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T h i s  publication r e p o r t s  r e s e a r c h  involving pes t ic ides .  It 
does not contain recommendat ions  f o r  t h e i r  use ,  no r  does  it 
imply  that the  u s e s  d i scussed  h e r e  have been reg i s t e red .  
All u s e s  of pes t ic ides  m u s t  be r eg i s t e red  by appropr i a t e  
State  a n d / o r  F e d e r a l  agencies  before  they can b e  r e c o m -  
mended.  Also, mention of a pes t ic ide  in this pape r  does 
not constitue a recommendation of th is  product by the  USDA. 

The  green  peach aphid, Myzus p e r s i c a e  (Sulzer) ,  i s ,  without a doubt, 
t he  m o s t  des t ruc t ive  insec t  that  feeds on potatoes in e a s t e r n  Washington. 
Some  economic los s ,  a s  you v e r y  wel l  know, may  re su l t  f r o m  d i rec t  
feeding of the  aphids (sucking the  plant  sap) ,  but a m o r e  impor tant  l o s s  
m a y  follow the  t r a n s m i s s i o n  of l ea f - ro l l  v i rus  which c a u s e s  net 
n e c r o s i s  in  potato tube r s .  S t r i c t ly  speaking, leaf ro l l  and net n e c r o s i s  can-  
not b e  control led s ince  t h e r e  is no c u r e  once the  plants  and t u b e r s  a r e  
infected. 

T h e  distr ibut ion of the  g r e e n  peach aphid is outstanding; i t  o c c u r s  
a l m o s t  world-wide, and its hos t  r ange  includes plants  in m o r e  than 30 
fami l i e s  and nea r ly  200 spec ies .  Also ,  t h i s  aphid is ab le  t o  t r a n s m i t  
o v e r  100 plant d i s e a s e s  that  a t tack  many m a j o r  c rops ,  potatoes,  beans,  
suga rbee t s ,  b r a s s i c a s ,  s u g a r  cane,  tobacco, and c i t r u s  (van Emden e t .  al .  
1969). Because  l ea f - ro l l  infect ion should be  avoided i f  poss ib le ,  a 
method of predict ing the  t i m e  of appea rance  and the  s i z e  of the  population 
of aphids  tha t  m a y  develop in and n e a r  potato fields i s  e s sen t i a l  in  
making p lans  t o  ward  off l ea f - ro l l  infection. A warning s y s t e m  w a s  
t h e r e f o r e  de te loped t o  a l e r t  g r o w e r s  t o  the  need t o  cont ro l  aphids as a 
m e a n s  of reducing the  possibi l i ty  tha t  net n e c r o s i s  will  develop in 
t h e i r  potatoes.  

The  flight habits  of the  g reen  peach aphid: The  g reen  peach aphid 
normal ly  f l ies  low t o  the  ground and f o r  shor t  d is tances ,  and the  a r r i v a l  
of winged aphids in a n  a r e a  is undirected (van Emden e t  a l .  1969). Kennedy 
(1959) and Landis  (1966) r epor t ed  that  s o m e  aphids m a y  b e  c a r r i e d  f o r  
s o m e  dis tance  in the  a i r  c u r r e n t ;  however,  Kennedy repor t ed  that these  
aphids c o m e  t o  the  end of t h e i r  flying life in a few h o u r s  and are probably 
dead in  a few m o r e  hours .  T h e r e f o r e ,  though such long-distance f l i e r s  
cannot b e  ignored, they m a y  b e  re la t ive ly  unimportant  in  the  m a s s  s p r e a d  
of leaf  ro l l  if we cont ro l  the  loca l  population. 



T h e  low flight of aph ids  w a s  one of t h e  m a j o r  f a c t o r s  tha t  enab le  
M o e r i c k e  (1951) t o  o b s e r v e  t h e  a t t r a c t i o n  of h i s  aphid t o  yellow and  its 
revu l s ion  t o  white.  Also,  Kennedy (1959) ment ioned that  t h e  g r e e n  
peach  aphid w;s f o r e v e r  r e s i s t i n g  t h e  upward a i r  c u r r e n t s  ( tu rn ing  a w a y  
f r o m  t h e  b lue -g reen  co lo r  of t h e  sky)  toward  t h e  yel low-green plants ,  
which contr ibutes  'co making  t h e  aphid in to  a s h o r t - d i s t a n c e  f l i e r .  T h i s  
t u r n i n g  away  f r o m  the  c o l o r  of t h e  s k y  w a s  a l s o  demons t ra ted  when 
a l u m i n u m  foil,  which r e f l e c t s  t h e  b lue  of the  sky ,  w a s  found t o  r e p e l  
aph ids  (van Emden  e t  a l .  1969).  In addit ion,  M a c i a s  and Mink (1969) 
found that  m o r e  winged g r e e n  peach  aph ids  al ighted on yellow (infected) 
s u g a r b e e t  p lants  than on hea l thy  s u g a r b e e t  p lan t s  and tha t  they  avoided 
plants  infected with cur ly top  v i r u s .  

C l e a r  evidence e x i s t s  tha t  winged g r e e n  peach  aphids  a l ight  on h o s t  
and  nonhost  p lants  with equal  f r equency  (van E m d e n  e t  a l .  1969). He  
found that  the  aphids  f requen t ly  al ighted and took off again  f o r  f u r t h e r  
a e r i a l  d i s p e r s a l  a t  low l e v e l s .  T h i s  type  of d is t r ibutuion o c c u r e d  wi th  
g r e a t e r  f requency w h e r e  t h e  p lants  w e r e  not d e n s e  (Kennedy 1959), wi th  
t h e  r e s u l t  tha t  t h e  aphids  concen t ra ted  a long t h e  edge of t h e  f ie ld .  We a l s o  
have  obse rved  (unpublished d a t a )  that  aphids  a r e  f i r s t  found on night-  
s h a d e  a long t h e  b o r d e r s  of pota to  f i e lds .  

P r o b i n g  habi ts  of the  g r e e n  peach  aphid .  T h e  g r e e n  peach  aphid is a n  
e f fec t ive  vec to r  of v i r u s  b e c a u s e  i t  m a k e s  n u m e r o u s  p r o b e s  of t h e  l ea f  
s u r f a c e  b y  s h o r t  (1- t o  5 -minu te )  and repea ted  i n s e r t i o n s  of i t s  s t y l e t  a t  
d i f ferent  s ~ t e s .  However,  t h e  n u m b e r  of p r o b e s  a n  aphid a t t e m p t s  is 
g r e a t e r  and t h e  p r o b e s  a r e  d e e p e r  and m o r e  prolonged on hos t  p lan t s  
than on nonhost p lants  (van E m d e n  e t  a l .  1969). It m a y  t a k e  as m u c h  
a s  15 minu tes  f o r  t h e  aphld t o  p i e r c e  t h e  e p i d e r m i s  of t h e  leaf  and  f o r  
t h e  s ty le t  t o  r each  the  phloem.  

T h e  si tuation:  T h e  u s e  of c h e m i c a l s  t o  p reven t  the  s p r e a d  of v i r u s e s  
by control l ing the  aphid v e c t o r s  h a s  been only pa r t i a l ly  s u c c e s s f u l  (van 
E m d e n  e t  a l .  1069). However ,  Powel l  (1966) showed that  t h e  p r o p e r  
t iming  of appl ica t ions  of a n  aphic ide  f o r  t h e  con t ro l  of t h e  g r e e n  peach  
aphid to  p reven t  rapid mul t ip l ica t ion of t h e  aphid s ignif icant ly  reduced  the  
s p r e a d  of l ea f - ro l l  v i r u s  in po ta toes .  Such t i m i n g  r e q u i r e s  constant  
informat ion about the  aphid population in the  pota to  field, in fo rmat ion  
about the  aphid population moving in to  the  f ield,  and informat ion about 
w h e r e  they a r e  coming f r o m .  

P la in ly  we need t o  u s e  a n  in tegra ted  approach  i n  which we put 
t o g e t h e r  a l l  the  informat ion a t  hand about t h e  g reen  peach  aphid and  
i t s  re la t ionship  t o  l e a f  r o l l  on po ta toes .  Thus ,  we mus t :  (1)  do t h e  b e s t  
job w e  can  in control l ing t h e  overwin te r ing  population on peach  t r e e s ,  
(2 )  u s e  t h e  m o s t  effective methods  of detect ing s p r i n g  m i g r a n t  
populations be fo re  they b e c o m e  infected with t h e  l e a f - r o l l  v i r u s  and 
e n t e r  t h e  potato f ield,  ( 3 )  u s e  t h e  m o s t  ef fec t ive  chemica l  and t i m i n g  
of appl ica t ions  t o  con t ro l  t h e  aph ids  in t h e  pota to  field b e f o r e  they  
c a u s e  m a s s  s p r e a d  of the  l ~ a f  - r o l l  v i r u s ,  and  (4) do a l l  w e  c a n  t o  p r o -  
t e c t  t h e  n a t u r a l  e n e m i e s  of t h e  aphids  



The aphid warning system and how it works: The aphid warning 
system is simply a system begun by the cooperative efforts of the 
Agricultural Research Service, the  Washington State Potato Commission, 
and the Washington State University Agricultural Extension Service by 
which the aphid situation is reported t o  potato growers once a week. 
Yellow-pan aphid t raps  filled with water  a r e  placed at  key locations 
in the Columbia Basin and checked twice weekly. The aphids a r e  collect- 
ed, the green peach aphids a r e  separated from other aphids, and the 
information obtained is sent to  the Potato Commission. The Commission 
publishes this data in Spud Topics for weekly distribution to  potato 
growers 

The aphid warning system is based on what we know about the green 
peach aphid. Nearly a l l  the aphids in the Columbia Basin overwinter in 
the egg stage on peach t r ee s ,  but the overwintering population can be 
greatly reduced by spraying the peach t r e e s  af ter  the eggs hatch and 
before the aphids begin to migrate  from the peach t rees .  The 1st 
winged aphids a r e  found on peach t r e e s  about April 20, and winged aphids 
begin to leave t r e e s  in increasing numbers about May 1. A peak of 
flight is reached about June 1-10, and the aphid migration from peach 
stops about June 20. The aphids set t le  on many wild and cultivated host 
plants and multiplication increases  rapidly, especially on weeds. 
Since weeds on unirrigated lands begin to d ry  up about June 1-20, l a rge  
numbers of aphids begin to make short  flights from plant to plant, 
including volunteer potatoes, some of which a r e  infected with the leaf- 
rol l  virus.  The probing habit of the aphid affords great opportunity for 
the aphids to acquire the leaf-roll  virus.  

Landis and Powell (1969)  suggested that the collection of 0 to  10 
aphidsl t rap in 3 to  4 days was a light infestation. However, this 
judgment needs to  be qualified in the light of the percentage of winged 
aphids carrying the leaf-roll  v i rus .  A higher percentage of aphids will 
have acquired the virus  in June than in July because the aphids will have 
had a bet ter  chance to  feed on volunteer diseased potato plants in June.  
By July, many of these plants have been destroyed o r  camouflaged by 
other crop plants--sometimes by potato plants; but we hope not. 

The trap-pan data must a lso be supplemented by courrts of aphids in 
potato fields. More winged aphids alight on the yellow-green diseased 
plants and on the i r  favorite host, the nightshade, than on dark green 
healthy potato plants. Therefore,  frequent observation for aphids on 
nightshade plants on head ditches and drain  ditches surrounding potato 
fields is important. 



We can normal ly  s a y  that  when aphids  a r e  found on potato leaves  
100 feet into the  field, they have been on nightshade along the b o r d e r s  of 
the  field f o r  at l e a s t  1 0  days .  Bishop (1968) showed that the  sp read  of 
leaf - ro l l  f r o m  infected potato plants  t o  adjacent  potato plants is us~ra l ly  
done by wingless  aphids.  This  sp read  can  and should he ellrnlnated by 
t h e  p r o p e r  use  of insect icides.  
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