Crop Profi k: App Bs in New York

I. Profi B Prepared By:
EricH arrington/George Good
Corne BUninersity/PMEP
5123 Comstock H all
It aca, NY 14853
607-255-1866

Il. BasicCom m odity Inform ation

Stak Rank: 2

% U.S. Production; eeeeeeeeeeeeeee- 12%

Acres PBn®d: . 55,000
Pounds H anes®d: meeeeeee 1,070 m i lon
Cash Vale: H10m i Mon

Year¥ Production Cos®: ......$

Production Regions: Easern NY (Co lim bia, Dutd ess, U Ber counties), W estrn NY (Niagara, O r Bans, Osw ego,
W ayne counties) and tie Cham p hin Vally .

Cu luralPractices:

Commodity Destination(s):

Fresh Mark et e 50%

Pro@ssing e 50%
I11. Restinform ation

Key ©OPest

AM =app I maggot,Aph =Spireaaphid and app I aphid;CM = cod blhg m ot ;ECB=European corn borer;GFW =
green fruity orm ;OBLR =ob ljuebanded Bafrolr; FC=phm aurau bo;A =potato Bafi opper;RAA =rosy
appl aphid ;RBLR =redbanded Bafro Br;STLM = spoted €ntiform Bafn iner;TPB=tarnished p kntbug;W A LH
=whit appll Bafi opper.

1. App k Bbth Leafminer

Type of Pest Insect

Fequency ofOcaurrenc: Annua ¥ in easern h aFofstatk

D am age Caused: Senere dam age can cause fruitstunting or prem ature ripening, preh anestdrop, or defo lation.
Trees stressed by drough tor ot er pest are m ore prone © tese eflects.

% Acres Affected: potntia 00% ;actua K0-15% _Prim ari ¥ H udson Vally.

PestLife Cychs: There are t ree generations of Bafm iners per year.They onerw inkras pupae in hstyears Bawes.
The 1/4ind bngadulk emerge and m at duringh aFind green © pink .Eggs are hid in te exeningon te
underside of Banes . The eggsh atth in 5 b 16 days depending on tie €m perature .In te firstt ree instars, te hrwee
form 'Sap-keding'”mines whid appearas sm alki Lery patdes onte undersurface ofte Baf.inte bhsttw o
instars, e Bhnee form “tissue-keding™ m ines . These are d arackerized by t e £ntshape w it spot appearingonte
upper surface oftie Baf.

Tim ing of Contro 1 1st-pink /peta Ha B2nd--car¥ 31 ¥;3rd--m id August

Yie B Losses: indirectpeststresses tree's productinvity, butnotm ore t an 5%

RegionalD ifferences: doesn*tooour in w estern New York

Cu luraliContro IPractices:

Bio bgicalContro BPractices: Se\eralbparasi® and predator spedes suppress Bafm iner popu htions .

Pos €H anestContro IPractices:

Oterlssues: Insectiddes are note fectine against hnee onc tey h ave progressed o e tissue-eding stage -

ChemicallControl for App k Bbt Leafm iner:

esénvalrat Preb bom 1st-pink/petaliall 1
(Asana XL 20 | and 258007100 50 Ccary iy 1 21 | 12

gal

0.66EC) co\er 3rd--m id August 1




oxam v 1 Preb bom 1s€-pink /peta ol 1
(s 1ey2|_) 10 | and 1p%100gall | 2nd--car¥ 11y 1 14 a8
Qo\er 3rd--mid August 1
; Preb bom
permethrin 16-640z/100 i
Ambush 2EC 2 |and a 15t-pink /peta i M 1 |1
( QO\ET 9
; Preb bom
permethrin 16-640z/100 i
(Anbust 25wP) | T30 g 15t-pink /peta i M 1 E| 12
permetrin Preb bom
(Pounce 3.2EC) 2 g&r 1-2 0z/100 gall | 1st-pink /petalall 1 PE 12
im idacbprid Ist-petalall
(ProwdoFiGF) 60 | Cower 20z/100gal | 2nd--cary i ¥ 1each 7 12
. 3rd--m id August
abamectin
(AgriMek) 20 | Cower 10 oz/Aare PFPF 14 days 1 28 12
Preb bom 1s€-pink
(L:niﬁzmzy;g 5 |and ng E P00 2nd--eary i § leacr | 14 72
' oNer g 3rd--m id August
PRl

2. App F Maggot

Type of Pest Insect

Fequency ofOcaurrence: Annua ¥ in potntia ¥ exery b bck

D am age Caused: Signs oftie infestation on t e fruitare minut egg punctures in tie skin and pitied areas on te
surface .In BE season \arieties, tie injury usua ¥ appears as corky spot orstreaks on te flsh _In varie ties ripening
during J1 ¥, Augustand Septm ber, open tunne I m ay oocur .Rotprod udng organism s folbw t e m aggot causing
rapid decay ofinkstd fruit

% Acres Aflected: potntia L00% ;actua k5%, >60% in H udson \ally

PestLife Cychs: The adu kofti e app I m aggotis ab kck-bodied fy sigh th smalrtante house f¥.The £malis
hrgertante mall,and has fourwh it bands across t e abdomenwhiltemalhason¥ tree. The wingsofte
Tl are cossed by four dark bands.The adu kflkes emerge from teir onerw in®ring puparia (cocoon- ke structures)
in te ground during te hterhaFofdine and continue oemerge tirough e midd B ofAugustThe Fles require
approxim ae ¥ 10days aferemergenc o ed, m at and hyeggs-During tis ime tey may be seenrestngon te
Baves or fruitofapp s and ot erh ostp knt hpping up drops ofm oisture w it teir fishy m out part._The £m al
has ash arp oMposiorw it whid she punclures tie skin oftie appll and insersherminue whitish egginbote
pubofte fruit A krge num ber ofeggsm ay be depositd in asing I fruit and fruitt oftte b \arieties becom e
dim pld and pitied as aresuEThe eggs hat in 4 6 days;t e young m aggot begin atone © tnne ki rough te
fruit, causing brow n raill.Bad ¥ infs&d fruit ofen falo te ground ear¥.The numerous trailin te fruitreduc
te inside oftie app l o abrow nish pu by mass and render itunfitfor consum ption.The fu lgrow n m aggotis about
3/8ind bngandiswhitish orye Bbw whit incobr.The m aggotemerges from te falln fruitand burrowsintote
soifoadept ofl 2indies.H ere itd anges © apuparium ,inwhia itoverw iners.The folbw ing year tie cycl
start again.

Timingof ConttolAs tie eggsare insered directlh inote pub beneat te skinofte fruit and as t e m aggot
nexer Bane te appl untbbey are fulgrow n,itisim possio B okilMbem wit anyinsectidde spray.Likew ise, itis
im possib B tokiltem wit any spray appled ot e soilles te adu kflks m ay be migrating o t e fruittrees from a
hedgerow or abandoned fruittrees nearby . The adu Eflks,h ow e\er, can be readi ¥ destroyed by h aving t e fruitand
Baves conered by an insectidde .As stakd abowe, tie fles do notbegin ©© hy eggs unt O days afierem ergenc and
during tis tme ®€ed onm oisture presenton te fruitand folage . For adequat prokction againstt e app I m aggot,
oontro boft e Flks m ustbe m aintained from te Bstweek in dine © rough ear ¥ Sepem ber.

Yie B Losses: <1%;ifuntreatd,~ 30% stakw ide

RegionalD ifferences: high er popu ktion pressure in H udson \Vally

Cu luraliContro IPractices: rem ovallofw i B h os® and abandoned app I trees

Bio bgicalContro BPractices: insignificant



Pos€H anestContro IPractices: NA
Oterlssues: “Atiractand Ki lm ay h ave pokntalbutprobab § notfor con m ercia Entrprises .

ChemicallControl for App B Maggot

azinphos-metiy )
(Guh ion 50W P) 50 Co\er 05 B/100gall | ¥ and August 2-4 14 48
carbary 1
(Sevin 50W P) 1 Co\er 15 B/100gall | &i¥ and August 3-5 1 12
a brpyrifos
(Lorsban 50W S) 20 Co\er 12 0z/100gall | &1 ¥ and August 2-4 28 24
dimet oat
(Dim et oak 4EC) 1 Coner 1pt7100 gall Jdi ¥ and August 2-4 28 48
metomyl 075 pt100
(Lannat 2.41) 8 Co\er gal Ji ¥ and August 2-4 14 72
phosmet 075-1 B/100 )
(Imidan 70W P) 20 Co\er gal Ji ¥ and August 2-4 7 24

3. Cod Ing Mot

Type of Pest Insect

Fequency ofOcaurrence: Annua ¥ in potntia ¥ e\ery b bck

D am age Caused: CM Bnwee are fruitBeders and cause Bl or no injury oot er p hntpars . A hnam ay ke abit
or o ofa fruitcausing an inpry know n as a 'sting *Or, itm ay continue feding, produdng adeepentty intot e
fruit A '$ting" causes asurface b Emish,butun ke adeep entry, itdoes notresu Kin intrior breakdow n oft e fruit
Fuitw it '$Stings"from te firstgeneration usua® remainonte tree,whill tose wit deepentries usualy all
during tie *duine drop 2'Subsequentgenerations m ay or m ay notcuse prem ature drop, depending on tie \ariety .
Second generation Bhnee are active in fruitt rough outAugustThis Ber, deep entry dam age is am ore significant
prob Im because afected fruitm ustbe culld .

% Acres Affecied: potntia B100% ;actua k5%

PestLife Cychs: Aduks: The spring fligh tof CM adu ks beginswhen app s are in b bom _In New York, second and
tird filgh & begininear¥ omid-Ji ¥ and mid-August, respectine ¥_Fequentl, te second and tird fligh & o\er bp,
resu lingin te presenc ofadu ks from ear¥ ¥ trough te remainder oftie grow ing season.CM adu b are 10-12
mm (05in) bng,wit awingspan ofl5®©20mm (075in).The m ot s are an iridesentgray cobrw it ach oco he-
brow n patd , containing copper ©© goll m arkings, bcatd att e ip ofeach forew ing.The hind wings,whid are not
MsibBwhente mot is atrest, are a Igh €r, copper brow n cobr_During t e day, CM adu b rem ain atrestwe B
cam oufhged, on tie bark oftrees .Iftie €m perature is abowe 10-155°C (50-60°F) atdusk , e m ot s becom e actine,
mat,and te €malls hy teireggs-Undersimilhrconditions, e m ot s can allobe actine atdaw n.A fmall m ay
hy up © 100 eggs-

CMeggs are hid sing ¥, genera ¥ on t e upper surface of Baxes, orontie fruit The eggs are fit ovalisc
measuring 10by 125mm (004by 005in).When first hid, anegg is trans Bent it hkerde\e bps areddish
em bryonicring;tiisis calld te "red ring stage :* S orth hefore h atd ing, tie dark head capsu I oftie de\e bping
Bhnacanbe seen;tiisis calld e "b Bk head stage -""Egg h atdh oacurs in 6-20 days depending on pre\ai g
€m peratures . Rrstgeneration egg h atd begins atpe ta aland continues for 2-3 w eeks.

CM Bnwee gotrough 5instarsin 3-5weeks.Ategghata, hnae are about2mm (008in) bngand whit wit
ab bk head and t oradcand anakhie Bs _Lanee are 13-19 mm (05-075in) bngwhen ful grow n_The body is
pinkish whit,whill tehead and ©t oradcand anakhie Bs are brow n_New ¥hathed hrnee seek fruitwhic tey
entrtofed and dene bp_Entry m ay be i rough te calxor te opposit side oftie fruit Lanee discard teir first
bits ofepidermis,teneiter fed beneat tesurface or wnne Mirecth ©te anerofte fruitCM hnee
de Bberat I €ed on tie seeds oftie fruit As Bhnalbde\e bpm entnears com p Ition, B ey eatoutan exittunne Bwh id
teyphlgwit frass.Lanae Bawe te fruitand constructat ic si Ben cocoon under bose bark orinsome oter
protcted spot The cocoon senes as ahibernacu lim forte overw intring hna.

CM pupae are aboutl3mm (05in) bngand brow n_.The pupa Bperiod ranges from 7-30 days,depending on
®m peratures .



Timingof ConttolDegree days (DD), cabu bhtd from base 50°F, are accum u lked from te dat offirstsustained

m ot catd (te biofix).The firstspray is app kd at250 DD50 afer tie biofix . Th is im ing corresponds 1 a predicted
3% egghatd A seocond spray m ay be app kd 10-14 days Rer._Ifpressure is notover ¥ sexere, one spray, app kd at
360 DD50 afer te biofix, is suffident A spray for t e second generation shoull be app kd 1260 DD 50 afer t e biofix
dat .IFCOM pressure is sexere, © atapp bcation shou ll be folbw ed by anot er one in 10-14 days .

Yie B Losses: <5%;ifuntreatd bsses w oull be 30-40% .GenerallO Papp Bcationsh ave m ade CM a secondary pest
RegionalD ifferences: Stakw ide

Cu luralControlPractices: Mating disruption

Bio bgicallContro BPractices: Predators and parasits ed on CM, butt ese naturalknem ies cannotkeep t is pest
from reach ing dam aging I\e Bin com m ercia bord ards -

Pos€H anestContro IPractices: NA

Oterlssues: Rrw sprays are app kd speafical¥ againstCM ;contro Bd by app Bcations againstot er pest (PC and
AM).Loss ofOP3woull make tis asignificantpestofapplls.

ChemicallContro ¥ for Cod Ing Mot :

azinphos-metiy 250-360 and 1260-1370 DD (base )
(Gutiion 50W P) 50 Cover 05 8/100gal 50° B afer 1stm ot cath 23 14 48
Baci lis
turingiensis (B.t) | 1 | Cower 2':;)2/ 100 539'%621%?1&20&37&%'3 (base 2-4 0 4
(Dipe 12X 6.4W P) 9
Baci lis
buringiosis (B9) | 1 [ Coer | Z801/100 | 250360and 1260-1370DD (st | 54 | o | 4
(Dipe ID F10.3D F) 9
Baci lis
euringiosis (84) | 1 [ Cower | 02510 | Z030and 107000 st | 54 | o |
(MVP0JFM) d 9
carbary 1-2 Bs/100 250-360 and 1260-1370DD (base
(Sevin 50W P) 1| Coner gal 50° F) afier 1stm ot catdh 23 ! 12
a brpyrifos 250-360 and 1260-1370DD (base
(Lorshan 50W S) 20 Cover 12027100 gal 50° B afer 1stm ot cath 23 28 24
dimet oat 250-360 and 1260-1370 DD (base
(Dimeth oat 4EC) 2| Cowr 1pri0gal | 5 P afer 1stm ot cath 23 28 48
metomyl 250-360 and 1260-1370 DD (base
(Lannat 2.4L) > Cover 15p7100gal 50° B afer 1stm ot cath 23 14 72
phosmet 250-360 and 1260-1370 DD (base )
(Imidan 70W P) 20 Cover 075 B/100gal 50° B afer 1stm ot cath 23 ! 24

*|fapp kd during t inning w indow , itm ay im pactear ¥ partoflstgeneration

4. Comstock Mealbbug

Type of Pest Insect

FHequency ofO caurrence: sporadic

D am age Caused: The Com stock m ealbbug poses & om apr concrns for t e app I procassing industry ofNew York :
FHrstteemergenc ofaaw Brsand adukEmalls from te cabx ofapp s att e pad ingh ouse aeaks a nuisanc ©
workers .Second, app s tohe m ade into puree typica ¥ are notpee Bd or cored by New York procssors, so
inkstations can potntia ¥ resu kin unace ptab I contam ination oft e product.Anot er prob Im , ofoncern © app
grow ersin e 1930s and 1940s, and againin te H udsonand Cham p hinvalysin te ear 1980s,w as bt atte
honeydew seaetd by te aaw Brsis asubstrat for sooty m olls grow ing on t e fruitsurface - This prob Im allo
occurs on peach es in O ntario, Canada.These m olls resu kin a dow ngrading oft e fruit and are terefore an
additiona Bcause ofeconom ic bss.

% Acres Affected: <5%

PestLife Cychs: The Com stock mealbug adu EEm allis wing Bss and e bngat-ovalin shape,w it am any-
segnentd body (25t©55mm bng)and we Bde\e bped Bgs.Ithas 17 pairs ofbody filkment,w it te caudal
(postrior) pair beingone-tird as bngas te body.-The Bgsand antnnae are inoconspicuous.-The body oftte adu k



fmalis reddish-brow n,buthas awh it appearanc because itis conered w it w ax.Because ofit sm alkize and
short e span, te adulkmallis\eryunke ¥ tobe seen in te fiec B un lss itis captured in pherom one traps;e\en
tenitisdificu Eodistinguish w it outt e aid ofam iadoscope -I1th as a gnat ke appearance,w it de bcat, ah ost
\ein Iss wings, a Igh treddish -brow n body (aboutl mm bng), and W ocaudali bment as bngas or bngertante
body .Itis pecu bar in h aMing t ree pairs ofeyes (dorsall keralland \enttal.The Bgsand 10-segm entd anknnae are
apparent butm out part are absent There are t o generations ofCom stock mealbug in New York,each &k ing 60
i0days tocom p IE,depending on seasona lem peratures . The egg is genera ¥ t ough tobe tie prim ary

overw inkring stage, butreentenidenc from westrn New York indicats t© atsome nym phs and adu k€m alls from
teseoond (summer) generation onerw intr, w it eggs being Rid in te springrater t an te prenvous alAdu k
fmallsand mallsemerge atte same time, from ke dine tomid-i ¥ for te first(overw inkring) generation, and
ht Augustiom id-Sepem ber forte second (summer) generation.Adu k€m alls are presentfor a tota loffour 1 six
weeks, and ovipositior aboutone week aferm ating-Malls survie foron¥ afw days aferem erging.-

The eggs are ¢ BpticakO3mm Bbngand 017 mm wide) and brigh torange-ye Bbw (fig.3), butm ay appeardu Hlr
because oftie w axy fi hm ent conering tiem _Eggs are hid in jum b Bd m asses abngw it te w axy fi hm entous
seaetions in proected p bees sud as under bark aevas, near pruning aut, and occasiona ¥ in t e calx offruit
Thesummergenerationeggs are hid from mid-dine ¢t rough ke i ¥, and te overw intring eggs from mid-August
into October.The sum mer generation eggs h awve an inacubation period ofaboutll days.

The firstand second knalinstars oftte £mall and m all CMB are \irtua ¥ indistinguish ab B .Th ey appear
simikhroadukEm alls exceptt attiey are sm alr, m ore ovallsh aped, bck te bng body filment, and are m ore
orange-ye Bbw because teyhawe Bsswaxcowering.The firstinstar fm all aaw Bris flktened (03 05mm bng)
and pall ye Bbw ,becom ing darkerinime_The second (03 ©12mm bng)and tird (17 25mm bng) instar
fmalls are simi hrin appearanc, butheaom e progressine ¥ brow ner and redder.The tird instar oftie im m ature
mall,calld a'pro-pupa,'is contained in a cocoon t atbegins form ing tow ard te end oftie second instar.Itis 09 ©
12mm bngand e bngat-ovallwit te head, ©torax, and abdomen fused . The fourt stage ofthe imm ature mallis
te pupa.ltisebngat,12t14mm bng, and Mgh treddish-brow n_Aswit te adulkmall,ithas t ree pairs ofeyes
and 10-segm entd antnnae . The onerw inkred eggs hath from mid-Apri kb rough May and t e nym phs (craw Brs)
m igrat from te oMposition siks © teir fedingsits on €rminallgrow © and Bafundersides oftrees and sh rubs.
Thishatdh is compled by tie petalfalktage ofapp Is .Nym phs @ ath atth from tese overw intred eggs are active
from rough W ear¥ May oear¥ i ¥ _As te nym phs approadh te adu kstage, t ey €nd b congregat onoler
brana es ata pruning scar, anode, or atabrand base,as we Bbs inside e calx ofapp Is .Second generation
nym ph s are presentfrom aboutmid-Ji ¥ omid-Sepem ber.

Tim ing of ControlExam ine tie £rminalgrow @ for craw Br adinity periodica ¥ t rough outtie summer.Craw Br
and adu kEEm all actinvity can allobe m onitored by w rapping b bck e Bctricallor w h i® carpettape around scafioll
brana es and inspecting for craw Brs t ath ave been caugh thy te tape . They can be recognized w it ahand Ens or,
wit some experienc, by te unaided eye.

Yie B Losses: <6%

RegionaD ifferences: More com m on butm inim alprob Im in H udson \Vally

Cu luraliContro IPractices:

Bio bgicallContro IPractices:

Pos €H anestContro IPractices:

Oterlssues:

ChemicallControll for Comstock Mealbug:

(L?rszgﬁyggfﬁs) 95 | Coner | 1202/100gall | RaMaMAug.1and Aug.10 3 28 24
diazinon
(DZ N 500 P) 5 Co\er 1 B/100gal PRtHaBAug.1land Aug.10 3 21 24

5.CImbing Cutyv orms
Type of Pest Insect
FHequency of O caurrenc: rare
D am age Caused: Mostinjpry from clm bing cutv orms occursin e springwhen tiey ed on fruitbuds or b bssom s .
The hnee general® £ed onbonte bwercentralportion oftie ree around te trunk, butunderhigh popu ktion



pressure,con p 1€ Enbs orexenwholl trees m ay be stripped -Sm aBirees are ©ie m ostse\ere ¥ aff cked and

abnorm algrow © can resu kffom heaw defo lation se\xerallyears in arow .Feding by cutw orms on tie folage or
fruitduring te fallorsum mer is rare, butm ay occur when te variegatd cuty orm is present

% Acres Affected: <5%

PestLife Cychs: The Bhnwee ofcin bing cutw orm s are hrge, sm oot catrpiBhrs, measuring 12 16 indies (30 40
mm)whenfullgrown._.The bodyhasonba®fw hairsand te head capsull isusual brow norb B ;s0m e h awe
unusua lm arkingson tie head .Lanee oftie diferentspedes varyincobrw it m ostspedes h aving adu lgray-
brow n back ground cobrw it \arious spedes h aMng stripes, spot, orm arked w it dark brow n, b bck , ye Bbw and
whit sp bthes. The dark brow n pupae resem b I © ose of Bafro Brs,butare mud hrgerinsize ie >08 ind (20
mm)]The adu bk are dark brow n or grayish cobred m ot s © at bok quit sim i krand h ave w ingspans ofaboutan
ind (25mm).The biobgy oft e various clim bing cutw orm s \aries considerab ¥ .The m ostcom m on spedes h awe one
or t o generations per year and onerw ineras h alFgrow n lhnae on te soilin Baf lkr and ord ard debris.A fw
otierspedes onerw intkras eggsorevenas aduls_The spedeswhid owverwintras hnae begin b beoom e actine as
teweatierwarms,genera® inmid-AprilThis group ofm ot s derives it name from te hnah abitofchn bing
trees © £ed on buds and young folage during tie night and ten aaw Ing back dow n o t e ground O seek she Er
under Baf lEerordebrison tie ordh ard flborduring tie day.The hrnee ofen curbup tigh th when disturbed .

H undreds of hnvae m ay fed onasing l tree . The hnae m ature by May and entr t ¢ soi Mo consttuctpupal

a am bers .In W o-generation spedes, second generation €eding is minor.Adu kem ergenc \aries am ong spedes as
show nabowe,butte mostaommonspedes are on e wing from dine © rough Sepkmber.Eggs are hid on Bawes,
twigs,bark orenengrasses .New Fhatded hnae oftiesingll generation spedes seek bw \egetationonwhid ©
fed unttlfallvhen tey mowe e ground seeking overw intring sits._Spedes wit m u lip B generations per year
general onerw ineras eggs-

Tim ing of ConttoBAugust when obsened .

Yie B Losses: <1%

RegionalD ifferences:

Cu luralControlPractices: The bestw ay tom onitoris baied budsin te bwercentr ofyoung trees for signs of
firstEedingear¥in tespringand oched te Baf leraround te base oftie tree for onerw intring hrwee .

Exam ine sits on te ground for rold up knee (underchbds ofeart ,etc).The hrnwee can on¥ be obsened keding
in te trees atnigh t Bha Koh traps readi ¥ capture te adu ks, buthecause ofte m any h ostp Bntspedes and

sim i hr Bbok ing nonpestspedes, itis usualy notan efEctine w ay o m onitor.

Bio bgicallContro IPractices:

Pos €H anestContro IPractices:

Oterlssues: Sorare and sporadict atnotenough sprays are app kd © indicak a prefrence ofm akriall.

ChemicallControll for CImbing Cuty orms:

(Biobi‘f - Coner Z:E 027100 | A ugust 1.2 0 4
(Dipe IZB).(t6.4W P Cower 2-8 0z/100 gall| August 1-2 0 4
(Dipe :31;:3 DR Co\er 2-80z/100 gall| August 1-2 0 4
meigng]“;gvr\‘/ B Cover | 18/100gal | August 1.2 21 24
(L;nn;gzmzl./ 4I|_) Coner g - PYL00 | A ygust 12 | 14 | 72

6. D ogw ood Borer

Type of Pest Insect

Fequengy ofOcaurrence: Annua ¥ in prob Im orad ards

D am age Caused: Three generaleeding types h axe been identified fortte DW B on cbna lapp I roottock s -Most
frequentl, €eding is confined © tie burrknotOne orm ore khrvae €ed in irregu lr twunne B beneat te surface ofte
rootinitia I_Atfirst €eding is quit shalbw , butsubsequent®edingm ay extnd as far as 3/4-ina tow ard te ener



7
oft e trunk . Feding confined © b e burrk notis be kved tohe Bastharm fulo te tree . The second type offeding
m ay occur as a resu kofh eavy or repeatd instation ofaburrk not As @ e burrk nottissue is consumed, te hnee

m o\& outw ard and begin o £ed on tie cam bium ad pcentto te burrk not(Type 1I).The tird eding type is not
associakd w it aburrknot butw it bark scalls and injured bark, and occurs infrequentl (Type IlI).Feding outide
te burrk notis © ough tto he more harm fu Mo t e tree because healy cam bium tissue is destroyed .DW B nfstations
can gird B and ki la tree, butm ore comm on ¥ contribut o as bw dechne and yie B reduction ift ey continue over a
bng period oftime .

% Acres Affected: 40%

PestLife Cychs: Onappl,DW B hnwae Red prim ari¥ in burrk nottissue on cbna lroottock s .Burrk not are
aggregations ofrootinittaBwhid cande\e bpon te abowe ground portion oft e roottOc -

Adubk:The DW Badu kh as aw ing span of18-22mm .Bot te fore and hind w ings are m osth clar.The t orax
and abdomen are deep b le-b bck wit ye Bbw markings.Inte €mall, te entire 48 abdom inakegm entis ye lbw ,
whilintemallitisb b wit anarrow ye Bbw ring.Inte Norteast adu kem ergence beginsin ear¥ dine and
oontinues inoeary Spember, peakinginmid-Ji .

Eggs: The eggs are Igh tdesthuthbrow n,oval06by 04mm , and are marked w it ahexagonalbpatern of
s Igh th raised Wnes._Eggs are hid sing¥ on te ttunk, and h atth afer an incubation period of8-9 days.

Lanee: The Bhnae are offwh it bcream cobred wit areddish head capsu I.Lanee pass t rough six instars
ranging in Ingt from I1mm whennew W hathed ©15mm ormore in e hstinstar.Soon aferh atd ing, te hnae
begin o burrow into te softburrk nottissue, orareas under bark scalls _.As tie hnee £ed, reddish -brow n frass is
pushed otesurface,where itcolcts,he B ogetierby sill _.Lanae onerw inkrin te Reding tunne B Reding
resumes whenever te £m perature is above 45-50°F(7-10°C) .Lanvee ofte American pim borer (APB), Euzoph era
semifuneralk (W aller),h ave been found on applin h abitat sim i br © t ose pre®rred by tie dogw ood borer.The
hnee oftie W ospedes aresimibrinsize H owexer, te DWB hnaiswh it bcream -cobred, and h as on ¥ one row
ofaodiet onte abdominallprolgs,whill te APB hnais dusky purpll © gray in cobr, and has W orow s of
caodiesonte proligs.

Pupae: Pupation occurs in te £eding tunne lin a tough si Ben cocooncovered w it bit offrass.The Ingt of
te pupaktage is \ariab I, bsting from 8-20 days,depending on t e €m perature . Rior bemergenc, t e pupa
pushes outoft e cocoon and  te surface ofthe burrknot The am ber-acobred pupa bcase ofen rem ainson te
burrknotafer te adu kem erges.

Timingof Conttol 11 ¥ tom id-Augustapp Bcations are direced atyoung hnwee and sh oul coindde w it egg
hying.

Yie B Losses: Indirectpestofaonsiderab B concrnin NY attis time .

RegionaD ifferences: Stakw ide

Cu luraliContro IPractices: The bestm et od ofprenenting DW Binfstations on cbnalroottod s is 1 avoid burrk not
dexe bpm entUnfortunat ¥, roottoc s w it outan inherenteéndency ode\e bp burrk not are notye tavai bb .
Burrk not found in e ordiard were initiatd in te stoobed orte nursery, and teir expression is infliencd by
envronm entaland cu Bura loonditions in t e ord ard .Som e agricu luraldiem icalw it horm ona B fects, sud as
naph t© allne aceticacid, can increase t e expression ofburrk not .-Root w i Bde\e bp from burrk nos ifnew p kntings
are setw it te graftunion cbse o ground I\e Linestab khed p hntingsw here @ e graftunion is nottooh igh abo\e
te ground, aw ide cone ofsoillcan be m ounded around t e exposed portion oft e roottock © acoom p kh tie same
purpose . The cone ofsoi Im usthe wide enough  prexentfreezing injury o te buried roottock .W h ere itis not
possib I 0 bury exposed roottock s, tie areaaround te tunk shoull be keptw eed free t avoid shade and high
humidity .Bot oftese conditions favor grow © and dee bpm entofburrk not initiatd in e nursery Whit hex
paintbrushed on t e exposed portion oft e roottock before egg hying begins w i Bprexentnew inkstations, and allo
protctagainstsout westinjury o te bark .

Bio bgicallContro BPractices: Se\eraBbparasitoids and a funga Bpat ogen h ave been reportd atiack ing t e d ogw ood
borer, butnone pronide appredab I controll

Pos €H anestContro IPractices:

Oterlssues: A lcom m ercia ldw arfing and sem i-dw arfing roottodk s h ane a€ndency o dee bp burrk not .

Chem icallContro ! forD ogw ood Borer:

a brpyrifos
(Lorsban 50W S)

80 Trunk 15 8/100gall | 11 ¥ 15-Aug-15 1 28 24




endosu lan

(Thiodan 50W P) 20 Trunk 15 8/100gall | ¥ 1-5Aug.-1-5 2 21 24

7. European App B Saw T¥

Type of Pest Insect

Fequencgy ofOcaurrenc: Annua ¥ in Easern NY

D am age Caused: The first hnvalinstar com m ences €eding justbe bw te skin oft e fruit creating a spira bpat
usua ¥ around te calbxend .Shoull e fruitrecine nofurterinpry, tiseary hnaleedingw i Mpersistas ascar
t atis \ery \Msib 1 and ob pctionab I ath anest Folbw ing tis feding, te Bnausual m ok and begins tunne Ihg
tow ard tie seed cavity oft e fruitoranad peentfruit The hna's feding o tie core usua ¥ causes te fruittoabort
As te Bnafedsinernall, iten hrges ik exithol,whid ismade high ¥ conspicuous by te m ass ofw et reddish -
brow n frass, or insectexaem ent.The frass m ay drip on ad peentfruitand Bawes, giMing tiem asim i bhr ¥ unsigh tl
appearance . The secondary €eding activity ofasing I saw f¥ Bhnacan injure allt e fruitin aclis€r, causing stress
on t atfruitto abortor drop during t e traditiona F'dine drop™period -

% Acres Aflected: 70% ofH udson \Vally aaeage

PestLife Cychs: Adubs: The European app B saw T overw intrs as am ature bhnain a coooon a w indes be bw
tesurface oftie soilThe hrva pupatks ear¥ in tie springand emerges as anadu E"f¥""orw asp (fig.1) aboutte
time app l trees come inob bom Aduk are 6t 8mm in Ingt,wit temalsmalrtante €mall _The head is
ye Bbw wit ye Bbw antnnae and b Bk eyes.-The wings are covered w it tiny b bk hairs, ginving tem adusky
appearance - The body is brow n;tie uppersurface appears alh osth bk and shiny and te bwersurface Igh €rand
orange o ye Bbw . The malls emerge firstin tie season, and as t e season progresses bot sexes can be found fl¥ing
unstadi ¥ aboutte b bssoming app I trees Whentey allght tey m ove rapid ¥ around, quick ¥ \brating teir
antnnae . The adu bk apparentl £ed on poln and are m ostactinve when te sun is intnse, usua ¥ around midday.
The average adu EBE span is from one oW oweeks.

Eggs: The emall saw Ty hyshereggsin app b bssoms, ofenatte base ofte stamens.Sheinsersher
ovipositor (tie saw s) ©t rough te sepallThe insertion and w it draw alloft e oMpositor ofen Baves abrow nish
discobration on te sepalorreczptecl,whid he bsindetcting inestd b bssoms.The egg is aboutO8mm in
Ingt , ovalcobrilss,and shiny.The eggs hatdh witin one ©woweeks dependingondai ¥ €m peratures.

Lanee: The hnameasures aboutlZmm in Ingt ath atch .Itis Igh taeam cobred wit ab bck head and
caudalrear)shie M. The head and shie B become Mghtras te hnamatures unti ey are pall brow nin tie mature
fift-instarstage . The Bnainaeases in size by approxim at ¥ 1 4 tim es during each instarsot atwhen m ature itis 9
©l1llmm bng.The cod lhgmot and simikr Bpidoptrous hnee (e g, te Esserappllwomm ), which may be feding
onteappll fruitatte same time as e saw ¥, m ay be distinguish ed from te saw f¥ bhnae by t e num ber of
prolgsonte abdomen_Prollgs are tie flshy,stum p- ke appendages t atexend beneat te abdomen behind tie
tree s Inder pairs oftrue Bgs.There are sexen pairs ofprollgs onsaw ¥ knee buton ¥ fine pairson te hrnwee of
te Epidoptkrous pess.Whenmature, te saw Ty hnae Bave te fruitentr te soilland constructaocoons inwhid
tey remain as pupae unt kb e fo lBbw ing spring - Th e cocoons are egg-sh aped, pard mentlke brow n cases usualy 4
by 8 mm insize .The appendages oftie pupae are notglied ote body,and tiey resemb I mummified adubs.
Timingof Conttol The tim e ofinsecticdde app bcation usua ¥ de®rm ines te exentofsaw ¥ inpry;forexampl, a
ke app bation, afer petall alw i Bofen ki Bde\e bping saw f¥ hnae in tie ear ¥ tunne Ing stage so t attunne Ing
scars w i lbe sh ortand indistinguish ab B from dam age caused by tie tarnished p hntbug.

Yie B Losses: <10%

RegionaD ifferences: The pestis especaly roub Bsome in tie H udson \Vally ofNew York .
Cu luralContro IPractices: None

Bio bgicalContro IPractices: None

Pos€H anestContro IPractices: None

Oterlssues: Peston¥ in Sout eastern NY.

ChemicallControl forEuropean App B Saw f¥:

a brpyrifos Post




phosmet Post 075-1 B/100
(Imidan 70W P) 25 b bom gal Raial ! ! 24
azinphos-metiy Post
(Guh ion 50W P) 65 b bom 05 8/100gal | Pl 1 14 48

8. European Com Borer

Type of Pest Insect

Fequengy ofOcaurrence: Annua ¥ in prob Im orad ards

D am age Caused: ECB Brwee som etim es tunne lin currentyear? sh oot, causing tem towikThe caerpilhrs,whid
are Ightaobred wit adark brow nhead,h ave allo occasiona W been found in e fruit Typica® tis oocurs on
bwer Em bs near groundcover, and in b bck s near cornfie Bs.

% Acres Affected: 10-20%

PestLife Cychs: The fmall m ot has arobustbody and aw ingspread ofabout255mm _Itispalyelbw © kgh t
brown_.The outrtird oftie wingsis usua W aossed by tw odark,zigzag bnes . The mall m ot is sm alr, m ore
s@nder,and darkertante £mall . The outrtird ofit wingsis usua ¥ aossed by W ozigzag streaks ofpal

ye Bbw , and ofen tere are pall ye Bbw areas on forew ings.

Each whit eggisabouth alFtie size ofa pinhead .ltd anges o pall ye Bbw and darkens justbefore h atd ing as
tebrownhead ofte borerinside becomes \isib B.The eggs oxerhyeach oter ke fish scalls.

The new Fhathed hna, aboutl5mm bng,has ab kc head, fine pairs ofprollgs, and apall ye Bbw body
bearing sexeralirow s ofsm allb kck or brow n spot .ltde\e bps t rough fine orsixinstars © becom e a fu lgrow n
hnaabout255mm bng.

The brownpupais1l3t®15mm bngw it asm oot ,capsull- ke body .Mature khnae onerw iner inside tunne il
instubb B, stalls, or ot er protctine p hntm akrialThey pupat in te spring.During ke spring, te adu km ot s
emerge and m ak .Each £mall hys 500 © 600 eggs in sm alim asses of15 t 20 on t e underside of Ba\es .Eggs h atth
in 31 12days, depending upon te £m perature .The young bhnee usua ¥ begin fedingon te Bafsurface and, as
tey mature,begin boringin tie midribs oftte Bawes.During te 4t instar, boring com m ences and continues unt il
pupation.

Tim ing of Conttol dine ;Augustw hen insects or dam age nokd

Yie B Losses: <5%

RegionaD ifferences: m osth H udson Vvally

Cu lurallContro IPractices: Keeping groundconerm ow ed he s prexentdam age -

Bio bgicalContro IPractices: Many natura Bparasi®s oft is corn borer, m ain ¥ flks and w asps wh id haw been
introduced from Europe, existin areas.Oter biobgicalloontto lgent sud as hdybird beetlls, predaceous m its,
and dow ny w oodpeckers h ave alobeen responsib I forsom e borer reduction.Th e backrium Baci lis t uringiensis,
h owe\er, show s mostprom ise for borer contrto

PostH anestContro IPractices: NA

Oterlssues: Damage occursrare ¥ .Usua ¥, regu lr coner sprays ofOP3 minimize dam age -

Chem icallContro B for European Com Borer*

a brpyrifos 8-12 0z/ 100 . )
(Lorsban 50ws) | S0 | COMM | gan m id-Jine ;August 24 | 28 | 24

metomyl 075 pt100 . )
(lannat 241) | 20 | %" | gan m id-dine ;A ugust 2-4 14 | 72

*Jpedficsprays for ECB are extrem ¢ ¥ rare
9. European RHuitLecanium

Type of Pest Insect

FHequency of O caurrenc: rare

D am age Caused: These scall spedes €nd ©be Bssinjrioustan SPH.Where instation isse\ere, wigand Emb
deatt may ooaur as feding scall rem o\e sap from te tree .A m ore com m on prob Em is @ e disco bration offruitand
Baves from ab bck sootymoB whid grows onte honeydew producd by ®eding scall.

% Acres Affected: <5%

PestLife Cychs: These spedes are k now n as softor unarm ored scalls sinc te proectinve aco\eringisa tidcened
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partoft e insects body ratier © an aseparat sttucture Adu kfm all scalls are dark reddish-brow n, ofenw it
b Bk m otthhg and banding radiatingdow n te sides.They haw axery conexhem isphericalkh ape,w it acrim ped
m argin.The European fruit Bcanium issligh th krgertan 1710 ind 2mm)indiame®r.Adu km all scalls are tiny
2-w inged insects .Eggs oft e European fruit Bcanium are whit, and aaw Brs ofbot spedes are Egh ta bred .
Imm ature £mall scalls onerw inkronte bark oftw igsand W bs,usua ¥ being m ore abundanton t e underside .
They resume €eding in te spring and m ature during May -D uring dine t e European fruit Bcanium producs eggs
whid hatd intocraw Brs.Craw Brsmigrat ot e underside offolage to £ed for aboutone mont .FEmall scalls
return © t e bark oftw igs and m bs © continue €eding,whereas m alls usual¥ m ature on folage and emerge
mae wit ®malls_There are one or W o generations oft e European fruit Bcanium per year.
Tim ing of Controll
Yie B Losses: <1%
RegionaD ifferences:
Cu luralControlPracties: In generallconttol w i lbe m ore e fRctine ifti e scall popu ktion on a p kntis first
physical¥ reducd by pruning outheav ¥ instd and sid ¥ branches.In som e cases, hrge sized scalls can be
sarubbed offw it astiffbrush .
Bio bgicallContro IPractices:
Pos €H anestContro IPractices:
Oterlssues: Inddentalloontro Mrom sprays againstm i€s . \Ary m inor pestoou B becom e im portantas grow ers
case 1 use dorm antoi Hor ERM .

ChemicallContro Bl for European HuitLecanium:

. Pre- 2-3gall100 . .
oil 100 b o gal Siler tip 1 0 12
oil 20 Co\er Sjlga ¥100 D orm antto pink 1-2 NA 12

10. Green Huitw orm s

Type of Pest Insect

Fequency ofO caurrence: Sporadic

D am age Caused: Mostfibw er buds and b bssom s dam aged by GFV  hnwee abort Mostfruitdam aged justprior ©
and sh orth afer peta HaBalodrop prem ature I .Som e, h ow e\er, rem ain ath anestand exh ibitdeep corky scars and
indentations.This injury is indistinguish ab I ath anestfrom t atcused by tie onerw intring hnae ofte

ob lguebanded BafroMr.

% Acres Aflected: <10%;as high as 30% in H udson \vally

PestLife Cychs: Adulk: GRV adu s are nigh tflers.Their figh tchbse ¥ parall B app I bud de\e bpm entItbegins
ataboutgreen tip, peak s attigh tcliser, and is com p Ied by te pink stage .GFW adu ks are aboutl6mm in Ingt .
The forew ings are grayish pink ;each ismarked nearte midd Bwit 2 purpkh gray spot, outhed by anarrow pal
border_The hindw ings,which are notMsibBwhente mot isatrest are s lgh th Mgh €rin cobrt an te forew ings.
Fem alls beginegg hying on wigs and de\e bping Baxeswhenappls arein te haFind greenstage .A €malis
capab 1 of hying sexerah undred eggs, butnorm al¥ deposit on¥ 1 or 2 atany ginen sit .

Eggs: GFW eggs are aboutO8mm indiametrand 05mm inheigh €t Fesh ¥ hid GFW eggsarewhit wit a
grayish tinge and h ave num erous ridges radiating from te aner.Sh orth before h atd ing, tie egg takes onam ottlld
appearanc .

Lanee: GFV Bnee pass B rough 6instars .New ¥ hathed hnee are 2-3mm in Ingt and h ave a grayish
green body w it abrownhead and @ oracicshie B .Mature hrvee are 30-40mm in Engt and h ave a Igh tgreen body
and head -Sexerabharrow wh it stripes run bngitudinal abng te top oftie body and as Igh th wider, m ore
distinctw h it Bne runsabngeach side.The green areas betw een tie stripes are covered w it numerous wh it
spedck Is.Young hrwee fed on new Bawes and fbw er buds and can ofien be found inside arold Bafor bud chistr.
O Her hnwee dam age fbw erchlistrs during b bom and continue © ®ed on de\e bping fruitand Bawes for 1-2 w eeks
aferpetalallThey tendrop o te ground, burrow 50-100 an beneat te soiburface, and pupat .

Pupae: The GFW overw intrs 50-100 mm (2-4 in) underground in te pupaktage . The pupae are dark brow n
and aboutl6mm in Engt .

Tim ing of Control: Sine feding adiMty begins before b bom , insectiddes m ay be required when buds dexe bp 1/2
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indi ofnew grow t (green tissue) and again atpeta Mia M Fuity orm s are usua ¥ keptunder controlw it sprays
targeting otier insectpest on app s .

Yie B Losses: <6%

RegionaD ifferences: This pestansom etim es be serious in H udson \vally ;and can som etim es be se\ere in
Champ hin Vally.

Cu luraliContro IPractices:

Bio bgicallContro IPractices: None

Pos €H anestContro IPractices:

Oterlssues:

ChemicalControl for Green Huity orm s:

(Lglrslggﬂyé:)?vs S) 40 k?::otm 120z/100gal | Rl 1 28 24
mei';gzz“;gvr\‘/ 5 | Erle);)m 1 8/100gal | Pink 1 21 24
(ﬁ‘lgé’zlr‘] ?E”C) 10 k')arle);)m 2/3 q100 gall| Fink 1 21 24
e?::;nﬂal;at 2 E‘::m S:IB 02/10 | p i 1 21 12
0.66EC)

gyt | [ [T s K
(Apr: rbrE:;h I2?(:) ! E:f:m ;f i6 4010 | g iam E | 12
N T 1z
(szrnmo: 222(:) 2 g}.:otm 1-20z/100 gall| Rl PE 12
b I B N e L 1 e | 12

11. Lesser App Bw orm

Type of Pest Insect

FHequency of O caurrenc: rare

Damage Caused: LAW hnee fed primarifon te fruitateiterte cabxorsem ends.On¥rare ¥ are te hnee
found fedingon te side oftie appl.-Feding on te fruitis shalbw [K024 inch (6mm)deep]and tie injury isin
te form ofab btthymine simihrinshape ©te Reding injury caused by te redbanded BafroBMr.RBLR,h owe\er,
oconsume teskinwhentey ed,butte LAW Bnae fed justbhe bw te applskinand donotacnsume it There

w i Bofen be an inconspicuous pi Il offrass near t e €eding sit t atis d araceristicofLAW €eding.Dam age from
te OFRMismuad deeperand similrtodam age associatd w it e CM .Conspicuous dark brow n frass around t e
entrance holl is often associakd wit O FM injuryand e hnee willofenentrte side oftie applaswe Bas e
ends oftie app I fruit Fruitin®s®d during t e firstgeneration ofLAW general falo te ground during dine
drop, butfruitinstd during tie second generation w i Bofen contain hnwee ath anest

% Acres Affected: <1%

PestLife Cychs: The adu ks are approxim ae ¥ 028 ind (7mm) bng and hawe aw ingspan ofabout043 ina (11
mm).The adubk are smalrtante chse ¥ re hed orientalruitm ot and dierry fruitv orm _Th e frontw ings are
dark brownin cobrwit scatkered paterns ofgrayish orange pat es and a®w tin frans\erse bands ofsh ining pal
blie.The two hrgestgoll areas are found in e midd B ofthe frontw ing and on top ofthe head When te wings are
folled in te resting position, tese areas form agoll band stretd ing across tie back . The €®mall mot hys betw een
40-60 eggs-The eggs are Fhtovalisks 0.025x 0022 ind (065x055mm ) insize When firsthid, te eggsare whitk,
butsoon twrnaye Bwish cobr.The hnwee reach a Ingt of035ind (O mm)wit ahead capsu B widt of0032 ind
(08mm)Insize and cobring, te hnee are ah ostindistinguish ab I from t ose oftie derry fruitw orm and orientall
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fruitm ot (O AM).A Bt ree oftiese spedes have ananalloom b which separats tem from cod lhgm ot knee,all
are whit wit reddish-pink tinges,and alh axe adark brow nhead capsu I and © oradcshie B _The orientalMruit
m ot €nds ©be pallrin cobration tante otier tw ospedes butm et ods suggestd in te Merature separak te
spedes by boibhg or preserving in speca ifliids donotal aysw ork . The on¥ sure met od o distinguish tese tree
spedes from each oteris®reartem ©adulbhood or nok te type ofdam age tey do-The hnae pupat in tigh th
wowvenwhit cocoons and te goBen brow n pupae are about020ind (5mm)in Ingt .The biobgy ofte LAW is
\erysimihriot atoftte CMw it adu kem ergenc ofeach spedes ooaurringw it in aweek ofeach ot er during
bot generations.Bot spedes overw ineras fullgrow n Brwee in hibernacu b in aadcs and aevices on te tree trunk,
orinte Bafterbe by te tree, or occasiona ¥ in te cabxend offalin fruit The Bnee pupat witiinte
hibernacu khear¥ in te spring, general® during May, and begin adu kem ergence 2-3weeks kerw it peak
emergence by mid-dine . The eggs are hid sing ¥ on te uppersurface of Baxes ordirectlh on t e young fruit Upon
hatd ing, B e young hnae immediat ¥ seard forafruitonwhid  fed and beginmining te fruitjustbeneat te
skin,general near tie cabxend.Deep inernaleding by LAW Bnwee in app B fruitis rare and m any repors ofth is
type ofinjury associakd w it tism ot are due o confusion oftieir hrnvae wit te\erysimibhrOFRM Bnae_The
hnee ofte firstgeneration h ave been repored o bore into e young sh oot ofapp I © fed in ©ie same m anner as
orientaMfruitm ot ,buttiisis rare . The firstgeneration knae com p I de\e bpmentby mid- © k-2 ¥ and m ay or
m ay notlawe te fruitto pupat . The firstadu bk oftie second generation begin toem erge by ear ¥ Augustand peak
emergence general ocours by mid-August Adu Efligh tfrom t is generation,h ow exer, m ay continue into O ctober.
Lanee oftie second generation are often presentath anestand begin © form hibernacu kin O ctober.
TimingofContolRalall
Yie B Losses: <1%

RegionalD ifferences:

Cu luraliContro IPractices:

Bio bgicallContro IPractices:

Pos €H anestContro IPractices:

Oterlssues: inddentalcontro Hrom pe ta Ha Bkprays againstCM and O FM

ChemicallControl for Lesser App Bw orm :

azinphos-metiy Post
Gueinson P | © | b bon 05 8/100gall | REIaN 1 14 48
B.t Post
oipixeane | 1 | bbon 2802/100 gall| RN 1 0 4
B.t Post
(Dipe 11030 L |t bon 2802/100 gall| RN 1 0 4
Bt Post 025-1 %100
(MVP0I FM) L lowom | gal Raial ! 0 4
(Sear:b;cr))\;vlp) 1 E‘::m 12 B/100 gall | R iaN 1 1 12
a brpyrifos Post
worsansons) | 2 | b bon 1202/100gal | R Hal 1 28 24
dimet oat Post
Oinsbone 450 | 1 | b bon 1p¥100gal | Rial 1 28 48
(L;nniﬁimzy 4I|_) 5 E‘::m 15p%100 gall | R ia N 1 14 72
phosmet Post
angantone | 2 | b bon 075 B/100 gal| R IaN 1 7 24

12.0b Bqguebanded Leafrolr

Type of Pest Insect

Fequencgy ofOcaurrence: Annua ¥ in prob Im orad ards

D am age Caused: The m ostserious injury from overw intring O BLR hnwee ocours justprior 1o and sh orth afer petal
falwhen te de\e bping fruitis dam aged -Many oftiese dam aged fruit drop prem ature ¥, butasm alpe rce ntage



13
rem ain on te tree, exh ibiting deep corky scars and indentations ath anest Leafinjury by a lbroods is
d aracterized by te hnae roling Baves and fedingonsurrounding folage . The firstsum m er brood hrwee £ed on
te surface ofde\e bping fruitin e i ¥ and ear¥ AugustThisingry issim i br o @ atcaused by sexerallotier
spedes of Bafro Mrs_Fuitdam age caused by firstsum m er brood OBLR hnwee is usual® m ore serious © an spring
feding by onerwintred hnwee because m ore ofthe fruitinjured BErin te seasonrem ains on te tree ath anest
% Acres Affected: 25-50%
FestLife Cychs: The spring figh tofOBLR adu bk begins about3-4 w eek s after peta lfallon app Bs, and continues for
3-4weeks.Inareaswhere ©e OBLR has 2 generations, asecond fligh toccurs from ear ¥ Augustt rough early
Sepember.OBLR adu Kk are 9-12mm in Ingt and h ave aw ingspan of20-27 mm _The forew ings are reddish - brow n
and caossed by 3ob lque,ch ocobt-brow n bands.The hind wings,which are not\MsibBwhen e mot is atrest, are
pall ye Bbw _Aferemergenc, £malls h ave a 24 h our preoviposition period - They ten begin hying egg m asses t at
gradua W dim inish insize wit each suazeding eggm ass hid .A £mall is capab I of hying up ©900eggs during
her 78 day oMposition period -

Eggs: OBLR eggs are hid on t e upper surface of Banes . They appear as greenish ye Bbw m asses m easuring
about5x9 mm and m ay contain 200 or m ore eggs-The b bhck head capsu Bs ofem bryonic ke becom e \sib I prior
hatdingwhid usua ¥ occursin 10-12 days.

Lanee: OBLR hnwee are indisaim inat ®eders @ atpass © rough 6instars .New Fhated hnae hawve a
ye Bbw ish green body and ab bck head and © oraacsh ie B .Mature hnae are 20-25mm in Ingt and te head and
toraacshie B maybe eitier b kck or various sh ades ofbrow n.The firstsum merbrood of hnee emerge inear i ¥
and com ple teirdeve bpmentin e Ji¥yorear¥ AugustSeoond brood Bnee begin tbemerge in mid-August,
and fed unttBbey reach te tird instarinte falwhen tey constructh ibernation sits on W igs orbark and entr
winerdiapause - These overw intring hrnwee resum e activity tre folbw ing springwhen te tree breaks dorm ancy
and com p e teirde\e bpmentabout3weeks afer te appl b bssom period .O\erw intred OBLR hnwee (spring
brood) firsted onw atr sprout and ten m o\e t rough outt e tree . Th ose Beding on de\e bping flbw er buds do
sobefore b bom and continue 1o consum e fibrallpart t rough outtie b bssom period . Afer petalaBt ese hnee
oontinue fedingon tie de\e bping fruit New ¥ hated hnee oftie firstsummerbrood m ove 1 and fed on €nder
grow ing trminall,w akrsprout, or de\e bping fruit As tiese hnwee reach te tird instar ey disp hy an
inareasing propensity o dam age fruit The second brood knwae,whid deve bpin ke summerand fal€ed
prim ari¥ on Baxes unt Bbey enterdiapause, albh ough tey m ay occasiona ¥ dam age fruit

Pupae: OBLR pupae are dark brow n,aboutllmm in Engt,and are usua ¥ found in ro ld Bawes on te tree .
Tim ing of Contro B Insectiddes m usthe app kd atpeta HaBIfnecssary, anotier spray shoull be appkd in te
summer. Analkrnati\e strakgy is o contro boverw intring hnee atpe ta Halbs prenjous ¥ described, and app ¥
sprays during dine kil e firstsummerbrood adu bk and new ¥ h atth ing lhnae .Conentiona Borganoph osph ak
insectiades are used in tis program .The fligh tofadu k are m onitored w it pherom one traps-The firstspray shoull
be app kd about7 days afer te firstm all m ot is captured and subsequentsprays sh oull be app kd atl4-day
inenal as bng as te fllgh tontinues .

Yie B Losses: 3-30%

RegionalD ifferences: Mostsenere in W estrn NY ;butareas ofi udson and Cham p khin VaBllys h ave inaeasing
inkstations.

Cu luraliContro IPractices:

Bio bgicalContro BPractices: Se\eralparasits attack O BLR hnee butdo notadequat ¥ conttolt e pest
Pos€H anestContro IPractices: NA

Oterlssues:

ChemicallControll forOb Bquebanded Leafrolir:

B.t P ta Haland starting 360 DD
(Dipe 12X 6.4W P) 20| Coner 2-802/100gal (base 43° F) afier 1stm ot catth 24 0 4
B.t P ta Haland starting 360 DD
(Dipe 110.3D P 8 | Cower 2-802/100 gal (base 43° P afier 1stm ot catdh 24 0 4
B.t 1 Coner 8-28 0z/ 100 Rt Haland starting 360 DD 24 0 4
(Biobit1.6FC) gal (base 43° P afer 1stm ot cata
B.t 025-1q%¥100 Pt Haland starting 360 DD
(M\WPO.I V) 1| Cowr gal (base 43° P afier 1stm ot catdh 24 0 4
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Bt .
rgne | 1ot o e | 74| 0|
(L?rsg;ﬂyggﬁs) 40 | Cowr |1202/100gal Sie%ﬁ?iﬁe?il%?ﬁ%ﬁm 2a | 28 | 24
meeaay | 5 Jor [ st e | 20 | % | ™
ey | 1| Coner | e R e e o | 23 | PP | 12
gy | 1 |Cowr | he eI | g s | 23 | PP | 12
(sz;m@e 222(:) 1 | cower |1202/100gal (F;a?eizr?ylli:?i Sering 36000 1 o3 | pE | 12
ey | 1 |Cowr |LEs20/100 | valala cering 3000 | 23 | | 1
oo | 0 [ | syt et ey ||

13. OrientalHuUitM oty

Type of Pest Insect

Fequencgy ofOcaurrence: Annua ¥ in prob Im orad ards

D am age Caused: The OFM €eds in bot \egetatine grow © and fruit The firstgeneration,whic is €edingwhen
trminal are sucou Intand €nder,de\e bpsah ostexclisive ¥ in te \egetatine grow © - The hnee ofenentrte
trminalatt e base ofa young Baf, and tunne Mow ard t e base oftie shoot Instd €rminalwikand die back
te margin ofkeding, and are conmon ¥ calld "Strikes or "'flkgged sh oot ' eaw W ig inkstations ofnursery stock
can ad\erse ¥ afecttie shape oft e ree _.Axi lhry buds ofen begin togrow when te £rminalkh ootis ki Bd, causing
te tree Oh awve abushy appearance -

Inkstd app s h axe acolction offrass atte exitholl oftie insects €eding wnne Boratt e cabx end_ltis
difficu Etodistinguish betw een O AM dam age and cod lhgm ott dam age .0 FM ke £ed random ¥ inte appl,
and usua ¥ do not®ed on te seeds,whill cod lhgm ot hnae usuall wnne KMirecth ot e core ofte app l and
fed onte seeds.Lakrinstar hnae ofthe W ospedes m ay be distinguish ed by te presenc or absenc oft e anall
comb atte ipofte abdomen.The anallcom b is presentin e O RV and absentin e cod lhg m ot .

% Acres Aflected: potntia 100% ;actua B.0%

PestLife Cychs: AdukThe aduBEORM is asm aBgrayish mott wit aw ingspan ofapproximat ¥ 13mm (05in).
Adulk oftie onerw intring generation begin oem erge aboutt e im e ofapp I b bom , and £m alls begin 1 Ry eggs
aferatw o- o fine- day pre-oMposition period .Each £m all can hy up 1 200 eggs during her sexen- 1 €n-day
owMposition period -

Eggs are found on upper Bafsurfaces, frequentld on te €rm ina Ilafofa young sh oot Each eggis s Igh th
ovallmeasuring 06 x07mm (02x 03 in).Itis ttans hentwhi® when first hid, d anging ker o anam ber o br.
The incubation period \aries w it &m perature, ranging from t ree © four days atm idsum mer, © se\xen t fourten
days during tie coollr partoft e season.disthefore e hnahatdes, te dark head capsu l can be seen trough te
egg-Thisisknownas e 'b hck head ' stage -

Shorth afer h atdh ing, hnee entr young trminall or fruitand begin  ®ed . The hnwee pass t rough four ©©
fine instars, and range in Ingt from 15mm (06in)whennew ¥ hatded o approximae ¥ 12mm (5in)when
mature .New ¥ hathed hneec are white,wit ab ha head capsu B .Mature hnae are dirty wh it t© pink in cobr,
wit areddish brownhead capsu I._Ifa®rminalbecom es unsuitab I as a food sourc before hnale\e bpm entis
oom p e, hnee seek otererminall, orm owve o fruitibcom ple teirdene bpmentMature hnee Bave teir
feding sits tospin cocoonsinwhich tey eiter pupak, orentrdiapause © overw inkr_Diapause is aresting
period t© atalbw s m any spedes ofinsects suspend dexe bpm entunt B eat er conditions becom e favorab B.Inte
OPRM,diapause is induced by deaeasing day Ingt in hesummer.

Pupae are found w it in cocoons on te trunk (usua ¥ w it in tw o fetoft e ground) orindebris on © e ground
under e tree .The coaoons are construcked ofsi B, and are conered w it particls oftie surface onwhid tey are
spun.Ear¥in te season, near ¥ alloft e Brwee pupat soon afer spinning a cocoon . The pupa ktage kst from
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twe Lle ofifeen daysin tesummer, and somewh at bnger atwo Ir €m peratures during te spring.-Latrin te
season, as day Ingt deareases, an inaeasing proporton of hnae entr diapause  o\erw intr._Diapausing hnaee
pupat and emerge te folbw ing spring -

TimingofContolRtalaland mid-summer

Yie B Losses: <10%

RegionaD ifferences: Notas prob Im aticin Ch am p khin Vally as in ot er areas

Cu luralContro IPractices: ad pcentpeach orad ards ofen are infstation sources

Bio bgicallContro BPractices: More t an 130 spedes ofparasitoids h ave been reportd atiacking O FM ;h ow e\er,
parasitism probab ¥ p hys axeryminor roll in O AIM contro lin ©oday's com m ercia bord ards because oft e sensitivity
ofm any parasiids to con m on ¥ used insecticides .Before te ad\entofDD T, atem pt were made ©supp Iment
natura ¥ occurring bio bgica loontro boft e O AM _Inund ative re Bases oft e braconid w asp Maaoc ntrus and INorus
proMded an average 50% reduction in num ber ofinfestd fruith ow exer, because oftie hrge pestaom p Exonappl,
bio bgica lcontro bofone pestis difficu ko adi ie\e, sine broad-spectrum insectiddes are stilineeded forotier pest.
Researd has shown tatifasynteticsex pherom one is re Based in high conentationsin anora ard,m all Orientall
fruitm ot s cannot bcak atmall tom atk . This conttoln et od, k now n as m ating disruption, h as proxen efRclize in
fie €s6.

Pos €H anestContro IPractices:

Oterlssues: The ORM is rare ¥ aprob Im inord ards wit aregubrinsectidde program ,butoull becon e am ore
im portantpestas paterns ofinsectidde use a ange, or ifinsecticde resistance de\e bps .May be m ore serious in
areas ofstone fruitproduction.

ChemicalControll for O rientalHuitMot :

?é'unghlgzg”(fv'vh é)' 50 | Cover |05 B/100gall | Ptaaland mid-summer 2-3 7 48
(Dipe IZB).(t6.4W P 1 Co\er 2-80z/100gall| RtalMalbnd mid-summer 2-3 0 4
(Dipellaig.BDll) 1 Co\er 2-80z/100gall| RtalMallnd mid-summer 2-3 0 4
(M\/F?g.:g ) 1 | Cower g;:"lqﬂloo PRtlaland mid-summer 2-3 0 4
(Seir:bsg)\;vlp) 1 | Cowr |1-2 8/100gal | Rt ialand mid-sum mer 2-3 1 12
(Lg‘rs'ggﬂyggfﬁ g | 20 |Cowr |1202/100gall | RetaMaland m id-summer 2-3 28 24
0 iriignme;hageafEC) 2 Cower 1pt7100 gall RtwHaland mid-summer 2-3 28 48
(L;“n;'gzmﬂl_) 5 | Cower |15p%100gal | Ptalaland mid-summer 2-3 14 72
(Im ﬁjha(:]sr;(e)vtv P 20 | Cower Rt Haland mid-summer 2-3 7 24

14.0ystrshe MScak

Type of Pest Insect

FHequency of O caurrenc: rare

D am age Caused: Bark becom e cradked and sca ¥, trees bse \igor, folage is dw ard and spoted w it ye Bbw .

% Acres Aflected: <5%

FestLife Cychs: Scall coverresemb Bs smaloystrshe MThe aduls are usua ¥ chisered togeter and in senere
inkstations m ay coner te bark ofinfest®d brandies com p I'e€ ¥ . Eggs are hid in ke fal40-150 per £m all i at ing
occurs in e spring.Craw Brs m one around 1-2 h ours 1 1-2 days before setthhg-The scalls are wh it in co br atfirst
butbecome brow nw it maturity.-They m ature aboutte midd H of i ¥, m ak,and hyeggs-This second generation
dexe bps and by e falltey Ry tie eggswhid owerw inkr for e spring generaton.

Tim ing of Contro I Sprays sh ou Bl be app led attime ofaaw Brhath and emergenc from te ol €mals,inmid-to
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ht May and again in ke Ji¥orear¥ August
Yie B Losses: <1%
RegionalD ifferences:
Cu luraliContro IPractices:
Bio bgicallCon tro IPractices:
Pos €H anestContro IPractices:
Oterlssues: Oaours rare ¥;popu ktions suppressed by cover sprays for ot er inseds .

ChemicallControll forOysershe BScak:

azinphos-metiy Post )
(Guh ion 50W P) 80 b bom 1-2 B/100 gall | R Haland firstao\er 2 14 48
carbary Post 03-09 B/100
(Sevin 80W S) 20 b bom gal PRtaialand firstower 2 1 12
Oil 5 Co\er 1-2% Pt Ha Bt rough hanest 1-2 0 12

15. Plim Curcu o

Type of Pest Insect

Fequency ofOcaurrence: Mostam m erda Bora ards are free ofresidentpopu htions and are insed by adu ks

m oMng in from hedgerows and w ood knds _Injury is @ erefore heavestchbse O tese sies.

Damage Caused: The adub caninjure te fruitin twow aysduring te ear ¥ season: 1) feding injury and 2) egg
hying (oMposition) injury . Reding punctures consistofsm aBround h olls exending 1/8 ind 3mm)intote fruig
egg punctures are distinguished by a d araceristicaescentsh aped cutt atparth surrounds e sunkenegg.-As te
fruitm atures bot types ofinjury becom e corky in appearance -Slkgh t€eding m ay oocur on petall, buds, and

b bssoms,buttiereis Ftlinjry unt bt e fruitis avai b B _Ear ¥-b bom ing \arie ties are B e first provde suitab I
bcations for €eding and egg hying -During t e egg hying period, te fmall PCinita W cat asmalhollin te
fruitdeposit anegg, and tenm akes acresentsh aped s Bejustbe bw tesit wit hersnoutltis be \ed Bt atte
s ltre e \es pressure from te rapid ¥ grow ing fruitand he bste hatding knatbecome estab khed .Egg hying
scars appear on fruitath anestas aesentsh aped corky areas resemb g te Bter'D " Adubk whid sucxssfu ¥
emerge inmid-summer can again €ed on fruit This injury appears as sm aMsoft, irregu bhrh olls, usual¥ near t e
cabxoftie fruitThe injury usua ¥ ocaurs in ord ards t ath ave high am ount ofegg Rhying injury . Adu ks can
awverage o\er 100 eding and/or egg punctures during teir norm a Ik .

% Acres Affecied: potntia 100% ;actua k5%

FestLife Cychs: The biobgy of PCis sim i br for m ostdedd uous fruits, alh ough te iming may be s loh th difkrent
The adub onerwinkrin tie top €w indies of Baf ktker in nearby hedgerow s, trashy fie Bs and w oods (espeda ¥ on
tesout edge ofanordiard).The adu ks initia W appear in app l ordi ards during b bom _Mostbeetl actinvity ocours
during te firstw arm period afer petaHaBwhen te m axim um €m perature is 70°Forh igh er. Rriods ofcoo Brainy
weatierwit maximum &m peratures be bw 70°Fare notsuitab I for adu kEactivity .Adu ks can be found in ord ards
for5t7weeks.Egg hying activty starts onc te fruitbegins to form ,w it eggh ath ooccurring afer 7 days.In
sucessfu ¥ attacked host, te hatd ing Bnaburrow sintotie fruits enter,where itm akes hrge irregu br cavities .
Fruitt atare sucxessfu ¥ attack ed by hnwee are prone ©drop prem ature ¥ _Afer 14-16 daysw it in te fruitte
hnee exitand enerte soillvhere tey form a pupation a am ber for an additiona B0-12 days before transform ing
inbadub.New adubk can appearinte ordrardsin mid- © he- I¥wit emergence continuing unt kar¥
Sepember.in Sepem berand October adu b begin seeking onerw inkring quarers.

Tim ing of ControllIn t e spring, contro bcan be obtained w it 1-3 insectidde app Bcations, depending on t e spray
tim ing and se\erity oftie prob Im . The firstspray sh ou ll be app kd ataboutpeta Hall

Yie B Losses: <5%;ifuntreatd, cou Bl be >60% in som e areas

RegionaD ifferences: H udson Vally more sotanW esern NY, whid ismore sot an Cham p kin Vally

Cu lurallContro IPractices: Conantrat on border row s near h edge row

Bio bgicalContro IPractices: None

Pos€H anestContro IPractices: None

Oterlssues: NA

ChemicallControll for PLim Curcu lo:



azinphos-metyl Post bom )
(Gu ion 50W P) 50 and Coner 05 B/100galll RPtalaland 10-14 days kEr 2 14 48
carbary Il Post bom
(Sevin 500 P) 10 | o4 Coner | 2 /100gall | Rtalfaland 10-14 days ker 2 1 12
(Lg‘rs';;ﬂyggs’vs 5 | 2 apr?;ﬁ(’:;’&mr 1202/100 gall| Rt Maland 10-14 days ker 2 28 24
phosmet Post bom | 075-1 B/100 )
(Im idan 70W P) 20 and Cover | gall PRtHalnd 10-14 days her 2 7 24

16. Potato Leafh opper

Type of Pest Insect

Fequencgy ofOcaurrence: Sporadical heawy, depending onw eater paterns

D am age Caused: The cc i hrinpry caused ot e Bafoft e various food p knt causes a typicaFh opperburn
Unke W LH ,PLH pre®rs young Bawes, and consequentl isa greatr prob Im onyoung trees,whid haw agreatr
proportion ofyoung Bawes oneach tree, and continue grow ing bnger into t e season.Invasion and resu ling dam age
canocaur quidk . The edges oftte Bafaur bWow nw ard, firstturning Bgh €r green, tien ye lbw , and fina ¥ brow n
and neaotic.0n young trees tis m ay be suffidenttostop grow © oftie tree .IFt ese Bafi oppers are controlid,
grow tt mayresume BErinte season.

% Acres Aflected: 10-40%

PestLife Cychs: Adulk and nym phs are bot greenin cobr.Legs are spinierttan W LH .There is aseries ofsixwh it
spot on tie pronotum (beshie M immediat ¥ behind te head).This spedesismore actinve ontie BaftbanW LY .
Nym phs wiBrunsidew ays,quick ¥ running ot e otierside ofthe Bafas te Bafisexamined .FLH owerwin€rsin
te GuFCoaststaks, and m ustreinvade te norteastregion each spring.Adulk arrive in mid-May ©o k& dine .
Adulk are te firststage seen.Nymphsresemb B smalladub wit outw ings.This spedes,unke W Li ,h as a toxic
salhvawhidh causes xy Im and ph bem tubes 1o co Bhpse, causing t e inabi By ofw akr and nutrient toreach te Baf
and ofph otosynt aks to Bane te Baf. There are sexeraKusua ¥ 2-4) oner Bpping generations.Nym phs emerge unt il
mid-Septmberand adu b are presentunt In id-October, albh ough densities are usual¥ \ery bw by tis ime
because ofthe Bk ofyoung Bawes.

Timing of Conttol Treatm ent are when adu k firstappear in young b bck s, especa ¥ ifPLH has been aprob Em in
tearcainte past

Yie B Losses: <1%

RegionalD iflerenes: Stakw ide

Cu luraliContro IPractices: W orse in younger trees

Bio bgicalContro IPractices: NA

Pos€H anestContro IPractices: NA

Oterlssues: Damage may be sexere © non-bearing trees ;dam age may h ave efects onearb estab khment

Chem icallContro B for Potao Leafh opper*

(Sear:b;(r))\;vlp) 5 Cower 1 B/100 gall Sum mer, as insects appear 1 1 12
(Secgﬁa?é(l:) 0 Cower 05q%100gall | Summer, as insects appear 1 1 12
(Sza\;?]ag)é;) 5 Cower 2/3 B/100gall| Summer, as insects appear 1 1 12
0 ir?]iemmeci)ha(:ea:leEC) 5 Cower 1 pt7100 gall Sum mer, as insects appear 1 28 48
(neir;gzzu;gvr\} P 10 | Cower 1 B/100 gal Sum mer, as insects appear 1 21 24
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endosu Ean .
(Thiodan 3EC) 0 Coner 2/3qt%100 gall|f Summer, as inseds appear 1 21 24
form etanat
hydroch bride 5 Coner 2-40z/100gall| Summer, as insects appear 1 7 48
(Carzo B 2SP)
im idachbprid .
(Provado 1.6F) 50 | Cower 1-20z/100 gall| Summer, as insects appear 1 7 12
mettomy 1 075 pt/100 .
(Lannat 2.41) 10 | Cower gall Summer, as insects appear 1 14 72
oxamy i .
(Wiat 2L) 10 | Cower 1-2 pt7100 gall | Summer, as insects appear 1 14 48

*Prays used for O BLR using Lorshan or Asana w i lprovde som e contro Blof PLE

17. Redbanded Leafrollr

Type of Pest Insect

FHequency of O caurrenc: rare

D am age Caused: RBLR dam ages bot fo lage and fruit butfo lar dam age is notsignificantexce ptin cases of\ery
senere inkstations.LeaFkeding by young hnwee producs aske Btonized band neart e midrib or \eins.The young
knaktages ofalbroods €nd o fed onte Bawes,buttiey prefr fruitas ey become hrger.Dam age © te fruit
causes concrn and econom ic bss ot e grow er.Fuitdam age by te firstbrood hnee is ke ¥ boocaurwhen w o
fruitare tied togeterw it webbing, and can be quit deep,because te fruitare smalThese dam aged areas
exentua ¥ cork over, resu Bing in deform ed fruitDam age ot e hrger fruithy e sum mer broods is typica ¥
shalbw and irregu br;in contrast ot er BafroMrs h ave deeper Reding paterns.These herbroods ofRBLR £nd
tie a Bafto t e fruitand ®ed on itunder it protction.Dam age by te sum mer broods can be k& enough in te
season t atoorking m ay notoccur, Baving exposed tissue .Sua exposed tissue is suseptib B © rotdiseases and

m oisture bss,and te injured fruitdo notstore we B

% Acres Affected: <5%

FestLife Cychs: The adu ERBLR is reddish-brow nw it Kgh €rm ark ings ofsi Ler, grey, and orange - The nam e oftie
pestrefrs o te distinctreddish-brow n band exending acoss te wings, and it h abitofro g, folling, or

attach ing Baves togetier.The RBLR measures 63®©I5mm (3/8t1/4in) bng.The malissmaBMrtante £mal,
and has as EInder, wbu Brabdomenw it atuftofhairs atte ip.The €mall's abdomeniswidertantemals,
spind B-sh aped, and b Binth rounded atte end.The firstRBLR m ot s emerge in ©e spring from overw inkred
pupae in ©e ground co\er, before orsoon afer e green-tip stage ofapp l (ear ¥ Apri §.This firstfligh tpeaksin te
tigh tchiser o pink bud stages - The m ot s can be found resting on tunks and scaffoll Em bs, and cansom etim es be
flished from te ground coner.Th e second ad u EEfligh toccurs from mid-dine tom id-Ji¥,and te tird figh Gifit
occurs, is from ke Augusttomid Sepem ber.

Eggs are Rid in groups ofa®w t near¥ 150, buta typicakgg m ass usua ¥ contains about40 eggs depositd
in ovalbatdh es tatmeasure 30by50mm (1/16 by 3/16in).The eggs resem b B oner hpping scalls in t e patd , and
are pall ye v oraeam cobred .Each egg is about08mm (1/32in)in diam e®r_HRrstbrood eggs appear in tie pink
tearb-b bom periods,and are hid primarif onte tunk and scaffoll Em b bark ;h atd coinddesw it te petaliiall
stage ofapp s (m id-May).The summerbrood eggs, whia are more difficu kto find, are hid m osth on t e upper
surfaces of Bawes.

The hnaissm aBunm arked, and green to pall ye Bbw ,depending on t e food consumed . The head capsu i
and t oradcshie B (te hardened p e behind e head)are tie same cobr (green oye Bbw ) as te restofte body.
This is im portantin distinguish ing RBLR from ot er BaffoMrs,inwhid tehead and © oradcshie B are darker tan
te restofte body.New F-emerged Bhnee are aboutl6mm (1/16in) bng;te Bsthnaktage is aboutlémm (5/8
in) bng.Rrstbrood Brnwee craw Bbng trunks and Bm bs in seard of Baves beatw akrsprout are readi ¥ aczptd
as food .Sm alknee £ed on Bafundersides near te midrib or hrge \eins, and spin a fimsy web,whia expands as
te knagrows.Lanee are more ke ¥ o fed on fruitas ey grow .Asw it te firstbrood hnee, t ose ofte
seoond brood ed onte undersides of Banes witiinaweb .In e Augustand ear ¥ Septm ber tey begin tom o\
abouton tie tree and £ed m ore on fruit, and t is eding m ay continue unti B0 ciober,when tey foll a Bafaround
temse Les and pupat witin.

Pupae are initia ¥ greenish -brow n, but herturnadeep brown._They are § 50 128mm (3/8 0 1/2in) bng.
RBLR overw inkrs as a pupaina folled Bafin e ground co\er, whereas sum mer brood pupae can be found onte
tree in folled Baves or in o Bawves fasened togeter.

Timingof ConttolChem icalbprays direced atRBLR hnee in ord ards are typicaly app led atpetaHaland in
oo\er sprays acoording to action t resh o Bs _Th orough coverage is essentia Mor good contro BIn extrem e cases, sprays



19
are som etim es app kd againstoverw intring brood adu k ath aFFind green stage -During te Bstsexeralyears,
pink and petaMfalkprayshaw adequat ¥ controlld tis pest
Yie B Losses: <6%
RegionalD ifferences: perh aps m ore sexere in H udson \Vvally
Cu luralContro IPractices: NA
Bio bgicallContro BPractices: Egg parasits are \ery eflectize bio bgicalloonto bagent in unsprayed trees, butare
apparentl e Im inakd by te sprays app kd in com m ercia bord ards -
Pos€H anestContro IPractices: NA
Oterlissues: RBLR may be suppressed by covers forotier pest.

ChemicalControll forRedbanded Leafrollr:

ety | @ [oowr|oswmon [ ISR | | 7 |
mhamgone | P [O¥ gr | mdbromsomrol o | 2| | 2
@umrswpe) | O | O ;ﬁl I | o brona comeol ST | 2 0 | 4
(DipelskteAWP) 2 | Cowr | 280z/100gal 2Lr?: b?o%éi gfﬁ::mgusmr 2 0 4
Diprosop | L |Cowr | 2sorw0gan| AE I Con | 2 o | 4
A N o ikl e i IR O I
T I i il e+l BER K I
(Agi':WG 1 | coer 025-05 B/100 | Lat Ji ¥ and Ear ¥ Augustfor ) 0 A
3.8WS) gal 2nd brood control
N N C Fa e s I R

18. Rosy App B Aph id

Type of Pest Insect
Fequency ofOcaurrence: The RAA w i Battack allapp I \arieties, butharie ties sud as Corthnd, Monroe, Rh ode
Ishnd Greening, IdaRed, and Gollen De Bdous are particu kr ¥ susceptib .
D am age Caused: RAA feding causes app I Bawes o cur land ofen twrn a brigh taim son_Leafaur bhg norm al§
does notbeoom e ob\vous unt lBboutpetaMfall Eeding on tie Bawes offruitclisers ofen resu k in bunad ing,
stunting, and m alform ation oft e fruitwhid becomes noticcab I as tie fruitde\e bps and renders itunm arketab .
H oneydew produced by te aphids provdes amediaforte grow ¢ ofasooty moll funguswhid canafecttie fruit
finish .
% Acres Aflected: potntia I50% ;actua 0%
PestLife Cychls: The RAA produces eggson¥ in t e falland continues dosountheawy frost ki Balte £malls.
The aphid onerwintrsin tie eggstage -The ovat eggs, which measure 04 mm in Engt, are hid in te falon W igs,
bud axill, orin aevcs in tie bark .The eggsare apall greencobrwhen first hid and ten turnshiny b ke, and are
im possib 1 odifkrentiat from app I grain aph id and green app I aphid eggs-The eggs h atth betw een si Ler tip and
haFina green.

The RAA passes @ rough 5nym ph alinstars, inaeasing in size fron 04©20mm _As te aphids grow , teir
oo br danges from dark green t rosy brow n or purp I and t ey acguire a pow derywhit covering.In ear ¥ spring,
teRAAMoOw ote deve bping fruitclistrs and becom e reproductine adu ks during b bom _Ittakes 2 O 3w eeks
foraRAA tom ature .

The onerw inkring eggs gine riss won¥ £mall aphids knownas sem motierswhia give birt © Ing
young.-A w winged aduls are produced in te seocond generation and proportonat ¥ m ore are producd in te
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tird and fourt generations.These winged adu bk, produced betw een May and mid-di ¥, Bawe tie appl trees and
mowe toweed hostp hnt spend tesummer.The winged migrantadu ks are cobred brow nish -green and b b
and are 20-25mm in Engt _Narrow - Baned p hntain and dock are @ o oftie m ore im portantsummerh ost for te
RAA _They fed and produc w ing Bss asexua Morm s untillke summeroreary alvhenwinged adu k are again
produccd and e RAA migrats back ote appll trees.These adu b produc ofSpring t atin trn produc bot
mall and £mall ofkpring.Thisiste on¥ time mall RAA are produccd Whentese mallsand £m alls becom e
aduls,teymat and tie £Emalls hyeggs tocarry e spedes trough te wintr.

Tim ing of Contro 1 tigh tchiser © pink ;postpetalfall

Yie B Losses: <10%

RegionalD ifferences: Stkw ide

Cu luralContro IPractices: NA

Bio bgicalContro IPractices: A b ough tere are se\eralpredators or parasits oftie RAA, t ey cannotbe re ked
upon t provde acce ptab I biobgicalloontro i

Pos€H anestContro IPractices: NA

Oterlssues: Posth bom app Bcation general® w i Bnotprexentfruitdam age -

ChemicallControll forRosy App B Aphid:

. 1/2
a brpyrifos Pre- . .
(Lorsban 4EC) 50 b o 1 pt7100 gal Tigh tchistr o pink 1 ind 24
green
o 1/2
metidatiion Pre- . .
(Supracide 2EC) 5 b bom 1-2 p7100 gall Tigh tchistr © pink 1 ina 48
green
a brpyrifos Pre- .
(Lorsban 50W S) 0 bbon | L2 0z/100 gal Tigh tchiser 1o pink 28 24
diazinon Pre- .
iazinon om
(Diazi AG 600) 5 bb 12 750z/100 gall| Tigh tcliser t pink 1 21 24
dimet oat Pre- .
(Dim et 0k 4EC) 0 b bom 1pt7100 gall Tigh tchistr 1 pink 28 48
endosu Ean Pre- .
(Thiodan 50W P) 10 b bom 1 B/100gal Tigh tchistr 1 pink 21 24
endosu Ean Pre- .
(Thiodan 3EC) 10 b bom 2/3 q%100gall | Tigh tchiskr 1 pink 21 24
metomyl Pre- .
(Lannat 2.4L) 2 | ppom |075p¥100gall | Tigh tchiser 1o pink 14 72
oxamy 1 Pre- .
(Wdat 21) 2 | ppon | 12pw100gal | Tigh tchiser © pink 14 48
im idachbprid Post
(Provado 1.6F) 25 |y pom | 202/100gal R ta Ma Bo firstoonver 7 12
esénvalrat
(Asana XL 30 Cover | 25-80z/100gall | Preb bom 1 21 12
0.66EC)

19 . San bse Scak

Type of Pest Insect

Fequencgy ofOcaurrence: Annua ¥ in o, poor ¥ pruned b bcks

D am age Caused: SHinkstations on t e bark contribut © an oneraldechne in tree \gor, grow t , and prod uctivity .
Feedingon te fruitinduces becalired © purp I disco bration around t e sits ofeding and decaeases tie cosm etic
qualy ofte cop.Ear¥ season fruitinfstations m ay resu kin sm aldeform ed fruit Sine aaw Brs are produced
oontinuous ¥ o\er t e season, fruitinestations are a constantt reatona aaw Brs begin bemerge .

% Acres Affected: <10%

PestLife Cychs: Adulkm all S¥are minut,winged insects, aboutlmm bng and goBen brow nin cobr.Folbw ing
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a period ofm aturation beneat e bngat scall coners,malls emerge in flgh & ©©seardh outEm all SHand m atk .
Mal SF¥ flbh © coindde w it te £malls’period ofreeptivity and t eir production ofasex pherom one . The
seasonalm all fligh tpatkrn is dh arackrized by a distinctspring fllgh tw hia ofen ocaurs during app I b bom _This is
folbw ed by aseries ofup 1 3 o\er kpping fligh t from m id-sum m er & rough autum n_.The scall covering seae®d by
adu kEm all SHis drau bhr and com posed ofanentricrings ofgray-brow n w ax radiating from atiny w h it k nob
and measures aboutl 4 mm across.The actua Ensectbody, found beneatt te scall,is brigh tye Bbw , Bcks
appendages, and is alh ostarcu krin outlne _.FEm all S®do notdepositeggs, butrat er produce Khe caw Brswitin
4t6weeks follbwingm ating.A £mall may produc aaw Brs for 6 o 8w eek s ata rat ofaboutl0 perday-

Craw Ersare brigh tye Bbw ,m obiB formswhid resemb 1 hnakpiderm i®s and m easure about024 mm by
01lmm _Aferexiting from beneatt e £malls cover,te aaw Brswall orare air-borne © new sies ofinfstation on
te bark, fruit and Baves.W it in 24 h ours folbw ing birt ,craw Brssettl, tuck in teir Bgs and antnnae, and insert
teirmoutparsintote hostAfersetthg, tie firstinstar nym ph sece®s aw h it w axy convering and is k now n as
te'Wwhit-capform . The tird and fina ph ase oftie firstinstar (b e 'b bk -cap')is initiatd as periph erabrings of
darkened w ax are secreted and tie ‘Wwhit-cap,"exeptorit eantrtwftb hckens.The firstm o koocurs beneat te
b Bk -cap”'w it in 3weeks folbw ing aaw Bremergenc .-The scall conering oftie im m obi B second instar €m alls
gradua ¥ inaeases in diam e®r to accom m odak te grow ing insectbeneat .A second and finalnoktote aduk
stage Emall ooaurs 34 weeks ler.Malls becom e distinguish ab I from fm alls during t e second instar as teir
scall coverings e bngat . Folbw ing e second m ok m all S¥Hpass t rough tw o non-keding instars prior ot e final
moktwadubk_The SBHowerwintrsonbark in e "b bck-cap'ph ase ofthe firstinstar.De\e bpm entresum es as
spring €m peratures exced 10°C (50° H.Inw arm er cln aks, grand fm alls may alosurvine tie winer.Frst
generation craw Br produdtion by a Moxerw inEring stages is synd ronized, and usual ooccursw it in 4 © 6 w eeks
folbw ing b bom .

Tim ing of Conttol Contro b easures for SH are recon mended when te scall ortieir feding b Imishes hawe been
found on fruitath anestduring t e pre\ous season.

Yie B Losses: <6%

RegionalD ifferences:

Cu luraliContro IPractices: Exam ination ofti e bark and t igs during pruning m ay be \valiab I in de®cting
inkstations w hidh are notot erw ise apparentsince popu ktons are ofen irregu bhr ¥ distribut®d w it in ord ards and
may be hidden beneatt bose bark in o Ber trees . Fruning is a o im portantin rem oMng infs®d brand es and
sudcers, as w e las opening up te canopy o allbw forbetler spray conerage in tree tops where S¥ are ofen
oonentratd .

Bio bgicalContro BPractices: Seneralld alkid w asps are k now n © parasitize tie SF, butnone has dem onstratd

e fle ctinve contro lin com m ercia Bord ards .

Pos€H anestContro IPractices: NA

Oterlssues: Because good post bom m itiddes are avai b B, grow ers are using Bss dorm antoi Bt us inaeasing
te inddenc ofscall prob Ims.

Chem icallContro B for San bse Scak:

oil 60 Preb bom | 2gal100gall | Dorm anttoH aFina green 1-2 0 12
. 172
a brpyrifos . .
(Lorsban 4EC) 20 | Prebbom [ 1pt7100gall | H aFina green 1 g,:]ec:n 24
m et idathion 1/2
(Supracide 2EC) 2 Preb bom | 1-2 pt7100gall [ H aFind green 1 é:ec:n 48
m et idathion 1/2
(Supracide 25W P) 2 Preb bom [ 05 B/100gall | H aFind green 1 é:ec:n 48
azinphos-metiy 1/2-5/8
GutionsowpP) | 2 | %" | ms/100gan | 1" 2 14 | a8
a brpyrifos 8-12 0z/ 100
(Lorsansows) | 10 | ST | oy dine 2 | 28 | 2
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im idachbprid
(Provado 1.6F) 2 Cower 20z/100gal | dine 2 7 12
phosmet 075-1 §/100
(Im idan 70W P) 2| Cowr | o dine ’ ; 0

20. Sparganot is Huityv orm

Type of Pest Insect

Fequency ofO caurrence: Sporadicin prob Im ord ards

D am age Caused: Finh olls on fruitsurface caused by hnaleeding.

% Acres Affected: <10%

PestLife Cychs: O\erw intras 3rd instar;adu bk T afer peta Mal 2nd generation in bt i ¥ .
Tim ing of Conttol dine-11 ¥

Yie B Losses: <10%

RegionalD ifferences: Colim bia county and nort ©© A Bany.

Cu luraliContro IPractices:

Bio bgicalContro IPractices: Ine i ctine

Pos €H anestContro IPractices:

O terlIssues: Resistant® com m on organoph osph ats -No sprays spedfical for tis pest

Chem icallContro B for Sparganot is Huity orm :

(BiobifeFC) 1| Cover Z:E 02/399 | aine and 1y 1-2 0 4
(Dipe IZB).(t6_4W P 80 | Cower 2-80z/100 gall| dine and Qi ¥ 1-2 0 4
(Dipe ?ig_gD P 2 | Cowr 2-8 0z/100 gall| dine and 1 ¥ 1-2 0 4
(B InBG.EW DG) 1 Coner q0122’51-(())059a 1 dine and i ¥ 1-2 0 4
M \/F?&)‘.:g ) 1 | Cowr g jil 97100 | 3ine and W 1-2 0 4
(L:ni'ﬁim 2)./4I|4 15| Cover 25'11050 gag | dneand 1y 12 | 1 | 7

21. Spoted Tentiform Leafm iner

Type of Pest Insect

Fequencgy ofOcaurrence: Annua ¥ in m ostora ards .

D am age Caused: STLM injury,due © €edingw it in te mines, reducs te photosynt eticcapabi By oftie Bawes
and disrupt t e grow @ regu kting and ripening procsses governed by h orm ones produced in te Bawes._Se\ere
STLM infestations m ay cause Bafdrop, prem ature ripening and fruitdrop.Injury from mining m ay allosensitize te
Baftissues, making tem m ore susceptib I ospray injury.

% Acres Affected: potntia L00% ;actua K0-40%, greatr ©tan 75% in H udson \Vvally

PestLife Cychs: STLM adu bk are s Inder,brownm ot sw it distnctsi Ler © cream oo bred m ark ings on t e upper
wings.-Their Ingt (23-38 mm ) \aries betw een spedes and generations.The m ot s tatemerge in tie ear¥ spring
from o\erw intring pupae €nd b he hrgerand darkertanadu ks oftie oter w o generations.Adu I begin
emerging from overw intring pupae atte h aFind green or tigh tcliserstage ofMdntosh bud dexe bpment
Mating and egg hying ooccur in tie exening.A £m all wi By an aerage of25eggs.-

STLM eggsare smal03mm indiametr), e Bpticaland cream y 1o transparentin cobr.The eggs are kid on
te undersides of Bawes and, depending on €m perature, h atdh in 5-16 days.

STLM EBnee have five instars . The firstt ree instars are refrred o as te "Sap ®eding stage'because tiey fed
ontesapfrom te spongy mesophy Moftie Bawes.In tie process ofkeding, tey separat tie outr hyer oftie Baf
undersurface from te tissue above and te mines are on ¥ \isib I from te under Bafsurface . The fourt and fift
instars eed m ore on e Baftissues and are refrred ©as te "tissue Redingstage " Their €eding ginves tie mines a
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tnt ke appearanc w it sib B spok where tie green tissue h as been rem oned W hen fullgrow n, te hrwee are
aboutd mm bng, oy Indricalland wh it 1o pall green in co br_Prior ©o pupation, te hnee turn ye by _Lanal
de\e bpm enttakes about24 days to con p € for te firstand second generations and considerab ¥ bnger for te
tird.

STLM pupae are 3-4mm bngand d ange in cobr from ye Bbw ,when firstformed, odark brow n.The pupal
period Bst aboutl5weeks for e firsttw o generations and extnds tirough te winerforte tird generation.
Prior oemergenc as anadu kb e pupa cut t rough and parta ¥ protrudes from te bwer Bafsurface oftie mine.
The pupakkin remains attached o te Bafafer te adu lkhas emerged .

Timingof ConttolChem icalloontro loftie STLM is recommended for te firstand second generations.Injury from
te tird generation de\e bps on m ostapp I \arie ties oo ke in te season o be aserious prob Im _A Bo, om ission of
pestidde use againsttie tird generation encourages t e estab kh m entofnaturaEnem ies.

Yie B Losses: Indirectpeststresses tree’s productinvity W h en senere, can cause >50% fruitdrop; bng €rm eflects on
tree can be significant

RegionalD ifferences: Stkw ide

Cu luraliContro IPractices:

Bio bgicallContro BPractices: Se\eralbparasi®s and predators atlack © e STLM _Spray program s againstt e STLM and
otier pest,however,reduce ore Ininat te contro boft e benefida kpedes in com m ercia bora ards .

Pos €H anestContro IPractices:

Oterlssues: A Bbwing 3rd generation 1 go untreatd can albw for m axim um efctofnaturaknem ies.

Chem icallContro B for Spotied Tentiform Leafm iner:

esénvalrat Preb bom 1stpink
(Asana XL 20 | and 2':IB 0z/100 2nd eary 1 ¥ leach 21 12
0.66EC) cover |9 3rd mid-August
oxany 1 Preb bom 1stpink
(Wdat 21) 10* | and 1p100gal |2ndearf ¥ leaah 14 48
Coner 3rd mid-August
: Preb bom
permetrin 16-640z/100 .
(Ambush 26C) | 2 ?:TW gal 1stpink 1 peta 2l 1 PE | 12
: Preb bom
permetrin 16-640z/100 .
(Ambush 25WP) | 1 ?:TW gal 1stpink 0 peta il 1 PE | 12
ermetirin Preb lom
(Pgunoe 3.2EC) 2 and 1-20z/100gall| 1stpink © petaliall 1 PE 12
' Cower
im idacbprid —~ Istpink
(Provado 1.6F) 60 Coner 20z/100gal | 2nd earf di ¥ 1each 7 12
' 3rd m id-August
Preb bom 1stpink
(L;nnzigtzmzyd,lg 5 and g;i pt100 2nd eary i ¥ leach 14 72
' Cower 3rd mid-August
PRl

*55% in Easktrn NY
**10% in Eastrn NY

22. Tamish ed PlntBug

Type of Pest Insect

Fequency ofO caurrence: Sporadic

D am age Caused: The tarnished p hntbug causes injury o tree fruit when itkeds and hys eggs.Dam age ooccurs

prim ari¥ in te spring on fbw er buds, b bssom s, and young fruit, albh ough b Beding ofsap m ay resu kfrom tw ig and
sh ootinjury . The insect®eds firston buds and ke&r on de\e bping fruit Sn aldrop 16 ofexudat m ay be presenton
tesurface ofinjured buds Witinlor2weeks,tie fbwerchisersmay appeardried and te Bawes distored,w it a
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disincthoBwhere teinsect®d .General¥, lkrdam age o de\e bping fruitis m ore im portantt ancarkr
feding on fbw er buds.In app Bs, €eding can cause punctures ordeep dim p s to form as tie fruitde\e bps. The
dam age 1 app Is caused by egg hying is usua ¥ deeper, resu ling in m ore distored fruitofen w it b Emishes or
'Scabs 'Dam age ear¥ in e season €nds ohe nearte cabxend oftie fruit and ker injries €nd he e Bewhere.
Culivars diferin teir susceptibi Hy todam age,w it depressions or scabs in som e being Bss pronounced .D am age
o mature trees is s Igh tafier ine, butm ud dam age can occur © nursery stock t rough outtie sum mer_Nursery
app I trees dam aged by te tarnished p hntbug h ave cur Id Baves and stuntd grow t .
% Acres Affected: 10-20%
PestLife Cychs: Adubkare 6to65mm (025in) bng, ovalland som ew h atflhtened . They are greenish brow nin
cobr,wit reddish brow n markingson te wings.A distinguish ing d araceristicis asm allbutdistnctye Bbw -tipped
triangl in te eantroftie back,behind tie head . Tarnished p Bnthugs onerw inkras adu k under Baf kEr, stones,
and tree bark and in otier proeced phas . Atte end ofAprilte adu b beoom e actinve and begin hying eggs in
caopand weed host.The onerw intring adu Epopu ktion peak s ataboutt e pink stage ofapp Il (ear ¥ May in New
York ). Tw o o four indistinctge nerations can oocur annua ¥, w it dexe bpm entfrom egg o adu ktaking 25 1 40
days.Adulk fed t rough outtie summer, butare found onapp l trees from te si Ller tip stage untt R © 3w eeks
aferpeaiall

Eggs are aboutlmm (004 in) bng, cream cobred, and fhsk shaped -They are hid in p hnttissue soon¥ te
sm aBanterior end is Msib B _.Eggs can be hid on fruitaops, butare genera ¥ depositd onw eeds and grasses.On
app Il trees, albh ough some ear ¥ oMpositon may ke p e in te buds, m osteggs are hid in te de\e bping fruit
starting ath bom .

Eggshatd into nym phs about? days afer being hid .Young nym phs are pall green and resem b I aphids,
exaptt atteir Bgs are m ore robust teirmovem ent are m ore rapid, and t ey h ave no abdom ina Baorniclls
(back w ard-pointing sttudures @ atresem b B sh ortsem s).Because t e tarnished p hntbughas incom p e
m etam orph osis, e nymphsresemb B adub wit outw ings-New ¥ hathed nym phs are aboutlmm (004 in) bng
and rem ain greenish t rough outt eir fine stages, orinstars .Nym phsin ke&rinstars turn brow n and de\e bp w ing
pads.Theyhawe wobhc dos onteir t orax, wobetween teir dexe bpingw ing pads, and one in te midd I of
teirabdomen.
Timing of ConttoINo ker t an pink
Yie B Losses: <6%
RegionalD ifferences: More se\ere ineasern NY
Cu luraliControIPractices: Som e evidence 1 ate Bm ination of Bgum es w i Mlssen inadence .
Bio bgicalContro BPractices: The tarnished p hntbug h as a num ber ofnaturaknem ies,sud as ot er true bugs
(nabids, geocorids), Rdybird beetlls, spiders, and parasiticw asps,buttey are notab I tocontto bt ¢ pesteflectine ¥ .
Pos€H anestContro IPractices: NA
Oterlssues: Satisfactory a em icalloontro Ks difficu kon tree fruit because te frequentd bng b bom period, when
no pestiddes can be app Ed, prexent optim um tim ing ofcontro kprays .A Bo, preb bom pesticde treatm ent m ay
dissipat during tie probnged period ofb bom _The m obi Hy oftie tarnished p knthugallom akes contoHifficu £

ChemicallControl for Tamish ed PBntBug:

esénvalrat
(Asana XL 70 Preb bom 2-a5IB 0z/100 Fom tigh tcliser o pink 1 21 12
0.66EC) 9
dimet oat 128 0z/ 100 . .
(Dim et 0k 4EC) 5 Preb bom gal Fom tigh tcliser o pink 1 28 48
oxany 5 | Prebbom | 1pw%100gall | From tigh tcliser o pink 1 14 | 48
(Wdat 2L) p g g p
permetirin 16-640z2/100 . .
(Am bush 2EC) 5 Preb bom gal Fom tigh tcliser o pink 1 PB 12
permetirin 16-640z2/100 . .
(Ambush 25W P) 5 Preb bom gall Fom tigh tcliser o pink 1 PB 12
permetirin ) . .
(Pounc: 3.2EC) 5 Preb bom | 1-20z/100 gall| From tigh tchiser t pink 1 PB 12
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permetirin 16-6 4 0z/100 _ ]
(Pounce 25W P) 5 Preb bom gal From tigh tchiser © pink 1 PB 12
PB=Preb bom

23. Vaniegatd Leafrolr

Type of Pest Insect

FHequency ofO caurrence: Sporadic

D am age Caused: A sh otgun patkern ofisohtd feding sits on te fruitis typical

% Acres Affected: <10%

PestLife Cychs: There is considerab B sexualdim orphism in tis spedes_-Malls are dark brownw it agoBenor
cream cobred band on te apicabjuarter oftie wings-FEm alls h awe sexeralbbands ofvarying sh ades ofbrow n or
reddish-brow nonteirwings.Thereis apall patth nearte base oftte wings follbw ed byadarkerbrow nmedian
stripe . The oukr tird ofte wingsis pallr,butw it adark spotnear t e frontedge ofte wing.W ingspan ofti e
mallis1/2-3/4ind (14-19 mm), t atofte malis ca-1/2 ina (12-14 mm).Hrstand second stage hnaee are

ye Bbw ish wit ab kc head capsull, and are aboutl/20 ind (12mm) bng.O Her hnee are greenw it a Igh t
brow noramberhead capsu l;tie sides ofte body are Igh €rgreen tante top.-The t oradcshie B is deeper

am ber,wit te cobrbeacoming more pall tow ards te edge .Lanae reach a Ingt ofabout3/4 ind (20 m m).Pupae
are brow nand m ay be found in folled Bawes,eiteronte ground orhanging by tie partia ¥ sexered petio 1. Rupae
are about4/10ind bng (O 3mm forEmalls,)y Imm formalls).This bivoline (W o generations) Bafrolrhas a
simihr B history © TABM . TABM is usua ¥ presenttosome degree in ord ards where MR predom inaes .

H owe\erinsud ord ards, VLR usual} has astronger second fligh t usua W causing m ore injury tan tie first
generation.Lanae ofvarious ages overw intr in te ground cover, eding onw eeds (e g.narrow Bafp kntain,
smartw eed,dande bon,dock and otiers).MR adu k becom e actine in B e spring about7-10 days ker tan TABM .
Aduk emerge from ear¥ May tom id-dine in e firstfligh t and from mid-J1 ¥ © bkt Augustforte second fiigh t
Insome years tiere may be a partia bt ird generation. Eggs appear as fhtgreen m asses, ofovallor irregu b sh ape,
usua ¥ containing 50-70 eggs -A typicalkggm ass is 1/10 x 3/10 inch (3x8 mm ).FEm alls By an axerage of5-6 egg

m asses -Eggs undergo a progression ofoo br t rough oe-green, ye Bbw -brow n,and Berwit b bck head capsu s
Msib B ineach eggintie mass_Eggs are depositd on¥ on tie op surfaces of Banes .0 \iposition by tie first
generation starts aboutt e firstw eek ofdine, peaking in ke dine . The eggstage bst aboutl3daysin te first
generation .Eggh at start in mid-May, peaking in m id-dine .Lanee require 20-42 days o reach pupation,
aweraging 35.The young knacut parta ¥ t rough te Bafpetiol,causing te Baftobecome Bss turgid . The Bafis
ten tied oanoter Baf, form ing a proectd areainwhid  £ed .Occasiona ¥ te Bafis tied © afruit lading ©
te Reding injury ofeconom icconarn .S oond generation ovposition stars in mid-i ¥, peaking in ke di ¥ and
ear¥ AugustThe second generation egg stage st aboutd days,w it about50eggs perm ass.The second
generation usua ¥ causes te m ostinjury and can be im portantin tie w eek s approad ing h anest

Tim ing of Control 3¢ cover t rough h anest

Yie B Losses: <10%

RegionaD ifferences: Main ¥ in U Ber and Orange counties, neart udson Riner.

Cu luralContro IPractices: Pherom one traps are used .H ang traps about65 fet(ca.2m) inheigh tatpetalall
Monitor pherom one trapsw eek §_Atpeak fligh tstartseara ing foregg m asses.-W hen m asses are found, fihg tem in
order tom onitoregg de\e bpm ent and appearanc oftie b bhck-h ead stage .Em ph asize m onitoring and conttolv h ere
MR h as been a prob Em in prenxjous generations.Peak egg densities ooour \ery soon afer peak adu kactivty.

Bio bgicalContro IPractices: Lanwee are parasitized by a variety of ff and w asp spedes, and are sub gctto inf ction
by a\irus.

Pos €H anestContro IPractices:

Oterlssues: Appears obe suseptib I ©©0P3% used during AM w ind ow

ChemicallContro B for VVariegakd Leafrollr:

B.t 8-28 0z/100
(Biohit1.6FC) 1 Co\er gal dine and i ¥ 1-2 0 4
B.t
(Dipe 12X 6.4W P) 80 Co\er 2-80z/100gall| dine and 1 ¥ 1-2 0 4
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(Dipe Ilaig.BD P 2* | Cower 2-80z/100 gall| dine and A1 ¥ 1-3 0 4
(B InBG.EW DG) 1 Cower q0122’51-(())059a 1 dine and i ¥ 1-2 0 4
M \/F?&)‘.:g ) 1 | Cowr g jil 97100 | ine and W 1-2 0 4
(L:niﬁzm 2)./41,I|_) 15 | Cowr 2}7151-3059“ dine and iy 12 14 72

%5% in Easkern NY ;Augustl —h anest(spedficapp Bcations rare ¥ m ade in AM areas)
24.Wh it App B Leafh opper

Type of Pest Insect
Fequencgy ofOcaurrence: Annua ¥
D am age Caused: WALH nymphs and adu ks are mesophy Beeders .Feding injury causes aw h it m otthhg oftie
Baves and w it heaw inkstations te Baves canbecome nearb comple bwhit . FRedingWALH alloexace a
honeydew whid maydroponto bwer Baves and fruitOnc dried onte fruit te honeydew appears as "tobaco
Jic"oobred spot orstreaks t atare difficu Eto rem ove .Under h um id conditions, tie honeydew rem ains m oistand
is anexc HMntmediaforsooty molls.
% Acres Affected: potntia l00% ;actua P0%.90% inH udson Vally .
FestLife Cychs: The firstW AL adu bk begin appearing inear¥ dine . They are apall ye Bbw ish-wh it cobr and
measure about3mm bng.Under chbse obsenvation, particu kr¥ on tie m alls, as Igh torange tinge m ay be seen on
tehead and torax.FEmall WALH hawe abouta 10-day preovposition period and ten produc eggs for about3
weeks.-They may INe aboutaw eek afer oMposition cases .Seocond brood W ALH adu ks begin em erging aboutm id-
Augustand by ear¥ Sepemberm osthawe emerged - They norm al¥ rem ain actine untikilld by te firstgood frost
inte falWhen presentin krge num bers ath anest, second brood W AL adu bk can be a nuisanc prob Im t©
pidcers.

The onverw intring W ALH eggs are depositd by te second brood £m alls justbeneat te bark surface on 1-
5 yearoll wood . These egg Rying sits appear as e bngat, ovallb kEr- ke swe BEngs, m easuring aboutl 5mm
bng, and d araceristical® run perpendicu hr o te £rminallgrow © .O\erw intred eggs begin h atth ing about bt
pink and h ata is com p Bed by petalfallThe second brood eggs are hid in te petiol, mid-weinand krge \eins of
Baves fron ke dine trough mid ¥ _These eggs beginhating in ke I ¥ and in some years emergenc m ay
oontinue into Sepem ber.

New Fhathed WALH nymphs are aboutlmm bng, palwhit and wingliss.The eyes ofnew ¥ h atd ed
nym phs are red and dhange bapallwhit cobrwit te firstmokThey migrak © te undersurface ofoler Bawes
where tiey begin feding.W ALY nym phs pass ® rough 5instars and w i ld araceristcal com p 1€ teir
dexe bpm entonasing I Bafor clistrof Bawes.Theirwh it castskins frequentd rem ain h anging from te Baf
undersurface .As te nymphs reach te tird instarte wing pads beaom e noticcab I.Fftt instar WA LH nym phs
m easure about28mm bng.
Timingof Conttol R ta Ha land sum m er .0 ne app bcation foreach generation.
Yie B Losses: <10%.EfRcts on fruitsize difficu Ko m easure . E cabpotiing offruitcou B deaease pad outhy 50-
100% -
RegionaD ifferences: Perh aps m ostserious in bwerH udson Valy,where WA LH second generation is conaurrent
wit rose Bafi opper.
Cu lurallContro BIPractices: Dam age m ay be Essened by e im ination ofm u Eifbra rose, e overw intring h ostofrose
Bafi opper.
Bio bgicalContro IPractices: Se\era bparasi ks, predators, and a fungus atiack te WA LH _Norm al¥, naturaEnem ies
cannotadequat ¥ controlbe W ALH in com m ercia Bord ards and grow ers m ustre ¥ on insectiddalloontol
Pos€H anestContro IPractices: None
Oterlssues: The WALH has deve bped resistanc  t e organoph osph ak insectiddes in m any app I grow ing
regions.

ChemicallControll forWh it App B Leafh opper:
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carbary 1 .
(Sevin 50W P) 40 | Co\er 1 B/100gal PRtaialand mid- ke summer 1-2 1 12
carbary 1 .
(Sevin 4EC) 0 Coner 05q%100 gal | RPtafalland mid- ke summer 1-2 1 12
carbary 1 .
(Sevin 80S) 40 | Co\er 2/3 B/100gal| Rtalfalland mid- ke summer 1-2 1 12
dimet oat .
(Dim et oak 4EC) 2 Coner 1pt7100 gall PRtalaland mid- ke summer 1-2 28 48
endosu Ean .
(Thiodan 50W P) 10 | Cower 1 B/100gal PRtalaland mid- ke summer 1-2 21 24
endosu Ean .
(Thiodan 3EC) 0 Cower 2/3q¥100gall| Rtalfalland mid- ke summer 1-2 21 24
form etanat
hydroch bride 1 Coner 2-40z/100gall| Rtalfalland mid- ke summer 1-2 7 48
(Carzo B 2SP)
im idachbprid .
(Provado 1.6F) 1 Coner 20z/100gal | Rtalfalland mid- ke summer 1-2 7 12
metomyl 075 pt100 .
(Lannat 2.41) 5 Co\er gal PRtaialand mid- ke summer 1-2 14 72
oxamy i .
(Wdak 21) 1 Coner 1-2pt7100 gall | Rt Haland mid- k& summer 1-2 14 48

25.W ool App B Aphid

Type of Pest Insect

Fequengy ofOcaurrence: Annua ¥ in prob Im orad ards

D am age Caused: Cotiony-w h it aeria Boo bnies are found m ostfrequentd on succu Inttissue, sud as aurrent
season’s grow @ ,w atrsprout, unh ealld pruning w ounds, or cankers_H eawy instations can cause h oney dew and
sootymoll onte fruit and ga M on te p kntpart .Underground co bnies m ay be found t rough outtie yearonte
rootsystms ofora ard trees or nursery stock -Se\ere rootinfstatons can stuntor k i Byoung trees, butusua ¥ cause
Kt dam age tom ature trees W AA can allo transm itperennia lapp I canker.

% Acres Aflected: 30%;s0om e \arieties m ore susceptib .

PestLife Cychs: Adulkw ool app I aph ids are w ing Iss unti la generation is produced t at@anm igrak o a
diferenth ostW ing Iss adu EEm alls bearing e young are found on app I trees during te summer.Thisadu k
form is dark brow n o purpkh,and 18mm (07 in) bng.In aeria koo bnies, ithas a bng, wh ik, fi lm entous w axy
seaetion.In underground cobnies ithas amore b bish-wh ik, rod- ke seaeton._Sexerallv ing Iss generations of

W AA are produced on app Il trees t rough outt e season.Som e w inged m alls are producd @ atcou Bl m igrat
otier appll trees oroe b, ifitis presentOne bh,winged £malls produc winglss malls and fm alls @ atm ae
and hyeggs-Mallwoo ¥ appl aphids are found on¥ attis ime .

Eggsare uncommoninte B cycloftie WAA,beingproduccd on¥whenanappll and ane b tree are in
chse proxim ity .Rare ¥, sexualforms oftte W AA and eggs are producd on app Il trees . The eggs are ¢ BpticaB06 by
03mm (approxim a& ¥ 02 in. bng), brow n © purp kh in cobr, and em bedded in aw axy seaetion.The eggs
overwinerin aevics oftie e h bark .Afer t ree generatonsone b ,aw inged form is producd t atm igrats
app I trees.

The m aprity ofnym phs are borne alhe on app I trees by an unm atd £m all . The W AA nym ph passes & rough
four instars, d anging in size from 06mm (02in) bnginte firsto13mm (05in) bnginte fourt instar.The
nym phs are dark reddish-brow nw it ab Bish-whi® w axy conering © atbecomes m ore exensine in te Berinstrs.
The firstinstar nym phs (aaw Brs),whid are considerab ¥ m ore actinve ©tan Rerinstars, are adispersalktage . They
inittat aeria oo bnies in B e spring from overw inkring rootinkstations.The craw Brsare carried by w ind from tree
© tree witinan ord ard or nursery, orm one dow nw ard from t e brand es o initiat co bnies on roos.

Timing of Conttol 11 ¥, when cobnies begin 1o appear in canopy -

Yie B Losses: <15% for fruitEeders ;e fe ctofrootfeding stage unk now n.

RegionalD ifferences: Stkw ide

Cu luralContro IPractices: Ch em ica loontro Bofrootinfestations is notpossib B ;resistantroottock s promde e on ¥
de®nse againstunderground in®stations.The Maling-Merton (MM) roottock series w as dee bped 1O provde
resisane ©W AA inkstation.
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Bio bgicalContro BPractices: The W AA is frequentl parasitized by Aphe Blnusm all, atiny w asp t atis allo natiwe
 Nortt America.Parasitized aphids appearas b hck mummiesin e cobny.A _malhas been suazssfu lf
introduced © m any app B-grow ing areas ofte w orl, and is provding adequat controloftie W AA in senerall
areas .Itd oes notprovide suffidentcoontro lin com m ercia Bord ards in te nort eastrn Unitd Staks because ofit
sensitinvity tom any con m on ¥ used insecticddes ;h ow exer, te wasp is © ough tto reduce W AA popu ktions in
abandoned ora ards .
Pos €H anestContro IPractices:
Oterlssues: Because tie w ool app I aph ids are som ew h atproeced by teir w axy co\ering, regu br spray
program s m ay notprovide adequat contro I igh vo lim e app Bcations ofrecom m ended insecticddes m ay be
necessary  penetrak te w ax. i lire © contro leeria Enfstations can resu kin underground infstations on
suseptib I roottod s .

ChemicallControll forW ool App B Aphid:

a brpyrifos 8-12 0z/ 100
(Lorsban 50W S) 80 | Cower gal Y 1 28 24
endosu Ean
(Thiodan 50W P) 20 | Cover 1 B/100gal Y 1 21 24
endosu Ean
(Thiodan 3EC) 0 Coner 2/3q7100gall|f ¥ 1 21 24

26. App B RustM ik

Type of RstMie

Fequency ofOcaurrence: H ot dry w eat er favors a rapid bui Bup oft is pest

D am age Caused: ARM can cause asi Lering offolage, albh ough popu htion densities se Bom reach dam aging I L.
Ifpopu ktions are \ery high ,h owexer, €rminallgrow t© wilbe afeced and Baves w i Bour Bingt wise and turn
brow n.ARM m ay fed on young fruitin May and dine,dam aging t e epiderm is and causing russeting -

Themit overwintrs as anadu k€m all under Bafscars or bud scalls orin sm allaad s on W igs.W it te
ad\entofw arm weat er,e\en before ©e buds break, tese mits are Reding and hying eggs under tie bud scalls.
As tie b bssom clistrexpands ot row offtie oukrscalls, te exposed miks starttom igrat tow ard te
de\e bping b bom , resu Bing in a conce ntration ofacti\e stages in te cabxend ofte near¥ de\e bped fruitThe
young m its from te hatdhed eggsallof®ed ontie fbwerstms justprior ob bom By petalaBt ey are €eding
\vgorous ¥ on Bawes and attie cabxend ofthe de\e bping fruit Lakr t ey spread o\er e tree,allo®eding on
Baves .Dam aged areas offruitgradua ¥ russetor urn brow n. In dine, © e firstrusseting show s main ¥ atti e cabx
end oftie fruit and m ostrusseted fruitis usual¥ on te sunny sout oreastside oftie ree. Onc te mitksspread
outo\er tie tree in hrge num bers, suoxeding generations (sexeralduring tie season) m ove onto tie fruitfrom te
sem ends and, ifnotconto ld,w i BMgradua ¥ russetwh oll fruit. In ¥, some £m alls begin ohibernak for e
winer,butifte weaterishotand dry for bng periods, t e mits willgoon £eding into Augustunt lcoolv eater
occurs, atwhich ime tey wilkeek she BErand overw inerunder Bafscars orbud scalls.

% Acres Aflected: <10%;~ 75% in H udson \ally

FestLife Cycls: ARM are e bngat triangu brm its, pall ye Bbw or offwhit in cobr.They are bare ¥ discernib il
using ahand Ens (7/1000 ind ;160-175 m icrons bng, ca.02m m )_.ARM possess on ¥ tw o pairs of Bgs (m i€s

genera ¥ h ane four pairs).W iner-form £m alls onerw in€r in dorm antbuds and under bose bark on 1-year-oll

sh oot .Mits m ove into fruitbuds betw een tigh tchistr and pink , and ino \egetative buds as tey swe BMitks €ed
on fbw er receptaclls and fruitht in May and dine .Fem alls depositeggs on tie undersides of Bawes, ginving rise 1O
malls and summer form £malls.There are sexeralgenerations before w inter-form fm alls appear in i ¥, possib ¥ in
response © e hardening ofbuds.These £malls return  o\erw inkring quarers att is ime .Presenc ofappl rust
m its can condition fo lage so t atitis Bss suitab I for de\e bpm entofERM .

Tim ing of Contro I Preb bom and petaHaBbprays are essentia o contro l is pest. Trees m usthe sprayed di e
from bot sides and sh oul be m onitored for appll rustm i€ unt b anest

Yie B Losses: Indirectpest Efiects on app B size and tree healh unknow n;m ay contribu® © prem ature drop yie B
bsses up © 25%.

RegionalD ifferences: May be m ore sexere in H udson \Vally
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Cu luraliContro IPractices:
Bio bgicallContro BPractices: H igh popu ktion densities can cause injury, butm ore usua Bpopu ktions are benefidall
because ARM is an aErnative food sourc for te predatorymit,Amb Fseius falkcis,and tie b bck huner trips,
Leptot ripsm all.

PostH anestContro IPractices:
Oterlssues:

ChemicallControl for App R RustMit:

dicofol
(Ke B ane 35W P) 45 Cower 1-2 B/100 gall | Lat dine 1 7 12
dicool 07515 B/100
(Ke B ane 50W P) 45 Cower gall Lat dine 1 7 12
(ngr;'id‘eazeor:’\l g | 10 |Cowr |220/100gal ;Sze seasonwihen bronzing 12 | 25 | 12
abamectin 25-50z/100
(AgriMek 0.15EC) 80 | Cower gal PRalalopctial 14days 1 28 12

27. European Red M it

Type of RstMie
Fequency of O caurrence: Estab khed in m ostdedd uous fruitgrow ing areas -Considered @ e m ostim portantm it
spedes attack ing tree fruit in Nort America.
D am age Caused: A b ough apestofalree fruit, appll and p m suferm ostsenere ¥ _Injury is caused by te
feding ofalktages onte folhge - The bwer Bafsurfac ispre®rred .Underhigh popu ktions bot surfaces are d
upon.The injury is caused by tie piercing ofte  lv all by te bristl- ke m out part and te ingestion oftieir
oonent, inchiding te & brophy BThe injury resu lk in ofFcobr folage whid in sexere cases becom es bronzed as
oom pared o uninkstd folhge - The Bafeflidency and productivity is directl afected .H eawy m it edingear¥ in
teseason (e dine and ear¥ 11 ¥) noton ¥ can reduce tree grow t and yie B butalodrastica W afe ctfruithud
form ation, and tereby reduce yie Bs te folbw ing year.Additona W, mit-injured Bawes wiBlhotrespond 1 grow t
regu lktors app kd tode hy hanestdrop.
% Acres Aflected: potntia 100% ;actua B5%
PestLife Cychs: There are 49 generations oftte ERM ayear,dependingon tie bcalty and te Engt ofte
grow ing season.The sexes oftie adu bk are readi ¥ diferentiatd . The fmallhas agbbu krbody whid rangesin
Ingt from 038-040mm,is\e Lety brow n o brick red, and has 4 row s ofdorsalketae or spines borne on raised
whit twbercls . The body cobrand setallpatern distinguish tis spedes from alloter p hntEedingmits.The mal
issmallr,026-028mm in Ingt, lgh €rin cobrand h as a pointd abdom en and proportonat ¥ bnger Bgs_The
rat ofde\e bpm entis £m perature dependent beings bwerin te spring and faland m ore rapid during te h ot
summermonts.The firstgeneration genera ¥ requires about3w eeks ©dexe bp,whill summer generations m ay
dexe bpin 10 0 14 days.Reproduction can be bot sexualand part enogenetic.Unfrti kzed eggs give rise tom alls
onk,whill matd m alls produc bot sexes.The average preoviposition period of€m alls is about2 1/2 days.
A B ough some Emallsin insectary studies have Red 39 days, e average e spanis 18 days.The oviposition
period averages 125days w it 18 8eggs producd per £m all.

The ERM overw intrs as Ertikzed eggs-Th e environm enta Mactors triggering w inr egg prod uction are
dim inish ing food supp ¥, €m perature and ph ooperiod . The bu I ofw inkregg deposition oacurs from mid © ke
August butm ay continue unt Blhe Septmber.O\erw intring eggs are depositd in groups, on rough ened bark
areas, espeda lf around t e base ofbuds and fruitspurs.These eggs m ay be sonumerous t attie in®std areas ke
onareddish castEggh atd is chbse ¥ corre hed w it bud de\e bpm entand firstoaours when buds are in te tigh t
chistrstage ;h atth is betler € an 50% com p B atte pink stage, and \rtua ¥ 100% com p B by t e end ofb bom .
The firstsummereggs as arull can be found atpe ta falor at Besthy fruitset The sum mereggs are g bbu hr and
som ew h atfltened (onion shaped).-They are brigh tred o dark orange, and average 013mm indiamet®r.The
overw inkring egg is deeper red and s ligh th krger, aneraging 014 mm .The eggsurface isridged w it e groowes
running tow ard tte op cenerfrom whid asEnder tapering stall (01 m m ) arises.The average incubation period of
tesummereggs foreach generation varies from 67 © 144 days, te sh orestperiod being in mid-summer.



30

The ERM passes @ rough 3stages betweenegghatth and adu b ood . They are calld tie kg, protonym ph
and deutonym ph _A quiescentor resting period preccdes each moktote folbw ing stage . The h atdh ing Bnais about
02mm in EIngt, Kgh torange in cobrand 6- Igged A Bsubsequentstages h ane 8 Igs W it te exeptions ofan
inarease in size and te abi My todifErentiak sexes in te deutonym phalktage, tere are no conspicuous d anges in
structure or cobrbetv een tie nym phalinstars . The average de\e bpm entaltim e from echbsion toadu b ood ranges
from 55-15days,depending on t e generation.
TimingofControl The m ostefRctine treatm ent are © ose app kd afier new grow ¢ has appeared butahead of
b bom .
Yie B Losses: Indirectpeststresses tree’s prod uctivity . Pokentia lup © 80%.
RegionalD ifferences: Stkw ide
Cu luraliContro IPractices:
Bio bgicalContro IPractices: Mik predators are genera ¥ distributd in com m erda Ibp kntings and contribut o te
oontrolloftte ERM .
Pos €H anestContro IPractices:
Oterlssues:

ChemicallControll forEuropean Red Mit:

. De hyed 1-3gal100 . o
petrolum oill 50 Dom ant | gall Any tim e unt Bpink 1-2 PB 12
cbEntzine Preb bom
10 and 1-20z/100 gall | Tigh tchistr © 1s€2nd co\er 1 45 12
(Apolb 4SC)
Coner
hexyt iazox .
(Savey 50W P) 10 Preb bom | 30z/A No ker t an pink 1 Rink 12
abam_eclm Post 25-502/100 No hertan2weeks post
(Agri-Mek 10 b bom all P 1 28 12
0.15EC) 9 P
form etanat
hydroch bride 2 Coner 4-8 0z/100gall| Summer, as needed 1-2 7 48
(Carzo B 2SP)
dicofol
(Ke B ane 35W P) 2 Co\er 1-2 B/100gall | Summer, as needed 1-2 7 12
dicool 07515 B/100
(Ke B ane 50W P) 2 Co\er gal Summer, as needed 1-2 7 12
£nbutatin oxide
(\Mndex 50W P) 1 Co\er 480z/100gall | Summer,as needed 1-2 14 48
oil .
(U hraFine or 1 Coner 1§Iga 100 Ea\.e-ry 2w eeks starting atpe tal 3.4 0 12
Sty 1t0i ) 9
pyridaben* )
(Pyran i€ 60W S) 10 Co\er 220z/100gal | Summer, as needed 1-2 25 12

PB=Preb bom : P =Post anest
*notefRclive in H udson \Vvally

28. Tw ospotied Spider Mie

Type of RstMie

Fequency ofO caurrence: Sporadicprob Im in ord ards .Econom ica ¥ dam aging popu ktions genera ¥ de\e bp
during te Rhter partoftie season.

D am age Caused: TSM are indirectpest @ at®ed by extracting Bafsap.A se\ere inkstation can cause Bafbronzing,
reducd ph otosynt esis, fruitsize redudion, preh anestdrop, poor fruito bring, and reducd aop poknta Hor t e
nextyear.

% Acres Affected: 10-20%

PestLife Cychls: The adukEmal mit 3 summercobr patern \aries, butm ostare greenish ye Bbw wit aprominent
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dark spotoneach side nearte midd B oftie body.-These spot may en bhrge ©cover m ostofeach side oftie body
astemitk Reds.The body is som ew h ategg sh aped and broadesttow ard tie head region.The eggs are sphericalf
shaped and shiny;teir cobrvaries from Ngh tor clar o pall green.Tw ospotied spiderm its overw in€r as orange-
cobred £m alls.In ord ards, t e onerw intring m alls congregat under debris on tie ora ard fbor or bark scalls at
te base oftrees .During te spring t e W ospoted spiderm i€ €eds on \egetation, especdal¥ \etdh and otier
Bgumes underneat te trees.As tiese ordiard flborh ost dry outw it te arrivallofh otw eat er, t ospotied spider
mitsmow into trees .H ot dryweat er is favorab | 1 popu htion inaeases oftism it . The W ospotkd spiderm it
passes @ rough te same deve bpmentakbtages as does e Europeanred mit .

Timing of Conttol Chem icall shou Wl be d osen for e fe dine ness, se Bctive oxidty, and bw esttoxidty o natural
enem ies A Bo im portantis a e rnation ofm akriall, app bcation oftie m inim um efEctinve dosage ofdem icall, and
proper tim ing ofsprays.

Yie B Losses: Indirectpeststresses tree’s prod uctimity

RegionalD ifferences:

Cu lurallContro IPractices: Mi® m anagem entem ph asizes orc ard fbor m anagem ent scouting ofpestand benefidall
popu ktions, and consideration ofot er stresses on te trees.

Bio bgicallContro BlPractices: Natura knem ies ofp hnef®eding m i€s are \ery im portantin t e m anagem entoft ese
m it popu ktions.Common¥, t o predaory m its, Am be bcious falkcisand Zete Bamall, and te predacous Rdy
beetdl fed on p hntReding mitks.

Pos €H anestContro IPractices:

Oterlssues:

ChemicallControl for Tw ospoted Spider Mit:

abamectin
(Agri-Mek 0 Coner 2a5-l5 0z/100 Neaal;gr: an2weeks post 1 28 12
0.15EC) 9 P
form etanat
hydroch bride 10 Coner 4-8 02/100 gall| As needed in summer 1-2 7 48
(Carzo B 2SP)
dicofol .
(Ke B ane 35W P) 10 Co\er 1-2 B/100gall | As needed in summer 1-2 7 12
dicofol 07515 B/100 .
(Ke B ane 50W P) 10 Co\er gal As needed in summer 1-2 7 12
£nbutatin oxide .
(\ndex 50W P) 10 Co\er 4-8 0z1/100gall| As needed in summer 1-2 14 48
pyridaben 22-330z/100 . )
(Pyran i€ 60W S) 60 Co\er gal As needed in summer 1-2 25 12

V. Restinfomm ation: D iseases
1. Cedar App B Rust(CAR)and Quinc Rust

Type of Rest Fungus

Fequency of O caurrence:

D am age Caused: The rustfungi require & ohost, appll and eastrnred cedar (diniperus \rginiana L), o com p I€
teir Be o/clls .Spores produced on app l do notinfctapp l,buton¥ cdar and spores producd on e¢dar infct
on¥appll,quinc and haw t orne .Before app l can be infected, adequat m oisture m usthe presentin a €m perature
range 0f8-24°C (46-75°F) o albw for form ation ofbasidiospores on edar gal.Then, tie basidiospores w i linf ct
appBwhensuseptib I Bafand fruittissues are w etfor e rtain Ingt s oftim e atspedfictm peratures .Leawes are

m ostsusceptib I ©infcionwhen 4-8 days ofage, and fruitare susce ptib B from tigh tcliser @ rough b bom .CAR
afects bot fruitand Baves .Quinc rustafects on ¥ fruit

% Acres Affected: 20%

Disease Cychk: The CAR fungus onerw inErs in sphericallgall on cedar trees -Spring rains cause h orn- ke sttuctures,
calld € B, oextrude from gal _When tiese hornsabsorb w akr, tiey become p - ke and sw olln_Betw een rains
tey drytodark brown treads.The € labh orns are com prised oft ousands oftv o-c Bd spores calld & Bospores .
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Sw e lhg and drying oft B orns m ay occur 8-10 tim es during te season.Each time, e h orns push outfurter
and expose m ore € Bospores untilb e supp ¥ is exh aus®d D uring rains, afer tie € BB orns absorb w akr, te
€ Bospores germ inat © produc agerm tube (basidium ) from each ¢ B Four basidiospores are producd on each
basidium _Atoptim um &m peratures, basidiospores are produced w it in 4 h ours oft e h orns absorbing w atr.
Basidiospores are fordh ¥ disadarged intotie airimmediat ¥ afier being formed . They can be carried bngdistancs.
Basidiospores © at knd on young app I tissue m ay germ ina® and infectifafih ofw akr is presentfor anadequat
am ountoftime .One O W ow eeks after infection, orange pustu s (pyania) containing pyaniospores appear on t e
upperside of Baves or on fruit One ©tw omonts afer b e appearance ofpyonia, te rustproducs ot er fungall
structures,calld aeda, on t e underside oftte Bafor on fruit The aeda produc aedospores whid are re Based into
teairduringdry conditions in e summer_Aedospores @ at knd on young Bawes ofedarm ay germ inat, infct
and cause galorm ation .Genera ¥, in tie second year afer infction, t e galin atures and produces & bospores,
tereby continuing te disease cycll.Because m ostga M produce € Bospores for on ¥ one season, anew aop ofgall
is required ead year ifinfection ofapp s is to occur.The disease cycll for quine rustis sim i br, buton cdar trees
dexe bps as wood cankers instad ofgall.
Tim ing of ConttoBW h ere susc ptib B cu Bivars are grow n in proxim ity © red cedars, a fungidde program shou ll be
folbw ed from tigh tchiser t rough firsta\er.
Yie B Losses: In te absenc offungiddes, CAR can cause 100% caop bss and prem ature defo lation ¢ atresu K in
reduccd fibw ering e folbw ing year.
RegionalD ifferences: More se\ere ineasern NY where cedars are abundantRare in m apr app I grow ing regions of
westrn NY.
Cu luralContro IPractices: Contro Btrak gies for CAR are based on fungiddes, rem oMng nearby red cedars, and
using resistant\arie ies .CAR can be minimized onsuseptib I cu kivars ifred cedars are ¢ Im inatd from teir
vdnity, butt is is usual notpossib I because cedars are on lnd notow ned by app l grow ers.
Bio bgicallContro IPractices:
Pos €H anestContro IPractices:
Oterlssues:

ChemicallControl for App B Rust

Com bin-
£narimol aﬁon Tigh tchistr, pink, b bom , petal
(Rubigan 1EC) 20 |wit 30z/100 gall Bl lstoner 35 30 12
oontact
fungidde
£rbam 3 1-15 B/100 Tigh tchistr, pink, b bom , petal 5.6 7 24
(Rerbam 76W P) gal fall lstower
m am” 075-1 B/100 | Tigh tchiskr, pink, b bom , petal
(Dithane 25 5-6 77 24
75D FBOW P) gal fall lstower
Th/?gtri(z);ez 25 075-1 B/100 | Tigh tchiskr, pink, b bom , petal 5.6 77 24
75D FBOW P) gal fall lstower
(?’e?]nnﬁze:b 25 075-1 B/100 | Tigh tchiskr, pink, b bom , petal 5.6 77 24
75D FBOW P) gal fall lstower
metiram Tigh tchistr, pink, b bom , petal
(Pokram 80W P) 20 1 B/100gal W Istoer 5-6 77 24
Com bin-
. ation .
mychbbutanill . 15-2 0z/100 Tigh tchistr, pink, b bom , petal
(Nowa 40W P) 30 jwit gal fallstaowr 35 14 24
oontact
fungidde
tiram 5 15-2 B/100 Tigh tchistr, pink, b bom , petal 5.6 0 24
(Thiram 65W P) gal fall lstower
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Com bin-

triadim efon aton 05-2 0z/100 Tigh tchistr, pink, b bom , petal

10 wit
(Bay Iton 50D F) on gal fall lstower

fungidde

3-5 45 12

Com bin-

triftim izol aton Tigh tchiser, pink , b bom , petall

10 |wit 3-402/100 gal
(Procure 50W S) on fall lstower

fungidde

3-5 14 24

2. App B Scab

Type of Rst Fungus

Fequency ofOcaurrence: Annua ¥ on 100% ofapp I trees

D am age Caused: Scab m ay oocur on Baves, fruit Bafand fruitsem s, and green w igs.Infedions oft e Bawes and
fruitare m ostam m on and ob\ous._Ear ¥ season infections usua ¥ occur on te underside oftie b bssom chiser
Baves because tiese are te firsttissue surfaces oemerge from budsin te spring.Onc te cliser Bawes haw
unfoled and rm ina Ilawes begin o de\e bp, infections becom e exfdenton t e uppersurface oftie Bawes.

Indinid ua En ctions appear as rough ¥ drcu br, brow n o dark oe-green spot (Bsions), which ofen seem s kgh th
fuzzy or\e Lety in €xture .Lesions abng t e \eins or m argins ofen cause t ose regions ofte Baves o distortor
crink B_Prim ary (asaospore) infctions are usua ¥ I itd © one or W odistinctspot per Baf,whereas secondary
(conidia) infe ctions are ofen m ucdh m ore num erous.Secondary inf ctions occasiona ¥ are so num erous t att e entire
surface oftte Bafappears conered w it scab, acondition comm on ¥ refrred  as sheetscab . Lesions on young fruit
inita® resem b B © ose on Bawes butturndark brow n ©b bhc and become corky or scab ke wit time .Ce H near
Isions on young fruitm ay be ki ld, causing t ese regions to becom e deform ed or craced as t ey fai Mo grow and
expand abngw it tie remainder oftie app I .Prim ary (ascospore) infctions are usualy Im itd t one or & o
distinctspot per fruit ofen near te b bssom end because itis upturned during te ear ¥ stages offruit

dexe bpm ent Secondary infe ctions are frequentd m ua m ore num erous and m ay be clim ped or grow n toget er,
particu hr§ ift e fruitis directl beneat aconcentratd sourc ofsecondary spores sud as an infeced Baf.

S condary infctions t atoocur in e summer orear ¥y fallare ofen num erous and re htine ¥ sm alin size, a

sym ptom re®rred  as pin-pointscab .Inf ctions © atooour justbefore h anestm ay be sym ptom Bss atpiding yet
deve bp into storage scab Bsions aferhanest

% Acres Affected: 100%

Disease Cyck: App I scab is caused by B e fungus \Mnturiainaequals,whid allo is capab I ofinfcting crabapp I,
haw @ orn, m ountain ash , and firet orn_.In e Norteast tie scab fungus onerw iners in inBcted Bawes t ath awe
falln o te ground .During autum n, tie fungus begins © form tiny fruiting bodies (pseudot eda)whia are
embedded in ©e Baws near te surface .Sacs (asd) filld w it te prim ary or spring spores oft e fungus
(ascospores) startiodene bpw it in ©e pseudotecdaby Bt wintrorear¥ spring.The ascospores continue ©

dee bp and becom e m ature as spring progresses .A ®w spores are usua l¥ m ature att e ime ofbud break (green
tip), and m aturity progresses s bw ¥ untiBboutt e tigh tchistrstage ofb bssom dee bpment Afer tis ime, te
percentage ofm ature spores begins © increase rapid ¥ whenexer £m peratures are favorab I for tree grow © -Most
ascospores have m atured by tie end ofb bom .Mature ascospores are disdi arged into te air during periods ofrain.
Inday lgh t disch arge usua ¥ beginsw it in 30 minutks afier te startoftie rainand is hrge ¥ compled witin 3
6 hours Whenrainfalbegins atnigh t disd arge is ofen de hyed unti Haybreak , alb ough significantnigh tdisa arge
can ocaur under som e conditions . The num ber ofspores disa arged during any one rainisdetrm ined by bot te
size ofti e poentia lBascospore "aop™for e season (how many Bawes were infcled te prenjous year)and te
percentage oftese spores t ath ave m atured sinc te hstdisd arge .Ascospore disa arge usualf peaksin te time
from pink © rough b bom , and near ¥ a Bascospores h ave beendisdarged witin 1 or2weeks afer peta ol
Asaospores are b bw n o nearby trees by wind aurrent, tengerminat ina filh ofw atr on te surface of Baes and
fruit Ifsurface w etness continues bng enough atprevai bhg €m peratures, grow © from te germ inakd spore
penetrats and infcts tese organs jstheneat te oukr cuticl . Typicalllsions,each bearing €ns oft ousands of
seocondary or sum m er spores (conidia), appear about) o 17 days Berdepending on €m perature, alh ough bng
periods of bw hum idity cande by teir dexe bpm ent Conidia are dispersed by sp hshing rain ® rough outt e restof
te season and are capab B ofausing new (secondary) infctions .Because num erous additiona Boonidia are producd
oneach new Hsion, repeatd secondary infections h axe asnow balor epidem icefecton disease deve bpment
Inadenc ofinfction is affced by t e age of lawes and fruit;young tissues genera ¥ are m ostsusce ptib B.Leawes
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are m ostsusceptb l 1 o 5days afer unfolling and becom e com p 1€ ¥ resistantfrom te time tey finish
expanding unt kkh orth before Bafdropin te autum n_FHuitare high ¥ suseptb Bunt Bbout3 ©4weeks afer
peta HalMbutm ud bngerw etling periods are required for inf ction © ocour afer tis im e . Fredse requirem ent for
inf ction ofm ature fruitare notk now n,buthn itd dataindicat t atw etiing periods m ust hstat Bast48 h ours for
significantin® ction o occur im m ediat ¥ before h anest
Tim ing of ConttoB 0O n m ostapp I \arie ties, fungidde sprays are required e\ery year for contro lofscab . Fungidde
program s can be minimized and m ade m oste flidentby designing tem around w eat er conditions (inf ction
periods), inocu Bm avai kbi My, cu Evar susce ptibi My, and speaficd arackristics oft e avai b | fungiddes .Season-
bng contro bofapp I scab is difficu Eifprim ary inf ctions are albw ed ©ode\e bp_Exen m oderat num bers ofprim ary
Isions can produce anextrem e ¥ hrge popu ktion ofoonidia, requiring an intnsive fungidde program t protct
fruitt rough outt e sum mer.Con\erse ¥, good contro bofprim ary infections a Bbw s use offungiades o be reduced
oromited during tie summer, onc ascospores h ave been dep Bed and fruithecom e Bss suscptib I .Contro ot
prim ary inf ctions h as traditiona ¥ begun ator sh orth afer green ip,when tie firstascospores becom e m ature - The
perentage ofspores t atare m ature attis time is bw, and te actua bhum ber ofm ature spores m ay be insignificant
during te ear ¥ stages ofbud dexe bpm entif\ery It Bafscab de\e bped te prenous year (b atis, tie seasonal
ascospore "'aop'is sm al_\arious sysems for detrm ining w h en fungidde program s m usthegin in *clan'ord ards
hawe beendeve bped .App I scab fungiddes contro Misease in diferentw ays.Som e are m oste fectine as proe dants,
some when app kd afer an infction period, and som e can suppress production ofcnidia from estab khed Bsions.
Understanding t ese activities and k now ing wh ich fungiddes exhibittem isim portantform axim izing t e efidency
ofafungidde program .
Yie B Losses: 100% w it outfungiddes, aboutl% w it aurrentfungiddes
RegionalD ifferences: None
Cu luralControlPractices: Disadng oconer ol Banes w it soillwhere pracicalmayhe b toreduc spring
inkctions A falapp bcation ofdo bm itic Ine (afer Bafdrop) © inacase soilpH willalohe breduc inocu lim te
folbw ing spring.Standard app I cu livars vary w ide ¥ in teir suseptibi iy oscab,whia wiBinflienc te
inensity oft e contro brogram necassary for a particu br\ariety .In te Norteast drsey Macis extreme ¥
suseptb ;Mchtosh and i progeny (Corthnd, Macoun, Em pire) are high ¥ suseptib B;Rome,Red De Bldous,R .1.
Greening, Crispin, 20-Ounc, and Nort ern Spy are m oderak ¥ suseptb ;and Gollen De Bdous, IdaRed, Dbnat an,
and PauBRed are m oderak ¥ resistant (Because t e scab fungus h as diferentraces, @ ese rank ings are not
necessaril applcab 1 oot erregionswhere diferentracs m ay predom inak ) Cu Evars t atare imm une o app il
scab are avai b 1, incliding some w it fruitqua lty t atappears o be comm ercda W aczptab I (e g, Liberty, Fbrina,
Golrush );additiona ke Bctions are being exallakd, butnone oft e scab-resistantcu livars h ave beenw ide ¥
accpedintemarketp bhee .
Bio bgicallContro IPractices:
Pos €H anestContro IPractices:
Oterlssues: Inte Norteast itis usual} notpossib I ©o produc app Is com m ercda ¥ w it outsom e program 10
ocontrolt is disease .

ChemicallControll for App B Scab:

(Cap::ﬁtggw p | 50 |Cowr |18/100gal | Rulam 4-6 0 | 4896
( Cacgfa‘ml_) 50 | Cover |1q¥100gal | Rl 4-6 0 | 4846
Tsrﬁss 30 075-1 B/100 | Green tip haFina green, tigh t 77 24
75D HBOW ) gal cliser, pink,b bom , peta ol
m ancozeb 075-1 B/100 | Greentip haEind green, tigh t
(Manzat 30 . 5-6 77 24
75D FB0W P) gal cliser, pink,b bom , pea ol
m ancozeb 075-1 B/100 | Greentip haEind green, tigh t
(Penncozeb 30 ' 7 >
750 HB0W P) gal cliser, pink,b bom , peta ol




35

dodine . .
(Sy ME65W P) 5 60z/100gall | Green tip haFind green, 2 7 48
£narimol Tigh tchistr, pink, b bom , petal
(Rubigan 1£C) 30 3 fhoz/100 gal &N 2-4 30 12
mychbbutanill 15-2 0z/100 Tigh tchistr, pink, b bom , petal )
(Nowa 40W P) 40 gal all 24 14 24
triflimizoll Tigh tchistr, pink, b bom , petal
(Procure 50W S) 10 3-4 0z/100 gal &N 2-4 14 24
Trifbxystrobin 06-1 0z/100 Tigh tchiskr, pink, peta ol
10 2-3
(FInt gal lstoower
Kresoxim-metiy 13-20z/100 Tigh tchiskr, pink, peta ol
10 2-3
(Sowran) gal Istaoner
3. BiterRot

Type of Rest Fungus

Fegquency ofO caurrence: Sporadic,m osth in sout easern NY

D am age Caused: The disease occurs in ord ard b bcks beginning in 1 ¥ © rough Augusthow e\er, it appearanc
\aries wit te cm aticoonditions during any particu br season. Fuitinfedion can occurear b in e season but
sym ptom s do notde\e bp unti Bt e fruitbegins tom ature . The rotbegins as asm all lgh throw n, drcu br Esion. As
Esions en krge, ey dange toadark brow nand form sunken or saucr-sh aped depressions.The num ber of Bsions
per fruitm ay \vary from one tomany.W hen Bsions reach aboutone ind (25mm ) in diam e®r, fruiting bodies ofti e
fungus appear near te entrofte Esion.Underhumid conditions, krge num bers ofspores are produced in a
cream y m ass, sahh on pink in cobr,whid are oftenarranged in conentricdrclls .Under dry conditions, t e spore

m ass appears aystaline . The rotked fllsh beneat te surface oftie Bsionis w akry, appearing in a \£sh aped patkern
in aross section t© atnarrow s tow ard B e core . The fruitdecays rapid ¥ as itripens and exentua W shrive linto a
mummy @ atmayrem ain attach ed b tie tree @ rough outte wintr. Wit biterrot te roten fllsh is brow n and
more wakry tanwoull be expeced wit b bhck rot W h it rotBsions appearm ore oy Indricalvhen te fruitis aut
open.Oterdecays commonl seen in tie ordi ard attis time ofyear are usual¥f initiatd athird ped s or insect
injuries .1fdecays oocur on fruitwh ere te skin h as notbeen dam aged, biter rotis tie m ost ke ¥ cause .Unprotced
fruitexposed ©high inoculm e I maydeve bpm any smalark spos whid inita ¥ gine te fruita peppered
appearance .A Bafspoth as been associatd w itt Gbmere B dngu hta (te perkctstage of Co Btotrid um

g beosporioides).-Spot begin assm aMred flds,which enkrge ©o form irregu kr brow n spot 1/16 © 1/2 ind in
diame®r.Se\ere ¥ inEcted Baves may fallprem ature ¥ .Bitker rotcankers are rare in tie eastrn Unitd Staks_When
tey ooaur, cank ers are targe tsh aped, ie .omalsunken and ofen m arked w it zones or conentricrings.

% Acres Affected: 10-40%

Disease Cyck: The fungus onerw intrsinmum m ified fruit in cac s and aeNics in bark , and in cankers producd
by te biterrotfungus or by otierdiseases,sud as fire b lgh t hgged edges ofbroken Embs are aloideakits _The
bitler rotfungus is one oft e w rotorganism s @ atcan penetrak unbroken skin offruit A b ough penetration is
direct, w ounds can be co bnized rapid ¥ by t e fungus.Spores are w akrborne and are re Based during rainfall

1 rough outt e grow ing season. Fuitinf ction can oocur ear ¥ butis m ore com m on from mid © ke season.O fen,
t e firstin® ctions appear in cone-sh aped areas w it in te tree beneatt mummies oracanker.Factors whid
detrmine te time ofappearanc ofbiter rotare e m aturity offruit €m perature and hum idity, and te presence
ofdisease in tie area.The optim um conditions for disease dexe bpm entinclide rainfaBre ktine h um idity of80 1 100
perent and w arm €m peratures .Infection can ocaur in as Il as five h ours at79-82°F(26°C) .A t80°F, Bsions can
dexe bp and produc spores w it in 11 days ofinocu ktion .Epidem ics can de\e bp rapid ¥ during pro bnged w arm ,
wetweater,and bsses canbe exensive . The m ostsenere epidem ics usuall occurwhen te ear ¥ season isw arm
and w etand prim ary infe ction ooccurs ear ¥, promMding abund antsecondary inocu lim .

Tim ing of Control Fungiddes, app kd atappropriat inenal from petala Bt rough h anest are necessary for

m anaging t e disease onsuscptib 1 cu Kivars

Yie B Losses:

RegionalD ifferences:

Cu luraliContro IPractices: Rem ova lofm um m ified fruit dead w ood, and twigs ki Md by fire b lgh tare im portant
sanitation m easures © at@an reduc te inddenc and se\erity ofte disease in som e years _Rem onving new ¥ inf cked
fruitfrom trees during te growing seasonmay allohe breduc te rat ofdisease spread .App I cu livars do not
vary w ide ¥ in teir suseptibi iy tote biter rotfungizh owe\er, tie disease is oftn m ore se\xere on Em pire,
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Feedom, Gollen De Bdous, Fuj, Granny Sm it , Nitlany and Ark ansas Bhdc . The use ofacalkium as a nutritonall
supp Imentm ay reduce te inaddenc and se\erity ofbitier rotin som e years .In som e cases, inocu Bm originats
wit shade trees ad pcentto ora ards and rem ova lor fungidde treatn entofsh ade trees can reduc inocu lim in
ora ards .
Bio bgicallCon tro IPractices:
Pos €H anestContro IPractices:
Oterlssues:

ChemicallControl for Biter Rot

captan
(Captan 50W P)

100 | Co\er 1-2 B/100 gall | R lFaland Co\er Sprays 4-7 0 48-96

4. Bk Rot/V h it Rot

Type of Rst Fungus
Fequengy ofOcaurrence: Annua ¥
D am age Caused: Leafsym ptom s firstoccurear¥ in te springwhente Baws are unfolling.They appear as sm all
purpBspecs onteuppersurface ofte Baves t aten krge intocircu br Bsions 1/8 © 1/4 ind (3-6mm) in
diame®r.The marginofte Bsionsremainspurpl,whill te ecnerturnstan brown.lnaf®w weeks,secondary
enlhrgem entoftiese Bafspot occurs.Attis ime, tie Bsions assum e ach arackeristic™frog-eye' appearanc .As t ey
age, aseries ofonantricrings de\e bps around t e origina Einf ction point.O ccasiona ¥, sm allb kc pyaidia
(asexua Mungus fruiting body) canbe found in te eanterofte Bsion.H eavi ¥ infeded Bawes becane & broticand
defo lation occurs . Fuitinfection, ofw h i sepalinfction is e m ostam m on form , can oacur ear ¥ in e season.
These infections resu kin b bssom -end rot ker in tie season.Ear ¥ fruitinf®ction usua ¥ appears att e cabx end of
te fruit These Bsions begin as reddish sposwhich Bertwrn purpl and are bordered by ared ring.Infected areas
onm ature fruithecom e b kd, are irregu br in sh ape, and are occasiona ¥ surrounded by ared hab.As te roted
areaen hrges, aseries ofonentichands ofuniform widt form which alkrnat in cobr from b bk ©brown.The
fllsh ofte roted arearem ains firm and Batery _Bhbck pyaidia are ofen seen on tie surfac oftie infced fruit
Exventwall,adrymummyis produccd @ atmay rem ain atiach ed 0 te tree _Lesions resu Bing in cank er form ation
usua ¥ are associakd w it awound in tie bark .In te ear¥ stages, te bark is s lgh th sunken and reddish -brow n in
cobr.Some cankers rem ain sm alland m ay die outby te end ofte year,whill obersen hrge from year toyear.
Som e cankers are obsened tobe mere ¥ asuperficdalroughening oftie bark .Inotier cases, tie cankercankilte
bark bte wood and te areabecomes cracked .By te end oftie second year, fruiting bodies oft e fungus can be
obsened in e cankered area.Lim bs can be com p B ¥ gird Bd by tis time _The b bhck rotfungus ofen can be found
onw ood prexjous ¥ ki ld by fire b lgh tor dam aged by coll £m peratures.

The whit rotfungus can cause superfida lllsions on tree bark, and t ese Bsions cause cank ers t atdam age
and ki llm bs when trees are under drough tstress .
% Acres Aflected: 100% in absenc ofaurrentfungiddes .
Disease Cychk: The fungus onerw intrsin cankers,especda ¥ in t ose initia®d by fire b lgh tin dead bark, and in
mum m ified fruit These onerw inering structures provde an im portantsource ofdisease inocu Bm _The b bck rot
fungus covers aw ide geograph icalrange and can infectm anyhost ottertanappll.The rol tesehost phyinte
spread and deve bpm entoftie disease is notk now n.In te spring, spores are re Based during rainfallTh e am ount
and duration ofrainfalas w ¢ ls €m perature, are e m ain fadors infliendng spore re Base, germ ination, and
inf ction.Conidia are prim ari ¥ w akrborne and continue  be producd during w e tperiods t rough outt e
sum mer.Asoospores are prim ari¥ airborne and are m ostcom m onduring t e petalfalperiod _.Ascospores and
oonidiagerm inatk afer four h ours ofw etling o\er a €m perature range of6l ©90° F(16-32° C).Be bw €m peratures
of61°F(16°C), bnger w etling periods are needed for infe ction © oocur.Th e optim um €m perature for Bafinfction is
80°F(27°C).Attis €m perature, four and ah alFh ours are necessary for inkction . Leafinf ction w i Bhotoaoaur,
however, at46°F(80°C) exenwhen Bawves h ave been w etfor 48 h ours. For fruitinf ction 0 ocour, £m peratures
betw een 68 and 75°F(20-24°C)w it at Bastanine h our w e tting period are required .D uring rain, conidia ooze outhy
te tousands and are dissem inatd by sp kshing rain, wind, and insects .Spores attach tiem se Les ote p hnt,
germ inak ina fih ofmoisture wit in five ©six h oursand penetrak tie Bafsurface t rough stom ata_Ear ¥ season
inf ction offruitallo occurs @ rough stom ata.Lakr in @ e season, infe cion offruitooours @ rough cadcs in te
cuticl or \aw ounds and possib ¥ Entic 1.0 fien,h anestinjuries m ay beaom e infected and t e fruitm ay decay
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during or afer storage . Th rough outt e grow ing season, infctions occur t rough w ounds in te bark oronki ld
w ood .
Tim ing of Contro I Fungidde app Bcations from tigh tclistr t rough hanestm ay be necessarywhere tie disease is a
reaurrentprob Im _ The difRrences in varietabusa ptibi By © fruitrotare sm allalh ough Corthnd and Em pire m ay
be s lgh th m ore susceptib .
Yie Bl Losses:
RegionalD ifferences:
Cu luralControlPractices: The disease pressure can be reduced by rem ovalbfinocu Bim sourcs (dead w ood and
mum m ies).
Bio bgicallCon tro IPractices:
Pos €H anestContro IPractices:
Oterlssues:

ChemicalControll forBhXk RotdV h i€ Rot

captan
(Captan 50W P) 100 | Co\er 1-2 B/100 gall | R Haland co\er sprays 4-7 0 48-96
benomy Il Tigh tchiskr, pink, peta ol
(Ben ke 50W P) 30 Co\er 2-30z/100 gal CONer sprays 14 24
tiophanat-metyl Tigh tchiskr, pink, peta ol
(Topsin-M 70W P) 30 Co\er 3-40z/100 gal oNer 0 12
captan
(Captan 41) Cower 1p¥100 gal Rt Haland co\er sprays 4-7 0 48-96
Trifbxystrobin 10 06-1 0z/100 Tigh tchiskr, pink, peta ol 9.3
(FInt gal lstoower
Kresoxim-metiy 10 13-20z/100 Tigh tchiskr, pink, peta ol 9.3
(Sowran) gal Istaoner

5.Bbssom End Rot

Type of Rst Fungus

Fequency ofO caurrence: Sporadic

D am age Caused: .The infected areais seen as asm all1/4- © 1/2-inc -diam e€r Bsion nextto orinchiding partof
te cabx.Usuall brow n, te spotis s Igh th sunken and ofenhas ared border.A shalbw ,dry or corky rotde\e bps
in e flsh beneat tespot

% Acres Affecied: 5%

Disease Cychk: The disease, caused prim ari ¥ by t e fungus Botrytis dnerea, attacks tie b bssom end ofapp I fruit
The infectionis ke ¥ o oocur during b bom , albh ough itis notvsib B untikexerallveeks her.

Bbssom end rotappears © be m ore com m on in seasons ofpro bnged aoo Bw etw eat er during and sh orth
aferb bom _Ith as appeared m ostfrequentld on De Bdous, Rom e Beauty, and Mdntosh .0 n stored fruit espeda
De Bdous, b bssom end rotofen Bads tom o By core .

Tim ingof ConttolBbom and petalfall

Yie B Losses:

RegionalD ifferences:

Cu luralControlIPractices: The disease may be m ore se\ere inord ards w it weedy ground coser because S.
sclrotiorum grow s on broad Bafw eeds .Using 2,4-D herbiddes ©e Im inak broad Bafweeds mayhe b reduce
disease pressure .

Bio bgicallCon tro IPractices:

Pos €H anestContro IPractices:

Oterlssues:

ChemicalControll for Bbssom End Rot



benomy 1
(Ben B 50W P) 5 30z/100gal Bbom, petaliall 1-2 14 24
thiophanat-metyl
(Topsin-M 70WP) | > 30z/100gal | Bbom, petaall 1-2 0 12
thiophanat-metyll
(Topsin-M 4L) 5 4 fhoz/100 gall| Bbom , petalfall 1-2 0 12

6. Pow dery MiBew

Type of Rest Fungus

Fequengy ofOcaurrence: Annua ¥

D am age Caused: PM onerw intrs as funga Btrands (m yce Bum ) in \egetatine or fruitbudswhich were infeced te
prenous season.Infeced rm inalm ay h ave asi Lery gray co br, stuntd grow t , and am issh apen appearanc and
are more susceptib l owintrki Bl an are noninkced €rminall.

PM causes reduced ph otosyntiesis in sexer ¥y afeced Baves.Fbwers tt athecome infced in te pink stage
produce russetied fruit t ath ave novalie in tie fresh marke€ Fbw er buds w it prim ary infctions are m issh apen
and w i Bhotproduc fruit
% Acres Afflected:

Disease Cyck: Prim ary Infdtion and Spread: As buds break dorm ancy, e PM fungus resum es grow @ and

oo bnizes de\e bping sh ook causing prim ary infctions.The pow dery w h i appearanc on infeced sh oot consist of
m any t ousands ofspores (conidia) whid are responsib I for spreading t e fungus and causing t e secondary
infctions.Rimary mi Bew infedions m ay oocur on \ege tatine sh oot and b bssom s and t ereby cause areduction in
yie B _Runing ofse\ere ¥ infected trees ofen resu ks in poor tree strudure .

Seocondary Inkction: Secondary infections are im portantbecause t ey produc te overw intring infcked buds.
Seocondary infections usua ¥ de\e bp on Baxes and buds before tiey harden offand m ay reduc t e \igor oft e tree .
Fuitht m ay becan e infected sh orth afier b bom , resu ling inaweb ke russetting on t e m ature fruit

Favorab B Conditions for Infection: PM infections occur when te re lhtinve hum idity is greatrt an90% and te
®m perature is betw een 10-25° C (50-77° F). The optim um &m perature range for tie fungus is 19-22° C (66-72° B).

A b ough high re ktine hum idity is required for in ction, tie spores w i Bhotgerm ina® ifimmersed inw akr._Leaf
wetling is, t erefore, notwndudwe © PM de\e bpm entUnder optim um conditions, PM w i lbe ob\Mous b tie naked
eye 48 hrafer infction .About5 days afer inf ction, a new aop ofspores is producd -Nongerm inatd pow dery
miMBew spores can o lrak h ot dry conditions and m ay persistunt Mavorab I conditions for germ ination ooour .

Tem peratures near—28°C (-18° B ki llam aprity ofm i Bew ed buds and e funguswitintem .Exenatbwer
€m peratures,h ow exer,som e PM sur\ines . The PM fungus produces m asses ofsm alib kck structures calld
perit edaorclistotedaoninfcted Bawes and €rminallin te ke summerand fallA b ough te periteda
oontain spores, B ey do notcuse infections.

Timing of ConttoBW here PM susceptib I varieties are grow n and favorab B environm entalloonditions exist a
fungidde spray program is necssary o controlt e disease . The m ajr ob pctines oft e spray program are to: 1)
reduce tie num ber ofspores produced on new F-deve bping infeced tissues in e spring (primary millew), 2)
prexentinfdions ofnew sh oot, buds, and Bawes during t e grow ing season (secondary m i Bew ), and 3) prexent
fruitinfctions.In generallsprays at7-10 day int nall starting attigh tchistr and continuing t rough peta ifa Bare
recomn m ended -Conver sprays shoull alobe app kd untilerm inalbuds h awe setand are no bngersuseptbl ©
infection._Since t e fungus is inf ctinxe during dry periods ofhigh re htine hum idity when redistribution offungiddes
by rain d oes notoccur, spray conerage is extrem e § im portant

Yie B Losses:

RegionaD iflerences:

Cu luralContro IPractices: Pruning in cted buds during © e dorm antseason h as notprowen 1 be an e fe ctie

al lurabractice in erradicating onerw intring inocu Bm and is genera ¥ notused in con m e rcia Bope rations .

Bio bgicallContro IPractices:

Pos €H anestContro IPractices:

Oterlssues: The cu livars Ballw in, Corthnd, Ginger Goll, Bracburn, Idared, dnat an, Monroe, and Rom e are
particu br ¥ suscptibl © PM .Oter cu livars may allobecome infected when inocu lim is presentand conditions
are fanorab I for infe ction .
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ChemicallControll for Pow dery Mi Bew :

£narimol
(Rubigan 1EC) 20 3 fhoz/100 gal 35 30 12
sulur
(SUIr 95W P) 30 2 B/100 gal 3-6 0 24
sulur
(Sulir 6P 10 2 p7100 gall 3-6 0 24
triadim efon
(Bay Ion 50D P) 10 1-2 0z2/100 gal 2-4 45 12
mychbbutanill 15-2 02/100
(Nowa 40W P) 30 gal 35 14 24
tiflimizol
(Procure 50W S) 10 2-4 0z/100 gal 35 14 24
(MS s(:;l/ll o | 1 1-2% so Wition 6-8 12
Trifbxystrobin 06-1 0z/100 Tigh tchiskr, pink, peta ol )
(FInt 10 gal lstoower 23
Kresoxim-metiy 13-20z/100 Tigh tchiskr, pink, peta ol
10 2-3
(Sowran) gal Istaoner

7. Sooty B btth and Fl¥ Spe

Type of Rst Fungus

Fequency ofO caurrence: Disease inddence and se\erity can be high ¥ \ariab I am ong prod uction regions, grow ing
seasons, and individ ua Bord ards .

D am age Caused: Sooty b btth appears as dark ole green or sooty-co bred fungus co bnies on t e surface ofinfecied
fruitOne om any near¥ drcu lr co bnies may de\e bp indinvidua ¥ or hrge, unsh aped co bnies m ay spread out
over te fruit Sym ptom s can de\e bp as soon as 3-4 w eek s afier petaMfaMbutare usua ¥ m udh m ore com m on and
sexere by ke summerorearb fall

% Acres Affected: 100% in absenc or currentd registred fungiades.

Disease Cyck: Sooty b btth can be caused by t ree diferentfungi. F¥sped is e m ore im portantdisease organism
in New York .The fungi onerw inEr as fruiting bodies (pyanidia) or in a\ege tative stak (mye blum ) on inEcted W igs
ofapp I trees and num erous w oody p hnt in hedgerow s and w ood bt ;tiese "fesenvoirh ost™inchide bram b Bs

(b Bck berries and raspberries), oaks,m ap s, ash, e b, grape, W lp tree, and m any ot ers conm on b easern Nort
Am erica.Spores formed w it in t e pyanidia or from sections oftie myc Bum are spread by rainsduring te ke
spring and ear¥ summer, and begin causing fruitin® ctions about2-3 w eek s afer petala B Typicakooty b btd

sym ptom s are caused by te dark myc Blum offunga llco bnies t© atdee bp on t e surface ofti e fruitauticl .Be cause
oftie superfida bhature oftis grow t , itis extrem e ¥ sensitive o e micocln at conditions (particu br ¥ re ktive
humidity) immediate ¥ surrounding te fruit Grow t is optim um at100 percentre htine h um idity ;good at 5, fair at
92, poor aty0 perentno grow & occurs be bw 90 perczntre ltive hum idity . The eflecls ofem perature \ary

som ew h atam ong indinid ua Eso ks, butoptim um €m peratures are genera ¥ about64-80° F(18-27° C) ;grow t is
very Initd and s bw during periods be bw 50° F(10° C) or abowe 86° F(30° C).The period oftime between te
beginning ofan infection and t e appearanc ofsym ptom s depends onhow oftn and forh ow bng €m perature and
humidity conditions albw fungallgrow ¢ .In e Norteast, tis incubation period is ofen 3-4 weeks under re ktine ¥
favorab I conditions, butanbe 2montis or bngeroti erwise.lnw armer regionswhere te disease oacurs regu br ¥
(e g,teH udson\ally),itis con m on for inkEctions o be inittiatd during tie ear ¥ cover spray period, stop

dexe bpm entduring ah otand dry m id-sum mer, ® en finish incubating and fina W becom e apparentw h en conditions
becom e m ore favorab I tow ards te end ofsum mer.Onc funga llco bnies do appear, m yce b Hragm ent can be

brok en offby raindrops and spread t additiona Mruit causing furt er disease ifenwronm entalloonditions rem ain
favorab B .Th us, disease isgeneral m ostse\ere in years and ord ards w here conditions favorear ¥ disease

dexe bpm entfo bw ed by extnsive secondary spread .Sooty b bt ink ctions t atare notappare ntath anestan
som etim es finish ®eir dexe bpm entduring bng periods ofco Bl storage w hen re ktive h um idities are near 100
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perent
Tim ing of Conttol The need for and tim ing offungidde sprays 1o contro b ese diseases is \ariab B am ong ora ards
and years.Inregionswhere ey oocur regu br ¥, sprays sh ou l startaround firsta\er and be repeatd as necssary
according ot e prenai lhg weat er conditions and m atrialbeing used .Where t e diseases occur m ore sporadica ¥,
fungidde program s sh ou W be inittatd and continued on t e basis ofw eat er conditions, spedficord ard fadors, and
pre\fous experience .
Yie B Losses: 05-1% ofaop
RegionalD ifferences: More se\ere in sout easernpartfote stk where re htine hum idity ishigher insummer.
Cu luralContro IPractices: Annua Bpruning 1o open tree canopies and prom ot air drcu ktion w i ln inim ize te
periods favorab I for teir dexe bpm ent. Supp Im entalbum m er pruning in dense-canopied trees can prowvde
significantadditiona lbenefit in som e years . Froper fruitt inning is a Boim portantfor redudng te de\e bpm entof
high-humidity m icroclim ats around chlistred fruit; ke good pruning, tinning w i Bfurt erm ore im prove t e spray
oo\erage for any fungiddes @ atm ay be app kd .Mow ing ofgrass midd Bs and good w it in-rov weed controllvi
proMde additionahe binredudngoveralhumidity Ine Bw it in orad ards during te summer.The rem ova llof
hedgerows orsurrounding w ood bt is notall ays practicalbutan substantia ¥ im pro\e airfbw and reduc
humidities witin te ord ard .Destruction ofte m any w oody resenvoir h ost in tiese sits w i Balloreduc some of
teinocuBm t atinitaks fruitinfections .Because oft eir im portanc as an inocu Iim soure, itis particu hr ¥
im portanttoe Ininak bramb Bsinhedgerows and witiin te orch ard ite Fshoull tiey occur tiere .
Bio bgicallContro IPractices: None
Pos €H anestContro IPractices:
Oterlssues:

ChemicallControll for Sooty B bt and Fl¥ Sped :

benomy I
(Ben e 50W P) 30 2-30z/100 gall| i ¥-Augustsprays 3-5 14 24
tiophanat-metyl
(Topsin-M 70W P) 60 3-40z/100gall| dine-d1 ¥-August 4-6 0 12
captan
(Captan 50W P) 100 1 B/100 gal 4-7 0 48-96
captan
(Captan 41) 100 1p%100 gal 4-7 0 48-96
m ancozeh
(Dithane 80 Og:)'l B/100 | b B 1staoner, 204 coner 3 77 24
75D FBOW P) 9
m ancozeh
(Manza® 80 0 ; i'l B/100 Pe ta a B 1stooner, 204 cover 3 77 24
75D FBOW P) 9
m ancozeh
(Penncozeb 80 0751 B/100 Pe ta a B 1stooner, 204 cover 3 77 24
75D HBOW P) gal
metiram 0751 B/100
t d
(Polram 8OW P) 10 gal Pt Ha B 1stoo\er, 2nd coner 3 77 24
Ziram = 30 1 8/100gal | Ji¥-August 24 14 48
(Z iram 76D F) g 9
Trifbxystrobin 5 Coner 0.750z/100 Sum mer 1.2
(FInt gal
Kresoxim -m ety I 2 | Cower 150z/100gall | Summer 1-2
(Sowran)

*Benom y Bapp kd w it in 45 days ofpe ta Ha B ay cause scarfskin, a ph ysio bgica Mruitfinish prob Im .
*Used prim ari ¥ as asubstitu® for captanw hen grow ers w ish © awvoid te 4-day re-entty w it captanorwhen
tey app¥oillvit summersprays.

8. BIstr Spot



41
Type of st Bactriall
Fequency ofOcaurrenc: Annua ¥ in 50% ofMutu b bcs .
D am age Caused: This bactriabisease is ofeconom icim portanc m ain ¥ on t e au kivar Mutu (Crispin) butan be
seenon GoBen De Bdous and Fuj when grow n ad jpcentto Mutu .Exen t ough fruitgrow o m aturity and no
detctab Byie B bss occurs, se\ere infection resu k in ug ¥ fruitand greatlh reduces fresh m arketqualy - Infections
ofb kErspotare firstnoticab l W ot tree mont s afer petaallas sm algreen,w akr-soaked, raised b k€rs t at
de\e bp atfruitstom ata.These spot resu kin purp kh b kck Bsions associatd w it fruitEIntc 1.As te fruit
increase in size, e Bsionsexpand tabout3/16 ind (5mm)and become darkened .A mid-\ein necaosis ofMutu
app l Baves has been obsened prior o fruit Bsiondeve bpm ent.Underse\ere conditions, t e bactria can k i Bfruit
spurs.
% Acres Afflected:
Disease Cyck: The backrium o\erw intrsin ahigh percentage ofapp I buds, Bafscars, and diseased fruiton t e
ord ard fibor_Th rough outt e grow ing season, B e backrium cansuniwe as an epiphye on folage and fruitin te
ord ard .Exen t ough te highestpopu ktions oftie pat ogenh ave been found on Mutu, t e bacerium has allo
been detcted on folage and fruitofot er app I cu livars .Young Mutu fruitsh ow an inaeased suscptbi iy ©
inf ction for aboutsix w eek s, beginning abouttw ow eeks afer petalall
Tim ing of Contro I Ear kstspot canbe detded near te calbxend oftie fruitt atface tie sun and are on tie
periphery oftie tree, beginning aboutm id- © ke Ji¥.
Yie B Losses:
RegionalD ifferences:
Cu luraliContro IPractices:
Bio bgicallContro IPractices:
Pos €H anestContro IPractices:
Oterlssues: The disease ismain¥aprob Im onte appll cubivar Muu.When Mutu is inerphntd wit oter
(norm a ) resistantapp l cu livars (ie .Red De Bdous, Corthnd, and ot ers), e patt ogen m ay spread into tese,
allo. Fior b te de\e bpm entofstreptom ydn-resistantstrains oftie pat ogen, te disease coull be conttold w it
tree we lim ed antibioticsprays, tie firstapp kd no kertan2weeks afer petalfaland tie otersapp kd
week W tereafer. This stratgy is st lem p byed in ord ards w it outresistantstrains ;h ow e\er, resistantstrains m ay
dexe bpaferon¥ afw years ofantihioticuse. Once resistanc t t e antibioticde\e bps, furt er use ofantibioticis
ineflective .
ChemicalContro B for Bistr Spot

Streptom ycin
(Agristrep 17W P)

3 05 B/100gall | 1st 2nd and 3rd covers 2-3 50 12

9.Hre BlIght

Type of st Backriall

Fequency ofOcaurrence: Outbreak s are sporadicin m ostpart ofte Nort east butan cause extnsive tree dam age
when tey doooaur.

D am age Caused: Fre b Igh tproducs sexeraldifR renttypes ofsym ptom s, depending on w h atp kntpart are
attacked and when._The firstsym ptom 1o appear, sh orth afer b bom ,is © atofb bssom b lgh tIn tie ear¥ stages of
infction, b bssom s appear w atrsoak ed and gray-green butquic ¥ turnbrow norb ko ;general, te entire cliser
becomes b lgh d and ki ld .The m ostobwous sym ptom ofthe disease is te sh ooth Mlgh tph ase,whid firstappears
one sexeralweeks afer petalfallThe Bawes and s&m on young, sucou Intsh oottips trn brow nor b bck and
bend over into ad arackeristicsh ape similhr ot e op ofashepherd’s crook or candy cane .Sm aldrop b€ ofsticky
bactrialooze ofen can be seenon te surface oftiese b Igh €d shookwhenteweateriswarm and humid.Under
fanorab I conditions, sh ooth egh tinfections w i lin u lip ¥ and continue oexpand dow n tie s€m s, causing te ree ©
appear scord ed by fire .Sh ooth Igh tinfctions can expand beyond t e currentseason'sgrow © inote oller
supporting w ood, causing dark sunken cankers © form . Ruitm ay appearsm aBdark, and shrive Bd ifineced when
young, or show expanding red,brow n,orb bck Bsionswheninfced her_Infcked fruitofien exude drop 1€ of
sticy backrialooze, partcu brkwhenteweateriswarm and humid .Entire trees onhigh ¥ suseptib B roottock s
(Mark ,M.9,M _26) orintrstms canw i kand die ift is portion becom es infcted . Th ¢ origina kourc ofsuad
"foostock b egh t'ink ctions is notall ays ob\ous.
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% Acres Affected: 15% annua ¥
Disease Cych: Hre b Ilgh thackria onerw inkrin te bark atte edge ofcankers form ed during prexjous grow ing
seasons.As weaterbecomes warm intespring,te baceriamulip ¥, ooze ©tesurfac in sty drop s, and are
trans®rred © fbw ers by insects or rain.Onc on tie fibw er stigm as (stidky poMn receptors), te baceriamulip ¥
rapid ¥ when &m peratures are greatr t an 65° F(18° C), and are easi ¥ m oned from fbwer © fbw er by bees.
Bactriaon tie stigmas can bui B ©o\eryhigh Ihe Bduringw arm b bom periods, butinf ction d oes notusua ¥ ooaur
unliss tiey are w ashed by rain © natura bopenings (nectaries) att e fbw er base .Bbssom s w i kand die aboutl-2
weeks afer infection occurs, and t e backria © atooze from tem provde inocu lm for secondary spread 1 young
suocu Intsh oot . Th e backria are m oved © sh oot by inseds and rain, and inf ction occurs t rough w ounds caused
by insect®eding, w ind-w h ipping, and h ai BAdditionabbactrialooze is produced from tese new infction sits,
prowmding inocu lim for furter spread so bng as sh oot keep grow ing and w ounds are producd .As tie season
advanas, sh oot beoom e progressine ¥ Bss susaptib I ©© new infctions as teir grow @ s bws and stops .Bacteriall
advancam entt rough w oody tissues allos bws and cankersare formed,where some backria onerw intr and renew
te disease cycll e folbw ing spring.In additon  produdng surface ooze in e spring, overw intring backria
occasional m one inerna ¥ from canker m argins 1 nearby sh oo, which tey infctsysemicall .Suad "@anker
b Ilgh €'in® ctions produc ach arackristicye Bbw -orange cobr in t e w i ling sh oottips during t e ear ¥ post bom
period - These inf ction sits can provde an aErnative sourc ofinocu Iim or inittiating sum m er sh ootb Igh t
epidemicsin yearswhen b bssom b lgh tis scarce .-Roostodk infctions can occur as aspedaked form ofsh ooth Igh t
and cank er form ation, w h en suocu Introostock sudcers becom e b Igh £d and inf ction progresses into t e root
porton oftie trunk .H ow e\er, m ostroottock infctions are notassociatd w it sudiers, and itappears @ atm any
dexe bpwhen backriam owe sysem ical} from sdon infEctionsdow n into tie roottock . Th e factors t atinflienc
tis sysemicm ovem entare unk now n.
Tim ing of Control Fre b kgh tis bestoontro Bd using an inkgrakd approad t atcom bines (a) h orticu lura Bpractices
designed tom inimize tree susce ptibi My and disease spread ;(b) effors © reduce t e am ountofinocu lim in te
ord ard ;and (c)w e ltim ed sprays ofbhackriddes © proktctagainstinfdtion under spedficset® ofoonditions .
Yie Bl Losses:
RegionalD iflerences:
Cu luraliControlPracties: H oricu Burallpracties . The m oste fectine h orticu Bura lpractice form inim izing fire b gh t
outbreaks is to avoid high ¥ susceptib I cu Eivars and roottocks A igh ¥ susceptib B app I cu Bivars inclide Crispin
(Mutsu), Fuj, Gak, Ginger Goll, Idared, bnat an, Monroe, Pau bred,Rh ode Is bnd Greening, Rom ¢ Beauty, 20
Ounc,and W ayne . Sud cu Eivars onhigh ¥ susaptib I roottock s (Mark, M 3, M 26) are particu hr ¥ dangerous
ocom binations, sinc one bad outbreak can Bad b substantia Mree deat witin te ord ard .S ooth Igh tis m ost
com m on on young succu Intgrow & terefore, pruning sysems and nittogen £rt k aton pracices t atawoid
exeessine and probnged sh ootgrow ¢ are im portantfor Im iting sh ooth kgh tse\erity Advanem entofdisease into
t e supporting fram ew ork oftie ree can be minim ized by pruning outb lgh £d sh oot as soon as t ey appear in tie
ear¥ summer.This practic is particu bhr ¥ im portanton young or dw arftrees, where infeced shoot may be on¥ a
shortdistance from tie ttunk orm aprscafiol Mmbs._Cut shoull be made at Bast8-12 indies (20-30 an )be bw te
m argin of\usib I infction. Seriking pruning shears w it alboh olorhouseh ol b Bach betw een each autis
commonb¥ recommended, albh ough tis practice is ofen im practicaland of Im itd \valie .Good contro bof
Bafi oppers and pear psy Bhcanbe im portanttos bw te spread ofsh ooth Igh tinfctions.

Inocu Bim_reduction. Prim ary inocu lim sourcs shou B be reduced by pruning outcankered Bm bs and
brand es during tie dorm antseason. A pp Bcation ofa coppe r-containing fungidde/bactridde ator sh orth afer
green tipw i Mfurterreduce tie number ofnew fire b lgh thackria producd from overw intring cankers.In
ordiards wit ahistory offire b lgh t te ye Bbw orange sh oot d arackristcofcanker b Igh tin ctions sh ou ll be
sooutd for and pruned outl-2weeks afer petalfaBtiis is particu hr¥ usefulvhen b bssom b Igh tis w e Boontro Bd
and canker b Ilgh tinf ctions are B e m ain source ofinocu lim for disease spread during © e sum m er.Fruning outnew
sh ooth Igh tinfctions as ey appearcanallohe b Emitdisease spread, butw i lbe m ostef ctine ifpracticed
rigorous ¥ during tie first®w weeks afierb bom ;pruningw i Bdo Kt s bw disease spread ifde hyed unt b hrge
num ber ofin® ctions are \Msib 1.
Bio bgicallContro IPractices: None
Pos€H anestContro IPradtices: Prim ary inocu lim sources sh oull be reducd by pruning outcankered Bm bs and
brand es during t e dorm antseason.
Oter lIssues:

ChemicallControl for Fre Bllgh t




. RN
copper hy_d roxide 20 | coner 2-4 Bs/100 galll Dom anttobud swe B 1 PB | 48
(Kocide)
spray
copper hydroxide )
(Champ Fbwabll) 20 1-2q¥100gall | Dorm antohud swe B 1 PB | 48
er oxya bride Ul
COpper oxy 20 | cover 2-4 Bs/100 gall| Dorm antobud swe W 1 PB | 24
(C-0-C9)
spray
Bordeaux mixture (copper
(copper su Bt Coner suliae 8 Bs,
op ’ 20 spray Eme 8 Dorm ant®bud swe W 1
spray Ime+ spray spray .
0i §(8-8-100) Bst sprayoill
1q1/100 gal
stretom ycin Ful 025-05 B/100
- 0,
(Agristrep 17 W P) 15 oo\er gal Spray at20-30% b bom 15 50 12
spray
PB=Preb bom

10. P ytoph @ ora rootand aow n rot
Type of Pest Fungall
Fequency of O caurrence:
D am age Caused: Diseased trees are mostke § o be found in heawy,w etsoill orsections ofte orcrard where w akr
colcs orissbw ©drain.Sym ptom s \sib I abowe ground vary am ong tree spedes and bcations butinclide poor
grow t wit sparse, offFcobrfolage,w ik and colhpse .InEcted trees m ay declne onerm ore t an one season, and
gradua ¥ deching app I trees in particu brm ay show a purpll disco bration in © e autum n.In ot er cases,
previous¥heahy trees may sudden ¥ coBhpse and die sh orth afier resum ing grow t in e spring, ofen folbw ing
anexcessive ¥ wetautum n;or prenious ¥ heahly trees may sudden ¥ coBhpse during te Bter partofti e grow ing
season, ofen folbw ing an excessie ¥ w etspring .A diagnosticreddish -brow n disco bration ofinner bark can be
seen by rem oMng sexeralind es ofsoi laround t e base ofdeching trees and cutting aw ay e outr bark Rhyer on
te exposed crow ns.The inner bark ofinfected root m ay show asim i bhrdisco bration_This sym ptom distinguish es
P ytoph t ora rootand aow n rot from ot er causes ofdechlne and co Bhpse .

% Acares Afleced:

PestLife Cychs: P ytoph t ora rootand crow n rot are caused by a group ofre led soi Borne fungi in te genus

P ytoph t ora.Som e oft ese fungi are com m on inh abitant ofagricu lurakoil,whereas ot ers are introducd on
oontam inakd p knting stock or t rough te m onem entofcontam inakd soiland w aker.A kb ough te indinviduall

P ytoph t oraspedes vary som ew h atin origin, particu br bio bgica b arackristics, and destructine ness against
difErentaops and rootstock s, allh ave one aitica lraitin com m on: ey are capab I ofcusing significantd am age
on¥whensoillare extreme ¥ wetorsaturatd .The Fhytoph @ ora fungi persistin t e soi lm ain ¥ as dorm antresting
spores (oospores, d hm ychbspores) orin a\egetatine grow ing form w it in infeced p hnttissue When te soi ks

m oistorw et reproductine structures (sporangia) are producd,eiter as t e resu kofgerm inating resting spores or as
directoutgrow t s oft e active fungusw it in infced root and crow ns.These sporangia are illd w it te infctiwe
spores oft e fungus (zoospores),which are expe ld into t e soilinsignificantnum berson¥whenitiscomplie ¥
saturatd wit watr-tatis,whenwatr is standing or pudd Id on t e soiburface . Th e m icroscopicz oospores ten
use tai Bke structures ©sw im sh ortdistances t rough te w atr-fi Bd soi bpores and find suseptib I p knttissues, ©
whia teyare cdiemicaly attraced .Z oospores may alloswim ©ote soiburface,where tey can be carried re htine ¥
bng distances by runoffw atr and contam inat® new soill or ponds and canall used for irrigatonw akr.Wheter

inf ction occurs onc zoospores reach rootor aow n tissues depends hrge Fon te inherentsuse ptibi My ofte
roostoc and it physiobgicalloondition.A b ough many oftie physiobgicaHadors t atinfllenc disease

de\e bpm entare unk now n, itappears t atatree’s abi Hy o resistinfction is reduced w hen saturatd soi loonditons
deprive it root ofoxygen _Therefore, episodes ofsoi katuration sene as infction periods for P ytoph t ora rootand
cow n rot because t ey noton ¥ provde t e conditions necssary for zoospore activty butaloinaease tie tree's
suseptibi My todisease during t attime . The m inimum Engt oft e saturakd period necssary © produc an
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infction can be high ¥ variab B, depending on aw ide \ariety ofgene tic, ph ysio bgicalland environm e nta Hactors ;
however,tese\erityofthe infection period is rough ¥ proportiona o te num ber ofdays t e soi brem ains saturatd
and how quid ¥ itdrains tereafer.The num ber ofsaturation periods a tree is exposed is alloim portantbecause
additiona koospores are produced and re Based by te fungus grow ing in new infection si®s each tim e conditions
becom e fanorab B.Som e roottock s appear o he m ostsusce ptib I ©inkction during e spring and autum n,wh id
are allot e periods oft e yearwhen soi lem peratures are m ostfavorab I for zoospore produdtion and activty .
Roostod suscptibi My and fungus activity are bot bw inte wintrwhill frees are dorm ant

Timing of ConttoINew fungiddes hawe reanth been deve bped whid are efective in contro Bhg t ese diseases
when used prexentine B, butt ey are se Bom efEctine in reviving trees once tie aow nhas become infced and

m oderat sym ptom s ofdeclne h awve appeared . Rungiddes are m oste fectinve w hen used in com binatonw it cuburall
practices -

Yie B Losses:

RegionalD ifferences:

Cu luraliContro IPractices: Contro lof P ytoph @ ora rootand aow n rot is m ostsuozssfu Busing an integratd
program ofau Buralpractices and, som etim es,chem icalloontro LSoi I t atare exassixe ¥ sbw todrain or subgctto
periodicfboding sh ou Bl be avoided .Margina kits shoull be m odified (insta M rain © Bs, creak dinersionditd es,
rip under ¥ing pan hyers) © provide te additiona lrainage recom m ended for grow ing tree fruitaops .Phnting
trees on ridges orberms w i Braise t eir aow ns abo\e t e prim ary zone ofzoospore activity and provMde an im portant
m argin ofsak ty,especa ¥ in aw etyear_Tree spedes and roottoc s shou ll be se BIcted tom atth t e soi land
drainage @ aractristics ofan ordiard . App I rootstocks vary wide ¥ in susc ptibi By butare general® m ore
susceptb It an pears and m ore resistantt an stone fruit otier t an plims .Am ong app I roostoc s, seed Bngs are

re htine § resistant asare M9, M.2,and M .4;M .7, M .26, and MM _111 are m oderat ¥ suscptib 1 ;MM .106 is
suseptib B;and NIM .104 is \ery suscptb .

Bio bgicallContro IPractices:

Pos €H anestContro IPractices:

Oterlssues:

Chem icallContro R for P ytoph t orarootand aow n rot

fosety 1A 1

ARE WP | * 4 Bs/A 2 14 |12
metahxyl 1q%100 gal

(Ridom i KGo ) 2 so Rrfion Preb bom or posth anest 1 12

V. Pest Information: Weeds

Weeds such as deep-rooted perennials compete for soil moisture and nutrients in newly planted and mature orchard crops, while
light can become limiting in newly planted crops. Weeds may host pests including plant viruses and can compete for pollinating
bees in spring.

Excessive weedy vegetation in most orchards is controlled by mowing or flailing row middles and application of herbicides
within the rows. Repeated use of the same or similar weed control practice results in aweed shift to species that tolerate these
practices. Therefore, weeds that survive cultivation, mowing or flailing, specific herbicide treatments or other routine cultural
practices must be eliminated before the tolerant species or biotypes become established. A combination of weed control
practices or treatments, rotation practices and herbicides are utilized to prevent weed shifts.

Cultural Controls: Native or planted grasses in many orchards often are managed in row middles by mowing or flailing.
Sods reduce soil erosion, improve traffic conditions in wet weather, and increase water infiltration and drainage.

Chemical Controls: Persistent, soil active herbicides are applied during the winter dormant season and activated with rain or
sprinkler irrigation if dry conditions persist. Existing vegetation is controlled by mixing postemergence contact or transocated
herbicide. In New Y ork, ninety percent of growers are using contact herbicides. Ninety percent of those growers using them
are tank mixing with residual materials for better control. Twenty percent of growers are using phenoxy acetic herbicides.
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1. Annual grasses

Chemical Controls:

("zefa'ﬂ“‘irég <1 | Foliar 1.2-201b/A SDe?trlrgda”atr; dAn%pgskz":rre‘ Sf ;‘g'q thas 152 | 0 | 24
napropamide Apply as soon as soil has settled i
(Devrinol 50\WP) <1 | Surface 4 1/A and no cracks are present. 152 35 12
. . Apply as soon as soil has settled
pendimethalin 25 Bar_lded, 41b/A and no cracks are present. Non- 1.5-2 365 12
(Prow 4E) Foliar beari
ing trees only.
oryzalin i Apply as soon as soil has settled i
(Surflan AS) <1 | Banded 3-61b/A and no cracks are present. 152 0 12
paraquat Banded, 0.625-0.9375 i
(Gromoxone Extra) 25 Foliar Ib/A Apply to emerged weeds as needed 15-2 0 48
Banded,
glyphosate Drench, i i
(Roundup) 25 Foliar, 1-3Ib/A Apply to emerged weeds as needed 15-2 14 12
Spot
: Banded : .
fluazifop o : Apply when grass is 2-8 inches i
(Fusilade 2000) <1 ;gtar, 0.25-0.375 Ib/A tall, Repeat in 2-3 weeks, 152 365 12
sethoxvdim Band, Apply to actively growing grass
Xy <1 | Broadcast, | 0.28-0.47 Ib/A | beforetillering or seedhead 1.5-2 14 12
(Poast) Spot formation.
simazine Bandeq, Apply early spring before weeds
(Princep 4L, 25 | Drench, | 1-2Ib/A eﬂgfye y spring 152 0 12
80WP) Foliar ge.
L Banded, .
Simazne 25 | Drench, | 1-210/A Apply early spring before weeds 152 | 0 12
(Caliber 90WDG) Foliar emerge
norflurazon <1 |Banded |20241ya |APPlyealyspingbeforeweeds |55 | o | pp
(Solicam 80DF) emerge.
Karmeooor) | <t | poher | 2WA | G TEOMSE | 152 | o0
diclobenil November to March when soil
(Casoron 4G/50W) <1 | Broadcast | 4-6b/A temp. is below 45° F. 152 0 12
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2. Broadleaf weeds

Chemical Controls:

oxyfluorfen . 5 Dormant. Apply as soon as soil has i
(Goal 1.6E) <1 | Foliar 1.2-2.01b/A settled and no cracks are present. 152 0 24
napropamide Apply as soon as soil has settled i
(Devrinol 50\WP) <1 | Surface 4 10/A and no cracks are present. 152 35 12
. . Apply as soon as soil has settled
p?;?;nﬁzg; n 25 Eglri]gred' 41b/A and no cracks are present. Non- 15-2 365 12
bearing trees only.
oryzalin i Apply as soon as soil has settled i
(Surflan AS) <1 | Banded 3-61b/A and no cracks are present. 152 0 12
paraquat o5 Banded, 0.625-0.9375 Apply to emerged weeds as 15.2 0 48
(Gromoxone Extra) Foliar Ib/A needed. '
Banded,
glyphosate Drench, i Apply to emerged weeds as i
(Roundup) 25 Foliar, 1-3Ib/A needed. 152 14 12
Spot
simazine Banded, .
(Princep 4L, 25 | Drench, | 1-2 Ib/A Apply early spring beforeweeds | 1 55 | o | 1o
80WP) Foliar emerge.
L Banded, .
Simazne 25 | Drench, | 1-210/A Apply early spring before weeds 152 | 0 12
(Caliber 90WDG) Foliar emerge.
norflurazone <1 | Banded 20-2.4 Ib/A Apply early spring before weeds 15.2 0 12
(Solicam 80DF) T emerge. '
diuron Banded, i Apply early spring before weeds i
(Karmex 80DF) <1 Foliar 1-21b/A emerge. 152 0
dichlobenil November to March when soil
(Casoron 4G/50W) <1 | Broadcast | 4-6b/A temp. is below 45° F. 152 0 12
Banded
2,4-D o Treat when weeds are small and
(Weedar 64) 1 ;gtar, 14 1b/A actively growing 2 40 48

3. Perennial grasses
Chemical Controls:

fluazifop Banded, Apply when grass is 2-8 inches
(Fusilade 2000) <1 ;gtar, 0.25-0.375 Ib/A tall R in 2-3 Weeks. 152 365 12
sethoxvdim Band, Apply to actively growing grass
(Po);yst) <1 | Broadcast, | 0.28-0.47 Ib/A | beforetillering or seedhead 1.5-2 14 12
Spot formation.
pronamide . i . i
(Kerb 50WP) <1 | Foliar 2-41b/A Apply late fall before soil freezes. 1.5-2 0 12
Banded,
glyphosate Drench, i . . i
(Roundup) 90 Foliar, 2-41b/A Varies with weed type. 15-2 14 12
Spot
24.D Banded,
' 10 | Foliar, 0.95-1.425 Ib/A | Varies with weed type. 2 40 48
(Weedar 64) Spot
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4. Woody brush and vines
Chemical Controls:

Banded,
glyphosate Drench, i . . i
(Roundup) 90 Foliar, 2-41b/A Varies with weed type. 15-2 14 12
Spot
24.D Banded,
(W ' jar 64) 10 | Foliar, 0.95-1.425 Ib/A | Varies with weed type. 2 40 48
Spot

WM. Pestinform ation: \erebrats

Tw ospedes ofvolls cause injury  Nort eastord ards, te meadow voll and t e pine vol .Detrminingwhiad volis
presentis \ery im portantsine te treatm entforead is difkrent By trapping some volls itiseasy o€ Bte difkrenc
betweente wo.The pinexolhas anextreme ¥ shorttai Babouttie Ingt ofteir back foot Meadow Vo lIs have a

s gh th bnger tai bboutty i te size oftie back foot The meadow voll Res prim ari ¥ abowe ground, d oing m ostofit
damage in tewintras tiey diew onbark .H ardw are cbt tunk guards em bedded in te ground and extnding

upw ards higher tansnow E\e Bare usualy efEctine Baiting is a loe fRctive butanharm dom esticpet and ot er

will B .Zincphosphide onstam-rold oat is te besthait Broad casthaiting is m oste fe ctive againstm eadow volls
righ taferm ow ing and before astretth ofsunny weatier, h opefu ¥ knoding t e popu ktion dow n before w iner_H and
baiting baitstations in prede®rm ined areas is aloefRctive .Fine volIs spend m ostoft eir im e underground butw i lgo
abowe ground iftiere is enough coner_They ®ed onbark be bw t e soillline .One €d nique for baiting for pine vo s
invo Bes using am ed anica ltrai bbui Ber t at hys t e poison 2-4 indi es underground in artificda brai .
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