
For o r a l  p r e s e n t a t i o n  and p u b l i c a t i o n  
i n  t h e  Proceedings  of t h e  7 th  Annual 
'"ashington S t a t e  P o t a t o  Conference, 
hioses Lake. !Yashington, February 7-9, 
1968. 

q e a d l i n e :  January  1 5 ,  1968 

PRELIhlINARY RZSULTS OF ?N ArlT\-!?'InZ PROGTlVJ FOP THY 
1 / CONTROL OF TFIE GRE7ZN PEACH APHID- ON PX.\CH TRZXS I N  THT 

2 /  COLUhlBlt? BASIN - 
Donnie 11. Powel l ,  It'. T. blondor and B. J. L,andis 

. Entomology Research D i v i s i o n ,  US%\, ARS 
Yakima, I'Jashington . . 

. . 
. , 

During t h e  l a t e  19501s ,  compared w i t h  t h e  p r e s e n t ,  fewer 
- g r e e n  peach aph ids  and l e s s  ev idence  of l e a f  r o l l  d i s e a s e  were 

appa ren t  on p o t a t o e s  i n  t h e  Col'umbia Basin. The p r i n c i p a l  r e -  
ason  f o r  t h e s e  low p o p u l a t i o n s  of a p h i d s  was the  sma l l  number 

, of peach t r e e s ,  t h e  main ove rwin te r ing  h o s t  of t h e  aphid. :!s 
t h e  Bas in  developed,  fa rmers  p l a n t e d  more and more t r e e s  on t h e  
o l d  and new farm u n i t s ,  and now t h e s e  r a t h e r  uniformly d i s t r i -  
b u t e d  t r e e s  p r o v i d e  thousands of ove rwin te r ing  s i - t e s  f o r  t h e  

.. aphid.  

I n  1966,  275 s q u a r e  m i l e s  of l and  were s e l e c t e d  f o r  a  
l a r g e - s c a l e  experiment t o  de te rmine  whether  damage t o  p o t a t o e s  
by aph ids  and l e a f  r o l l  d i s e a s e  could  be reduced m a t e r i a l l y  by 

' d e s t r o y i n g  t h e  aph ids  on peach t r e e s  be fo re  t h e y  migrated t o  
t h e  p o t a t o e s .  Th i s  exper imenta l  a r e a  extended from Othe l lo ,  
west  t o  t h e  Columbia R ive r  and from n e a r  t h e  c r e s t  of t he  Frenc 
man Hills s o u t h  t o  t h e  Saddle Mountains rPowell  and !-'ondor 1967 

- Fh~e--~pres~en-&~-reportpdesc~r~gbe+t.h~e method~s-~~us ed--i+~-t&e~~~exaer~im 
and g i v e s  some p r e l i m i n a r y  d a t a  showing t h e  degree  of suppre  
s i o n  of aph i2s  rvi th in  t h e  c o n t r o l  a r e a  i n  1966 anc'i 1967. 

M a t e r i a l s  and F!ethods: I n  an i n t e n s i v e  survey of t h e  ex- 
p e r i m e n t a l  a r e a  e a r l y  i n  t h e  s p r i n g  of 1966, a l l  peach t r e e s  
found '  were p l o t t e d  on Columbia Basin P r o j e c t  farm maps. : 'hen 
a  second su rvey  of t h e  a r e a  was made i n  t h e  s p r i n g  of 19G7, 
some t r e e s  t h a t  had been missed d u r i n g  t h e  f i r s t  survey  an(; 

1/ Myzus g e r s i c a e  [Su lze r ]  [Hemiptera:  p h i d i d a e ]  - 
, ,  . , :  

2 /  I& c o o p e r a t i o n  wi th  i h e  Col lege  of > . g r i c u l t u r e ,  Research 
Cen te r ,  Yashington S t a t e  U n i v e r s i t y ,  Pullman, and t h e  Yashing- 
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many t r e e s  t h a t  had been p l a n t e d  i n  1966 were added t o  t h e  maps. 
Then be fo re  any s p r a y i n g  was done, the owners of t h e  t r e e s  were 
asked t o  s i g n  an  agreement a l lowing u s  t o  s p r a y  t h e  t r e e s .  Thus 
i n  Apri l  1966 and a g a i n  i n  ? p r i l  and May 1967,  a l l  bu t  a  few re -  
croded t r e e s  i n  t h e  exper imenta l  a r e a  were sprayed w i t h  an  e f f e c -  
t i v e  aphic ide .  

One method used t o  de te rmine  t h e  e f f e c t  of t h e  $ ree  spray- 
i n g  on t h e  c o n t r o l  of t h e  aphid  was t o  r e c o r d  t h e  d e n s i t y  of 
aph id  f l i g h t .  S t a r t i n g  i n  Kay of each y e a r  when t h e  winged aph- 
i d s  u s u a l l y  s t a r t  l e a v i n g  t h e  peach t r e e s ,  60 yel low aphid t r a p s  
f i l l e d  w i t h  wate r  were p laced  a t  s e l e c t e d  l o c a t i o n s  two m i l e s  
a p a r t  throughout  t h e  c o n t r o l  a r e a .  Th i s  t r a p  l i n e  was 130 m i l e s  
l o n g  s i n c e  it c r i s s - c r o s s e d  back and f o r t h  and aph ids  were col-  
l e c t e d  from t h e  t r a p s  t w i c e  weekly each y e a r  from h!ay t o  August. 

~ e c a u s e  some g reen  peach aph ids  a r e  produced on weeds and 
annua l  c rops  a s  w e l l  a s  on peach t r e e s ,  t h e  k ind  and number of 
t h e  most abundant p l a n t  s p e c i e s  w i t h i n  a  1/4-mile r a d i u s  of each 
t r a p , w e r e  recorded on i n d i v i d u a l  maps i n  June of each yea r .  
These paps  were used t o  l e t e r m i n e  t h e  p robab le  sou rce  of l a r g e  
numbers of aph ids  t aken  i n c e r t a i n  t r a p s ,  p a r t i c u l a r l y  a f t e r  t h e  

' m i g r a t i o n  of a p h i d s ' f r o m  t h e  peach t r e e s  had s topped;  

" 'hether' the wingeg aph ids  c o l l e c t e d  i n  t r a p s  developed on 
peach t r e e s  o r  on annual  p l a n t s  such a s  weeds can be determined 
by exaniriing t h e  a p h i d s  wi th  a  microscope:  winged g reen  peach 
a p h i d s  produced 'on peach t r e e s  have s h o r t  an tennae  and narrow, 
c y l i n d r i c a l  c o r n i c l e s  r l~oney  tubes] .  .:ringed aph ids  developing 
on annual  p l .ants  have long antennae an& s l i g h t l y  svrollen corn- 
i c l e s .  By looking  c l ~ s e l y  a t  each aph id  c o l l e c t e d  i n  t h e  t r a p s  
i n  t h e  s p r i n g ,  we could de te rmine  how many had developed on : 
peach t r e e s  and a p p a r e n t l y  su rv ived  'the s r r a y  and horv many had 
<!eveloped on a n n u a l ' p l a n t s  du r ing  t h e  s p r i n g  and swmer .  There- 
f o r e ,  i n  1967, t h e  p robab le  sou rce  of t h e  winged aph ids  i n  t h e  

' t r a . ? ~  was f i r s t  determined by checking t h e  i n d i v i d u a l  maps t o  
Setermine t h e  s p e c i e s  of p l a n t s  sur rounding  t h e  t r e p  and t h e n  ay:exanfn-ing--tlTe-% ni;enm~--~ ~- 

8 a e  and c o r n i c l e s  of each aphid.  

::'e a l s o  observed t h e  ra-be of i n c r e a s e  i n  t h e  p o p u l a t i o n  of 
a p h i d s  i n  8 curither of 7 o t a t o  f i e l d s  by count ing  t h e  aph ids  on 
25 compouncl l e ~ v e s  of p o t a t o  p icked  a-t random once a  week from 
June to.  ,!.ugust i n  each. of. 1 5  f i e l d s .  i n  1966 and i n  23 f i e l d s  i n  
1967. 

Z e s u l t s :  The n m b e r  of urban o r  ru ra l .  p r o p e r t i e s  on which 
we found peach t r e e s  v a r i e l  dur ing  t h e  two y e a r s .  Sca l e  i n s e c t s  
had lc i l l ed  o r  s o  bad ly  Carnage6 some t r e e s  t h a t  t h e - g r o w e r s  re -  
moved them between t h e  t ime  of t h e  f i r s t  and second su rve rys .  
Also,  some peach t r e e s  :*?ere missed i n  t h e  f i r s t  su rvey  [Table  11. 
Thus, on ly  88.7% of t h e  t r e e s  a c t u a l l y  p r e s e n t  ware sprayed i n  
1966. I n  1967,  99.37h of t h e  recorded  t r e e s  were sp rayed ,  i n c l u -  
dink 563 newly p l a n t e d  peach t r e e s .  

The d a t a  c o l l e c t e d  from t h e  60 aphid  t r a p  pans  showed t h a t  
63.5C\ fewer g reen  peach aph ids  were i n  f l i g h t  i n  t h e  c o n t r o l  
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a r e a  i n  1967-  compared with 1566. F ignre  1 shov:s t h a t  t h e  
number of a p h i d s  i n  f l i g h t  e a r l y  ir? t h e  season was low an:! oc- 
cu r r ed  a.t about  t h e  'same t ime !1oth y e a r s .  b u t  a f t e r  Tune 20,  
t h e  two p o p u l a t i o n s  p r o g r c s s e l  i n  ve ry  d i f f e r e n t  ways. Tn 1966 

: t h e  p o p u l a t i o n  averaged 1 aphid p e r  t r a p  on June SC,  11 auhids  
p o r  t r a p  on J u l y  5 ,  and 41 aph ids  p e r  t r a p  on '.u:;ust 1. 1n 
1.967, a  p o p u l a t i o n  of 1 aphid p e r  t r a p  was n o t  reechecl a n t i 1  

,August 8 ,  and t h e  g r e ~ t e d t  s e a s o n a l  p o p u l a t i o n ,  3 agh ids  p e r  
, t r a p ,  occurred kugust  1.2. .:!lso, a s  might have been expccted 
on t h e  b a s i s  of t h e s e  numbers, t h e  p o p u l a t i o n s  on n o t a t o e s  
were 9 7 . 2 %  lower  r r i g u r e  1). 

Table  1.--The nu:nber of ! ? roper t i e s  con ta in i i lg  peach Zrees  2116 tlie nunbes oT i.t.ac'!i t r e e  

i n  tile c o n t r o l  a r e a .  1966-67. 
- 

Number of Llunber 0; t r e e s  _ X ~ T ? ?  

Segment o'f t h e  p r o p e r t  ie:: 1966 - - 1567 l , l a ~ ~ t i n ; ;  

c o n t r o l  a r e a  ,. 1966 1967 . sprayed U :ye6 Sprayed Ui:spra:.retl 1967 

O t h e l l o ,  C i t y  144 l J 6  258  j 26 1 u 67 " 

Royal C i ty ;  C i t y  14 13 3U 1 2: Li d 

E1ocl:s 45 and 49, 7 3  67 7-19 G I 1265 i 3 i! 
., 

L . 7 7 .  of O t : ~ e l l o  

Elocks  80 t o  85, 23 23 SOSJ 2 &+;.J - 7 .I 
Xoy"1 S lope  

ElocLc 67 ,-- - 
itoyal S lope  

T o t a l  257 3Cil 7 ~" :, j 5 6 3  
-- $584 L C >  J46?  -* -- 

Fig .  1 . - -Seasonal  p o p u l a t i o o s  of  ay:l i is  i i l  1966 a~:<: : 3 E i  

d e t e m i n e d  by t r a p  psn col%cc'ilan.; o.16 co i r l t s  

oi a2il ids i n  corunercial  [ , s t a t3  f i e l d s  v?i:hin 

t h e  c o n t r o l  a r e a .  





The maps showing t h e  s p e c i e s  of p l a n t s  p r e s e n t  around each 
t r a p  and t h e  d a t e s  when t h e  aph ids  were c o l l e c t e d  i n  the  t r a p s  
were used a s  g u i d e l i n e s  i n  e s t i m a t i n g  t h e  p r o p o r t i o n s  of winged 
aph ids  produced on peach t r e e s  o r  on annual  p l a n t s  such a s  weeds 
and o t h e r  c u l t i v a t e d  crops .  The c o l l e c t i o n s  showed t h a t  n e a r l y  
100% of t h e  winged aph ids  c o l l e c t e d  i n  t r a p  pans  w i t h i n  2 t o  5 
m i l e s  of peach t r e e s  u n t i l  about  June 1 5  had s h o r t  antennae a n t  
s l e n d e r  c o r n i c l e s ,  showing t h a t  t h e y  were produced on peach. 
The aph ids  c o l l e c t e d  i n  t h e  t r a p  pans  a f t e r  June 1 5  had long  
an tennae  and s l i g h t l y  swol len  c o r n i c l e s ,  shoviing t h a t  t h e y  were 
produced on herbaceous p l a n t s .  I n  a r e a s  where t h e r e  s e r e  no 
peach t r e e s  w i t h i n  5  m i l e s  of a  t r a p ,  we assumed t h a t  a l l  t h e  
aph ids  had been produced on weeds o r  c u l t i v a t e d  crops .  Although 
t h e  pe rcen tage  of aph ids  produced on peach t r e e s  decreased and 
t h o s e  on o t h e r  s p e c i e s  of p l a n t s  i nc reased  du r ing  t h e  f i r s t  two 
weeks of June,  t h e  pe rcen tage  of aph ids  produced on weeds a l s o  
decreased  and t h o s e  on some c u l t i v a t e d  c r o p s  i nc reased  a s  t h e  
season  progressed .  

I n  1966,  i n  t h e  Crab Creek a r e a  where no peach t r e e s  were 
found,  we assumed t h a t  t h e  aph ids  i n  t h e  t r a p s  had develop >d 
e i t h e r  on weeds o r  on c u l t i v a t e d  c rops .  The antennae and corn- 
i c l e s  were t h e r e f o r e  n o t  examined, and t h e  p robab le  o r i g i n  was 
des igna t ed  e i t h e r  a s  weeds o r  c u l t i v a t e d  c r o p s  depending on 
t h e  f l o r a  sur rounding  each t r a p  [Table  3 ) .  I n  1967, a  pre l im- 
i n a r y  s e p a r a t i o n  was made of t h e  winge? aph ids  from a l l  t r a p s  
on t h e  b a s i s  of t h e  p l a n t s  found around each t r a p ;  t h e n  each 
aphid  was examined f o r  morphological  d i f f e r e n c e s  t h a t  e i t h e r  
confirmed o r  r e f u t e d  t h i s  p r e l i m i n a r y  s e g r e g a t i o n .  The co r r e -  
l a t i o n  between t h e s e  two methods of i d e n t i f i c a t i o n  i s  shown 
i n  Table 3 .  
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