatment baced on larval
‘assescments (1 e at or above M-H) ranged from 0 to 4 $ (Figure 5) Mean
larvel sbundances, on a qualitative pont scale, were L for the years 1950-

1984 (Appendix 5)
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Figure 5. Percent of orchards recommended for paleappie leafrolier
treatments from 1980 to 1985.
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Somelimes, PALR larvae in orchards caused considerable concern to
growers because of their numbers In most caces, the concern was
unjustified because of misrdentification of larvae (1 e nugtaken for WM or
just considered 8 “green worm’) and a lack of understanding with regard to
their damage potential

Rosy apple aphd C

Rosy aphids ceused great concern to apple growefs for several
reasons 1) they were not eastly detected and assessable at an early stage
{(1e prebloom) unless colony s1ze made damage obvious, 2) damaged fruit
were obvious and unsightly, were difficult to pick around at harvest time,
end there was the possibility of large "aphid apples™ getting included with
uninjured fruit - this was a problem because the reduced storage quality of
these fruit could lead to premsture storage rot in otherwice good bine of
fruit Therefore, over the seven years of this program, grower tolerence to
aphid injury was noted to be very low

In. 1979, RAA was assessed and recommended ‘for trestment using
assessment techmaues and thresholds that lacked precision and sensitivity
Experience with tms pest improved assessments, ahd 1 1982 a atudy on the
within-tree distribution of colonies (Rogers, 1963) improved m'omt.ormg and
allowed greater confidence and rehiability 1n determining the n¢=d for
control action

Estimates of meanrcolony abundance per 15 foot tree ranged from ¢
to 7 1 during the period 1979-1984 (Appendix 5) Colony abunddhce 1n 1985
wkas 69 tree!

In 1979, 14 & of morntored blocks exceeded acceptable levels A low
of 6 Z was reached 1n 1961, followed by a8 steady incresse to the very high
level of 71 & 1n 1965 (_Iflgure 6)



Figure 6. percent of orchards recommended for rosy appie aphid
treatments from 1979 to 1985,
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It was necessary for quite a few growers 10 apply a second treatment
in 1985 because imtial treatments did not prevent & second incresse Also,
where populations exceeded treatabie levels, and were not effectively
controlled, all varieties suffered excessive damage An extended period of
cool, wet weather (May through June), and the scarcity of natural enemies
were the major factors influencing this situation

The 1965 RAA season reised the following questions with
regard to monitoring this pest 1) Over what period of time and how
frequently 1 1t feasible and necessary to check RAA development? 2) Should

the treatment threshoid be variable over Lime? 3) How effective are natural

enemies and how can thelr abundance be reiated to RAA populations? These -

questions must be enswered 1f this pest 1s to be effectively and
economically managed

Based on my experience, | feel that RAA should be checked once at the
tight cluster stage of bud development, twice weekly for two weeke
immediately following bloom, and once weekly for at least two more weeks
If a developing problem 1s detected prebloom, appropriate action could be
taken to mintmize the effect on natural enemies that normally appear at
calyx or later The above frequencg'of inspections would be feasible only 1f
growers participated in the mgmtoring effort,eq the first 2-3 inspections
done professionally, and follow up inspections done by growers This ties in
well with question 2) because, imtially, RAA 1s not obvious, but colony
abundance can be very indicative of & sprey or no spray <ituation, and
profescional abservation fs most reliable Colony abundance during follow
‘up inspections 1s often difficult to interpret for a professional because the
damage 1s done by the tmrq or fourth inspection, and there 1s questionable

merit to treatment Thic s when 8 grower can make a subjective decision

AN
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Aphids have many natural enemes, both 1n the form of parasites and
predators (Bouchard et al, 1962, Dixon, 1973, Kuenen, 1962, Quaintsnce and
Baker, 1920) Bouchsrd et al (1962) suspected some of the entomophagous
insect fauna i Quebec apple orchards of praviding sigmficant control of the
apple aphnd, Apnrs porr Geer However, when | tned to incarporate natursl
enemy presence and abundance 1nto trestment recommendations for RAA, |
met with httle success Surphid eggs and larvee typically sppeared eariy,
but they feiled to be numercus enough to regulate the numbers of RAA
Cecidomyid larvee did not become numerous uniil 1t was ton lapte to prevent
further apmd‘damage to frunt

These obcervations contradict Kuenen's (1962) impression of aphd
control 1n Nova Scota end agqree with s view of the cituation elsewhere
according to s statement © in Wove Scotia 1t seems that nglural enemies
are the main factor controlling the pest (RAA)} populations to sufficiently
low levels Bul we cannot hope for similar success elsewhere " With
regerd to RAA, | agree with Dixon (1973) when he says ~ although they kill

many aphids there 1s no evidence to indicste that natural enemies can

‘regulate the numbers of aphide  they do not curb the increase of dense

populations and they hinger the increase of sparse ones {1 took me seven
years of trisl and error to come to & similar realization  However, | Teel
that natural enemies could be important to RAA control thrm.‘:gh mntroduction
and augmentation programs, where parasites and predators are reared for
mase release '

stinging mings

Apple brown bug (A mah) was found to be the most common and

shundant mind pest i Nova Scotia orcharde  However, thresholds and
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counts included other pest mirids  Mean abundances of pest mirids ranged
from 54 to 142 sample~! during the period 1979-1964 (Appendix 5) .

Trestment recommendations increased from < 20 % in 1979 and
1980, to & high of 45 % in 1964 (Figure 7) The greater sensitivity of
sampling and threshalds, over the yesrs, may partly explein the increased
treatment recommendations  However, just 8s for RAA, SM are ‘not
‘responding well Lo present pest management practices | will hazard @
guese that, the trend to replacing organophosphates with  synthetic
purethrords n the prebloom period, begqinming in the early 1980°s, 1g
producing some negalive repercussions '

white apple leafhiopper

walH was no! monitored 111 1979  Both first and second
“* generation nymphs were monitored from 1980 to 1964 During this period,
treatment recommendations for both generations of nymphe Tfluclusted
mdepen,dentlg‘ and with no apparent trends (Figure 8 The first generation
experienced s Jow of 1 & n 1980 and a hlgh‘of 33 % n 1984 Second
" generation nymphs were lowest 1n 1980 at 3 % and mghest 1n 1962 at 20 p 4
This-pest was dn’f\culty to ascess accurately because of the lengthy
hatching perod of esch generation  Alen, controls were not consistently
effective, as a resull of suspected resistance 1n some populations
Resictance 1¢ confirmed in some regions of North America (Trammel, 1974).
Control recommendations were often 1eft up to provincial exlension staff
and the growers —
There was ng consictent carrelation between population densilies for
each generation, <o 1t was not possible to predict the exfent or ceverity or‘

the second gereration from first generstion dats In 1965, the cecond
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Figure 7. Percent of orchards recommended for mirid pest treatments
*from 1979 to 1985. .
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; Figure 8. Percent of orchards recommended for white apple leafhopper
treatments from 197940 1985,
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generation did not appear unt1] the latter half of August At that time, 1t
did not seem to be developing 1nto 8 problem, based on hmited observations

Experience indicated that the second generation was not worth
evaluating because 1) 1t was not numerous 1n & mgh percentage of orchards,
2) 1t was extremely difficult, to control in August and the insectictdes or
miticide (formetanate hydrochloride) for control were considered hazardous
to natural enemies, 3) injury to foliage was seldom sigmificantly
detrimental to the crop and, 4) sny excrement on the fruit, as a result of
teathopper defecation, could be removed by washing, & procedure that some
packing warehouses practiced as needed

Fruit-tree leafroller

Pheromone traps were uced to momtor the adult of this insect n
1979 and 1960 It was reastized at the end of the 1980 season tﬁat economic
populations seldom exicted under current spray regimes, so trapping was
discontinued Larval surveys from 1981 to 1985 did not detecl any
treatable populations (Appendix 7)
INSECTS POST CALYX
Apple maggot

This pests persistence, abihty to reinfest an orcn)ard, and 1ts
potential for causing crop losses were dramaticelly witnessed during seven
years of monitoring

In 1979, 49 & of orchard blocks were recommended for treatment A
three year declhine n treatment recommendations gnd nfested orchards
followed (Figures 9& 10) The trend seemed so etrong that 1t was felt that
Al was being effectively detected, and controlled In 1983, however, 49 &
of momtored orchards were recommended for treatment, as in 1979, and 19
& of all blocks had infested fruit
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Figure 9. Percent of orchards recommended for at 1east one apple maggot
treatment from 1979 to 1985.
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Figure 10. Percent of orchards with trace or heavier apple maggot
infestations from 1979 to 1985 Provincial maggot inspectors determined
the levels of infestations (1.e trace - heavy with regard to egg laying
punctures and tarval activity) by in orchard surveys of frui}
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A strong correlation was detected between percent orchards
recommended for treatment (Figure 9), percent with infésted Yruit (Figure
10), and mesan annual trap capture (Figure 11) Therefore, | feel that
monitoring with yellow sticky traps can detect population fluctuations, but
cannot prevent infestation levels from following mcream.ng population
trends  Monitoring did, however, keep surprise infestations ta a minimum,
and helped prevent high population densities from becoming estabiished

Codling_moth

In 1979, 52 % of momtored blocks wrere recommended for treatment
An unexplained 1oy vas expertenced in 1960 (high 1ate captures and injury),
and the remamning seasons from 1981 to 1985 varied in the range 35-46 %
(Figure 12) Mean captures per season ranged from 449 to 739 adult males
trap™! (1979-1984) (Appendix 5)

In mast cases, CM was effectively controlied with mintmum dosages
of pesticides A one fourth rete of pesticide wes recommended most often
“Timing (of control applications) wes accurately forecasted through
cooperation of provincial extension, and C R MacLellan

Very few orcherds esceped having a CM problem al one time or
another, but seldom. did a problem persict so as to require annual pesticide
treatments’ Effective detection. and control of CHM prevented this serious

and recurring pest from caucing excessive injury to fruit (Appendix 6)



Figure 11. Mean number of apple maggot flies per trap 1979 1985.
Vertical Iines are standard errors
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Figure 12. Percent of orchards recommende
treatment from 1979 to 1985.

d for at least one codling moth
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Eye-spotted budmoth

After montoring this pest with pheromone traps from 1979 to 1981,
l‘l bec arme apparent that the threshold being used was lower than necessary
Adult trap ceptures did not correlate well with observed larval abundance in
the spring, or with njury to frual i the fall  Recommendations for
treatment were quite mgh during this period, ranging from 26 to 39 &
(Figure 13)  Doubling the threshold resulied n 3-12 & treatment
recommendations from 1982 to 1964 with no detected increase in injury Lo
fruit  Mean seasonal ceplures ranged fr.om 186 to 369 trap~! (1979-1984)
(Appendixs) '

Lures were not ‘available for the 1985 season, and no viable and
rehgble alternatives existed, so this pest was not formally monitored

Spotted tentiform leafrminer

This pest was apparently becoming & problem 1n the late 1970's "Bf;
1980, grower concern warranted adding this pest to the momtoring roster

Ag a pheromone had been developed 1n the USA and suitable traps were

~ avallable, these momitering tools were-employed Little research nto

thresholds and economic 1ri]urg levels had been done, however, so IMMS had
to conduct 1ts own research and rely heavily on experience and intuition As
8 result, 19-30 & of orcherds were recommended for control act)}n for one
or the other of first and second generation leafminers 1n the years 1980 and
1961 (Figure 14) Pheromone treps were tried one more yeer 5ut proved
unsurtable for momtoring this pest in Nova Scotia, at least until the
completion of further research % ,

Larval rmnes were. counted from 1982 to 1985 and found quite

rehable as trestment indicators The percentage of orchards recommended

\
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Figure 13. Percent of orchards recommended for eye;spotted budmoth
treatments from 1979 to 1985
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Figure 14. Percent of orchards recommended for spotted tentiform
leafminer treatments from 1979 to 1985. Based on mines per leaf
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for treatment for any one generation, from 1982 to 1985, ranged from O to
3%

[t should be noted that the leafminer was observed to be highly
parasilised and rareiy, 11 ever, was 1t prevalent 1n any grven orchard for two
consecutive years (except n one block that was treated late in the season,
thus eliminating parasites) IMMS took great measures to prevent growers
from becoming too concerned and possibly too anxious 1o 8pply 1nsecticides
(ecpecially synthetic pyrethroids)  Growers were receptive to “thig
message. for the most part
MITES-

Anple rust mite | .

The :eame techmque was used to momtor and acscess this pest from
1980 to 1985 Percent of orchards recommended for trestment for any
| given assescment period renged from O to 14 & (Figure 15) Mean
abundances, on 8 qualitative point scale, for.any single semple period, for
aniy given year, ranged from L ta L-M (198 1-1964) (Appendix S)

This mite (ARM) 15 a veluable food sourti\a for predator mites such as
Tynhlagromus pyr: Scheuten, and Jelzellie mel) (Evwang) (Herbert and
Sapford, 1969, Downing and Arrand, 1978}, and high numbers (300-600 per
leaf) can be tolerated before damage 1s a concern (Dowmng and Arrand,
1978) 11 was eacily controlled when necessary by single applicatons of
t;lkar‘f" \72 T mancozeb, 4 4 ¥ dinocap/ or 10w doses of maticides “

European red mite

This mite causes gresl concern to growers because of s
sucpecied 1nfluence on frutrt quality and future yrelds (Chapman et al, 1852,

Lienk et al,; 1956, Herbert and Butler. 1973 Hardman et al. 1985) |t hac the

I Rohim and Hees Caneds Inc |, Lalgary, Canade

\,,
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Figure 15. Percent of orchards recommended for apple rust mite

treatments from 1879 to 1985 Percentages for three assessment perjods
per season are shown ‘
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potential, given the nght weether conditions and lack of predstors, to
increase 1n numbers exponentially, 1n fact, 1t can double 1n numbers In less
than one week (Herbert, 1961)

Bactically, tgle same momtoring techmque (except for minor
modifications 1n sample size and thresholds) was used from 1979 to 1965
(Table 6) Percent of orchards recommended for treatment for any single
sample period ranged from 4 to 49 & (Figure 16) Figure 17 a-c¢ shows mite
denstties, per sample period, plotted against time Since mites ere 8 useful
indicator of excescive use of . pesticides, or other mismanagement
(MacLellsn, 1979), | have to conclude from thece dota thal, even with
reductions n average pesticide use,ﬁ Nova Scotia orchards do nof
demonsctrate trends that would wndicate improvements in the natural control
of mites The broad spectrum chemicals (mostly synthetic pyrethrords) that
are bewng used more frequently, 1n the pfebloom period, In place of
previously used chemicals (mostly orgaaophosphates), may be contributing
to this srtustion  The newer pesticides are very vsluable and useful
additions to pest management arsensls, but they should be used with great

caution and drecretion i IPM pragrams



‘R

£

Figure 16. percent of orchards recommen@or European red mite
treatments from 1979 to 1985 Percentage for three assessment periods

per seasen are shown
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|
Figure 17. Mean abundance of European red mites per leaf for a) June, b)
July, and ¢) August counts, 1979-1985 Vertical lines are standard errors
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Communication of monitoring results to growers
Momtoring data were 1mtiglly noted on "Field Record” sheets
(Appendix 8) by IMMS perconnel  Resulte were communicated to apple

grawers by one, or more, of the following mesans

1) Notified in personif the situation worrantVed ymmedigle action

2) wWritten, an "Grawer Repart” (Appendiy 9)

3) Telephone call to report results of samples brought back te the leb
for processing, or to discuss problems and strategy

4) "Orcherd Outlook” (Appendix 1)  Obcervatiane were diccusced and
evaluated at weekly meetings and ncorporasted nto  the
newgletler

S) Information sheets (Appendix 3) to provide up-to-date 1nfarmation
to help growers interpret reported results for themselves

The asbove routes for flows of information worked very well More
rap:wd colloho'n.and summary of data would have increased the value of the
mf‘ormat!on, hovrever, by allowing earlier predictions of current trends, as
well as comparisons with preceding yesr trends This would have required
full-time data processing stoff and extensive use of computers for analysie
and grephic presentations A compuler was incorporated and a technician
(summer student) was assigned to dats entry on o part-time basis in 19685,
but more time and trawming would be necessary to achieve the desired
rezults’ |
Cost of monitoring

From 1979 to 1962 monitaring was conducted very inespensively on a
part-time seasonal basis, even though in the latter half of thece years
considerable time was invested n ymproving and expanding service {o
grovers In 1884, the program took on 8 moare businesslike approach with
goale 1o incresse efficiency, effecliveness, extensiveness, and profits
Advertising yras imtiated (Appendi.. 10} and a detailed price hist of services

was made available to growers (Appendist 11)
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Cost data for 1965 are contained 1n Table 8 Momitoring costs in 1985
were up nearly 17 & from 1964‘ to just under $100 ha!  .Grower
contributions amounted to S5 & of the costs, ess%nhallg the same as for
1984 The balance was made up with other work, mostly contracts

Pubhshed accounts of expenses associaled with pest monitoring are
not common because such programs are few and relatively hew Stemeroff’
end'George (1983) 1nvestigated government extension and research costs
associated with IPMefforts and provided estimates of $50,000-1 10,000 per
professronél man-year In a government funded farm advisor program,
Thompson and White (1982) discovered that costs were over $50 ha™', and
thhe greatly exceeded income from acreage fees A pest management
coordinator of thie program made the comment that to make up the
difference, taking on acreage without increasing costs would be & plausible
possibihity | feel this approach would lead to deterioration of the quahity
of service McKay et al (1961) estimated a budgét for a consultant, that |
calculated, to be $40 ha-! excluding his/her salary A salary of $20,000 yr-!
would make the cost to growers to be $73 he™!  McMullen (1981) reported
the cost of r:onsultn'lg/momtormg by Enviromental and Pest Hanagement
Services (no longer operating (J Vakenti, personal communication)), of
Penticton. BC. to be $13750 ha~! The estimated saving to growers who
uced this service was $325 ha't, as & result of reduced pesticide
apphications

ft1s clear, to me, that apple growers cannot, would not, and probably
chould not provide funds, through fee<¢ 1o cover the whole cpet of
monitoring  Reasons being that a) fnnancial returns' to arowers_have not

been satisfactory in recent years. b) government provided similar service in
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Table 8. Estimated costs to monitor 200 orchard blocks (2000 acres or
808 ha) for at least 14 arthropod pests of apple in Nova Scotia. Number of
orchard visits assumed to be 1-2 per week for 20 weeks Cost figures based
on IMMS salaries and expenses for 1985 and are to the nearest dollar. Cost
per hectare can be calculated from TOTAL + 808

Eixed annual costs
Microcomputer lease 3,000 T
vehicle leases (2) 6,600
- Microscope lease 550
Office/lab rental 5,500
15,650
Estimated operating expenses:
Office supplies & postage 800
Advertising 700
Traps & supplies 4,000
Vehicle gas, maintenance & repairs . 4,000
Bank charges & interest 700
Employee salaries (2) 18,000
Pest manager salary ) , 29,000
Remittances,workers comp, benefits . 2,000 .
Meals 200 *
Tetephone 900 ,
Secretanal services (incl answering service) 800 . '
Misc exp (e g rebates) 800
Misc capital expenditures - 500
Depreciation 200 (
Insurance 1,000
~ 63,600
TOTAL 4 o 79,250
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the past, albeit less Iintense, and ) all of society benefits from reduced
pesticide use ‘ ‘ '

it 1s difficult to o?erate ) 'momtormg service w]th the annusi
uncertanties experlen'ged, the intensity of service dermanded, and the hife
style required DQ income (J Vakent1. persenal commumcation) One way to
operate, that might provide adequate returns for effort expended, would be
to reduce service where possible and charge growers on a per visit basis, as.
opposed 1o charging @ stendard fee per sesson as has been typical n the
pact. This approach might reduce the cost to growers by allnwmg'them to
use tmsl type of service to the extent they feel they can afford and need

Further use and development of IMMS, or any monitoring program,
would require a) low cost to growers, b) some ascurances to growers of
program continuance, and ¢) economic ctability and incentives 10 the

* momtoring service for nisk taking, and imtiative - with regard to research,

development and implementation Because many groups benefit, and farm ’

incomes are 1nadequate, | feel &hat‘ both nthel federal and provincial
governments should subsidize monitoring, at Tesst until farni incomes show
some lmprovemenf |
-Personnel

Although asslstanté, begqnd a mimmum of one, were not escential to
the cuccessful operation 0"1 the program, | found them highly desirgble for
the following reasons s ; v

13 Provided a valuable secbnd opinion, once trained 3 : .
2) Compamaonship end conversetion appreciated on extended drives
2) Greater sampling speed and efficiency

-~ 4) Backup manpower in cese of 11Iness ar accrdent
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J feel some important attributes of a good IPM scout are as follows

¥

, @ , ,
Thrive on field work, but not "turned-of f™ by lab and desk work™
Conscientious, motiveted, and quick to lesrn

Able to work with mimimum supervision.

Have respect for other people’s pro/perty

Safety conscious

Have inherent driving skilis (e g. alert, quick, clear thinker)
Good communicator with a likable personality.

NN A WA —

Few scouts, or potential scouts, possess all of these attributes, but their
presence in any one individual should be maximized if difficulties are to be
minimized ‘

Treatment Recommendation Considerations ‘

Many factors should be considered before & grower is advised o take
control action against a pest or leave his sprayer in the barn Complex
interactions can and do exist I_Jeu\'reen pest abundance, natural enemy
abundance, weather, and expected crop yield (Croft et al, 1983) These are
only some of the relations thist should be considered before a decision to
treat is reached If treatment is considered necessary to avoid excessive
njury to fruit and foliege, the negl step is to decide what chemical or
alternative to cHemicals will provide the most effective, economical, and
ecologically sound management approach ~ Decisions must cften be 'made
quickly and on the spot, so truly objective consideration of all factors s not
possiblé

In 1985, the concept of “pest pressure * was considered. 1n some
cases, mainly on a tral basis The ¥oncept involved the consideration and
subjective evaluation of all pests 8t any given time to determine if their

combined apundang@s were of economic concern and therefore warranting of

-



¢

;. . ,, 66
broad spectrum suppression This concept was brought 1o mind by the Iaryai
units {or lérve! equivalents) used by Andaloro et a1 (1983) in a cabbage pgest
management program initial experience indicated that this concept should
be routinely practiced on a conscious level, (it cou ‘ at consultants and
" extension have been practicing this subconsciousiy for some time).

Quality and cost demands in the market place have put apple growers,
and farmers in general, in a difficull situation. They ere being forced to
produce fruit of higher quahty while trgini::; 10 reduce production costs{ As
these are'n}xt compatible objectives, the determinstion of thresholds, that
w11 reduce spraying while mantaimng or irhproving fruit quahty, for use 1;1

modern orchard management, is not easy
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: ’ It became obvious that not all apple growers benefited to the same
deg'ree from the services pfowded by INMS. Therefore, to achieve maxrmum;
benefit, | suggest that growers should fit the following critena as closely

85 possible

1) Have 4 heciares or more

2) High quelity fruit required to meet market demands

3) Consistent quehity desired

4) wont to reduce pesticide costs by using only when necessory.

5) Went to svoid unforseen and excessive insect/mite/disease
demage . ’

6) Little time for pest surveillence .

7) Lack ability and/or confidence to make reliable observations.

8) Desire to achieve a tngher level of sophmstication n pest
management ’

| recognized the great responsibilities [MMS had with respect to
providing relisble advice On the other hand, it was also apparent that
growers had to do their share to complete the task of pest management To
briefly state these responsibihities, | evalusted and modified some "Golden
ruies for success”, as published by Agricuitural Development and Advisory
Service (1979), based on experiences here in Novs Scotia

Consultant/scout respansibilities

1) Sample conscientiousiy and on time
2) Record el observations and counts, study and keep these records.
' 3).Plan, prepare, and be slert {good observers make good commaon
sense decisions) ‘
* * 4) Trust the thresholds, cerefully consider recommendations, and use
common sense 1n borderline situations
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. Brower responsibilities. '
1) |f control action 1s required, do it well Know the spray materials,
rates, sproyer calibration, etc
2) Have faith 1n monitoring end the technology available for pest
menagement Do not modify recommendations without -
consultstion with one or more qualified individuals If questions
or wornes exist, obtain further discussion and advice
3) Accurate records of sprays and other management practices are
- essential (e g alesson learned one year will scon be forgotten if
no records exist to refer back to)

¥hen IMMS 1irst started,.| felt thet regular and frequent suryeillence
of srthroped pest populstions would uitimately reduce the frequency of
problems through efficient and effective spray decisions and operations
The date presented here demonstrate that this was achieved to sanie extent

with some insects, but others (eg ERM, RAA, WALH) were less responsive

“Factors other then just pest sbundence must -be considered, end the

messurement, prediction and control of these require extensive research i

One pest insect was essentially removed (FTLR), and one added (GPM)
to.the current pest roster of the Annapolis Valley Several insects could be
considered worse pests, or al lesst potentially worse, (STLM, WALH, ABB)
All other pest insects and mites, basicelly, did not change 1n status No
“pest caused s much concern as it would have without & monitoring program
becease the potential for pest population increases to go undetected, with
the result of serious economic 1njury, wes greatly reduced

The monitoring progrem achieved & maejor step towerd the

implementeation of "true” IFM For many growers, using pesticides only when

and where needed, with proper considerstion given to selecting the nght’

meterial end dosage, became the norm Thus, growers who participated in
the momtoring program used as much & 50 & fewer 1nsecticides and

miticides, on average, than those who sprayed on & routine QB]ENU&F

T
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. schedule (Hardman et al, 19684c, Advisory Committee on Tree Fruits, 1985).

Growers would be anxious to use nonchemice! alternatives, new
orcﬁard designs, and improved msnagement procedures (that would
discourage or prevent pest problems) 1f the technology could be developed
and demonstrated to be as effective and cost competitive with present
systems The use of alternative controls warrants constant monitoring and
limit‘less trust in techmques and advisory staff Therefore, for IPM to
progress further, by taking advantage.of new developments, 1t 15 essential
'that monitoring tools and traned personnel be well establiched In Nova
Scotia,; orchard pest managi"e'ment 1s approaching the hmits of currentiy
available and commercially feasible technology

Monitoring techmques‘ for WM, RAA, and ABE were improved,l but all
.techmqueé need Turther refinements, including the development of feasible
and accurate natural enemy assessment methods All thresholds should be
'reevalua'ted on an snnual basis, taking into account detailed economic
factors and natural enemy influences These kinds of improvements must be
achieved by government and umiversity researchers because of the high
costs involved and because incentives to private investigators are usually
nonexistant or 1nadequate However, the application of new monitoring
technology and thresholds would best be accompliched by the private sector
becau’s‘; of inherent efficiencies (mMinimum 1mnle}nentatlon costs) and
concerns over reputation (quality service)

ln. conclusion, | feel that growers, governmeni, and private
consultants must copiperate totally, and have llmnlle);. trust 1n each other,
if apple orchard pest management 1s to progress from limiting the use of

pesticides to the implementation of IPM according tots full imphications

~

s s
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"Appendix 1. An example of the weekly newsletter

1985, IMMS contributed data and observations to issues 4 through IS

In
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APPLE SCAB: The wet weather continues and so do the infection periods. The wetting period
which began the evening of Tuesday the 18th, lasted until 4:30 PM on Wednesday the 19th.
This was a 19% hr wetting period with an average temperature of 170¢’ resulting in a heavy
infection period. Heavy rain during Monday night, June 24th, resulted in 33 mm of rain
being recorded at Kentville. This infection period began at 10:30 PM in Kentville and
lasted until noon of Tuesday the 25th, for a 13% hr wetting period with an average 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-going
and will be another heavy infection period.

As one would expect from the sever1ty of the weather, apple scab is being found in the
orchards. In most cases the scab is only being found on the foliage and not the fruit.
when scab is found growers do not have too.many options with regards to its control. In
the past Cyprex, Easout and Benlate have been used to burn out or weaken the scab lesions.
The use of these materials will depend 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 these
materials applied as two back-to-back sprays, 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 following fungicides: captan, Manzate 200 or Polyram. If you
have already used these materials twice this year then- you would be advised to use either
captan, Dithane M45, Manzate 200, Dikar or Polyram for the remainder of the season. The
other option to grgwers is to try and stay ahead of the infection periods, keeping.the
fruit covered with fungicide to 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 to 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 is 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. They have a good residual life and
you need that several days of good control to obtain satisfactory results. At this time

we are going to extend our treatment period for red mite all the way through next week,

to JULY 6. Wait for good weather before you apply a miticide. After checking all b]ocks,
the private monitoring service found that 15% of monitored blocks require a miticide now.
APPLE RUST MITE was not at economic levels in a single block.




CODLING MOTH: Development of this species has also been slow due to the weather. At
this time it appears that treatments will not be recommended before Saturday, July 6
and the period July 6-12 will be the recommended treatment perfod. This is certainly
on the late side. There are a few areas in the Valley, particularly Grafton, where
codling moth seems to be a few days earlier. If it has seemed that your treatments
have missed the earliest hatching larvae, you should try to treat right around July 6. M
ANY growers who, because of their apple scab spray schedule, feel that the codling moth
treatment has to be applied July 3-5 should use a HIGHER rate of insecticide than §s
indicated by trap captures. This is because the residue wWill have to last longer to
ki1l the hatching larvae. If regular rainfall continues this will also have to be
considered.

The normal interpretation of pheromone trap captures is as follows:

TOTAL MALE CAPTURE/TRAP TREATMENT
0-49 no treatment
50-99 . organophosphate & rate-
100-199 organophosphate 3 rate
200-more organophosphate 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 reasons for this could only be explored on an individual basis. The
beneficial orange maggots have finally appeared but are too late to have any real
impact this year.
SPOTTED TENTIFORM LEAFMINER: The mines are showing up quite well now. We would not
try to assess the first generation until next week, the first week of July.
FRUIT THINNING: The cool and wet weather has resulted in slow fruit growth this year.
In most orchards visited this week Red Delicious were at or near the % inch stage of
fruit development. In situations where Red Delicious are overset an application of Sevin
will help to thin the fruit. The wet weather makes it difficult to predict what the
June or July drop will be 1ike and how effective 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% 1b/ac |/
and Sevin 85WP 2.2-3.25 kg/ha (2-3 1b/ac). The Sevin can also be used to thin Spy where
overset has occurred.
UREA: The last couple of days I have observed orchards with 1ight green foliage. With
drier and warmer weather the foliage colour should improve, however, where 1ight green
foliage is observed growers would be advised to apply urea with their next spray appli- .
cation. ‘ , '
NSFGA ORCHARD TOUR: The NSFGA annual orchard tour will 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 summer, PLEASE contact the Centre at: \

Kentville, 59 Webster St., 2nd Floor 678-8800

Middleton, Canada Post Bldg., 2nd Floor 825-4446.

-

Written by Bil1l Craig and Rick Whitman, Horticulture & Biology Branch, NSDA&M
in cooperation with Agriculture Canada and IMMS.
\

»
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Appendix 2
Life cycles af selected insect and mnt})ests of apple 1n Nova Scotia
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* Appendix 2 {cont'd)
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~ Appendix 2 (cont'd)
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See Appendix 3 for pest sbbreviations

2 A= adult, AS = active stages, DG = deutogyne, E = egg, FFM = fall form

(migratory), FFO = fell form (oviporous female), L = larve, M = migratory
form, N = nymph, P = pupa, PR = protogyne, SPF = spring form, STM = stem
mother, SUF = summer form
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Appendix 3
An information sheet that was circulated ty apple growers snnually
" Insect and Mite Monitoring Services =~ | .

. 8
Pest abbreviations, optimal treatment periods, and thresholds for 1985,

Mrev Expecrejd optimalW
‘ ireatment period
1) Green pugmoth GPM Bud separation M-He
2). Speckied green frmtwo\rm SGFW . Pink - 1 Yarva/15 himbs
"3) Winter math WM ‘Bud sepsration L-Me /
4) Paleapple leafroller PALR Eariy celyx  M-H# “ )
5) Rosyapplesphd . RAA Eernj calyx-end June 0.5 col /ft of tres height
6) Stinging mnds SM Early calyx 8720 himbs bests
7) White apple lesftopper  WALH Earlycalyr -, 0.5/eaf( 13tgen)
° 2.0/1eaf(2Mgen) ,
8) Fruit-treelesfroller FTLR Early celyx M#*
9) Apple maggot: AM Mid July-midAvg. 1 edult/orcherd
10) Codling moth ; t™ - Eerly-mid July 50,10 males/trep . .
11) Eye-spotted budmoth £SBM Mid July . -- h
12) Spotted tentiform leafminer STLM Mid-late July 1 Yive miner /leaf
{154 generation) ’
13) Apple rust mite ARM Mid June-earlyAug  M-H* ” ’
14) European red mite ER&?3 Mid Jure, md July,  30,10,15 i

mid August © mites/leef /‘\\
[ .

* Qushtative assessment clagsifications

YL .. s vErghght

L. .. . - Tght

L-M .. light-moderate )
Mo o ... . moderste . :
M-H.... oo . .. moderste- heavy ' : "
B e s v hesavy A .
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Appendix 4-

Distribution of Dysaphis plantaginea(Pess.) colonies on 8 susceptible
\ * |
cultiver of apple in Nova Scotis, and & new economic threshold.

T RichardE. L. Rogers
Insect end Mite Monitoring Services -~
RR#S Berwick, Nova Scotia .

‘ Conade BOP 1ED.
‘ © Abstroct Vo
Oolonies of rosy apple aphid (RAN), Dysaphis plentagines (Pass) were munted on
three Cortland trm in each of three orcherds in mid June and eerly July, 1982. Cerdinal mmt
 positions and locations of colonies in upper or loweg half of trees were recorded. Mean tree
heights were 1.6,3.2, and 4.4 m in orchards 1, 2, and 3 respectively. More colonies were found

+ on the lower half of each tree regardless of height, and no cardinal point position was favored over

any other. Maximum colony sbundence averaged 13.7, 2.1, and 1.3 (orcherds 1, 2, and 3

raspmlvely) Injury date were collected, but not nemsarny from the study trees. Omhard !
, (low yield) had 90 0 % injury by RAA, end orchards Zand Jhed ! 4 % ond 0.5 ¥ respectively.
Plotting the dete on a log/log scale resulted 1n a straight line. Maximum acceptable injury by 8
single pest is normally considered to be 1.0 8. According to this assumption, 5.8 colonies m~! o

tree height could be tolerated Consideration of other factor’s (yield, excessive honeydew, ‘subtle_

fruit injury, unsightliness of numerous odlomes, rapid expansion of colony size end numbers)

influenced reducing the threshold to 1.5 coloniesm~ 1 of tree height. This thrqehold worked well,
and it appeared that when this Teve! of sbundance was reached, niatural enemy pressure was not

enough to prevent further colony ?velopment
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Summary of annual mean abundances of some pest insects and mites of Nova

Scotrs apple orchards, 1979-1984.

——

1880

- Pest! 1979 1981 19862 1983 1984
SGFw2 495 204 249 20.6 346 5.6 -
wM3 L-M L-M L-M L-M M M
PALRZ --4 L L L L L
RAA 2.65 26 01 3.7 3.2 716
SM7 54 7.6 140 105 g6 142
AM2 09 04 03 0.2 06 05
M-18 57.6 255 432 515 47 3 41.0
CM-2° 66 2 56.4 653 73.9 625 449
ESBM- 18 21.0 16.2 17.3 79 123 161
ESBM-2° 318 36.9 259 203 - 18.6 234
ARM-~ 110 -- -- VL L L L, -
ARM-2 -- -- L L L E-ﬁ o
ARM-3 - -- L L, . L L ‘
ERM-111 165 74 17.7 10.3 61 187
ERM-2 13.2. 79 10.5 22.1 10.0 19.6
ERM-3 108 10.0 8.1 7.6 9.4 79
1 See Appendix 3 for pest sbbreviations and qualitetive assessment cotegories.

2 Adults.
3’ Qualitetive assessment of larvae,
4 Not momtored or no definable results -
5 Estimate of colomes per 151t (4.6 m) tree
v ‘6 Colonies per 151t (4.6 m) tree; calculated from mean per foot.
=~ 7 Nymphs :
8 Adult trap capture to first trestment.
9" Adult trap capture to first treatment + residus! (1 e. balance of catch for season).

10 Qualitative assessment of all active stages
11 Ouantitetive count of ai1' developmental steges combined
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AppendfX 6

' Lo o ‘
Somie results of fruit and foliage 1njury surveys, 1980-1964. Fruit injury1s
expressed as mean percentage of crop, and foliage injury is @ meen
qualitative assessment category!.

Pest! 1980 1981 1962 1983 1984
W2 0.70 0.48 0.44 0.41 0.59
PALR 0.26 0.08 , 013 0.05 0.02
RAA 0.68 0.19 0'.62 050 042 .
S 033 017 0.37 0.18 0.17
M 1.08 _ 0.33 0.26 0.73 1.04
ARM '/ N L L L L
ERM L L-M L L L-M
1 See Appendix 3 for pest sbbreviations and qualitstive assessment categories.
2 Fruitinjury from SGFw, WM, and FTLR combined . »
v
t \/ ”»<
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Appendix 7 -

Summary of monitoring results, 1979-1985. Percent of orchards having
pests ot treatable levels of abundance, but not necessarily treeted Dota |
from 1979 to 1964 were reworked Therefore, figures may differ somewhat
from those reported elsewhere.

Pest! 1979 1980 1981 1982 1983 1984  198S
-GPM  --2 - - T Tl -- - 215
SGFW 90. 1 6.2__ 289 - 262 ™ 640 0 --
WM 955 911 61.1 74,0 829 737 505
PALR? -- 0.7 0 06 17 3 38
RAA 14.0 10.3 57 16 1 246 520 70.6
' SM 19.7 17.1 28.9 333 423 450 274
WALH-1 - 1.0 8.0 50 ' 40 330 10.7
WALH-2  -- 20 130 20.0 5.0 10.0 --

FTLR 140 0 0 0 0 0 0

AM 492 425 321 25.6 494 393 31.9
CM 520 . 27 365 464 423 352 44.1
ESBM 386 260 277 3.0 40 117 --
STLM-1  -- 240 19.0 1.0 1.0 30 - 05
STLM-2 - 270 300 40 0 30 --
ARM-1.  .-- 1.0 13 <0.1 1.1 <01 0
ARM-2 - 5.0 11.3 10.7 7.4 143 86
ARM-3 - 5.0 88 3.0 1.7 <0.1 27

ERM-1 16.5 34 157 7.7 40 ° 216 . 160
ERM-2 35.3 226 29.6 456 211 465 396
ERM-3 293 315 19.5 226 10.9 230 374

1 See Appendix 3 forpest sbbreviations and quelitetive asseasment categories.
2 Not monitored or no definable results.

3 Based on larval survey

i

"
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Appendix 8.

IMMS field record s'ieet.

.
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INSECT & MITE MONITORING SERVICES

RR*S Berwick, Novas Scotia BOP 1EQ
(902)538-3521

FIELD RECORD- 198  Sete___

Notes.
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Appendix 9

T

IMMS

A.R. 5 BERWICK, NOVA SCOTIA
BOP 1E0 PH. 538-3521

--- GROWER REPORT ---

DATE
GROWER

PAGE

OF

BLOCK(S)

PESTS

Peat Statuy

Fecommengationt”

Pt Stann
Recommendatione”
Pue! Status
Recommendathons”
fast Status
Recommendstons®

Peat Status

Recommendations

Speckled Green Fruit Worm

-

Winter Moth

Rosy Apple Aphid

-} White Apple Leal Hoppar

Apple Bvowq Bug (Stinging Bugs)

Pale Appie Leal Rollet

Fruit-Tree Lea! Roller

Apple Rust Mite

European Red Mite

Spotted Tentilorm Leat Miner

Codiing Moth

Apple Maggo!

Eye-Spotted Bud Moth

Others

Notes and Specitic Becc d

* v - Controf Recommended

12

X - Control Not Recommended:

80
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INSECT AND MITE MOMNITORING SERYICES '

RR®S BERWICK, KINGS CO., NOVA SCOTIA BOP 1E0 TEL (902)538-3521

PRICE LIST - 1985
BEQHLAB_ SERYICE :
insect and mite monﬂoring station ( covers s maximum of 4 hectares;
includes treps end supplies necessary to monitor all major, and some
minor arthropod Pests 0 8PP1B)..... .. cocoee ot e+ et et e e e e, 199.00
Apple scab survey ( monitored blocks only, includes inspection of fruit and foliege for new scab
lesions from primary infection periods - approx. eerly May to lete June, survey usefu
for detecting errors in timing fungicide applications or spray ineffectiveness -aiso the last
inspections can determine If 1t is safe o lengthen spray intervals). ............ ... 75.00
PE STNGIE VASHL... . ...oeoovoreeoesnserseeeesssesssscesessesesssssssssnes asesses eosesseseseremmesmssseees (20.00

CUSTOM INSPECTION SERYICE : ( further information and quotetions aveilable upon request)
Winter moth, stinging bugs, paleapple leafroller ,whitd epple leafhopper, rosy ephid

PBE PBSL/VISTL. oo et srisenaees evertasstesssebesbassses ssssrnses tesenesssissisosasaston 20.00

eoch additiond! pest on SIME VISIL.. ... e e e 15.00
Codling moth, eye-spotted budmoth, speckled green fruitworm

BOCH {rBD + PIACEMBNT........covervrirrereins e bbb sstsaresrsneene Lerrremnrenrassins 20.00

eoch visit there after outside of fully monitorad bIOCKS..............ccccccoovurvvcrcnnccrrencanes 15.00

each visit therg after in fully monitored BIock ............cccccev vt e 10.00
Apple maggot - ~

Outside of full itored block '

per trap ( placed, snd nspected 5-6 times). ... ... ..o e 50.00 S

2 0r mOre traps Per DIDCK, BACH..............cccreee e e ne e e st os st e 35.00

{n fully monitored biock,

per trap ( placed, 8nd INSPECted 56 HIMES) .........ccoeve ovveervereeis cveveeresnsiesrese 25.00-

2 or more trops per block, aoch ........................................... fovtsenesniian s es st e ses 20.00
Blueberry maggot )

per trap (placed, and inspected 4-5 times) ............................................................... $0.00

20r more traps per field, 8BCN..............coov oot 30.00
Mites (will accept samples from all apple districts of the maritimes; call or write for details)

per somple (includes sssessment of 3 p&st and 3 beneficial mu&s) .......................... 30.00

2 or more samples per block, eech ... et erevereninererienes et 25.00

] \
OTHER SERVYICES : !
Bee hives for pollination (limited number aveilable),eech .. . .. ... ... .. .... 30.00 !
Custom honey extraction, and extractor rental ... . ... Pplesse call for prices ‘
Other erthropod, ond some vertebrate pest monitoring and tropping //
in both forest and agricultursl situstions (eg mouse population .
&shmahon) el evies svane eerine @ evea < n e e revarenn oe s eeereriinene + e+ oo ... p1EBSE CBY) fOr Quotations /
ELSLUAHAGEHENL ﬁ!.!BP.LlEﬁ b
Yellow sticky traps (blueberry / epple moggot), pkgof 3. ... .... . 12,00 / .
Pheromone trap plus lure (codling moth, eye-spotted budmoth 6 frunworm) .. . 10.00
§
Terms: Rebate of $5 per station if payment for stations received before June 1 ( back deted checks or |
checks delayed by mail not considered 8s payment before such date); otherwise, 4 equal snd interest |
free monthly instaliments (e.g. 199 X No. of stations/ 4 = insteliment payment, first payment due on
or before May 31). Installments and ather biltings over thirty days subject to interest of 2.0% per
month ( 24.0% per annum). .
. ~
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