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Crop Profile : Apples in New  York
I. Profile Prepared By:

Eric H arrington/George Good
Corne ll University/PMEP
5123 Com stock  H all
Ith aca, NY 14853
607-255-1866

II. Basic Com m odity Inform ation
State Rank :.............................2
% U.S. Production: ................12%
Acres  Planted: ........................55,000
Pounds H arvested: ................1,070 m illion
Cash  Value: ............................$110 m illion
Yearly Production Costs : ......$
Production Regions: Easte rn NY (Colum bia, D utch ess , Ulster countie s ), W este rn NY (Niagara, O rle ans, O s w e go,
W ayne  countie s ) and  th e  Ch am plain Valley.
Cultural Practices:
Com m odity D estination(s):

Fres h  Mark et......................50%
Processing ..........................50%

III. Pest Inform ation
K e y to Pests
AM = apple m aggot; A ph  = Spirea aph id and  apple aph id; CM = cod ling m oth ; ECB= European corn borer; GFW  =
gre e n fruitw orm ; O BLR  = obliq ueband e d  le afrolle r; PC = plum  curculio; PLH  = potato le afh opper; R A A  = rosy
apple  aph id ; RBLR  = redband e d  le afroller; STLM = spotted  te ntiform  le afm ine r; TPB = tarnish e d  plant bug; W A LH
= w h ite  apple le afh opper.

1. Apple Blotch  Leafm iner
Type of Pest: Insect
Freq uency of O ccurrence : A nnually in eastern h alf of state
D am age Caused: Seve re  dam age  can caus e  fruit stunting or prem ature  ripe ning, pre h arvest drop, or d efoliation.
Trees  stressed by drough t or oth er pests are  m ore  prone  to th e s e  effects.
% Acres  Affected: pote ntial 100%; actual 10-15%. Prim arily H udson Valle y.
Pest Life  Cycles: Th e re  are  th re e  ge ne rations of le afm ine rs per ye ar. Th ey overw inte r as pupae in last ye ar's le aves.
Th e  1/4 inch  long ad ults  em erge  and  m ate  during h alf-inch  gre e n to pink . Eggs are laid in th e  eve ning on th e
und e rs ide  of le aves. Th e  e ggs h atch  in 5 to 16 d ays d e pe nd ing on th e  tem pe rature. In th e  first th re e  instars, th e  larvae
form  "sap-feeding" m ines  w h ich  appe ar as sm all silvery patch es  on th e  und e r surface  of th e  leaf. In th e  last tw o
instars, th e  larvae  form  "tissue-fe e d ing" m ines. Th e s e  are  ch aracteriz ed  by  th e  te nt sh ape  w ith  spots appe aring on th e
uppe r surface  of th e  le af.
Tim ing of Control: 1st--pink /petal fall; 2nd- - early July; 3rd--m id August
Yield Losses : ind ire ct pest; stres s e s  tre e 's prod uctivity, but not m ore  th an 5%
Regional D ifferences: d oesn't occur in w estern Ne w  York
Cultural Control Practices:
Biological Control Practices: Seve ral parasite  and predator species suppress le afm ine r populations.
Post-H arvest Control Practices:
O th er Issues: Inse cticid e s  are not e ffective  against larvae  once  th ey h ave progre s s ed  to th e  tissue-feeding stage .
Ch em ical Controls for Apple Blotch  Leafm iner:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

esfenvalerate
(Asana XL
0.66EC)

20
Prebloom
and
cover

2-5.8 oz/100
gal

1st--pink /petal fall
2nd- - early July
3rd--m id August

1
1
1

21 12
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oxam yl
(Vydate 2L) 10

Prebloom
and
cover

1 pt/100 gal
1st--pink /petal fall
2nd- - early July
3rd--m id August

1
1
1

14 48

perm eth rin
(Am bush  2EC) 2

Prebloom
and
cover

1.6-6.4 oz/100
gal 1st--pink /petal fall 1 PF 12

perm eth rin
(Am bush  25W P) 1

Prebloom
and
cover

1.6-6.4 oz/100
gal 1st--pink /petal fall 1 PF 12

perm eth rin
(Pounce 3.2EC) 2

Prebloom
and
cover

1-2 oz/100 gal 1st--pink /petal fall 1 PF 12

im idacloprid
(Provado 1.6F) 60 Cover 2 oz/100 gal

1st--petal fall
2nd- - early July
3rd--m id August

1 e ach 7 12

abam ectin
(AgriM e k ) 20 Cover 10 oz/Acre PF-PF+ 14 d ays 1 28 12

m eth om yl
(Lannate 2.4L) 5

Prebloom
and
cover

0.75 pt/100
gal

1st--pink
2nd- - early July
3rd--m id August

1 e ach 14 72

PF=Pe tal Fall

2. Apple  Maggot
Type of Pest: Insect
Freq uency of O ccurrence : A nnually in pote ntially eve ry block
D am age Caused: Signs of th e infe station on th e  fruit are  m inute  egg punctures in th e  s k in and pitted  are as on th e
surface . In late  s eason varie tie s , th e  injury usually appe ars as cork y spots or stre ak s on th e  fles h . In varie tie s  ripe ning
d uring July, A ugust and  Se pte m ber, ope n tunne ls m ay occur. R ot prod ucing organism s follow  th e  m aggots causing
rapid  d ecay of infested  fruit.
% Acres  Affected: pote ntial 100%; actual <5%, > 60% in H udson Valley
Pest Life  Cycles: Th e  ad ult of th e  apple  m aggot is a black -bod ied fly sligh tly sm alle r th an th e  h ouse  fly. Th e  fe m ale is
large r th an th e  m ale, and h as four w h ite  bands  across th e  abdom e n w h ile  th e  m ale  h as only th re e.  Th e  w ings of th e
fly are  crossed by four d ark  bands. Th e  ad ult flie s  em e rge  from  th e ir ove rw intering puparia (cocoon-lik e  structure s )
in th e  ground  d uring th e  latter h alf of June  and  continue  to e m e rge  th rough  th e  m iddle  of A ugust. Th e  flies re q uire
approxim ate ly 10 d ays afte r e m erge nce  to fe e d , m ate  and  lay e ggs. D uring th is tim e  th e y m ay b e  s e en re sting on th e
le aves  or fruit of apples  and  oth e r h ost plants lapping up drops of m oisture  w ith  th e ir fles h y m outh  parts. Th e  fe m ale
h as a s h arp ovipositor w ith  w h ich  s h e  punctures  th e  s k in of th e  apple and inserts h e r m inute  w h itish  e gg into th e
pulp of th e  fruit. A  large  num ber of e ggs m ay b e  d eposited in a single  fruit, and  fruits of th e  late  varie ties  becom e
d im pled  and pitted  as a result. Th e  eggs h atch  in 4 to 6 days; th e young m aggots begin at once  to tunne l th rough  th e
fruit, causing brow n trails. Bad ly infested  fruits ofte n fall to th e  ground  early. Th e num e rous trails in th e  fruit re d uce
th e  inside of th e  apple  to a brow nish  pulpy m ass and  re nd e r it unfit for consum ption. Th e  full grow n m aggot is about
3/8 inch  long and is w h itish  or ye llow  w h ite  in color. Th e  m aggot e m e rges  from  th e  falle n fruit and  burrow s into th e
soil to a d e pth  of 1 to 2 inch e s. H e re it ch anges  to a puparium , in w h ich  it overw inters. Th e  follow ing ye ar th e  cycle
starts again.
Tim ing of Control: A s  th e  e ggs are  inserted  d irectly into th e  pulp beneath  th e  s k in of th e  fruit, and  as th e  m aggots
ne ve r leave  th e  apple  until th ey are  full-grow n, it is im possible  to k ill th e m  w ith  any inse cticid e  spray. Lik e w ise, it is
im possible  to k ill th e m  w ith  any spray applied to th e  soil as th e  ad ult flies  m ay be  m igrating to th e  fruit tre e s  from  a
h e d ge row  or aband oned  fruit tree s  nearby. Th e  ad ult flies , h ow e ver, can be  read ily d e stroyed  by h aving th e  fruit and
le aves  cove red by an insecticid e. As stated  above, th e  flies  do not b egin to lay e ggs until 10 d ays after e m e rge nce  and
d uring th is tim e  fe e d  on m oisture  pre s ent on th e  fruit and  foliage. For ad e q uate protection against th e  apple  m aggot,
control of th e  flies  m ust be  m aintained  from  th e  last w e e k  in June th rough  e arly Se pte m ber.
Yield Losses : <1%; if untreated , ~ 30% state w ide
Regional D ifferences: h igh e r population pressure in H udson Valley
Cultural Control Practices: re m oval of w ild h osts and  aband oned  apple tre e s
Biological Control Practices :  insignificant
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Post-H arvest Control Practices :  NA
O th er Issues:  “A ttract and Kill” m ay h ave  pote ntial, but probably not for com m e rcial e nte rprise s.
Ch em ical Controls for Apple  Maggot:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

az inph os-m eth yl
(Guth ion 50W P) 50 Cover 0.5 lb/100 gal July and  A ugust 2-4 14 48

carbaryl
(Sevin 50W P) 1 Cover 1.5 lb/100 gal July and  A ugust 3-5 1 12

ch lorpyrifos
(Lorsban 50W S) 20 Cover 12 oz/100 gal July and  A ugust 2-4 28 24

d im eth oate
(D im eth oate 4EC) 1 Cover 1 pt/100 gal July and  A ugust 2-4 28 48

m eth om yl
(Lannate 2.4L) 8 Cover 0.75 pt/100

gal July and  A ugust 2-4 14 72

ph osm et
(Im idan 70W P) 20 Cover 0.75-1 lb/100

gal July and  A ugust 2-4 7 24

3. Codling M oth
Type of Pest: Insect
Freq uency of O ccurrence : A nnually in pote ntially eve ry block
D am age Caused: CM larvae  are  fruit fe e d e rs and  caus e  little  or no injury to oth e r plant parts. A  larva m ay tak e  a bite
or tw o of a fruit causing an injury k now n as a "sting." O r, it m ay continue  fe e d ing, prod ucing a d e e p e ntry into th e
fruit. A  "sting" causes  a surface ble m ish , but unlik e  a d e e p e ntry, it d oes not result in interior break d ow n of th e  fruit.
Fruit w ith  "stings" from  th e  first ge ne ration usually re m ain on th e  tre e , w h ile  th ose  w ith  d e e p e ntries usually fall
d uring th e  "June drop." Subsequent ge nerations m ay or m ay not cause pre m ature  d rop, d e pe nd ing on th e  varie ty.
Se cond ge ne ration larvae  are  active  in fruit th rough out A ugust. Th is later, d e ep e ntry d am age is a m ore s ignificant
proble m  because  affected  fruit m ust be  culled.
% Acres  Affected: pote ntial 100%; actual <5%
Pest Life  Cycles: A d ults: Th e  spring fligh t of CM ad ults begins w h e n apples  are in bloom . In Ne w  York , s econd  and
th ird  fligh ts begin in e arly to m id -July and  m id-August, respective ly. Fre q ue ntly, th e  s econd  and  th ird  fligh ts overlap,
resulting in th e  pre s ence  of ad ults from  e arly July th rough  th e  re m aind e r of th e  grow ing se ason. CM ad ults are  10-12
m m  (0.5 in.) long, w ith  a w ing span of 15 to 20 m m  (0.75 in). Th e  m oth s are  an irid e sce nt gray color w ith  a ch ocolate-
brow n patch , containing coppe r to gold  m ark ings, located  at th e  tip of e ach  forew ing. Th e  h ind w ings, w h ich  are not
visible  w h e n th e  m oth  is at re st, are  a ligh te r, copper brow n color. D uring th e  d ay, CM ad ults re m ain at re st, w e ll
cam ouflaged , on th e  bark  of tre e s. If th e  te m pe rature  is above  10-15.5°C (50-60°F) at d usk , th e  m oth s becom e  active,
m ate , and th e  fe m ales  lay th e ir e ggs. Under sim ilar cond itions, th e  m oth s can also be  active  at daw n. A  fe m ale  m ay
lay up to 100 e ggs.

CM eggs are laid singly, ge nerally on th e  upper surface  of leaves, or on th e  fruit. Th e  e ggs are  flat, oval d iscs
m e asuring 1.0 by 1.25 m m  (0.04 by 0.05 in.). W h e n first laid , an e gg is transluce nt. It later d e ve lops a redd i s h
e m bryonic ring; th is is called  th e  "re d  ring stage ." Sh ortly before  h atch ing, th e  d ark  h e ad  capsule  of th e  d e ve loping
larva can b e  s e en; th is is called  th e  "black  h e ad stage. " Egg h atch  occurs in 6-20 d ays  d epe nd ing on prevailing
te m pe ratures. First ge neration e gg h atch  b egins at pe tal fall and  continues  for 2-3 w e e k s.

CM larvae  go th rough  5 instars in 3-5 w e e k s. A t e gg h atch , larvae  are  about 2 m m  (0.08 in.) long and  w h ite  w ith
a black  h e ad  and  th oracic and  anal sh ie lds. Larvae  are  13-19  m m  (0.5-0.75 in.) long w h e n fully grow n. Th e  bod y is
pink ish  w h ite , w h ile  th e  h e ad  and  th oracic and  anal sh ie lds  are  brow n. New ly h atch e d  larvae  s e e k  fruit, w h ich  th ey
e nte r to fe e d  and  d eve lop. Entry m ay b e  th rough  th e  calyx or th e  opposite  s ide  of th e  fruit. Larvae  d iscard  th e ir first
bite s  of e pid e rm is, th e n e ith e r fe e d  b ene ath  th e surface  or tunne l d irectly to th e  ce nter of th e  fruit. CM larvae
d e liberate ly fe e d  on th e  s e ed s  of th e  fruit. As  larval d eve lopm e nt ne ars com ple tion, th ey  eat out an e xit tunne l, w h ich
th ey plug w ith  frass. Larvae  le ave  th e  fruit and  construct a th ick  silk e n cocoon und e r loose  bark  or in som e  oth er
protected spot. Th e  cocoon serves  as a h ibernaculum  for th e  ove rw inte ring larva.

CM pupae  are  about 13 m m  (0.5 in.) long and brow n. Th e  pupal pe riod  ranges  from  7-30 d ays, d e pe nd ing on
te m pe ratures.
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Tim ing of Control: D e gre e  days (D D ), calculated  from  base  50°F, are  accum ulated  from  th e  date  of first sustaine d
m oth  catch  (th e  biofix). Th e  first spray is applied  at 250 D D 50 after th e  biofix. Th is tim ing corresponds  to a pre d icted
3% e gg h atch . A  s econd spray m ay be  applied  10-14 d ays later. If pressure is not ove rly severe , one spray, applied  at
360 D D 50 after th e  biofix, is sufficie nt. A spray for th e  s econd  ge ne ration sh ould b e  applied  1260 D D 50 after th e  biofix
d ate. If CM pressure is seve re , th at application sh ould b e  follow ed by anoth e r one  in 10-14 days.
Yield Losses : <5%; if untreated  losses  w ould b e  30-40%. Ge ne ral O P applications h ave  m ad e  CM a second ary pest.
Regional D ifferences:  State w id e
Cultural Control Practices:  Mating d isruption
Biological Control Practices: Predators and  parasites  fe e d  on CM, but th ese  natural e ne m ies cannot k e e p th is pest
from  re ach ing dam aging le ve ls in com m ercial orch ards.
Post-H arvest Control Practices :  NA
O th er Issues: Fe w  sprays are applied specifically against CM; controlled by applications against oth e r pests (PC and
A M ). Loss of O P’s w ould  m ak e  th is a significant pest of apples.
Ch em ical Controls for Codling M oth :

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

az inph os-m eth yl
(Guth ion 50W P) 50 Cover 0.5 lb/100 gal. 250-360 and  1260-1370 D D  (bas e

50° F) after 1st m oth  catch 2-3 14 48

Bacillus
th uringiensis (B.t.)
(D ipel 2X 6.4W P)

1 Cover 2-8 oz/100
gal.

250-360 and  1260-1370 D D  (bas e
50° F) after 1st m oth  catch 2-4 0 4

Bacillus
th uringiensis (B.t.)
(D ipel D F 10.3D F)

1 Cover 2-8 oz/100
gal.

250-360 and  1260-1370 D D  (bas e
50° F) after 1st m oth  catch 2-4 0 4

Bacillus
th uringiensis (B.t.)

(M VP 0.9 FM )
1 Cover 0.25-1.0

q t/100 gal
250-360 and  1260-1370 D D  (bas e
50° F) after 1st m oth  catch 2-4 0 4

carbaryl*
(Sevin 50W P) 1 Cover 1-2 lbs/100

gal.
250-360 and  1260-1370 D D  (bas e
50° F) after 1st m oth  catch 2-3 1 12

ch lorpyrifos
(Lorsban 50W S) 20 Cover 12 oz/100 gal 250-360 and  1260-1370 D D  (bas e

50° F) after 1st m oth  catch 2-3 28 24

d im eth oate
(D im eth oate 4EC) 2 Cover 1 pt/100 gal 250-360 and  1260-1370 D D  (bas e

50° F) after 1st m oth  catch 2-3 28 48

m eth om yl
(Lannate 2.4L) 5 Cover 1.5 pt/100 gal 250-360 and  1260-1370 D D  (bas e

50° F) after 1st m oth  catch 2-3 14 72

ph osm et
(Im idan 70W P) 20 Cover 0.75 lb/100 gal 250-360 and  1260-1370 D D  (bas e

50° F) after 1st m oth  catch 2-3 7 24

* If applie d  during th inning w ind ow , it m ay im pact e arly part of 1st ge neration
4. Com stock  M e alybug

Type of Pest: Insect
Freq uency of O ccurrence : sporad ic
D am age Caused: Th e  Com stock  m e alybug poses  tw o m ajor concerns for th e  apple processing ind ustry of New  York :
First, th e  e m erge nce  of craw lers and  ad ult fe m ales  from  th e  calyx of apples  at th e  pack ingh ous e  cre ates  a nuisance  to
w ork e rs. Second, apples  to b e  m ade into pure e  typically are not pe e led  or cored by New  York  processors, so
infe stations can pote ntially result in unacce ptable contam ination of th e product. A noth e r proble m , of conce rn to apple
grow e rs in th e  19 30s and  19 40s, and  again in th e  H udson and  Ch am plain valleys in th e  e arly 19 80s, w as th at th e
h oneydew  s ecre ted  by th e  craw le rs is a substrate  for sooty m olds  grow ing on th e  fruit surface . Th is proble m  also
occurs on pe ach es in O ntario, Canada. Th e s e  m olds result in a d ow ngrad ing of th e  fruit, and  are  th e refore  an
ad d itional cause  of e conom ic loss.
% Acres  Affected: <5%
Pest Life  Cycles:  Th e  Com stock  m e alybug ad ult fe m ale is w ingless  and  e longate -oval in sh ape , w ith  a m any-
s egm e nted  body (2.5 to 5.5 m m  long) and  w e ll-deve loped  le gs. It h as 17 pairs of body filam e nts, w ith  th e  caud al
(posterior) pair being one -th ird  as long as th e  bod y. Th e  le gs and  ante nnae  are inconspicuous. Th e  body of th e  ad ult
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fe m ale  is reddish -brow n, but h as a w h ite  appe arance  b ecaus e  it is covered  w ith  w ax. Be caus e  of its sm all siz e  and
sh ort life span, th e  ad ult m ale is very unlik e ly to be seen in th e  fie ld  unless it is captured in ph e rom one  traps; e ve n
th e n it is difficult to d istinguish  w ith out th e  aid  of a m icroscope. It h as a gnat-lik e  appearance , w ith  d e licate , alm ost
ve inless  w ings, a ligh t re d d ish -brow n body (about 1 m m  long), and  tw o caud al filam e nts as long as or longe r th an th e
body. It is pe culiar in h aving th re e  pairs of eyes  (d orsal, late ral, and ve ntral). Th e  le gs and  10-se gm e nted  ante nnae  are
appare nt, but m outh parts are  abs ent. Th ere  are  tw o ge ne rations of Com stock  m e alybug in Ne w  York , each  tak ing 60
to 9 0 d ays to com ple te , d e pe nd ing on seasonal te m peratures. Th e  e gg is  ge ne rally th ough t to be  th e  prim ary
ove rw inte ring stage , but re ce nt e vid e nce  from  w este rn Ne w  York  ind icates  th at som e  nym ph s and  ad ult fe m ales  from
th e  s econd  (sum m e r) ge ne ration overw inte r, w ith  e ggs be ing laid  in th e spring rath er th an th e previous fall. A d ult
fe m ales  and  m ales  em erge  at th e  sam e  tim e , from  late  June  to m id -July for th e  first (ove rw inte ring) ge neration, and
late  A ugust to m id -Se pte m ber for th e  s econd  (sum m e r) ge ne ration. A d ult fe m ales  are present for a total of four to six
w e e k s, and oviposit for about one  w e e k  afte r m ating. Males survive  for only a fe w  d ays afte r e m erging.

Th e  e ggs are  elliptical (0.3 m m  long and  0.17 m m  w id e ) and brigh t orange-yellow  (fig. 3), but m ay appe ar d ulle r
because  of th e  w axy filam e nts covering th e m . Eggs are  laid in jum bled  m asses  along w ith  th e  w axy filam e ntous
s ecretions in protected  places such  as und e r bark  crevices , ne ar pruning cuts, and  occasionally in th e  calyx of fruit.
Th e sum m e r ge ne ration e ggs are  laid  from  m id-June  th rough  late  July, and  th e  overw intering e ggs from  m id -August
into O ctober. Th e sum m e r ge ne ration e ggs h ave  an incubation period  of about 11 d ays.

Th e  first and s econd  larval instars of th e  fem ale  and  m ale  CMB are  virtually ind istinguish able . Th ey appe ar
sim ilar to ad ult fem ales  exce pt th at th e y are sm alle r, m ore  oval-sh aped , lack  th e  long body filam e nts, and are  m ore
orange-yellow  because  th e y h ave  less  w ax cove ring. Th e  first instar fem ale  craw le r is flatte ned  (0.3 to 0.5 m m  long)
and  pale yellow , becom ing d ark e r in tim e. Th e  s econd  (0.9  to 1.2 m m  long) and  th ird  (1.7 to 2.5 m m  long) instar
fe m ales  are s im ilar in appe arance , but b ecom e  progress ive ly brow ne r and  re d d e r. Th e  th ird  instar of th e  im m ature
m ale , called  a "pro-pupa," is contained in a cocoon th at b egins form ing tow ard  th e  e nd  of th e  s econd  instar. It is 0.9  to
1.2 m m  long and  elongate-oval, w ith  th e  h e ad , th orax, and  abdom e n fused. Th e  fourth  stage  of th e im m ature  m ale is
th e  pupa. It is elongate , 1.2 to 1.4 m m  long, and  ligh t re d d ish -brow n. As  w ith  th e  ad ult m ale , it h as th re e  pairs of eyes
and  10-se gm e nted  ante nnae . Th e  overw intere d  eggs h atch  from  m id-April th rough  May and  th e nym ph s (craw le rs)
m igrate  from  th e  oviposition sites  to th e ir feeding sites  on te rm inal grow th  and  le af und e rs ides  of tre e s  and s h rubs.
Th is h atch  is com ple ted  by th e petal fall stage  of apples. Nym ph s th at h atch  from  th e s e  overw intere d  e ggs are  active
from  rough ly e arly May to e arly July. As  th e  nym ph s approach  th e  ad ult stage , th ey te nd to congre gate  on old e r
branch e s  at a pruning scar, a nod e , or at a branch  base , as w e ll as inside th e  calyx of apples. Second ge ne ration
nym ph s are present from  about m id -July to m id-Se pte m ber.
Tim ing of Control: Exam ine th e  te rm inal grow th  for craw le r activity pe riod ically th rough out th e sum m e r. Craw le r
and  ad ult fe m ale activity can also be  m onitored by w rapping black  e lectrical or w h ite  carpet tape  around scaffold
branch e s  and inspecting for craw le rs th at h ave  b e en caugh t by th e  tape . Th e y can b e  re cogniz e d  w ith  a h and  le ns or,
w ith  som e  expe rie nce , by th e  unaid ed  ey e.
Yield Losses : <5%
Regional D ifferences: More  com m on but m inim al proble m  in H udson Valley
Cultural Control Practices:
Biological Control Practices:
Post-H arvest Control Practices:
O th er Issues:
Ch em ical Controls for Com stock  M e alyb ug:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

ch lorpyrifos
(Lorsban 50W S) 9 5 Cover 12 oz/100 gal Pe tal fall, A ug. 1 and  A ug. 10 3 28 24

d iaz inon
(D Z N 50W P) 5 Cover 1 lb/100 gal Pe tal fall, A ug. 1 and  A ug. 10 3 21 24

5. Clim b ing Cutw orm s
Type of Pest: Insect
Freq uency of O ccurrence : rare
D am age Caused: Most injury from  clim bing cutw orm s occurs in th e  spring w h e n th ey fe e d  on fruit buds or blossom s.
Th e  larvae  ge ne rally fe ed  only on th e  low e r ce ntral portion of th e  tre e  around th e  trunk , but und e r h igh  population
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pres sure , com ple te  lim bs or eve n w h ole  tre e s  m ay be stripped. Sm all tre e s  are  th e  m ost s eve re ly affe cted  and
abnorm al grow th  can result from  h e avy d e foliation se veral ye ars in a row . Fe e d ing by cutw orm s on th e  foliage  or
fruit d uring th e  fall or sum m er is rare , but m ay occur w h e n th e  varie gated  cutw orm  is present.
% Acres  Affected: <5%
Pest Life  Cycles: Th e  larvae  of clim bing cutw orm s are  large , sm ooth  cate rpillars, m e asuring 1.2 to 1.6 inch e s  (30 to 40
m m ) w h e n fully grow n. Th e  bod y h as only a fe w  h airs and  th e  h e ad  capsule  is usually brow n or black ; som e  h ave
unusual m ark ings on th e  h e ad. Larvae  of th e  d iffe re nt specie s  vary in color w ith  m ost specie s  h aving a d ull gray-
brow n back ground  color w ith  various specie s  h aving stripe s , spots, or m ark e d  w ith  d ark  brow n, black , ye llow  and
w h ite splotch es. Th e  d ark  brow n pupae  re s em ble  th ose  of le afrolle rs, but are  m uch  large r in siz e  [i.e . > 0.8 inch  (20
m m )]. Th e  ad ults are  dark  brow n or grayis h  colored  m oth s th at look  q uite s im ilar and  h ave  w ingspans of about an
inch  (25 m m ). Th e b iology of th e  various clim bing cutw orm s varie s  cons iderably. Th e  m ost com m on specie s  h ave  one
or tw o ge ne rations pe r ye ar and  ove rw inte r as h alf-grow n larvae  on th e  soil in leaf litte r and  orch ard  d e bris. A  fe w
oth e r species overw inte r as  eggs or eve n as ad ults. Th e  species w h ich  ove rw inte r as larvae  b egin to b ecom e  active  as
th e  w e ath e r w arm s, ge nerally in m id -April. Th is group of m oth s  d erives its nam e  from  th e  larval h abit of clim bing
tre e s  to fe e d  on buds and young foliage  d uring th e  nigh t, and  th e n craw ling back  d ow n to th e  ground to s e e k  s h e lte r
und e r le af litte r or d e b ris on th e  orch ard  floor d uring th e  d ay. Th e  larvae  ofte n curl up tigh tly w h e n d isturbe d.
H und reds  of larvae  m ay fe e d  on a single  tre e. Th e  larvae  m ature by May and  ente r th e  soil to construct pupal
ch am bers. In tw o-ge ne ration spe cie s , s econd  ge ne ration feeding is m inor. A d ult em e rge nce  varie s  am ong specie s  as
sh ow n above , but th e  m ost com m on specie s  are  on th e  w ing from  June  th rough  Se pte m ber. Eggs are  laid  on le aves,
tw igs, bark  or eve n grasses. New ly h atch e d  larvae  of th e single  ge ne ration specie s  s e e k  low  ve ge tation on w h ich  to
fe e d  until fall w h e n th ey m ove  to th e  ground  s e e k ing overw intering sites. Specie s  w ith  m ultiple  ge ne rations pe r ye ar
ge ne rally overw inter as  eggs.
Tim ing of Control: A ugust, w h e n observed.
Yield Losses : <1%
Regional D ifferences:
Cultural Control Practices: Th e  b e st w ay to m onitor is to ch e ck  buds in th e  low e r ce nter of young tre e s  for signs of
first feeding e arly in th e  spring and  to ch eck  th e  le af litter around  th e  bas e  of th e  tre e  for ove rw inte ring larvae .
Exam ine sites  on th e  ground  for rolled  up larvae  (und e r clods of e arth , etc.). Th e  larvae  can only be observed  fe e d ing
in th e  tre e s  at nigh t. Black  ligh t traps read ily capture  th e  ad ults, but because  of th e  m any h ost plant specie s  and
sim ilar look ing nonpe st specie s , it is usually not an e ffe ctive  w ay to m onitor.
Biological Control Practices:
Post-H arvest Control Practices:
O th er Issues: So rare  and sporad ic th at not e nough  sprays are  applied  to ind icate  a pre fe re nce  of m ate rials.
Ch em ical Controls for Clim b ing Cutw orm s:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

B.t.
(Biobit 1.6FC) Cover 8-28 oz/100

gal A ugust 1-2 0 4

B.t.
(D ipel 2X 6.4W P) Cover 2-8 oz/100 gal A ugust 1-2 0 4

B.t.
(D ipel 10.3 D F) Cover 2-8 oz/100 gal A ugust 1-2 0 4

endosulfan
(Th iodan 50W P) Cover 1 lb/100 gal A ugust 1-2 21 24

m eth om yl
(Lannate 2.4L) Cover 0.75 pt/100

gal A ugust 1-2 14 72

6. D ogw ood Borer
Type of Pest: Insect
Freq uency of O ccurrence : A nnually in proble m  orch ards
D am age Caused: Th re e  ge ne ral fe e d ing type s  h ave  b e en id e ntifie d  for th e  D W B on clonal apple  rootstock s. Most
fre q ue ntly, fe e d ing is confine d  to th e  burrk not. O ne  or m ore  larvae  feed in irre gular tunne ls beneath  th e  surface  of th e
root initials. A t first, fe e d ing is q uite  s h allow , but subsequent feeding m ay e xte nd  as far as 3/4-inch  tow ard  th e  ce nter
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of th e  trunk . Feeding confine d  to th e  burrk not is belie ved  to b e  le ast h arm ful to th e  tre e . Th e  s econd  type of fe e d ing
m ay occur as a result of h e avy or re peated infestation of a burrk not. As  th e  burrk not tissue is consum ed , th e  larvae
m ove outw ard  and  b egin to fe e d  on th e  cam bium  adjace nt to th e  burrk not (Type  II). Th e  th ird  feeding type  is not
associated  w ith  a burrk not, but w ith  bark  scales  and injured  bark , and  occurs infre q ue ntly (Type  III). Feeding outs ide
th e  burrk not is th ough t to be  m ore  h arm ful to th e  tre e  b ecause  h e alth y cam bium  tissue is destroyed. D W B nfe stations
can gird le  and  k ill a tre e , but m ore  com m only contribute  to a slow  d ecline  and yield re d uction if th e y continue  over a
long pe riod  of tim e .
% Acres  Affected: 40%
Pest Life  Cycles: O n apple, D W B larvae  fe e d  prim arily in burrk not tissue on clonal rootstock s. Burrk nots are
aggre gations of root initials w h ich  can d e ve lop on th e  above  ground  portion of th e  rootstock .

A d ults: Th e  DW B ad ult h as a w ing span of 18-22 m m . Both  th e  fore  and  h ind w ings are  m ostly cle ar. Th e  th orax
and  abdom e n are  d e ep blue-black  w ith  ye llow  m ark ings. In th e  fe m ale , th e  e ntire  4th  abdom inal s egm e nt is yellow ,
w h ile  in th e  m ale  it is black  w ith  a narrow  ye llow  ring. In th e North e ast, ad ult e m e rge nce  b egins in e arly June  and
continues into early Se pte m ber, pe ak ing in m id -July.

Eggs: Th e  eggs are  ligh t ch e stnut brow n, oval, 0.6 by 0.4 m m , and  are  m ark e d  w ith  a h exagonal pattern of
sligh tly raised lines. Eggs are  laid singly on th e  trunk , and  h atch  after an incubation pe riod  of 8-9  d ays.

Larvae : Th e  larvae  are  off-w h ite  to cre am  colored  w ith  a redd i s h  h e ad  capsule . Larvae  pass th rough  six instars
ranging in le ngth  from  1 m m  w h e n ne w ly h atch e d  to 15 m m  or m ore  in th e  last instar. Soon after h atch ing, th e  larvae
b egin to burrow  into th e  soft burrk not tissue, or are as und e r bark  scales. As  th e  larvae  fe e d , re d d ish -brow n frass is
push e d  to th e surface , w h e re  it colle cts, h e ld toge th e r by silk . Larvae  overw inter in th e  fe e d ing tunne l. Feeding
resum es  w h e ne ver th e  te m perature  is above  45-50°F (7-10°C). Larvae  of th e  Am e rican plum  borer (A PB), Euzoph e ra
s em ifune ralis (W alk er), h ave  b e en found  on apple in h abitats sim ilar to th ose pre ferred by th e  dogw ood borer. Th e
larvae  of th e  tw o specie s  are s im ilar in siz e . H ow eve r, th e  D W B larva is  w h ite  to cre am -colored , and  h as only one  row
of croch e ts on th e  abdom inal prole gs, w h ile  th e  A PB larva is dusk y purple  to gray in color, and  h as tw o row s of
croch e ts on th e  prole gs.

Pupae : Pupation occurs in th e  fe e d ing tunne l in a tough  silk e n cocoon cove red  w ith  bits of frass. Th e  le ngth  of
th e  pupal stage is variable , lasting from  8-20 d ays, d e pe nd ing on th e  tem pe rature. Prior to e m e rge nce , th e  pupa
push e s  out of th e  cocoon and  to th e  surface  of th e  burrk not. Th e  am ber-colored  pupal case  ofte n re m ains on th e
burrk not afte r th e  ad ult e m erges.
Tim ing of Control: July to m id-August; applications are  d irected  at young larvae  and s h ould coincid e  w ith  e gg
laying.
Yield Losses : Ind ire ct pest of considerable  concern in NY at th is tim e.
Regional D ifferences:  State w id e
Cultural Control Practices: Th e  b e st m e th od  of pre ve nting D W B infe stations on clonal rootstock s is to avoid  burrk not
d e ve lopm e nt. Unfortunate ly, rootstock s w ith out an inh e re nt te nd e ncy to d eve lop burrk nots are not ye t available .
Burrk nots found in th e  orch ard  w ere  initiated in th e  stoolbed  or th e  nurse ry, and  th e ir e xpress ion is influe nced by
e nvironm e ntal and  cultural cond itions in th e  orch ard. Som e  agricultural ch e m icals w ith  h orm onal e ffects, such  as
naph th ale ne  ace tic acid, can increase  th e  e xpress ion of burrk nots. Roots w ill d eve lop from  burrk nots if ne w  plantings
are  s et w ith  th e  graft union close  to ground  leve l. In e stablish e d  plantings w h e re  th e  graft union is not too h igh  above
th e  ground , a w id e  cone  of soil can be  m ound e d  around th e  e xposed portion of th e  rootstock  to accom plish  th e  sam e
purpose. Th e  cone  of soil m ust b e  w id e  e nough  to preve nt fre e z ing injury to th e  burie d  rootstock . W h e re it is not
possible  to bury exposed rootstock s, th e  area around th e  trunk  s h ould be  k e pt w e e d  fre e  to avoid  s h ad e  and  h igh
h um id ity. Both  of th e s e  cond itions favor grow th  and  d e ve lopm e nt of burrk nots initiated in th e  nurse ry. W h ite  late x
paint brush e d  on th e  e xposed portion of th e  rootstock  b efore  e gg laying be gins w ill preve nt ne w  infestations, and  also
protect against south w est injury to th e  bark .
Biological Control Practices: Seve ral parasitoids  and  a fungal path oge n h ave  b e en re ported  attack ing th e  d ogw ood
bore r, but none provid e  appre ciable  control.
Post-H arvest Control Practices:
O th er Issues: A ll com m e rcial d w arfing and  s em i-dw arfing rootstock s h ave  a te nd e ncy to d eve lop burrk nots.
Ch em ical Controls for D ogw ood Borer:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

ch lorpyrifos
(Lorsban 50W S) 80 Trunk 1.5 lb/100 gal July 15-A ug. 15 1 28 24
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endosulfan

(Th iodan 50W P) 20 Trunk 1.5 lb/100 gal July 1-5, A ug. 1-5 2 21 24

7. European Apple Saw fly
Type of Pest: Insect
Freq uency of O ccurrence : A nnually in Easte rn NY
D am age Caused: Th e  first larval instar com m e nces  fe e d ing just b elow  th e  s k in of th e  fruit, cre ating a spiral path
usually around  th e  calyx e nd . Sh ould th e  fruit re ce ive  no furth e r injury, th is  early larval feeding w ill persist as a scar
th at is ve ry visible  and  objectionable  at h arvest. Follow ing th is feeding, th e  larva usually m olts and  b egins tunne ling
tow ard  th e  s e e d  cavity of th e  fruit or an ad jace nt fruit. Th e  larva's feeding to th e  core usually causes  th e  fruit to abort.
As  th e  larva feeds inte rnally, it e nlarges its  exit h ole , w h ich  is m ad e  h igh ly conspicuous by th e  m ass of w e t, redd i s h -
brow n frass, or insect e xcre m e nt. Th e  frass m ay d rip on ad jace nt fruit and  le aves, giving th e m  a sim ilarly unsigh tly
appe arance. Th e  s econd ary feeding activity of a single  saw fly larva can injure  all th e  fruit in a cluste r, causing stre s s
on th at fruit to abort or drop d uring th e  trad itional "June  d rop" period .
% Acres  Affected: 70% of H udson Valley acre age
Pest Life  Cycles: A d ults: Th e Europe an apple  saw fly overw inters as a m ature  larva in a cocoon a few  inch e s  b elow
th e  surface  of th e  soil. Th e  larva pupates  early in th e spring and  em e rges  as an ad ult "fly" or w asp (fig. 1 ) about th e
tim e  apple tre e s  com e  into bloom . A d ults are  6 to 8 m m  in le ngth , w ith  th e  m ale sm alle r th an th e  fe m ale . Th e  h e ad is
ye llow  w ith  ye llow  ante nnae  and black  eyes. Th e  w ings are  cove red  w ith  tiny black  h airs, giving th e m  a d usk y
appe arance. Th e  bod y is brow n; th e  uppe r surface  appe ars alm ost black  and s h iny and  th e  low er surface  ligh te r and
orange  to ye llow . Th e  m ales  em erge  first in th e  s eason, and  as th e  s eason progress e s  both  s exes  can be  found flying
unste ad ily about th e  blossom ing apple  tre e s. W h e n th ey aligh t, th e y m ove  rapid ly around , q uick ly vibrating th e ir
ante nnae . Th e  ad ults appare ntly fe ed  on polle n and  are  m ost active  w h e n th e sun is inte nse, usually around m idday.
Th e  ave rage  ad ult life span is from  one  to tw o w e e k s.

Eggs: Th e  fe m ale saw fly lays h e r e ggs in apple blossom s, ofte n at th e  base  of th e stam e ns. Sh e inserts h e r
ovipositor (th e  saw s) th rough  th e  s epal. Th e insertion and  w ith draw al of th e  ovipositor ofte n le aves  a brow nish
d iscoloration on th e sepal or re ce ptacle, w h ich  h e lps in d ete cting infe sted  blossom s. Th e  e gg is  about 0.8 m m  in
le ngth , oval, colorless, and sh iny. Th e  eggs h atch  w ith in one  to tw o w e e k s  d epe nd ing on d aily tem pe ratures.

Larvae : Th e  larva m e asure s about 1.7 m m  in le ngth  at h atch . It is ligh t cream  colored  w ith  a black  h e ad  and
caud al (rear) s h ie ld. Th e  h e ad  and s h ie ld b ecom e  ligh te r as th e  larva m atures until th ey are  pale brow n in th e  m ature
fifth -instar stage . Th e  larva increases in s ize by approxim ate ly 1.4 tim e s  during e ach  instar so th at w h e n m ature  it is 9
to 11 m m  long. Th e  cod ling m oth  and s im ilar le pidopte rous larvae  (e .g., th e  les s er applew orm ), w h ich  m ay be  feeding
on th e  apple  fruit at th e  sam e  tim e  as th e  saw fly, m ay b e  d istinguish e d  from  th e  saw fly larvae  by th e  num ber of
prole gs on th e  abdom e n. Prole gs are  th e  fles h y, stum p-lik e  appe nd ages  th at exte nd  b ene ath  th e  abdom e n beh ind th e
th re e  sle nd e r pairs of true  le gs. Th e re  are  s eve n pairs of prole gs on saw fly larvae but only five pairs on th e  larvae  of
th e  le pid opte rous pests. W h e n m ature , th e  saw fly larvae  le ave  th e  fruit, e nte r th e  soil, and  construct cocoons in w h ich
th ey re m ain as pupae until th e  follow ing spring. Th e  cocoons are  egg-sh ape d , parch m e ntlik e  brow n cases usually 4
by 8 m m  in siz e . Th e  appe nd ages  of th e  pupae  are not glued  to th e  body, and th ey re s em ble  m um m ifi ed ad ults.
Tim ing of Control: Th e  tim e  of insecticid e  application usually d e term ines  th e  e xte nt of saw fly injury; for exam ple , a
late  application, afte r pe tals fall, w ill ofte n k ill d e ve loping saw fly larvae in th e  e arly tunne ling stage so th at tunne ling
scars w ill be s h ort and  ind istinguish able  from  d am age  caused by th e  tarnish e d  plant bug.
Yield Losses : <10%
Regional D ifferences: Th e  pest is especially troublesom e in th e  H udson Valley of New  York .
Cultural Control Practices:  None
Biological Control Practices :  None
Post-H arvest Control Practices :  None
O th er Issues :  Pest only in South e astern NY.
Ch em ical Controls for European Apple Saw fly:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

ch lorpyrifos
(Lorsban 50W S) 10 Post-

bloom 12 oz/100 gal Pe tal fall 1 28 24
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ph osm et

(Im idan 70W P) 25 Post-
bloom

0.75-1 lb/100
gal Pe tal fall 1 7 24

az inph os-m eth yl
(Guth ion 50W P) 65 Post-

bloom 0.5 lb/100 gal Pe tal fall 1 14 48

8. European Corn Borer
Type of Pest: Insect
Freq uency of O ccurrence : A nnually in proble m  orch ards
D am age Caused: ECB larvae  som etim es  tunne l in curre nt ye ar’s s h oots, causing th e m  to w ilt. Th e  cate rpillars, w h ich
are  ligh t colored  w ith  a dark  brow n h e ad , h ave  also occasionally been found  in th e  fruit. Typically th is occurs on
low e r lim bs near groundcove r, and  in block s near cornfie lds.
% Acres  Affected: 10-20%
Pest Life  Cycles: Th e  fem ale  m oth  h as a robust body and  a w ingspre ad  of about 25.5 m m . It is pale yellow  to ligh t
brow n. Th e  outer th ird  of th e  w ings is usually crossed by tw o dark , z igz ag line s. Th e  m ale m oth  is sm aller, m ore
sle nd e r, and  d ark e r th an th e  fem ale . Th e  outer th ird  of its w ings is usually crossed by tw o z igz ag stre ak s of pale
ye llow , and  ofte n th e re  are  pale yellow  areas on fore w ings.

Each  w h ite  e gg is about h alf th e  s iz e  of a pinh e ad. It ch ange s  to pale yellow  and  dark e ns just b efore  h atch ing as
th e  brow n h e ad  of th e  bore r insid e  b ecom es  visible . Th e  e ggs ove rlay e ach  oth e r lik e  fish  scales.

Th e  ne w ly h atch e d  larva, about 1.5 m m  long, h as a black  h e ad , five  pairs of prole gs, and a pale yellow  body
bearing s eve ral row s of sm all black  or brow n spots. It d e ve lops th rough  five  or six instars to becom e  a full-grow n
larva about 25.5 m m  long.

Th e  brow n pupa is 13 to 15 m m  long w ith  a sm ooth , capsule-lik e  body. Mature  larvae  ove rw inte r insid e  tunne ls
in stubble , stalk s, or oth e r protective plant m ate rial. Th ey pupate in th e  spring. D uring late spring, th e  ad ult m oth s
e m e rge  and  m ate. Each  fe m ale  lays 500 to 600 e ggs in sm all m asses  of 15 to 20 on th e unders ide  of le aves. Eggs h atch
in 3 to 12 d ays, d e pe nd ing upon th e  te m perature . Th e young larvae usually begin feeding on th e  le af surface  and , as
th ey m ature , b egin boring in th e  m id ribs of th e  le aves. D uring th e  4th  instar, boring com m e nces  and  continues until
pupation.
Tim ing of Control: June ; A ugust w h e n insects or d am age noted
Yield Losses :   <5%
Regional D ifferences:  m ostly H udson Valley
Cultural Control Practices: K e eping ground cover m ow ed  h e lps preve nt d am age .
Biological Control Practices: Many natural parasites  of th is corn borer, m ainly flies  and  w asps w h ich  h ave  b e en
introd uced  from  Europe , exist in are as. O th er biological control age nts such  as ladybird  b e etles, pre daceous m ites ,
and  d ow ny w ood pe ck ers h ave  also b e en responsible  for som e  borer re duction. Th e  bacte rium  Bacillus th uringie nsis,
h ow e ve r, s h ow s m ost prom ise for borer control.
Post-H arvest Control Practices :  NA
O th er Issues :  D am age  occurs rare ly. Usually, re gular cover sprays of O P’s m inim iz e  d am age.
Ch em ical Controls for European Corn Borer*:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

ch lorpyrifos
(Lorsban 50W S) 80 Cover 8-12 oz/100

gal m id-June ; A ugust 2-4 28 24

m eth om yl
(Lannate 2.4L) 20 Cover 0.75 pt/100

gal m id-June ; A ugust 2-4 14 72

*Spe cific sprays for ECB are  extre m e ly rare
9 . European Fruit Lecanium

Type of Pest: Insect
Freq uency of O ccurrence : rare
D am age Caused: Th e s e  scale specie s  te nd to be  less injurious th an SJS. W h e re infe station is se vere , tw ig and  lim b
d e ath  m ay occur as fe e d ing scale  re m ove  sap from  th e  tre e . A  m ore  com m on problem  is th e  d iscoloration of fruit and
le aves  from  a black  sooty m old  w h ich  grow s on th e  h oneydew  prod uced by fe e d ing scale.
% Acres  Affected: <5%
Pest Life  Cycles: Th es e  species are  k now n as soft or unarm ored  scales since  th e prote ctive  covering is a th ick e ne d
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part of th e  insect's bod y rath e r th an a separate structure. A d ult fem ale scales  are  d ark  redd i s h -brow n, ofte n w ith
black  m ottling and  band ing rad iating d ow n th e  s ide s. Th e y h ave  a ve ry conve x h e m isph e rical sh ape , w ith  a crim pe d
m argin. Th e Europe an fruit le canium  is sligh tly larger th an 1/10 inch  (2 m m ) in d iam ete r. A d ult m ale scales  are  tiny
2-w inge d  insects. Eggs of th e Europe an fruit le canium  are  w h ite , and  craw le rs of both  specie s  are  ligh t colored.
Im m ature  fe m ale scales  ove rw inte r on th e  bark  of tw igs and  lim bs, usually being m ore  abundant on th e unders ide.
Th ey resum e  fe e d ing in th e spring and  m ature  during May. D uring June  th e European fruit lecanium  prod uce s  eggs
w h ich  h atch  into craw lers. Craw le rs m igrate  to th e unders ide  of foliage  to fe e d  for about one  m onth . Fe m ale scales
re turn to th e  bark  of tw igs and  lim bs to continue  fe e d ing, w h e reas m ales usually m ature  on foliage  and  e m e rge  to
m ate  w ith  fem ales. Th e re  are  one  or tw o ge ne rations of th e Europe an fruit lecanium  per year.
Tim ing of Control:
Yield Losses : <1%
Regional D ifferences:
Cultural Control Practices: In ge ne ral, controls w ill be  m ore  e ffe ctive if th e  scale  population on a plant is first
ph ysically re duced  by pruning out h e avily infe sted  and s ick ly branch e s. In som e  cases , large  s i z ed  scales  can b e
scrubbed off w ith  a stiff brush .
Biological Control Practices:
Post-H arvest Control Practices:
O th er Issues: Incid e ntal control from  sprays against m ites. Very m inor pest; could b ecom e  im portant as grow e rs
ce ase  to use  dorm ant oil for ERM.
Ch em ical Controls for European Fruit Lecanium :

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

oil 100 Pre -
bloom

2-3 gal/100
gal Silve r tip 1 0 12

oil 20 Cover 2-3 gal/100
gal D orm ant to pink 1-2 NA 12

10. Green Fruitw orm s
Type of Pest: Insect
Freq uency of O ccurrence : Sporad ic
D am age Caused: Most flow er buds and  blossom s dam aged by GFW  larvae  abort. Most fruit d am aged  just prior to
and s h ortly after pe tal fall also drop pre m ature ly. Som e , h ow eve r, re m ain at h arvest and  exh ibit d e e p cork y scars and
ind e ntations. Th is injury is ind istinguish able  at h arvest from  th at caused by th e  overw intering larvae  of th e
obliq ueband e d  le afroller.
% Acres  Affected: <10%; as h igh  as 30% in H udson Valley
Pest Life  Cycles: A d ults: GFW  ad ults are  nigh t flie rs. Th e ir fligh t closely paralle ls apple bud deve lopm e nt. It b egins
at about gre e n tip, pe ak s at tigh t cluste r, and  is com pleted by th e pink  stage . GFW  ad ults are  about 16 m m  in le ngth .
Th e  fore w ings are  grayish  pink ; each  is m ark e d  ne ar th e  m id d le  w ith  2 purplish  gray spots, outlined by a narrow  pale
bord e r. Th e  h ind w ings, w h ich  are  not visible  w h e n th e  m oth  is at re st, are  sligh tly ligh te r in color th an th e  fore w ings.
Fe m ales  b egin e gg laying on tw igs and  d e ve loping le aves  w h e n apples  are in th e  h alf-inch  gre e n stage . A  fem ale  is
capable  of laying se veral h undre d  eggs, but norm ally d e posits only 1 or 2 at any give n site.

Eggs: GFW  e ggs are  about 0.8 m m  in d iam e ter and  0.5 m m  in h e igh t. Fres h ly laid  GFW  e ggs are  w h ite  w ith  a
grayish  tinge  and  h ave num e rous rid ges  rad iating from  th e  ce nte r. Sh ortly before  h atch ing, th e  egg tak e s  on a m ottle d
appe arance.

Larvae : GFW  larvae pass th rough  6 instars. New ly h atch e d  larvae  are  2-3 m m  in le ngth  and  h ave  a grayis h
gre e n body w ith  a brow n h e ad  and  th oracic sh ie ld. Mature  larvae  are  30-40 m m  in le ngth  and  h ave  a ligh t gre e n body
and  h e ad . Se veral narrow  w h ite  stripes  run longitud inally along th e  top of th e  body and  a sligh tly w id e r, m ore
d istinct w h ite  line  runs along e ach  s ide. Th e  gre e n areas  betw e e n th e  stripes  are  covered  w ith  num e rous w h ite
speck les. Young larvae  fe e d  on ne w  le aves  and  flow er buds and  can ofte n be found inside a rolled  le af or bud cluster.
O ld e r larvae  dam age  flow e r clusters d uring bloom  and  continue  to fe e d  on d e ve loping fruit and  le aves  for 1-2 w e e k s
afte r pe tal fall. Th ey th e n d rop to th e  ground, burrow  50-100 cm  beneath  th e  soil surface , and  pupate .

Pupae : Th e  GFW  ove rw inte rs 50-100 m m  (2-4 in) und e rground  in th e  pupal stage . Th e pupae  are  d ark  brow n
and  about 16 m m  in le ngth .
Tim ing of Control: : Since  feeding activity begins before  bloom , insecticid e s  m ay be  re q uire d  w h e n buds deve lop 1/2
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inch  of ne w  grow th  (gre e n tissue) and  again at pe tal fall. Fruitw orm s are  usually k e pt und e r control w ith  sprays
targe ting oth e r insect pe sts on apples.
Yield Losses : <5%
Regional D ifferences:  Th is pest can som etim e s  b e  s e rious in H udson Valley; and  can som e tim es  be  s eve re in
Ch am plain Valley.
Cultural Control Practices:
Biological Control Practices: None
Post-H arvest Control Practices:
O th er Issues:
Ch em ical Controls for Green Fruitw orm s:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

ch lorpyrifos
(Lorsban 50W S) 40 Post-

bloom 12 oz/100 gal Pe tal fall 1 28 24

endosulfan
(Th iodan 50W P) 40 Pre -

bloom 1 lb/100 gal Pink 1 21 24

endosulfan
(Th iodan 3EC) 10 Pre -

bloom 2/3 q t/100 gal Pink 1 21 24

esfenvalerate
(Asana XL
0.66EC)

2 Post-
bloom

2-5.8 oz/100
gal Pe tal fall 1 21 12

m eth om yl
(Lannate 2.4L) 2 Post-

bloom
0.75 pt/100
gal Pe tal fall 1 14 72

perm eth rin
(Am bush  2EC) 1 Post-

bloom
1.6-6.4 oz/100
gal Pe tal fall 1 PF 12

 perm eth rin
(Am bush  25W P) 1 Post-

bloom
1.6-6.4 oz/100
gal Pe tal fall 1 PF 12

perm eth rin
(Pounce 3.2EC) 2 Post-

bloom 1-2 oz/100 gal Pe tal fall 1 PF 12

perm eth rin
(Pounce 25W P) 2 Post-

bloom
1.6-3.2 oz/100
gal Pe tal fall 1 PF 12

11. Lesser Applew orm
Type of Pest: Insect
Freq uency of O ccurrence : rare
D am age Caused: LA W  larvae  fe e d  prim arily on th e  fruit at e ith e r th e  calyx or ste m  e nds. O nly rare ly are  th e  larvae
found  feeding on th e  s id e  of th e  apple . Fe e d ing on th e  fruit is sh allow  [<0.24 inch  (6 m m ) d e e p] and  th e  injury is in
th e  form  of a blotch y m ine s im ilar in s h ape  to th e  fe e d ing injury caused by th e  redband e d  le afrolle r. R BLR, h ow e ver,
consum e  th e  s k in w h e n th ey fe e d , but th e  LA W  larvae  fe e d  just b elow  th e  apple s k in and  do not consum e it. Th e re
w ill ofte n be an inconspicuous pile  of frass near th e  fe e d ing site  th at is ch aracteristic of LA W  fe e d ing. D am age  from
th e  O FM is m uch  d e e per and sim ilar to d am age  associated  w ith  th e  CM. Conspicuous  dark  brow n frass around th e
e ntrance  h ole  is ofte n associated  w ith  O FM injury and  th e  larvae  w ill ofte n e nter th e  s id e  of th e  apple as w e ll as th e
e nd s  of th e  apple fruit. Fruit infe sted  during th e  first ge ne ration of LA W  ge ne rally fall to th e  ground  d uring June
d rop, but fruit infe ste d  during th e  s econd  ge neration w ill ofte n contain larvae  at h arvest.
% Acres  Affected: <1%
Pest Life  Cycles: Th e  ad ults are  approxim ate ly 0.28 inch  (7 m m ) long and  h ave  a w ingspan of about 0.43 inch  (11
m m ). Th e  ad ults are  sm aller th an th e  closely re lated  orie ntal fruit m oth  and  ch e rry fruitw orm . Th e  front w ings are
d ark  brow n in color w ith  scattere d  patte rns of grayis h  orange  patch es  and  a fe w  th in transve rs e  bands  of sh ining pale
blue . Th e  tw o largest gold  are as are  found in th e  m iddle  of th e  front w ing and  on top of th e  h e ad. W h e n th e  w ings are
folded in th e  re sting position, th e s e  are as form  a gold band stretch ing across th e  back . Th e  fe m ale  m oth  lays  b etw e e n
40-60 e ggs. Th e  e ggs are  flat oval d isk s 0.025 x 0.022 inch  (0.65 x 0.55 m m ) in siz e . W h e n first laid , th e  e ggs are  w h ite ,
but soon turn a ye llow ish  color. Th e  larvae  re ach  a le ngth  of 0.35 inch  (9  m m ) w ith  a h e ad  capsule w id th  of 0.032 inch
(0.8 m m ) In s i z e  and  coloring, th e  larvae  are  alm ost ind istinguish able  from  th ose  of th e  ch e rry fruitw orm  and  orie ntal
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fruit m oth  (O FM). A ll th re e  of th es e  specie s  h ave  an anal com b w h ich  separates  th e m  from  cod ling m oth  larvae , all
are  w h ite  w ith  redd i s h -pink  tinges , and  all h ave  a d ark  brow n h e ad  capsule  and  th oracic sh ie ld. Th e  orie ntal fruit
m oth  te nds  to be pale r in coloration th an th e  oth e r tw o species but m e th ods suggested in th e  literature  to separate  th e
species by boiling or pre s e rving in special fluids do not alw ays w ork . Th e  only sure m e th od  to d istinguish  th e s e  th re e
specie s  from  each  oth er is to re ar th e m  to ad ulth ood or note  th e  type of d am age  th ey do. Th e  larvae pupate in tigh tly
w ove n w h ite  cocoons and  th e  gold e n brow n pupae  are  about 0.20 inch  (5 m m ) in le ngth . Th e b iology of th e  LA W  is
ve ry sim ilar to th at of th e  CM w ith  ad ult em e rge nce  of e ach  specie s  occurring w ith in a w e e k  of e ach  oth e r d uring
both  ge ne rations. Both  specie s  overw inter as full grow n larvae in h ibernacula in crack s and  cre vices  on th e  tre e  trunk ,
or in th e  le af litte r b elow  th e  tre e , or occasionally in th e  calyx e nd of falle n fruit. Th e  larvae pupate  w ith in th e
h ibernacula e arly in th e spring, ge ne rally d uring May, and  b egin ad ult e m e rge nce  2-3 w e e k s  late r w ith  pe ak
e m e rge nce by m id -June . Th e  eggs are  laid singly on th e  uppe r surface  of le aves  or d irectly on th e young fruit. Upon
h atch ing, th e young larvae im m ed iate ly search  for a fruit on w h ich  to fe e d  and  b egin m ining th e  fruit just beneath  th e
s k in, ge ne rally ne ar th e  calyx e nd. D e e p inte rnal feeding by LA W  larvae in apple fruit is rare  and  m any re ports of th is
type  of injury associated  w ith  th is m oth  are  d ue  to confusion of th e ir larvae  w ith  th e  very sim ilar O FM larvae. Th e
larvae  of th e  first ge ne ration h ave  b e en re ported  to bore into th e  young sh oots of apple  to feed in th e  sam e  m anner as
orie ntal fruit m oth , but th is is rare . Th e  first ge ne ration larvae  com ple te  d eve lopm e nt by m id -  to late-July and  m ay or
m ay not le ave  th e  fruit to pupate . Th e  first ad ults of th e  s econd  ge neration b egin to e m erge  by e arly A ugust and peak
e m e rge nce  ge ne rally occurs by m id-August. A d ult fligh t from  th is ge ne ration, h ow eve r, m ay continue  into O ctober.
Larvae  of th e  s econd  ge neration are  ofte n pre s ent at h arvest and  b egin to form  h ibernacula in O ctober.
Tim ing of Control: Pe tal fall
Yield Losses : <1%
Regional D ifferences:
Cultural Control Practices:
Biological Control Practices:
Post-H arvest Control Practices:
O th er Issues: incid e ntal control from  pe tal fall sprays against CM and  O FM
Ch em ical Controls for Lesser Applew orm :

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

az inph os-m eth yl
(Guth ion 50W P) 50 Post-

bloom 0.5 lb/100 gal Pe tal fall 1 14 48

B.t.
(D ipel 2X 6.4W P) 1 Post-

bloom 2-8 oz/100 gal Pe tal fall 1 0 4

B.t.
(D ipel 10.3D F) 1 Post-

bloom 2-8 oz/100 gal Pe tal fall 1 0 4

B.t.
(M VP 0.9 FM ) 1 Post-

bloom
0.25-1 q t/100
gal Pe tal fall 1 0 4

carbaryl
(Sevin 50W P) 1 Post-

bloom 1-2 lb/100 gal Pe tal fall 1 1 12

ch lorpyrifos
(Lorsban 50W S) 20 Post-

bloom 12 oz/100 gal Pe tal fall 1 28 24

d im eth oate
(D im eth oate 4EC) 1 Post-

bloom 1 pt/100 gal Pe tal fall 1 28 48

m eth om yl
(Lannate 2.4L) 5 Post-

bloom 1.5 pt/100 gal Pe tal fall 1 14 72

ph osm et
(Im idan 70W P) 20 Post-

bloom 0.75 lb/100 gal Pe tal fall 1 7 24

12. O b liq ueb anded Leafroller
Type of Pest: Insect
Freq uency of O ccurrence : A nnually in proble m  orch ards
D am age Caused: Th e  m ost s erious injury from  overw inte ring O BLR larvae  occurs just prior to and s h ortly afte r pe tal
fall, w h e n th e  d e ve loping fruit is dam aged. Many of th e s e  dam aged  fruits drop pre m ature ly, but a sm all pe rce ntage
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re m ain on th e  tre e , e xh ibiting d e e p cork y scars and indentations at h arvest. Le af injury by all broods is
ch aracteriz ed  by  th e  larvae  rolling le aves  and  feeding on surround ing foliage . Th e  first sum m er brood  larvae  fe e d  on
th e  surface  of d e ve loping fruit in late  July and  e arly August. Th is injury is sim ilar to th at caused by several oth er
specie s  of le afrolle rs. Fruit d am age  caused by first sum m er brood  O BLR larvae is usually m ore  s e rious th an spring
fe e d ing by ove rw inte red  larvae  b ecause  m ore  of th e  fruit injured  late r in th e  s eason re m ains on th e  tre e  at h arvest.
% Acres  Affected: 25-50%
Pest Life  Cycles: Th e spring fligh t of O BLR ad ults begins about 3-4 w e e k s  after petal fall on apples , and continue s  for
3-4 w e e k s. In are as w h e re  th e  O BLR h as 2 ge ne rations, a s econd  fligh t occurs from  early A ugust th rough  e arly
Se pte m ber. O BLR ad ults are  9 -12 m m  in le ngth  and  h ave  a w ingspan of 20-27 m m . Th e  fore w ings are  re d d ish - brow n
and  crossed by 3 obliq ue , ch ocolate-brow n bands. Th e  h ind w ings, w h ich  are not visible  w h e n th e  m oth  is at re st, are
pale  ye llow . A fter em e rge nce , fe m ales  h ave  a 24 h our pre oviposition period. Th ey th e n begin laying e gg m asses  th at
grad ually d im inish  in siz e  w ith  e ach  succe e d ing e gg m ass laid . A  fe m ale  is capable  of laying up to 9 00 e ggs during
h e r 78 day oviposition pe riod.

Eggs: O BLR eggs are  laid  on th e  upper surface  of le aves. Th ey appear as gre e nish  ye llow  m asses  m e asuring
about 5 x 9  m m  and  m ay contain 200 or m ore  e ggs. Th e  black  h e ad  capsules  of e m bryonic larvae  b ecom e  visible  prior
to h atch ing w h ich  usually occurs in 10-12 d ays.

Larvae : O BLR  larvae  are  ind iscrim inate  fe e d e rs th at pass th rough  6 instars. New ly h atch e d  larvae  h ave  a
ye llow ish  gre e n bod y and  a black  h e ad  and  th oracic sh ie ld . Mature  larvae  are  20-25 m m  in le ngth  and  th e  h e ad  and
th oracic sh ie ld m ay be  e ith e r black  or various sh ad e s  of brow n. Th e  first sum m e r brood  of larvae  em erge  in e arly July
and  com ple te  th e ir d e ve lopm e nt in late  July or early August. Se cond brood larvae  b egin to e m erge  in m id -August,
and  fe e d  until th ey re ach  th e  th ird  instar in th e  fall, w h e n th ey construct h ibernation sites  on tw igs or bark  and  ente r
w inte r d iapause. Th e s e  ove rw inte ring larvae  resum e  activity th e  follow ing spring w h e n th e  tre e  break s  dorm ancy
and  com ple te  th e ir d e ve lopm e nt about 3 w e e k s after th e  apple blossom  pe riod . O ve rw inte re d  O BLR larvae  (spring
brood ) first fe e d  on w ater sprouts and  th e n m ove  th rough out th e  tre e. Th ose  fe e d ing on d e ve loping flow e r buds do
so b efore  bloom  and  continue  to consum e  floral parts th rough out th e  blossom  pe riod . A fter petal fall, th e s e  larvae
continue  feeding on th e  d e ve loping fruit. New ly h atch e d  larvae  of th e  first sum m er brood m ove  to and  fe e d  on te nd e r
grow ing term inals, w ater sprouts, or d eve loping fruit. As  th e s e  larvae  re ach  th e  th ird  instar th ey display an
incre asing prope nsity to d am age  fruit. Th e  s econd brood larvae, w h ich  d eve lop in late sum m e r and  fall, fe e d
prim arily on le aves until th e y e nte r d iapause , alth ough  th ey m ay occasionally d am age  fruit.

Pupae : O BLR  pupae  are  d ark  brow n, about 11 m m  in le ngth , and are  usually found in rolled  le aves  on th e  tre e .
Tim ing of Control: Insecticid e s  m ust be  applied  at pe tal fall. If ne cessary, anoth er spray sh ould b e  applie d  in th e
sum m e r.  A n alternative  strate gy is to control overw intering larvae  at pe tal fall as previously d e scribed, and apply
sprays d uring June  to k ill th e  first sum m e r brood  ad ults and new ly h atch ing larvae. Conve ntional organoph osph ate
insecticid e s  are used in th is program . Th e  fligh t of ad ults are  m onitored  w ith  ph e rom one  traps. Th e  first spray sh ould
be  applied  about 7 d ays afte r th e  first m ale m oth  is captured  and subsequent sprays sh ould b e  applied  at 14-day
inte rvals as long as th e  fligh t continue s.
Yield Losses : 3-30%
Regional D ifferences: Most s evere in W estern NY; but are as of H udson and  Ch am plain Valleys h ave incre asing
infe stations.
Cultural Control Practices:
Biological Control Practices: Seve ral parasites  attack  O BLR  larvae but d o not ad e q uate ly control th e pest.
Post-H arvest Control Practices :  NA
O th er Issues:
Ch em ical Controls for O b liq ueb anded Leafroller:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

B.t.
(D ipel 2X 6.4W P) 20 Cover 2-8 oz/100 gal Pe tal fall and starting 360 D D

(bas e  43° F) afte r 1st m oth  catch 2-4 0 4

B.t.
(D ipel 10.3D F) 8 Cover 2-8 oz/100 gal Pe tal fall and starting 360 D D

(bas e  43° F) afte r 1st m oth  catch 2-4 0 4

B.t.
(Biobit 1.6FC) 1 Cover 8-28 oz/100

gal.
Pe tal fall and starting 360 D D
(bas e  43° F) afte r 1st m oth  catch 2-4 0 4

B.t.
(M VP 0.9 FM ) 1 Cover 0.25-1 q t/100

gal
Pe tal fall and starting 360 D D
(bas e  43° F) afte r 1st m oth  catch 2-4 0 4
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B.t.

(Agree W G
3.8W S)

1 Cover 0.25-0.5 lb/100
gal.

Pe tal fall and starting 360 D D
(bas e  43° F) afte r 1st m oth  catch 2-4 0 4

ch lorpyrifos
(Lorsban 50W S) 40 Cover 12 oz/100 gal Pe tal fall and starting 360 D D

(bas e  43° F) afte r 1st m oth  catch 2-4 28 24

m eth om yl
(Lannate 2.4L) 5 Cover 0.75 pt/100

gal
Pe tal fall and starting 360 D D
(bas e  43° F) afte r 1st m oth  catch 2-3 14 72

perm eth rin
(Am bush  2EC) 1 Cover 1.6-6.4 oz/100

gal
Pe tal fall and starting 360 D D
(bas e  43° F) afte r 1st m oth  catch 2-3 PF 12

perm eth rin
(Am bush  25W P) 1 Cover 1.6-6.4 oz/100

gal
Pe tal fall and starting 360 D D
(bas e  43° F) afte r 1st m oth  catch 2-3 PF 12

perm eth rin
(Pounce 3.2EC) 1 Cover 1-2 oz/100 gal Pe tal fall and starting 360 D D

(bas e  43° F) afte r 1st m oth  catch 2-3 PF 12

perm eth rin
(Pounce 25W P) 1 Cover 1.6-3.2 oz/100

gal
Pe tal fall and starting 360 D D
(bas e  43° F) afte r 1st m oth  catch 2-3 PF 12

spinosad
(SpinTor 2SC) 10 Cover 2.5 oz/100 gal Pe tal fall and starting 360 D D

(bas e  43° F) afte r 1st m oth  catch 2-3 7 4

esfenvalerate
(Asana XL) 30 Cover 2-5.8 oz/100

gal
Pe tal fall and starting 360 D D
(bas e  43° F) afte r 1st m oth  catch 2-3 21 12

13. O riental Fruit M oth
Type of Pest: Insect
Freq uency of O ccurrence : A nnually in proble m  orch ards
D am age Caused: Th e  O FM feeds in both  ve ge tative  grow th  and  fruit. Th e  first ge ne ration, w h ich  is fe e d ing w h e n
te rm inals are succule nt and  te nd e r, d eve lops alm ost e xclusive ly in th e  ve ge tative  grow th . Th e  larvae  ofte n e nte r th e
te rm inal at th e  base  of a young le af, and tunne l tow ard  th e  base  of th e  s h oot. Infe sted  term inals w ilt and  d ie back  to
th e  m argin of feeding, and  are  com m only called  "strik e s" or "flagged  s h oots." H e avy tw ig infestations of nurse ry stock
can ad vers ely affe ct th e  s h ape  of th e  tre e . A xillary buds ofte n begin to grow  w h e n th e  te rm inal sh oot is k illed , causing
th e  tre e  to h ave  a bush y appe arance.

Infe sted  apples  h ave  a collection of frass at th e  exit h ole  of th e  insect's fe e d ing tunne l, or at th e  calyx e nd. It is
d ifficult to d istinguish  b etw e e n O FM dam age  and  cod ling m oth  d am age . O FM larvae  fe e d  random ly in th e  apple ,
and  usually d o not fe e d  on th e  s e ed s , w h ile  cod ling m oth  larvae usually tunne l d ire ctly to th e  core  of th e  apple  and
fe e d  on th e  s e ed s. Later instar larvae  of th e  tw o specie s  m ay be  d i stinguish ed  by th e  pre s ence  or absence  of th e  anal
com b at th e  tip of th e  abdom e n. Th e  anal com b is present in th e  O FM and  abs ent in th e  cod ling m oth .
% Acres  Affected: pote ntial 100%; actual 10%
Pest Life  Cycles: A d ult: Th e  ad ult O FM is a sm all, grayis h  m oth  w ith  a w ingspan of approxim ate ly 13 m m  (0.5 in.).
A d ults of th e  ove rw inte ring ge ne ration b egin to e m erge  about th e  tim e  of apple bloom , and fe m ales  b egin to lay e ggs
afte r a tw o- to five -  day pre-oviposition period . Each  fe m ale can lay up to 200 e ggs during h e r s eve n- to te n-day
oviposition pe riod.

Eggs are  found on upper le af surfaces, fre q ue ntly on th e  te rm inal le af of a young sh oot. Each  e gg is  sligh tly
oval, m e asuring 0.6 x 0.7 m m  (.02 x .03 in.). It is transluce nt w h ite  w h e n first laid , ch anging late r to an am ber color.
Th e  incubation pe riod  varie s  w ith  te m perature , ranging from  th re e  to four d ays at m idsum m er, to s eve n to fourte e n
d ays during th e  cooler part of th e  s eason. Just b efore  th e  larva h atch e s , th e  d ark  h e ad  capsule  can be seen th rough  th e
e gg. Th is is k now n as th e  "black  h e ad" stage.

Sh ortly after h atch ing, larvae  e nte r young term inals or fruit and  b egin to fe e d. Th e  larvae  pass th rough  four to
five  instars, and range in le ngth  from  1.5 m m  (.06 in.) w h e n ne w ly h atch e d  to approxim ate ly 12 m m  (.5 in.) w h e n
m ature. New ly h atch e d  larvae  are  w h ite , w ith  a black  h e ad  capsule . Mature  larvae  are  d irty w h ite  to pink  in color,
w ith  a re d d ish  brow n h e ad  capsule. If a term inal becom es unsuitable  as a food source  b efore  larval d e ve lopm e nt is
com ple te , larvae  s e e k  oth e r term inals, or m ove  to fruit to com ple te  th e ir d e ve lopm e nt. Mature  larvae  le ave  th e ir
fe e d ing sites  to spin cocoons in w h ich  th ey e ith e r pupate , or e nte r d iapaus e  to overw inter. Diapause is  a re sting
pe riod  th at allow s m any specie s  of insects to suspend deve lopm e nt until w e ath e r cond itions be com e  favorable. In th e
O FM, d iapaus e  is induced  by  d ecre asing d ay le ngth  in late sum m er.

Pupae  are  found w ith in cocoons on th e  trunk  (usually w ith in tw o fe et of th e  ground ) or in d e b ris on th e  ground
und e r th e  tre e. Th e  cocoons are  constructed  of silk , and  are  cove red  w ith  particles  of th e surface  on w h ich  th ey are
spun. Early in th e  s eason, ne arly all of th e  larvae pupate soon afte r spinning a cocoon. Th e  pupal stage  lasts from
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tw e lve to fifte e n days in th e sum m er, and som e w h at longe r at coole r te m pe ratures during th e  spring. Late r in th e
s eason, as  day le ngth  d ecre ases , an incre asing proportion of larvae  e nte r diapaus e  to overw inter. Diapausing larvae
pupate  and  em erge  th e  follow ing spring.
Tim ing of Control: Pe tal fall and m id-sum m er
Yield Losses : <10%
Regional D ifferences:  Not as problem atic in Ch am plain Valley as in oth er are as
Cultural Control Practices: ad jace nt pe ach  orch ards  ofte n are infe station source s
Biological Control Practices: More  th an 130 specie s  of parasitoids  h ave  b e en re ported  attack ing O FM; h ow eve r,
parasitism  probably plays a ve ry m inor role  in O FM control in tod ay's com m e rcial orch ards  b ecause  of th e  s ensitivity
of m any parasitoids  to com m only used insecticid e s. Be fore  th e  ad ve nt of D D T, atte m pts w ere  m ad e  to supple m e nt
naturally occurring biological control of th e  O FM. Inund ative  re le ases  of th e  braconid  w asp Macroce ntrus ancilivorus
provid e d  an average  50% re d uction in num ber of infe sted  fruit. H ow eve r, b ecause  of th e  large pest com plex on apple ,
biological control of one pest is difficult to ach ie ve , since  broad-spectrum  insecticid e s  are  still ne e d e d  for oth e r pests.
R e s earch  h as sh ow n th at if a synth e tic s ex ph e rom one  is re leased in h igh  conce ntrations in an orch ard, m ale  O rie ntal
fruit m oth s cannot locate  a fe m ale  to m ate. Th is control m e th od , k now n as m ating d isruption, h as prove n e ffe ctive in
fie ld  te sts.
Post-H arvest Control Practices:
O th er Issues: Th e  O FM is rare ly a proble m  in orch ards  w ith  a re gular insecticid e  program , but could b ecom e  a m ore
im portant pest as patte rns of insecticid e  use ch ange , or if insecticid e  res istance  d e ve lops. May be  m ore  s e rious in
are as of stone  fruit prod uction.
Ch em ical Controls for O riental Fruit M oth :

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

az inph os-m eth yl
(Guth ion 50W P) 50 Cover 0.5 lb/100 gal Pe tal fall and m id-sum m er 2-3 7 48

B.t.
(D ipel 2X 6.4W P) 1 Cover 2-8 oz/100 gal Pe tal fall and m id-sum m er 2-3 0 4

B.t.
(D ipel 10.3D F) 1 Cover 2-8 oz/100 gal Pe tal fall and m id-sum m er 2-3 0 4

B.t.
(M VP 0.9 FM ) 1 Cover 0.25-1 q t/100

gal Pe tal fall and m id-sum m er 2-3 0 4

carbaryl
(Sevin 50W P) 1 Cover 1-2 lb/100 gal Pe tal fall and m id-sum m er 2-3 1 12

ch lorpyrifos
(Lorsban 50W S) 20 Cover 12 oz/100 gal Pe tal fall and m id-sum m er 2-3 28 24

d im eth oate
(D im eth oate 4EC) 2 Cover 1 pt/100 gal Pe tal fall and m id-sum m er 2-3 28 48

m eth om yl
(Lannate 2.4L) 5 Cover 1.5 pt/100 gal Pe tal fall and m id-sum m er 2-3 14 72

ph osm et
(Im idan 70W P) 20 Cover Pe tal fall and m id-sum m er 2-3 7 24

14. O ystersh ell Scale
Type of Pest: Insect
Freq uency of O ccurrence : rare
D am age Caused: Bark  b ecom e  crack e d  and  scaly, tre e s  lose  vigor, foliage  is dw arfed  and spotted  w ith  ye llow .
% Acres  Affected: <5%
Pest Life  Cycles: Scale cover re s em bles sm all oyster s h e ll. Th e  ad ults are  usually cluste red  toge th e r and  in seve re
infe stations m ay cover th e  bark  of infested  branch e s  com plete ly.  Eggs are laid in late  fall, 40-150 pe r fe m ale . H atch ing
occurs in late spring. Craw le rs m ove  around 1-2 h ours to 1-2 d ays before  s ettling. Th e scales  are  w h ite in color at first
but b ecom e brow n w ith  m aturity. Th ey m ature  about th e  m iddle  of July, m ate , and  lay e ggs. Th is second  ge ne ration
d e ve lops and  by late  fall th ey lay th e  e ggs w h ich  overw inter for th e spring ge neration.
Tim ing of Control: Sprays s h ould b e  applied at tim e  of craw ler h atch  and  em e rge nce  from  th e  old fe m ales, in m id -to-
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late  May and  again in late  July or e arly A ugust.
Yield Losses : <1%
Regional D ifferences:
Cultural Control Practices:
Biological Control Practices:
Post-H arvest Control Practices:
O th er Issues :  O ccurs rare ly; populations suppressed by cove r sprays for oth e r inse cts.
Ch em ical Controls for O ystersh ell Scale:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

az inph os-m eth yl
(Guth ion 50W P) 80 Post-

bloom 1-2 lb/100 gal Pe tal fall and first cove r 2 14 48

carbaryl
(Sevin 80W S) 20 Post-

bloom
0.3-0.9  lb/100
gal Pe tal fall and first cove r 2 1 12

O il 5 Cover 1-2% Pe tal fall th rough  h arvest 1-2 0 12

15. Plum  Curculio
Type of Pest: Insect
Freq uency of O ccurrence : Most com m ercial orch ards  are  fre e  of res ident populations and  are infe sted  by ad ults
m oving in from  h e d gerow s and  w ood lands. Injury is th e re fore  h e avie st close  to th ese  s ites.
D am age Caused: Th e  ad ults can injure  th e  fruit in tw o w ays d uring th e  e arly season: 1) feeding injury and  2) e gg
laying (oviposition) injury. Feeding punctures  consist of sm all, round  h oles  exte nd ing 1/8 inch  (3 m m ) into th e  fruit;
e gg punctures  are distinguish e d  by a ch aracteristic cre sce nt-sh aped  cut th at partly surrounds  th e sunk e n e gg. As  th e
fruit m atures  both  types  of injury becom e  cork y in appe arance. Sligh t feeding m ay occur on petals, buds, and
blossom s, but th e re is little injury until th e  fruit is available . Early-bloom ing varie tie s  are  th e  first to provid e  suitable
locations for fe e d ing and  e gg laying. D uring th e  e gg laying pe riod , th e  fe m ale PC initially e ats a sm all h ole in th e
fruit, d e posits an e gg, and  th e n m ak e s  a cresce nt-sh aped  slit just b elow  th e s ite  w ith  h e r snout. It is belie ved  th at th e
slit re lie ves pressure  from  th e  rapid ly grow ing fruit and  h e lps th e  h atch ing larva to b ecom e  e stablish e d. Egg laying
scars appe ar on fruit at h arvest as cre sce nt-sh aped  cork y are as resem bling th e  letter "D ."  A d ults w h ich  successfully
e m e rge  in m id-sum m er can again fe e d  on fruit. Th is injury appe ars as sm all, soft, irre gular h oles, usually ne ar th e
calyx of th e  fruit. Th e  injury usually occurs in orch ards  th at h ave  h igh  am ounts of e gg laying injury. A d ults can
ave rage  ove r 100 feeding and/or e gg puncture s  during th e ir norm al life.
% Acres  Affected: pote ntial 100%; actual <5%
Pest Life  Cycles: Th e b iology of PC is sim ilar for m ost d ecid uous fruits, alth ough  th e  tim ing m ay be  sligh tly d iffere nt.
Th e  ad ults overw inter in th e  top fe w  inch e s  of le af litte r in ne arby h e dge row s, trash y fie lds and  w oods  (especially on
th e  south  e dge  of an orch ard ). Th e  ad ults initially appe ar in apple  orch ard s  during bloom . Most b e etle  activity occurs
d uring th e  first w arm  period  after petal fall, w h e n th e  m axim um  te m perature  is 70°F or h igh e r. Periods  of cool, rainy
w e ath e r w ith  m axim um  te m perature s  b elow  70°F are not suitable  for ad ult activity. A d ults can be  found in orch ards
for 5 to 7 w e e k s. Egg laying activity starts once  th e  fruit b egins to form , w ith  e gg h atch  occurring after 7 d ays. In
successfully attack e d  h osts, th e  h atch ing larva burrow s into th e  fruit's ce nter, w h e re  it m ak e s  large  irre gular cavitie s.
Fruit th at are  successfully attack ed by larvae  are  prone  to drop pre m ature ly. A fter 14-16 days w ith in th e  fruit th e
larvae  exit and  e nte r th e  soil w h e re  th ey form  a pupation ch am ber for an additional 10-12 days before  transform ing
into ad ults. New  ad ults can appe ar in th e  orch ards in m id -  to late- July w ith  em e rge nce  continuing until e arly
Se pte m ber. In Se ptem ber and  O ctober ad ults begin se e k ing overw intering q uarters.
Tim ing of Control: In th e  spring, control can b e  obtained  w ith  1-3 inse cticid e  applications, d e pe nd ing on th e  spray
tim ing and  s eve rity of th e proble m . Th e  first spray sh ould be  applied  at about pe tal fall.
Yield Losses : <5%; if untreated , could b e  >60% in som e  are as
Regional D ifferences:  H ud son Valley m ore  so th an W este rn NY,  w h ich  is m ore so th an Ch am plain Valley
Cultural Control Practices: Conce ntrate  on bord e r row s near h e dge row
Biological Control Practices :  None
Post-H arvest Control Practices :  None
O th er Issues: NA
Ch em ical Controls for Plum  Curculio:
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Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

az inph os-m eth yl
(Guth ion 50W P) 50 Postbloom

and  Cover 0.5 lb/100 gal Pe tal fall and 10-14 d ays later 2 14 48

carbaryl
(Sevin 50W P) 10 Postbloom

and  Cover 2 lb/100 gal. Pe tal fall and 10-14 d ays later 2 1 12

ch lorpyrifos
(Lorsban 50W S) 20 Postbloom

and  Cover 12 oz/100 gal Pe tal fall and 10-14 d ays later 2 28 24

ph osm et
(Im idan 70W P) 20 Postbloom

and  Cover
0.75-1 lb/100
gal. Pe tal fall and 10-14 d ays later 2 7 24

16. Potato Leafh opper
Type of Pest: Insect
Freq uency of O ccurrence : Sporad ically h e avy, d e pe nd ing on w eath e r patte rns
D am age Caused: Th e  ce llular injury caus ed  to th e  le af of th e  various food plants causes  a typical "h opperburn."
Unlik e  W LH , PLH  pre fers young le aves, and cons e que ntly is a gre ater proble m  on young tre e s , w h ich  h ave  a gre ate r
proportion of young le aves  on e ach  tre e , and continue  grow ing longe r into th e  s eason. Invasion and  resulting dam age
can occur q uick ly. Th e  e dges  of th e  le af curl d ow nw ard , first turning ligh ter gre e n, th e n ye llow , and  finally brow n
and  ne crotic. O n young tre e s  th is m ay be sufficie nt to stop grow th  of th e  tre e. If th e s e  le afh oppers are  controlled ,
grow th  m ay resum e  late r in th e  s eason.
% Acres  Affected: 10-40%
Pest Life  Cycles: A d ults and nym ph s are  both  gre e n in color. Le gs are spinier th an W LH . Th ere  is a s erie s  of six w h ite
spots on th e  pronotum  (th e  s h ie ld  im m ed iate ly beh ind  th e  h e ad ). Th is species is  m ore  active  on th e  le af th an W LH .
Nym ph s w ill run sid e w ays, q uick ly running to th e  oth e r s ide  of th e  le af as th e  leaf is exam ined. PLH  overw inters in
th e  Gulf Coast states, and m ust re invad e  th e  north e ast re gion e ach  spring. A d ults arrive in m id -May to late  June .
A d ults are  th e  first stage  s e en. Nym ph s re s em ble sm all ad ults w ith out w ings. Th is specie s , unlik e  W LH , h as a toxic
saliva w h ich  causes  xyle m  and  ph loe m  tubes to collapse, causing th e  inability of w ater and nutrie nts to re ach  th e  le af
and  of ph otosynth ates  to le ave  th e  le af. Th ere  are  s eve ral (usually 2-4) overlapping ge ne rations. Nym ph s  em erge  until
m id -Se ptem ber and  ad ults are present until m id -October, alth ough  d e nsities are usually ve ry low  by th is tim e
b ecause  of th e  lack  of young le aves.
Tim ing of Control: Tre atm e nts are  w h e n ad ults first appe ar in young block s, especially if PLH  h as been a proble m  in
th e  are a in th e  past.
Yield Losses : <1%
Regional D ifferences:  State w id e
Cultural Control Practices: W orse in younge r tre e s
Biological Control Practices :  NA
Post-H arvest Control Practices :  NA
O th er Issues :  D am age  m ay b e  s evere  to non-be aring tre e s; d am age  m ay h ave  effe cts on e arly establish m e nt.
Ch em ical Controls for Potato Leafh opper*:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

carbaryl
(Sevin 50W P) 5 Cover 1 lb/100 gal Sum m e r, as insects appe ar 1 1 12

carbaryl
(Sevin 4EC) 0 Cover 0.5 q t/100 gal Sum m e r, as insects appe ar 1 1 12

carbaryl
(Sevin 80S) 5 Cover 2/3 lb/100 gal Sum m e r, as insects appe ar 1 1 12

d im eth oate
(D im eth oate 4EC) 5 Cover 1 pt/100 gal Sum m e r, as insects appe ar 1 28 48

endosulfan
(Th iodan 50W P) 10 Cover 1 lb/100 gal Sum m e r, as insects appe ar 1 21 24
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endosulfan

(Th iodan 3EC) 0 Cover 2/3 q t/100 gal Sum m e r, as insects appe ar 1 21 24

form etanate
h ydroch lorid e
(Carzol 9 2SP)

5 Cover 2-4 oz/100 gal Sum m e r, as insects appe ar 1 7 48

im idacloprid
(Provado 1.6F) 50 Cover 1-2 oz/100 gal Sum m e r, as insects appe ar 1 7 12

m eth om yl
(Lannate 2.4L) 10 Cover 0.75 pt/100

gal Sum m e r, as insects appe ar 1 14 72

oxam yl
(Vydate 2L) 10 Cover 1-2 pt/100 gal Sum m e r, as insects appe ar 1 14 48

*Sprays use d  for O BLR  using Lorsban or A sana w ill provide  som e  control of PLH
17. Redbanded Leafroller

Type of Pest: Insect
Freq uency of O ccurrence : rare
D am age Caused: RBLR  d am ages  both  foliage  and  fruit, but foliar d am age is not significant e xce pt in cases  of very
s eve re infestations. Le af-fe e d ing by young larvae prod uce s  a s k e letoniz e d  band near th e  m id rib or ve ins. Th e young
larval stage s  of all broods  te nd to fe e d  on th e  le aves, but th ey prefer fruit as th ey becom e  larger. D am age  to th e  fruit
causes  conce rn and  econom ic loss to th e  grow er. Fruit dam age by th e  first brood larvae is lik e ly to occur w h e n tw o
fruit are  ti ed toge th e r w ith  w ebbing, and  can b e  quite  d e ep, b ecaus e  th e  fruit are  sm all. Th e s e  dam aged  are as
e ve ntually cork  over, resulting in d e form ed  fruit. D am age  to th e  large r fruit by th e sum m er broods is typically
sh allow  and  irre gular; in contrast, oth e r le afrolle rs h ave  d e e per feeding patte rns. Th e s e  later broods  of RBLR  te nd  to
tie  a le af to th e  fruit and  fe e d  on it und e r its prote ction. D am age  by th e sum m er broods  can b e  late  enough  in th e
s eason th at cork ing m ay not occur, le aving exposed  tissue. Such  e xpos ed  tissue is susce ptible  to rot d iseases  and
m oisture  loss, and  th e  injured  fruit do not store  w e ll.
% Acres  Affected: <5%
Pest Life  Cycles: Th e  ad ult R BLR is redd i s h -brow n w ith  ligh te r m ark ings of silver, grey, and  orange. Th e  nam e  of th e
pe st re fers to th e distinct redd i s h -brow n band  exte nd ing across th e  w ings, and  its h abit of rolling, fold ing, or
attach ing le aves  toge th e r. Th e  RBLR  m e asures  6.3 to 9 .5 m m  (3/8 to 1/4 in.) long. Th e  m ale  is sm alle r th an th e  fe m ale ,
and  h as a sle nd e r, tubular abdom e n w ith  a tuft of h airs at th e  tip. Th e  fe m ale 's abdom e n is w id e r th an th e  m ale 's,
spindle-s h aped , and bluntly round e d  at th e  end. Th e  first RBLR  m oth s  em erge  in th e  spring from  overw intere d
pupae  in th e  ground cover, b efore  or soon afte r th e  gre e n-tip stage  of apple  (e arly April). Th is first fligh t pe ak s in th e
tigh t cluste r to pink  bud stages. Th e  m oth s can be  found re sting on trunk s and  scaffold lim bs, and  can som etim e s  b e
flush e d  from  th e  ground  cover. Th e  s econd  ad ult fligh t occurs from  m id -June  to m id -July, and  th e  th ird  fligh t, if it
occurs, is from  late  A ugust to m id Se ptem ber.

Eggs are  laid  in groups of a fe w  to ne arly 150, but a typical e gg m ass usually contains about 40 e ggs  d eposite d
in oval patch e s  th at m e asure 3.0 by 5.0 m m  (1/16 by 3/16 in.). Th e  e ggs re s em ble  ove rlapping scales in th e  patch , and
are  pale yellow  or cre am  colored. Each  e gg is about 0.8 m m  (1/32 in.) in d iam e ter. First brood  eggs appe ar in th e pink
to e arly-bloom  periods, and are  laid  prim arily on th e  trunk  and scaffold lim b bark ; h atch  coincid e s  w ith  th e  pe tal fall
stage  of apples  (m id -May). Th e sum m e r brood  eggs, w h ich  are  m ore d ifficult to find, are  laid  m ostly on th e upper
surfaces  of le aves.

Th e  larva is sm all, unm ark e d , and  gre e n to pale yellow , d e pe nd ing on th e  food  consum ed. Th e  h e ad  capsule
and  th oracic sh ie ld (th e  h ard e ned  plate  b e h ind  th e  h e ad) are  th e  sam e  color (gre e n to ye llow ) as th e  re st of th e  bod y.
Th is is im portant in d istinguish ing R BLR from  oth er le afrolle rs, in w h ich  th e  h e ad  and  th oracic sh ie ld are  dark e r th an
th e  re st of th e  bod y. New ly-em erged  larvae  are  about 1.6 m m  (1/16 in.) long; th e  last larval stage is about 16 m m  (5/8
in.) long. First brood larvae  craw l along trunk s and  lim bs in search  of le aves  to e at; w ate rsprouts are  read ily acce pted
as food. Sm all larvae  fe e d  on le af und e rs ides  near th e  m idrib or large  ve ins, and spin a flim sy w eb , w h ich  expands  as
th e  larva grow s. Larvae  are  m ore  lik e ly to fe e d  on fruit as th ey grow . As  w ith  th e  first brood  larvae, th ose  of th e
s econd brood  fe e d  on th e  und e rs ides  of leaves  w ith in a w eb. In late  A ugust and  early Se pte m ber th ey  begin to m ove
about on th e  tre e  and  fe e d  m ore  on fruit, and th is feeding m ay continue  until O ctober, w h e n th ey fold a le af around
th e m s elves and  pupate  w ith in.

Pupae  are initially gre e nish -brow n, but late r turn a d e e p brow n. Th ey are  9 .5 to 12.8 m m  (3/8 to 1/2 in.) long.
R BLR ove rw inte rs as a pupa in a folded  le af in th e  ground cover, w h e reas sum m er brood  pupae  can be  found on th e
tree in folded  le aves  or in tw o leaves  faste ned  toge th e r.
Tim ing of Control: Ch e m ical sprays d irected  at R BLR larvae  in orch ards  are  typically applied at petal fall and in
cover sprays accord ing to action th re s h olds. Th orough  coverage  is essential for good control. In e xtrem e  cases , sprays
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are  som etim es  applied  against ove rw inte ring brood  ad ults at h alf-inch  gre e n stage. D uring th e  last s eve ral ye ars,
pink  and  pe tal fall sprays h ave  ad e q uate ly controlled  th is pest.
Yield Losses : <5%
Regional D ifferences:  pe rh aps m ore  s eve re in H udson Valley
Cultural Control Practices:  NA
Biological Control Practices: Egg parasites  are  very e ffective biological control age nts in unsprayed  tre e s , but are
appare ntly e lim inated by th e  sprays applied in com m e rcial orch ards.
Post-H arvest Control Practices :  NA
O th er Issues :  RBLR  m ay be suppressed by covers for oth e r pe sts.
Ch em ical Controls for Redbanded Leafroller:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

az inph os-m eth yl
(Guth ion 50W P) 60 Cover 0.5 lb/100 gal Late  July and Early A ugust for

2nd brood  control 2 7 48

ph osm et
(Im idan 70W P) 30 Cover 0.75-1 lb/100

gal
Late  July and Early A ugust for
2nd brood  control 2 14 24

B.t.
(Javelin 7.5W D G) 0 Cover 1/8-1 lb/100

gal
Late  July and Early A ugust for
2nd brood  control 2 0 4

B.t.
(D ipel 2X 6.4W P) 2 Cover 2-8 oz/100 gal Late  July and Early A ugust for

2nd brood  control 2 0 4

B.t.
(D ipel 10.3D F) 1 Cover 2-8 oz/100 gal Late  July and Early A ugust for

2nd brood  control 2 0 4

B.t.
(Biobit 1.6FC) 1 Cover 8-28 oz/100

gal
Late  July and Early A ugust for
2nd brood  control 2 0 4

B.t.
(M VP 0.9 FM ) 1 Cover 0.25-1 q t/100

gal
Late  July and Early A ugust for
2nd brood  control 2 0 4

B.t.
(Agree W G

3.8W S)
1 Cover 0.25-0.5 lb/100

gal
Late  July and Early A ugust for
2nd brood  control 2 0 4

m eth om yl
(Lannate 2.4L) 4 Cover 0.75 pt/100

gal
Late  July and Early A ugust for
2nd brood  control 2 14 72

18. Rosy Apple Aph id
Type of Pest: Insect
Freq uency of O ccurrence : Th e  RAA  w ill attack  all apple  varietie s , but varie ties such  as Cortland , Monroe , R h od e
Island  Gre e ning, Id a R e d , and Gold e n D e licious are  particularly susce ptible .
D am age Caused: R A A  feeding causes  apple  leaves  to curl and  ofte n turn a brigh t crim son. Le af curling norm ally
d oes not b ecom e  obvious until about pe tal fall. Fe e d ing on th e  le aves  of fruit cluste rs ofte n results in bunch ing,
stunting, and  m alform ation of th e  fruit, w h ich  becom es notice able  as th e  fruit d e ve lops and  re nd e rs it unm ark e table .
H oneydew  prod uced by th e  aph ids provide s  a m e d ia for th e  grow th  of a sooty m old fungus w h ich  can affect th e  fruit
finish .
% Acres  Affected: pote ntial 50%; actual 10%
Pest Life  Cycles: Th e  R A A  prod uce s  eggs only in th e  fall and  continues  to d o so until h e avy frosts k ill all th e  fe m ales.
Th e  aph id ove rw inters in th e  egg stage. Th e  ovate  eggs, w h ich  m e asure 0.4 m m  in le ngth , are  laid in th e  fall on tw igs,
bud axils, or in cre vices in th e  bark . Th e  e ggs are  a pale  gre e n color w h e n first laid  and  th e n turn sh iny black , and are
im possible  to d iffere ntiate  from  apple  grain aph id  and  gre e n apple aph id  e ggs. Th e  eggs h atch  betw e e n silver tip and
h alf-inch  gre e n.

Th e  R A A  passes th rough  5 nym ph al instars, incre asing in siz e  from  0.4 to 2.0 m m . As  th e  aph ids  grow , th e ir
color ch ange s  from  d ark  gre e n to rosy brow n or purple  and  th ey acq uire  a pow d e ry w h ite  cove ring. In e arly spring,
th e  R A A  m ove  to th e  d e ve loping fruit clusters and  b ecom e  re prod uctive  ad ults during bloom . It tak e s  2 to 3 w e e k s
for a R A A  to m ature .

Th e  ove rw inte ring e ggs give  rise to only fe m ale aph ids  k now n as ste m  m oth e rs w h ich  give birth  to living
young. A  fe w  w inged  ad ults are prod uced in th e  s econd  ge ne ration and  proportionate ly m ore  are prod uced in th e
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th ird  and  fourth  ge nerations. Th e s e  w inged  ad ults, prod uced  b etw e e n May and  m id -July, le ave  th e  apple tre e s  and
m ove to w e e d  h ost plants to spend th e sum m e r. Th e  w inge d  m igrant ad ults are  colored  brow nish -gre e n and  black
and  are  2.0-2.5 m m  in le ngth . Narrow -le aved  plantain and  dock  are  tw o of th e  m ore im portant sum m e r h osts for th e
R A A . Th ey fe e d  and produce  w ingless  asexual form s until late sum m e r or e arly fall w h e n w inge d  ad ults are  again
prod uced  and  th e  RAA  m igrates  back  to th e  apple  tre e s. Th e s e  ad ults prod uce  offspring th at in turn prod uce both
m ale  and  fe m ale  offspring. Th is is th e  only tim e  m ale  RAA  are  prod uced. W h e n th e s e  m ales  and  fe m ales  becom e
ad ults, th ey m ate  and  th e  fem ales  lay e ggs to carry th e specie s  th rough  th e  w inte r.
Tim ing of Control: tigh t cluste r to pink ; post-petal fall
Yield Losses : <10%
Regional D ifferences:  State w id e
Cultural Control Practices:  NA
Biological Control Practices: A lth ough  th e re  are  s everal predators or parasites  of th e  RAA , th ey cannot be  re lied
upon to provid e  acce ptable biological control.
Post-H arvest Control Practices :  NA
O th er Issues: Postbloom  application ge ne rally w ill not pre ve nt fruit d am age .
Ch em ical Controls for Rosy Apple Aph id:

Pesticide %
Trt.

Type
of

Appl.
Typical Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

ch lorpyrifos
(Lorsban 4EC) 50 Pre -

bloom 1 pt/100 gal Tigh t cluster to pink 1
1/2
inch

gre e n
24

m eth idath ion
(Supracid e  2EC) 5 Pre -

bloom 1-2 pt/100 gal Tigh t cluster to pink 1
1/2
inch

gre e n
48

ch lorpyrifos
(Lorsban 50W S) 0 Pre -

bloom 12 oz/100 gal Tigh t cluster to pink 28 24

d iaz inon
(D iazinon AG 600) 5 Pre -

bloom 12.75 oz/100 gal Tigh t cluster to pink 1 21 24

d im eth oate
(D im eth oate 4EC) 0 Pre -

bloom 1 pt/100 gal Tigh t cluster to pink 28 48

endosulfan
(Th iodan 50W P) 10 Pre -

bloom 1 lb/100 gal Tigh t cluster to pink 21 24

endosulfan
(Th iodan 3EC) 10 Pre -

bloom 2/3 q t/100 gal Tigh t cluster to pink 21 24

m eth om yl
(Lannate 2.4L) 2 Pre -

bloom 0.75 pt/100 gal Tigh t cluster to pink 14 72

oxam yl
(Vydate 2L) 2 Pre -

bloom 1-2 pt/100 gal Tigh t cluster to pink 14 48

im idacloprid
(Provado 1.6F) 25 Post-

bloom 2 oz/100 gal Pe tal fall to first cover 7 12

esfenvalerate
(Asana XL
0.66EC)

30 Cover 2.5-8 oz/100 gal Prebloom 1 21 12

19 . San Jose Scale
Type of Pest: Insect
Freq uency of O ccurrence : A nnually in old, poorly pruned  block s
D am age Caused: SJS infestations on th e  bark  contribute  to an overall d ecline  in tre e  vigor, grow th , and prod uctivity.
Fe e d ing on th e  fruit ind uces  local red  to purple  d iscoloration around th e s ites  of fe e d ing and  d e cre ases  th e  cosm e tic
q uality of th e  crop. Early season fruit infestations m ay result in sm all d e form ed  fruit. Since  craw le rs are prod uced
continuously over th e  s eason, fruit infestations are  a constant th reat once  craw lers begin to e m erge .
% Acres  Affected: <10%
Pest Life  Cycles: A d ult m ale  SJS are  m inute , w inged insects, about 1 m m  long and  gold e n brow n in color. Follow ing
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a pe riod  of m aturation beneath  e longate scale  covers, m ales  em e rge in fligh ts to s earch  out fem ale  SJS and  m ate.
Male  SJS fligh ts coincid e  w ith  th e  fe m ales' period  of re ce ptivity and  th e ir prod uction of a s ex ph e rom one . Th e
s easonal m ale  fligh t patte rn is ch aracte riz e d  by a d istinct spring fligh t w h ich  ofte n occurs d uring apple bloom . Th is is
follow ed by a s erie s  of up to 3 ove rlapping fligh ts from  m id-sum m er th rough  autum n. Th e  scale  cove ring se cre ted by
ad ult fe m ale SJS is circular and  com posed  of conce ntric rings of gray-brow n w ax rad iating from  a tiny w h ite  k nob
and  m e asures about 1.4 m m  across. Th e  actual insect bod y, found  b ene ath  th e scale , is brigh t ye llow , lack s
appe nd age s , and is alm ost circular in outline . Fe m ale  SJS d o not d e posit e ggs, but rath e r prod uce  live  craw le rs w ith in
4 to 6 w e e k s follow ing m ating. A  fem ale  m ay prod uce  craw le rs for 6 to 8 w e e k s at a rate  of about 10 per d ay.

Craw lers are  brigh t ye llow , m obile  form s w h ich  re s em ble  larval spider m ites  and  m e asure about 0.24 m m  by
0.1 m m . A fter exiting from  beneath  th e  fe m ale 's cove r, th e  craw le rs w alk  or are  air-borne  to ne w  sites  of infe station on
th e  bark , fruit, and  le aves. W ith in 24 h ours follow ing birth , craw lers settle, tuck  in th e ir le gs and  ante nnae , and  insert
th e ir m outh parts into th e  h ost. A fte r s ettling, th e  first instar nym ph  s ecretes  a w h ite  w axy covering and is k now n as
th e  "w h ite -cap" form . Th e  th ird  and  final ph ase  of th e  first instar (th e  "black -cap") is initiated  as periph e ral rings of
d ark e ne d  w ax are  s ecreted  and  th e  "w h ite -cap," exce pt for its ce nte r tuft, black e ns. Th e  first m olt occurs beneath  th e
"black -cap" w ith in 3 w e e k s  follow ing craw ler em e rge nce. Th e  scale covering of th e im m obile  s econd  instar fem ales
grad ually incre ases in diam e ter to accom m od ate  th e  grow ing insect beneath . A  s econd  and  final m olt to th e  ad ult
stage  fe m ale  occurs 3 to 4 w e e k s later. Males  b ecom e  d istinguish able  from  fem ales  during th e  s econd  instar as th e ir
scale cove rings e longate. Follow ing th e  s econd  m olt, m ale  SJS pass th rough  tw o non-feeding instars prior to th e  final
m olt to ad ults. Th e  SJS ove rw inters on bark  in th e  "black -cap" ph as e  of th e  first instar. D e ve lopm e nt resum es  as
spring tem pe ratures  exce e d  10°C (50° F). In w arm e r clim ates, gravid  fe m ales  m ay also survive  th e  w inter. First
ge ne ration craw le r prod uction by all overw inte ring stages is synch roniz e d , and usually occurs w ith in 4 to 6 w e e k s
follow ing bloom .
Tim ing of Control: Control m easures for SJS are  re com m e nd e d  w h e n th e  scale  or th e ir fe e d ing ble m ish e s  h ave  b e en
found  on fruit at h arvest d uring th e  pre vious  s eason.
Yield Losses : <5%
Regional D ifferences:
Cultural Control Practices: Exam ination of th e  bark  and  tw igs d uring pruning m ay b e  valuable  in d e te cting
infe stations w h ich  are not oth e rw ise appare nt since populations are  ofte n irre gularly d istributed  w ith in orch ards  and
m ay b e  h id d e n beneath  loose  bark  in old e r tre e s. Pruning is also im portant in rem oving infested  branch e s  and
suck e rs, as w e ll as ope ning up th e  canopy to allow  for b etter spray coverage  in tre e  tops w h e re  SJS are  ofte n
conce ntrated.
Biological Control Practices: Seve ral ch alcid w asps are  k now n to parasitiz e  th e  SJS, but none  h as  d em onstrate d
e ffe ctive  control in com m e rcial orch ards.
Post-H arvest Control Practices :  NA
O th er Issues :  Be caus e  good postbloom  m iticid e s  are  available, grow ers are  using less  dorm ant oil, th us incre asing
th e  incid e nce  of scale proble m s.
Ch em ical Controls for San Jose Scale:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

oil 60 Prebloom 2 gal/100 gal D orm ant to H alf-inch  gre en 1-2 0 12

ch lorpyrifos
(Lorsban 4EC) 20 Prebloom 1 pt/100 gal H alf-inch  gre e n 1

1/2
inch

gre e n
24

m eth idath ion
(Supracid e  2EC) 2 Prebloom 1-2 pt/100 gal H alf-inch  gre e n 1

1/2
inch

gre e n
48

m eth idath ion
(Supracid e  25W P) 2 Prebloom 0.5 lb/100 gal H alf-inch  gre e n 1

1/2
inch

gre e n
48

az inph os-m eth yl
(Guth ion 50W P) 2 Cover 1/2-5/8

lbs/100 gal June 2 14 48

ch lorpyrifos
(Lorsban 50W S) 10 Cover 8-12 oz/100

gal June 2 28 24
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im idacloprid

(Provado 1.6F) 2 Cover 2 oz/100 gal June 2 7 12

ph osm et
(Im idan 70W P) 2 Cover 0.75-1 lb/100

gal June 2 7 24

20. Sparganoth is  Fruitw orm
Type of Pest: Insect
Freq uency of O ccurrence : Sporad ic in proble m  orch ards
D am age Caused: Pinh oles  on fruit surface  caused by larval feeding.
% Acres  Affected: <10%
Pest Life  Cycles: O verw inter as 3rd  instar; ad ults fly after pe tal fall, 2nd  ge ne ration in late  July.
Tim ing of Control: June -July
Yield Losses : <10%
Regional D ifferences: Colum bia county and north  to A lbany.
Cultural Control Practices:
Biological Control Practices :  Ine ffe ctive
Post-H arvest Control Practices:
O th er Issues: R e s istant to com m on organoph osph ates. No sprays specifically for th is pe st.
Ch em ical Controls for Sparganoth is  Fruitw orm :

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

B.t.
(Biobit 1.6FC) 1 Cover 8-28 oz/100

gal June  and  July 1-2 0 4

B.t.
(D ipel 2X 6.4W P) 80 Cover 2-8 oz/100 gal June  and  July 1-2 0 4

B.t.
(D ipel 10.3D F) 2 Cover 2-8 oz/100 gal June  and  July 1-2 0 4

B.t.
(Javelin 6.4W D G) 1 Cover 0.25-0.5

q t/100 gal June  and  July 1-2 0 4

B.t.
(M VP 0.9 FM ) 1 Cover 0.25-1 q t/100

gal June  and  July 1-2 0 4

m eth om yl
(Lannate 2.4L) 15 Cover 0.75-1.5

pts/100 gal June  and  July 1-2 14 72

21. Spotted Tentiform  Leafm iner
Type of Pest: Insect
Freq uency of O ccurrence : A nnually in m ost orch ards.
D am age Caused: STLM injury, d ue to feeding w ith in th e  m ine s , re duces  th e  ph otosynth e tic capability of th e  le aves
and  d isrupts th e  grow th  re gulating and  ripe ning process e s  gove rned by h orm one s  prod uced in th e  le aves. Seve re
STLM infestations m ay cause  le af drop, prem ature  ripe ning and  fruit d rop. Injury from  m ining m ay also sensitiz e  th e
le af tissues, m ak ing th e m  m ore  susce ptible  to spray injury.
% Acres  Affected: pote ntial 100%; actual 10-40%, gre ater th an 75% in H udson Valley
Pest Life  Cycles: STLM ad ults are  sle nder, brow n m oth s w ith  d istinct silve r to cream  colored  m ark ings on th e upper
w ings. Th e ir le ngth  (2.3-3.8 m m ) varie s  b etw e e n specie s  and  ge nerations. Th e  m oth s th at em e rge in th e  e arly spring
from  ove rw intering pupae  te nd to be  larger and  d ark e r th an ad ults of th e  oth e r tw o ge ne rations. A d ults begin
e m e rging from  overw intering pupae  at th e  h alf-inch  gre e n or tigh t cluste r stage  of McIntosh  bud deve lopm e nt.
Mating and  e gg laying occur in th e  eve ning. A  fe m ale w ill lay an average  of 25 e ggs.

STLM eggs are  sm all (0.3 m m  in d iam ete r), e lliptical, and  cre am y to transpare nt in color. Th e  eggs are  laid  on
th e  und e rs ides  of le aves  and, d e pe nd ing on tem pe rature , h atch  in 5-16 d ays.

STLM larvae  h ave  five  instars. Th e  first th re e  instars are  re ferre d  to as th e  "sap feeding stage " b ecaus e  th ey fe e d
on th e  sap from  th e  spongy m e soph yll of th e  le aves. In th e  process  of feeding, th ey separate  th e  outer laye r of th e  leaf
und e rsurface  from  th e  tissue above  and  th e  m ine s  are  only visible  from  th e  und e r le af surface. Th e  fourth  and  fifth
instars fe e d  m ore  on th e  leaf tissues and  are  re ferre d  to as th e  ''tissue feeding stage ." Th e ir fe e d ing gives  th e  m ines  a
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te nt-lik e  appe arance  w ith  visible spots w h e re  th e  gre e n tissue h as been re m oved. W h e n full grow n, th e  larvae  are
about 4 m m  long, cylindrical, and  w h ite  to pale  gre e n in color. Prior to pupation, th e  larvae  turn ye llow . Larval
d e ve lopm e nt tak e s  about 24 days to com ple te  for th e  first and s econd  ge ne rations and  considerably longe r for th e
th ird.

STLM pupae are 3-4 m m  long and  ch ange  in color from  ye llow , w h e n first form ed , to d ark  brow n. Th e  pupal
pe riod  lasts about 1.5 w e e k s  for th e  first tw o ge ne rations and  exte nds  th rough  th e  w inter for th e  th ird  ge neration.
Prior to e m erge nce  as an ad ult, th e  pupa cuts th rough  and  partially protrude s  from  th e  low e r le af surface  of th e  m ine .
Th e  pupal sk in re m ains attach e d  to th e  le af after th e  ad ult h as  em erged.
Tim ing of Control: Ch e m ical control of th e  STLM is recom m e nd e d  for th e  first and  s econd  ge ne rations. Injury from
th e  th ird  ge ne ration d eve lops on m ost apple varie ties too late in th e  s eason to b e  a s erious proble m . A lso, om ission of
pe sticid e  use against th e  th ird  ge ne ration e ncourages  th e  e stablish m e nt of natural e ne m ie s.
Yield Losses : Ind ire ct pest; stre s s e s  tre e 's prod uctivity. W h e n seve re , can caus e  >50% fruit d rop; long term  e ffe cts on
tre e  can be s ignificant.
Regional D ifferences:  State w id e
Cultural Control Practices:
Biological Control Practices: Seve ral parasites  and  pre d ators attack  th e  STLM. Spray program s against th e  STLM and
oth e r pe sts, h ow eve r, re duce  or e lim inate  th e  control of th e  beneficial species in com m e rcial orch ards.
Post-H arvest Control Practices:
O th er Issues :  A llow ing 3rd ge ne ration to go untre ated  can allow  for m axim um  e ffe ct of natural e ne m ie s.
Ch em ical Controls for Spotted Tentiform  Leafm iner:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

esfenvalerate
(Asana XL
0.66EC)

20
Prebloom
and
Cover

2-5.8 oz/100
gal

1st pink
2nd  e arly July
3rd  m id -August

1 e ach 21 12

oxam yl
(Vydate 2L) 10*

Prebloom
and
Cover

1 pt/100 gal
1st pink
2nd  e arly July
3rd  m id -August

1 e ach 14 48

perm eth rin
(Am bush  2EC) 2

Prebloom
and
Cover

1.6-6.4 oz/100
gal 1st pink  to pe tal fall 1 PF 12

perm eth rin
(Am bush  25W P) 1

Prebloom
and
Cover

1.6-6.4 oz/100
gal 1st pink  to pe tal fall 1 PF 12

perm eth rin
(Pounce 3.2EC) 2

Prebloom
and
Cover

1-2 oz/100 gal 1st pink  to pe tal fall 1 PF 12

im idacloprid
(Provado 1.6F) 60** Cover 2 oz/100 gal

1st pink
2nd  e arly July
3rd  m id -August

1 e ach 7 12

m eth om yl
(Lannate 2.4L) 5

Prebloom
and
Cover

0.75 pt/100
gal

1st pink
2nd  e arly July
3rd  m id -August

1 e ach 14 72

PF=Pe tal Fall
*55% in Eastern NY
** 10% in Easte rn NY

22. Tarnish ed Plant Bug
Type of Pest: Insect
Freq uency of O ccurrence : Sporad ic
D am age Caused: Th e  tarnish e d  plant bug causes injury to tre e  fruits w h e n it fe ed s  and  lays  eggs. D am age  occurs
prim arily in th e spring on flow e r buds, blossom s, and young fruit, alth ough  bleeding of sap m ay result from  tw ig and
sh oot injury. Th e insect fe ed s  first on buds and  later on d eve loping fruit. Sm all d rople ts of e xud ate  m ay b e  pre s ent on
th e  surface  of injured  buds. W ith in 1 or 2 w e e k s, th e  flow e r clusters m ay appe ar drie d  and  th e  le aves distorted , w ith  a
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d istinct h ole  w h e re  th e insect fed. Ge ne rally, later d am age  to d e ve loping fruit is m ore  im portant th an e arlie r
fe e d ing on flow er buds. In apples, feeding can cause punctures  or d e e p d im ples  to form  as th e  fruit d e ve lops.  Th e
d am age  to apples  caused  by egg laying is usually d e e per, resulting in m ore d i storted  fruit ofte n w ith  ble m ish e s  or
"scabs." D am age  early in th e  s eason te nds  to be  near th e  calyx e nd of th e  fruit, and  later injurie s  te nd to b e  elsew h e re.
Cultivars differ in th e ir susce ptibility to dam age , w ith  d epress ions or scabs in som e being less pronounced. D am age
to m ature  trees  i s  sligh t after June , but m uch  d am age  can occur to nurs ery stock  th rough out th e  sum m e r. Nurse ry
apple  tre e s  dam aged by th e  tarnish e d  plant bug h ave  curled  le aves  and  stunted  grow th .
% Acres  Affected: 10-20%
Pest Life  Cycles: A d ults are  6 to 6.5 m m  (0.25 in.) long, oval, and som e w h at flatte ned. Th ey are  gre e nish  brow n in
color, w ith  redd i s h  brow n m ark ings on th e  w ings. A  d istinguish ing ch aracte ristic is a sm all but d istinct ye llow -tipped
triangle  in th e  ce nte r of th e  back , b e h ind th e  h e ad. Tarnish e d  plant bugs ove rw inter as ad ults und e r le af litter, stones,
and  tre e  bark  and in oth e r prote cted  places. A t th e  e nd  of A pril, th e  ad ults becom e  active  and  b egin laying e ggs in
crop and  w e e d  h osts. Th e  overw intering ad ult population pe ak s at about th e  pink  stage  of apple  (early May in New
York ). Tw o to four ind istinct ge nerations can occur annually, w ith  d eve lopm e nt from  e gg to ad ult tak ing 25 to 40
d ays. A d ults fe e d  th rough out th e sum m e r, but are  found on apple  tre e s  from  th e s ilver tip stage  until 2 to 3 w e e k s
afte r pe tal fall.

Eggs are  about 1 m m  (0.04 in.) long, cre am  colored , and  flask  s h aped. Th ey are  laid  in plant tissue so only th e
sm all anterior e nd  is visible . Eggs can b e  laid  on fruit crops, but are  ge nerally deposited  on w e ed s  and  grasses. O n
apple  tre e s , alth ough  som e  e arly oviposition m ay tak e place in th e buds, m ost e ggs are  laid in th e  d eve loping fruit
starting at bloom .

Eggs h atch  into nym ph s about 7 d ays afte r being laid . Young nym ph s are pale gre e n and  re s em ble  aph ids,
e xce pt th at th e ir le gs are  m ore  robust, th e ir m ove m e nts are  m ore  rapid , and th ey h ave  no abdom inal cornicles
(back w ard-pointing structures  th at re s em ble  s h ort ste m s). Because  th e  tarnish e d  plant bug h as incom ple te
m e tam orph osis, th e  nym ph s resem ble  ad ults w ith out w ings. New ly h atch e d  nym ph s are  about 1 m m  (0.04 in.) long
and  re m ain gre e nish  th rough out th e ir five stages, or instars. Nym ph s in later instars turn brow n and  d eve lop w ing
pads. Th ey h ave  tw o black  d ots on th e ir th orax, tw o b etw e e n th e ir d eve loping w ing pads, and one  in th e  m iddle  of
th e ir abd om e n.
Tim ing of Control: No late r th an pink
Yield Losses : <5%
Regional D ifferences: More  s evere  in e aste rn NY
Cultural Control Practices:  Som e  evid e nce  th at e lim ination of le gum es  w ill lessen incid e nce.
Biological Control Practices: Th e  tarnish e d  plant bug h as a num ber of natural e ne m ie s , such  as oth e r true bugs
(nabids, ge ocorid s ), ladybird  b e etles, spiders, and  parasitic w asps, but th ey are not able  to control th e pest e ffective ly.
Post-H arvest Control Practices :  NA
O th er Issues: Satisfactory ch e m ical control is difficult on tre e  fruits because  th e  fre q ue ntly long bloom  period, w h e n
no pe sticid e s  can be  applied , pre ve nts optim um  tim ing of control sprays. A lso, prebloom  pesticide  tre atm e nts m ay
d issipate  d uring th e  prolonged  pe riod  of bloom . Th e  m obility of th e  tarnish e d  plant bug also m ak e s  control d ifficult.
Ch em ical Controls for Tarnish ed Plant Bug:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

esfenvalerate
(Asana XL
0.66EC)

70 Prebloom 2-5.8 oz/100
gal From  tigh t cluster to pink 1 21 12

d im eth oate
(D im eth oate 4EC) 5 Prebloom 12.8 oz/100

gal From  tigh t cluster to pink 1 28 48

oxam yl
(Vydate 2L) 5 Prebloom 1 pt/100 gal From  tigh t cluster to pink 1 14 48

perm eth rin
(Am bush  2EC) 5 Prebloom 1.6-6.4 oz/100

gal From  tigh t cluster to pink 1 PB 12

perm eth rin
(Am bush  25W P) 5 Prebloom 1.6-6.4 oz/100

gal From  tigh t cluster to pink 1 PB 12

perm eth rin
(Pounce 3.2EC) 5 Prebloom 1-2 oz/100 gal From  tigh t cluster to pink 1 PB 12



25
perm eth rin

(Pounce 25W P) 5 Prebloom 1.6-6.4 oz/100
gal From  tigh t cluster to pink 1 PB 12

PB=Prebloom

23. Variegated Leafroller
Type of Pest: Insect
Freq uency of O ccurrence :  Sporad ic
D am age Caused: A  s h otgun pattern of isolated  feeding sites  on th e  fruit is typical
% Acres  Affected: <10%
Pest Life  Cycles: Th e re is cons iderable  s exual d im orph ism  in th is specie s. Males are  d ark  brow n w ith  a gold e n or
cre am  colored  band  on th e  apical q uarter of th e  w ings. Fe m ales  h ave  s everal bands  of varying sh ad e s  of brow n or
redd i s h -brow n on th e ir w ings. Th e re is a pale patch  ne ar th e  bas e  of th e  w ings follow ed  by a d ark e r brow n m ed ian
stripe. Th e  oute r th ird  of th e  w ings is pale r, but w ith  a dark  spot ne ar th e  front e d ge  of th e  w ing. W ingspan of th e
fe m ale  is 1/2-3/4 inch  (14-19  m m ), th at of th e  m ale is ca. 1/2 inch  (12-14 m m ). First and  s econd  stage  larvae  are
ye llow ish  w ith  a black  h e ad  capsule, and  are  about 1/20 inch  (1.2 m m ) long. O ld e r larvae  are  gre e n w ith  a ligh t
brow n or am ber h e ad  capsule; th e  s id e s  of th e  bod y are  ligh te r gre en th an th e  top. Th e  th oracic sh ie ld i s  de eper
am ber, w ith  th e  color b ecom ing m ore  pale  tow ards  th e  e dge . Larvae  re ach  a le ngth  of about 3/4 inch  (20 m m ). Pupae
are  brow n and  m ay b e  found  in folded  le aves, e ith e r on th e  ground or h anging by th e partially seve re d  pe tiole. Pupae
are  about 4/10 inch  long (9 .3 m m  for fe m ales, 9 .1 m m  for m ales). Th is bivoltine  (tw o ge ne rations) le afrolle r h as a
sim ilar life  h istory to TA BM. TA BM is usually pre s ent to som e  d egre e  in orch ards  w h e re  VLR  predom inates.
H ow e ver in such  orch ards, VLR usually h as a stronger se cond  fligh t, usually causing m ore  injury th an th e  first
ge ne ration. Larvae  of various age s  overw inter in th e  ground cove r, fe e d ing on w e ed s  (e.g. narrow le af plantain,
sm artw e e d , d and e lion, dock  and  oth ers). VLR  ad ults becom e  active in th e  spring about 7-10 d ays later th an TA BM.
A d ults em e rge  from  early May to m id-June  in th e  first fligh t, and from  m id -July to late  A ugust for th e  s econd  fligh t.
In som e years th e re  m ay be  a partial th ird  ge ne ration.  Eggs appe ar as flat gre e n m asses, of oval or irre gular sh ape ,
usually containing 50-70 e ggs. A  typical e gg m ass is 1/10 x 3/10 inch  (3x8 m m ). Fe m ales  lay an average  of 5-6 e gg
m asses. Eggs und e rgo a progress ion of color th rough  olive-gre e n, ye llow -brow n, and later w ith  black  h e ad  capsules
visible  in e ach  e gg in th e  m ass. Eggs are  d e posited  only on th e  top surfaces  of le aves. O viposition by th e  first
ge ne ration starts about th e  first w e e k  of June , pe ak ing in late  June . Th e  e gg stage  lasts about 13 d ays in th e  first
ge ne ration. Egg h atch  starts in m id -May, peak ing in m id -June. Larvae  re q uire  20-42 d ays to re ach  pupation,
ave raging 35. Th e young larva cuts partially th rough  th e  le af petiole , causing th e  le af to b ecom e  less  turgid . Th e  le af is
th e n tie d  to anoth e r le af, form ing a protected  are a in w h ich  to fe e d. O ccasionally th e  le af is tie d  to a fruit, le ad ing to
th e  feeding injury of econom ic concern. Second ge ne ration oviposition starts in m id -July, pe ak ing in late  July and
e arly August. Th e  s econd  ge ne ration e gg stage  lasts about 9  d ays, w ith  about 50 e ggs per m ass. Th e  s econd
ge ne ration usually causes  th e  m ost injury and  can be im portant in th e  w e e k s approach ing h arvest.
Tim ing of Control:  3rd cover th rough  h arvest
Yield Losses : <10%
Regional D ifferences: Mainly in Ulste r and  O range  countie s , ne ar H udson R iver.
Cultural Control Practices: Ph erom one  traps are used. H ang traps about 6.5 fe e t (ca. 2 m ) in h e igh t at pe tal fall.
Monitor ph e rom one  traps w e e k ly. A t peak  fligh t start s earch ing for e gg m asses. W h e n m asses  are  found, flag th e m  in
ord e r to m onitor e gg d e ve lopm e nt, and appe arance  of th e  black -h e ad stage . Em ph asiz e  m onitoring and  control w h e re
VLR  h as been a proble m  in previous ge ne rations. Pe ak  e gg d e nsitie s  occur very soon after peak  ad ult activity.
Biological Control Practices: Larvae  are  parasitiz e d  by a varie ty of fly and  w asp specie s , and are subject to infe ction
by a virus.
Post-H arvest Control Practices:
O th er Issues :  A ppe ars to be susce ptible  to O P’s used during AM w ind ow
Ch em ical Controls for Variegated Leafroller:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s
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B.t.
(Biobit 1.6FC) 1 Cover 8-28 oz/100

gal June  and  July 1-2 0 4

B.t.
(D ipel 2X 6.4W P) 80 Cover 2-8 oz/100 gal June  and  July 1-2 0 4
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B.t.

(D ipel 10.3D F) 2* Cover 2-8 oz/100 gal June  and  July 1-3 0 4

B.t.
(Javelin 6.4W D G) 1 Cover 0.25-0.5

q t/100 gal June  and  July 1-2 0 4

B.t.
(M VP 0.9 FM ) 1 Cover 0.25-1 q t/100

gal June  and  July 1-2 0 4

m eth om yl
(Lannate 2.4L) 15 Cover 0.75-1.5

pt/100 gal June  and  July 1-2 14 72

*9 5% in Eastern NY; A ugust 1 – h arvest (spe cific applications rare ly m ad e  in AM are as)
24. W h ite Apple Leafh opper

Type of Pest: Insect
Freq uency of O ccurrence : A nnually
D am age Caused: W A LH  nym ph s and  ad ults are  m e soph yl fe e d e rs. Feeding injury causes  a w h ite  m ottling of th e
le aves  and  w ith  h e avy infestations th e  le aves  can b ecom e  ne arly com ple te ly w h ite. Feeding W A LH  also excre te  a
h oneydew  w h ich  m ay drop onto low er le aves  and  fruit. O nce  d rie d  on th e  fruit, th e  h one yd e w  appe ars as "tobacco
juice " colored spots or stre ak s th at are  d ifficult to re m ove. Under h um id  cond itions, th e  h oneydew  re m ains m oist and
is an exce lle nt m ed ia for sooty m olds.
% Acres  Affected: pote ntial 100%; actual 20%. 9 0% in H udson Valley.
Pest Life  Cycles: Th e  first W A LH  ad ults begin appe aring in e arly June . Th ey are  a pale yellow ish -w h ite  color and
m e asure about 3 m m  long. Und e r close  observation, particularly on th e  m ales, a sligh t orange  tinge  m ay be  s e en on
th e  h e ad  and  th orax. Fe m ale W A LH  h ave  about a 10-d ay pre oviposition period  and  th e n prod uce  eggs for about 3
w e e k s. Th ey m ay live  about a w e e k  afte r oviposition ce ases. Second brood  W A LH  ad ults begin e m e rging about m id -
A ugust and by early Se pte m ber m ost h ave  em erged. Th ey norm ally re m ain active  until k illed  by th e  first good frost
in th e  fall. W h e n present in large num bers at h arvest, s econd brood  W A LH  ad ults can be  a nuisance problem  to
pick e rs.

Th e  ove rw inte ring W A LH  e ggs are  d e posited by th e  s econd brood  fe m ales  just beneath  th e  bark  surface  on 1-
to 5- year old w ood . Th e s e  egg laying sites  appe ar as  elongate , oval, bliste r-lik e  sw e llings, m e asuring about 1.5 m m
long, and  ch aracteristically run pe rpe nd icular to th e  te rm inal grow th . O ve rw intere d  eggs be gin h atch ing about late
pink  and  h atch  is com ple ted by petal fall. Th e  s econd brood  e ggs are  laid  in th e  petiole , m id -ve in and  large  ve ins of
le aves  from  late  June th rough  m id July. Th e s e  eggs be gin h atch ing in late  July and in som e  ye ars  em e rge nce  m ay
continue  into Se pte m ber.

New ly h atch e d  W A LH  nym ph s are  about 1 m m  long, pale w h ite  and  w ingless. Th e  eyes  of ne w ly h atch e d
nym ph s are  red  and  ch ange  to a pale w h ite  color w ith  th e  first m olt. Th ey m igrate  to th e undersurface  of older le aves
w h e re  th ey  begin feeding. W A LH  nym ph s pass th rough  5 instars and  w ill ch aracteristically com ple te  th e ir
d e ve lopm e nt on a single  le af or cluster of le aves. Th e ir w h ite  cast sk ins fre q ue ntly re m ain h anging from  th e  le af
und e rsurface. As  th e nym ph s re ach  th e  th ird  instar th e  w ing pads  b ecom e  notice able. Fifth  instar W A LH  nym ph s
m e asure about 2.8 m m  long.
Tim ing of Control: Pe tal fall and sum m er. O ne application for e ach  ge ne ration.
Yield Losses : <10%. Effects on fruit siz e  d ifficult to m e asure. Fe cal spotting of fruit could  d ecre ase  pack out by 50-
100%.
Regional D ifferences: Perh aps m ost s e rious in low e r H udson Valley, w h e re  W A LH  s econd  ge neration is concurre nt
w ith  rose  le afh oppe r.
Cultural Control Practices:  D am age  m ay be  lessened by elim ination of m ultiflora ros e , th e  overw intering h ost of ros e
le afh oppe r.
Biological Control Practices: Seve ral parasites , pre dators, and a fungus attack  th e  W A LH . Norm ally, natural e ne m ie s
cannot ad e q uate ly control th e  W A LH  in com m e rcial orch ards  and  grow ers m ust re ly on insecticidal control.
Post-H arvest Control Practices :  None
O th er Issues: Th e  W A LH  h as  d eve loped  res istance  to th e  organoph osph ate  insecticides in m any apple  grow ing
re gions.
Ch em ical Controls for W h ite Apple Leafh opper:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s
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h our
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carbaryl

(Sevin 50W P) 40 Cover 1 lb/100 gal Pe tal fall and m id -late sum m er 1-2 1 12

carbaryl
(Sevin 4EC) 0 Cover 0.5 q t/100 gal Pe tal fall and m id -late sum m er 1-2 1 12

carbaryl
(Sevin 80S) 40 Cover 2/3 lb/100 gal Pe tal fall and m id -late sum m er 1-2 1 12

d im eth oate
(D im eth oate 4EC) 2 Cover 1 pt/100 gal Pe tal fall and m id -late sum m er 1-2 28 48

endosulfan
(Th iodan 50W P) 10 Cover 1 lb/100 gal Pe tal fall and m id -late sum m er 1-2 21 24

endosulfan
(Th iodan 3EC) 0 Cover 2/3 q t/100 gal Pe tal fall and m id -late sum m er 1-2 21 24

form etanate
h ydroch lorid e
(Carzol 9 2SP)

1 Cover 2-4 oz/100 gal Pe tal fall and m id -late sum m er 1-2 7 48

im idacloprid
(Provado 1.6F) 1 Cover 2 oz/100 gal Pe tal fall and m id -late sum m er 1-2 7 12

m eth om yl
(Lannate 2.4L) 5 Cover 0.75 pt/100

gal Pe tal fall and m id -late sum m er 1-2 14 72

oxam yl
(Vydate 2L) 1 Cover 1-2 pt/100 gal Pe tal fall and m id -late sum m er 1-2 14 48

25. W oolly Apple Aph id
Type of Pest: Insect
Freq uency of O ccurrence : A nnually in proble m  orch ards
D am age Caused: Cottony-w h ite  ae rial colonie s  are  found m ost fre q ue ntly on succule nt tissue, such  as curre nt
s eason's grow th , w ater sprouts, unh e aled  pruning w ounds, or cank ers. H eavy infe stations can cause  h oney  d ew  and
sooty m old  on th e  fruit, and galls on th e plant parts. Underground colonie s  m ay be  found th rough out th e  year on th e
root syste m s of orch ard  tre e s  or nursery stock . Se vere  root infestations can stunt or k ill young tre e s , but usually caus e
little  d am age  to m ature  tre e s. W A A  can also transm it perennial apple  cank e r.
% Acres  Affected: 30%; som e  varie tie s  m ore susce ptible .
Pest Life  Cycles: A d ult w oolly apple aph ids  are  w ingless until a ge neration is prod uced  th at can m igrate  to a
d iffe re nt h ost. W ingless  ad ult fe m ales  b earing live  young are  found  on apple  tre e s  during th e  sum m e r. Th is ad ult
form  is dark  brow n to purplish , and  1.8 m m  (.07 in.) long. In ae rial colonie s , it h as a long, w h ite , filam e ntous w axy
s ecretion. In und e rground  colonies it h as a m ore  bluish -w h ite , rod-lik e  s ecre tion. Seve ral w ingless  ge ne rations of
W A A  are  prod uced  on apple tre e s  th rough out th e  s eason. Som e  w inged  fe m ales  are prod uced  th at could m igrate  to
oth e r apple  tre e s  or to e lm , if it is pre s ent. O n e lm , w inge d  fe m ales prod uce  w ingless  m ales  and  fe m ales  th at m ate
and  lay e ggs. Male  w oolly apple aph ids  are  found  only at th is tim e.

Eggs are  uncom m on in th e  life  cycle of th e  W A A , being prod uced  only w h e n an apple  and  an e lm  tre e  are  in
close proxim ity. Rare ly, s exual form s of th e  W A A  and  e ggs are  prod uced  on apple tre e s. Th e  e ggs are  elliptical, 0.6 by
0.3 m m  (approxim ate ly .02 in. long), brow n to purplish  in color, and  em bedded in a w axy s ecre tion. Th e  e ggs
ove rw inte r in crevices  of th e  elm  bark . A fter th re e  ge ne rations on e lm , a w inged  form  is prod uced  th at m igrates  to
apple  tre e s.

Th e  m ajority of nym ph s are  borne  alive  on apple  trees  by an unm ated  fe m ale. Th e  W A A  nym ph  passes  th rough
four instars, ch anging in siz e  from  0.6 m m  (.02 in.) long in th e  first to 1.3 m m  (.05 in.) long in th e  fourth  instar. Th e
nym ph s are  dark  redd i s h -brow n w ith  a bluish -w h ite  w axy cove ring th at b ecom e s  m ore  exte nsive  in th e  late r instars.
Th e  first instar nym ph s (craw lers), w h ich  are  cons iderably m ore  active  th an late r instars, are  a d ispersal stage . Th ey
initiate  aerial colonies in th e  spring from  overw intering root infe stations. Th e  craw le rs are  carried by w ind from  tre e
to tre e  w ith in an orch ard  or nurs e ry, or m ove  d ow nw ard  from  th e  branch e s  to initiate  colonie s  on roots.
Tim ing of Control: July, w h e n colonie s  b egin to appe ar in canopy.
Yield Losses : <15% for fruit fe e d e rs; e ffe ct of root-feeding stage  unk now n.
Regional D ifferences:  State w id e
Cultural Control Practices: Ch e m ical control of root infestations is not possible ; res istant rootstock s provid e  th e  only
d e fe nse against und e rground infe stations. Th e  Malling-Merton (MM) rootstock  s erie s  w as  d eve loped  to provid e
res istance  to W A A  infestation.
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Biological Control Practices: Th e  W A A  is fre q ue ntly parasitiz ed  by  A ph e linus m ali, a tiny w asp th at is also native
to North  A m erica. Parasitiz e d  aph ids appe ar as black  m um m ies in th e  colony. A . m ali h as been succes sfully
introd uced  to m any apple-grow ing are as of th e  w orld, and  is provid ing ad e q uate  control of th e  W A A  in several
are as. It d oes not provid e  sufficie nt control in com m e rcial orch ards in th e  north e astern United  States  because  of its
sensitivity to m any com m only used insecticid e s; h ow e ve r, th e  w asp is th ough t to re duce  W A A  populations in
aband oned  orch ards.
Post-H arvest Control Practices:
O th er Issues: Because  th e  w oolly apple  aph ids are  som e w h at protected by th e ir w axy covering, re gular spray
program s m ay not provid e  ad e q uate  control. H igh  volum e  applications of re com m e nded insecticid e s  m ay b e
ne ces sary to pe netrate  th e  w ax. Failure  to control ae rial infe stations can result in und e rground infe stations on
susce ptible  rootstock s.
Ch em ical Controls for W oolly Apple Aph id :

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.
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ch lorpyrifos
(Lorsban 50W S) 80 Cover 8-12 oz/100

gal July 1 28 24

endosulfan
(Th iodan 50W P) 20 Cover 1 lb/100 gal July 1 21 24

endosulfan
(Th iodan 3EC) 0 Cover 2/3 q t/100 gal July 1 21 24

26. Apple Rust M ite
Type of Pest: Mite
Freq uency of O ccurrence : H ot, dry w e ath er favors a rapid build up of th is pe st.
D am age Caused: ARM can cause  a silvering of foliage , alth ough  population d e nsities  s eld om  re ach  dam aging le ve ls.
If populations are  ve ry h igh , h ow e ver, term inal grow th  w ill be  affected  and  le aves  w ill curl le ngth w ise and  turn
brow n. ARM m ay fe e d  on young fruit in May and  June , d am aging th e  e pid e rm is and  causing russeting.

Th e  m ite  ove rw inte rs as an ad ult fem ale  und e r le af scars or bud scales  or in sm all crack s on tw igs. W ith  th e
ad ve nt of w arm  w e ath e r, eve n before  th e  buds bre ak , th e s e  m ites  are  fe e d ing and  laying e ggs und e r th e bud scales.
As  th e  blossom  cluster expands  to th row  off th e  oute r scales, th e  e xpos ed  m ites start to m igrate  tow ard  th e
d e ve loping bloom , resulting in a conce ntration of active stages in th e  calyx e nd  of th e  ne arly d eve loped  fruit. Th e
young m ites  from  th e  h atch e d  eggs also fe e d  on th e  flow er ste m s just prior to bloom . By petal fall, th ey are  fe e d ing
vigorously on le aves  and  at th e  calyx e nd  of th e  d e ve loping fruit. Later th ey spre ad  over th e  tre e , also fe e d ing on
le aves. D am aged  are as of fruit grad ually russet or turn brow n.  In June , th e  first russetting sh ow s m ainly at th e  calyx
e nd  of th e  fruit, and m ost russe tted  fruit is usually on th e sunny south  or e ast s ide  of th e  tre e.  O nce  th e  m ites spread
out ove r th e  tre e  in large num bers, succeeding ge ne rations (s everal d uring th e  s eason) m ove  onto th e  fruit from  th e
ste m  e nds  and, if not controlled , w ill grad ually russet w h ole  fruits.  In July, som e  fe m ales  b egin to h ibernate  for th e
w inte r, but if th e  w e ath e r is h ot and  dry for long periods, th e  m ites  w ill go on feeding into A ugust until cool w eath e r
occurs, at w h ich  tim e  th ey w ill s e e k  s h e lte r and  ove rw inte r und e r le af scars or bud scales.
% Acres  Affected: <10%; ~ 75% in H udson Valley
Pest Life  Cycles: ARM are  elongate  triangular m ites , pale yellow  or off-w h ite in color. Th ey are  bare ly d isce rnible
using a h and  le ns (7/1000 inch ; 160-175 m icrons long, ca. 0.2 m m ). ARM possess  only tw o pairs of le gs (m ites
ge ne rally h ave  four pairs). W inte r-form  fe m ales  overw inter in d orm ant buds and  und e r loose  bark  on 1-ye ar-old
sh oots. Mites  m ove into fruit buds betw e e n tigh t cluste r and  pink , and  into ve ge tative buds as th e y sw e ll. Mites  fe e d
on flow er re ce ptacles and  fruitlets in May and  June . Fe m ales  d eposit e ggs on th e  und e rs ides  of le aves, giving rise  to
m ales  and sum m er form  fe m ales. Th ere  are  s eve ral ge ne rations before  w inter-form  fe m ales  appe ar in July, possibly in
response  to th e  h ard e ning of buds. Th e s e  fe m ales  re turn to overw intering q uarters at th is tim e. Pre s ence  of apple rust
m ite s  can cond ition foliage so th at it is less suitable  for d eve lopm e nt of ERM.
Tim ing of Control: Prebloom  and petal-fall sprays are essential to control th is pest. Tre e s  m ust be  sprayed  d ilute
from  both  s ides  and  s h ould b e  m onitored  for apple  rust m ite until h arvest.
Yield Losses : Ind ire ct pest. Effects on apple s i z e  and  tre e  h e alth  unk now n; m ay contribute  to pre m ature  drop yie ld
losses up to 25%.
Regional D ifferences: May b e  m ore  s eve re in H udson Valley
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Cultural Control Practices:
Biological Control Practices: H igh  population d e nsitie s  can cause injury, but m ore  usual populations are  beneficial
becaus e  ARM is an alternative  food source  for th e  pre d atory m ite , A m blyseius fallacis, and th e  black  h unter th rips,
Le ptoth rips m ali.
Post-H arvest Control Practices:
O th er Issues:
Ch em ical Controls for Apple Rust M ite :

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

d icofol
(Kelth ane 35W P) 45 Cover 1-2 lb/100 gal Late  June 1 7 12

d icofol
(Kelth ane 50W P) 45 Cover 0.75-1.5 lb/100

gal Late  June 1 7 12

pyridaben
(Pyram ite 60W S) 10 Cover 2.2 oz/100 gal Late  s eason w h e n bronz ing

appe ars 1-2 25 12

abam ectin
(AgriM e k  0.15EC) 80 Cover 2.5-5 oz/100

gal Pe tal fall to pe tal fall +  14 d ays 1 28 12

27. European Red M ite
Type of Pest: Mite
Freq uency of O ccurrence : Establish ed in m ost d e cid uous fruit grow ing are as. Considered  th e  m ost im portant m ite
specie s  attack ing tre e  fruits in North  A m e rica.
D am age Caused: A lth ough  a pest of all tre e  fruits, apple  and  plum  suffer m ost s evere ly. Injury is caused by th e
fe e d ing of all stages  on th e  foliage . Th e  low er le af surface  is pre fe rre d. Under h igh  populations both  surfaces  are  fe d
upon. Th e injury is caused by th e piercing of th e  ce ll w alls by th e  bristle-lik e  m outh  parts and  th e  inge stion of th e ir
conte nts, includ ing th e  ch loroph yll. Th e  injury results in off-color foliage  w h ich  in seve re  case s  b ecom es  bronz e d  as
com pared  to uninfe sted  foliage . Th e  le af e fficie ncy and prod uctivity is directly affected. H e avy m ite  fe e d ing e arly in
th e  s eason (late  June  and  early July) not only can re duce  tre e  grow th  and yield but also d rastically affect fruit bud
form ation, and th e reby re d uce yields th e  follow ing ye ar. A d d itionally, m ite-injured  leaves  w ill not re spond  to grow th
re gulators applied  to d e lay h arvest d rop.
% Acres  Affected: pote ntial 100%; actual 35%
Pest Life  Cycles: Th e re  are  4-9  ge ne rations of th e  ERM a ye ar, d e pe nd ing on th e  locality and  th e  le ngth  of th e
grow ing se ason. Th e  s exes  of th e  ad ults are  re ad ily d iffe re ntiated. Th e  fe m ale h as a globular bod y w h ich  ranges in
le ngth  from  0.38-0.40 m m , is ve lvety brow n to brick  re d , and  h as 4 row s of dorsal s etae  or spines borne  on rais e d
w h ite  tubercles. Th e  bod y color and  s etal pattern d istinguish  th is specie s  from  all oth e r plant fe e d ing m ites. Th e  m ale
is sm alle r, 0.26-0.28 m m  in le ngth , ligh te r in color and  h as a pointed  abdom e n and proportionate ly longe r le gs. Th e
rate  of d eve lopm e nt is te m perature  d epe nd e nt, being slow e r in th e  spring and  fall, and m ore  rapid  d uring th e  h ot
sum m e r m onth s. Th e  first ge neration ge ne rally re q uire s  about 3 w e e k s to d e ve lop, w h ile sum m e r ge ne rations m ay
d e ve lop in 10 to 14 d ays. R e prod uction can be  both  s exual and  parth e noge ne tic. Unfertiliz e d  e ggs give  rise to m ales
only, w h ile  m ated  fem ales prod uce both  s exes. Th e  ave rage  pre oviposition pe riod  of fe m ales is about 2 1/2 d ays.
A lth ough  som e  fe m ales in insectary stud ies h ave  lived  39  d ays, th e  average  life span is 18 d ays. Th e  oviposition
pe riod  averages  12.5 d ays w ith  18.8 e ggs prod uced  per fe m ale .

Th e  ERM ove rw inters as fertiliz e d  e ggs. Th e  e nvironm e ntal factors trigge ring w inter e gg prod uction are
d im inish ing food supply, te m pe rature  and  ph otope riod . Th e bulk  of w inter e gg d e position occurs from  m id  to late
A ugust, but m ay continue  until late  Se pte m ber. O ve rw intering e ggs are  d eposited  in groups, on rough e ned  bark
are as, especially around  th e  bas e  of buds and  fruit spurs. Th e s e  eggs m ay be  so num e rous th at th e  infested  are as tak e
on a redd i s h  cast. Egg h atch  is closely corre lated  w ith  bud deve lopm e nt and  first occurs w h e n buds are in th e  tigh t
cluster stage; h atch  is better th an 50% com ple te  at th e pink  stage , and virtually 100% com plete  by th e  e nd  of bloom .
Th e  first sum m er e ggs as a rule  can be  found at pe tal fall or at latest by fruit s et. Th e sum m er e ggs are  globular and
som e w h at flatte ned  (onion sh aped ). Th ey are  brigh t re d  to d ark  orange , and  ave rage  0.13 m m  in d iam e ter. Th e
ove rw inte ring e gg is  d e eper re d  and sligh tly large r, ave raging 0.14 m m . Th e  egg surface  is rid ged  w ith  th e  grooves
running tow ard  th e  top ce nte r from  w h ich  a sle nd e r tapering stalk  (0.1 m m ) arises. Th e  ave rage  incubation period  of
th e sum m e r e ggs for e ach  ge ne ration varie s  from  6.7 to 14.4 d ays, th e  s h orte st pe riod being in m id-sum m er.
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Th e ERM passes  th rough  3 stages  b etw e e n e gg h atch  and ad ulth ood. Th ey are  called  th e  larva, protonym ph

and  d e utonym ph . A  q uie sce nt or re sting period preced e s  each  m olt to th e  follow ing stage. Th e  h atch ing larva is about
0.2 m m  in le ngth , ligh t orange  in color and  6-le gge d . A ll subsequent stages  h ave  8 le gs. W ith  th e  e xce ptions of an
incre ase in s ize and  th e  ability to d iffe re ntiate  s exes in th e  d eutonym ph al stage , th e re  are  no conspicuous ch anges in
structure  or color b etw e e n th e  nym ph al instars. Th e  ave rage  d eve lopm e ntal tim e  from  eclosion to ad ulth ood  range s
from  5.5-15 d ays, d e pe nd ing on th e  ge ne ration.
Tim ing of Control: Th e  m ost e ffe ctive  tre atm e nts are  th ose  applied  after ne w  grow th  h as appe ared but ah e ad  of
bloom .
Yield Losses : Ind ire ct pest; stre s s e s  tre e 's prod uctivity. Pote ntial up to 80%.
Regional D ifferences:  State w id e
Cultural Control Practices:
Biological Control Practices: Mite  pre dators are  ge ne rally d istributed in com m ercial plantings and  contribute  to th e
control of th e  ERM.
Post-H arvest Control Practices:
O th er Issues:
Ch em ical Controls for European Red M ite :

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

petroleum  oil 50 D e laye d
D orm ant

1-3 gal/100
gal A ny tim e until pink 1-2 PB 12

clofentezine
(Apollo 4SC) 10

Prebloom
and
Cover

1-2 oz/100 gal Tigh t cluster to 1st-2nd  cove r 1 45 12

h exyth iazox
(Savey 50W P) 10 Prebloom 3 oz/A No late r th an pink 1 Pink 12

abam ectin
(Agri-M e k
0.15EC)

10 Post-
bloom

2.5-5 oz/100
gal

No late r th an 2 w e e k s post
pe tal fall 1 28 12

form etanate
h ydroch lorid e
(Carzol 9 2SP)

2 Cover 4-8 oz/100 gal Sum m e r, as  ne ed ed 1-2 7 48

d icofol
(Kelth ane 35W P) 2 Cover 1-2 lb/100 gal Sum m e r, as  ne ed ed 1-2 7 12

d icofol
(Kelth ane 50W P) 2 Cover 0.75-1.5 lb/100

gal Sum m e r, as  ne ed ed 1-2 7 12

fenbutatin oxid e
(Vendex 50W P) 1 Cover 4.8 oz/100 gal Sum m e r, as  ne ed ed 1-2 14 48

oil
(UltraFine or
Stylet O il)

1 Cover 1-2 gal/100
gal

Every 2 w e e k s starting at pe tal
fall 3-4 0 12

pyridaben*
(Pyram ite 60W S) 10 Cover 2.2 oz/100 gal Sum m e r, as  ne ed ed 1-2 25 12

PB=Prebloom : PH =Posth arvest
* not effe ctive in H udson Valley

28. Tw ospotted Spider M ite
Type of Pest: Mite
Freq uency of O ccurrence : Sporad ic proble m  in orch ards. Econom ically d am aging populations ge nerally d e ve lop
d uring th e  latte r part of th e  s eason.
D am age Caused: TSM are  ind irect pe sts th at fe ed  by  extracting le af sap. A  s evere infe station can cause  le af bronz ing,
re d uced  ph otosynth es is, fruit siz e  re duction, pre h arvest drop, poor fruit coloring, and  re d uced  crop pote ntial for th e
ne xt ye ar.
% Acres  Affected: 10-20%
Pest Life  Cycles: Th e  ad ult fe m ale m ite’s sum m er color patte rn varie s , but m ost are  gre enish  ye llow  w ith  a prom ine nt
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d ark  spot on e ach  s ide near th e  m id d le  of th e  bod y. Th ese  spots m ay e nlarge  to cove r m ost of e ach  s ide  of th e  body
as th e  m ite  fe ed s. Th e  body is som e w h at e gg sh aped  and  broade st tow ard  th e  h e ad  re gion. Th e  eggs are sph e rically
sh ape d  and  s h iny; th e ir color varie s  from  ligh t or clear to pale gre e n. Tw ospotted spider m ites  ove rw inte r as orange -
colored  fe m ales. In orch ards, th e  overw intering fe m ales  congre gate  und e r d ebris on th e  orch ard  floor or bark  scales  at
th e  base  of tre e s. D uring th e spring th e  tw ospotted spider m ite  fe ed s  on ve getation, especially ve tch  and  oth e r
le gum es underne ath  th e  tre e s. As  th e s e  orch ard  floor h osts dry out w ith  th e  arrival of h ot w eath e r, tw ospotted spider
m ite s  m ove into tre e s. H ot, dry w eath e r is favorable  to population incre ases  of th is m ite. Th e  tw ospotted spider m ite
passes  th rough  th e  sam e  d eve lopm e ntal stages  as  does  th e Europe an re d  m ite .
Tim ing of Control: Ch e m icals sh ould be  ch osen for effe ctive ness , s ele ctive  toxicity, and low est toxicity to natural
e ne m ie s. A lso im portant is alte rnation of m ate rials, application of th e  m inim um  e ffe ctive  dosage  of ch e m icals, and
prope r tim ing of sprays.
Yield Losses : Ind ire ct pest; stre s s e s  tre e 's prod uctivity
Regional D ifferences:
Cultural Control Practices: Mite  m anage m e nt e m ph asiz e s  orch ard  floor m anage m e nt, scouting of pest and beneficial
populations, and consideration of oth e r stre s s e s  on th e  tre e s.
Biological Control Practices: Natural e ne m ie s  of plant-feeding m ites  are  very im portant in th e  m anage m e nt of th e s e
m ite  populations. Com m only, tw o pre datory m ites , A m belacious fallacis and  Z e tz e llia m ali, and  th e  pre dace ous lady
b e etle  fe e d  on plant-feeding m ite s.
Post-H arvest Control Practices:
O th er Issues:
Ch em ical Controls for Tw ospotted Spider M ite :

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

abam ectin
(Agri-M e k
0.15EC)

0 Cover 2.5-5 oz/100
gal

No late r th an 2 w e e k s post
pe tal fall 1 28 12

form etanate
h ydroch lorid e
(Carzol 9 2SP)

10 Cover 4-8 oz/100 gal As needed in sum m er 1-2 7 48

d icofol
(Kelth ane 35W P) 10 Cover 1-2 lb/100 gal As needed in sum m er 1-2 7 12

d icofol
(Kelth ane 50W P) 10 Cover 0.75-1.5 lb/100

gal As needed in sum m er 1-2 7 12

fenbutatin oxid e
(Vendex 50W P) 10 Cover 4-8 oz/100 gal As needed in sum m er 1-2 14 48

pyridaben
(Pyram ite 60W S) 60 Cover 2.2-3.3 oz/100

gal As needed in sum m er 1-2 25 12

IV. Pest Inform ation: D iseases
1. Cedar Apple Rust (CAR) and Quince Rust

Type of Pest: Fungus
Freq uency of O ccurrence :
D am age Caused: Th e  rust fungi re q uire  tw o h osts, apple  and  easte rn re d  ce d ar (Junipe rus virginiana L.), to com plete
th e ir life  cycles. Spores prod uced  on apple  do not infect apple , but only ce d ar and spore s  prod uced  on ce d ar infect
only apple , q uince  and  h aw th orne . Be fore  apple can be infected , ad e q uate  m oisture  m ust be pre s ent in a te m pe rature
range  of 8-24°C (46-75°F) to allow  for form ation of basidiospores  on ce d ar galls. Th e n, th e  basidiospores  w ill infect
apple  w h e n susce ptible  le af and  fruit tissues are  w e t for ce rtain le ngth s of tim e  at specific te m peratures. Le aves  are
m ost susce ptible  to infe ction w h e n 4-8 d ays of age , and  fruit are  susce ptible  from  tigh t cluste r th rough  bloom . CA R
affe cts both  fruit and  le aves. Quince  rust affects only fruit.
% Acres  Affected: 20%
D isease  Cycle: Th e  CA R  fungus overw inters in sph e rical galls on cedar tre e s. Spring rains cause  h orn-lik e  structures ,
called  te lia, to extrud e  from  galls. W h e n th e s e  h orns absorb w ate r, th ey  becom e  je lly-lik e  and sw olle n. Be tw e e n rains
th ey dry to d ark  brow n th re ads. Th e  te lial h orns are  com prised of th ousands  of tw o-ce lled spores  called  te liospores.
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Sw e lling and  d rying of te lial h orns m ay occur 8-10 tim es during th e  s eason. Each  tim e , th e  h orns push  out furth e r
and  expose  m ore  te liospores until th e supply is exh austed. D uring rains, after th e  te lial h orns absorb w ate r, th e
te liospores  ge rm inate  to prod uce  a germ  tube (basidium ) from  e ach  ce ll. Four basidiospore s  are prod uced  on e ach
basidium . A t optim um  tem pe ratures , basidiospores  are  prod uced  w ith in 4 h ours of th e  h orns absorbing w ate r.
Basidiospores  are  forcibly d isch arged into th e  air im m e d iate ly afte r being form ed. Th ey can be  carrie d  long d istances.
Basidiospores  th at land on young apple  tissue m ay ge rm inate  and  infe ct if a film  of w ater is pre s ent for an ad e q uate
am ount of tim e . O ne to tw o w e e k s  after infection, orange  pustules  (pycnia) containing pycniospore s  appe ar on th e
uppe r s ide  of le aves  or on fruit.  O ne  to tw o m onth s afte r th e  appe arance  of pyonia, th e  rust prod uces  oth e r fungal
structure s , called  ae cia, on th e  und e rs ide  of th e  le af or on fruit. Th e  ae cia prod uce  aeciospores  w h ich  are  re le ased into
th e  air d uring d ry cond itions in late sum m e r. A e ciospore s  th at land on young le aves  of cedar m ay germ inate , infe ct,
and  cause  gall form ation. Ge ne rally, in th e  s econd year after infection, th e  gall m ature s  and produces  te liospore s ,
th e reby continuing th e  d iseas e  cycle. Be caus e  m ost galls prod uce  te liospores  for only one  s eason, a ne w  crop of galls
is required each  ye ar if infection of apples  is to occur. Th e  d iseas e  cycle for q uince  rust is sim ilar, but on cedar tre e s
d e ve lops as w ood  cank e rs instead  of galls.
Tim ing of Control: W h e re susce ptible  cultivars are  grow n in proxim ity to red  cedars, a fungicid e  program  sh ould b e
follow ed  from  tigh t cluster th rough  first cove r.
Yield Losses : In th e  absence  of fungicid e s , CA R  can cause  100% crop loss and  pre m ature  d efoliation th at results in
re d uced  flow ering th e  follow ing ye ar.
Regional D ifferences: More  s evere  in e aste rn NY w h e re  ce d ars are  abundant. R are  in m ajor apple  grow ing re gions of
w e stern NY.
Cultural Control Practices: Control strate gie s  for CA R  are  bas ed  on fungicid e s , re m oving ne arby red ce d ars, and
using res istant varie ties. CA R  can b e  m inim iz e d  on susce ptible  cultivars if re d  cedars are  elim inated  from  th e ir
vicinity, but th is is usually not possible  b ecause  cedars are  on land  not ow ned by apple grow e rs.
Biological Control Practices:
Post-H arvest Control Practices:
O th er Issues:
Ch em ical Controls for Apple Rust:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

fenarim ol
(Rubigan 1EC) 20

Com bin-
ation
w ith
contact
fungicid e

3 oz/100 gal Tigh t cluster, pink , bloom , pe tal
fall, 1st cover 3-5 30 12

ferbam
(Ferbam  76W P) 3 1-1.5 lb/100

gal
Tigh t cluster, pink , bloom , pe tal
fall, 1st cover 5-6 7 24

m ancozeb
(D ith ane

75D F/80W P)
25 0.75-1 lb/100

gal
Tigh t cluster, pink , bloom , pe tal
fall, 1st cover 5-6 77 24

m ancozeb
(M anzate

75D F/80W P)
25 0.75-1 lb/100

gal
Tigh t cluster, pink , bloom , pe tal
fall, 1st cover 5-6 77 24

m ancozeb
(Penncozeb

75D F/80W P)
25 0.75-1 lb/100

gal
Tigh t cluster, pink , bloom , pe tal
fall, 1st cover 5-6 77 24

m etiram
(Polyram  80W P) 20 1 lb/100 gal Tigh t cluster, pink , bloom , pe tal

fall, 1st cover 5-6 77 24

m yclobutanil
(Nova 40W P) 30

Com bin-
ation
w ith
contact
fungicid e

1.5-2 oz/100
gal

Tigh t cluster, pink , bloom , pe tal
fall, 1st cover 3-5 14 24

th iram
(Th iram  65W P) 2 1.5-2 lb/100

gal
Tigh t cluster, pink , bloom , pe tal
fall, 1st cover 5-6 0 24
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triad im efon
(Bayleton 50D F) 10

Com bin-
ation
w ith
contact
fungicid e

0.5-2 oz/100
gal

Tigh t cluster, pink , bloom , pe tal
fall, 1st cover 3-5 45 12

triflum izole
(Procure 50W S) 10

Com bin-
ation
w ith
contact
fungicid e

3-4 oz/100 gal Tigh t cluster, pink , bloom , pe tal
fall, 1st cover 3-5 14 24

2. Apple Scab
Type of Pest: Fungus
Freq uency of O ccurrence : A nnually on 100% of apple  tre e s
D am age Caused: Scab m ay occur on le aves, fruit, le af and  fruit stem s, and  gre e n tw igs. Infe ctions of th e  le aves  and
fruit are  m ost com m on and  obvious. Early season infe ctions usually occur on th e  und e rs ide of th e  blossom  cluster
le aves  b ecause  th e s e  are  th e  first tissue surfaces  to e m e rge  from  buds in th e  spring. O nce  th e  cluster le aves  h ave
unfolded  and  term inal le aves  b egin to d e ve lop, infections be com e  evid e nt on th e upper surface  of th e  le aves.
Ind ivid ual infe ctions appe ar as rough ly circular, brow n to dark  olive-gre e n spots (lesions), w h ich  ofte n seem  sligh tly
fuz z y or ve lve ty in te xture . Lesions along th e  ve ins or m argins ofte n cause  th ose  re gions of th e  le aves  to d istort or
crink le . Prim ary (ascospore ) infections are  usually lim ited  to one  or tw o d istinct spots per le af, w h e reas  s econd ary
(conid ia) infe ctions are  ofte n m uch  m ore  num erous. Se cond ary infe ctions occasionally are  so num e rous th at th e  entire
surface  of th e  le af appe ars cove red  w ith  scab, a cond ition com m only re ferre d  to as sh e et scab. Lesions on young fruit
initially re s em ble  th os e  on le aves but turn d ark  brow n to black  and  b ecom e  cork y or scablik e  w ith  tim e . Ce lls near
lesions on young fruit m ay be  k ille d , causing th e s e  re gions to becom e  d eform ed  or crack e d  as th ey fail to grow  and
e xpand  along w ith  th e  rem aind e r of th e  apple . Prim ary (ascospore ) infe ctions are usually lim ited  to one  or tw o
d istinct spots per fruit, ofte n ne ar th e  blossom  e nd  b ecause it is upturned  during th e  e arly stages  of fruit
d e ve lopm e nt. Se cond ary infe ctions are  fre q ue ntly m uch  m ore  num erous and  m ay b e  clum ped  or grow n togeth e r,
particularly if th e  fruit is directly beneath  a conce ntrated source  of s econd ary spores  such  as an infe cted  leaf.
Se cond ary infections th at occur in late sum m e r or e arly fall are  ofte n num erous and  re lative ly sm all in siz e , a
sym ptom  refe rre d  to as pin-point scab. Infe ctions th at occur just b efore  h arvest m ay be  sym ptom less  at pick ing ye t
d e ve lop into storage scab lesions after h arvest.
% Acres  Affected: 100%
D isease  Cycle: A pple scab is caused by th e  fungus Ve nturia inae q ualis, w h ich  also is capable  of infecting crabapple,
h aw th orn, m ountain ash , and  fire th orn. In th e North e ast, th e  scab fungus overw inte rs in infe cted  le aves  th at h ave
falle n to th e  ground. D uring autum n, th e  fungus be gins to form  tiny fruiting bod ie s  (pseudoth ecia) w h ich  are
e m bedded in th e  le aves near th e  surface . Sacs (asci) filled  w ith  th e prim ary or spring spores  of th e  fungus
(ascospore s ) start to d e ve lop w ith in th e  pseudoth e cia by late  w inte r or e arly spring. Th e  ascospore s  continue  to
d e ve lop and  b ecom e  m ature  as spring progress e s. A  fe w  spores  are  usually m ature  at th e  tim e  of bud bre ak  (gre e n
tip), and m aturity progres s e s  slow ly until about th e  tigh t cluste r stage  of blossom  d e ve lopm e nt. A fter th is tim e , th e
pe rce ntage  of m ature spore s  b egins to incre as e  rapid ly w h e ne ver te m pe ratures  are  favorable  for tre e  grow th . Most
ascospores  h ave  m atured by th e  e nd of bloom . Mature  ascospores  are disch arged into th e  air d uring periods  of rain.
In d ayligh t, d isch arge  usually begins w ith in 30 m inutes  after th e  start of th e  rain and  is large ly com ple ted  w ith in 3 to
6 h ours. W h e n rainfall begins at nigh t, d isch arge is ofte n d e layed  until d aybre ak , alth ough  significant nigh t d isch arge
can occur und e r som e  cond itions. Th e num ber of spore s  d isch arged  during any one  rain is d e term ined by both  th e
siz e  of th e pote ntial ascospore  "crop" for th e  s eason (h ow  m any leaves  w ere  infected  th e  pre vious ye ar) and  th e
pe rce ntage  of th e s e  spores  th at h ave  m atured since  th e  last d isch arge . Ascospore  d isch arge usually pe ak s in th e  tim e
from  pink  th rough  bloom , and nearly all ascospores  h ave  b e en d isch arged  w ith in 1 or 2 w e e k s afte r pe tal fall.
Ascospores  are  blow n to ne arby trees  by w ind  curre nts, th e n ge rm inate  in a film  of w ater on th e surface  of le aves  and
fruit. If surface  w etness  continue s  long e nough  at prevailing te m peratures , grow th  from  th e  ge rm inated spore
pe ne trates  and  infects th e s e  organs just beneath  th e  outer cuticle . Typical lesions, e ach  b earing te ns of th ousands  of
s econdary or sum m e r spores  (conid ia), appear about 9  to 17 days late r d e pe nd ing on te m perature , alth ough  long
pe riods  of low  h um id ity can d e lay th e ir d e ve lopm e nt. Conid ia are dispersed by splash ing rain th rough out th e  re st of
th e  s eason and  are  capable  of causing ne w  (second ary) infections. Because num e rous ad d itional conid ia are  prod uce d
on e ach  ne w  lesion, re pe ated  s econdary infe ctions h ave  a snow ball or e pid e m ic e ffect on d iseas e  d eve lopm e nt.
Incid e nce  of infe ction is affected by th e  age  of le aves  and  fruit; young tissues ge nerally are  m ost susce ptible . Le aves
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are  m ost susce ptible  1 to 5 d ays after unfold ing and  b ecom e  com plete ly res istant from  th e  tim e  th e y finish
e xpand ing until sh ortly before  le af d rop in th e  autum n. Fruit are  h igh ly susce ptible until about 3 to 4 w e e k s afte r
pe tal fall, but m uch  longe r w etting periods  are  re q uire d  for infe ction to occur after th is tim e. Pre cise re q uire m e nts for
infe ction of m ature  fruit are not k now n, but lim ite d  data ind icate  th at w etting periods  m ust last at le ast 48 h ours for
significant infe ction to occur im m ed iate ly before  h arvest.
Tim ing of Control: O n m ost apple  varie ties, fungicid e  sprays are  re q uire d  every ye ar for control of scab. Fungicid e
program s can be  m inim iz e d  and  m ad e  m ost e fficie nt by des igning th e m  around w e ath er cond itions (infe ction
pe riods), inoculum  availability, cultivar susce ptibility, and specific ch aracteristics of th e  available fungicid e s. Se ason-
long control of apple scab is difficult if prim ary infe ctions are  allow ed  to d e ve lop. Eve n m od e rate num bers of prim ary
lesions can prod uce  an e xtrem e ly large  population of conid ia, re q uiring an inte nsive  fungicid e  program  to protect
fruit th rough out th e sum m er. Convers ely, good  control of prim ary infections allow s use of fungicides  to b e  re d uce d
or om itted  during th e sum m er, once  ascospore s  h ave  b e en d e pleted  and  fruit becom e  less susce ptible . Control of
prim ary infe ctions h as trad itionally begun at or sh ortly after gre e n tip, w h e n th e  first ascospores  becom e  m ature . Th e
pe rce ntage  of spores  th at are  m ature  at th is tim e is low , and  th e  actual num ber of m ature spore s  m ay be insignificant
d uring th e  e arly stages  of bud deve lopm e nt if ve ry little le af scab  d eve loped  th e  pre vious year (th at is, th e  s easonal
ascospore  "crop" is sm all). Various syste m s for d ete rm ining w h e n fungicid e  program s m ust b egin in "cle an" orch ards
h ave  b e en d e ve loped. A pple scab fungicid e s  control d isease in differe nt w ays. Som e  are  m ost e ffective  as prote ctants,
som e  w h e n applied  afte r an infection period , and som e  can suppress  production of conid ia from  e stablish e d  les ions.
Understand ing th e s e  activitie s  and  k now ing w h ich  fungicid e s  exh ibit th e m  is im portant for m axim iz ing th e  e fficie ncy
of a fungicid e  program .
Yield Losses : 100% w ith out fungicid e s , about 1% w ith  curre nt fungicid e s
Regional D ifferences: None
Cultural Control Practices: D iscing to cover old le aves  w ith  soil, w h e re practical, m ay h e lp to re duce spring
infe ctions. A  fall application of d olam itic lim e  (after le af d rop) to incre as e  soil pH  w ill also h e lp re d uce  inoculum  th e
follow ing spring. Stand ard  apple cultivars vary w id e ly in th e ir susce ptibility to scab, w h ich  w ill influe nce  th e
inte nsity of th e  control program  ne cessary for a particular varie ty. In th e North e ast, Jers ey Mac is extre m e ly
susce ptible; Mclntosh  and its proge ny (Cortland , Macoun, Em pire ) are  h igh ly susce ptible; R om e , R e d  D elicious, R. 1.
Gre e ning, Crispin, 20-Ounce , and North e rn Spy are  m od e rate ly susce ptible; and  Gold e n D e licious, Id aR e d , Jonath an,
and  PaulaRed  are  m od e rate ly res istant. (Because  th e  scab fungus h as diffe re nt races, th e s e  rank ings are  not
ne ces sarily applicable to oth e r re gions w h e re  d iffe re nt race s  m ay pre dom inate.) Cultivars th at are im m une  to apple
scab are  available , includ ing som e  w ith  fruit q uality th at appe ars to b e  com m ercially acce ptable (e.g., Liberty, Florina,
Gold rush ); additional s elections are be ing evaluated , but none  of th e  scab-res istant cultivars h ave  b e en w id e ly
acce pted in th e  m ark e tplace .
Biological Control Practices:
Post-H arvest Control Practices:
O th er Issues: In th e North e ast, it is usually not possible  to prod uce  apples  com m ercially w ith out som e program  to
control th is  d isease.
Ch em ical Controls for Apple Scab :

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

captan
(Captan 50W P) 50 Cover 1 lb/100 gal Pe tal fall 4-6 0 48-9 6

captan
(Captan 4L) 50 Cover 1 q t/100 gal Pe tal fall 4-6 0 48-9 6

m ancozeb
(D ith ane

75D F/80W P)
30 0.75-1 lb/100

gal
Gre e n tip ,h alf-inch  gre e n, tigh t
cluster, pink , bloom , petal fall 77 24

m ancozeb
(M anzate

75D F/80W P)
30 0.75-1 lb/100

gal
Gre e n tip ,h alf-inch  gre e n, tigh t
cluster, pink , bloom , petal fall 5-6 77 24

m ancozeb
(Penncozeb

75D F/80W P)
30 0.75-1 lb/100

gal
Gre e n tip ,h alf-inch  gre e n, tigh t
cluster, pink , bloom , petal fall 77 24
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dod ine

(Syllit 65W P) 5 6 oz/100 gal Gre e n tip ,h alf-inch  gre e n, 2 7 48

fenarim ol
(Rubigan 1EC) 30 3 fl oz/100 gal Tigh t cluster, pink , bloom , pe tal

fall 2-4 30 12

m yclobutanil
(Nova 40W P) 40 1.5-2 oz/100

gal
Tigh t cluster, pink , bloom , pe tal
fall 2-4 14 24

triflum izole
(Procure 50W S) 10 3-4 oz/100 gal Tigh t cluster, pink , bloom , pe tal

fall 2-4 14 24

Trifloxystrobin
(Flint) 10 0.6-1 oz/100

gal
Tigh t cluster, pink , petal fall,
1st cove r 2-3

Kresoxim -m eth yl
(Sovran) 10 1.3-2 oz/100

gal
Tigh t cluster, pink , petal fall,
1st cove r 2-3

3. Bitter Rot
Type of Pest: Fungus
Freq uency of O ccurrence : Sporad ic, m ostly in south e astern NY
D am age Caused: Th e  d isease  occurs in orch ard block s  b eginning in July th rough  A ugust, h ow eve r, its appe arance
varie s  w ith  th e  clim atic cond itions d uring any particular s eason. Fruit infe ction can occur e arly in th e  s eason but
sym ptom s  do not d eve lop until th e  fruit b egins to m ature . Th e  rot b egins as a sm all, ligh t brow n, circular  lesion.  As
lesions enlarge , th ey ch ange  to a dark  brow n and  form  sunk e n or saucer-sh ape d  d epress ions. Th e  num ber of les ions
pe r fruit m ay vary from  one  to m any. W h e n les ions re ach  about one inch  (25 m m ) in d iam e ter, fruiting bod ies of th e
fungus appe ar ne ar th e  ce nter of th e  lesion. Und e r h um id cond itions, large  num bers of spores  are  prod uced in a
cre am y m ass, salm on pink  in color, w h ich  are  ofte n arranged in conce ntric circles. Under dry cond itions, th e spore
m ass appe ars crystalline . Th e  rotted  fles h  beneath  th e  surface  of th e  lesion is  w atery, appe aring in a V-sh aped  pattern
in cross section th at narrow s tow ard  th e  core. Th e  fruit d ecays rapid ly as it ripe ns and  eve ntually sh rive ls into a
m um m y th at m ay re m ain attach e d  to th e  tre e  th rough out th e  w inter. W ith  bitte r rot, th e  rotte n fles h  is brow n and
m ore  w ate ry th an w ould b e  expe cted  w ith  black  rot. W h ite  rot lesions appe ar m ore  cylindrical w h e n th e  fruit is cut
ope n. O th e r d ecays com m only seen in th e  orch ard  at th is tim e  of ye ar are usually initiated  at bird  peck s or ins ect
injurie s. If d ecays occur on fruit w h e re  th e  s k in h as not b e en d am aged , bitte r rot is th e  m ost lik e ly cause. Unprote cte d
fruit expos ed  to h igh  inoculum  le ve ls m ay d eve lop m any sm all d ark  spots w h ich  initially give  th e  fruit a pe ppere d
appe arance. A  le af spot h as been associated  w ith  Glom ere lla cingulata (th e  perfe ct stage  of Colletotrich um
gloe osporioid e s ). Spots  begin as sm all, re d  fle ck s, w h ich  e nlarge  to form  irre gular brow n spots 1/16 to 1/2 inch  in
d iam e ter. Seve re ly infe cted  le aves  m ay fall pre m ature ly. Bitter rot cank e rs are  rare  in th e  e astern United  States. W h e n
th ey occur, cank e rs are  targe t-sh aped , i.e . oval, sunk e n and  ofte n m ark e d  w ith  z ones  or conce ntric rings.
% Acres  Affected: 10-40%
D isease  Cycle: Th e  fungus overw inters in m um m ifi ed fruit, in crack s and  crevices in bark , and  in cank e rs prod uce d
by th e b itte r rot fungus or by oth e r d iseases , such  as fire  bligh t. Jagged  e dges  of brok e n lim bs are  also id e al sites. Th e
bitte r rot fungus is one  of th e  few  rot organism s th at can pe netrate  unbrok e n sk in of fruit. A lth ough  pe ne tration is
d irect, w ounds  can b e  coloniz e d  rapid ly by th e  fungus. Spores  are  w ate rborne  and  are  re le as ed  during rainfall
th rough out th e  grow ing se ason. Fruit infection can occur e arly but is m ore  com m on from  m id  to late  s eason. O fte n,
th e  first infe ctions appear in cone- s h aped  are as w ith in th e  tre e  b ene ath  m um m ie s  or a cank e r. Factors w h ich
d e term ine  th e  tim e  of appe arance  of bitte r rot are  th e  m aturity of fruit, te m perature  and  h um id ity, and th e presence
of d isease in th e  are a. Th e  optim um  cond itions for d iseas e  d eve lopm e nt includ e  rainfall, re lative  h um id ity of 80 to 100
pe rce nt, and  w arm  te m pe rature s. Infe ction can occur in as little  as five  h ours at 79 -82°F (26°C). A t 80°F, lesions can
d e ve lop and prod uce spores  w ith in 11 d ays of inoculation. Epid e m ics can d eve lop rapid ly d uring prolonge d  w arm ,
w e t w e ath er, and  losses  can b e  exte nsive . Th e  m ost s evere  epid e m ics usually occur w h e n th e  e arly season is w arm
and  w et and  prim ary infe ction occurs e arly, provid ing abund ant s econd ary inoculum .
Tim ing of Control: Fungicid e s , applied  at appropriate  intervals from  pe tal fall th rough  h arvest, are necessary for
m anaging th e  d isease  on susce ptible  cultivars
Yield Losses :
Regional D ifferences:
Cultural Control Practices: R em oval of m um m ifie d  fruit, d e ad  w ood, and  tw igs k illed by fire  bligh t are  im portant
sanitation m e asures  th at can re d uce  th e  incid e nce  and  s eve rity of th e  d i s ease in som e  years. R em oving new ly infe cte d
fruit from  tre e s  during th e  grow ing se ason m ay also h e lp re duce  th e  rate  of d isease spre ad . A pple  cultivars  do not
vary w id e ly in th e ir susce ptibility to th e bitte r rot fungi; h ow eve r, th e  d iseas e  is ofte n m ore  s eve re  on Em pire ,
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Fre e d om , Gold e n D e licious, Fuji, Granny Sm ith , Nittany and  A rk ansas Black . Th e use of a calcium  as a nutritional
supple m e nt m ay re duce  th e incid e nce  and  s everity of bitter rot in som e years. In som e  cases , inoculum  originate s
w ith  s h ad e  tre e s  ad jace nt to orch ards  and  re m oval or fungicid e  tre atm e nt of sh ad e  tre e s  can re duce  inoculum  in
orch ards.
Biological Control Practices:
Post-H arvest Control Practices:
O th er Issues:
Ch em ical Controls for Bitter Rot:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

captan
(Captan 50W P) 100 Cover 1-2 lb/100 gal Pe tal Fall and  Cove r Sprays 4-7 0 48-9 6

4. Black  Rot/W h ite  Rot
Type of Pest: Fungus
Freq uency of O ccurrence : A nnually
D am age Caused: Le af sym ptom s first occur e arly in th e  spring w h e n th e  le aves  are unfold ing. Th ey appe ar as sm all,
purple speck s on th e upper surface  of th e  le aves  th at e nlarge  into circular lesions 1/8 to 1/4 inch  (3-6 m m ) in
d iam e ter. Th e  m argin of th e  lesions rem ains purple , w h ile  th e  ce nte r turns tan to brow n. In a fe w  w e e k s, s econdary
e nlarge m e nt of th e s e  leaf spots occurs. A t th is tim e , th e  lesions assum e  a ch aracte ristic "frog-eye" appe arance . As  th ey
age , a s erie s  of conce ntric rings d e ve lops around  th e  original infe ction point. O ccasionally, sm all black  pycnid ia
(as exual fungus fruiting body) can be  found in th e  ce nte r of th e  lesion. H eavily infe cted  le aves  b ecom e  ch lorotic and
d e foliation occurs. Fruit infe ction, of w h ich  sepal infe ction is th e  m ost com m on form , can occur e arly in th e  s eason.
Th ese infections result in blossom -end rot later in th e  s eason. Early fruit infection usually appe ars at th e  calyx e nd  of
th e  fruit. Th e s e  lesions  b egin as redd i s h  spots w h ich  late r turn purple and  are  bord e red  by a re d  ring. Infected  are as
on m ature  fruit b ecom e  black , are  irre gular in s h ape , and are  occasionally surrounded  by a re d  h alo. As  th e  rotted
are a e nlarges, a s erie s  of conce ntric bands  of uniform  w id th  form  w h ich  alte rnate in color from  black  to brow n. Th e
fles h  of th e  rotted  are a rem ains firm  and  le ath ery. Black  pycnid ia are  ofte n seen on th e  surface  of th e infe cted  fruit.
Eve ntually, a dry m um m y is prod uced  th at m ay re m ain attach e d  to th e  tre e. Lesions resulting in cank e r form ation
usually are  associated  w ith  a w ound in th e  bark . In th e  e arly stages, th e  bark  is sligh tly sunk e n and  redd i s h -brow n in
color. Som e  cank e rs re m ain sm all and m ay d ie out by th e  e nd of th e  year, w h ile  oth e rs e nlarge  from  year to ye ar.
Som e  cank e rs are  observed  to be  m ere ly a superficial rough e ning of th e  bark . In oth er cases , th e  cank e r can k ill th e
bark  to th e  w ood and  th e  are a becom es  crack e d. By th e  e nd  of th e  s econd year, fruiting bod ie s  of th e  fungus can b e
obs erved in th e  cank ere d  are a. Lim bs can be  com ple te ly gird led by th is tim e. Th e  black  rot fungus ofte n can b e  found
on w ood previously k illed by fire  bligh t or d am aged  by cold  te m perature s.

Th e  w h ite  rot fungus can cause superficial lesions on tre e  bark , and  th e s e  lesions cause  cank e rs th at d am age
and  k ill lim bs w h e n tre e s  are under d rough t stress.
% Acres  Affected: 100% in abse nce  of curre nt fungicid e s.
D isease  Cycle: Th e  fungus overw inters in cank e rs, especially in th ose initiated  by fire  bligh t, in d e ad bark , and  in
m um m ifie d  fruit. Th e s e  ove rw inte ring structures provid e  an im portant source  of d isease  inoculum . Th e  black  rot
fungus cove rs a w id e  ge ograph ical range  and  can infe ct m any h osts oth e r th an apple . Th e  role  th e s e  h osts play in th e
spre ad  and  d e ve lopm e nt of th e  d isease is not k now n. In th e  spring, spores  are  re le as ed  during rainfall. Th e  am ount
and  d uration of rainfall, as w e ll as te m perature , are  th e  m ain factors influe ncing spore  re le ase , germ ination, and
infe ction. Conid ia are prim arily w aterborne  and  continue  to be prod uced  during w e t pe riods  th rough out th e
sum m e r. Ascospores  are prim arily airborne  and  are  m ost com m on d uring th e petal fall period . Ascospore s  and
conid ia ge rm inate  afte r four h ours of w e tting ove r a te m perature  range  of 61 to 9 0° F (16-32° C). Be low  tem pe rature s
of 61°F (16°C), longer w etting periods  are  n e ed ed  for infe ction to occur. Th e  optim um  te m perature  for le af infe ction is
80°F (27°C). A t th is te m perature , four and  a h alf h ours are necessary for infection. Le af infe ction w ill not occur,
h ow e ve r, at 46°F (80°C) eve n w h e n le aves  h ave  b e en w e t for 48 h ours. For fruit infe ction to occur, te m pe ratures
b etw e e n 68 and  75°F (20-24°C) w ith  at le ast a nine  h our w e tting pe riod  are  re q uired. D uring rain, conid ia ooz e  out by
th e  th ousands  and  are  d issem inated by splash ing rain, w ind , and insects. Spores  attach  th e m s elves to th e plant,
ge rm inate  in a film  of m oisture  w ith in five  to six h ours and penetrate  th e  le af surface  th rough  stom ata. Early season
infe ction of fruit also occurs th rough  stom ata. Late r in th e  s eason, infe ction of fruit occurs th rough  crack s in th e
cuticle or via w ounds  and possibly le ntice ls. O fte n, h arvest injurie s  m ay b ecom e  infected  and  th e  fruit m ay d ecay
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d uring or after storage . Th rough out th e  grow ing se ason, infections occur th rough  w ounds in th e  bark  or on k ille d
w ood.
Tim ing of Control: Fungicid e  applications from  tigh t cluster th rough  h arvest m ay be necessary w h e re  th e  d isease is a
re curre nt proble m .  Th e  d iffere nces in varietal susce ptibility to fruit rot are  sm all, alth ough  Cortland and Em pire  m ay
be  sligh tly m ore susce ptible .
Yield Losses :
Regional D ifferences:
Cultural Control Practices: Th e  d iseas e  pre s sure  can b e  re d uced by re m oval of inoculum  sources  (d e ad  w ood and
m um m ie s ).
Biological Control Practices:
Post-H arvest Control Practices:
O th er Issues:
Ch em ical Controls for Black  Rot/W h ite  Rot:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

captan
(Captan 50W P) 100 Cover 1-2 lb/100 gal Pe tal fall and cove r sprays 4-7 0 48-9 6

benom yl
(Benlate 50W P) 30 Cover 2-3 oz/100 gal Tigh t cluster, pink , petal fall,

cover sprays 14 24

th ioph anate-m eth yl
(Topsin-M  70W P) 30 Cover 3-4 oz/100 gal Tigh t cluster, pink , petal fall,

cover 0 12

captan
(Captan 4L) Cover 1pt/100 gal Pe tal fall and cove r sprays 4-7 0 48-9 6

Trifloxystrobin
(Flint) 10 0.6-1 oz/100

gal
Tigh t cluster, pink , petal fall,
1st cove r 2-3

Kresoxim -m eth yl
(Sovran) 10 1.3-2 oz/100

gal
Tigh t cluster, pink , petal fall,
1st cove r 2-3

5. Blossom  End Rot
Type of Pest: Fungus
Freq uency of O ccurrence : Sporad ic
D am age Caused: . Th e  infected  are a is  seen as a sm all, 1/4- to 1/2-inch -diam e ter lesion next to or includ ing part of
th e  calyx. Usually brow n, th e spot is sligh tly sunk e n and  ofte n h as a red  bord e r. A  s h allow , d ry or cork y rot d e ve lops
in th e  fles h  beneath  th e spot.
% Acres  Affected: 5%
D isease  Cycle: Th e  d isease , caused prim arily by th e  fungus Botrytis cine rea, attack s th e  blossom  e nd of apple  fruit.
Th e  infe ction is lik e ly to occur d uring bloom , alth ough  it is not visible  until seve ral w e e k s later.

Blossom  e nd  rot appe ars to be  m ore  com m on in se asons of prolonged  cool, w et w e ath er d uring and  s h ortly
afte r bloom . It h as appe are d  m ost fre q ue ntly on D e licious, Rom e  Be auty, and McIntosh . O n stored  fruit, especially
D e licious, blossom  e nd  rot ofte n le ads  to m oldy core .
Tim ing of Control: Bloom  and petal fall
Yield Losses :
Regional D ifferences:
Cultural Control Practices: Th e  d iseas e  m ay be  m ore  s evere  in orch ards  w ith  w e edy  ground  cove r b ecaus e  S.
scle rotiorum  grow s on broad le af w e ed s. Using 2,4-D  h e rbicid e s  to e lim inate broad leaf w e ed s  m ay h e lp re d uce
d isease pre s sure .
Biological Control Practices:
Post-H arvest Control Practices:
O th er Issues:
Ch em ical Controls for Blossom  End Rot:
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Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

benom yl
(Benlate 50W P) 5 3 oz/100 gal Bloom , petal fall 1-2 14 24

th ioph anate-m eth yl
(Topsin-M  70W P) 5 3 oz/100 gal Bloom , petal fall 1-2 0 12

th ioph anate-m eth yl
(Topsin-M  4L) 5 4 fl oz/100 gal Bloom , petal fall 1-2 0 12

6. Pow dery M ildew
Type of Pest: Fungus
Freq uency of O ccurrence : A nnually
D am age Caused: PM overw inte rs as fungal strands  (m yce lium ) in ve getative  or fruit buds w h ich  w ere infe cted  th e
pre vious season. Infe cted  term inals m ay h ave  a silvery gray color, stunted  grow th , and a m issh ape n appe arance  and
are  m ore  susce ptible  to w inter k ill th an are  noninfe cted  te rm inals.

PM causes  re duced ph otosynth esis in s eve rly affe cted  le aves. Flow ers th at becom e infe cted in th e pink  stage
prod uce  russetted  fruits th at h ave no value  in th e  fre s h  m ark e t. Flow er buds w ith  prim ary infections are  m issh ape n
and  w ill not prod uce  fruit.
% Acres  Affected:
D is ease  Cycle: Prim ary Infe ction and  Spre ad : As  buds bre ak  dorm ancy, th e  PM fungus resum es  grow th  and
coloniz e s  d eve loping sh oots causing prim ary infe ctions. Th e pow d e ry w h ite  appe arance  on infe cted  s h oots consists of
m any th ousands  of spores  (conid ia) w h ich  are  re sponsible  for spre ad ing th e  fungus and  causing th e  s econd ary
infe ctions. Prim ary m ildew  infe ctions m ay occur on ve ge tative s h oots and blossom s and  th e reby cause  a re duction in
yie ld . Pruning of s evere ly infe cted  tre e s  ofte n results in poor tre e  structure.

Se cond ary Infection: Secondary infe ctions are  im portant b ecaus e  th ey prod uce  th e  ove rw inte ring infected buds.
Se cond ary infections usually d e ve lop on le aves  and buds before  th ey h ard e n off and  m ay re d uce  th e  vigor of th e  tre e.
Fruitle ts m ay b ecom e  infected  s h ortly after bloom , resulting in a w eblik e  rus s etting on th e  m ature  fruit.

Favorable Cond itions for Infe ction: PM infections occur w h e n th e  re lative  h um id ity is gre ater th an 9 0% and  th e
te m pe rature i s  betw e e n 10-25° C (50-77° F). Th e  optim um  te m perature  range  for th e  fungus is 19 -22° C (66-72° F).
A lth ough  h igh  re lative  h um id ity is req uire d  for infe ction, th e spore s  w ill not ge rm inate  if im m ersed in w ate r. Le af
w e tting is, th e re fore , not cond ucive  to PM d eve lopm e nt. Under optim um  cond itions, PM w ill be  obvious to th e  nak e d
eye  48 h r after infection. About 5 d ays afte r infe ction, a ne w  crop of spores is prod uced. Nonge rm inated  pow d e ry
m ild e w  spore s  can tolerate  h ot, dry cond itions and  m ay persist until favorable  cond itions for germ ination occur.

Te m pe ratures near –28°C (-18° F) k ill a m ajority of m ild e w ed buds and  th e  fungus w ith in th e m . Eve n at low e r
te m pe ratures , h ow eve r, som e  PM survives. Th e  PM fungus prod uces  m asses  of sm all black  structures  calle d
pe rith e cia or cle istoth e cia on infected  le aves  and  term inals in th e  late sum m e r and  fall. A lth ough  th e  pe rith e cia
contain spores , th e y d o not cause infe ctions.
Tim ing of Control: W h e re  PM susce ptible  varietie s  are  grow n and  favorable  e nvironm e ntal cond itions  exist, a
fungicid e  spray program  is necessary to control th e  d isease. Th e  m ajor obje ctives  of th e  spray program  are  to: 1)
re d uce  th e  num ber of spores prod uced  on new ly-deve loping infe cted  tissues in th e spring (prim ary m ild e w ), 2)
pre ve nt infe ctions of ne w  sh oots, buds, and  leaves during th e  grow ing se ason (s econd ary m ildew ), and  3) pre ve nt
fruit infections. In ge ne ral, sprays at 7-10 d ay inte rvals starting at tigh t cluste r and  continuing th rough  petal fall are
re com m e nd e d. Cover sprays sh ould  also b e  applied until term inal buds h ave  s et and  are  no longe r susce ptible  to
infe ction. Since  th e  fungus is infe ctive  d uring d ry pe riods  of h igh  re lative  h um id ity w h e n re d istribution of fungicides
by rain d oes not occur, spray cove rage i s  extre m e ly im portant.
Yield Losses :
Regional D ifferences:
Cultural Control Practices: Pruning infe cted  buds  during th e  d orm ant s eason h as not prove n to be  an e ffe ctive
cultural practice  in e rrad icating overw intering inoculum  and is ge nerally not used in com m e rcial ope rations.
Biological Control Practices:
Post-H arvest Control Practices:
O th er Issues: Th e  cultivars Baldw in, Cortland, Ginge r Gold, Braeburn, Id are d , Jonath an, Monroe , and  R om e  are
particularly susce ptible  to PM. O th e r cultivars m ay also becom e infe cted  w h e n inoculum  is present and  cond itions
are  favorable  for infe ction.
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Ch em ical Controls for Pow dery Mildew :

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
H our

fenarim ol
(Rubigan 1EC) 20 3 fl oz/100 gal 3-5 30 12

sulfur
(Sulfur 9 5W P) 30 2 lb/100 gal 3-6 0 24

sulfur
(Sulfur 6F) 10 2 pt/100 gal 3-6 0 24

triad im efon
(Bayleton 50D F) 10 1-2 oz/100 gal 2-4 45 12

m yclobutanil
(Nova 40W P) 30 1.5-2 oz/100

gal 3-5 14 24

triflum izole
(Procure 50W S) 10 2-4 oz/100 gal 3-5 14 24

oil
(JM S Stylet O il) 1 1-2% solution 6-8 12

Trifloxystrobin
(Flint) 10 0.6-1 oz/100

gal
Tigh t cluster, pink , petal fall,
1st cove r 2-3

Kresoxim -m eth yl
(Sovran) 10 1.3-2 oz/100

gal
Tigh t cluster, pink , petal fall,
1st cove r 2-3

7. Sooty Blotch  and Fly Speck
Type of Pest: Fungus
Freq uency of O ccurrence : D isease incidence  and  s everity can b e  h igh ly variable  am ong prod uction re gions, grow ing
s easons, and  ind ivid ual orch ards.
D am age Caused: Sooty blotch  appe ars as dark  olive  gre e n or sooty-colored  fungus colonie s  on th e  surface  of infected
fruit. O ne to m any ne arly circular colonie s  m ay d e ve lop ind ivid ually or large , unsh aped  colonie s  m ay spre ad  out
ove r th e  fruit. Sym ptom s can d eve lop as soon as 3-4 w e e k s afte r pe tal fall, but are  usually m uch  m ore  com m on and
s eve re by late sum m er or e arly fall.
% Acres  Affected: 100% in abse nce  or curre ntly re giste re d  fungicid e s.
D isease  Cycle: Sooty blotch  can be  caused by th re e  d iffere nt fungi. Flyspeck  is th e  m ore  im portant d iseas e  organism
in Ne w  York . Th e  fungi overw inter as fruiting bod ie s  (pycnid ia) or in a ve ge tative state  (m yce lium ) on infe cted  tw igs
of apple tre e s  and num e rous w ood y plants in h e dge row s and  w ood lots; th e s e  "re s e rvoir h osts" include  bram bles
(black b errie s  and  raspberrie s ), oak s, m aples, ash , e lm , grape , tulip tre e , and m any oth ers com m on to e aste rn North
A m e rica. Spores  form ed  w ith in th e  pycnid ia or from  s ections of th e  m yce lium  are  spre ad by rains d uring th e  late
spring and  early sum m e r, and  b egin causing fruit infe ctions about 2-3 w e e k s afte r pe tal fall. Typical sooty blotch
sym ptom s are  caused by th e  dark  m yce lium  of fungal colonie s  th at d eve lop on th e surface  of th e  fruit cuticle. Be caus e
of th e superficial nature  of th is grow th , it is extrem e ly sensitive  to th e  m icroclim ate  cond itions (particularly re lative
h um id ity) im m ed iate ly surround ing th e  fruit. Grow th  is optim um  at 100 pe rce nt re lative  h um id ity; good at 9 5, fair at
9 2, poor at 9 0 perce nt; no grow th  occurs  b elow  9 0 perce nt re lative  h um id ity. Th e  effects of tem pe rature  vary
som e w h at am ong ind ivid ual isolates, but optim um  te m pe ratures  are  ge ne rally about 64-80° F (18-27° C); grow th  is
ve ry lim ited  and slow  d uring periods  b elow  50° F (10° C) or above  86° F (30° C). Th e  period of tim e  b etw e e n th e
b eginning of an infe ction and  th e  appe arance  of sym ptom s depends  on h ow  ofte n and  for h ow  long tem pe rature  and
h um id ity cond itions allow  fungal grow th . In th e North e ast, th is incubation period is ofte n 3-4 w e e k s under re lative ly
favorable  cond itions, but can b e  2 m onth s or longe r oth erw ise. In w arm er re gions w h e re  th e  d iseas e  occurs re gularly
(e .g., th e  H udson Valley), it is com m on for infe ctions to be initiated  during th e  e arly cove r spray period , stop
d e ve lopm e nt d uring a h ot and  d ry m id-sum m er, th e n finish  incubating and  finally becom e  appare nt w h e n cond itions
b ecom e  m ore  favorable  tow ards  th e  e nd  of sum m er. O nce  fungal colonie s  do appe ar, m yce lial fragm e nts can b e
brok e n off by raindrops and spre ad  to additional fruit, causing furth e r d isease if e nvironm e ntal cond itions re m ain
favorable . Th us, d iseas e  is ge ne rally m ost s evere in years and  orch ards  w h e re  cond itions favor e arly d iseas e
d e ve lopm e nt follow ed by exte nsive  s econd ary spre ad . Sooty blotch  infe ctions th at are not appare nt at h arvest can
som e tim es  finish  th e ir d eve lopm e nt d uring long periods of cold storage  w h e n re lative  h um id ities are near 100
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pe rce nt.
Tim ing of Control: Th e  ne ed  for and  tim ing of fungicid e  sprays to control th e s e  d i s eases is  variable  am ong orch ards
and years. In re gions w h e re  th e y occur re gularly, sprays s h ould start around first cover and  b e  re peated  as neces sary
accord ing to th e prevailing w e ath er cond itions and  m aterial being use d. W h e re  th e  d i s eases  occur m ore sporad ically,
fungicid e  program s s h ould be initiated  and  continued  on th e  basis of w eath e r cond itions, specific orch ard  factors, and
pre vious e xperie nce.
Yield Losses : 0.5-1% of crop
Regional D ifferences: More  s evere  in south e astern part fo th e  state  w h e re  re lative  h um id ity is h igh e r in sum m e r.
Cultural Control Practices: A nnual pruning to ope n tre e  canopie s  and  prom ote  air circulation w ill m inim iz e  th e
pe riods  favorable  for th e ir d e ve lopm e nt. Supple m e ntal sum m er pruning in d e nse-canopie d  tre e s  can provid e
significant ad d itional benefits in som e years. Prope r fruit th inning is also im portant for re ducing th e  d e ve lopm e nt of
h igh -h um id ity m icroclim ates  around cluste re d  fruit; lik e  good pruning, th inning w ill furth e rm ore im prove  th e spray
coverage  for any fungicid e s  th at m ay b e  applie d . Mow ing of grass m id d les  and  good w ith in-row  w e e d  control w ill
provid e  additional h e lp in re ducing overall h um id ity le ve ls w ith in orch ards during th e sum m e r. Th e  re m oval of
h e d ge row s or surround ing w ood lots is not alw ays practical, but can substantially im prove  airflow  and  re duce
h um id itie s  w ith in th e  orch ard. D e struction of th e  m any w ood y re s e rvoir h osts in th ese  s ites  w ill also re d uce  som e  of
th e  inoculum  th at initiates  fruit infe ctions. Because  of th e ir im portance  as an inoculum  source , it is particularly
im portant to e lim inate bram bles in h e dge row s and  w ith in th e  orch ard its elf sh ould  th ey occur th e re .
Biological Control Practices: None
Post-H arvest Control Practices:
O th er Issues:
Ch em ical Controls for Sooty Blotch  and Fly Speck :

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

benom yl*
(Benlate 50W P) 30 2-3 oz/100 gal July-A ugust sprays 3-5 14 24

th ioph anate-m eth yl
(Topsin-M  70W P) 60 3-4 oz/100 gal June-July-A ugust 4-6 0 12

captan
(Captan 50W P) 100 1 lb/100 gal 4-7 0 48-9 6

captan
(Captan 4L) 100 1 pt/100 gal 4-7 0 48-9 6

m ancozeb
(D ith ane

75D F/80W P)
80 0.75-1 lb/100

gal Pe tal fall, 1st cove r, 2nd cove r 3 77 24

m ancozeb
(M anzate

75D F/80W P)
80 0.75-1 lb/100

gal Pe tal fall, 1st cove r, 2nd cove r 3 77 24

m ancozeb
(Penncozeb

75D F/80W P)
80 0.75-1 lb/100

gal Pe tal fall, 1st cove r, 2nd cove r 3 77 24

m etiram
(Polyram  80W P) 10 0.75-1 lb/100

gal Pe tal fall, 1st cove r, 2nd cove r 3 77 24

z iram **
(Z iram  76D F) 30 1 lb/100 gal July-A ugust 2-4 14 48

Trifloxystrobin
(Flint) 2 Cover 0. 75oz/100

gal Sum m e r 1-2

Kresoxim -m eth yl
(Sovran) 2 Cover 1.5 oz/100 gal Sum m e r 1-2

*Be nom yl applied  w ith in 45 d ays of pe tal fall m ay cause  scarf sk in, a ph ysiological fruit finish  proble m .
**Used prim arily as a substitute  for captan w h e n grow e rs w ish  to avoid  th e  4-day re -entry w ith  captan or w h e n
th ey apply oil w ith  sum m er sprays.

8. Blister Spot
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Type of Pest: Bacte rial
Freq uency of O ccurrence : A nnually in 50% of Mutsu block s.
D am age Caused: Th is bacterial d iseas e  is of econom ic im portance  m ainly on th e  cultivar Mutsu (Crispin) but can b e
s e en on Gold e n D e licious and  Fuji w h e n grow n adjace nt to Mutsu. Eve n th ough  fruit grow  to m aturity and no
d e tectable yield  loss occurs, s eve re infe ction results in ugly fruit and  greatly re d uces  fres h  m ark e t q uality.  Infe ctions
of blister spot are  first notice able  tw o to th re e  m onth s after petal fall as sm all, gre e n, w ate r-soak e d , raised bliste rs th at
d e ve lop at fruit stom ata. Th ese  spots result in purplish  black  lesions associated  w ith  fruit le ntice ls. As  th e  fruit
incre ase in s ize, th e  lesions e xpand  to about 3/16 inch  (5 m m ) and becom e  dark e ne d. A  m id -ve in ne crosis of Mutsu
apple  le aves  h as been obs erved  prior to fruit lesion d e ve lopm e nt. Under s evere  cond itions, th e  bacte ria can k ill fruit
spurs.
% Acres  Affected:
D is ease  Cycle: Th e  bacterium  overw inte rs in a h igh  pe rce ntage  of apple buds, le af scars, and  d iseas ed  fruit on th e
orch ard  floor. Th rough out th e  grow ing se ason, th e  bacterium  can survive  as an e piph yte  on foliage  and  fruit in th e
orch ard. Eve n th ough  th e  h igh e st populations of th e path oge n h ave  b e en found  on Mutsu, th e  bacte rium  h as also
b e en d e tected  on foliage  and  fruit of oth e r apple cultivars. Young Mutsu fruit sh ow  an incre ased susce ptibility to
infe ction for about six w e e k s, b eginning about tw o w e e k s afte r pe tal fall.
Tim ing of Control: Earliest spots can b e  d ete cted  ne ar th e  calyx e nd  of th e  fruit th at face  th e sun and are on th e
pe riph e ry of th e  tre e , b eginning about m id-  to late  July.
Yield Losses :
Regional D ifferences:
Cultural Control Practices:
Biological Control Practices:
Post-H arvest Control Practices:
O th er Issues: Th e  d i s ease is  m ainly a proble m  on th e  apple cultivar Mutsu.  W h e n Mutsu is interplante d  w ith  oth e r
(norm ally) re s istant apple  cultivars (i.e . R e d  D e licious, Cortland , and  oth e rs), th e path oge n m ay spre ad  into th e s e ,
also.  Prior to th e  d e ve lopm e nt of stre ptom ycin-re s istant strains of th e path oge n, th e  d isease  could b e  controlled  w ith
th re e  w e ll-tim ed  antibiotic sprays, th e  first applied  no later th an 2 w e e k s afte r pe tal fall, and th e  oth ers applie d
w e e k ly th e re after.  Th is strate gy is still em ployed in orch ards  w ith out re s istant strains; h ow e ver, res istant strains m ay
d e ve lop afte r only a fe w  ye ars of antibiotic use.  O nce  res istance  to th e  antibiotic d e ve lops, furth e r use  of antibiotic is
ine ffe ctive.
Ch em ical Controls for Blister Spot:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

Streptom ycin
(Agristrep 17W P) 3 0.5 lb/100 gal 1st, 2nd, and  3rd cove rs 2-3 50 12

9 . Fire  Bligh t
Type of Pest: Bacte rial
Freq uency of O ccurrence : O utbre ak s are  sporad ic in m ost parts of th e North e ast, but can caus e  exte nsive  tre e  dam age
w h e n th ey  do occur.
D am age Caused: Fire  bligh t prod uces  s eve ral d iffe re nt types of sym ptom s, d e pe nd ing on w h at plant parts are
attack e d  and  w h e n. Th e  first sym ptom  to appe ar, s h ortly afte r bloom , is th at of blossom  bligh t. In th e  e arly stage s  of
infe ction, blossom s appe ar w atersoak e d  and  gray-gre e n but q uick ly turn brow n or black ; ge ne rally, th e  e ntire  cluster
b ecom es  bligh ted  and  k illed. Th e  m ost obvious sym ptom  of th e  d isease is th e  s h oot bligh t ph as e , w h ich  first appe ars
one  to s eve ral w e e k s afte r pe tal fall. Th e  le aves  and ste m  on young, succule nt sh oot tips turn brow n or black  and
bend ove r into a ch aracte ristic sh ape s im ilar to th e  top of a sh e ph e rd 's crook  or candy cane . Sm all drople ts of stick y
bacterial ooz e  ofte n can b e  s e en on th e surface  of th e s e  bligh ted  s h oots w h e n th e  w e ath e r is w arm  and  h um id. Und e r
favorable  cond itions, s h oot bligh t infe ctions w ill m ultiply and  continue  to e xpand  d ow n th e  stem s, causing th e  tre e  to
appe ar scorch ed by fire. Sh oot bligh t infections can e xpand  b eyond  th e  curre nt s eason's grow th  into th e  old e r
supporting w ood , causing dark  sunk e n cank ers to form . Fruit m ay appe ar sm all, d ark , and  s h rive led  if infe cted  w h e n
young, or s h ow  expand ing re d , brow n, or black  lesions w h e n infected  late r. Infected  fruit ofte n exud e  d rople ts of
stick y bacterial ooz e , particularly w h e n th e  w e ath e r is w arm  and  h um id . Entire  tre e s  on h igh ly susce ptible  rootstock s
(Mark , M. 9 , M. 26) or inte rste m s can w ilt and  d ie  if th is portion b ecom es infe cted. Th e  original source  of such
"rootstock  bligh t" infe ctions is not alw ays obvious.
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% Acres  Affected : 15% annually
D isease  Cycle: Fire  bligh t bacte ria overw inter in th e  bark  at th e  e dge  of cank e rs form ed  during previous grow ing
s easons. As  w e ath e r b ecom es  w arm  in th e spring, th e  bacte ria m ultiply, ooz e  to th e surface in stick y d rople ts, and  are
transferre d  to flow ers by insects or rain. O nce  on th e  flow er stigm as (stick y polle n re ce ptors), th e  bacte ria m ultiply
rapid ly w h e n te m peratures  are  gre ater th an 65° F (18° C), and  are  easily m oved  from  flow er to flow er by bees.
Bacte ria on th e  stigm as can build to ve ry h igh  leve ls during w arm  bloom  periods, but infe ction d oes not usually occur
unless  th ey are  w ash e d  by rain to natural ope nings (ne ctarie s) at th e  flow e r base. Blossom s w ilt and d i e  about 1-2
w e e k s  afte r infe ction occurs, and  th e  bacteria th at ooz e  from  th e m  provid e  inoculum  for s econd ary spre ad  to young
succule nt sh oots. Th e  bacteria are  m oved  to sh oots by insects and  rain, and infe ction occurs th rough  w ounds  caus ed
by insect feeding, w ind-w h ipping, and  h ail. A d d itional bacte rial ooz e  is prod uced  from  th e s e  new  infection sites ,
provid ing inoculum  for furth e r spre ad so long as sh oots k e e p grow ing and  w ounds  are  prod uced. As  th e  s eason
ad vances, s h oots becom e progress ive ly less susce ptible  to ne w  infections as th e ir grow th  slow s and  stops. Bacte rial
ad vance m e nt th rough  w oody tissues also slow s and  cank e rs are  form ed , w h e re  som e  bacteria ove rw inte r and  re ne w
th e  d isease  cycle  th e  follow ing spring. In addition to prod ucing surface  ooz e  in th e  spring, overw intering bacte ria
occasionally m ove inte rnally from  cank e r m argins to ne arby sh oots, w h ich  th ey infe ct syste m ically. Such  "cank e r
bligh t" infe ctions prod uce  a ch aracte ristic ye llow -orange  color in th e  w ilting sh oot tips during th e  e arly postbloom
pe riod. Th ese infe ction site s  can provid e  an alte rnative source  of inoculum  or initiating sum m er s h oot bligh t
e pid e m ics in ye ars w h e n blossom  bligh t is scarce. R ootstock  infections can occur as a specializ e d  form  of sh oot bligh t
and  cank e r form ation, w h e n succule nt rootstock  suck e rs becom e bligh te d  and infe ction progresses into th e  rootstock
portion of th e  trunk . H ow e ver, m ost rootstock  infections are  not associated  w ith  suck ers, and  it appe ars th at m any
d e ve lop w h e n bacteria m ove syste m ically from  scion infe ctions d ow n into th e  rootstock . Th e  factors th at influe nce
th is syste m ic m ove m e nt are  unk now n.
Tim ing of Control: Fire  bligh t is best controlled  using an inte grated  approach  th at com bines (a) h orticultural practices
de s igned  to m inim iz e  tre e  susce ptibility and  d isease spre ad; (b) e fforts to re d uce  th e  am ount of inoculum  in th e
orch ard; and  (c) w e ll-tim ed  sprays of bacte ricid e s  to protect against infe ction und e r specific s ets of cond itions.
Yield Losses :
Regional D ifferences:
Cultural Control Practices: H orticultural practice s. Th e  m ost e ffective  h orticultural practice  for m inim iz ing fire  bligh t
outbre ak s is to avoid  h igh ly susce ptible  cultivars and  rootstock s. H igh ly susce ptible  apple cultivars include  Crispin
(Mutsu), Fuji, Gala, Ginge r Gold , Id are d , Jonath an, Monroe , Paulare d , R h od e  Island Gre e ning, Rom e  Be auty, 20
O unce , and W ayne .  Such  cultivars on h igh ly susce ptible  rootstock s (Mark , M.9 , M.26) are  particularly d ange rous
com binations, since  one  bad  outbre ak  can le ad  to substantial tre e  d e ath  w ith in th e  orch ard. Sh oot bligh t is m ost
com m on on young succule nt grow th  th e re fore , pruning syste m s and  nitroge n fertiliz ation practices  th at avoid
e xcessive  and prolonged  s h oot grow th  are im portant for lim iting sh oot bligh t s eve rity. A d vance m e nt of d isease into
th e supporting fram ew ork  of th e  tre e  can be  m inim iz ed  by  pruning out bligh ted  s h oots as soon as th ey appe ar in th e
e arly sum m e r. Th is practice  is particularly im portant on young or d w arf tre e s , w h e re  infected  s h oots m ay be  only a
sh ort d istance  from  th e  trunk  or m ajor scaffold lim bs. Cuts sh ould be  m ad e  at le ast 8-12 inch e s  (20-30 cm ) b elow  th e
m argin of visible  infe ction.  Ste riliz ing pruning sh e ars w ith  alcoh ol or h ous e h old ble ach  b etw e e n e ach  cut is
com m only recom m e nd e d , alth ough  th is practice is ofte n im practical and  of lim ited  value. Good  control of
le afh oppe rs and pear psylla can be im portant to slow  th e  spre ad  of sh oot bligh t infe ctions.

Inoculum  re d uction.  Prim ary inoculum  sources  s h ould b e  re d uced by pruning out cank ere d  lim bs and
branch e s  during th e  d orm ant s eason.  A pplication of a coppe r-containing fungicid e/bacte ricid e  at or sh ortly after
gre e n tip w ill furth e r re d uce  th e  num ber of ne w  fire  bligh t bacteria prod uced  from  ove rw inte ring cank e rs. In
orch ards  w ith  a h istory of fire  bligh t, th e  ye llow orange  s h oots ch aracte ristic of cank er bligh t infe ctions sh ould b e
scouted  for and  prune d  out 1-2 w e e k s afte r pe tal fall; th is is particularly useful w h e n blossom  bligh t is w e ll-controlle d
and  cank e r bligh t infe ctions are  th e  m ain source  of inoculum  for d isease spread  during th e sum m er. Pruning out ne w
sh oot bligh t infe ctions as th ey appe ar can also h e lp lim it d isease  spre ad, but w ill be  m ost effe ctive if practiced
rigorously d uring th e  first fe w  w e e k s after bloom ; pruning w ill do little  to slow  d isease  spre ad  if d e layed  until a large
num ber of infe ctions are  visible .
Biological Control Practices : None
Post-H arvest Control Practices : Prim ary inoculum  sources  s h ould b e  re duced  by pruning out cank e re d  lim bs and
branch e s  during th e  d orm ant s eason.
O th er Issues:
Ch em ical Controls for Fire  Bligh t:
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Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

copper h yd roxid e
(Kocid e ) 20

Full
cover
spray

2-4 lbs/100 gal D orm ant to bud sw e ll 1 PB 48

copper h yd roxid e
(Ch am p Flow able) 20 1-2 q t/100 gal D orm ant to bud sw e ll 1 PB 48

copper oxych lorid e
(C-O-C-S) 20

Full
cover
spray

2-4 lbs/100 gal D orm ant to bud sw e ll 1 PB 24

Bord eaux m ixture
(copper sulfate,

spray lim e +  spray
oil)(8-8-100)

20 Cover
spray

(coppe r
sulfate  8 lbs,
spray lim e  8
lbs+  spray oil
1 q t)/100 gal

D orm ant to bud sw e ll 1

stretom ycin
(Agristrep 17 W P) 15

Full
cover
spray

0.25-0.5 lb/100
gal Spray at 20-30% bloom 1.5 50 12

PB=Prebloom

10. Ph ytoph th ora root and crow n rot
Type of Pest: Fungal
Freq uency of O ccurrence :
D am age Caused: D iseas ed  tre e s  are  m ost lik e ly to be  found in h e avy, w e t soils or s ections of th e  orch ard  w h e re  w ater
colle cts or is slow  to d rain. Sym ptom s visible  above  ground  vary am ong tre e  specie s  and  locations but include  poor
grow th  w ith  sparse , off-color foliage , w ilt, and collapse. Infe cted  tre e s  m ay d ecline  ove r m ore  th an one  s eason, and
grad ually d e clining apple trees in particular m ay sh ow  a purple  d iscoloration in th e  autum n. In oth e r cases ,
pre viously h e alth y tre e s  m ay suddenly collapse  and d i e  s h ortly after re sum ing grow th  in th e spring, ofte n follow ing
an e xcess ive ly w et autum n; or pre viously h e alth y tre e s  m ay suddenly collapse during th e  latte r part of th e  grow ing
s eason, ofte n follow ing an e xcess ive ly w et spring. A  d iagnostic redd i s h -brow n d iscoloration of inne r bark  can b e
s e en by re m oving seve ral inch e s  of soil around  th e  bas e  of d e clining tre e s  and  cutting aw ay th e  outer bark  laye r on
th e  e xpos ed  crow ns. Th e inner bark  of infected  roots m ay sh ow  a sim ilar d iscoloration. Th is sym ptom  d istinguish e s
Ph ytoph th ora root and  crow n rots from  oth e r causes  of d ecline  and  collapse.
% Acres  Affected:
Pest Life  Cycles: Ph ytoph th ora root and  crow n rots are  caused by a group of re lated  soilborne  fungi in th e  ge nus
Ph ytoph th ora. Som e  of th e s e  fungi are  com m on inh abitants of agricultural soils, w h e reas oth e rs are introd uce d  on
contam inated  planting stock  or th rough  th e  m ove m e nt of contam inated  soil and  w ate r. A lth ough  th e  ind ivid ual
Ph ytoph th ora species vary som e w h at in origin, particular biological ch aracteristics, and  d e structive ness  against
d iffe re nt crops and  rootstock s, all h ave  one  critical trait in com m on: th ey are  capable  of causing significant d am age
only w h e n soils are  extre m e ly w e t or saturated. Th e  Ph ytoph th ora fungi persist in th e  soil m ainly as d orm ant re sting
spores  (oospores , ch lam yclospore s ) or in a ve getative  grow ing form  w ith in infe cted  plant tissue. W h e n th e  soil is
m oist or w et, re prod uctive structures  (sporangia) are  prod uced , e ith e r as th e  result of germ inating re sting spores  or as
d irect outgrow th s of th e  active  fungus w ith in infe cted  roots and  crow ns. Th ese  sporangia are  filled  w ith  th e infe ctive
spores  of th e  fungus (z oospores), w h ich  are  expe lled into th e  soil in significant num bers only w h e n it is com ple te ly
saturated  w ith  w ate r - th at is, w h e n w ate r is stand ing or pud d led  on th e  soil surface. Th e  m icroscopic z oospore s  th e n
use tail-lik e  structures  to sw im  s h ort d istances  th rough  th e  w ate r-filled  soil pores  and  find susce ptible plant tissues, to
w h ich  th ey are  ch e m ically attracted. Z oospores  m ay also sw im  to th e  soil surface , w h e re  th ey can be  carried re lative ly
long d istances by runoff w ater and  contam inate new  soils or ponds  and  canals used for irrigation w ate r. W h e th e r
infe ction occurs once  z oospores  re ach  root or crow n tissues depends large ly on th e  inh e re nt susce ptibility of th e
rootstock  and  its ph ysiological cond ition. A lth ough  m any of th e  ph ysiological factors th at influe nce  d iseas e
d e ve lopm e nt are unk now n, it appe ars th at a tre e 's  ability to res ist infection is re d uced  w h e n saturated  soil cond itions
d e prive its roots of oxyge n. Th e re fore , e pisode s  of soil saturation se rve  as infection pe riods  for Ph ytoph th ora root and
crow n rots because  th ey not only provid e  th e  cond itions ne cessary for z oospore  activity but also incre ase  th e  tre e 's
susce ptibility to d isease during th at tim e . Th e  m inim um  le ngth  of th e  saturated  pe riod  necessary to prod uce  an
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infe ction can be  h igh ly variable , d e pe nd ing on a w id e  variety of ge ne tic, ph ysiological, and  e nvironm e ntal factors;
h ow e ve r, th e  s everity of th e  infection period  is rough ly proportional to th e  num ber of d ays th e  soil re m ains saturate d
and  h ow  q uick ly it drains th e reafter. Th e num ber of saturation periods  a tre e  i s  expos ed  to is also im portant b ecaus e
ad d itional z oospores  are  prod uced  and  re le ased by th e  fungus grow ing in ne w  infe ction site s  each  tim e  cond itions
b ecom e  favorable. Som e  rootstock s appe ar to be  m ost susce ptible  to infe ction d uring th e spring and  autum n, w h ich
are  also th e  periods  of th e  year w h e n soil te m peratures  are  m ost favorable  for z oospore  prod uction and  activity.
R ootstock  susce ptibility and  fungus activity are  both  low  in th e  w inter w h ile  tre e s  are  dorm ant.
Tim ing of Control: New  fungicid e s  h ave  rece ntly been deve loped  w h ich  are  effective  in controlling th e s e  d i s eas e s
w h e n used preve ntive ly, but th ey are  s eld om  e ffective  in re viving tre e s  once  th e  crow n h as  becom e  infe cted  and
m od e rate sym ptom s of d e cline  h ave  appeare d. Fungicid e s  are  m ost e ffective  w h e n used in com bination w ith  cultural
practices.
Yield Losses :
Regional D ifferences:
Cultural Control Practices: Control of Ph ytoph th ora root and  crow n rots is m ost successful using an inte grate d
program  of cultural practices  and, som etim es , ch e m ical control. Soils th at are  excess ive ly slow  to drain or subje ct to
pe riod ic flood ing sh ould b e  avoid ed. Marginal sites  s h ould b e  m od ifi ed (install d rain tiles, create  d ive rsion d itch e s ,
rip und e rlying pan laye rs) to provid e  th e  ad d itional drainage  recom m e nd e d  for grow ing tre e  fruit crops. Planting
tre e s  on rid ge s  or b erm s w ill rais e  th e ir crow ns above  th e  prim ary z one  of z oospore  activity and  provid e  an im portant
m argin of safe ty, especially in a w et ye ar. Tree  specie s  and  rootstock s s h ould b e  s ele cted  to m atch  th e  soil and
d rainage  ch aracte ristics of an orch ard.  A pple rootstock s vary w id e ly in susce ptibility but are  ge ne rally m ore
susce ptible  th an pears and  m ore  res istant th an stone  fruits oth e r th an plum s. A m ong apple rootstock s, s e e dlings are
re lative ly res istant, as are  M. 9 , M. 2, and M. 4; M. 7, M. 26, and MM. 111 are  m od e rate ly susce ptible ; MM. 106 is
susce ptible; and NIM. 104 is very susce ptible.
Biological Control Practices:
Post-H arvest Control Practices:
O th er Issues:
Ch em ical Controls for Ph ytoph th ora root and crow n rot:

Pesticide %
Trt.

Type  of
Appl.

Typical
Rates Tim ing # of

Appl.

PH I
day

s

REI
h our

fosetyl-Al
(Aliette 80 W P) 1 4 lbs/A 2 14 12

m etalaxyl
(Ridom il Gold) 2 1 q t/100 gal

solution Prebloom  or post h arvest 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 a weed 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 translocated
herbicide.  In New York, 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:

Pesticide %
Trt.

Type of
Appl.

Typical
Rates (a.i.) Timing # of

Appl.
PHI
days

REI
hour

oxyfluorfen
(Goal 1.6E) <1 Foliar 1.2-2.0 lb/A Dormant. Apply as soon as soil has

settled and no cracks are present. 1.5-2 0 24

napropamide
(Devrinol 50WP) <1 Surface 4 lb/A Apply as soon as soil has settled

and no cracks are present. 1.5-2 35 12

pendimethalin
(Prowl 4E) 25 Banded,

Foliar 4 lb/A
Apply as soon as soil has settled
and no cracks are present. Non-
bearing trees only.

1.5-2 365 12

oryzalin
(Surflan AS) <1 Banded 3-6 lb/A Apply as soon as soil has settled

and no cracks are present. 1.5-2 0 12

paraquat
(Gromoxone Extra) 25 Banded,

Foliar
0.625-0.9375
lb/A Apply to emerged weeds as needed 1.5-2 0 48

glyphosate
(Roundup) 25

Banded,
Drench,
Foliar,
Spot

1-3 lb/A Apply to emerged weeds as needed 1.5-2 14 12

fluazifop
(Fusilade 2000) <1

Banded,
Foliar,
Spot

0.25-0.375 lb/A Apply when grass is 2-8 inches
tall. Repeat in 2-3 weeks. 1.5-2 365 12

sethoxydim
(Poast) <1

Band,
Broadcast,
Spot

0.28-0.47 lb/A
Apply to actively growing grass
before tillering or seedhead
formation.

1.5-2 14 12

simazine
(Princep 4L,

80WP)
25

Banded,
Drench,
Foliar

1-2 lb/A Apply early spring before weeds
emerge. 1.5-2 0 12

simazine
(Caliber 90WDG) 25

Banded,
Drench,
Foliar

1-2 lb/A Apply early spring before weeds
emerge 1.5-2 0 12

norflurazon
(Solicam 80DF) <1 Banded 2.0-2.4 lb/A Apply early spring before weeds

emerge. 1.5-2 0 12

diuron
(Karmex 80DF) <1 Banded,

Foliar 1-2 lb/A Apply early spring before weeds
emerge 1.5-2 0

diclobenil
(Casoron 4G/50W) <1 Broadcast 4-6 lb/A November to March when soil

temp. is below 45° F. 1.5-2 0 12
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2. Broadleaf weeds

Chemical Controls:

Pesticide %
Trt.

Type of
Appl.

Typical
Rates (a.i.) Timing # of

Appl.
PHI
days

REI
hour

oxyfluorfen
(Goal 1.6E) <1 Foliar 1.2-2.0 lb/A Dormant. Apply as soon as soil has

settled and no cracks are present. 1.5-2 0 24

napropamide
(Devrinol 50WP) <1 Surface 4 lb/A Apply as soon as soil has settled

and no cracks are present. 1.5-2 35 12

pendimethalin
(Prowl 4E) 25 Banded,

Foliar 4 lb/A
Apply as soon as soil has settled
and no cracks are present. Non-
bearing trees only.

1.5-2 365 12

oryzalin
(Surflan AS) <1 Banded 3-6 lb/A Apply as soon as soil has settled

and no cracks are present. 1.5-2 0 12

paraquat
(Gromoxone Extra) 25 Banded,

Foliar
0.625-0.9375
lb/A

Apply to emerged weeds as
needed. 1.5-2 0 48

glyphosate
(Roundup) 25

Banded,
Drench,
Foliar,
Spot

1-3 lb/A Apply to emerged weeds as
needed. 1.5-2 14 12

simazine
(Princep 4L,

80WP)
25

Banded,
Drench,
Foliar

1-2 lb/A Apply early spring before weeds
emerge. 1.5-2 0 12

simazine
(Caliber 90WDG) 25

Banded,
Drench,
Foliar

1-2 lb/A Apply early spring before weeds
emerge. 1.5-2 0 12

norflurazone
(Solicam 80DF) <1 Banded 2.0-2.4 lb/A Apply early spring before weeds

emerge. 1.5-2 0 12

diuron
(Karmex 80DF) <1 Banded,

Foliar 1-2 lb/A Apply early spring before weeds
emerge. 1.5-2 0

dichlobenil
(Casoron 4G/50W) <1 Broadcast 4-6 lb/A November to March when soil

temp. is below 45° F. 1.5-2 0 12

2,4-D
(Weedar 64) 1

Banded,
Foliar,
Spot

1.4 lb/A Treat when weeds are small and
actively growing 2 40 48

3. Perennial grasses
Chemical Controls:

Pesticide %
Trt.

Type of
Appl.

Typical
Rates (a.i.) Timing # of

Appl.
PHI
days

REI
hour

fluazifop
(Fusilade 2000) <1

Banded,
Foliar,
Spot

0.25-0.375 lb/A Apply when grass is 2-8 inches
tall. Repeat in 2-3 weeks. 1.5-2 365 12

sethoxydim
(Poast) <1

Band,
Broadcast,
Spot

0.28-0.47 lb/A
Apply to actively growing grass
before tillering or seedhead
formation.

1.5-2 14 12

pronamide
(Kerb 50WP) <1 Foliar 2-4 lb/A Apply late fall before soil freezes. 1.5-2 0 12

glyphosate
(Roundup) 90

Banded,
Drench,
Foliar,
Spot

2-4 lb/A Varies with weed type. 1.5-2 14 12

2,4-D
(Weedar 64) 10

Banded,
Foliar,
Spot

0.95-1.425 lb/A Varies with weed type. 2 40 48
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4. Woody brush and vines

Chemical Controls:

Pesticide %
Trt.

Type of
Appl.

Typical
Rates Timing # of

Appl.
PHI
days

REI
hour

glyphosate
(Roundup) 90

Banded,
Drench,
Foliar,
Spot

2-4 lb/A Varies with weed type. 1.5-2 14 12

2,4-D
(Weedar 64) 10

Banded,
Foliar,
Spot

0.95-1.425 lb/A Varies with weed type. 2 40 48

VI. Pest Inform ation: Verte b rates
Tw o species of voles cause injury to North e ast orch ards , th e  m e ad ow  vole  and  th e  pine  vole . D e term ining w h ich  vole is
pre s ent is very im portant since  th e  tre atm e nt for e ach  is diffe re nt. By trapping som e  voles it is easy to te ll th e  d iffere nce
b etw e e n th e  tw o. Th e pine vole  h as an e xtre m e ly sh ort tail, about th e  le ngth  of th e ir back  foot. Meadow  voles h ave  a
sligh tly longe r tail about tw ice  th e  s i z e  of th e  back  foot. Th e  m e ad ow  vole  lives  prim arily above  ground, d oing m ost of its
d am age in th e  w inte r as th ey ch e w  on bark . H ard w are  cloth  trunk  guards  em bedded in th e  ground and  exte nd ing
upw ards  h igh e r th an snow  le ve l are usually e ffe ctive . Baiting is also e ffective  but can h arm  d om e stic pets and  oth er
w ild life . Z inc ph osph id e  on ste am -rolled  oats is th e  b e st bait. Broad cast baiting is m ost e ffective  against m ead ow  voles
righ t afte r m ow ing and  b efore  a stretch  of sunny w e ath e r, h ope fully k nock ing th e  population d ow n before  w inte r. H and
baiting bait stations in pre d eterm ine d  are as is also e ffective . Pine  voles spend m ost of th e ir tim e underground but w ill go
above  ground if th e re is enough  cover. Th ey fe e d  on bark  b elow  th e  soil line . O ne te ch niq ue  for baiting for pine  voles
involves using a m e ch anical trail build e r th at lays th e poison 2-4 inch es underground in artificial trails.

VII. State Contacts /Reviewers

D r. Arth ur Agnello
Associate  Professor -- Entom ology
Corne ll University
D e partm e nt of Entom ology
New  York  State  A g. Experim e nt Station
Ge ne va, NY
315-787-2341
am a4@corne ll.e d u

D r. W ayne W ilcox
Professor - Plant Path ology
Corne ll University
New  York  State  A g. Experim e nt Station
Ge ne va, NY
315-787-2335
w fw 1@corne ll.e d u

D r. D avid Rosenberger
Professor -- Plant Path ology
Corne ll University
H udson Valley Lab
H igh land , NY 12528
9 14-69 1-7231
d ar22@corne ll.e d u

D r. Rich ard Straub
Professor -- Entom ology
Corne ll University
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H udson Valley Lab
H igh land , NY 12528
9 14-69 1-6516
rw s9 @corne ll.edu

D r. W . H arvey Reissig
Professor -- Entom ology
Corne ll University
D e partm e nt of Entom ology
New  York  State  A g. Experim e nt Station
Ge ne va, NY
315-787-2336
w h r1@corne ll.edu

D r. D e b orah  I. Breth
A re a Exte nsion Ed ucator
Corne ll University
PO  Box 150
20 S. Main St.
A lbion, NY   14411
716-589 -5561
d ib1@corne ll.edu

D r. Ian M e rw in
Associate  Professor -- Pom ology
Corne ll University
D e partm e nt of Fruit and  Ve ge table  Scie nce
134A  Plant Scie nce  Bld g.
Ith aca, NY 14853
607-255-1777
im 13@corne ll.edu

M r. Paul Curtis
Exte nsion W ild life  Specialist
Corne ll University
D e partm e nt of Natural Re source s
114 Fernow  H all
Ith aca, NY
607-255-2835
pd c1@corne ll.edu

M r. Rich ard Reis inger
Corne ll O rch ard  Manage r
134A  Plant Scie nce
Ith aca, NY 14853
607-255-4543/4542
rd r3@corne ll.e d u
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