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ABSTBBCT 

The p o t e n t i a l  f o r  pest management i n  growing wiae g r a p e s  i n  

central R a s h i n g t o n  is e x a m i n e d  bere, based on c o m m u n i c a t i o n  u i  th 

p r o f e s s i o n a l s  i n  g o v e r n m e n t  and  t h e  i n d u s t r y ,  on a s u r v e y  of 

l i t e r a t u r e ,  a n d  on t h e  r e s p o n s e s  of 3 2  g r o w e r s  t o  a 

q u e s t i o n n a i r e ,  The i n d u s t r y  is a p p r o p r i a t e  fo r  i n t e g r a t e d  p e s t  

nanagement ( I P 3 )  b e c a u s e  o f  t h e  f c l l o w i n g  factors: vineyard 

pests are @ore  easily r educed  and s a p p r e s s e d  b y  n a t u r a l  Beans 

t h a n  a re  p e s t s  i n  a n n u a l  c r o p s ;  p e s t  control costs are h i g h ,  

a v e r a g i n g  a b o u t  $IYfi/acre; vine g r a p e s  are a high v a l u e  crop; 

r e c e n t  e x p a n s i o n  i n  terms uf a c r e a g e  p l a n t e d  has been e x p l o s i v e ;  

f u t u r e  g rowth  is h a r d l y  l i m i t e d  b y  a v a i l a b l e  s u i t a b l e  l a n d ;  the 

preseat a n d  a n t i c i p a t e d  acreage is sti l l  within a r e l a t i v e l y  

compact area; t h e  c v r r e d t  l e v e l  of c o n p e t i t i o n  between growers 

demands  that i n p u t s  a re  o p t i m i z e d ;  and s n c c e s s f u l  fP?l is a l r e a d y  

p r a c t i c e d  i n  C a l i f o r n i a .  

Ijiost o f  t ha growers s u r v e y e d  responded p o s i t i v e l y  t o  t b e  

s u g g e s t e d  o u t l i n e  of a p e s t  m a n a g e a e n t  s e r v i c e  and f a v o r e d  t h e  

i d e a  o f  a d v i c e  from a f u l l y  i n d e p e n d e n t  c o n s u ; t t a n t  h i r e d  o n  the 

basis o f  acreage, 

T h e  h a b i t s  a n d  c u r r e n t  s t a t u s  of p e s t s  of v i n e  grapes and  

t h e  control o p k i o a s  a v a i l a b l e  a r e  d i s c u s s e d ,  a s  well as the 

s e r v i c e s  t h a t  could be p rov ided  b y  a pest managex, Limited local 

r e s e a r c h  u p  to now B e a m  that a c t i o n  t h r e s h o l d s  and sampling 

m e t h o d s  h a v e  been e s t a b l i s h e d  for a few p e s k s  o n l y ,  and some key 

environmental f a c t o r s  have yet t o  be i d e n t i f i e d ,  

iii 
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1, I n t r o d u c t i o n  

European w i n e  grapes ,  ' b i t i s  ~giigya_ L, were first p l a n t e d  

in e a s t e r n  Bashingtcsn  a r o u n d  1900 when t h i s  s e m i - d e s e r t .  r e g i o n  

was f i r s t  b e g i n n i n g  t o  come u n d e r  i r r i g a t i o n  iAnon. 1 9 8 2 ) -  

However, e x p a n s i o n  o f  t h e  w i n e  i n d u s t r y  i n  B a s h i n g t o n  was v e r y  

s l o w  until a b o u t  t h e  l a s t  I 5  y e a s s ,  I n  1967, A n d r e  T c h e l i s t c f i e f f  

s a ~ p l e d  a G e w u r z t r d m i n e r  fron t h e  Yakima V a l l e y  a n d  p r o n o u n c e d  

i t  t h e  b e s t  G e w u r z t r a m i u e x  y e t  p r o d u c e d  i n  the O n i t e d  States 

[ B e r e d i t h  1980) .  A t  app rox in ra t e ly  t h e  s a m e  time, intensive 

viticultural research was started b y  B a s h i n g t o n  State  U n i v e r s i t y  

[W,S.U, ), T h i s  e a r l y  res-earch c o n c e n t r a t e d  o n  i d e n t i f y i n g  t h e  

n o s t  suitable v i n e y a r d  sites and v a r i e t i e s ,  The u l t i a a t e  test, 

of course, was t h e  judgement  o f  the vine guality associated with 

v a r i e t y  and site. T h e s e  s t u d i e s ,  in a d d i t i o n  t o  a g r o w i n g  

a c c e p t a n c e  of v a r i e t a l  wines produced i n  W a s h i n g t o n ,  h e l p e d  t o  

set off an e x p l o s i o n  in t h i s  i n d u s t r y  w i t h i n  t h e  past f i v e  

years. There are a t  p r e s e n t  (1983) 7906 acres 1 of E u r o p e a n  

v a r i e t a l  g rapes  p l a n t e d  i n  the state ,  o f  which 4502 acres h a v e  

been  p l a n t e d  s i n c e  1980 and h a y e  n o t  y e t  come into p r o d u c t i o n  

{Poiwell, K i r p e s ,  a n d  Hage l  1983 ) .  By t h e  e n d  of 1983, a b o u t  

'1590 acres will h a v e  come into p s o d u c t i s n  for t h e  first tirne, ------------------ 
1 Since t h i s  p a p e r  i s  wri t ten  l a r g e l y  f o r  reading w i t h i n  t h e  
B n i t e r l  S t a t e s ,  w h e r e  metric units of measuretaent  have not beea 
a d o p t e d ,  t h e  Z n g i i s h  systeB h a s  b e e n  r e t a i n e d ,  



i n c r e a s i n g  the state's p r e v i o u s  total p r o d u c t i o n  by  a l m o s t  50%. 

T h i s  r a p i d  g rowkh  i n  acreage p l a n t e d  is n o t  t h e  o n l y  • ’ o m  of 

g r o w t h  that t h i s  i n d u s t r y  h a s  u n d e r g o n e ,  

About  t e n  y e a r s  a g o ,  t h e r e  were f o u r  v i n e r i e s  i n  t h e  s ta te ,  

Now t h e r e  a r e  Bore t h a n  30 bonded w i n e r i e s  aad a p p a r e n t l y  Bore 

i n  t h e  p l a n a i n a  s t a g e s  (Anorn, 1982). T h e  i n d u s t r y  is d o ~ g i n a t e d  

by one w i n e r y ,  C h a t e a u  S t e .  H i c h e l l e ,  which owns a n d  manages  

2800 a c r e s  o f  v i n e s ,  50% of n h i c h  a r e  now b e a r i n g .  A t  t h e  

o p p o s i t e  end o f  t h e  s ize  scale is t h e  H i n z e r l i n g  winery of, the 

lower Yakima V a l l e y ,  which produces vines from i t s  own 24 acres 

s f  vines. B o t h  w i n e r i e s  p u r c h a s e  grapes from i n d e p e n d e n t  g r o w e r s  

t o  supplement t h e i f  own c r o p s .  

Compared v i t h  o t h e r  c r o p s  g r o v n  i n  t h e  i r r i g a t e d  f a r m  l a n d  

of e a s t e r n  g a s h i a g t o n ,  v i n e  g r a p e s  c a n  y i e l d  h i g h  a t o n e t a r y  

r e t u r n s ,  d e p e n d e n t  on  s e v e r d l  factors, B m n g  t h e s e  are  t h e  

v a r i e t y  grown, y i e l d ,  l o c a l  v i n e r y  s u p p i y  aad demand, and t h e  

i n t e r n a t i o n a l  m a r k e t p l a c e ,  T h e  a v e r a g e  re venue is a t  p r e s e n t  

$3615/acre f corn a n  a v e r a g e  y i e l d  of 5.44 t o n s / a c r e  ( K i r p e s  G 

F o l v e l l  7 9 8 3 ) -  T h e s e  figures are  t h e  nteans of t h e  eight l e a d i n g  

v a r i e t i e s  grogn, T h e  e s t i a r a t e d  t o t a l  p r o d u c t i o n  costs f o r  a 

r e a t u r e  50-acre v i n e y a r d  made up of e q u a l  a r a o u a t s  of t h e s e  e i g h t  

v a r i e t i e s ,  is $2161/ai=re [Kirpes E P o l v e l f  1983) , By simply 

s u b  t rac  t i n g  t o t a l  p r o d u c t i o n  cost f r o m  a v e r a g e  r e v e n u e ,  the 

a v e r a g e  n e t  r e t u r n  to managereent is $ 1 4 5 3 / a c r e ,  

The costs of v i n e y a r d  e s t a b l i s h ~ e n t  ace a l so  h i g h  r e l a t i v e  

to  other a g r i c n l t n r a f  c r o p s ,  X x c l u d i n g  the p r i c e  of land, t h e  



e s t a b l i s h m e n t  c o s t s  o v e r  t h e  first t h r e e  p a r s  are  $7068/ac re ,  A 

s m a l l  c r o p  is h a r v e s t e d  a t  the e n d  of  -the t h i r d  s e a s o n  w o r t h  

a b o u t  F7352/acre w h i c h  r d u c e s  t h e  net i n v e s t m e n t  t o  $ 5 7 1 6 / a c r e  

f o r  a t h r e e -  y e a s - o l d  vineyard { K i r p e s  a n d  P o l  well 7983). This 

still r e p r e s e n t s  a s u b s t a n t i a l  i n v e s t ~ e n t ,  p a r t i c u l a r l y  a s  

v i n e y a r d  size i n c r e a s e s ,  f o r  example ,  t h e  n e t  i n v e s t a e n t  o n  a  

t h r e e - y e a r - o l d ,  5 0 - a c r e  v i n e y a r d  is a b o u t  $ 2 8 5 , 0 0 0 ,  

T o t a l  p e s t  c o n t r o l  c o s t s  on mture vineydrds a r e  e s t i r t t a t e d  

a t  XIY5/acre,  r e p r e s e n t i n g  6% t o  7% o f  t h e  a n n u a l  t o t a l  ' 

production c o s t s  ( R i r p a s  E Folwell  1983) .  Losses t o  certain 

pests c a n  be s u b s t a n t i a l ,  p a r t i c u l a r l y  t o  t h e  u n i n f  orwed 

producer  who Ray h a v e  had lit-tlc p r e v i o u s  e x p e r i e n c e  i a  

v i t i c u l t u r e ,  Due 'to t h e  recat  s u r g e  of g r c v t h  i n  t h i s  industry, 

t h e r e  h a s  been l i t t l e  time f o r  a g r i c u l t u r a l  r e s e a r c h  i n  wine 

g r a p e  produc-t ioa ,  Besearch on g r a p e s  i n  W a s h i n g t o n  h a s  

c o n c e n t r a t e d  p r i t a a r i l y  o n  the cv, ~ o n c ' o r d ,  ' d e r i v e d  fro@ t h e  rsild 

f o x  g r a p e ,  which  h a s  long donrinated g r a p e  p r o d u c t i o n ,  Until now, 

most of t h e  v i n e  g r a p e  research conducted i n  w a s h i n g t o n  h a s  

a d d r e s s e d  t h e  i ~ p o r t a n t  basic issues of site selegtion and 

v a r i e t a l  a d a p t a t i o n ,  Little work h a s  been directed toward 

c u l t u r a l  p r a c t i c e s  and  even less to p e s t  aahagement ,  which is 

t o o  new t o  b e  s o p h i s t i c a t e d ,  b u t  should inprove w i t h  i n c r e a s e d  

l o c a l  research and e x p e r i e n c e .  

This study is an effort to  give an o v e r v i e w  of t h e  known. 

p e s t  p r o b l e m s  f a c i n g  t h e  wine grape  industry i n  the state,  and 

t o  d e t e r m i n e  t h e  p o t e n t i a l  fo r  improved, n o r e  k n o w l e d g e a b l e  p e s t  



management, p r i m a r i l y  t h r o u g h  a n  i n d e p e n d e n t l y  o p e r a t e d  p e s t  

management consultant service, T h e r e  a r e  s e v e r a l  r e a s o n s  for 

considering t h e  p o t e n t i a l  o f  p r o f e s s i o n a l  p e s t  management i n  

t h i s  c r o p  a t  this t i m e .  

T h e  r e l a t i v e l y  h i g h  s a f u e  of wine g r a p e s  af lows the 

p r o d u c e r  t o  consider i n t e n s i v e  p e s t  management, p a r t i c u l a r l y  

with a n e t  r e t u r n  t o  manageBent a v e r a g i a g  $1500/acre .  T h e  h i g h  

i n i t i a l  c a p i t a l  i n v e s t ~ e n t  i n  v i n e y a r d  e s t a b l  i s h ~ e n t  as  w e l l .  a s  

the current e c o n o ~ i c s  of t h e  i n d u s t r y ,  c h a r a c t e r i z e d  by an '  

a p p a r e n t  i m b a l a n c e  be tween  s u p p l y  a n d  demand,  should make the 

g o a l  of o p t i m i z i n g  p r o d u c t i o n  e f f i c i e n c y  a top p r i o r i t y  The  

r e l a t i v e l y  y o u n g  a s s o c i a t i o n  between p r o d u c e r s  a n d  t h i s  c r o p  

s h o u l d  r e s u l t  i n  a n  o p e n - m i n d e d n e s s  t o  avai lable  e x p e r t i s e  t h a t  

may not b e  s o  e v i d e n t  i n  o t h e r  c r o p s ,  w h e r e  the r e l a t i o n s h i p  h a s  

had  a l o n g e r  time t o  m a t u r e ,  The i n d u s t r y  is c fear fy  i n  a g r o w t h  

p h a s e  a t  p r e s e u t  and f u t u r e  e x p a n s i o n  is not l i m i t e d  by 

a v a i l a b l e  s u i t a b l e  l a n d ,  From a b i o l o g i c a l  v iewpo in t ,  p e r e n n i a l  

g r a p e v i n e s ,  like tree f r u i t s ,  r e a a i n  r e l a t i v e l y  undisturbed and 

a b l e  t o  s u p p o r t  a d i v e r s e  and  b a l a n c e d  i n s e c t  p o p u l a t i o n ,  This 

f i t s  well w i t h  t h e  p e s t  management c o n c e p t  t h a t  a t t m p t s  t o  

maximize  t h e  e f f e c t s  of n a t u r a l 1  y  o c c u r r i n g  p a r a s i t e s  a n d  

predators of key p e s t  species, 

T o  s u p p k m s n t  my r e v i e v  of t h e  a p p r o p r i a t e  l i t e ra t  u r e ,  a 

questionnaire was d i s t r i b u t e d  to 32 growers. This s u r v e y  sampred 

about  33% o f  t h e  g r o w e r s ,  but  r e p r e s e a t s  82% of the prese la t  

b e a r i n g  acreage, 50% of t h e  p r e s e n t  n o n - b e a r i n g  acreage, a n d  65% 



of the totdl acre -age  planted to wine g rapes  i n  t h e  state, The 

g r e a t e s t  value arid p o i n t  sf t h e  s u r v e y  was t o  m a s u r e  a t t i t u d e s  

of growers toward possible adoption of a pest management s e r v i c e  

and t o  gain some i n s i g h t  on pest species being e n c o u n t e r e d  and 

p e s t  c o n t r o l  practices, The ma jcriity of growers surveyed seemed 

genuinely i n t e r e s t e d  i n  improving t h i s  a s p c  t of p r o d u c t i o n  aed 

some thought t h a t  t h e r e  was a lack of l o c a l  exper t i s e  i n  wine 

grape p e s t  management. 



11, Prodaction 

T h e  W a s h i n g t o n  g r a p e  a c r e a g e  is d o m i n a t e d  b y  Concord 

grapes ,  with a p p r o x i m a t e l y  20,000 acres p l a n t e d  in t h i s  v a r i e t y  

i n  e a s t e r n  Washington {Polwclf, Magel, a n d  Ztirpes 1982).  C o n c o r d  

was f i r s t  c u l t i v a t e d  i n  C o n c o r d , t V t a s s a c h u s e t t s  i n  3352 and  is 

b e l i e v e d  t o  b e  a cross b e t w e e n  t h e  wild f o x - g r a p e ,  E, labrustzz, 

and  t h e  Catawba ,  which is ntost p r o b a b l y  n a t i v e  t o  North C a r o l i n a  

and was t h e  p r i n c i p a l  c u l t i v a t e d  Aaerican wine g r a p e  i n  t h e  

185Ogs (Wagner 190.3). PKe Ccacord was a u  i n s t a n t  success a s  a  

t a b l e  g r a p e ,  f o r  its f r u i t  was t a s t y  a n d  a t t r a c t i v e ,  a n d  the 

v i n e  was hardy  and would t o l e r a t e  n e g l e c t ,  Houever, i ts  s t r o n g l y  

**foxym 1. aroma typical of t h e  grapes nat;ive to t h e  e a s t e r n  

U n i t e d  S ta tes  makes i t  u n s u i t a b l e  f o r  gara l i t y  wine p r o d u c t i o n  

[Wagner 1963). 

Over  h a l f  of the Vitis species i n  t h e  w o r l d  are n3tive t o  

Hortn Bnterica a n d  t h e r e  are some m a j o r  d i f f e r e n c e s  be2wer;a our 

n a t i v e  s p e c i e s  and the E u r o p e a n  V - v i n i f e r a ,  which is t h e  major 

vine g r a p e  s p e c i e s  83rovn in C a l i f o r n i a ,  Oregon, Washing ton  and  

most of t h e  rest of the world, The native American grapes, ----------------- 
1 T h i s  t e r n  refers t o  t h e  taste i m p a r t e d  b y  ~ e t h y l  a n t h r a n i l a t e ,  
an a r o ~ a t i c  substance which d e v e l o p s  d u r i n g  t h e  ripening of 
labrusca-ty p e  g r a p e s ,  



V, l a b r u s c a  E, , V - r i p a r i a  Hichaux, and  V ,rupestrig Scheefe, to ---- --- 
name a  f e n ,  h a v e  a d i f f e r e n t  r o o t  a n d  v i n e  s t r u c t u r e ,  w h i c h  

makes t h e m  w i n t e r  hardy  and d i s e a s e  and p e s t  r e s i s t a n t  by 

c o m ~ a r i s o n  w i t h  xt vinifera,  The fruit q u a l i t y  d i f f e r s  also. I n  

general, t h e  f r u i t  sf t h e  n a t i v e  species contains much more a c i d  

and lauck less s u g a r  t h a n  t h a t  o f  t h e  European vines and is 

dif rerent i n  a p p e a r a n c e ,  f l a v o r ,  t a s t e ,  aad sae l l .  Because  of 

t h e  poor q u a l i t y  wine produced from t h e s e  g r a p e s ,  t h e r e  were 

several e f f o r t s  t o  c u l t i v a t e  v i a i f e r a  i n  v a r i o u s  p a r t s  of the 

e a s t e r n  U-S , ,  s t a r t i n g  a s  early a s  1616, I n  t h a t  y e a r ,  a 

v i n i f e r a  v i t i c u l t u r e  uas  a t t e a y t e d  i n  Virginia, b u t  it failed 

due t o  some unknown s i c k n e s s  a f f e c t i n g  t h e  v i n e s .  Over  t h e  n e x t  

two ceeturies, v i n i f e r a  v i n e y a r d s  were p l a n t e d  i n  3 a s s a c b u s e t t s ,  

Rhode I s l a n d ,  t h e  C a r o l i n a s  and Georgia, but  all t h e  a t t e a p t s  

c o n s i s t e n t l y  failed, It  was no& u n d e r s t o o d  a t  t h e  tinte why wild 

g r a p e s  s h o u l d  be s o  p r o l i f i c  when it was so d i f f i c u l t  to grow 

v i n i f e r a ,  The reason was t h a t  v i n i f  era l a c k e d  n a t u r a l  i ~ m u n i t y  

o r  r e s i s t a n c e  t o  p e s t s  and d i s e a s e s  which the w i l d  n a t i v e  g m p e s  

had e v o l v e d  w i t h  and c o u l d  tolerate (Hayner  1963) ,  

1x1 the l a t e  1 8 t h  c e n t u r y ,  a vinifera p l a n t i n g  i n  Kentucky  

was unthrifty w i t h  the e x c e p t i o n  of one v a r i e t y ,  a b l a c k  g r a p e ,  

which  a p p e a r e d  to be t h r i v i n g ,  T h i s  g r a p e ,  t h e  A lexande r ,  

thought t o  h a v e  b e e n  planted as s e e d  from t h e  Cape of Good Hope 

was c o ~ s i d e r e d  the first v i n i f e r a  v a r i e t y  t o  p roduce  well i n  , 

America- I n  r e a l i t y ,  t h e  A lexande r  is a c r o s s  between n a t i v e  

l a b r u s c a  and  i n t r o d u c e d  v i n i f ' e r a .  {#agner  3 9 6 3 ) -  



A • ’  tef the s u c c e s s f u l  c u l t i v a t i o n  o f  the A l e x a n d e r ,  American 

viticulture t u r n e d  a g a i n  t o  cultivation o f  t h e  n a t i v e  g r a p e s .  

The Catawba was  t h e  p r i n c i p a l  c u l t i v a t e d  n a t i v e  Anierican wine 

g r a p e ,  a n d  its o r i g i n ,  l i k e  t h a t  of the A l e x a n d e r ,  is cloudy, 

Bore i m p o r t a u t l y ,  t h e  w i n e  p roduced   fro^ it was acceptable. 

C u l t i v a t i o n  of n a t i v e  g r a p e s  h a d  become a prof i t a b l e  i n d u s t r y  fay 

the i id-1880s. A n o t h e r  variety grown was the C l i n t o n ,  a 

V,r&,a_r&g v a r i e t y  which would becolge t h e  parent of eaany red wine -- 
h y b r i d s  to come, a i t h  t h e  s u c c e s s  of C o n c o r d  c u l t i v a t i o n ,  g r a p e  

g r o w e r s  callte t o  r ea l i ze  the v a l u e  of c r o s s i n g  different 

v a r i e t i e s  a n d  c u l t i v a t i n g  the offspring, T h i s  i d e a  was self 

a d v e r t i s e d  a n d  led t o  the deve.lopment o f  s e v e r a l  new h y b r i d s  i n  

t h e  l a t e  1800s, H o s t  v e r e  u n d e s i r a b l e ,  b u t  sonte b~catge i n p o r t a n t  

n a t i v e  wine g r a p e s  f a a g n e r  19631, 

I t  was i n  the l a t e  1800s t h a t  the grape p h y f l o x e r a ,  

was r a v a g i n g  t h e  v i n e y a r d s  o f  F r a n c e  a s  a n  i n t r o d u c e d  p e s t .  

P r e a c h  v i t i c n l t n r i s t s  brought n a t i v e  Amer ican  v i n e  g r a p e  

v a r i e t i e s  t o  Prance hoping to u s e  t h e n  f o r  direct p r o d u c t i o n ,  

t a k i n g  a d v a n t a g e  of t h e i r  known r e s i s t a n c e  t o  this pest, T h e s e  

v a r i e t i e s  v e r e  e f f e c t i v e l y  e s t a b l i s h e d ,  b u t  t h e  wfoxy f*  aroma 

t y p i c a l  of the g r a p e s  was n o t  d e s i r a b l e ,  a n d  t a i n t e d  t h e  f i n a l  

product, But once g r a f t i n g  2 e c h n i q u e s  vere d e v e l o p e d ,  p r e f e r r e d  

v i n i f e f  a v a r i e t i e s  were g r a f t e d  o n t o  Aaien-ican r o o t s t o c k s ,  t h q s  

e l i m i n a t i n g  t h e  problem o f  f l a v o r ,  while u s i n g  the r o o t s t o c k ~ s  

r e s i s t a n c e  to p h y l l o x e r a .  {@agaez 1 9 6 3 ) .  



T h e  w i n e  g r a p e  industry i r i  t h e  eastern U,S. cam t o  be 

b u i l t  u p a n  s e v e r a l  hybrids w h i c h  r e t a i n e d  r e s i s t a n c e  t o  pests 

and d i s e a s e s  a n d  had  improved  f r u i t  q u a l i t y ,  However, wine  

produced  froa t h e s e  h y b r i d s  is still considered i n f e r i o r  t o  v i n e  

p r o d u c e d  f r o a  p u r e  v i n i f e r a  g r a p e s ,  and t h e  area has yet to h a v e  

a n y  s u b s t a n t i a l  p l a n t i n g s  of v i n i f e r a ,  Climate is t h e  biggest 

factor l i m i t i n g  v i n i f e s a  p r o d u c t i o n  i n  the r e g i o n  s i n c e  v i n i f e r a  

are  n o t  c o l d  h a r d y  a n d  c a n n o t  t o l e r a t e  the winters. 

Though they c o u l d  n o t  rfind a  hose i n  the e a s t e r n  s t a t e s ,  

v i n i f e r a s  are we11 suited t o  the H e d i t e r s a n e a n  c l i n a t e  of  

C a l i f o r n i a ,  a n d  by t h e  end of t h e  1 9 t h  c e n t u r y ,  t h i s  s t a t e  was 

p r o d u c i n g  8 5 %  of all g r a p e s  grown i n  the U-S., u i t h  a c o r n e r  on 

the d o n e s t i c  premium n i n e  m a r k e t  fgagner 1963). 

although the first g r a p e  p l a n k i n g s  i n  ' d a s h i n g t o n  i n  1872 

were e a s t e r n  U, S ,  v a r i e t i e s  p f a a t e d  in the Page% Sound a r e a  

{ P u r s e r  13771, t h e  recent expansion in the g r a p e  i n d u s t r y  is 

w i t h  v i n i f e r a  a n d  is i n  the c e n t r a l  part of t h e  s ta te ,  e a s t  o f  

t h e  C a s c a d e  H o u u t a i n s .  A t  p r e s e n t ,  p h y l l o x e r a ,  w h i c h  has 

devastated v i n i f e r a  plantings i n  b o t h  C a l i f o r n i a  and  Europe, is 

not c o n s i d e r e d  a p r o b l e ~ .  The industry would be g r e a t l y  

t h r e a t e n e d  i E  i t  d i d  b e c o ~ e  e s t a b l i s h e d ,  because a l l  t h e  v i n e s  

are o n  their own r o o t s ,  v h i c h  have no resistance t o  t h e  pest. 



Mosk of t h e  v i n i f e r a  g r a p e s  p r o d u c e d  i n  Wash ing ton  a r e  

grown eas t  of t h e  Cascade B o u n t a i n s  on i r r i g a t e d  farm l a n d s  of 

the B a k i m  R i v e r  V a l l e y  b e t w e e n  Y a k i ~ a  a n d  t h e  C o l u a b i a  B a s i n  

(FigI1) V i t h i n  the Yakiiua Y a l l e y ,  t h e  h e a v i e s t  c o n c e n t r a t i o n  of 

g r o w e r s  is frog S u n n y s i d e  t o  Prosser ( F i g , 2 ) ,  Pn t h e  Columbia  

B a s i n ,  g r o w e r s  are d i s t r i b u t e d  t h r o u g h o u t  the T r i - C i t i e s  area, 

t h e  dis t r i c k  a r o u n d  B i ch land,  Kennewick,  and Pasco. A f r i n g e  a r e a  

which i s  w e l l  s u i t e d  20 E n r o p e a a  g r a p e  p r o d u c t i o n  is t h e  Wahluke 

S f o p e  i n  s o u t h e r n  G r a n t  c o n n t y  b o r d e r e d  o n  t h e  u e s t  a n d  south by  

the Columbia  B i v e r ,  T h i s  area is be ing  d e v e l o p e d  fo r  g r a p e  

p r o d u c t i o n  b e c a u s e  o f  its u n i q u e  cl imatic charac teristics. It 

offers a p p r o x i m a t e l y  4080 heat u n i t s  i n  the gsoving s e a s o n ,  

{ a c c u ~ u l a t e d  d a i l y  a v e r a g e  degrees P o v e r  50), w h i c h  a l l o w s  the 

p r o d u c e r  extra f r eedo l e  i n  c h o o s i n g  t h e  ~ a r i e t y  grown, T h i s  area 

is well s u i t e d  f o r  l a t e  maturing v a r i e t i e s ,  A n o t h e r  f r i n g e  area 

is i n  the C o l u a b i a  Gorge,  T h i s  is a l o n g  the Columbia  g i v e r  o n  

t h e  @ a s k i n g t o n - O r e g o n  b o r d e r  w h e r e  t h e  wet coastal. c l i a a t e ,  

c h a r a c t e r i z e d  by a 60 i n .  a a n u a l  r a i n f a l l ,  q u i c k l y  t r a n s f o r m s  t o  

the scrrsi-arid i n t e r i o r  c l i sa te  w i t h  a 11) i n ,  a n n a a l  r a i n f a l l ,  

over  a a e f e  36 miles, This area, from B i n g e n  t o  Go l i i enda l e ,  is 

u n i a r i g a t e d  a n d  a l t h o u g h  so&@ f i n e  w i n e s  a r e  p r o d u c e d ,  t h e  

choice of variety is limited b e c a u s e  i t  r e c e i v e s  fewer heat , 

u n i t s  t h a n  d o  t h e  Y a k i m  Valley, Columbia  B a s i n ,  a n d  vahluke 

Slope, Because of t h e  u n i f o r m  cliraate i n  t h e  Yakiwa V a l l e y ,  



C o l u m b i a  B a s i n ,  a n d  V a h l u k e  s l o p e  r e l a t i v e  t o  t h e  rest of 

W a s h i n g t o a  state, a n d  t h e  fact t h a k  t h e  v a s t  m a j o r i t y  o f  w i n e  

g r a p e s  are  g r o v n  i n  t h e s e  r e g i o n s ,  E s h a l l  l i a i t  my d i s c a s s i o n  

sf climate t o  these areas, 

Vinifera grapes are  commonly grown a t  e l e v a t i o n s  r a n g i n g  

f r o m  a b o u t  Y O O *  up to  1200Uabove  sea l e v e l ,  I n  C a l i f o r n i a ,  

g r a p e s  a r e  g r o v n  f r o m  21301 below s e a  l e v e l  t o  4000' above, 

t h o u g h  mst v i n e y a r d s  a r e  i n  a f a i r l y  n a r r o w  r a n g e  of e l e v a t i o n  

[ V i n k l e r  1902) .  

S o i l  t y p e  v a r i e s  between sites, but i n  g e n e r a l  t h e  s o i l s  of 

c e n t r a l  W a s h i n g t o n  %ere forirted Esom s i l t y ,  wind d e p o s i t e d  

m a t e r i a l  a n d  weathered b a s a l t  bedrock .  I n  s o w  cases, s u c h  a s  

t h e  u p l a n d s  of t h e  Horse Reavea H i l l s  a n d  t h e  B a t t l e s n a k e  H i U s  

[fig. I ) ,  t h e  p a r e n t  raaterial c o n t a i n s  a small  araount  0% v o l c a n i c  

a s h  {Anon. 1 9 8 1  f ,  S o i l  types range from fine sandy loarns  to 

coarse s i f t  l a a r a s  (AhlgeduLlah 1980) -  T h e s e  soil types may prove 

t o  b e  a great  a d v a n t a g e  t o  this v i t i c u l t u r a 3 .  r e g i o n ,  s i n c e  t h e y  

are thought t o  deter t h e  s u c c e s s f u f  e s t a b l i s h ~ e n t  of t h e  grape 

ghy l l o x e r a .  

The wine grape region is between 46H and 483 l a t i t u d e ,  

w h i c h  c o r r e s p o n d s  closely to the Bordeaux and Burgnndy r e g i o n s  

of F r a n c e ,  I n  t h e s e  n o r t h e r n  l a t i t u d e s ,  t h e  sumraer d a y s  a re  l o n g  

a n d  warm but t h e  n i g h t s  a r e  cool, c o n d i t i o n s  which h e l p  to 

p r o d u c e  g r a p e s  o f  e x c e l l e n t  s u g a r - a c i d  balance, a n d  

correspondingly high quality wine .  G r a p e s  are  n a t i v e  t o  t h e  warm 

temperate z o n e  b e t w e e n  l a t i t u d e s  34% and 395, a n d  t h e i r  c u l t u r e  



is most  s u c c e s s f u l .  t h e r e  [Winkler l 'd62) ,  It  is i n t e r e s t i n g  i that 

some of t h e  a r e a s  f r o a  u h i c h  t h e  highest q u a l i t y  w i n e s  are 

p r o d u c e d  s u c h  a s  Bordeaux, burgundy ,  a n d  t h e  R h i n e  and Moselle 

valleys a r e  i n  n o r t h e r l y ,  e v e n  b o r d e r l i n e ,  l a t i t u d e s .  This is 

a l s o  true f o r  Washington.  

C l i m a t e  is t h e  acst  i m p o r t a n t  c o n s i d e r a t i o n  when e v a l u a t i n g  

a  wine  grt>aing r e g i o n ,  and local  v a r i a t i o n s  i n  clintate will 

determine v i t i c u l t u r a l  ~ rac t ices ,  v a r i e t a l  s e l e c t i o n ,  and 

a l t i m a t e l y  the q u a l i t y  of t h e  product [ B i n k l e f  1962), T h e  ' 

cliitiate o f  c e n t r a l  w a s h i n g t o n  f a v o r s  t h e  E u r o p e a n  g r a p e ,  u h i c h  

r e q u i r e s  l o n g  war@ d r y  suRmers  and  cool w i n t e r s  ( W i n k l e r  3962) ,  

P r e c i p i t a t i o a  a v e r a g e s  7- lO*/year ,  ntost of t h i s  o c c u r r i n g  d u r i n g  

t h e  w i n t e r  ~ o n t h s ,  making i r r i g a t i o n  a n e c e s s i t y ,  Precipitation 

is l i g h t  ia sumlater, increases i n  the f a l l ,  p e a k s  i n  tire w i n t e r ,  

a n d  g r a d u a l l y  decreases i n  t h e  s p r i n g ,  w i t h  a n  i n c r e a s e  i n  May 

a n d  J u n e  f o l l o w e d  ay a s h a r p  d rop  b y  early July ( P h i l l i p s  3 9 7 0 ) ,  

The low r a i n f a l l  during t h e  s i m m e r  is a d v a n t a g e o u s  i n  vinifera 

p r o d u c t i o n  because it l i ~ i t s  p r o b l e ~ s  s u c h  a s  poor b e r r y  se t ,  

c e r t a i n  f u n g a l  d i s e a s e s ,  a n d  p a r t i c u l a r l y ,  l a t e  s e a s o n  f r u i t  

rots ( B i n k l e r  1952) , 

Growing  degree d a y s ,  or h e a t  u n i t s ,  a re  u s e d  t o  estimate 

t h e  rate of g r o w t h  a n d  d e v e l o p m n t  of c r o p s .  This is  p r o b a b l y  

t h e  s i n g l e  most useful aeasufe@ent  to d e t e r n i n e  v i t i c u l t u r a l  

s u i t a b i f i t y  ( H e r e d i t h  1980), If t h e  h e a t  u n i t s  a re  t o o  few, t h e  

c r o p  sill n o t  m a t u r e  p r o p e r l y ,  r e s u l t i n g  i n  a n  a c i d ,  poor 

quality wine,  T h e  number of h e a t  u n i t s  varies c o n s i d e r a b l y  



depend ing  o n  the sits, s l o p e ,  aspect, a n d  s o i l  t ype .  Heat u ~ i t s  

are d e f i l n e d  a s  t h e  d i f f e r e n c e  b e t w e e n  the m a n  t e l a p e r a k u r e  f o r  

the day a n d  t h e  b a s e  t e a p e r a t u r e ,  w h i c h  is 5 0 P  f o r  v i n e  g r a p e s ,  

T h e  total.  heat u n i t  f i g u r e  for a n  a r e a  is d e t e r m i n e d  by a d d i n g  

t h e  d a i l y  h e a t  u o i t  m e a s u r e m e n t s  t h r o u g h o u t  t h e  g f o v i n j  s e a s o n  

or  by u s i n g  the  m o n t h l y  a v e r a g e s ,  T h e  g r o w i n g  s e a s o n  is from 

about @ i d - A p r i l  t h r o u g h  mid-or l a t e  October, T h e  mean l e n g t h  of 

t h e  g r o w i n g  s e a s o n  a t  P r o s s e r  is 154 days w i t h  a mean a n n u a l  

h e a t  a c c a l n u l a t i o n  of 2500 h e a t  u n i t s  ( P h i l l i p s  1970) - I n  the 

u p p e r  Y a k i ~ a  V a l l e y  near  Yakima i t se l f ,  t h e  h e a t  unit 

measurert tent  is a p p r o x i m a t e l y  2300 (Dona l d s o n  19793, I n  t h e  lower 

YaRima Valley and C o P u a b i a  B a s i n  areas, h e a t  units average 3200; 

and o n  t h e  Wahluke S l o p e ,  4000 heat units are t h e  norm [ P h i l l i p s  

1970). Heat u n i t s  i n  t h e  Ringen area o•’ t h e  Coluosbia gorge a t  

Ront E l i s e  V i a c g a r d  r a n g e  E r o ~  2000 t o  21 00 { H e r e d i t h  1980)- 

This low a c c u l a u l a t e d  h e a t  restricts t h e  number o f  s u i t a b l e  g r a p e  

v a r i e t i e s ,  Honk Elise V i n e y a r d  p r o d u c e s  P i n o t  Aoir and 

G e a u r z t r a i t i i n e r  since t h e s e  p r e ~ i u ~  varieties are b e s t  s u i t e d  t o  

the micro-climate ( E e r e d i t h  1950). 3ost of t h e  a c r e a g e  i n  t h e  

s t a t e  r e c e i v e s  a b o n t  2500 h e a t  u n i t s  p e r  s e a s o n ,  Of t h e  five 

climatic r e g i o n s  which a re  u s e d  t o  c l a s s i f y  p r o d u c t i o n  a r e a s  i n  

C a l i f o r n i a  ( H i n k l e r  1962) , a l l  are r e p r e s e n t e d  i n  Gllashingion, 

D u r i n g  t h e  w a r m e s t  months ,  t e ~ p e r a t u r e s  i n  t h e  lower 

valleys r a n g e  frog t h e  high  8 0 s  into t h e  99s and reach tOOP 0.r 

h i g h e r  a t  tiraes, with a d a i l y  raaye of a b o u t  35 d e g r e e s ,  An 

a v e r a g e  % i n t e r  does not threaten v i n i f e r a  sines i f  t h e y  are 



properly managed, b u t  u c c a s i o n a l i y  w i n t e r  damage does occur, In 

a few o f  the c o l d e s t  w i n t e r s ,  nniniraum t e m p e r a t u r e s  h a v e  dropped  

t o  O P  f o r  10 t o  20 n i g h t s  and t o  minus 2DF on 3 to 5 n i g h t s  

[Phiflips 1 9 7 0 ) .  On the a v e r a g e ,  frost p e n e t r a t i o n  is 10 t o  20 

inches, If  there is gooti snow cover, penetration may be reduced 

to the top few i n c h e s .  If there is no snow cover p r e c e d i n g  

extremely c o l d  weather ,  frost p e n e t r a t i o n  map be 20 t o  30 inches 

( P h i l l i p s  1970) .  I t  is i n  t h i s  s i t u a t i o n ,  s u c h  a s  occurred i n  

1978-179, t h a t  gEowers are l i a b l e  ko suffer v i n e  d a a a g e ,  ' 

p a r t i c u l a r l y  i f  protective raeasures are not  taken, "Survival 

from subzero t e m p e r a t u r e s  i s  t h e  s i n g l e  most serious problena 

which confronts growers  in this area" (Clore 1982). 

Gind is  a aajor erosive force i n  this part of Aasbington-  

D u r i n g  s p r i n g  and f a l l ,  r a p i d l y  moving weather s y s t e m  result i n  

c o n s i d e r a b l e  blowing dust (Phillips 1970) , 



Fig. 1. Northwest U.S. and southern British Columbia 
Inset: see fig. 2. 





G r a p e  v a r i e t y  t r i a l s  were s tar ted i n  1937 a t  t h e  I r r i g a t e d  

A g r i c v f  t u r e  R e s e a r c h  and E x t e n s i o n  Center (1 .A. R. E, C , )  i n  

P r o s s e r  (Powers gfr g&, 7"38 ' t ) ,  where Bore t h a n  200 v a r i e t i e s  h a v e  

since been g r o w n  a n d  e v a l u a t e d ,  T h e  U.S.D. A *  A g r i c u l t u r a l  

R e s e a r c h  S e f  v i c e  a n d  t h e  Economic  D e v e l o p m e n t  Ad m i n i s t r a t i o n  of 

t h e  U,S. Qept ,  of Co~iimerce i n  t h e  e a r P ~  1970s s p o n s o r e d  research 

by W,S,U. t o  d e n t o n s t r a t e  t h e  a d a p t a b i l i t y  o f  c e r t a i n  wine g r a p e s  

to  W a s h i n g t o n  a n d  t o  f o s t e r  the d e v e l o p m e n t  of t h i s  i n d u s t r y  i n  

t h e  P a c i f i c  P f o r t h v e s t  (?ewers ,e& &, 1981)- T h e s e  r e s e a r c h  

efforts  generated many p u b 1  i c a t  ions o n  climate a n d  s i te  

a d a p t a b i l i t y .  In 1 9 7 6 ,  t h e  9 r i - S t a t e  Wine Grape D e ~ ~ o n s t r a t i o n  

Project ( I I ) , W B , O R )  was funded, a n d  o n e  of i ts  o b j e c t i v e s  was t h e  

e v a l u a t i o n  of selected sites for g r o w i n g  w i n e  g r a p e s  ( P o w e r s  et 

a l ,  198 I ) ,  --- 
B e s e a r c h e r s  from B. 5,  U ,  e v a l u a t e d  10 v i n e y a r d  sites, So@@ 

of t h e s e  Mere comercia1 sites and s o m  were previously 

e s t a b l i s h e d  experimental virpeyards, They covered  a r a n g e  o f  

c l i a a t e s  f r o m  a  maritime c l i a a t e  nest o f  t h e  C a s c a d e  W o u n t a i n s  

w i t h  o n l y  1700 h e a t  u n i t s  t o  a s e m i - a r i d  clintate w i t h  a b o u t  32d0 

heal: u n i t s ,  E l e v a t i o n s  across t h e  s t u d y  s i t e s  r a n g e  from Y55' t o  

1500a a b o v e  sea l e v e l ,  F i v e  v a r i e t i e s  yere c h o s e n ,  Two red . 

v a r i e t i e s ,  P i n a t  Moir and Herlot a n d  t h r e e  whites, 

E e u u r z t  rarainer , C hardonmay, and @hit@ R i e s f i a g ,  were chosen 



b e c a u s e  t h e y  vexe d e s i r a b l e  a n d  a v a i l a b l e  i n  e s t a b l i s h e d  

v i n e y a r d s ,  They are  a l s o  v a r i e t i e s  v h i c h  v a r y  i n  r i p e n i n g  date:  

P i n o t  Hoir, C h a s d o n a a y ,  and G e w u r z t r a ~ i n e s  iw t h e  e a r l y  s e a s o n ,  

and Pgeclat a n d  @ b i t e  R i e s l i n g  i n  t h e  l a t e  season. B e c a u s e  t h e  

major o b j e c t i v e  of t h i s  s t u d y  was t o  e v a l u a t e  the f r u i t  q u a l i t y  

from s e v e r a l  d i f f e r e n t  sites, the vine m k i n g  p r o c e d u r e s  were 

s t a n d a r d i z e d  a s  much a s  p o s s i b l e .  Wines f rorn t h e  v a r i o u s  sites 

were s u b m i t t e d  t o  a taste p a n e l  a n d  s c o r e d  tPowers a_L 1987)  , 

T h e  r e s u l t s  s h o v e d  s l o p e  a n d  solar  r a d i a t i o n  t o  be t h e  

i m ~ o c t a n t  s i t e  c o n s i d e r a t i o n s ,  A s o u t h  f a c i n g  s l o p e  is 

p r e f e r r e d ,  b e c a u s e  it i n c r e a s e s  exposure t o  t h e  s u n  a n d  h e n c e  

favors heat a c c u w u l a t i o n ,  B 70% slope at 46N L a t ,  r e c e i v e s  as  

much r a d i a t i o n  a s  does l e v e l  l and  a t  40H L a t .  Most i ~ p o r t a n t l y ,  

l a t e  s e a s o n  r a d i a t i o n ,  e s s e n t i a l  f o r  p r o p e r  r i p e n i n g  of t h e  

g rape ,  is lrtuch greater on a south sf ope t h a n  on non s l o p i n g  l a n d  

{Powers  g& qi, 1987).  

All v a r i e t i e s  t e s t e d  r e d c h e d  s u g a r  l e v e l s  a c c e p t a b l e  fo r  

w i n e  p r o d u c t i o n ,  E x c e p t i o n s  o c c u r r e d  a t  t h e  aaritirae si te ,  which 

was t h e  coldest u n d e r  c o n s i d e r a t i o n  i n  t h e  study. I n  so@e 

i n s t a n c e s ,  o v e r c r o p p i n g  r e s u l t e d  i n  u n a c c e p t a b l y  low s u g a r  

l e v e l s ,  This c i r c u l a s t a n c e  causes the p r o d u c e ~  to p o s t p o n e  t h e  

h a r v e s t  a n t i  l s u g a r  l e v e l s  are a c c e p t a b  le, i n c r e a s i n g  the chance 

of fruik rct d m  t o  p o s s i b l e  f a l l  r a i n s  a s  well a s  l e n g t h e n i n g  

t h e  e x p o s u r e  t o  predation b y  birds, For t h e s e  r e a s o n s  a n d  

o t h e r s ,  i m p r o p e s  s i t e  s e l e c t i o n  R a y  increase the i n c i d e n c e  of 

p e s t  p fob lems ,  



Some v a r i e t i e s  a p p e a r  to produce good w i n e s  i n  all t h e  

s i tes  c o n s i d e r e d  , b u t  others should be r e s t r i c t e d  t o  c e r t a i n  

sites, F o r  exarrtple, da ta  s u g g e s t  t h a t  Whi te  Biesling can be 

s u c c e s s f u P l y  grown t h r o u g h o u t  the c e n t r a l .  g a s h i n g t o n  s t u d y  area. 

By c o n t r a s t ,  Gewurztraaine r produced w i n e s  v i t h  wide ranges of 

pH, i r a d i c a t i n y  that: s i te  a f f e c t s  the uiee q u a l i t y  of t h i s  

v a r i e t y  an8  s h o u l d  be considered b e f o r e  p l a n t i n g .  G h a r n o n n a y  a n d  

f l e r l ~ t  s e e m a d  well a d a p t e d  to  all t h e  sites that were s t a t l i e d .  

Of t h e  f i v e  varieties tested, P i n o t  Moir  was the only one n o t  

w e l l  a a a p t e d  to c e n t r a l  Wash iag ton ,  It received its highest 

scores f rom g r a p e s  grown i n  the Columbia  G o r g e  a t  White S a l ~ o ~ ,  

T h e r e  a r e  o t h e r  laportant  cr i ter ia ,  Length of g r o w i n g  

s e a s o n  must b e  a niniatum o f  150 d a y s ,  w i t h  180 v e r y  aesirable .  

T h e  average d a t e  of the Last  s p r i n g  f r o s t  s h o u l d  be p r i o r  t o  

A p r i l  1 5  v h i c h  c o r r e s p o n d s  vith bud-break ,  A i a i n i m u ~  of 1800 

h e a t  units a r e  necessary,  2000 t o  2560 are d e s i r a b l e ,  and Bore 

t h a n  3000 are n e e d e d  f o r  late m t u r i n g  varieties, 

A t  p r e s e n t  t h e  i n d u s t r y  is based a t a i n l y  o n  11 v a r i e t i e s  of  

v i n i f e r a ,  a f  t h o u g h  an a d d i t i o n a l  24 h a v e  b e e n  p l a n t e d  

c o m ~ e r c i a l l p  on a sttlzlll scale[less t h a n  100 a c r e s p a r i e t y )  a s  o f  

1981  [Po lwel l  & 22, 1982) .  



T h e  major v a r i e t i e s  a r e :  

W h i t e s  ----- 
Y h i t e  Riesling 
C h e n i n  B l a n c  
Chardonnay  
G e w u r z t r a m i n e r  
S a u v i g n o n  a l a n c  
S e a i l l o n  
3 n s c a t  C a n e l l i  

Reds ---- 
Cabernet Sauv ignon  
rieslot 
G r e n a c h e  
P i n o t  N o i r  

As of 1981, t h e s e  v a r i e t i e s  a c c o u n t e d  f o r  4436 acres or 97% 

of t h e  t o t a l  E u r o p e a n  grape a c r e a g e  i n  Wash ing ton ,  The i n c r e a s e  

of 1500 acres i n  the fast two y e a r s  h a s  p r o b a b l y  had l i t t l e  

effect on this p e r c e n t a g e ,  b e c a u s e  mos t  o f  the p l a n t i n g  h a s  Been 

confined t o  t h e s e  v a r i e k i e s ,  

E u r o p e a n  h y b r i d s  a c c o u n t e d  f o r  o n l y  15 acres i n  1981; the 

v a r i e t i e s  represented are Aurora, Cascade, Baco, and foch. This 

figure is down from 1978, when 82 acres were p l a n t e d  t o  E u r o p e a n  

h y b r i d s  { F o l w e f l  et g L  1982), T h e  t r e n d  is quite e v i d e n t ,  Xra an 

area  s u c h  a s  W a s h i a g t o n ,  w e i f  s u i t e d  fo r  vinifera p r o d u c t i o a ,  

there i s  l i t t l e  i n c e n t i v e  t o  p l a n t  h y b r i d s  that w i l l  p r o d n c e  a n  

i n f e r i o r  wine, u n l e s s  t h i s  course is the only s o l u t i o a  t o  

cl iatat ic o r  p e s t  problems, Hybrids axe sel l  s u i t e d  t o  areas  with 

e x t r e m e  # i n t e r  c o n d i t i o n s  and phy f l o x e r a  i n f e s t a t i o n s ,  s i n c e  

they a r e  sonaeuhat  t o l e r a n t  of b o t h ,  but t h e y  c a n n o t  co@pete i n  

f l a v o r  v i t h  v i a i f e r a ,  Hence, i n  W a s h i n g t o n ,  w h e r e  the w i n t e r s  

are n o t  e x t s e n e l y  s e v e r e ,  and p h y f l o x e r a  i s  ~ o t  c o n s i d e r e d  a 

t h r e a t  a t  p r e s e n t ,  p u r e  yisnif era is the s p e c i e s  of c h o i c e .  

White R i e s l i n g  dominates the acreage v i t h  1986 acres 

p l a n t e d  as of 1981, r e p r e s e n t i n g  30% of the t o t a l  i n  European  



g r a p e s .  Cabernet Sauvl ignon,  C h e n i n  Blanc ,  and ~ h a r A o n n a p  each 

coyer:  about 750 acres, T h e r e  are Y50 acres o f  G e w u r z t r a l g i n e r ,  

378  of S a u v i g n o n  Blanc,  367 of S e m i l l o n ,  3 5 1  sf Eerlot,  158 o f  

G r e n a c h e ,  1 5 9  of p lusca t  C a n e l l i ,  a n d  I10 of P i n o t  N o i r  [ P o l w e l l  

et aE, 39823 . T h e  i n d u s t r y  i s  doruinated  b y  white v a r i e t i e s  which - --- 
a c c o u n t  f o r  75% of the E u r o p e a n  a c r e a g e ,  

Economics  ------- 

The e s t a b l i s h m e n t  of a v i n e y a r d  is a c a p i t a l  i n t e n s i v e  

p r o p o s i t i o n ,  since t h e  a o n e y  is t i e d  up f o r  three t o  f o u r  y e a r s  

before any income is g e n e r a t e d  f r o @  t h e  i n v e s t ~ e n t .  According t o  

Daniel Kirpes  and RayEond F o l u e P 1 ,  a g r i c u l t u s a l  e c o n o ~ i s t s  E r o ~  

W.S,fl., "those involved o r  i n t e r e s t e d  i n  t h e  p r o d u c t i o n  of  wine 

g r a p e s  i n  W a s h i n g t o n  a r e  no  l o n g e r  a s k i n g  q u e s t i o n s  a b o u t  t h e  

t e c h ~ i c a f  arad e c o n o m i c  f e a s i b i l i t y  of producing wine g r a p e s .  

R a t h e r ,  they a r e  seeking e c s n o ~ i c  i n f o r a a t i o n  a b o u t  the cost  and 

financing r e q u i r e m e n t s  of v a r y i n g  s izes  of v i n e y a r d s  a n d  

w i n e r i e s  a s  well a s  a l t e r n a t i v e  production a e t h o d s  of 

t e c h n o l o g i e s R  ( K i r p e s  a n d  2olwel.l 1983) . When c o n s i d e r i n g  t h e  

e c o n o m i c s  of w i n e  grape p r o d u c t i o n  i n  t h i s  area, X s h a l l  refer 

solely t o  an e x t e n s i o n  b u l l e t i n  for 1983 ,  v h i c h  was p r e p a r e d  b y  

t h e  B,S.U, e c o n o a i s t s  named, I r e l y  h e a v i l y  on t h i s  p u b l i c a t i o a  

b e c a u s e  it is up-to-date, area s p e c i f i c ,  a n d  s t r o n g  i n  Retail, 

My laain r e a s o n  for s t r e s s i n g  t h e  econoea ics  o f  v i n e  grape 

production i s  to make the reader a w a r e  05 t h e  h i g h  c o s t  of 



v i n e y a r d  e s t a b f i s h m e n t  and p r o d u c t i o n ,  and also t o  p l a c e  the 

c o s t s  of p e s t  c o n t r o l  i n  p e r s p e c t i v e ,  s o  t h a t  t h e  r e a d e r  h a s  a  

clear idea of how these cos t s  relate t o  t o t a l  p r o d a c t i o n  costs -  

T h e  p r o d u c t i o n  costs e s t i m a t e d  h e r e  a re  b a s e d  on a 

h y p o t h c  t i c a l ,  o w n e r - o p e r a t e d ,  60-acre farm, a i t h  50 a c r e s  i n  

v i n e s  of t h e  t o p  e i g h t  v a r i e t i e s ,  p l a n t e d  i n  equal a a o u n t s ,  T h e  

v i n e s  a r e  p l a n t e d  a t  a d e n s i t y  of 7 2 6 / a c r e  i n  61 by 10' s p a c i n g .  

T h e  l a n d  i s  assu laed  t o  b e  owned b y  t h e  o p e r a t o r  and t h e  

m c h i n e r y  i s  a s s u m e d  t o  be new a n d  v a l u e d  a t  c u r r e n t  a a r k e t  

prices. 

T h e  t o t a l  cosi/acre i n  t h e  y e a r  of e s t a b l i s h m n t  i n  1983 

d o l l a r s  is $1661. The l a r g e s t  p o r t i o n ,  $502, is the p l a n t i n g  

cost, P u r c h a s i n g ,  s e t t i n g ,  and a n c h o r i a g  t h e  end-posts 

r e p r e s e n t s  a total of $277, An i r r i g a t i o n  s y s t e m  is i n s t a l l e d ,  

and  t h i s  cos t  of about f 1 0 0 0 / a c r e  i s  s p r e a d  over the f i r s t  four  

y e a r s ,  r e p r e s e n t i n g  $256 ia t h e  firsf: y e a r ,  T h e  o n l y  pest 

c o n t r o l  cost i n  the f i r s t  yeas is weed c o n t r o l ,  which c o n s i s t s  

of s p f a y i n g  o r y z a l i n  ( S u r f l a n )  , a r e s i d u a l  herbicide, in April, 

h a n d - h o e i n g  i n  June a n d  J u l y ,  d i s c i n g  t o  p r e p a r e  t h e  soil for a 

c o v e r  GfOPI and p l a n t i n g  t h e  c o v e r  c r o p  i n  Bay* T h e  cos t  of t h e  

weed c o n t r o l  measnre is $202/acre, which  r e p r e s e n t s  12% o f  t o t a l  

p r o d a c t i o n  c o s t s  f o r  t h i s  pear, 

T o t a l  p r o d u c t i o n  costs for t h e  s econd  y e a r  are $3327facre, 

A p p r o x i m a t e l y  half of t h i s  cos t  involves s e t t i n g  wooden line . 

posts and s t f i r n g i n g  the first wire, T h e  i r r i g a t i c r n  cost is the 

same p r o - r a t e d  f i g u r e  of %256Jacre .  Los t  i n t e r e s t  income on 



a c c u m u l a t e d  i n v e s t m e n t  of $1667 a t  33% a c c o u n t s  for a cost of 

$216. Labor  cos t s  a r e  h i g h  i n  S h e  s e c o n d  y e a r  b e c a u s e  s o  nany 

l a b o r  i n t e n s i v e  duties a r e  carried out .  T h e s e  include setting 

p o s t s ,  and t r a i n i n g  and p r v n i n g  t h e  v i n e s ,  P e s t  c o n t r o l  costs 

f o r  t h i s  year are $70/acre,  T h i s  i n c l u d e s  one a p p l i c a t i o n  of 

n a p r o p a ~ i d e  (Derrr inol)  f o r  w e d  c o n t r o l  i n  A p r i l  ($311, a n  

a e r i a l  d u s t i n g  of s u l f u r  for powdery mildew c o n t r o l  [ $ 9 ) ,  a n d  

hand hoeing i n  mid-suamer [ $ 3 0 ) ,  P e s t  c o n t r o l  r e p r e s e n t s  2% of 

t o t a l  p r o d u c t i o n  c o s t s ,  

T o t a l  p r o d u c t i o n  costs f o r  t h e  t h i r d  year a r e  $208S/acre, 

T h e  $6U7 l o s t  t o  i n t e r e s t  oa a c c u m u l a t e d  i n v e s k ~ e n t  r e p r e s e n t s  

t h e  l a r g e s t  s i n g l e  c o s t ,  The cost of i r r i g a t i o n  is again $256. 

P r u n i n g ,  v h i c h  is l a b o r  i n t e n s i v e ,  involves a cost of a b o u t  

$185,  Final work o n  trellis c o n s t r u c t i o n  is coapfeted i n  t h i s  

year a t  iS129facre. A s a a l l  c r o p  can  b e  h a r v e s t e d  in t h i s  s e a s o n  

a t  a c o s t  of  S733Jacre-  Pest c o n t r o l  costs are e s t i ~ a t e d  a t  

$ 1 2 l / a c r e ,  T h i s  i n c l u d e s  o n e  a p p l i c a t i o n  of naprupami.de f o r  weed 

c o n t r o l  ($331, t ~ o  s p r a y s  of c a p t a n  WP ( w e t t a b l e  powder) n e a r  

hloont to c o n k r o l  b u n c h  rot ($331, t h r e e  a e r i a l  d u s t i n g s  of 

s u l f u r  f o r  powdery mildew contmf ($27), one a p p l i c a t i o n  of 

p a r a t h i o n  f o r  i n s e c t  c o n t r o l  ($223, and a p p l i c a t i o n  of  Mesurol 

c o v e r i n g  10% o f  t h e  v i n e y a r d  a r e a  f o r  b i r d  c o n t r o l  ( $ 6 )  , T h e  

s t u d y  d o e s  n o t  e l a b o r a t e  on t h e  i n s e c t s  c o n t r o l l e d  b y  p a r a t h i o n ,  

b u t  P presume t h a t  l e a f h o p p e r s  a re  the t a r g e t  insee t since t h e y  



T o t a l  p e s t  c o n t s o f  c o s t s  f o r  the t h i r d  year are $ 3 2 l / a c r e ,  or 

a b o u t  6 %  of t o t a l  p r o d u c t i o n  costs  f o r  t h i s  year, 

Total costs for t h e  rourth y e a r  a r e  $ 2 2 6 l / a c r e .  At this 

s t a g e ,  t h e  v i n e y a r d  should be ia full p r o d u c t i o n  a n d  n o s t  of the 

a c t i v i t i e s  are d o m i n a t e d  h y  c u l t u r a l  practices, since 

e s t a b l i s h m e n t  of t h e  v i n e y a r d  is cotrtplete, Honey lost to 

p o t e n t i a l  i n t e r e s t  on accumulated i n v e s t m e n t  a g a i n  a c c o u n t s  f o r  

t h e  raost costly s i n g l e  item at $7t23, H a r v e s t i n g  costs  a re  

$353/acre, T h e  E i n a f  paygent on the i r r i g a t i o n  systea o f  5'256 is 

made, Pruning c o s t s  are about $185/acre, Pest c o n t r o l  c o s t s  a r e  

a t  t h e i r  highest since t h e  f i r s t  year, One a p p l i c a t i o n  of 

n a p r o p a a i d e  and s p o t  t r e a t m e n t  w i t h  glyphosate a ~ o u n t s  to weed 

control costs of f 4 0 / a c r e .  Bunch r o t  c o n t r o l  is a t t e m p t e d  with 

two a p p l i c a t i o n s  of c a p t a n  a r o u n d  blooa a t  a cos t  of $47/acre, 

F o u r  aerial d u s t i n g s  of s u l f u r  account f o r  $3bJacre. Insect 

c o n t r o l  costs are a g a i n  $22/acre, and f i n a l l y ,  b i r d  c o n t r o l ,  i f  

a t  tempted w i t h  M e s u r o l ,  costs IB/acre, Pest control cos t s  of 

$ I Y S / a c r e  i n  this p a r  represent 6-5s o f  total p r o d u c t i o n  costs, 

See t a b l e  f f o x  a breakdown of p e s t i c i d e  costs, 



Table I Breakdown of ;@st control cost/acre by pest categories 
in relation to production costs for vineyards in 
Washington. Based on Kirpes and Folwell(1983) 

A B C 
~oFal ~arTable 

Vineyard Pest cont. Cost prod. prod. 
age operation ($/ac.) cost cost A/B A/C 

(~4 ($/ace 1 ($/acre , 

1 Weed cont. 202 1661 1.107 12% .18% 

Weed cont. 31 
Mildew 9 
Hoeing 30 - 

70 3321 

Weed cont. -3 3 
Botrytis 33 
Mildew 27 

Insect 22 

Weed cont. 40 
Botrytis 41 
Mildew 36 
Insect 22 
Bird 6 - 

145 2261 967 6% 15% 



T o t a l  p r o d u c t i o n  costs o v e r  the f i r s t  f o u r  y e a r s  t h u s  come 

t o  a b o u t  P;9328/acre. P e s t  control e f fo r t s  o v e r  this p e r i d  are 

$538/acrz o r  a b o u t  5 -71  of p r o d u c t i o n  costs. a n n u a l  p e s t  c o n t r  01 

c o s t s  r a n g e  from a low of $70/acre t o  a high i n  the f i rs t  y e a r  

of $202/acre, A l t h o u g h  t h e  only p e s t  c o n t r o l  e f f o r t  i n  t h e  f i rs t  

y e a r  is  weed c o n t r o l ,  t h i s  ef fo r t  is cr i t ical  i n  g e t t i n g  t h e  

v i n e y a r l t  o f f  t o  a good s t a r k ,  b y  r e d u c i n g  s t r o n g  c o m p e t i t i o n  

f r o m  wceds.  A r e a l i s t i c  a v e r a g e  a n n r r a l  p e s t  control c o s t  i n  a 

m a t u r e ,  p r o d u c i n g  v i n e y a r d  would p r o b a b l y  be a b o v t  8 1 4 5 J a c r e  a s  

e s t i m a t e d  by Folwel.1. N e v e r t h e l e s s ,  t h e r e  i s  c o n s i d e r a b l e  

v a r i a t i o n  b e t w e e n  s i n e y a r d s .  Soae v i n e y a r d s  a l r e a a p  i n  

p r o d u c t i o n  h a v e  yet t o  e n c o u n t e r  pes ts  t h a t  axe q u i t e  coatlrton on 

other sites. V i n e y a r d  l o c a t i o n  a n d  p r o x i m i t y  to  o t h e r  c r o p s  are 

p r o b a b l y  key f a c t o r s  t h a t  deter~iine the p e s t  complex a t  t h i s  

j u n c t u r e .  It is a l s o  i ~ p o r t a n t  to r e a l i z e  t h a t  P o f u e l l * s  s t u d y  

did n o t  cover c e r t a i n  pests a n d  E o r  t h i s  reason, p e s t  c o n t r o l  

costs Bay b e  u n d e z e s t i ~ a t e d .  For e x a a p l e ,  s o w  g r o w e r s  h a v e  

r e p o r t e d  s u b s t a n t i a l  losses t o  c u t v o m s  i n  the f i g s t  year of 

establishment. T h e  vines are p l a n t e d  i n  A p r i l  aftes: a February  

discing aimed a t  u e e d  c o n t r o l .  T h e  d i s c i n g  may d e s t r o y  t h e  

c u t w o r r a * ~  food s o u r c e s  and  r e s u l t  i n  t h e  taoveaent  o f  c u t w o s a s  t o  

t h e  newly planted v i n e s ,  C u t u o r ~  damage u s u a l l y  o c c u r s  bekween 

A p r i l  a n d  June. T h e  damage my be t h e  loss  of s h o o t  growth a n d  

e v e n  d e a t h  o f  t h e  p l a n t  r e s u l t i n g  i n  a n e c e s s a r y  r e p l a n t  (Anqn. 

1983a)- Loss o f  o n e  s e a s o n ' s  g r o w t h  extends t h e  y r e - p r o d u c t i o n  

p e r i o d  by a l i k e  aaount,  c a u s i n g  t h e  p r o d u c e r  t o  wait o n e  more 



y e a r  b e f o r e  h i s  i a v e s t a e n t  b e g i n s  t o  pay o f f .  Im a d d i t i o n  t o  

t h i s  l o s s  o f  tinte, h e  w i l l  have f u r t h e r  r e p l a n t  and c o n t r o l  

c o s t s ,  Cutworms t e n d  a l s o  t o  be aa u n e v e n l y  d i s t r i b u t e d  p e s t  of 

m a t u r e  v i n e y a r d s ,  buit the c o s t  of c o n t r o l  was n o t  e s t i m a t e d  i n  

t h i s  s t u d y ,  

An important c o n s i d e r a t i o n ,  which  h a s  a s u b s t a n t i a l  i m p a c t  

o n  p e s t  c o n t r o l  costs is c h o i c e  s f  chemical, S e v e r a l  a l t e r n a t i v e  

c h e m i c a l s  a r e  u s e d  now which  are Bore e x p e n s i v e  than those 

r e f e r r e d  to i n  K i r p e s  and Poirtel lgs  1983 s t u d y ,  E x a m p l e s  a r e  t h e  

l i k e l y  r e p l a c e m e n t  of s u l f u r  b y  bay l e t o n ,  a s y s t e m i c  f u n g i c i d e  

o s e d  e x t e n s i v e l y  f o x  powdery  a i l d e w  c o n t r o l  d u r i n g  t h e  1982 

s e a s o n ,  Where t h i s  compound is u s e d ,  t h e  @ a t e r i a l  cos t  w i l l  be 

a b o u t  $10 Bore p e r  acre 'treated, Bowever, t h e r e  may b e  L i t t l e  

d i f f e r e n c e  i n  t o t a l  costs, which depend o n  t h e  nuwber  of 

a p p l i c a t i o n s  made w i t h  e a c h  f u n g i c i d e  and t h e  aethod of 

a p p l i c a  t i o n ,  Few cj rowers r e p o ~ t e d  us ing p a r a t h i o n  f o r  iassect 

c o n t r o l  i n  nty survey* Host g r o w e r s  p r e f e r  d i ~ i e t h o a t e ,  a s y s t e r r t i c  

o r g a n o p h o s p h a t e ,  fos l e a f h o p p e r  c o n t r o l ,  This c h e m i c a l  is better 

s u i t e d  t o  t h e  i n s e c t ' s  feeding method t h a n  is p a r a t h i o n ,  and is 

p r o b a b l y  more e f f e c t i v e ,  Its u s e  r e s u l t s  i n  a m a t e r i a l  cost 

i n c r e a s e  of $4 t o  $18/acre d e p e n d i n g  o n  t h e  number of 
t 

a p p L i c a t i o n s  n e c e s s a r y  for c o n t r o l ,  f aaa not at  p r e s e n t  w e i g h i n g  

t h e  e f f e c t i v e n e s s  o f  o n e  t r e a t m e n t  v e r s u s  a n o t h e r ,  b u t  s i m p l y  

c o m p a r i n g  t h e i r  costs, 

I n  a r r i v i n g  a t  a n  a v e r a g e  t o t a l  p r o d u c t i o n  cost, Fofneil*~ 

s t u d y  i s  most v a l u a b l e ,  p a r t i c u l a r l y  a s  a g u i d e l i n e  t o  



produce r s ,  I h a v e  s u g g e s t e d  some a d j u s t m e n t s ,  mostly in a a t e r i a l  

costs of p e s t i c i d e s ,  because of the u s e  o f  a l t e r n a t i v e  and Bore 

expensive p e s t i c i d e s  b y  s e v e r a l .  g r o w e r s ,  I h a v e  a l s o  made t h e  

p o i n t  tiiat s o B e  pests e n c o u n t e r e d  i n  t h e  f i e l d  and  h e n c e  t h e i r  

c o n t r o l  c o s t s  a r e  not mentioned, Belaatode c o n t r o l ,  which c a n  be  

v e r y  e x p e n s i v e ,  is n o t  c o n s i d e r e d  p r i ~ a r i l y  because t h e r e  a re  a t  

p r e s e n t  n o  cheuiicals r e g i s t e r e d  for u s e  i n  established 

v i n e y a r d s ,  However o n c e  the economic i a p a c t  of t h i s  potential 

pest is better u n d e r s t o o d ,  nematode  c o n t r o l  Bay be c o n s i d e r e t i  

c o s t  e f f e c t i v e .  

1% is i r t t p o r t a n t  t o  real ize  t h e  variation i n  pest c o n t r o l  

c o s t s  r e p o r t e d  i n  t h e  s u r v e y ,  T h e  l o v e s t  e s t i m a t e  by a  g r o w e r  

Tor  p e s t i c i d e  material cos t  was $ 2 5 / a c r e ,  a n d  t h e  h i g h e s t  was 

$ 1 2 5 / a c r e ,  This w i d e  r a n g e  reflects t h e  y o u t h  of t h i s  industry 

a n d  t h e  range  of p e s t  fauna b e t v e e n  v i n e y a r d s .  I n  g e n e r a l ,  t h e  

o f  d e r  t h e  v i n e y a r d ,  t h e  more pest s p e c i e s  are a s s u c i a t e d  with  

i t ,  t h e  h i g h e r  the p e s t  c o n t r o l .  costs, and t h e  g r e a t e r  t h e  

p o t e n t i a l  f o r  increased s o p h i s t i c a t i o n  ia p e s t  management,  

T h e  e c o n o m i c  o u t l o o k  f o r  t h e  Washington wine i n d u s t r y  is a 

f u n c t i o n  02 s u p p l y  a n d  denand ,  1982 was a good year: for  g r a p e  

p r o d u c t i o n  i a  t h e  W.S. w i t h  i n c r e a s e d  p r o d u c t i o n  o v e r  '1981. 

C a l i f o r n i a  production of table a n d  r a i s i n  g r a p e s  h a s  an 

i m p o r t a n t  b e a r i n g  on t h e  W a s h i u g t o n  i n d u s t r y  { F o l w e l ] .  1982). 



E u r o p e a n  v a r i e t i e s  used for wine i n  C a l i f o r n i a  were u p  from 3.8 

m i l l i o n  t o n s  i r k  1981 t o  2.2 r a i l l i o n  t o u s  i n  19132, Rais in g r a p e s  

u h i c h  a r e  a l s o  used  f o r  wine, were l i k e w i s e  u p   fro^ 1-8 n t i l l i o n  

t o n s  to  2.5 a i l l i o n  tuns .  The 1982 s e a s o n  saw i n c r e a s e s  i n  t h e  

Hen York wine g r a p e  crop a s  w e l l  [Folm~ell. 1982). P r o d u c t i o n  r o s e  

i n  Hash ing ton  also ,  s i ~ c e  a b o u t  1200 acres p l a n t e d  i n  1978 came 

i n t o  f u l l  production i n  t h e  1982 season ,  W i t h  an a d d i t i o n a l  4580 

a c r e s  p l a n t e d  s i n c e  1980 [Pofwefl 19823 , p r o d u c t i o n  i n  1985 

should b e  asore than twice t h e  c u r r e n t  level, Made Wolfe 13'982) 

o f  Cha teau  S t e ,  H i c h e l l e ,  p r e d i c t s  yields b a s e d  on total a c r e a g e  

p l a n t e d  now a t  43500 t o n s  a n n u a l l y ,  T h e  current c a p a c i t y  of 

w i n e r i e s  i n  t h e  s ta te  is about 25000 t o n s .  It is o b v i o u s  t h a t  

w ine ry  c a p a c i t y  n e e d s  t o  i n c r e a s e  s u b s t a n t i a l l y  i n  t h e  n e x t  f e u  

y e a r s ,  or o u t - o f - s t a t e  s a l e s  of g r a p e s  need  t o  i n c r e a s e .  It a l s o  

seeas painfully o b v i o u s  t h a t  p r i c e s  p a i d  f cr g r a p e s  s i l l  s o f t e n ,  

g i v e n  t h e  imbala r tce  b e t s e e n  s u p p l y  and. demand, T h e  ctrrrent p r i c e  

s t r u c t u r e  f o r  wine g r a p e s  i n  Washington was developed after t h e  

*78-"9 w i n t e r  when s u p p l y  was lo# {Wolfe 1982)- Hany c o n t r a c t s  

a r e  e x p i r i n g  now a n d  o t h e r s  w i l l  e x p i r e  o v e r  t h e  n e x t  f e u  years, 

These new c o n t r a c t s  will b e  r e n e g o t i a t e d  b a s e d  on  projeclions of 

the a v a i l a b i l i t y  of g r a p e s  (Holfe 1982) , Wade golfe  h a s  

e n c o u r a g e d  growers n o t  t o  p l a n t  Bore  a c r e a g e  u n l e s s  they have  a 

c o n t r a c t  f o r  t h e  p r o d u c t i o n  f rom t h a t  a c r e a g e ,  

Growth i n  D-S. sales o f  vine f r o @  all s o u r c e s  i n  1982 wa.s 

U, 1%- I m p o r t e d  vines grew 7.8% i n  sales c m p a r e d  to  d o m e s t i c  

w i n e s  uhich gretr 2.8%. Dr. F o l v e l l  a t t r i b u t e s  t h i s  r e d u c t i o n  of 



m a r k e t  shace o f  t h e  U. S .  products t o  foreign c o m p e t i t i o n ,  s t a t e  

of the economy, and the n a t u r e  o f  the U.S- w i n e  constrmer. 

H i g h - p r i c e d ,  h i g h - q u a l i t y ,  H a s h i n g t o n - ~ r o d u c e d  v a r i e t a l  wines  

h a v e  a d i f f i c u l t  t i a e  c o ~ p e t i n g  w i t h  good European w i n e s  t h a t  

a r e  p r i c e d  lower. 

T h i s  overall s u p p l y  a n d  demand s i t u a t i o n  h a s  Led t o  l a r g e  

i n v e n t o r i e s ,  which t r a n s l a t e  i n t o  softening p r i c e s  p a i d  to  g r a p e  

p r o d u c e r s  [ folwell  1982). Fofwei l  points o u t  t h a t  winef  y 

c a p a c i t y  is o n  t h e  i n c r e a s e ,  b u t  w h e t h e r  this g r o w t h  w i l l  be 

e n o u g h  t o  aeet  t h e  loca l  g r a p e  s u p p l y  r e a a i n s  u n c l e a r .  

A n o t h e r  c o n s i d e r a t i o n  which P o l w e l l  a d d r e s s e s  i s  that s i n c e  

3970, the m a r k e t  share i n  W a s h i n g t o n  o f  f o c a l l y  p r o d n c e d  u i n e s  

h a s  b e e n  d e c r e a s i n g *  The c u r r e n t  s h a r e  b y  i n - s t a t e  w i n e r i e s  of 

t h e  l o c a l  tiiarket is o n l y  s l i g h t l y  greater t h a n  4%. One of t h e  

~ o s t  i m p o r t a n t  c h a l - f e n y e s  facing t h e  i n d u s t r y  now is t o  i m p r o v e  

the marketing or" U a s h i n g t o n  wines both i n  t h e  s t a k e  and  

elsewhere. w a s h i n g t o n  is a r e l a t i v e l y  new v i t i c u l t u r a l ,  r e g i o n  

t h a t  is c u r r e n t l y  e x p e r i e n c i n g  sonre growing p a i n s .  The a d v i c e  

fron l o c a l  a g r i c u l t u r a l  p r o f e s s i o n a l s  to growers c o n c e r n i n g  

e x p a n s i o n  is f o g i c a l  a n d  s t r a  i g h t f o r w a r d :  a v o i d  p l a n t i n g  Dore 

a c r e s  t c  vine g r a p e s  u n l e s s  there is a n  a s s u r e d  sale f o r  t h e # *  

If t h i s  a d v i c e  is h e e d e d ,  the r e s u l t  w i l l  b e  fewer acres p lanned  

and p l a n t e d  i n  the n e a r  f u t u r e .  

The c u r r e n t  p r e d i c t i o n  for t h i s  i n d u s t r y  s u g g e s t s  i n ~ s s a s e d  

c o m p e t i t i o n  b e t w e e n  g r o w e r s  t o  p r o d u c e  a c o n s i s t e n t l y  h i g h  

q u a l i t y  c r o p ,  in o r d e r  t o  i n s u r e  a buyer for t h e  g r a p e s ,  



Optiniz i l i ig  2roduct ion ef t i c i c z u c y  now, more than ever, should be 

a h i g h  p r i o r i t y  goal. for producers, M i n e r i e s  are currently i n  a 

p o s i t i o n  t h a t  a l l o w s  them t o  be s e l e c t i v e  i n  their c h o i c e  of 

p r o d ~ c e s s ,  Pest cont~ot .  costs  an3 ef forts  s h o u l d  be Bore closely 

monitored t h a n  H believe t h e y  are  now, Proper choice of 

c h e m i c a l s  aad e s p e c i a l l y  t h e  effective t i n r i n g  of p e s t i c i d e  

a p p l i c a t i o n  s h o u l d  r e s u l t  i n  s a v i n g s  to  growers, T h e  p r o f i t  

marg in  for the grape producer s h o u l d  decrease w i t h  a s o f t e n i n g  

i n  grape p r i c e s ,  making c l o s e  scrutiny sf inputs a n e c e s s i t y ,  A 

p e s t  management s p e c i a l i s t  p r o v i d i n g  a s e r v i c e  t o  s e v e r a l  

growers would develop a good  o v e r a r i ~ w  of pest c o n t r a 1  i n  the 

industry a s  a w h o l e ,  and could relate h i s  o b s e r v a t i o n s  to the 

individual producer on a regular b a s i s ,  and so  a i d  i n  making 

wise p e s t  ~anagement decisions. Zn s h o r t ,  Z t h i n k  t h a t  t h e  

c u r r e n t  nzarket situation f a v o r s  t h e  d e v e l o p a e n t  o f  any service 

which a i m s  t o  o p t i a i z e  p r o d u c t i o n  e f f i c i e n c y ,  and t h i s  has  to  b e  

an objective o f  a n y  i n d e p e n d e n t  p e s t  managelflent service. 



111. Pest Complex 

Leaf hoppers 

T h e  g r a p e  l e a f h o p p e r ,  Erythreneura 2_2e4arPtula Dsborn 

(Rolaoptesa: Cicddellidae) , h a s  b e e n  r e p o r t e d  i n  C a l i E s r n i a ,  where 

it is n a t i v e ,  s ince 1864- It is a c o n s i s t e n t  p e s t  i n  most 

vineyards o f  C a l i f o r n i a  aad about h a l f  t h e  wine  g r a p e  vineyards 

n e e d  t r e a t i n g  i n  t h e  a v e r a g e  season, Soae v i n e y a r d s  never need 

t r e a t m e n t  [ F l a h e r t y  +?? a& 39821, O f  32 ynrovers S U E V ~ ~ ~  in 

Washing ton ,  13  t reat  r e g u l a r 1  y f o r  this pest and  11 o f  32 

c o n s i d e r  l e a f h o p p e r s  t o  b e  one of t h e  three ntost p e r s i s t e n t  

pests encountered, L e a f h o p p e r s  are t h e  most i m p o r t a n i t  i n s e c t  

p e s t s  i n  Hashington vineyards a t  p r e s e n t ,  a c c o r d i n g  t o  

B i r s c h f e l t  [pers,corn&, 1983)- T h e  most r e c e n t  p u b l i s h e d  work on 

l e a f h o p p e r  s p e c i e s  i n  W a s h i n g t o n  17955) i i i e n t i f i e s  t w o  s p e c i e s  

as p e s t s  of g r a p e s ,  They are E, elei~arattl,fa and EL ziczac Y a l s h  

(Cone pers, coma, 7983)  , and the f ornaer is t h e  ntost i m p o s t a n t  

e c o n o m i c a l l y  [Wolfe 1955), R e s e a r c h ,  pf imaril y on s p e c i e s  

i d e n t i f i c a t i o n ,  is now underway and w i l l  be s u p e r v i s e d  by 

R , 5 , U , .  In the Okanagan  v a l l e y  of B r i t i s h  Columbia ,  E ,  z i ~ z x  is 



the o n l y  l e a f h o p p e r  s p e c i e s  that h a s  b e e n  o b s e r v e d  as a pest o n  

g r a p e s  {WcKernzie 1% D e i r n e  1972).  

L e a f h o p p e r s  o v e r v i n t e f  a s  a d u l t s  i n  t h e  v e g e t a t i v e  f i t t e r  

of i h e  v i n e y a r d  f loor  i n  a s t a t e  of r e p r o d u c t i v e  d i a p a a s e ,  Most 

s t a y  i u  t h e  v i n e y a r d  area o r  i n  close p r o x i ~ i t y ,  They r e m a i n  ia 

i l i a p a u s e  u n t i l  t h e  day l e n g t h  r e a c h e s  11,5 h o u r s ,  when t h e  

r e p r o d u c t i v e  o r g a n s  b e g i n  t o  m a t u r e ,  The o v a r i e s  d o  n o t  m a t u r e  

c o z i p l e t e l y  u n t i l  the f e a a l e  h a s  f e d  on t h e  f o l i a g e  af g r a p e s ,  

t h e  p r i m a r y  h o s t  p l a n t  of this insect, A d u l t s  w i l l  f e e d  on .weedy 

growth i n  t h e  v i n e y a r d  u n t i l  t h e  p r e f e r r e d  g r a p e  f o l i a g e  is 

a v a i l a b l e  ( F l a h e r t y  g& 213% 1982). 

T h r e e  g e n e r a t i o n s  a r e  c o i a p l e t e d  i n  C a l i f o r n i a  bat only t s o  

i n  W a s h i n g t o n  (Anon. 3933a) ,  T h e  eggs are l a i d  s i n g l y  on t h e  

u p p e r  and l o n e r  leaf s u r f a c e s  i n  the e a r l y  spring o v e r  a p e r i o d  

of about  s i x  weeks ,  Eggs of t h e  f i r s t  b r o o d  h a t c h  i n  a h o u t  three 

weeks d e p e n d i n g  o n  t e m p e r a t u r e ,  a n d  t h e  t s t  instar nymph enae rges  

t o  f e e d  o n  t h e  u n d e r s i d e  of learries. Deve lopxaen t  frorrt h a t c h i n g  t o  . 

a d u l k  s t a g e  t a k e s  a b o u t  2-3 w e e k s  i n  C a l i f o r n i a ,  T h e r e  is 

c o n s i d e r a b l e  o v e r l a p  i n  t h e  2nd a n d  3 r d  g e n e r a t i o n s  and all 

stages c a n  be found  on t h e  v i n e s  i r o n  l a t e  Hap t h r o u g h  the 

sumraer, Brood  development i s  dependent on t e m p e r a t a r e -  The 

a c c u m u l a % i o n  sf 980 day degrees a b o v e  50.5P i s  r e q u i r e d  to 

c o m p l e t e  one generation (Ff a h e r t y  %& all 1982).  I n  W a s h i n g t u n ,  

e g g s  h a t c h  from aid-Hay t o  t h e  e n d  of June and  new a d u l t s  a r e ,  

active by  t h e  a i d d l e  of June- E g g s  of the s e c o n d  g e n e r a t i o n  are 

l a i d  i n  e a r l y  J u l y ,  h a t c h  by  nid-Jul lyr  a n d  t h e  a d u l t s  are a c t i v e  



i n  t h e  v i n e y a r d  u a t i l  l a t e  . ta l l  (Anon, 1 9 8 3 a ) -  

L e a f h o p p e r s  injure t h e  g r a p e  p l a n t  b y  f e e d i n g  on  t h e  

taesophy 'll l a y e r ,  sucking out the c o n t e n t s  0 5  i n d i v i d u a l  cells, 

Leaves that are  fed on  h e a v i l y  w i l l  l o s e  t h e i r  g r e e n  color, d r y  

u p ,  and fall frola t h e  v ine ,  T h e  effect of fs~irea l e a v e s  is  a 

r e d u c t i o n  i n  p h o t o s y n t h e t i c  e f f i c i e n c y ,  which c a n  r e s u l t  i n  

r e d u c e d  f r u i t  s u g a r  a n d  c o n s e q u e n t  p o s t p o n e a e n t  o f  h a r v e s t  u n t i l  

sugar levels are a d e q u a t e ,  D e f o l i a t i o n  s t u d i e s  c a r r i e d  o u t  i n  

C a l i f o r n i a  i n d i c a t e  t h a t  v i n e s  c a n  tolerate u p  t o  20% l e a f '  loss 

p e r  rtlonth a f t e r  fruit set w i t h  no  e f f e c t  o n  yield. The later 

g e n e r a t i o n s  are u s u a l l y  the raost da iuaging b e c a u s e  t h e  

p o p u f a t i o n s  a r e  largejr and all s t a g e s  o f  t h e  insect are p r e s e n t  

a t  the saHte t im ,  Baking c o n t r o l  rnore d i f f i c u l t  [ f l a h e r t y  22 

1982) ,  T o  t h e  u i n e  g r a p e  p r o d u c e r ,  lower s u g a r  levels t r a n s l a t e  

into less money f o r  the c r o p ,  

I a  h e a v y  i n f e s t a t i o n s ,  t h e  wood may n o t  mture p r o p e r l y  s o  

t h a k  b u d s  o r  canes are s u s c e p t i b l e  t o  winter k i l l ,  I n  a s e v e r e  

i n f e s t a t i o n  n e a r  O l i v e r ,  B , C , ,  t h e  l e a v e s  t u r n &  brown and 

d ropped  b e f o r e  h a r v e s t ,  The g r a p e s  were s t u n t e d  and low i n  s u g a r  

[8-9%). The  d e s i r e d  s u g a r  lewef is u s u a l l y  between 20 a n d  25%. 

I n  a d d i t i o n ,  l e a f h o p p e r s  can b e  an annoyance t o  p i c k e r s  a t  

h a r v e s t -  Losses d u e  t o  t h i s  pest i n  C a l i f o r n i a  a re  described a s  

t h e  cos t  of t r e a t i n g  p l u s  t h e  insect a n d  s p i d e r  ntite d i s r u p t i o n s  

t h a t  may o c c u r  a s  a r e s u l t  o f  treatmeat, 

The r983 Sprae p z g  fog G g p p g s  & g a s h i n ~ h o ~  (Anon, 1983a) 

is t h e  grape p r o d u c t i o n  g u i d e  d e v e l o p e d  b y  C o o p e r a t i v e  E x t e n s i o n  



t h r o u g h  i?.S,U,, and i t  is t h e  most accessible local refereace 

m a t e r i a l  for p e s t  d e s c r i p t i o n s  and t r e a t m e n t  r ecommenda t ions .  

The  g u i d e  r e c o a m e n d s  a dela yed-dormant a p p l i c a t i o n  of parat  hion 

and oil d i r e c t e d  t o  the trunk a n d  main la tera ls  of the v i n e  f o r  

c o n t r o l  of l e a f h o p p e r s ,  .It is suggested t h a t  t h i s  t s e a t n e n t  w i l l  

a l s o  c o n t r o l .  mealybug,  c o t t o n y  raaple scale, a n d  g i v e  p a r t i a l  

c o n t r o l  of c u t w o r a s ,  A l a t e  spring a p p l i c a t i o n  o f  parathion is 

recommended as  needed f r o a  m i d - m y  to  J u n e ,  which c o i n c i d e s  with 

t h e  egg haech p e r i o d  and is directed a t  t h e  nymphal  stages. 

P a r a t h i o n  is a l s o  P . -eco~mended  a s  a kite s e a s o n  control up t o  two 

w e e k s  prior t o  h a s v e s t .  

Field s t u d i e s  I n  B r i t i s h  Columbia  have  i n d i c a t e d  t h e  

p r e s e n c e  of p r e d a t o r s  on a l l  s t a g e s  o f  l e a f h o p p e r s ,  and most 

i n p o r t a n t l y  a small e g g  p a r a s i t e ,  &gaiym gees Girault 

{Hymenoptera:  Eltytaaridae), Phis is a n  i a p o r t a n t ,  

n a t u r a l l y - o c u r r i n y  p a r a s r t e  i n  so@@ C a l i f o s n i a  v i n e y a r d s  a s  

well, someLimes e l i ~ i a a t i n g  t h e  need f o r  c h e a i c a l  t r e a t i a e n t .  T h e  

L C ,  ;gape g r o $ g c t i o n  G u i d e  1283 {Anon. 1983b) stresses t h a t  ---- 
excessive r a t e s  or unnecessary i n s e c t i c i d e  a p ~ l i c a t i o n s  #if l 

r e d u c e  the numbers of these b e n e f i c i a l  i n s e c t s ,  I t  recommends a n  

e a r l y  s p r a y  t o  s e d u c e  the later  b u i l d u p  of l e a f h o p p e r s ,  a i m e d  a t  

t h e  first g e n e r a t i o n  nynphs,  Becomended tiiw of treatment is 

when 80% of t h e  1 s t  b r o o d  e g g s  h a v e  hatched,  R e c o m ~ e n d e d  

c h e m i c a l s  a re  a z i n p h o s  @ e t h y l ,  e n d o s u l f a n  and c a r b a r p l ,  which, is 

c o n s i d e r e d  t o  be  f a i r l y  n o n - t o x i c  t o  leaf h o p p e r  egg  p a r a s i t e s ,  

T h e r e  i s  a l s o  e v i d e n c e  o f  l e a f h o p p e r  egg p a r a s i t i s m  b y  A, g g ~ g  



i n  vineyards i f p  Mdshini j ton  ( H i r s c h f e l t  pers,c.ortlm. 1983)- T h i s  

n a t u r a l  m o r t a l i t y  f ac tor ,  v h i c h  has been s t u d i e d  i n  b o t h  B r i t i s h  

C o l u a b i a  a n d  C a l i f o r n i a  is w o r t h  c o n s i d e r i n g  i n  g r e a t e r  d e p t h ,  

Taking a d v a n t a  je of this p a r a s i t e  is a n  i m p o r t a n t  p a r t  of p e s t  

management i n  C a l i f o r n i a ,  and  gill p r o b a b l y  become important i n  

Washington, 

In C a l i f o r n i a ,  the g r a p e  L e a f h o p p e r  is a well established 

p a r t  o f  the f a u n a  on t h e  n a t i v e  w i l d  g r a p e ,  Q&is c a l i f o r n i c a  

be rat ha^^ w h i c h  is found along stream b a a t s ,  N a t u r a l l y ,  t h e '  

l e a f h a p p a r  is a l s o  a p a r t  of the a r t i f i c i a l  a g r i c u l t u r a l  

e c o s y s t e t n  i n  v i n e y a r d s ,  which o f f e r  a d d i t i o n a l  food, The e g g s  of 

t h e  l e a f h o p p e r  can b e  a t t a c k e d  b y  &% e m s  i n  t h e  e a r l y  s p r i n g -  

The  wasp o v e r w i n t e r s  i n  Bubus  s p e c i e s ,  p a r a s i t i z i n g  D i k r e l l g  

c r u e n t a t a  G i f l e t t e ,  a n o n - p e s t  l e a f h o p p e r  which  feeds on t h e  ------- 
n a t i v e  t r a i l i n g  b l a c k  b e r r y ,  Rqbus ygiggs Cham, a n d  S c h l e c h t ,  

a n d  t h e  Himalayan b l a c k b e r r y ,  jigis g y o c e _ ~ ~  Fluel l ,  T h i s  

l e a f h o p p e r  is t h e  e s s e n t i a l  y e a r - r o u n d  h o s t  of t h e  wasp, 

a l l o w i n g  it t o  build its p o p u l a t i o n  i n  t h e  e a r l y  s p r i n g .  T h i s  

p o p u l a t i o n  b n i l d u p  is well t i m e d  with t h e  activity of Et 

e f e ~ a n t u l a  i n  n e a r b y  vineyards, a n d  l a r g e  n u m b e r s  of w a s p s  l e a v e  

the b l a c k b e r r y  t h i c k e t s  t o  p a r a s i t i z e  a e v l y  d e p o s i t e d  l e a f h o p p e r  

e g g s  i n  the v i n e y a r d ,  I n  areas where v i n e y a r d s  a r e  n e a r  t h e  

endemic Ruxgg e c o s y s t e B ,  p a r a s i t i s t a  s t a y s  b e t w e e n  80 a n d  99% 

front J u n e  t o  September, e f i w i n a t i n g  t h e  need for: c h e m i c a l  

c o n t r o l ,  & %Ems is a n  effective p a r a s i t e ,  c o m p l e t i n g  t h r e e  

generations to oue  of t h e  l e a f h o p p e r ,  and is  a n  important 



natural control f a c t o r  in &any v i n e y a r d s  of t h e  Napa a n d  

n o r t h e r n  San Joaquin  v d l l e y s  i n  C a l i f o r n i a .  However, i n  t h e  

s o u t h e r n  Sari Joaquiri valley, which h a s  a mofa a r i d  clisate, t h e  

v i n e y a r i i s  a r e  ~ i i e s  away froga uakiv-e _~_u&gs, a n d  ~ a r a s i t i s s  by  

t h i s  wasp occurs l a t e  i z l  t h e  s e a s o n  i f  a t  a l l  ( f l f o u t t  a n d  Makarta 

1973).  E f f o r t s  have been aade to e s t a b l i s h  b l a c k b e r r y  r e f u g e s  

near v i n e y a r d s ,  b u t  they h a v e  net with l i m i t e d  s u c c e s s  b e c a u s e  

t h e  b l a c k b e r r y  f o l i a g e ,  d u e  t o  t h e  lack of overstory s h e l t e r i n g ,  

dries u p  a n d  will not support 2% Gguentpgg ,  t h e  e s s e n t i a l  ' 

o v e r v i n t e r i n g  host of the w a s p  ( P l a h e r t y  g& a&, l 9 R 2 ) .  

Leafhopper eggs that h a v e  b e e n  p a r a s i t i z e d  b y  &i gpog are 

r e c o g n i z e d  by a r e d d i s h  or p u r p l i s h  c o l o r  a n d  the e x t e n t  of 

p a r a s i t i s m  is a factor t h a t  h e l p s  d e t e r m i n e  the n e c e s s i t y  f o r  

and  t i m i n g  of i n s e c t i c i d e  a p p l i c a t i o n s  i n  C a l i f o r n i a .  T h i s  

p a r a s i t e  h a s  b e a n  s t u d i e d  by RcKerazie a n d  B e i r n e  i n  t h e  Okanagan 

v a l l e y  i n  British Coluntbia,  Here it was f o u n d  to  a t t a c k  eggs of 

E. z i c z a c  i n  v ineyards ,  P a r a s i t i s ~ i  ranged froa 2 1  to 70% in e g g s  -- ------ 
c o l l e c t e d  a n d  f r o g  O t o  1 O B f  on i n d i v i d u a l  g r a p e  l e a v e s .  I n  t h i s  

a r e a ,  & is t h o u g h t  to o r r e r w i n t e r  on wild rose, a t t a c k i n g  

the l e a f h o p p e r ,  E d u a r d s i a g g  rosag L,, and oa a p p l e  trees, 

a t t a c k i n g  t he  a p p l e  leaf hopper, m h l o c ~ b z  p o a a r i z  FICA,, In 

v i n e p a r d s  that had wila rose o r  a p p l e  nearby,  p a r a s i t i z e d  e g g s  

were f o u n d  e a r l y  i n  the s p r i n g ,  v h e s e a s  i n  v i a e l p a r d s  t h a t  were 

s u r r o u n d e d  by mre d e s e r t - l i k e  coladi t i o n s ,  llilith n o  w i l d  rose . 

aearhy, p a r a s i t i s @  was a b o u t  o n e  month l a t e r  i n  the s e a s o n ,  Tuo 

c u l t u r a l  p r a c t  ices were recoamended  to h e l p  contsof l e a f h o p p e r  



p o p u l a t i o n s :  d e s t r o y i n g  o v e r w i n t e r i n g  s i t e s  t h r o u g h  c l e a n  

cultivation i n  and n e a r  t h e  v iaeyard  t o  r e d u c e  a d u l t  survival; 

and p r o v i d i n g  the p a r a s i t e  w i t h  o v e r w i n t e r i n g  si tes b y  g rowing  

t h e i r  h o s t  p l a n t s ,  w i ld  r o s e  a n d  a p p l e ,  i n  o r  close t o  t h e  

v i n e y a r d  {EcKertzie 8 B e i r n e  1972)- Those are c e r t a i n l y  

w o r t h v h i l e  c o n s i d e r a t i o n s  i n  Washington a s  w e l l ,  a n d  t h e  

r e a l i z a t i o n  of a p o t e n t i a l l y  v a l u a b l e  p a r a s i t e  i n  a d d i t i o n  t o  

t h e  p r e s e n c e  of o t h e r  beneficial insects ~ u s t  be c o n s i d e f e d  when 

d e t e r ~ i n i n g  t h e  n e c e s s i t y ,  choice, a n d  t i a i n g  of i n s e c t i c i d e  

a p p l i c a t i o n s ,  

R e s e a r c h  and  e x p e r i e n c e  i n  C a l i f o r n i a  h a s  f e d  t o  m o n i t o r i n g  

s y s t e m s  i o r  l e a f h o p p e r s  based o n  nyntphal counts on f o l i a g e ,  

which,  when c o n s i d e r e d  a l o n g  w i t h  p e r c e n t a g e  p a r a s i  t i s ~ ,  

d e t e r m i n e  t h e  n e e d  f o r  c h e m i c a l  t r e a t ~ e n t .  Sampling p r o c e d u r e s  

have been developed f o r  b o t h  small  { l e s s  t h a n  YO acres) a n d  

large v i n e y a r d s .  One pefson cau survey 503 t o  1000 acres ia a 

d a y ,  Late  n a t n r i n g  v a r i e t i e s  need s p e c i a l  a t t e a t i o n  l a t e  i n  t h e  

s e a s o n ,  because c o n t i n u i n g  v e g e t a t i v e  g r o w t h  w i l l  a t t r a c t  

l e a f h o p p e r s ,  p o s s i b l y  r e s u l t i n g  ia t h e  need  f o r  spot t r e a t m e n t ,  

The  e f f e c t i v e n e s s  of spfing cultivation is f i a i t e d  i n  f a r a i n g  

areas w h e r e  t h e r e  are s u r r o u n d i n g  o v e r w i n t e r i n g  s i tes  for  

l e a f  h o p p e r s  s u c h  a s  h a y f i e l d s ,  ~ e e d s ,  a n d  g r a i n -  S p r i n g  

cultivation nay axso c o ~ p l i c a t e  c u t u o r ~  p r o b l e m s ,  bu t  still 

s h o u l d  he c o n s i d e r e d  a s  a tactic i n  some s i t u a t i o n s ,  T r a p  crops 

h a v e  been tried i n  C a l i f o r n i a  i n  t h e  e a r l y  s p r i n g  before the 

v i n e s  leaf out, b u t  t h e r e  are few chemicals a v a i l a b l e  t h a t  will 



c o n t r o l  t h e  aauf t s t a g e .  Host w o r k e r s  a g r e e  t h a t  if needed, 

c h e m i c a l  t r e a t m e n t  s h o u l d  be  timed f o r  and d i r e c t e d  a t  t h e  1st 

brood nymphs, uheu they are f l i g h t l e s s  a n d  s u s c e p t i b l e  t o  @any 

i n s e c t i c i d e s ,  T h e r e  i s  a l s o  l i t t l e  generation o v e r l a p  a t  this 

time. 

L e a f h o p p e r s ,  like faany i n s e c t s ,  develop r e s i s t a n c e  r a p i d l y ,  

a n d  t b e r e f s r e  i t  i s  i m p o r t a n t  to  u s e  i n s e c t i c i d e s  o n l y  when 

necessary t o  e x t e n d  t h e i r  e f f e c t i v e  u s e  p e r i o d ,  Us ing  

a p p r o p r i a t e  insecticides t h a t  a re s v i t e d  t o  the i n s e c t  * s  f e e d i n g  

b e h a v i o r  a n d  t h u s  are selective, w i l l  reduce the i a t p a c t  OPP 

naturally o c u r  ring predators and parasites. D i w  t h o a t e ,  a 

s y s t e n t i c  i n s e c t i c f  de w h i c h  is p r e s e n t l y  under t e a  p o r a r p  use 

p e r ~ i t  i n  W a s h i n g t o n ,  is b e i n g  used nov  b y  s e v e r a l  grovers for 

l e a f h o p p e r  c o n t r o l .  I t  i s  w e l l  s u i t e d  f o r  s u c k i n g  i n s e c t s  and  

g i v e s  good c o n t r o l  of t h r i p s  a s  w e l l  a s  l e a f h o p p e r s  and should 

h a v e  less  haritrlul effects o n  beneficial i n s e c t s  by c o m p a r i s o n  

uith t h o  p r e s e n t  t e c o @ m e n d a t i o n  of p a r a t h i o n ,  

Cu tworms  

T h e  s p o t t e d  cu tworm,  @ g g h s  c-niqgmg L,, a n d  t h e  r e d b a c k e d  

c u t w o r n ,  Euxoa q ~ h r o q a s t e r  Guenee {Lepidoptera:  W o c t u i d a e ) ,  are 

the m a j o r  e a r l y  s e a s o n  g r a p e  pests i n  li!astiington ( W r i g h t  a ~ d  

Cone 1980) .  O f  32 g r o w e r s  su rveyed ,  16 treat a p o r t i o n  of their 
a c r e a g e  e a c h  s e a s o n  t o  c o n t r o l  them, C u t w o r m s  a r e  a p o t e n t i a l  

p e s t  i n  both newly e s t a b l i s h e d  a n d  p roduc ing  v i n e y a r d s ,  T h e i r  



n o c t u r n a l  f e e d i n g  h a b i t s  c o m p l i c a t e  d e t e c t i o n  f o r  those who a r e  

u n f a m i l i a r  w i t h  this b e h a v i o r ,  or unaware of t h e  p o t e n t i a l  

t h r e a t ,  

Cutworltls o v e r w i n t e r  a s  q u i e s c e n t  larvae i n  s o i l ,  t r a s h ,  or 

grass c l u m p s ,  They b e g i n  f e e d i n g  a t  n i g h t  i n  the e a r l y  s p r i n g  on 

weeds ,  p a r t i c u l a r l y  i a u s t a r d ,  a n d  also o n  the g r a p e  buds  a n d  

young  sftools. Feed ing  on buds b e g i n s  i n  B p r i l  and damage can 

c o n t i n u e  i n t o  June [Anon, 19t33a). HolielL i1979) found that there 

were t w o  g e n e r a t i o n s  of s p o t t e d  c u t w o r n  l a r v a e  p e r  y e a r  in. t h e  

Y a k i s a  valley, w i t h  t h e  s e c o n d  o v e r w i n t e r i n g  and  c o m p l e t i n g  

their developraent i n  t h e  s p r i n g .  T h e  l a r v a e  a r e  o ~ n i v o r o u s ,  

f e e d i n g  on many crop and non-crop p l a n t s  i n c l u d i n g :  f r u i t  trees, 

sugar beets, r a s p b e r r i e s ,  hops ,  a s p a r a g u s ,  p O i a t o e s r  k n o t w e e d ,  

s i aa r tweed ,  f amb s q u a r t e r s ,  p i g w e e d ,  m r n i n g  g l o r y ,  and  Canada 

t h i s t l e .  Howell d e s c r i b e s  t h e s e  insects a s  chronic p e s t s  d u e  to 

their n u n - s e l e c t i v e  f e e d i n g  h a b i t s ,  and s o m e t i a e s  a s  a c n t e  pests 

d u r i n g  s p e c i f i c  p e r i o d s ,  A t  p r e s e n t  i t  is easier t o  surveqr  for 

a d u l t s  t h a n  for l a r v a e ,  H o w e l l  used b l a c k l i g h t  t r a p s  t o  

d e t e s m i n e  flight periods, The first a d a l t  f l i g h t  is from Play t o  

J u n e ,  T h e r e  is an a b s e n c e  o f  a d u l t s  i n  July, The s e c o a d  f l i g h t  

p e r i o d  is from A u g u s t  t h r o u g h  October ,  I n  f i v e  y e a r s  of s t u d y  i n  

t h e  Y a k i m  v a l l e y ,  t h e  second f l i g h t  was a l w a y s  l a r g e r  t h a n  t h e  

l irst,  b u t  second flight p o p u l a t i o n  s ize  c o u l d  n o t  b e  c o r r e l a t e d  

w i t h  t h a t  o f  t h e  f i rst  E l i g h t ,  T h e  f a c t o r s  c o n t r o l l i n g  

p o p u l a t i o n  g r o w t h  and decline h a v e  n o t  been i d e n t i f i e d  i n  the 

a r e a ,  a l t h o u g h  i t  is t h o u g h t  that p o p u l a t i o n  c h a n g e s  are 



d e p e n d e n t  o n  e n v i r o n ~ e n t a l  f a c t o r s  s a t h e r  t h a n  cutworm d e n s i t y  

(Howel l  197'9)- 

B o t h  o f  these Woctuid s p e c i e s  feed a t  n i g h t ,  b u t  o n l y  t h e  

~ e d b a c k e d  cutworm r e t u r n s  t o  t h e  s a i l  for p r o L e c t i s n  d u r i n g  the 

day.  T h e  s p o t t e d  c u t n o r @  s e e k s  p r o t e c t i o n  d u r i n g  the d a y  under 

bark  o n  the vine a n d  trunk { F l a h e r t y  a_1_,3982) * It is o n l y  the 

o v e r w i n t e r i n g  l a r v a e  that damage mature vines b y  f e e d i n g  on buds  

and new s h o o t s .  Later i n  the season, g r a p e  f o l i a g e  is t o o  

v i g o r o u s  t o  b e  t h r e a t e n e d  by t h e s e  i n s e c t s ,  A d u l t s  f a y  eggs  

~ o s t l y  o n  l e a v e s  of p l a n t s  f a i r l y  c l o s e  t o  the g r o u n d  ( f f a k e r t y  

et a l ,  1982) , -- - 
Cutworms d a ~ a g e  vines by f e e d i n g  on young buds  a n d  new 

s h o o t s  less t h a n  6 in, i n  l e n g t h .  Daaage t o  newfy p l a n t e d  vines 

results i n  loss of shoot growth  and t h e r e f o r e  n o t h i n g  t o  train 

to  t h e  l o w  wire, o r  ia d e a t h  of t h e  p l a n t  i f  a l l  growing points 

are removed (Anon, '1983a). One of t h e  g r o w e r s  surveyed r e p o r t e d  

e x t e n s i v e  damage t o  a newly p l a n t e d  v i n e y a r d ,  r e s u l t i n g  i n  t h e  

aeed t o  r e p l a n t  s e v e r a l .  acres, Daiaage -to p r o d u c i n g  v i n e y a r d s  

resul ts  i n  l o s s  of f r u i t  p r o d u c t i o n  d u e  t o  t h e  destruction of 

t h e  b u d s  r e s p o n s i b l e  f o r  g r a p e  clusters. S t u d i e s  i n  C a l i f o r n i a  

show t h a t  v e r y  h i g h  cu tworm populations c a n  r e d u c e  yield a s  m c h  

as 80% 

W r i g h t  a n d  Cone (1988) s t u d i e d  t h e  r e s p o n s e  of 1, labrqgxg 

I C Y ,  Concord)  to  c u t w o s a  damage, s i m u l a t e d  by r e ~ l o v i n g  p r i n a r y  

b u d s  a n d  t h e n  r e l a t i n g  t h e  bud r e m o v a l  to y i e l d  loss. Econoiiiic 

danaye l e v e l s  were a l s o  determined, b a s e d  o n  c o s t  o f  t s e a t a e n t ,  



y i e l d  n e c r e a s e  p e r  bud Lost, and  market value of fruit- T h e r e  

was no  attempt t o  relate  cu tworm numbers  t o  y i e l d  l n s s ,  b u t  it 

was shown t h a t  very few c u t w o r m s  could r e s u l t  i n  s u b s t a n t i a l  

d a ~ a g e  n e c e s s i t a t i n g  c h e m i c a l  c o n t r o l  a c t i o n ,  ahen a l l  the 

p r i m a r y  burls  were removed, t h e  y i e l d  was r e d u c e d  by from 40 t o  

52.6%, The s i n e  c o m p e n s a t e s  f o r  p r i m a r y  bud r e m o v a l  by increased 

g r o w t h  fro@ s e c o n d a r y  Cuds, b u t  less fruit is p r o d u c e d  p e r  bud, 

a n d  hence y i e l d  is reduced, I f  b o t h  p r i m a r y  and s e c o n d a r y  b u d s  

are r e m s e d ,  t h e n  n o  E f u i t  is p r o d u c e d ,  Vines which arc damaged 

i n  one gear will c o m p e n s a t e  t h e  f o l i o w i n g  y e a r  w i t h  i n c r e a s e d  

f r u i t  p r o d u c t i o n  which may almost make  u p  %or t h e  o r i g i n a l  y i e l d  

r e d u c t i o n  { W r i g h t  and Coue 1980). T h e  major factor t h a t  

d e t e r m i n e s  economic damage resulting from bud removal.  is y i e l d  

p e r  bud, which  Ray vary s u b s t a n t i a l l y ,  Treatmnt  is c o s t  

e f f e c t i v e  in C o n c o r d  g r a p e s  w i t h  1 t o  5 %  bud damage ( W r i g h t  a n d  

Cone I 9 8 d ) .  Economic daaaye l e v e l s  i n  v i n i f e r a  would be  r e a c h e d  

a t  l o u e s  bud r e m o v a l  v a l u e s ,  b e c a u s e  o f  t b e  h i g h e r  fruit v a l a e .  

Economic  d a ~ a g e  l e v e l s  i n  v i n i f e r a  are a f f e c t e d  by market v a l u e ,  

v a r i e t y ,  sugar levels, cost of t r e a t a e n t ,  and  y i e l d ,  T h e  

i a p o r t a n t  c o n t r i b u t i o a  of W r i g h t  a n d  Coneqs s t u d y  i s  t h e  

r e a l i z a t i o n  t h a t  a s a a U  l o s s  of bud  t i s s u e  r e s u l t s  i n  a l a r g e  

l o s s  of y i e l d ,  I t  would  be very u s e f u l  t o  be ab le  t o  monitor t h e  

cutworl tss  a n d  r e f a t e  t h e i r  d e n s i t y  t o  vine dalxlage a n d  need fo r  

t r e a t m e n t .  

T h e  W a s h i n g t o n  s p r a y  guide [Anon, 1983a) r ecomwends  

s p r a y i n g  iaekhorrtyl t o  c o v e r  t h e  f o l i a g e  and f r u i t  i n  a reas  which 



had cutworm p r o b l e m s  i n  the p r e v i o u s  s e a s o n ,  o r  i n  areas where 

c u t w o r m s  a re  present a n d  5 to  70% o f  the Suds  a re  damaged. 

C o n t r o l  e f f o r t s  must  b e  tinted w i t h  bud fosaration i n  A p r i l  a n d  

Uay. C o n t r o l  is c o m p l i c a t e d  a t  p r e s e n t  (1 983)  b y  r e g i s t r a t i o n  

f i a i t a t i o n s  on  some of t h e  ntost e f f e c t i v e  c h e m i c a l s  {Anon- 

3983a). O f  1 6  g r o w e r s  a h o  t f ea t  f o r  cu tworms ,  5 u s e d  methomyl 

a n d  i t  was t h e  most csraxtonly c h o s e n  c h e a i c a l .  Also r e p o r t e d  were 

c a r b a r y 3 .  b a i t ,  B a c i l l u s  t h u r i n q i e n s i s ,  chlorpyrif os, an6 

p a r a t h i  on ,  

I n  a  Pl i ch igan  s t u d y  (Haraor, R o w i t t ,  and  O l s e n  198 11, 

v a f  b u s  i n s e c t i c i d e s  ( ~ ~ o C ~ O ~ O F ~ O S ,  f e n v a l e r a t e ,  perme t h r i n ,  

a c e p h a t e ,  c h i o r p y r i f o s ,  m e t h o ~ y l ,  a n d  c a r b a f y l )  were c o a p a r e d  

f o r  c o n t r o l  of A, c=njqyum and Euxoa s p e c i e s ,  P le thony l  g a v e  t h e  

p o o r e s t  r e s u l t s  of a l l  c h e m i c a l s  t e s t e d ,  P y r e t h r o i d s  were 

recomitlended b e c a u s e  t h e y  have a n e g a t i v e  t e w p e r a t u r e  c o e f f i c i e n t  

of t o x i c i t y  a g a i n s t  insects, w h i c h  is i m p o r t a n t  b e c a u s e  cutwofla  

control is mos t  e f f e c t i v e  when i t  is a p p l i e d  i n  t h e  evening i n  

t h e  e a r l y  s p r i n g .  The  p y r e t h r o i d s  perfomed well i n  both n a t u r e  

and n o n - p r o d u c i n g  vineyards, C h l o r p y r i f o s  h a s  an  a d d e d  a d v a n t a g e  

i n  its s o i l  r e s i d u a l  a c t i o n ,  when c o m p a r e d  t o  t h e  s y n t h e t i c  

p y r e t h r o i d s ,  Baits p r o v i d e d  g o o d  c o n t s o l ,  b u t  they tend to 

d e t e r i o r a t e  r a p i d l y  i n  wet w e a t h e r  o f  u n d e r  i r r i g a t i o n ,  Ian 

addition t o  poor r e d u c t i o n  of bud damage by methomyl,  t h i s  

i n s e c t i c i d e  h a s  an o r a l  ED-50 of 17-25, p l a c i n g  it i n  t h e  high 

to e x t r e a e l y  h i g h  toxicity range ( ? l i l l e r  and Craig 1981)). T h e  

Elfashi n g t o n  spray g u i d e  a l s o  recommends a g a i n s t  d i s c i n g  t h e  c o v e r  



c r o p  i n  e a r l y  ;qay b e c a u s e  t h i s  a c t i o n  w i l l  intensify cutworm 

daiaage t o  vines, 

The B,C_; I;== P r o d u c t i o n  G u i d e  32932 (Anon. 1383b) 

recommends s p r a y i n g  e i t h e s  a z i n g h o s  % e t h y l  o r  c a r b a r y l  on t h e  

v e g e t a t i o n  a t  t h e  base of t h e  vine a s  u d - 2 .  a s  on the v i n e  and  

g r a p e  f o l i a g e ,  when f e e d i n g  damage is o b s e r v e d  on n o n - b e a r i n g  

v i n e s ,  I n  work by D i b b l e  e_g a,& 139793 in C a l i f o r n i a ,  c a r b a r y l  

was t h e  raost e f f e c t i v e  c h e m i c a l  of ten tested f o r  cutworoa 

c o n - t r o l ,  

Ha t u r a f  erneaies are  e s p e c i a l l y  i s p o r t a n t  i n  k e e p i n g  cutvorra 

p o p u l a t i o n s  in check ( i i i n k f e r  1962) . S o a e  t a c h i n i d  f l i e s  a n d  

b r a c o n i d  w a s p s  p a r a s i t i z e  c u t w o r m s ,  which  are a l s o  coninonly 

p r e y e d  npon by ground beetles, *afJatural. enemies p r o v i d e  t h e  ntost 

i r a p o r t a n t  control of s p o t t y  infestations of c u t w o r m s  on g r a p e s  

w i t b i n  v i n e y a r d s  and i n  g r a p e  g r o w i n g  d i s t r i c t s 1 *  { F i a h i e r t y  22 

G r a ~  p?? 3anaqenen-t  { F l a h e r t y  & a&. 1982) , a la rge  --- 
b o o k l e t  p u b l i s h e d  by t h e  U n i v e r s i t y  o f  C a l i f o x n i a ,  o u t l i n e s  a 

m o n i t o r i n g  s t r a t e g y  f o r  t h e s e  i n s e c t s ,  T h e  g r o w e r  is u r g e d  t o  

k e e p  a  r e c o r d  of years vhen c u t a o r m  feeding is raost i n t e n s e ,  map 

areas  of c u t w o r a  a c t i v i t y  w i t h i n  the v i n e  y a r d ,  a n d  o b s e r v e  bud 

damage o r  p r e s e n c e  of larvae i n  early  s p r i n g ,  T h i s  p u b l i c a t i o n  

o u t l i n e s  methods  t o  quanltif y bud daraage by r a n d o ~ l y  s e l e c t i n g  

six l o c a t i o n s  u i t h i n  the v i n e y a r d  arid count ing  a n y  damaged b u g s  

o n  t e n  ad- jacent  v i n e s  a t  each locat ion ,  T r e a t ~ e n t  i s  cost 

e f f e c t i v e  i f  a n  a v e r a g e  o f  B o r e  t h a n  2 buds  p e r  v i n e  are d a ~ a g e d  



out .  of t h e  j60 v i n e s  e x a m i n e d ,  X f  fewer t h a n  2 a r e  damaged,  

s a m p l i n g  is repeated i n  3 t o  4 days u n t i l  t h e  s h o o t s  a v e r a g e  6 

in, .tony. T h i s  method and the econo i t t i c  i n j u r y  l e v e l  a p p l y  only 

i n  the Ffor'th S a n  J o a q u i n  v a l l e y  and  t h e  Central a n d  H o r t h  C o a s t  

v a l l e y s  i n  California. This e s t i m a t i o n  of e c o n o ~ i c  i n j u r y  l e v e l  

is lower t h a n  t h a t  referred to a b o v e  by GJf ight  a n d  Gone { l R 8 0 ) ,  

a n d  s u p p o r t s  their c o n t e n t i o n  t h a t  what way a p p e a r  t o  b e  o n l y  

s l i g h t  damage ,  is enough t o  w a r r a n t  t r e a t m e n t ,  

I n  a d d i t i o n  t o  t h e  cheaics l  c o n t r o l s  mentioned a n d  proper  

t i m i n g  o f  d i s c i n g  the c o v e r  crop, t h e r e  are  some o t h e r  c u l t u r a l  

p r a c t i c e s  which Bay be h e l p f u l .  Heed re r r tova l  i n  late suoagtrtler or 

f a l l  reduces b o t h  food f o r  t h e  cu twor ln  l a r v a e  a n d  s h e l t e r e d  

l o c a t i o n s  f o r  a d u l t s  t o  l a y  e g g s .  C o n t r o l  of p e s e n n i a l  n e e d s  

s u c h  as field b i n d w e e d  and C a n a d a  thistle i n  t h e  e a r l y  s p r i n g  

has h e l p e d  t o  r e d u c e  t h e  i m p a c t  of t h e  r e d - b a c k e d  c u t w o r m  i n  

a s p a r a g u s  fields i n  H a s h i n g l o n .  a h e n  t h e s e  e a r l y  season weeds  

a re  n o t  present, c u t v o r ~  martaf ity increases a n d  hence f e w e r  

s u r v i v e  t o  a t t a c k  t h e  l a t e r  e m e r g i n g  asparagus  s p e a r s ,  which are 

t h e  p r e f e r r e d  f o o d  [Tamaki ,  P l o f f i t ,  and T u r n e r  1975). A similar 

s i t u a t i o n  e x i s t s  i n  v i a e y a r d s ,  w h e r e  c u t v o r m s  feed on e a r l y  

w e e d s  a n d  t h e n  Eove t o  the v i n e s  a s  t h e  b u d s  swell- C o n t r o l  of 

w e e d s  i n  t h e  e a r l y  s p r i n g  and fail is a vise c u l t u s a l  p r a c t i c e  

a n d  s h o u l d  be f o l l o w e d  i u  ma tu re  v i n e y a r d s  a s  well a s  p r i o r  t o  

p l a n t i n g  new vineyards, FP'here furrow i r r i g a t i o n  is u s e d ,  watef 

can  b e  managed so a s  t o  b r i a g  . l a r v a e  to t h e  s o i l  s u r f a c e  d u r i n g  

t h e  clay dnd e x p o s e  t h e @  t o  a d v e r s e  r s e a t h e r .  T h i s  practice is 



used e x t e n s i v e l y  i n  the Saa J o a q u i a  v a l l e y  of C a l i f o r n i a ,  and  is 

q u i t e  e f fec t ive ,  It c o u l d  have  use i n  Washington,  w h e r e  sonte 

g r o w e r s  use  furrow i r r i g a t i o n ,  ahere b a i t s  a r e  u s e d ,  the a e t h o d  

o f  d e l i v e r y  is dependent on t h e  species of cutworm that i s  

p r e s e n t ,  T o p i c a l  haod applications s f  b a i t s  w i l l  be necessary t o  

c o n t r o l  s p o t t e d  c u t a o r m s ,  which d o  n o t  r e t u r n  t o  t h e  soil d u r i n g  

t h e  day. The best f e s n l l c s  have.  been w i t h  apple-pontace b a i t  

f o r m u l a t i o n s ,  S p r a y i n g  c a r b a r y l  early i n  the season h a s  proven 

t o  b e  quite e f f e c k i v e  and h a s  l i t t l e  e f f e c t  oa the natural' 

e n e m i e s  of cutworms or  t h e  l e a f h o p p e r  e g g - p a r a s i t e ,  &naqr= e_p~g 

[ F l a h e r t y  gt_ a_&, 3 982) , b u t  nta y encourage  b u i l d u p  of ui ikes  

{Anon, 1983a, Dibble  euf, a&, 1979).  

Bites 

T h e  ma jar  rnite p e s t  species in Washiay ton  is t h e  WcDani-el 

mite, Tetra~~~hcz~ -gcdan$e l i  McGregor, w h i c h  is m i n f y  a p e s t  of 

tree fruits i n  this r e g i o n ,  A s  i n  o r c h a r d s ,  ~ i t e  p o p u l a t i o n s  

becante i n t o l e r a b l e  faf loering periods of heavy insecticide 

a p p l i c a t i o n  or i n a p ~ r o p f i a t e  choice or timing of i n s e c t i c i d e  

a p p l i c a t i o n s  t o  control o t h e r  pests. T h e  developraent of h i g h  

mite p o p u l a t i o n s  is  f a v o r e d  b y  c l e a n  c u f t i v a t i o n ,  dusty 

c o n d i t i o n s ,  high t e s p e r a t u r e ,  Pow h u n i d i t y ,  reduced preda tor  

e f f e c t i v e n e s s ,  and stressed sines [Anan. 1983a, Fbahert  y g& gik, 

1 9 8 2 ) -  L i t t l e  research h a s  beea done on mites in Flashington 

v i n e y a r d s ,  E x t e n s i v e  research h a s  b e e n  done i n  t h e  southefra  San 
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J o a a u i n  v a l l e y  ol C a f i E o r a i d  o n  the P a c i f i c  spider mite, 

Te t r a n y c h u s  p a c i f i c u s  EcGregos. T h i s  r a i t e  h a s  a t t a i n e d  h i g h  pest 
7-- 

s t a t u s  d u e  mostly t o  e x c e s s i v e  insecticide u s e  f o r  c o n t r o l  of 

various i n s e c t s  i n c l u d i n g  the grape l e a f h o p p e r  [Ali Fliazee, 

S t a f f o r d ,  a n d  Kido 197Y, F l a a h e f t y  c2_& a l ,  39823, I t  is commonly  

known t h a t  m i k e s ,  due t o  t h e i r  h e t e r o g e n e i t y ,  are  a b l e  v e r y  

rapidly go develop populations r e s i s t a n t  t o  p e s t i c i d e s ,  

Outbreaks a r e  of ten caused by t h e  use of i n s e c t i c i d e s  v h i c h  

r e d u c e  the p o p u l a t i o n  of the predatory ~ i t e ,  Hetaseiilltas . 

o c c i d e n t a l i s ,  3ost  of the Cal i fo ra ia  r e s e a r c h  has b e e n  d e s i g n e d  --------- 
t o  identify p e s t i c i d e s  t h a t  can be used e f f e c t i v e l y  for key 

i n s e c t  p e s t  c o n t r o l  w i t h  m i n i m a l  d i s r u p t i o n s  of t h e  p r e d a t o r y  

site, 5% o c c i d e n h f & s  is a l s o  t h e  aos t  i ~ p ~ r t a n t  p r e d a t o r  i n  

Wash ingkon  o r c h a r d s ,  and i s  p r o b a b l y  v e r y  i m p o r t a n t  i n  w i n e  

g r a p e  v i n e y a r d s ,  

? l i k e s  o v e r s i a t e r  a s  m a t u r e  females u n d e r  g r a p e v i n e  b a r k .  

T h e  o v e r w i n t e r i n g  f e ~ a l e s  wove onto yoang f o l i age  a t  b u d - b r e a k  

a n d  c a n  l a y  a s  many a s  eight e g g s  p e r  d a y ,  of which t w o - t h i r d s  

Bay d e v e l o p  i n t o  egg-laying feraales i n  ten d a y s  o r  less, T h e  

p o p u l a t i o n s  i n c r e a s e  r a p i d 1  y  u n d e r  f a v o r a b l e  c o n d i t i o n s ,  and 

aany g e n e r a t i o n s  are p r o d u c e d  i n  a s e a s o n  { f i a h e r t y  2s &, 

7882).  I n  j u r y  r e s u l t s  from the ~ i t e s  f e e d i n g  o n  leaf t i s s u e  

which can beconae brown and dry up,  a n d  d e p e n d i n g  on t h e  e x t e n t  

of damage, l ead  to  a d v e r s e  effects o n  f r u i t  q n a f i t y  a n d  m a t u r , i t y  

I f l a h e f t y  gk g l ,  1 9 8 2 ) .  



Of t h e  32 g r o w e r s  s u r v e y e d  i n  M a s h i n g t o n ,  3 t reat  r e g u l a r l y  

for ~ites, a n d  a l l  u s e  t h e  same p e s t i c i d e ,  p r o p a r g i t e  ( Q m i t e ) ,  

T h i s  is  t h e  t r e a t m e n t  recommeraded b y  t h e  Y a s h i n g t o n  s p r a y  g u i d e  

(Bnon. 1983a) o n c e  t h e  econamic t h r e s h o l d  of 1 0  t o  20 m i t e s / l e a f  

h a s  been  r e a c h e d ,  o r  on o b s e r v a t i o n  of shoot s t u n t i n g -  Yowever 

a t  p r e s e n t ,  1 t h i n k  t h a t  few g r o w e r s  m o n i t o r  r e g u l a r l y  and 

e f f e c t i v e l y  for: t h i s  pes t .  A good p r e v e n t a t i v e  s t r a  tegp t o  avo id  

toite p r o b l e m  is to u s e  a n  e c o l o g i c a l  a p p r o a c h  when managing 

o t h e r  i n s e c t s ,  p a r t i c u l a r l y  t h e  grape l e a f h o p p e r .  Studies i n  

C a l i f o r n i a  i n d i c a t e  t h a t  methomyl f o r  l e a f h o p p e r  c o n t r o l  is less 

d i s r u p t i v e  if t r e a t f s e n t s  a re  appf  i e d  l a t e  i n  the s e a s o n ,  Its 

s h o r t  r e s i d u a l  a c t i v i t y  allows p r e d a t o r y  sites t o  r e c o v e r ,  But 

f i rs t  b r o o d  Leafhopper t r e a t ~ e n t s  w i t h  t h i s  c h e m i c a l  g r e a t l y  

h i n d e r  t h e  development: of a d e q u a t e  p ~ e d a t o r  p o p u l a t i o n s .  

P a r a t h i o n  a n d  e t h i o n  r e d u c e  l e a f h o p p e r  a n d  s p i d e r  mite 

populations i n  C a l i f o r n i a  w h i l e  a l l o w i n g  p r e d a t o r y  r a i  tes t o  

r s a i n t a i n  c o n t r o l  of s p i d e s  mites [ F f a h e r t y  g& gl;r 1 9 8 2 ) .  A study 

by Boy 21% (1979) compared me-tholltyl, d i a e t h o a t e ,  and 

p e r m e t h r i n  f o r  g r a p e  p e s t  management. i n  t h e  San Joaguirn valley- 

D i m e t b o a t e  had the l eas t  d i s r u p t i v e  i m p a c t  o n  p r e d a t o r y  site 

populations when u s e d  for l e a f h o p p e r  c o n t r o l ,  but its e f f e c t  on 

o t h e r  b e n e f i c i s l s  was not aeasured, and its long r e s i d u a l  

a c t i v i t y  i n c r e a s e s  t h e  p o s s i b i l i t y  of d i s r u p t i n g  o t h e r  i n s e c t s ,  

H e  thom yl was c o n s i d e r e d  t o  b e  m o d e r a t e l y  d i s r u p t i v e .  Azinphos ,  

methyl is u s e d  e x t e l m s i s e l y  i n  apple o r c h a r d s  i n  Wash ing ton  a n d  

British Columbia  b e c a u s e  it does n o t  d i s r u p t  ntites, Thus ,  i t  may 



have u s e  a t  some t i n e  i n  v i n e y a r d s  i n  k ' a s h i n g t o n ,  D u e  t o  t h e  

e v e r - c h a n g i n g  r e g u f a t i o n s  and a v a i l a b i l i t y  of p e s t i c i d e s ,  i t  is 

of l i m i t e d  u s e  i n  t h i s  s t u d y  t o  dwel l  on p a r t i c u l a r  i n s e c t i c i d e s  

a n d  t h e i r  p r e s e n t  e f f i c a c y ,  Pla h e r t y  2% (1982) stresses the 

i m p o r t a n c e  of g r e -  d u d  p o s t - t r e a t m e n t  m o n i t o r i n g  t o  g a u g e  the 

e f f e c t s  of d i f  ferant c h e a i c a l s  o n  b e n e f i c i a l  a n d  t a r g e t  

o r g a n i s i n s ,  I n  general, c h e ~ i c a i  c o n t r o l  of mites shoufr l  be 

d e l a y e d  a s  long  a s  p o s s i b l e  i n  o r d e r  to r e a c h  a favorable  r a t i o  

of  p r e y  to p r e d a t o r  a n d  a l low * o r  ~ a x i ~ u r t l  d i s t r i b u t i o n  of . 

p r e d a t o r s  within a v i n e y a r d ,  If t r e a t m e n t  is  n e c e s s a r y ,  a 

s e l e c t i v e  a c a r i c i d e  s h o u l d  be used. To  m a d j u s t  i m b a l a n c e s  i n  

prcy:predator r a t i o s  c a u s e d  by h e a v y  i n s e c t i c i d e  use Bay t a k e  as 

long a s  f o u r  y e a r s  w i t h o u t  c h e a t i c a f  a p p l i c a  t i c tns  { P l a h e r t y  g& 

a f ,  1969) ,  --- 
T h e  a p p r o p r i a t e  time for moni to r ing  n i t e  p o p f a t i o n s  

c o i n c i d e s  w i t h  3edf h o p p e r  @ m i t o r i n g  a n d  i n v o l v e s  a n  estirnatioa 

of r e l a t i v e  p o p u l a t i o n  levels b a s e d  on number  of eggs a n d  young 

o n  leaves and damage t o  the v i n e ,  a s  well a s  knoalledge of 

p r e y - p r e d a t o r  d i s t r i b u t i o n  p a t t e r n s ,  Eggs and  young c a n  be  

c o u n t e d  with a h a n d  lens i n  the field { F l a h e r t y  g& 1982 ) -  

The d a t a ,  once o b t a i n e d ,  a re  c o ~ g o n e n t s  o f  t h e  decision making  

process. O t h e r  f a c t o r s  which s h o u l d  b e  c o n s i d e r e d  are: v i n e y a r d  

v i g o r ,  m o i s t u r e  stress, other pests, and t i m i n g  of h 3 r v e s t -  

Hite outbreaks are o f t e n  localized i n  t h e  same s p o t  w i t h i a  

a v i n e y a r d  from y e a r - t o - y e a r  and naay be a s s o c i a t e d  w i t h  p o o r  

d r a i n a g e  a n d  v i n e  stress, of w i n t e r  and suittmes c o v e r  c r o p s  



h a s  been  noted t o  i m p r o v e  water p e n e t r a t i o n  i n  v i n e y a r d  s o i l s  

a n d  t o  l e s s e n  t h e s e  o u t b r e a k s "  [ F l a h e r t y  2% 1932) -  V i n e y a r d s  

where g r a s s  culture is p r a c t i c e d  h a v e  h i g h e r  h u m i d i t i e s  a n d  less 

d u s t ,  and  c o n s e y u e n t l y  f e w e r  mite probfeas. *Also a more d i v e r s e  

f a u n a  a n d  i t t tproved p r e d a t i o n  of s p i d e r  mites h a v e  b e e n  r e c o r d e d  

i n  v i n e y a r d s  where  g r a s s e s  a n d  o t h e r  weeds a re  not removed by  

c u l t i v a t i o n r *  { F l a h e r t y  pl, 1969). P o t e n t i a l l y  d u s t y  r o a d s  

s h o u l d  be s p r a y e d  v i t h  r o a d  o i l  t o  w i n i r n i z e  d u s t ,  which  tends t o  

i n c r e a s e  ntite p r o b l e m s .  F l a h e r t y  a_& 11982) also recontaend 

h e a v y  w a t e r i n g  i n  t h e  e a r l y  s p r i n g  t o  r e d u c e  vine stress. Where 

o v e r h e a d  s p r i n k l e r s  a re  present, they c a n  be u s e d  t o  k e e p  s p i d e r  

mites under  c o n t r o l ,  b a t  p r e d a t o r y  atites are n o t  a d v e r s e l y  

a f f e c t e d ,  The judicious use of f e r t i l i z e r ,  a l t e r i n g  p r u n i n g  

p r a c t i c e s , a n d  nernatode c o n t r o l  all vi13. i a i p r o e e  v i n e  v i g o r  a n d  

~ a y  a l s o  r e d u c e  rnite s u s c e p t i b i l i t y .  s*Hanagement o f  s p i d e r  mites 

is best a c c o ~ t p l i s h s d  b y  i n t e g r a t i n g  c u l t u r a l  p r a c t i c e s )  v i t h  

b i o l o g i c a l  a n d  c h e m i c a l  c o n t r o l ' l  (f l a h e r t y  gy a&l I g 8 2 )  . 

T h r  i p s  

The western f l o v e r  t h r i p s ,  z g p x d ~ L i n i e 1 1 g  p c c i d e n t a l i s  

P e r g a n d e  f T k y s a n o p t e f a :  T h r i p i d a e )  , o v e r w i n t e r s  a s  m a t u r e  

females i n  t h e  v i n e y a r d  l i t t e r  arid i n  a d j a c e n t  weedy areas, Hn 

the ear ly  s p r i a g  they d e v e l o p  on w e d s  b e f o r e  moving t o  g r a p e s  

t o  f e e d  on f o l i a g e  (Arton. l 983a) .  T h i s  i n s e c t  is general1 y more 

o f  a probleat  i n  t a b l e  t h a n  i n  wine  g r a p e s  b e c a u s e  s c a r r i n g  of 



t h e  berries  from f eed ing  and  o v i p o s i t i n g  r e s u l t s  i n  c u l l s  w h i c h  

a re  n o t  m a r k e t a b l e ,  or  c r a c k e d  berries, which are susceptible t o  

r o t  o r g a n i s m s .  F l o w e r  t h r i p s  a c e a s i o n a l l y  cause s t u n t e d  s h o o t  

g r o w t h  a n d  f o l i a r  damage when t h e  s h o o t s  are u n d e r  12 i n .  l o n g ,  

b u t  sefdont  is rlanage severe enough t o  warrant chemical c o n t r o l  

f P l a h e r t y  g& pl, 1982). O n l y  1 o f  32 g r o w e r s  s u r v e y e d  t r e a t e d  

r e g u l a r l y  f o r  t h i s  insect i n  Wash ing ton ,  P l a h e r t y  2% pAz (1982) 

i n d i c a t e  t h t  v i n e y a r d s  with a g r a s s  o r  weed cover ace more 

l i k e l y  t o  e x p e r i e n c e  e a r l y  s p r i n g  f e e d i n g  o n  young s h o o t s  .than 

a r e  clean c u l t i v a t e d  v i n e y a r d s ,  

Economic i n j u r y  l e v e l s  have  n o t  b e e n  d e t e r m i n e d  f o r  t h i s  

i n s e c t  in Caf i f o r n i a ,  but p o p u l a t i o n s  c an  be m o n i t o r e d  by 

s t r i k i n g  t h e  grape cluster with a f l a t  p i e c e  o f  c a r d b o a r d  a n d  

c o u n t i n g  t h e  i n d i v i d u a l s  on t h e  c a r d b o a r d  surface. Stunted 

s h o o t s  a r e  a l s o  a good i n d i c a t i o n  of t h e  p r e s e n c e  of t h r i p s ,  

T r e d t m e n t  i s  recorartlended dt e a r l y  t o  la te  bloom i n  b o t h  

C a l i f o r n i a  a n d  B r i t i s h  Colurnfaia ( F l a h e r t y  P& 1982, Anon, 

198313)- 

O n e  a p p l i c a t i o n  o f  d i r a e t h o a t e  h a s  b e e n  found sufficient, 

a n d  a s  t h i s  t r e a t n e n t  is u s e d  b y  some growers t o  con t ro l  f i r s t  

b r o o d  l e a f h o p p e r  nymphs i n  Washington,  t h r i p s  c o n t r o l  is o f  t e n  

a c h i e v e d  as a f r i n g e  b e n e f i t  ( H i r s c h f e l t  p e r s ,  comm- 1983 ) -  I n  

c o n t z a s t  t o  this c o n t r o l  s t r a t e g y ,  both f a s h i n y  t o n  a n d  Oregon 

g u i d e s  r e c o ~ m e n d  a l a t e r  s e a s o u  c o n t r o l  i n  Juf y and August if 

leaf a n d  shoot g r o w t h  a p p e a r s  t o  be s t u n t e d ,  V i n e y a r d s  t h a t  

r e c e i v e  a d e l a y e d - d o r ~ a n t  a p p l i c a t i o n  o f  p a r a t h i o n  and o i l  f o r  



mealybug  csntraf  laay not experience lhr i p s  i n  jury (Anon- l983a)- 

T h r i p s ,  though o f t e n  t h o u g h t  of a s  pests, h a v e  been o b s e r v e d  t o  

p r e y  upon P a c i f i c  s p i d e r  a i t e  e g g s  i n  C a l i f o r n i a ,  a n d  i n  t h i s  

s e n s e  t h e i r  p s e s e n c ?  a t  a n d a m a g i n g  g o p u f a t i o n  l e v e l s  nay  be 

beneficial [ F l a h e r t y  eJ q&, 3982) , 

Black Vine W e e v i l  

The black v i n e  w e e v i f ,  Brachyf:ti.nns s u f c a t u s  Fab. 

[ C o l e o p t e r a :  C u r c u l i o n i d a e )  , is a n  i m p o r t a n t  Buropean pest of a 

wide range of h o r t i c u l t u r a l  c r o p s  i n  Europe ,  N o r t h  Africa, 

United S t a t e s ,  Canada,  A u s t r a l i a ,  and Ben  Zealand. I t  h a s  a host 

r a n g e  of a t  l e a s t  140 p l a n t  s p e c i e s ,  w i t h  t h e  damage i n  aost  

cases due t o  root f e e d i n ' j  b y  t h e  l arva l  s t a g e s  [ B e d d i n g  and 

Piiller 1981).  I n  g r a p e s r  t h e  a a u l t  is the &ore damaging stage, 

f e e d i n g  an fruit c l u s t e r  p a r t s  and berry p e d i c e l s -  In t h e  Yakiaa 

v a l l e y ,  this i n s e c t  wds first r e p o r t e d  on C o n c o r d  g r a p e s  b y  

F r i c k  and Keerae i n  1957, uhrn g r o w e r s  Mere e x p e r i e n c i n g  h e a v y  

y i e l d  r e d u c t i o n s .  T h e s e  losses s t i m u l a t e d  r e s e a r c h  b y  Dr* B, 

Cone of 2,S.U- starting i n  1961 t o  d e t e f m i a e  t h e  econoaic i m p a c t  

of t h i s  p e s t  a n d  i d e n t i f y  l e v e l s  o f  i n f e s t a t i o n  where c o n t r o l s  

were j u s t i f i e d ,  Y i e l d  losses were e s t i m a t e d  b y  Cone 11963) t o  

reach 3 .45  t o n s / a c r e ,  As of 196 1 ,  n o  c o n t r o l s  had been d e v e l o p e d  

f o r  this p e s t  on  grapes anywhere i n  t h e  U-S., so  research to 

i d e n t i f y  e f f e c t i v e  c o n t r o l s  was also conducted, C o n t r o l  was 

a c h i e v e d  w i t h  t h e  a p p X i c a t i o a  o f  g r m u l a r  a l d r i n  t o  t h e  v i n e y a r d  



f l o o r ,  h u t  this c h e m i c a l  is n o  l o n g e r  a v a i l a b l e  a n d  a t  p r e s e n t  

11983) chemica l  c o n t r o l  o p t i o n s  are l i i t i i t e d .  

T h e  e m e r g e n c e  of  a d u l t  weevils from t h e  soil b e g i n s  i n  l a t e  

? l a r c h  and  u s u a l l y  peaks i n  .late June, A 1 1  a d u l t s  are f l i g h t l e s s  

females, each capable of laying up t o  500 fe r t i l e  egs s t a r t i n g  

t k r e e  w e e k s  a f t e r  e m e r g e n c e  (Anon, 1983a) , A l t h o u g h  t h e y  c a n n o t  

f l y *  t h e y  are s t r o n g  w a l k e r s  and h a v e  b e e n  recorded t o  move 180 

f t .  i n  t h r e e  d a y s  [Cone l 9 6 S f ,  A d u l t  i n  j u r y  occurs a t  n i g h t ,  

when the weevil leaves protected sites o n  t h e  v i n e y a r d  floor t o  

feed on c l u s t e r  p a r t s .  The  a d u l t  r e t u r n s  to  s h e l t e r  i n  t h e  early  

m r n i n g  b e c a u s e  it c a n n o t  s u r v i v e  continued e x p o s u r e  t o  h i g h  

t e ~ ~ e r a t u r e s .  T h e  effect of t h e  early trea t a e n t s  of g r a n u l a r  

a l d r i n  gas t o  d i s r u p t  t h e  n o r m a l  b e h a v i o r  of the w e e v i l ,  c a u s i n g  

i t  t o  r e m i n  o n  the s o i l  s u r f a c e  d u r i n g  t h e  h e a t  of t h e  day 

w h i c h  r e s u l t e d  i n  d e a t h  [Cone 1955).  Due to  t h e i r  n o c t r z r n a l  

a c t i v i t y ,  w e e v i l  infestations can go u n n o t i c e d  f o r  a f o a g  t i ~ e ,  

unless the  g r o w e r  is a v a r e  of t h e  r i s k  a n d  detects f e e d i n g  

In j u r y  i n c l u d e s  g i r d l i n g  o f  berry p e d i c e l s  a n d  notching or 

regoval of p o r t i o n s  of t h e  c l u s t e r  stem, S i n g l e  berries or 

p o r t i o n s  of t h e  c l u s t e r  may be d e t a c h e d  c o a p l e t e f  y or weakened 

so they l a t e r  f a l l .  I n d i v i d u a l  b e r r y  w e i g h t  c a n  b e  reduce3 by u p  

t o  23% [Cone I g S J ) ,  P o t e n t i a l  damage  is hard to p r e d i c t  b e c a u s e  

i n  jury begins inxrnediat e l y  a fter p o l l i n a t i o n  before  t h e  grower, 

can estiruate his c r o p  load, a n d  girdled or n o t c h e d  berry stew 

are difficult t o  see as t h e  c l u s t e r  en larges .  I n j u r y  c o n t i n u e s  



t h r o u g h  mid-August  when t h e  geevi .1 p o p u l a t i o n  begins to  d e c l i n e  

(Cone 1 9 6 5 ) -  

The f i r s t  c o n t r o l s  used ,  g r a n u l a r  o r g a n o - c h l o r i n e  

i n s e c t i c i d e s  d i r e c t e d  a t  t h e  s o i l  s u r f a c e ,  were v e r y  e f f e c t i v e ,  

A p p l i c a t i o a  was made j u s t  p r i o r  t o  p r e d i c t e d  a d u l t  e a e r g e n c e ,  

a n d  was e f f e c t i v e  i n  1962  e v e n  %hen applied two weeks b e f o r e  

a d u l t s  began e m e r g i n g .  I n  that y e a r ,  i n j u r y  t o  g r a p e  c l u s t e r s  

was r e d u c e d  d r a m a t i c a l l y  t o  less  khan  9 %  i n  a11 ~ l o t s ,  compared  

w i t h  i n j u r y  t h e  p r e v i o u s  year r a n g i n g  f r o &  42 t o  751  [Corne 

1965) , P r e -  t r e a t m e n t  and p o s t - t r e a t a n t e n t  s a r a p l i n g  can be 

a c c o m p l i s h e d  by t a k i n g  s o i l  s a a p l e s  u n d e r  t h e  t re l l i s  t o  m e a s u r e  

l a r v a l  a n d  p u p a l  a b u n d a n c e ,  o r  b y  f u n a e l  t r a p s  [Cone 1963) 

a t t a c h e d  t o  the t re l l i s  t o  sample a d u l t s ,  Economic  injury l e v e l s  

h a v e  n o t  b e e n  determined f o r  t h i s  w e e v i l  i n  B a s h i n g t o n ,  C o n e  

(1963) found a n  a s s o c i a t i o n  b e t w e e n  t y p e  of cover c r o p  a n d  a d u l t  

w e e v i l  abur idance ,  b a s e d  o n  a d u l t  t r a p  catches, C a t c h e s  were 

highest i n  plots w i t h  c r e e p i n g  r e d - f e s c u e  c o v e s  i n d i c a t i n g  a 

probable a s s o c i a t i o n  between  b l a c k  v i n e  w e e v i l  larvae a n d  roots 

o f  t h i s  grass,  T h e  a s s o c i a t i o n  is o f  i n t e r e s t ,  a s  severa l  wine 

g r a p e  v i n e y a r d s  are e x p e r i m e n t i n g  w i t h  p e r m a n e n t  c o v e r  crops 

i n c l u d i n g  f e s c u e ,  Y r u i t  dareage a n d  ear ly  s e a s o n  a d u l t  w e e v i l  

c o u n t s  were s i g n i f i c a n t l y  lower i n  v i n e y a r d s  w i t h  no  c o v e r  on: 

w i t h  a c o m b i n a t i o n  o f  o a t s  a n d  v e t c h  fCone 1953). 

The p r e s e n t  r e c o m m e n d a t i o n  f o r  c o n t r o l  [Anon. 1983a) is , o n e  

a p p l i c a t i o n  o f  f l o w a b l e  c a r b o f u r a n  a p p l i e d  t o  t h e  lower p a r t  o f  

t h e  v i n e  and s o i l  b e n e a t h  the t r e l l i s  between May 20 and J u n e  



20, T h e  g r a n u l d f  fo r i a  of carbofnfan h a s  been e f f e c t i v e  for b l a c k  

v i n e  weevil c o n t r o l -  i n  d r y l a n d  c r a n b e r r y  b o g s  i n  Gaashington 

where i t  is well s u i t e d  t o  t h i s  c r o p  which • ’ o r =  a dense mat on 

t h e  s o i l  s u r f a c e ,  G r a n u l e s  ace able to penetrate this g r o w t h  a n d  

r e a c h  t h e  t a r g e t  i n s e c t ,  Drift is n o t  a p rob lem,  t o x i c i t y  t o  

b e e s  is reduced, a n d  access of t h e  c h e m i c a l  t o  b i r d s  is l i ~ i t e d .  

I n  v i n e y a r d s ,  b i r d s  would  h a v e  easy access t o  t h i s  h i g h l y  toxic 

chemical i f  applied in the g r a n u l a r  form, F o r  t h i s  r e a s o n ,  it is 

n o t  r e g i s t e r e d  f o r  u s e  i n  Uashington and B r i t i s h  Columbia . 

v i n e y a r d s ,  So~ete g r o w e r s  i n  Oregon have reported s u c c e s s  v i t h  2 

to 3 a p p l i c a t i o n s  of m a l a t h i o n  or  a z i n p h o s  methyl s p r a y e d  orn t h e  

s o i l  n e a r  t r u n k  G r o a n s  and on t h e  b a s a l  p a r t  o f  t h e  c a n e s  once 

adult w e e v i l s  dre detected. B e s u l t s  a re  p r o b a b l y  b e s t  i f  

treataent is a p p l i e d  i n  t h e  evening ( G a r r e n  g& af, 1 9 8 2 ) -  T h i s  

i n s e c t  h a s  n o t  been r e p o r t e d  a s  a p e s t  of g r a p e s  in B r i t i s h  

Cola tnb ia  or C a l i f o r n i a  s o  far, a l t h o u g h  i ts  presence h a s  beefa 

e s t a b l i s h e d .  

T h e  u s e  of a newatode ,  N e t  eror habditis k e i i s t h  a i d e g ,  to 

control black v i n e  w e e v i l  l a r v a e  in p o t t e d  p l a n t s  i a  greenlaoases 

and nurseries has been quite successful a n d  c o s t  effective 

[Bedding  and Miller 1981),  B l  though h u n d r e d s  of i n s e c t s  have  

been p r o v e n  susceptible t o  n e m a t o d e s  in l a b o r a t o r y  tests, t h e r e  

h a v e  b e e n  f e u  a t t e ~ p t s  t o  u s e  t h i s  tac t ic  u n d e r  normil  

h o r t i c u l t u r a l  c o n d i t i o n s .  The naethod way be n o r t h y  of f u r t h e r  

i n v e s t i g a t i o n ,  



A l t h o u g h  n o  grower surveyed r e p o r t e d  p r o b l e m s  w i t h  b l a c k  

v i n e  w e e v i l ,  i t  is potentially i m p o r t a n t  i n  wine grape v ineyards  

in d a s h i n g t o n  b e c a u s e  it is c a p a b l e  o f  c a w i n g  e x t r e m e l y  h i g h  

y i e l d  l o s s e s ,  a n d  the growing u s e  o f  p e r m a n e n t  cover c r o p s  may 

f a v o r  the insect. A l t h o u g h  econora ic  i n j u r y  Lrzsels h a v e  n o t  been 

d e t e r m i n e d ,  r e l a t i v e  p o p u l a t i o n  s i z e  c a n  b e  d e t e r r a i n e d  from year 

t o  y e a r  t h r o u g h  soil sampling or funnel t r a p s ,  

G r a p e  P h y l l o x e r a  

One of t h e  most w i d e l y  known a p h i d s ,  t h e  g r a p e  p h y l f o x e r a ,  

Daktulgs~4a_&r &?hylloxc5ra~ xitifodk-.e Pitch [ H o ~ a o p t e r a  : 

P h y l l o x e r x d a e ) ,  IS c o n s i d e r e d  to be a  m a j o r  p e s t  oT v i n i f e r a  i n  

many p l a c e s ,  The p h y l f o x e r a  is n a t i v e  t o  e a s t e r n  Nor th  America 

where i t  i n f e s t s  t h e  roots and  l e a v e s  of w i l d  g r a p e s  i n  t h e  

B i s s i s s i p p i  V a l l e y  a n d  the s o u t h e a s t e r n  Uni  ked S t a t e s  ( F l a h e r t  y 

e t  a l ,  1982). Aronnd 1860, t h i s  p e s t  was i n t r o d a c e d  i n t o  F r a n c e  -- 
where i t  d e s t r o y e d  75% of t h e  vines i n  30 y e a r s  ( R i n k l e r  1962). 

T h e  E u r o p e a n  wine i n d u s t r y  was saved t h r o u g h  a p r e v e n t a t i v e  

s t r a t e g y ;  t h e  u s e  o f  resistant Aser i c a n  r o o t s t o c k s  w h i c h  could 

t o l e r a t e  ph y l l o x e r a - i n  f e s t e d  soil, Pftyl f  o x e r a  was introduced t o  

C a l i f o r n i a  a t  about t h e  sarae time w i t h  c u t t i n g s  froat either t h e  

e a s t e r n  United S t a t e s  or  Europe ,  About 20% of C a l i f o r n i a * ~  g r a p e  

a c r e a g e  is i n f e s t e d  with t h i s  i n s e c t  nos a a d  its area is s L o r r l y  



i n c r e a s i n g *  I n f e s t a t i o n s  i n  C a l i f o r n i a  are most s e v e r e  i n  the 

Nor th  C o a s t  g r a p e  growing r e g i o n  b e c a u s e  of t h e  p r e d o s i n a n c e  of 

fine t e x t u r e d  s o i l s ,  a f ac tor  t h a t  f a v o r s  p h y l l o x e r a  

eskabl i shnteat  a n d  s p r e a d  ( P l a h e r t y  gq; gf, 1982)- S o i l s  

c o a t a i n i n g  clay expand o n  w e t t i n g  a n d  c o n t r a c t  on  d r y i n g -  This 

r e s u l t s  i n  t h e  f o r l ~ a t i o n  of cracks  on t h e  s o i l  s u r f a c e  w h i c h  

allows p h y l l o x e r a  crawlers t o  e n t e r  t h e  soil a n d  locate roots, 

I n c r e a s e d  clay c o n t e n t  a l s o  al lows for @ o r e  s p a c e  a r o u n d  r o o t s ,  

so  t h e  i n s e c t  is f r e e  t o  t r a v e l  the m o t  systenr w h e r e  i t  feeds 

and f o r ~ s  y d l l s .  N a t u r a l  s p r e a d  i n  C a l i f o r n i a  hiss beexi l i r a i t e d  

d u e  t o  t h e  absence o f  a r e p r o d a c t i v e  winged f o r a ,  which is 

c a p a b l e  of l a y i n g  e g g s  o n  l e a v e s  r e s u l t i n g  i n  t h e  f o r m a t i o n  of 

leaf  g a l l s ,  This v i n g e d  f o r @  is  p r e s e n t  a n d  n o r m a l  i n  t h e  

e a s t e r n  U-S. (5; l inkIer 1962) , 

B e c a u s e  of t h e  p r e d o n i n a n c e  of s a n d y  s o i l s  i n  e a s t e r n  

Wash ing ton ,  p h y f f o x e r a  is not a aajor  t h r e a t  t o  t h e  industry,  

n o r  is it l i k e l y  t o  a t t a i n  t h e  p e s t  s t a t u s  that i t  h a s  r e a c h e d  

i n  p a r t s  o f  C a l i f o r n i a ,  No c h e a i c a f s  h a v e  proven e f f e c t i v e  i n  

c o n t r o l l i n g  t h i s  insect. T h e  a o s t  e f f e c t i v e  c o n t r o l  is t h r o u g h  

t h e  use of r e s i s t a n t  r o o t s t o c k ,  b o t h  i n  a l r e a d y  i n f e s t e d  s o i l  

a n d  i n  areas of p o t e n t i a l  i n • ’  e s t a t i o n ,  The Washington i n d u s t r y  

is based o n  v i n i f e s a  p f a n t i n g s  which are on t h e i r  own r o o t s  a n d  

h a v e  no natural r e s i s t a n c e  t o  t h i s  i n s e c t .  i le re ,  r o o t s t o c k s  gill 

b e  c h o s e n  based  p r i ~ a r i f y  o n  r e s i s t a n c e  t o  c o l d  and n e m a t o d e s .  

(Ahmedul lah  l 9 8 0 ) .  A l t h o u g h  s e v e r a l  of t h e  v a r i e t i e s  which are  

w o r t h  c o n s i d e r i n g  fo r  use i n  Wash ing ton  have  a o d e r a t e  t o  



excellent r e s i s t a n c e  t o  p h y l l o x e r a ,  t h i s  is n o t  considered a n  

importarit  c r i t e r i o n  now. However, i n  Oregon ,  w h e r e  s o i l  t y p e s  

a re  atore f avo rab le  t o  t h i s  &@st, p h y l l o x e r a  r e s i s t a n c e  is a n  

i m p o r t a n t  c r i t e r i o n  t o  c o n s i d e r  when se f e c t i n g  d e s i r a b l e  

r o o t s t o c k s  [ A h a e d u l l a h  1980)- 

A p p a r e n t l y  the  r e p r o d u c t r v e  winged form is p r e s e n t  in t h e  

Okanagan  Valley o f  interior R r i t i s h  Colurabia ,  a n d  h e n c e ,  where 

soil .  t y p e  alfo'rirs, t h i s  i n s e c t  coziLd s p r e a d  r a p i d l y  a n d  gain h i g h  

p e s t  s t a t u s ,  F o r  this r e a s o n ,  i t  is  recomatended t o  p l a n t  . 

v i n i f e r a  o n l y  if i t  is g r a f t e d  t o  r e s i s t a n t  r o o t s t o c k .  Both root  

a n d  leaf g a l l s  f o r m  o n  infested Prench h y b r i d s ,  but only r o o t  

g a l l s  are found o n  2, v i a i f e r a  a n d  V, labrusca,  P r e n c h  hybrids 

make  up t h e  b u l k  of t h e  wiae g r a p e  p l a n t i n g s  i n  B r i t i s h  

Cofumbia .  S o B e  h y b r i d  v a s i e t i e s  h a v e  shown i n c r e a s e d  y i e l d s  vhen 

g r a f t e d  to  r e s i s t a n t  r o o t s t o c k ,  P r i o r  'to p l a n t i n g  is a c l e a n  

s i t e ,  g r a p e  nursery s t o c k  i n  p h y f l o x e r a  i n f e s t e d  soil c a n  b e  

t r e a t e d  b y  d i p p i n g  i n  a m l a t h i o n  s o l u t i o n  (Anon, 1983b3, o r  i n  

125-330F water E o r  3 t o  5 m i n u t e s  [ F f a h e ~ t y  fi al, 1982) .  

B r a n c h  and Twig B o r e r  

T h e  b r a n c h  a n d  twig  bores,Mela3;gus c o n f e r t u g  [ L e C o n t e )  

fColeoptera:Bustrichidae),  occurs t h r o u g h o a t  C a l i f o r n i a  a n d  i n  

p a r t s  o f  Oregon  where i t  is c o n s i d e r e d  a minor i n s e c t  p e s t ,  Of 

t h e  g r o w e r s  surveyed  in W s h i n g t o n ,  n o n e  r e p o r t e d  i t  a s  a pest 

problem, When nu iuefous  i n  a  v i n e y a r d ,  t h e s e  b e e t l e s  can d e s t r o y  



@ o r e  khan half o f  all c a n e s  {Flaknerrty e_& a_&, 1982), A s i g n  of 

i n f e s t a t i o n  is w i l t e d  or  b r o k e n  y o u n g  s h o o t s  r e s u l t i n g  from a 

feeding p u n c t u r e  made by the a d u l t  b e e t l e  i n  t h e  s p r i n g .  Newly 

h a t c h e d  l a r v a e  a r e  only c a p a b l e  of e n t e r i n g  d e a d  wood, h u t  o n c e  

e s t a b l i s h e d ,  they feed also on l i v i n g  wood. L a r v a e  s u r v i v e  t h e  

winter i n  p r u n e d  c a n e s  i n  t h e  vineyard a n d  i n  n e i g h b o r i n g  

s h r u b b y  a r e a s  o r  b r u s h  p i l e s  a s  w e l l  a s  i n  t h e  a r m s  of t h e  v i n e ,  

C h e m i c a l  coat ro.1 is u s u a l l y  n o t  n e c e s s a r y  b e c a u s e  good 

s a n i t a t i o n  p r a c t i c e s  keep t h e  insect below e c o n o m i c a l l y  . 

i m p o r t a n t  d e n s i t i e s .  P r u n e d  c a n e s  s h o u l d  be burned d u r i n g  t h e  

w i n t e r ,  and areas s u r r o u a d i n g  t h e  v i n e y a r d  s h o u l d  b e  k e p t  free 

of b r u s h  p i l e s ,  f h e n  i n s e c t i c i d e s  are  used ,  t h e y  are d i r e c t e d  a t  

emerg ing  a d u i t s  i n  t h e  s p r i n g  [Garren gll 1982)-  

C l i c k  Beetle 

C l i c k  b e e t l e s  { C o l e o p t e r a :  E l a t e r i d a t ; )  c a n  c a u s e  damage by 

feeding o n  d e v e l o p i n g  buds, It is the a d u l t  s t a g e  t h a t  is t h e  

s o m e t i m e  p e s t  of g r a p e s ,  r a t b e r  t h a a  t h e  l a r v a l  s t a g e s ,  c o m a o n l y  

knotan a s  wi reuorms ,  which  i a h a b i t  t h e  s o i l .  The beetles feed 

d u r i n g  t h e  d a y ,  L e a v i n g  a h o l e  i n  t h e  t a p  of the p r i m a r y  bud. If 

p r e s e n t ,  t h e s e  i n s e c t s  are raost p r o b a b l y  c o n t r o l l e d  b y  s p r a y s  

d i r e c t e d  a t  c u t w o r ~ l s  [ F l a h e r t y  et +I, 1982)- O f  32  g r o w e r s  

s u r v e y e d ,  o n l y  one r e p o r t e d  observing c l i c k  beetle dareage- f n  

t h i s  i n s t a u c e ,  t h e  v a r i e t y  affected was C h a r d o n n a y  b u t  no 



A d u l t  wasps, genus Y e s p u l a  (Eymenoytera :  t r e s p i d a e ) ,  can b e  

a p r o b l e m  late i n  the s e a s o n ,  A t  t h i s  tirae, g r a p e s  are 

a t t r a c t i v e  t o  t h e s e  i n s e c t s ,  which r e q u i r e  a d i e t  h i g h  i n  s u g a r  

(Garren g$ af, 1982)-  O f  32 g r o w e r s  s u r v e y e d ,  m e  r e p o r t e d  

d i f f i c u l t y  i n  c o n t r o l l i n g  wasps, The b e s t  s t r a t e g y  is t o  locate 

a n d  d e s t r o y  n e s t s  i n  t h e  e a r l y  s p r i n g ,  Yellow jacket  nests that 

a r e  b e n e a t h  t h e  g r o u n d  can be d e s t r o y e d  b y  p o u r i n g  g a s o l i n e  o r  1 

t o  2 q u a r t s  of a 1% s o l u t i o n  of m a l a t h i o n ,  d i a z i n o n ,  o r  c a r b a r y l  

down t h e  e n t r a n c e  h o l e ,  This s h o u l d  b e  done a t  n i g h t  when t h e  

w a s p s  a r e  i n a c t i v e .  Yellow jacket n e s t s  t h a t  are a b o v e  ground, 

and hornet* s n e s t s ,  can 'be t r e a t e d  w i t h  aat aerosol  i n s e c t i c i d ~  

d i r e c t e d  a t  the e n t r a n c e  hale F o r  15 t o  30 s e c o n d s -  S u c h  a 

p r o d u c t  c o n t a i n s  p y r e t h r i n ,  w h i c h  q u i c k l y  p a r a l y z e s  t h e  wasp,  

a n d  p r o p o x u r ,  t o  e n s u r e  a k i l l ,  Hests i n  trees c a n  s o m e t i m e s  be 

d e s t r o y e d  b y  b u r n i n g  [Coste l lo  198f) ) ,  T h i s  s t r a t e g y  requires 

f o r e s i g h t  and t i m e  t o  locate n e s t s ,  b u t  is t h e  most s u c c e s s f u l  

i n  problem areas, 

W h e r e  e a r l y  s e a s o n  control efforts a re  n o t  made or are  

u n s u c c e s s f u l ,  the best t a c t i c  is t o  u s e  a t t r a c t a n t  t r a p s  o r  

i n s e c t i c i d e - t r e a t e d  b a i t s  o n  t h e  e d g e  of the v i n e y a r d  t o  

i n t e r c e p t  d a i l y  ~ i y r a t i o n ,  A slow a c t i v e  i n s e c t i c i d e  such a s  

e a r b a r f 1  of e n c a p s u l a t e d  d i a z i n o n  is r e c o a w e n d e d  because t h e  

wasp,  o n c e  exposed, is  a b l e  t o  r e t u r n  t o  t h e  nest t o  poison 



o t h e r  a d u l t  a e a b e r s  and youay larvae, ~t is important that baits 

and traps  b e  s e l e c t i v e  for wasps ,  Baits must b e  f r e s h e n e d  e v e r y  

f e u  d a y s  t o  r n a i n t a i n  t h e i r  attraction, Homemade b a i t s  of 

catfood, f i s h  b e a d s  or c h i c k e n  t r e a t e d  w i t h  i n s e c t i c i d e  can be 

hung around  t h e  v i n e y a r d ,  Best. r e s u l t s  have been attained when 

bait s t a t i o n s  are p l a c e d  about e v e r y  30 f l, iGarren gg al, 

1982). 

Grasshoppers  

Hany species of grasshoppe;trs (O_rder:Orthopteraf are 

p-r>%ential  p e s t s  i n  v ineydrds ,  where darnage is caused by d i r e c t  

feeding on t h e  foliage, O f  32 growers surveyed ,  only one 

r e p o r t e d  grasshoppers a$ a pest, This p a r t i c u l a r  v ineyard  is 

sursounded by rangeland and  g r a s s h o p p e r s  may m v e  i n t o  t h e  

v i n e y a r d s  a s  g r a s s  s p e c i e s  b e g i n  t o  dry  u p  i n  t h e  late snmiuer. 

T r e a t i n g  the surround ing  rangeland with a p o i s o n  b a i t  may be 

f e a s i b l e  i n  t h i s  situation { F l a h e r t y  g& gi 1982, S a r r s n  pi 

1982). T h e  3regon s p r a y  guide {Garren t3_t a_& 1982) refers to 

grasshoppers a s  w c a s i o u a P  p e s t s  of newly e s t a b l i s h e d  vineyards- 

If  t h e  v i n e y a r d  is surrounded b y  range land ,  spraying t h e  range 

vegetation with ~ a l a t h i o n  i s  r e r o m e n d e d .  



Grape 3 e a l y b u g  

The grape rtleafybug, P s e u d o c o c c u ~  g a r i t i m u s  E h r h o r n  

[Hornoptera: Coccidae) , is a major p e s t  of  Concord v i n e y a r d s  i n  

Mash ing ton ,  u h e r e  i n f e s t a t i o n s  reduce t h e  market v a l u e  of t h e  

f r u i t  d u e  t o  hooeydew on the g r a p e s  and  the subsequent buildup 

of s o o t y  reold, The a o s t  e f r e c t i v e  c o n t r o l  is a d e l a y e d - d o r n t a n t  

a p p l i c a t i o n  of p a r a t h i o n  and  oil d i r e c t e d  to  t be  trunk and wain 

l a t e r a l s  t o  c o n t m l  the crawler s t a g e  of this i n s e c t  [haon. 

1 9 8 3 a ) .  P h i s  treatnte-nt is  w i d e l y  p r a c t i c e d  on Concosd g r a p e s  

u s e d  f o r  juice, but is n o t  a common practice on v i n e  i3rapes, 

Recent w o r k  by Shaw (1982) Pa Taash ing ton  h a s  d e t e r l a i n e d  t h a t  t h e  

female releases a p h e r e a o n e  t o  a t t r a c t  males  for mat ing .  If t h i s  

i n s e c t  becomes of e c o n o l ~ i c  i r a p o r i a a c e  i n  wine g r a p e s ,  i t  Bay be 

p r a c t i c a l .  either t o  t r a p  o u t  males p r i o r  t o  l aa t ing ,  o r  to  

monitor p o p u l a t i o n s  by u s i n g  the pieremone a t  t r a c t a n t  - An 

af t e r n a t i v e  s t r a t e g y  f o r  c o n t r o l  is t h e  u s e  of p o i s o n  baits t o  

c o n t r o l  ants which p r o t e c t  the mealybug from natural e n e m i e s  

(Flafierty t _  a&, 1982) , 

Cottony Waple S c a l e  

T h e  c o t t o n y  l a a p l e  s c a l e ,  gg%ixinaria ~i% L- [Ziomoptera: 

Cocc idac t ) ,  i n f l i c t s  t h e  s a m e  t y p e  of daraarje on the grapes as t h e  

inealybug. Control is e a s y  and e f f e c t i v e  i f  a n  i n s =  t i c i d e  s p r a y  

is d i r e c t e d  a t  t h e  c r a w l e r  s t a g e  i n  J u l y ,  If the main trunk and 



Iaterals are i n f e s t e d ,  c o n t r o l  can  be a c h i e v e d  b y  a dormant o i l  

spray i n  t h e  winter, O n l y  o n e  grower o f  32  surveyed r e p o r t e d  t h e  

o c c u r r e n c e  of  t h i s  pest. I t  was o b s e r v e d  o n  P i n o t  Moir, a n d  rro 

control was a t  tempted.  

C o n s p e r c e  Stinkbug 

The  c o n s p e r s e  s t i n k b u g ,  f u c h i s t u s  c o n s p e r s u s  Uhler 

(Hemiptera:Pentatoraidae) , may move from s u r r o u n d i n g  areas  i n t o  

v i n e y a r d s  i n  late s u a a e r  a ~ d  f a l l  t o  s u c k  s a p   fro^ the l e a v e s  

a n d  juice from t h e  r i p e n i n g  b e r r i e s ,  T h e s e  i n s e c t s  h a v e  a wide  

h o s t  range a n d  i t  is o n l y  when food s o u r c e s  a f e  removed t h a t  

t h e y  w i f f  m i g r a t e  i n t o  a v i n e y a r d ,  Cutting a n  a l f a l  fa field 

adjacent t o  a v i n e y a r d  chn resul t  in a n  i n f l u x  o f  these i n s e c t s ,  

C h e m i c a l  coat  r o l  is u s u a l l y  d i r e c t e d  a t  the s u r r o u n d i n g  c r o p ,  

r a t h e r  t h a n  w i t h i n  t h e  v i n e y a r d ,  S i n c e  they are la te  s e a s o n  

p e s t s ,  chemical treatment w i t h i n  t h e  v i n e y a r d  is r e s t r i c t e d  

b e c a u s e  of p m s i h l e  r e s i d u e  on t h e  f r u i t  ( H i n k l e r  1962) - 
On the f o l l o w i n g  p a g e  [Table  11) i s  a list of i n s e c t  p e s t s  

i d e n t i f i e d  a s  p r o b l e m s  by v i a i t e r a  g x o w e r s  s u r v e  yea  in 

Washington, 



Table I1 Insect pests reported by vinifera growers surveyed in 
Washington. a 

- 

# Growers reporting 
Common name Latin names b as probleni 

Leafhoppers Erythroneura elepantula 13 
Erythroneura ziczac 

Cutworms Amathes c-nigrum 

Euxoa ochrogaster 

Mites Tetranychus mcdanieli 

Thrips Frankliniella occidentalis 1 

Wasps Hymenoptera: Vespidae 1 

Grasshoppers Orthoptera 1 

a Based on response to question #8 in questionnaire 

b Particular species listed only in those cases where it could 
be substantiated through local literature review or communi- 
cation with specialists in the area. 



Diseases ----- 

G r a p e  powdery mildew, c a u s e d  b y  the f u n g u s  U n c i ~ u U a  neca&of 

i s  the ~ o s t  c o m ~ o n l y  e n c o u n t e r e d  d i s e a s e  of v i n e s  i n  Washington.  

Of 32 growers s u r v e y e d ,  37 r e p o r t e d  t h a t  t r e a t ~ e n t  is n e c e s s a r y  

o n  a r e g u l a r  basis d u r i n g  t h e  g rowing  s e a s o n ,  I t  h a s  been a 

c o n s i s t e n t  problena i n  C a l i f o r n i a  v i n e y a r d s  for  over 100 y e a r s ,  

a n d  h a s  b e e n  treated w i t h  r e g u l a r ,  t i ~ e d  sulfur a p p l i c a t i o n s  on 

a p r e v e n t a t i v e  b a s i s  f o r  almost a s  l o n g  f S a l l ,  W r y s i n s k i ,  a n d  

Schick 1983) .  This is still S h e  ~ o s t  c o m o n l y  u s e d  method of 

c cntro-t  i n  k!ashington, Eut s e v e r a l  g r o w e r s  a r e  b e g i n n i n g  t o  

e x p e r i m e n t  w i t h  a s y s t e m i c  f u n g i c i d e ,  b a y l e t o n ,  P i n e  g r a p e s  are 

more s u s c e p t i b l e  t o  powdery aildew t h a n  C o n c o r d s ,  a n d  the 

Chardonnay ,  C h e n i n  B l a n c ,  a n d  White R i e s l i n g  v a r i e t i e s  are  

p a r t i c u l a r l y  susceptible [ H i r s c h f e l t  1981a), If left 

u n c o n t r o l l e d ,  a m i l d e w - i n f e s t e d  v i n e y a r d  w i l l  b e  d e v a s t a t e d ,  

r e s u f t i n g  Ja a p o o r  q u a l i t y  c r o p  t h a t  is  l o w  i n  s u g a r ,  

s u s c e p t i b l e  t o  r o t  o r g a n i s m s ,  and of l i t t l e  v a l u e  f o r  vine 

p r o d u c t i o n .  F o r  t h e s e  r e a s o n s ,  c o n t r o l  e f f o r t s  a re  n e c e s s a r y ,  

The  f u n g u s  o v e r w i n t e r s  a s  d o r m a a t  w y c e l i u ~  i n  i n f e c t e d  

buds ,  T h i s  i a y c e f i u n  w i l l  c o n t i r u e  t o  grow i n  t h e  e a r f y  s p r i n i  

a n d  s p r e a d  t o  new t i s s u e  forming a. mat of mycelium, f r o m  w h i c h  

s p o s e s  w i l l  be p r o d u c e d  a n d  P i b e r a t e d  t o  iafect o t h e r  a r e a s  of 



t h e  v i n e y a r d .  The c y c l e  cdn r e p e a t  i t se l f  several times d u r i n g  

the growing s e a s o n ,  T h e  r a t e  of s p r e a d  of t h e  d i s e a s e  d e p e n d s  on 

s e v e r a l  f a c t o r s ,  the most i m p o r t a n t  b e i n g  t e m p e r a t u r e -  A t  t h e  

o p t i m a l  t e m p e r a t u r e  f o r  mycel ia l  g r o w t h  and s p o r e  g e r m i n a t i o n ,  

77F, a g e n e r a t i o n ,  which is d e f i n e d  a s  d e v e l o p n l e n t  froa s p o r e  

g e r m i n a t i o n  t o  spore  p r o d u c t i o n  from t h e  c o l o n y  p r o d u c e d ,  is 

c o a p l e t e d  i n  f i v e  d a y s  ( F l a h e r t p  al, 1982) .  H i l d e v  i n f e c t i o n  

c a n  b e  d e t e c t e d  e a r l y  i n  t h e  s p r i f i g  w i t h  the u s e  of a h a n d - l e n s ,  

The f i r s t  s i g n s  o b s e r v e d  are s m a l l  y e l l o w  p a t c h e s  a b o u t  114 i n c h  

i n  diameter on t h e  leaf s u r f a c e ,  The a g c e l i u w  s e n d s  s h o r t ,  

r o o t - l i k e  b r a n c h e s  c a l l e d  h a u s t o r i a  i n t o  t h e  u p p e r m o s t  l a y e r  o f  

p l a u t  t i s s u e  t o  rernove n u t r i e n t s ,  E a r l y  s i g n s  of i n f e c t  i o n  may 

go u n d e t e c t e d  unless v i n e y a r d s  are care lu f  l y  iaoni tored 

( H i r s c h f e l t  I 9 8 l a ) -  I n f e c t i o n  is most commonly first o b s e r v e d  on  

y o u n g  b e r r i e s  g r o w i n g  u n d e r  a h e a v y  c a n o p y ,  I n f e c t e d  b e f r i e s  

become s c a r r e d ,  s t u n t e d ,  a n d  m y  c r a c k  open,  a l l o u i n g  i n v a s i o n  

b y  r o t  o r g a n i s a s  [ F l a h e r t y  af, f 982) -  

The s u s c e p t i b i l i t y  t o  i n f e c t i o n  of v a r i o u s  p l a n t  p a r t s  

c h a n g e s  t h r o u g h  t h e  s e a s o n ,  P r u i t  is s u s c e p t i b l e  from t h e  

b e g i n n i n g  of d e v e l o p m e n t  u n t i l  i t  r e a c h e s  a b o u t  8% s u g a r  l e v e l .  

fungus g r o w i n g  oa i n f e c t e d  b e r r i e s  w i l l .  p r o d u c e  s p o r e s  n n t i l  the 

s u g a r  l e v e l  r e a c h e s  12 t o  15%. Once t h e  b e r r i e s  haye r e a c h e d  

a b o u t  15% s u g a r ,  t h e y  are i ~ m u n e  t o  infection- L e a v e s  are ~ o s k  

s u s c e p t i b l e  t o  a i l d e w  when they arxj g r o w i n g  aapid'lp, a n d  they, 

became more s e s i s t a n t  a s  t h e y  a g e  { P l a h e r t y  e& p&, 19821, The 

d i s e a s e  s p r e a d s  aost r a p i d l y  ia s h a d e d  a reas  o f  the v i n e  t h a t  



are c o o l  an3 n o t  exposed t o  d i r e c t  s u n l i g h t ,  a s  t h e  d i s e a s e  is 

f a v o r e d  by m o d e r a t e  t e r n p c r a t u r e s  from 6 5  to  80F [Ahneduf lah and 

H a l o y  1 9 7 9 ) -  Leaf t e m p e r a t u r e s  above 30F w i l l  k i l l  b o t h  s p o r e s  

a n d  a y c e l i u m  { F l a h e r t y  1982). A c c o r d i n g  t o  Grape  &gg 

M a n a q e ~ e n t  f P l a h e r t y  2s gal, 1982) , "80 a c c u r a t e  g e n e r a l i z a t i o a  

can b e  made c o n c e r n i n g  the e f f e c k  of a i r  t e n t p e r a t u r e  on powdery 

~ i l d e w ,  b e c a u s e  s o  many f a c t o r s  r e l a t i n g  t o  v i n e  v i g o r  a n d  

canopy  density c a n  a o d i f y  t h e  t e n p e r a t u r n  e x p e r i e n c e d  b y  t h e  

mildew on t h e  leaf s u r f a ~ e . ~  

T h e  most e f f e c t i v e  c o n t r o l  o f  powdery raildew is t o  p r e v e n t  

i n f e c t i o n  b y  c o v e s i n g  s u s c e p t i b l e  p l a n t  t i s s u e  with s u l f u r  p r i o r  

. t o  s p o r u l a t i o n .  T h e  8 a s h i n g t o n  s p r a y  g u i d e  (Anon, 1 9 8 3 a )  

recoaaends t h e  first t r e a t m e n t  v h a  the s h o o t s  are a b o u t  6 in- 

long. B d d i t i o n a f  d u s t i n g s  a re  given a t  t h e  7 2  and 18  in, g r o w t h  

s t a g e s  a n d  t h e n  at two-week i n t e r v a l s ,  The use of s u l f u r  is 

o f t e n  c o m p l i c a t e d  b y  o v e r h e a d  i r r i g a t i o n .  Its use c a n  r e s u l t  i n  

a r e q u i r e m e n t  for a n  i n c r e a s e d  nuirtber of a p p l i c a t i o n s  i n  o r d e r  

t o  maintain a protective c o v e r ,  The c o o l i n g  effect of o v e r h e a d  

s p r i n k l e r s  c a n  e a c o u r a g e  s p r e a d  o f  mildew ( f l i r s c b f e l t  1 9 8 l a ]  

O f  the 3'1 y r o m r s  s u r v e y e d  who treat r e g u l a r l y  f o r  t h i s  

d i s e a s e ,  11 use s u l f u r  alone, 9 u s e  h a y l e t o n  a l o n e ,  and 11 use a 

c o r a b i n a t i o n  of taese two f u n g i c i d e s ,  Gsowers  who nse s n l f u r  

a l o n e  r e p o r t e d  t h e  number of  a p p l i c a t i o n s  t o  r a n g e  f r o m  3 to 9 

p e r  s e a s o n  w i t h  an a v e r a g e  of 5 ,  O f  t h o s e  nsing b a y l e t o n ,  6 , 

c o n s i d e r e d  t h a t  two a p p l i c a t i o n s  were s u f f i c i e n t  and 3 r e p o r t e d  

making  3 a p p l i c a t i o n s  o f  t h i s  s y s t e m i c  f u n y i c i d e ,  T h o s e  g r o w e f  s 



who u s e  a  combination of s u f f u r  and b a y l e t o n  r e p o r t e d  a wide 

variety of pract ices.  A t  one extrerne, a g r o w e r  r e p o r t e d  o n e  

a p p l i c a t i o n  each of b a y l e t o n  ant? sulfus. Bt t h e  o t h e r  extre~e, 3 

a p p l i c a t i o n s  o f  b a y f e t o n  supplemented b y  6 a p p f i c a t  i o n s  of 

s u l f u r  was ~ e p o r t e d ,  T h e  s n r v e y  r e s u l t s  i n d i c a t e  a s u b s t a n t i a l  

v a r i a t i o n  i n  t r e a t m e n t s  for powdery a i l d e v  atfloug t h e  

r e s p o n d e n t s ,  About h a l f  t h e  g r o w e r s  sur ve yed a o n i t o r  t h i s  

d i s e a s e .  O f  t h o s e  who & o n i t o r ,  ~ o s t  p r o d u c e  for C h a t e a u  S t e .  

d i c h e l l e ,  a n d  t h e  ;?remainder a re  l a r g e  o p e r a t i o n s  y i t h  w e l l  

t r a i n e d  staff a v a i l a b l e .  M o n i t o r i n g  for @ildeu i n f e c t i o n  

coincides w i t h  l e a f h o p p e r  a o n i t o r i n g ,  a n d  should result i n  &ore 

judicious u s e  of p e s t i c i d e s  and b e t t e r  ti ~ i n g ,  C h a t e a u  S t e ,  

R i c h e l l e  presently u s e s  3 t o  4 a p p l i c a t i o n s  sf b a y l e t o n ,  

s u p p l e m e n t e d  by up t o  3 a p p l i c a t i o n s  of sulfur, They  t h i n k  t h a t  

t hrsugh effective f r u i t  m o n i t o r i n g ,  the l a s t  a p p l i c a t i o n  of 

R a y l e t o n  may be e l i m i n a t e d ,  r e s u l t i n g  i n  a saving o f  about 

$ 2 5 / a c r e  [ K i r s c h f e l t ,  pers. comm,, 1983)-  

S a l l  2% _a& (7983) ,  r e a l i z i n g  t h e  i ~ p o r t a n c e  o f  tefnperature 

i n  powdery mi ldew a e v e l o p i n e n t  a n d  spread, d e s i g a e f i  a s y s t e m  t o  

k i ~ e  s u f f u r  a p p l i c a t i o n s  based o n  t h i s  factor, A matheaatical 

@ o d e 1  which c o n s i d e r e d  &he effect of t e a p e r a t u r e  on v i n e  growth, 

a i l d e w  d e v e l o p ~ e n t ,  a n d  suf f u r  e f f e c t i v e n e s s  was t h e  b a s i s  f o r  a 

f o r m u l a  t h a t  was tested by YY g r o w e r s  t h r o u g h o u t  C a l i f o r n i a  t o  

time their t r e a t m e n t s ,  E a c h  g r o w e r  a l s o  t r e a t e d  a p o r t i o n  o f  his 

acreage with the c o n v e n t i o n a l  p r e v e n t a t i v e  s u l f u r  a p p l i c a t i o n s ,  

w h e r e  t i m i n g  is b a s e d  o n  plant growth ,  T e s t s  were c o ~ p l e t e d  i n  



36  v i n e y a r d s ,  I n  $ 5  v i n e y a r d s ,  t h e  n u h e r  of a p p l i c a t i o n s  was 

the salae regsrdfess of: t h e  sys te ru  u s e d  t o  time s a l f u r  

a p p l i c a t i o n s ,  f n 1 1  vineyards, u s e  of t h e  formula i n c r e a s e d  the 

number of  sulfur a p p l i c a t i o n s  by a mean of 2 ,  c o ~ p a r e d  w i t h  

p r e v e n t a t i v e  s c h e d u l e d  t r e a t a e n t s ,  Ia 1 0  vineyards, u s e  of t h e  

f o r m u l a  decreased t h e  n u ~ t b e s  of a p p l i c a t i o n s  b y  a mean o f  2.9, 

The r e s u l t s  were more successful in t h e  inland San J o a q u i n  

V a l l e y  t h3 .n  i n  t h e  c o a s t a l .  areas. T h e  s t u d y  c o n c l u d e d  t h a t :  ".It 

is i n  t h e  y e a r s  when c o n d i t i o n s  are p a r t i c u l a r l y  c o n d u c i v e .  o r  

r e p r e s s i v e  t o  mi ldew g r o w t h  that t h i s  s y s t e E  can h e  of most 

va lue  i n  h e l p i n g  t o  p r e v e n t  s e v e r e  disease outbreaks o r  to 

e l i m i n a t e  u n n e c e s s a r y  treatmentsM { S a x 1  a, 7 9 8 3 ) -  

This a p p r o a c h  h a s  a n  a d v a n t a g e  over f i e l d  m o n i t o r i n g  i n  

t h a t  i t  r e d u c e s  the need  for  labor i n  t h e  vineyard.  Its 

d i s a d v a n l a g e  is t h a t  it c a n n o t  identify areas within t h e  

v i n e y a r d  where  mildew is aost intense, n o r  c a n  i t  a c c o u n t  f o r  

temperature v a r i a t i o n s  a t  d i f f e r e n t  locations within t h e  canopy .  

Fflloaitoring d i s e a s e  i n c i d e n c e  and & u i t  s u g a r  l e v e l  i n  v ineyards  

should r e s u l t  i n  optintlum management of powd.ery mildew, 

p a r t i c u l a r l y  where  e x p e n s i v e  s y s t e m i c  f u n g i c i d e s  are  used, 

Botrg t i s  Bunch Rot 

T h e r e  are Bore than 70 s p e c i e s  of  E u n y i  t h a t  c a u s e  f r u i t  

r o t s  i n  g rapes ,  b u t  most a r e  secondary i n v a d e r s ,  r e l y i n g  o n  

o t h e r  o r g a n i s m s  t o  e n a b l e  them 3x1 g a i n  e n t r y  t o  t h e  fruit. 



B o t r y t i ~  c i n e r e a ,  which c a v s e s  b o t r y t i s  bunch r o t ,  is secoind t o  

powdery mildew a s  a p r i r a a r y  p a t h o g e n  of v i n e g r a p e s ,  1x1. naost 

cases, this f u n g u s  is a n  u n d e s i r a b l e  e lemeat ,  i n  t h e  vineyard, 

b u t  u n d e r  p r o p e r  climatic c o l z d i t i o n s  i t  is l e f t  kr, i n f e c t  the 

f r n i t ,  r e s u l t i n g  i n  g r a p e s  of h i g h  s u g a r  a n d  i n c r e a s e d  g l y c e r i n e  

c o n t e n t ,  which are p r o c e s s e d  i n t o  h i g h l y  aromatic, n a t u r a l l y  

sweet w i n e s  ( W i n k l e r  19621. I t  h a s  ioag been k n o v r ~  as  t h e  llWoble 

Rotw, s i n c e  i t  r e s u l t s  i n  c h o i c e  anil e x p e n s i v e  w i n e s ,  The 

S a u t e r n e  r e g i o n  of F r a n c e ,  as well a s  p a r t s  of Gesaany, are 

p a r t i c u l a r l y  well known f o s  t h e s e  v i n e s ,  

Tn Wash ing ton ,  I2 o f  3 2  g r o w e r s  s u r v e y e d  treat r e g u l a r l y  

f o r  t h i s  d i s e a s e ,  which was p a r t i c u l a r l y  t r o u b l e s o m e  i n  the 1982 

h a r v e s t  due l a r g e l y  t o  p o s t p o n e d  h a r v e s t  d a t e s .  T r e a t m e n t  is  

of t e n  n e c e s s a r y  b e c a u s e  heavy  i n f e s t a  t i o n s  c a u s e  e x c e s s i v e  

d e s i c c a t i o n  o f  t h e  f r u i t ,  r o t t i n g  of the b e r r i e s ,  and  r e d u c e d  
/ 

t onnage .  Early s e a s o n  trea t m n t  w i t h  e i ther  s y s t e m i c  or c o n t a c t  

f u n g i c i d e s  a r o u n d  t h e  t i n e  of bltoo~l a r e  recog laended  t o  h e l p  

r e d u c e  t h e  i n i t i a l  i n f e c t i o n ,  f irst s y r a ~ t o r n s  are m i c r o s c o p i c  and  

t h e  e s t a b l i s h e d  f u n g u s  is t h o u g h t  t o  r e m a i n  dosinant  u n t i l  l a t e r  

i n  t h e  s e a s o n  % h e n  t h e  b e r r i e s  begin t o  i n c r e a s e  i n  s u g a r  

c o n t e n t ,  A t  this p o i n t ,  s i n g l e  berries t a r n  brown and ro t ,  

p r o d u c i n g  v i s i b l e  spore masses or g r a y  & o l d ,  T i g h t  c l u s t e r e d  

v a r i e t i e s  are p a r t i c u l a r l y  s u s c e p t i b l e  t o  s a p i d  s p r e a d  of t h i s  

d i s e a s e  [Anon, 198 3a) , 

The f u n g u s  o v e r w i n t e r s  a s  a s c l e r o t i u m  which  i s  a s s o c i a t e d  

w i t h  mummified f r u i t  f r o n  the p r e v i o u s  s e a s o n ,  Ploist s p r i n g  



w e a t h e r  l e a d s  t o  s p o r e  p r o d u c t i o n  ~ h i c h  is  t h e  i n o c u l u m  t h o n g h t  

t o  i n f e c t  t h e  stigmas af young g r a p e  flowers. F o l l o w i n g  t h e  

q u i e s c e n t  p e r i o d ,  the f u n g u s  b e g i n s  t o  grow, c a u s i n g  i n d i v i d u a l  

b e r r i e s  t o  rot a n d  become covered v i t h  the g r a y  & o l d ,  w h i c h  is 

r i c h  w i t h  spores- These s p o r e s  can b e  c a r r i e d  b y  wind to  i n f e c t  

h e a l t h y ,  m a t u r e  b e r r i e s .  D i s e a s e  d e v e l o p e a t  and s p r e a d  is a  

function of f r u i t  s u g a r  levels, h u m i d i t y ,  presence of free water 

on t h e  fruit, a n d  t e m p e x a t u r e ,  I d e a l  t e m p e r a t u r e s  a r e  from 58 t o  

%2P, and  RH g r e a t e r  t h a n  90% is r e q u i r e d  f o r  g r o w t h ,  H e a v y  

damage is u s u a l l y  a s s o c i a t e d  v i t h  p r e - h a r v e s t  r a i n s  which  

p r o v i d e  b o t h  t h e  a o i s t u r e  a n d  t e a p e r a t u r e  needed for s p r e a d  

[ F f a h e r t y  gt gf, 7982) .  T h i s  was t h e  s i t u a t i o n  i n  p a r t s  of 

C a l i f o r n i a  d u r i n g  t h e  7982 h a r v e s t  which  s e s u l t e d  i n  s u b s t a n t i a l  

l o s s e s .  

B o t r v t b  c k n e r e a  is best c o n t r o l l e d  by a n  i n t e g r a t e d  -- 
s t r a t e g y  which c o n s i d e r s  crop m a n a g e a e n t  a s  ~ e l l  as e f f e c t i v e  

c h e m i c a l .  t r e a t m e n t ,  Bemovaf of or d i s c i n g  u n d e r  rauinlgified f r u i t  

during t h e  w i n t e r  o r  e a r l y  s p r i n g  w i l l  r e d u c e  i n o c u l u a ,  ff 

p o s s i b l e ,  o v e r h e a d  i r r i g a t i o n  of grapes should n o t  be p r a c t i c e d  

o n c e  t h e  f r u i t  is ntature, b u t  i f  i r r i g a t i o n  is n e c e s s a r y ,  i t  

s h o u l d  b e  done o n  a warin, windy  day  t o  s h o r t e n  t h e  d r y i n g  tiate 

and  i t l i n i ~ t i z e  the a m o u n t  of free water o n  t h e  f r u i t  c l u s t e r s ,  

Sunaer p r u n i n g  of vines as  w e l l  a s  a l t e r n a t i v e  c a n o p y  maaageaent 

w i l l  i m p r o v e  a i r  c i r c u l a t i o n  a n d  r e d u c e  f u n g a l  s p r e a d  and daraage 

{Anon, IY83a) -  



S y s t e m i c  fungicides s n c h  a s  benomyl  a re  a p p l i e d  a t  1% bloom 

t o  p r e v e n t  i n i t i a l  i n f e c t i o n ,  w f o l l o w  up s p r a y  may be n e c e s s a r  p 

d e p e n d i n g  o n  t h e  l e n g t h  of t h e  b f o o ~  p e r i o d ,  C o n t a c t  f u n g i c i d e s  

S u c h  a s  c a p t a n  o r  d i c h l o r a n  are a p p l i e d  a t  full blooln f o l l o w e d  

by two a d d i t i o n a l  s p r a y s  t o  p r o t e c t  young b e r r i e s  ( F l a h e r t y  ez 
af. 1982, Anon, 1983a, Garrera et 3982). ~ u n g i c i d e s  s h o u l d  --- 
n o t  b e  used w i t h i n  o n e  month  of haroest b e c a u s e  t h e  s u r ~ i v a l  of 

desirable y e a s t s  may b e  t h r e a t e a e d ,  

O f  t h e  12 g r o w e r s  who r e p o r t e d  t r e a t i n g  b o t r y t i s  r o t  i n  

t h e i r  v i n e y a r d s ,  10 u s e d  t to  3 a p p l i c a t i o n s  of a beaoafl  aad 

c a p t a n  s p r a y  m i x t u r e ;  the o t h e r  2, whoa 1 consider t o  be t h e  

most  p r o g r e s s i v e  n a n a g e r s  t h a t  9 have  b e e n  e x p o s e d  t o ,  used 

t h r e e  a p p l i c a t i o n s  of v i n c l o z o f  i n  ( R o a i l a n ) ,  which is u n d e r  

e x p e r i ~ e n t a l  u s e  permit, 

E a r l y  s e a s o n  ~ r r o n i t o r i z l g  Tor t h i s  d i s e a s e  i s  of l i t t l e  u s e  

because a p r o p h y l a c t i c  s p r a y  is n e c e s s a r y  t o  prevent the i n i t i a l  

i n f e c t i o n ,  R i d - s e a s o n  m n i t o r i n y  i s  i ~ p o r t a n t  i n  o r d e r  t o  

e s t i ~ a t e  damage a n d  identify areas where t h e  d i s e a s e  is more 

i n t e n s e .  C e r t a i n  v a r i e t i e s  s h o u l d  be  w a t c h e d  more c l o s e l y  t ban 

o t h e r s .  Choice of che~tticaf is i m p o r t a n t  a s  c i n e r e a  h a s  

a l r e a d y  shown r e s i s t a n c e  t o  b e n o ~ y l  i n  f a s h i n g t o n  and 

California, Either r o t a t i o n  of f u n g i c i d e s  or m i x t u s e s  may b e  

a d v i s a b l e  t o  extend t h e  e f g e c t i v e n e s s  of  t h e s e  c h e a i c a l s .  



V e r t i c i l l i u m  W i l t  

V e a t i c i l i i u m  w i l t ,  c a u s e d  by t h e  fungus V e f t i c i l l i u m  

d a h l i a e  Kleb, is a ~ i d e s p r e a d  f u n g a l  d i s e a s e  a f f e c t i n g  s e v e r a l  --- 
p l a n t  s p e c i e s ,  It was f i r s t  r e p o r t e d  o n  g f a p e s  i n  H a s h i n g t o n  by  

S k o t l a n d  in 7979, and is u n d e r  i n t e n s e  s c r u t i n y  b y  Chateau Ste,  

H i c h e l l e  now, d u e  t o  its p r e s e n c e  and i f 1  effects on so&e w i n e s  

a t  t h e i r  P a t e r s o n  v i n e y a r d ,  b e g i n n i n g  i n  the 1980 g r o w i n g  

s e a s o n ,  P r i o r  t o  t h i s ,  the w i l t  was of minor i m p o r t a n c e  in 

w i n e g r a p e s ,  i n  which control measures are seldo~ i m p l e m e n t e d -  

T h e  incidernee of t h e  d i s e a s e  i n c r e a s e d  a t  P a t e r s o a  d u r i n g  t h e  

1987 s e a s o n  c a u s i n g  f u r t h e r  c o n c e r n  a n d  t h e  l i k e l i h o o d  t h a t  a 

v i r u l e n t  s t r a i n  may be p r e s e n t  a t  t h i s  s i t e  colnpared w i t h  o t h e r  

p r o d u c t i o n  areas  (HirscAfelt I 9 8 l b f .  

S p a p t o a s  a s s o c i a t e d  with t h i s  disease are s i l t i n g  of 

f o l i a g e  in l a t e  s p r i n g  a n d  e a r l y  s u m e r ,  fofiowed by d e a t h  s f  

t h e  a f f e c t e d  s h o o t s .  Yhes i n f e c t e d  i n  the e a r l y  s e a s o n  f a i l  to  

s e t  f r u i t  p r o p e r l y ,  and l a i t e r  i n f e c t i o n s  can c a u s e  t h e  b e r r i e s  

t o  s h r i v e l  and d r y ,  Upcaa i n s p e c t i o n ,  t h e r e  i s  a broun  

d i s c o l o r a t i o n  o f  v a s c u l a r  t i s s u e ,  Xylem tissue' can be b l o c k e d  

r e d u c i n g  upward moveuient of water to 2-4s o f  t h a t  f o u n d  in a 

h e a l t h y  p l a n t ,  

T h e  f u n g u s  o v e r w i n t e r s  i n  t h e  s o i l  a s  m i c r o s c l e r o t i a ,  which 

n n d e r  p r o p e r  c o n d i t i o n s  p r o d u c e  h y p h a e  t h a t  i n f e c t  i n t a c t  o r  

wounded roots, F r o a  here, the f u n g u s  & g r a t e s  up the xylem 

r e d u c i n g  t h e  upward aovement o f  water and n u t r i e n t s .  H i r s c h f e l t  



d e s c r i b e s  t h e  s i t u a t i o n  i n  i n f e c  red S t e ,  H i c h e l l e  v i n e y a r d s  a s  

f o l l o w s :  "Many f i e l d s  h a v e  been i n f e c t e d  Ssom p l a n t i n g  c e r t i f i e d  

p o t a t o  t u b e r s  a n d  t h e  i n o c u l u a  l e v e l  s u b s e q u e n t l y  b u i l t  up by 

p o t a t o e s  a n d  s o l a n a c e o u s  weeds, However t h e  d i s e a s e  h a s  a l s o  

b e e n  f o u n d  i n  u n c u l t i v a t e d  areas, i n d i c a t i n g  t h a t  the f u n g u s  is 

n a t i v e  t o  some soils, It is s u s p e c t e d  tlat Stem H i c h e f l e ' s  

v i n e y a r d  was i n f e c t e d  by p o t a t o  t u b e r s  •’sum p r e v i o u s  E a r ~ i n g  

o p e r a t i o n s e .  

R i f s c h - E e l t  i n d i c a t ~ d  t h a t  t h i s  is a more s e r i o u s  p a t h o g e n  

t h a n  h a s  been  p r e v i o u s l y  e x p e r i e n c e d  i n  C a f i f o r a i a  a n d  may 

require c o n t r o l  m a s u r e s -  The b e s t  p r e v e n t a t i v e  s t r a t e g y  is t o  

a v o i d  p l a n t i n g  v i n e s  on s o i l s  t h a t  are l i k e l y  t o  h a r b o r  this 

f u n g u s ,  Some k n o w l e d g e  of  t h e  former c r o p p i n g  h i s t o r y  n u s t  b e  

o b t a i n e d  b e f o r e  a site is c o n s i d e r e d  for v i n e y a r d  i l e v e l o ~ a e n t ,  

S i t e s  t h a t  are prone t o  high l e v e l s  o f  i .nacu.lua can be  furniga-fied 

p r i o r  to p l a n t i n g ,  I t  is n o t  kooun whether such a t r e a t n e n t  is 

cos t  e f f e c t i v e  f o r  this disease a l o n e ,  o r  t h e  l e n g t h  o f  

p r o t e c t i o n  t h a t  would be p r o v i d e d  [ H i r s c h f e l t  1981b)- S o i l  

samples t a k e n  p r i o r  t o  p l a n t i n g  should r e v e a l  t h e  i n o c u l u a  

l e v e l s  of t h e  fungus. W i t h  this i t a f o r m a t l o a ,  t h e  producer is i ~ a  

a b e t t e r  p o s i t i o n  t o  m k e  a d e c i s i o n  r e g a r d i n g  s i te  c h o i c e  and 

p r e - p l a n t  trea t n e n  t, The o n l y  p o s t -  p l a n t  t r e a t m e n t  t h a t  Bay be 

e f f e c t i v e  is s o i f  s o l a r i z a t i o n .  A c c o r d i n g  to H i r s c h f e l t  {1983b, 

t h i s  t r e a t m e n t  has e f f e c t i v e l y  r e d u c e d  d i s e a s e  i n c i d e n c e  i n  , 

C a l i f o r n i a  p i s t a c h i o  orchards, T h e  s o i l  i s  c o v e r e d  wi th  a clear 

p o l y e t h y l e n e  t a r p  f o r  s e v e r a l .  weeks  d u r i n g  t h e  summer, T h i s  



increases s o i l  t e m p e r a t u r e  a d  r e d u c e s  the amount of v i a b l e  

i n o c u f u m ,  # o r e  e x p e r i e n c e  is  needed i n  Wash ing ton  w i t h  t h i s  

d i s e a s e  a n d  i ts management to d e t e r m i n e  w h e t h e r  s u c h  a t r e a t i n e n t  

can be j u s t i f i e d  both p r a c t  i c a l l p  and e c o n o m i c a l l y  ( H i r s c h f e l t  

1981b)- 

E u t y p a  Dieback  

E u t y p a  dieback is a disease which g e n e r a l l y  a f f e c t s  o l d e r  

vineyards a n d  is c a u s e d  by  the fungus, ggQ~a_ a r m e n i a c a g .  T h i s  

fungus h a s  wor ld -wide  d i s t r i b u t i o n ,  and  the d i e b a c k  a s s o c i a l e d  

w i t h  it i n  i4ashington v i n e y a r d s  is of i a p o r i a n t  econo ln ic  

c o n s e q u e n c e .  T h e  g r e a t e s t  l o s s  from t h i s  o r g a n i s m  is t h e  

r e s u l t i n g  s h o r t e n e d  ecoabmic l i f e spax i  of khe vineyard, In 

C a l i f o r n i a ,  t h e  i n c i d e n c e  0% t h e  d i s e a s e  'has i n c r e a s e d  i n  the 

f a s t  few gea r s  f o r  two reasons: too l i t t l e  a t t e n t i o n  g i v e n  t o  

r e m o v a l  o f  i n f e c t e d  v i n e  p a r t s ,  and t o o  ~ u c h  u s e  of sprinkler 

i r r i g a t i o n  w h i c h  creates a mist e n v i r o n t n e n t  favorable  to t h e  

fungus (F laher ty  gg e, 1982)-  

Syinptows o f  d i e b a c k  are best seen in the s p r i n g  when t h e  

s h o o t s  are  10 t o  15 inches long. I n f e c t e d  viaes show 

i n d i v i d u a l l y  weak and  stunted s h o o t s  with s h o r t e n e d  i n t e r n o d e s .  

L e a v e s  of i n f e c t e d  s h o o t s  a p p e a r  c h l o r o t i c ,  eaisshapen , a n d  

d i s t o r t e d ,  and l a t e r  t a k e  o n  a t a t t e r e d  a p p e a r a n c e .  Befries  o n  

i r t f e c t e d  s h o o t s  u s u a l l y  f a i l  t o  mature ,  Oven: a  p e r i o a  of a fe# 

y e a r s ,  if t h e  i n i e c t e d  p o r t i o n  o f  the v i n e  i s  n o t  i d e n t i f i e d  and 



removed,  the e n t i f e  arm o r  cordon Bay b e  k i l l e d ,  I t  is c o m o n  

w i t h  t h i s  d isease  fo r  o n e  s i d e  of t h e  v i n e  t o  be d e a d  w h i l e  t h e  

o t h e r  a p p e a r s  perfect1 y h e a l t h y .  V i n e y a r d s  t h a t  are  ten p e a r s  o r  

more i n  age  a re  most  s u s c e p e i b l e  t o  i n f e c t i o n .  The d i a g n o s t i c  

symptom of t h e  d i s e a s e  is the f o r m a t i o n  of p r u n i n g  wound 

c a n k e r s ,  which a r e  v i s i b l e  when a small p o r t i o n  of bark  near t h e  

p r u n i n g  cut is removed ( F l a b e r t y  et all 1982) , 

I n i t i a l  infection occurs through pruning s o u n d s ,  as spores  

come i n  c o n t a c t  w i t h  f r e s h l y  c a t  uood. I n f e c t i o n  is i n c r e a s e d  

d u r i n g  v e t  p e r i o d s  s u c h  a s  r a i n s t o r m s ,  The s p o r e s  g e r m i n a t e  a n d  

t h e  f u n g u s  g r o w s  i n t o  t h e  wood, producing a c a n k e r  which  n i l 1  

g i r d l e  and  k i l l  t h e  v i n e  a r a  i n  5 t o  10 y e a r s .  P e r i t b e c i a  Bay 

d e v e l o p  i n  d e a n  wood and  are t h e  only known s o u r c e s  of spores 

w h i c h  can i n f e c t  new wounds duriay o r  s o o n  after r a i n f a l l ,  

S p o r e s  f rom p e r i t h e c i a  Bay be d i s c h a r g e d  fo r  a s  long a s  5 y e a r s  

Losses Bay b e  r e d u c e d  by i d e n t i f y i n g  t h e  d i s e a s e  t h r o u g h  

the o b s e r v a t i o n  of s p r i n g  s y a p t o m s ,  f o l l o a e d  b y  t h e  rezrtosal o f  

t h e  e n t i r e  diseased p o r t i o n  o f  t h e  v i n e ,  Upon e x a m i n a t i o n ,  t h e  

cross s e c t i o n  of d i s e a s e d  wood will show a d i s c o f o r a t i o n  of d e a d  

vood i n  t h e  s h a p e  of a s e g ~ e n t  of pie, The absence of t h i s  

d i s c o l o r a t  ion i n d i c a t e s  h e a l t h y  t i s s u e ,  f t is i m p o r t a n t  t o  cut 

b a c k  to h e a l t h y  t i s s u e ,  semorring all i n f e c t e d  wood. Dead, 

i n f e c t e d  wood s h o u l d  Be r e ~ o v e d  f ro% t h e  v i n e y a r d .  Pruning 

s h o u l d  be  conducted i n  d r y  weather, a n d  f r e s h  wounds should be 

d r e s s e d  v i t h  a p r o t e c t a r n t  t u n g i c j . d e  p a i n t  s u c h  a s  benoray1 (Anon, 



Crown g a l  l, a l s o  r e f e r r e d  t o  a s  black knot ,  is a d i s e a s e  

affecting many woody and herbaceous p l a n t s  including g r a p e s .  It 

is c a u s e d  by a  b a c t e r i u m ,  &rrrftaacterium tunrefacZens  Snt i th  and  

Townsend, which  is ever-present in the soil and a e r y  widely 

d i s t r i b u t e d .  An open wound caused by ~ e c h a n i c a l  i n j u r y  or f r o s t  

c r a c k i n g  a l l o w s  this a g e n t  to  gain entrance to the vine and form 

a  g a l l  ( F f a h e r t y  gz a2, 9982)- The galls a r e  u s u a l l y  found  close 

to t h e  s o i l  s u r f a c e ,  b u t  secondary g a l l s  can f o s ~  h i g h e r  u p  o n  

the v i n e .  Upon t h e  e r ~ t r a n c e  of t h e  b a c t e r i a ,  which  are often 

s p l a s h e d  up froa e x p o s e d  s o i l ,  u n c o n t r o l l e d  x y l e i ~  cell d i v i s i o n  

o c c u r s ,  r e s u l t i n g  A n  t i s s u e  t h a t  does n o t  c o n d u c t  v a t e r  

e f f i c i e n t l y ,  T h e  t u m o r s  u s u a l l y  d r y  up a f t e r  d e s t r o y i n g  local 

v a s c u l a r  t i s s u e  and t h e n  s l o u g h  of f .  I n  some cases, water a n d  

n u t r i e n t  trrtnsport Bay be rerluced t o  20% of that found  i n  

h e a l t h y  t i s s u e ,  In some cases, t h e  y i e l d  c a n  b e  d e c r e a s e d ,  o r  

the whole p l a n t  Bay d i e ,  Reced l t l y  i n f e c t e d  p l a n k s  can b e  

i d e n t i f i e d  by t h e  presence of a n  o r a n g e  or  c r e a m - c o l o r e d  gall 

close t o  the grouad ,  Even when t h e  g a l l  d r i e s  u p  o r  is reiaoved, 

u n c o n t r o l l e d  and d i s o r g a n i z e d  cellular growth n a y  continue i n  

t h e  p l a n t  i n  the a b s e n c e  of t h e  b a c t e r i a  ( A g r i o s  1969) .  

T h e  best c o n t r o l  s t r a t e g i e s  a r e  prevention anii s a n i t a t i o n .  

P r u n i n g  t o o l s  t h a t  contact g a l l s  can s p r e a d  the b a c t e r i a ,  s o  i t  



is  a d v i s a b l e  n o t  t o  c u t  i n t o  g a l l s ,  A v o i d i n g  c o n t a c t  w i t h  trunks 

uhen  c u l t i v a t i n g  will. m i n i m i z e  mecharaical i n  j u r y ,  a n d  so r e d u c e  

t h e  i n f e c t i o r i  c o u r t s  f o r  t h e  p a t h o y e a ,  N u r s e r y  s t o c k  should be 

disease-free a n d  a n y  p l a n t s  tirat harre  g a l l s  mus t  be d i s c a r d e d ,  

F u m i g a k i o n  o f  i n f e s t e d  s o i l .  has n o t  proved t o  be u s e f u l .  U n t i l  

r e c e n t l y ,  t h i s  d i s e a s e  h a s  n o t  b e e n  a p r o b l e m  i n  C a l i f o r n i a -  

However ,  with a n  i n c r e a s e  i n  n u r s e r y  s t o c k  grown u n d e r  m i s t ,  a n d  

a n  increase i n  the use  of s p r i n k l e r  and d r i p  i ~ r i g a t i o n ,  it is 

becoming Bore i a p o r t a n t  ( F l a h e r t y  g& &, 1982)-  S p a c i a l  . 

a t t e n t i o n  s h o u l d  b e  given t c  v a r i e t i e s  t h a t  are known t o  be  

s u s c e p t i b l e  t o  w i n t e r  daraage, Bariet ies which thsough experience 

i n  B a s h i n y t o n  t e n d  t o  l a c k  w i n t e r  h a r d i n e s s  i n c l u d e :  S a u v i g n o n  

Rlanc ,  Sent i l lon ,  C a b e r n e t  S a u v i g n o n ,  a n d  G s e n a c h e  [ C l o r e  I98Z). 

Q E  32 gravers s u r v e y e d ,  o n l y  o n e  reported t r e a t i n g  v i n e s  

i n f e c t e d  with crown gall. However, s e r r e r a l  o t h e r  g r o w e r s  

e x p r e s s e d  c o n c e r n  o v e r  its p r e s e n c e ,  T h i s  d i s e a s e  may becolae 

nore e c o n o m i c a l l y  i m p o r t a n t  i n  P a s h i n g t o n  t h a n  i n  C a l i f o r n i a  

b e c a u s e  of t h e  cof der v i r i t e r  clirnate a n d  the gseater arttount of 

w i n t e r  i r ,  j u r y  that r e s u l t s ,  a s  ue13. a s  the i n v a r i a b l e  p r a c t i c e  

of i r r i g a t i o n  v h i c h  is n e c e s s a r y  i n  most W a s h i n g t o n  g r a p e  

g r o w i n g  regions, 

Tab le  ILI lists disease pests as  r e p o r t e d  b y  r r i n i f e r a  

growers s u r v e y e d  in W a s h i n g t o n .  



Table I11 Disease pests reported by vinifera growers surveyed 

in Washington, 8 

Common name Latin names 
# Growers reporting 

as 'problem 

Powdery mildew Uncinula necator 

Botrytis bunch rot Botrytis cinerea 

Crown gall A~robacterium tumefaciens 

Verticillium wilt Verticillium dahliae 1 

a Based on response Lo question #1X in questionnaire. 



V i r u s e s  ---- 

T h e r e  are three v i r u s  d i s e a s e s  of main concern t o  t h e  

C a l i f o r n i a  w ineg rape  i n d u s t r y ,  These a r e  l e a f r o l l ,  f a n l e a f ,  a n d  

c o r k y  bark,  Each is i d e n t i f i e d  by sytnptons on t h e  f o l i a g e  o f  

affected p l a n t s ,  a n d  all a r e  w i d e l y  d i s t r i b u t e d  t h r o u g h o u t  t h e  

world,  T h e y  a r e  kransraitted p r i m a r i l y  by man through p r o p a g a t i o n  

of plank @aterial ,  None is known t o  be t r a n s r a i t t e d  b y  k i n s e t s ,  

but one ,  f a n f e a f ,  c a n  be t r a a s a i t t e d   fro^ r o o t  to  r o o t  by  t h e  

dagger  nematode, q4pheneaa &_ds Thorne a ~ d  Allen [Plahesty %& 

a l ,  395 2), E f f e c t s  of v i r n s e s  on g r a p e v i n e s  i n c l u d e :  yield l o s s ,  -- 
reduce3 p l a n t  v i g o r ,  s h o r t e n e d  econoiaic l i f e s p a n  of the 

v i n e y a r d ,  and  e x t e n s i o n  of t h e  normal h a s v e s t  date. On a 

n a t i o n w i d e  basis, r r i r u s e s  a c c o u n t  f of  75% of the losses s u f  Eered 

i n  g r a p e s  f A y r i o s  1969), 

V i r u s  d i s e a s e s  of  c o n c e r n  in wash ing ton ,  include l e a f r o l l ,  

f a n l e a f ,  and t oma to  r i n g s p o t  (Ahmedullah 1980)-  Leafrol l  is v e r y  

w i d e s p r e a d  and  is  c o n s i d e r e d  one oE t h e  aost i a p o r t a n t  

c o a t r i b u t o r s  t o  p r o d u c t i o n  l o s s e s  worldwide ( P f a h e r t p  e_g af, 

3982). Y i e l d s  c a n  be reduced 20W, a n d  f f u i  t n t a t u r i t y  can be 

delayed for  up t o  one month {Flahelcty f& d, 19821, t h u s  

i n c r e a s i n g  t h e  s i s k  of f r u i t  ro t  a n d  b i r d  damage, 

Fanleaf  c a n  be  f o u n d  i n  rrtost v i n i f e r a  p l a n k i n g s  of 

n o n - c e r t i f i e d  stock. Although i t  c a n  be s p r e a d  by d a g g e r  

nematoaes ,  the species sespoasib le f o r  its t r a n s ~ i s s i o m  , 



X i p h i n g ~  haex, does  n o t  p r e d o m i n a t e  in Masfiington v i n e y a r d s ,  

but it raay o c c u r  (Ahmedullah et E& 3980) - Rhen a diseased plant 

is removed, the d i s e a s e d  r o o t s  a n d  t h e  nematode v e c t o r  reaain in 

t h e  s o i l  and  c a n  re-infest any plant placed i n  t h e  a r e a  f o r  u p  

t o  s i x  y e a r s ,  Once a v i n e y a r d  is infested w i t h  t h i s  p e s t  

complex, r e p l a n t i n g  with v i n e s  s b o u l d  be  a ~ s i d e d  f o r  f rom s i x  t o  

t e n  years. S o i l  f u a i g a t i o n  n idh  a n e ~ a t i c i d e  can s h o r t e n  t h e  

r e p l a n t  i n t e r v a l ,  b u t  t h e  e f f e c t i v e n e s s  of this t r e a t m e n t  

depends on  t h e  t y p e  of so i l  and is very e x p e n s i v e  [ F l a h e r t y  gg 

al .  1982).  --- 
Pouiato r i n g s p o t  v i r u s  can  produce a g e n e r a l  decline i n  

v i n i f e r a  p l d n t i n g s  a n d  can produce a r a n g e  o f  l e a f  syfaptonts 

depend ing  on the v a r i e t y  a • ’  f e c t e d -  Leaf r o l l ,  f an f  eaf ,  a n d  t o m a t o  

r i n g s p o t  a r e  a l l  s a p - t r a n s m i s s i b l e ,  v h i c h  a l l o w s  r a p i a  

i d e n t i f i c a t i o n  of d i s e a s e  i n  suspect p l a n t i n g s .  Sap  f r o n  

infected g r a p e  p l a u t s  p ~ o d u c e s  leaf symptoas  on  leaves oE t h e  

h e r b a c e o u s  i n d i c a t o r  C b g ~ p ~ w r n  q g h ~  W i l l d . ,  which c a n  b e  

a n a l y z e d  t o  i d e n t i f y  the v i r u s ,  

R e a l i z i n g  t h e  l o n g  t e r ~  effects t h a t  v i r u s e s  can cause i n  

v i n e y a r d s ,  there is only o n e  l o g i c a l .  s t r a t e g y  for c o n t r o l  i n  

Washington, a n d  t h a t  is prevention t h r o u g h  i r t lp lementa t ion  o f  a 

c e r t i f i e d  g r a p e v i n e  program, T h e  s o u r c e  of c e r t i f i e d  s t o c k  

p l a n k e d  in a new v i n e y a r d  i n  Washinglcon can be t r a c e d  either t o  

t h e  f o u n d a t i o n  b lock ,  m a i n t a i n e d  and  o p e r a t e d  by %.5,14, a t  , 

P r o s s e r ,  or t o  other s t a t e s  o r  Canada, which can document t h e  

p r o d u c t i o n  of t h e  s t o c k  unde r  a s i ~ i l a  r c e r t i f i c a t i o n  prograia- 



T h e  foundation b l o c k  a t  P r o s s e r  is made u p  of p l a n t s  t h a t  were 

p r o p a g a t e d  from virus-free c u t t i n g s  s u p p l i e d  e k t h e f  b y  the 

University of C a l i f o r n i a  o r  the S i d n e y  Besearch S t a t i o r n  on 

V a n c o u v e r  Island ia B r i t i s h  Co lumbia ,  o p e r a t e d  b y  A g r i c u l t u r e  

Canada. 

C u t t i n g s  fro@ t h e  P r o s s e r  f o u n d a t i s a  b l o c k  are i n d e x e d  w i t h  

i n d i c a k o r  v a r i e t i e s ,  most cornfaonly f1L8 .33f11, a V1 r u e e s t r i s  

c u l t i v a r ,  and a r e  d e t e r m i n e d  to  he v i r u s - f r e e  b e f o r e  their 

p a r e n t  material. can be used as stock to  establish a mother. 

bf ock.  T h e  indexing p r o c e s s  is r a p i d ,  p e r f o r m e d  under c o a t r o l l e d  

1 a h o r a t o r y  c o n d i t i o n s ,  and compf e ted within two m o n t h s  (Mink a n d  

P a r s o n s  1977) .  T h e  n o t h e r  b l o c k s  a r e  i a a i n t a i n e d  by  n u r s e r y m a  

and t h e s e  p r o v i d e  p r o p a g a t i n g  wood f o r  n u r s e r i e s  which s u p p l y  

local. p l a n t i n g  s t o c k ,  This s t o c k  is c e r t i f i e d  'to be f r e e  of 

v i r u s  and t r u e  to n a a e ,  F o u n d a t i o n  a n d  m o t h e r  b l o c k s  are 

i n s p e c  t ed  twice d u r i n g  e a c h  growing season for visua l  s yreiptoms 

of virus disease, N u r s e r y  stock is a l so  i n s p e c t e d  twice d u r i n g  

each g f o v i n g  s e a s o n  f o r  v i r u s  s p a ~ t o i a s ,  a n d  also a t  d i g g i n g  a n d  

g r a d i n g  t o  insure f r e e d o m  from roctknot n e a a t o d e s ,  crown g a l l ,  

and o t h e r  visible d i s e a s e s  (Anon, 1978) , 

Rny imported c u t t i n g s  must  be indexed p r i o r  t o  i n c l u s i o n  i n  

the ces t i f i ad  p r o g r a E ,  Pliniaum i n d e x  r e q u i r e m e n t s  include 

w e c h a n i c a  1 i n o c u l a t i o n  on l a ~ b s y u a r t e r s  and  qraf t i n o c u l a t i o n  o n  

t h e  V, r u w s t r i g  c u l t i v a r s :  n S t .  GeorgeN, "Baco 22AIg, *LI 33", 

a s  we13. as P i n o t  Noir, T h i s  p r o c e s s  t a k e s  front 1 t o  2 years to  

c o n t p l e h e  d e p e n d i n g  on the m e t h o d s  used (wink].  



A t  p r e s e n t ,  v i r u s e s  a r e  not c o n s i d e r e d  m a j o r  pests i n  

V a s h i n g t o n  v i n e y a r d s ,  l a r g e l y  d u e  t o  t h e  e f f e c t i v e  c e r k i f  i c a t i o a  

p rogram and Laws which p r o h i b i t  import ing  u n c e r t i f i e d  p l a n t  

ma t e r i a  f ,  

The &LC_, Grape grgagctiug G u i d e  W 8 3  [Anon. 1983bt stresses 

the i m p o r t a n c e  of p r e y e a t i n g  t h e  i n t r o d u c t i o n  of v i r u s e s  i n t o  

the Okanagan V a l l e y  b e c a u s e  of t h e  l o n g  t e r a  t h r e a t  that t h e y  

p o s e  to t h e  i n d u s t r y ,  V i r u s  d i s e a s e s  h a y e  been d e t e c t e d  o n  

i n c o m i n g  g r a p e  p r o p a g a t i n g  material t h r o u g h  moni t o r i n g  by t h e  

P l a n t  Q u a r a n t i n e  D i v i s i o n  o f  A g r i c u l t u r e  Canada,  P r e v e n t i o n  is 

t h e  best p o l i c y  i n  any  new g r a p e  p r o d u c i n g  area a n d  is b e s t  

a c c o m p l i s h e d  b y  c a r e f u l  s c r e e n i n g  of p l a n t i n g  m a t e r i a l .  

S t r a t e g i e s  for  weed c o n t r o l  depend oa  several factors and 

i t  is theref o r e  u n r e a l i s t i c  t o  a s s u m e  t h a t  o n e  a p p r o a c h  w i l l  b e  

s u i t a b l e  i n  a l l  s i t u a t i o n s ,  Some of t h e  f a c t o r s  t h a t  d e t e r i u i n e  

t h e  s t r a t e g y  u s e d  i n c l u d e :  v i n e y a r d  a g e ,  i r r i g a t i o n  rsethod,  s o i l  

t y p e ,  t o p o g r a p h y ,  weed s p e c i e s  p r e s e n t ,  a n d  c u l t u r a l  m e t h o d s  

p r e f e r r e d  by i n d i v i d u a l  g r w e r s ,  T r a d i t i o n a l l y ,  weed c o n t r o l  i n  

v i n e y a r d s  was a t t e a p t e d  by r e p e a t e d  c u l t i v a t i o n  b o t h  under t h e  

v i n e s  a n d  b e t v e e a  t h e  rows throughout  t h e  g r o w i n g  s e a s o n .  The 

c u r r e a t  t r e n d  i s  a heavy r e l i a n c e  o n  h e r b i c i d e s ,  p a r i i c u l a r l y ,  

f o r  u s e  u n d e r  t h e  v i n e s ,  T h i s  trend r e s u l t s  front t h e  h i g h  cost 

of repeated c u l t i v a t i o n  by d i s c i n g ,  and the a v a i l a b i l i t y  of 



f o l i a r - a p p l i e d  h e r b i c i d e s ,  

Of 32 g r o w e r s  s u r v e y e d  i n  Washington,  2Y use herbicides 

r e g u l a r l y ,  and  '19 of t h e s e  use a contbdnat ion of r e s i d u a l  

pre-erneryent  and  c o n k a c t  f o l i a r - a p p l i e d  c h e m i c a l s .  Of 8 g r o w e r s  

w h o  do n o t  use h e r b i c i d e s ,  7 o p e r a t e  small f a r m s  of less t h a n  25 

acres. geeds are  c o n s i d e r e d  one  o f  t h e  laost p e r s i s t e n t  types o f  

p e s t s  by  13 g r o w e r s ,  artd c h e m i c a l  weed comtrol c~sts averaged 

a b o u t  4 0 %  of t o t a l  p e s t i c i d e  costs far a l l  32 r e s p o n d e n t s :  

U n d e s i r a b l e  v e g e t a t i o n  ~ o t  o n l y  h a s  a  d i r e c t  effect on the 

a v a i l a b i l i t y  o f  n u t r i e n t s  and w a t e r  t o  t h e  a i m ,  but i t  Bay a l s o  

relate t o  the e n t i r e  p e s t  complex, T h e r e  are s p e c i f i c  weeds 

w h i c h  a r e  h o s t s  t o ,  or a a k e  up  s u i t a b l e  h a b i t a t  f o r ,  c e r t a i n  

i n s e c t s ,  nentatades ,  d i s e a s e s ,  and  v e r t e b r a t e  p e s t s ,  Knowledge of 

these a s s o c i a t i o n s  is i s p o r t a n t  i n  i d e n  ti•’ y i n g  a n d  nanag ing  

~ a e e d s  i a  t b e  vineyard, O t h e f  effects of weedy growth  i n c l u d e  

i n c r e a s e d  h u m i d i t y  i n  t h e  vineyard, which can a f X e c t  t h e  s p r e a d  

of f u n g a l  d i s e a s e s ,  d e c r e a s e d  t e t a p e r a t n r e ,  which can i n c r e a s e  

the chance of frost damage i n  e a r l y  s p r i n g ,  and  annoyance t o  

h a r v e s t e r s  i f  t h e  weeds a re  u n c o n t r o l l e d .  

Weedy growth ,  or natural  v e g e t a t i o n  a l s o  h a v e  a d v a n t a g e s  

when compared sith c l e a a  c u l t i v a t i o n ,  #here vege t - a t  ion is 

p r e s e n t ,  t h e  insect comgfex is a l ~ o s t  c e r t a i n l y  d i v e r s e ,  

a l l o w i n g  for a f u l l  complement o f  b e n e f i c i a l  s p e c i e s  and 

p o s s i b l y  e f f e c t i ~ e  n a t u r a l  c o n t r o l  [Wltieri 1983, Tedders  1983, 

Altieri arid Whitcomb 1979)- An i n t e r e s t i n g  strategy t h a t  needs  



f u r t h e r  research is the m a n i p u l a t i s n  o f  c e r t a i n  weeds to 

increase the ef d e c t i v e n e s s  of b e n e f i c i a l  i n s e c t s .  Weeds c a n  

p r o v i d e  a l t e r n a t i v e  food s o u r c e s  for b e n e f i c i a l  i n s e c t s ,  r e d u c e  

c r o p  a p p a r e n c y  , and iutprove s y c n h r o n i z a t i o n  b e t w e e n  pests a n d  

t h e i r  n a t u r a l  enertr ies fftltieri a n d  Whitcoatb l 9 ? 9 ) .  Soae 

f l o w e r i n g  weeds c a n  s u p p l y  pollen a n d  n e c t a f  t o  p a r a s i t o i d s  aad 

p r e d a t o r s  which c a n  h e l p  i n c r e a s e  t h e i r  r e p r o d u c t i v e  c a p a c i t y  os 

l o n g e v i t y .  B e e d s  may a l s o  a l l o w  a d u l t  p a r a s i t o i d s  t o  b r i d g e  a 

c r i t i ca l  period %hen the h o s t  is not a v a i l a b l e .  30 3967, L e i u s  

compared  p a r a s i k i s a  of c o d l i n g  mt h a n d  teat c a t e r p i l l a r  i n  

o r c h a r d s  w i t h  v a r p i ~ g  a m o u n t s  of f l o w e r i n g  weeds p r e s e n t ,  f n  

those orchards  where f l o w e r i n g  w e e d s  were p r e s e n t ,  p a r a s i t i s &  i n  

t e n t  c a t e r p i l l a r s  was 18 tiiaes g r e a t e r  t h a n  i n  o r c h a r d s  l a c k i n g  

s u c h  weeds, H i s  s t u d y  i n  B e l l e v i l l e ,  O n t a r i o ,  illustrated a 

p r i n c i p l e  o f  p o t e n t i a l l y  w i d e  a p p l i c a t i o n ,  rather t h a n  a 

s o l u t i o n  t o  a p a r t i c u l a r  orchard pest p r o b l e ~ ,  A p p l i c a t i o n  of 

t h i s  s t r a t e g y  gas l i a i t e d  because of h i g h  p e s t i c i d e  n s e  i n  t h e  

o x c h a r i l s ,  I n c r e a s e d  p a r a s i t i s @  t h r o u g h  a s s o c i a t i o n  with c e r t a i n  

w e e d s  h a s  beea o b s e r v e d  i n  wheat ,  cabbage, a n d  o r c h a r d s  {Bltieri 

a n d  Whitcomb 1979).  Much work h a s  beea done  i n  R u s s i a  w i t h  

a l t e r e d  c o v e r  c r o p s  aimed a t  i m p r o v i a g  p a r a s i t o i d  e f f e c t i v e n e s s ,  

The s u c c c s s f  u2. i n t s o d u c t i s n  a n d  e s t a b l i s h m e n t  of some p a r a s i t e s ,  

a s  well a s  a n n u a l  releases can be dependent on khie p r e s e n c e  of 

c e r t a i n  weeds which  may b e  the o n l y  source of essential. f o o d  , 

r e q u i r e i n e x i t s  of the beneficial i n s e c t s  [ B l t i e r i  and  Whitcomb 

1979)-  



As w e l l  a s  s u p p l y i n g  n e c t a r  a n d  pollen f o r  d i r e c t  u s e  b y  

benef i c i a l s ,  weeds  can increase h e r b a c e o u s ,  non- p e s t i f e r o n s  

i n s e c t  p o p u l a t i o n s ,  which s e r v e  a s  a l t e r n a t i v e  p r e y  f o r  

en tomophagous  i n s e c t s ,  T h i s  c a n  i m p r o v e  t h e  e f f e c t i v e n e s s  o f  t h e  

p r e d a t o r  in c o n t r o l l i n g  t h e  t a r g e t  p e s t .  C a t t a i l  p o l l e n ,  a p p l i e d  

in v i n e  y a r d s  i n  C a l i f  o r ~ i a ,  i nc reased  t h e  a b u n d a n c e  s f  n o a - p e s t  

t y i i d  mites, w h i c h  a r e  a n  i ~ p o r t a n t  a l t e r u a t i v e  source of p r e y  

for t h e  predaceons mite, a, e g c i d e n t a f i s ,  This a l l o w e d  fir 

o c c i d e n t a l i s  t o  s u r v i v e  p e r i o d s  o f  low abundance of the targee ----------- 
p e s t ,  t h e  w i l l a a e t t e  mite, & t e t r a n y c h u s  wil lamett i  NcGregor 

(Ragen 1976) , Where Johnson  g r a s s  was allowed t o  grow i n  

v i n e y a r d s  i n  C a l i f o r n i a ,  t h e r e  was a b u i l d u p  of a l t e r n a t i v e  p r e y  

lgites which s u p p o r t e d  p o p u l a t i o n s  o f  t h e  same p r e d a t o r  mite, a n d  

r e s t r a i n e d  the p a c i f i c  a i t e ,  T e Z r a ~  ychh.2 y a c i f  imis t o  

non-economic numbers  ( A l t i e r i  and H h i t c o n b  7979)- 

%or ina f l y ,  beraer'icials raove from v e e d s  t o  c r o p s  but i n  srallte 

cases, t h e  p r e y  found  on weeds Bay f o r e s t a l l  t h i s  d i s p e r s a l ,  

P r o p e r  weed manageaen t ,  s u c h  a s  t i ~ e 3 . y  mowing, can f o r c e  

d i s p e r s a l  of t h e  b e n e f i c i a f s  t o  c r o p s  where pests can b e  

c o n t r o l l e d .  

T h e  u s e  o f  weeds t o  i lgprove  t h e  e f f e c t s  of b e n e f i c i a l s  is 

l i m i t e d  l a r g e l y  b y  t h e  complexities i n v o l v e d  in a t t a i n i n g  t h e  

d e s i r e d  weed compLex, o n c e  t h e  d e s i r a b l e  veed  corap lex  has h e e n  

determined t h r o u g h  e x t e n s i v e  f i e l d  s t u d i e s -  F a c t o r s  t h a t  c o o t r o l  

the ~ i x  of weeds  i n c l u d e  t h e  a v a i l a b i l i t y  o f  s o i l  n u t r i e n t s ,  

s o i l  pR, h e r b i c i d e  use p a t t e r n s ,  and  t h e  t i a i n g  of c u l t i v a t i o n ,  



weed s e e d s  can b e  sown d i r e c t l y ,  bat r e s u l t s  a re  i n c o n s i s t e n t  

b e c a u s e  seeds of  t h e  v a r i o u s  s p e c i e s  t e n d  t o  have s p e c i a l  

r e g u i r e a e n t s  f o r  g e r a i n a t i o n ,  I n  o r d e r  t o  u s e  weeds  t o  e n h a n c e  

b e n e f  i c i a l s ,  e c o n o m i c  t h r e s h o l d s  of weed p o p u l a t i o n s  n e e d  t o  b e  

d e f i n e d  t o  a v o i d  c o w p e t i t i o n  w i t h  the c r o p .  In g e n e r a l ,  there is 

a lack of i n f o r l a a t i o n  on ways t o  e n c o u r a g e  t h e  presence o f  

c e r t a i n  weed species w i t h i n  a c r o p  f o r  the p u r p o s e  of i a c r e a s i n g  

e n t o m o p h a g o u s  i n s e c t  p o p u l a t i o a s  { A l t i e r i  a n d  % h i t c o m b  l97"3 - 
B e f o r e  c o n s i d e r i n g  ma ~ i p u l a t i o n  of weeds  as a m e a s u r e  t o  . 

i n c r e a s e  n a t u r a l  c o n t r o l s  i n  U a s h i n j t o n  v i n e y a s d s ,  a b e t t e r  

u n d e r s t a n d i n g  of t h e  i n s e c t - w e e d - c r o p  complex  is need& 

A l t h o u g h  v e g e t i 9 t . i o n  management has d e f i n i t e  p e s t  managemest  

i m p l i c a t i o n s  i n  tree f r u i t  o r c h a r d s ,  Z h e r e  h a s  been n o  r e s e a r c h  

i n  W a s h i a g t o n  a i i ~ e d  a t  cozapar ing  i n s e c t  d i v e r s i t y  in clean 

cultivated v e r s u s  p e r m a n e n t l y  c o v e r  c r o p p e d  v i n e y a r d s .  I t h i n k  

t h a t  a gel1 @anaged p e r m a n e n t  c o v e r  b e t w e e n  v i n e s ,  and h e r b i c i d e  

u s e  i n  the v i n e  r o w s  is t h e  optimua v e g e t a t i o n  s c h e m e  where  

i r r i g a t i o n  system am3 s o i l  type  allow, 

Wee6 c o n t r o l  is rmst i m p o r t a n t  i n  m a - b e a r i n g  v i n e y a r d s  a n d  

p a r t i c u l a r l y  i n  the first y e a r ,  when c o m p e t i t i o n  f rom weeds c a n  

r e d u c e  the g r o w t h  o f  t h e  v i n e s  b y  50%. Reduced g r o w t h  means  t h a t  

s e c o n d  y e a r  v i n e y a r d s  may h a v e  t o  be managed as t h o u g h  t h e y  are  

still  i n  their first year,  T h i s  i n c r e a s e s  t h e  investment  of 'bo th  

t i ~ e  a n d  money b e f o r e  t h e  v i n e y a r d  r e a c h e s  b e a r i n g  age .  

a n c o n t r o l l e d  weed g r o w t h  c a n  a l s o  harbor v e r t e b r a t e  p e s t s  s n c h  

a s  p o c k e t  g o p h e r s  and field mice, m k i a g  t h e i r  d e t e c t i o n  



d i f f i c u l t  a n d  increasirtg t h e  r i s k  of  d a i a a g e ,  Young v i n e s  are  

i n t o l e r a n t  o f  h e r b i c i d e s ,  a n d  owing t o  a s h a l l o w  root s y s t e m  are 

n o r e  e a s i l y  damged b y  m e c h a n i c a l  c u l t i v a t i o n  t h a n  a m  o l d e r  

v i n e s ,  F u r  t h e s e  r e a s o n s ,  weed c o n t r o l  mast b e g i n  b e f o r e  t h e  new 

v i n e y a r d  is p l a n t e d  { P l a h e r t y  22 &3. 1982),  

Repeated c u l t i v a t i o n  p r i o r  t o  v i n e y a r d  e s t a b l i s h m e n t  w i l l  

weaken p e r e n n i a l  w e e d s  s u c h  a s  field bindweed  a n d  Canada  

t h i s t l e ,  T h i s  treatment can b e  f o l f o w e a  b y  slaother c r o p s  s u c h  a s  

m i  l let ,  sorghum,  s u d a n g r a s s ,  or  a l f a l f a ,  Alfalfa is recommended 

b e c a u s e  of t h e  n i t r o g e n  t h a t  i t  w i l l  p r o v i d e  t o  the new v i n e y a r d  

o n c e  i t  is p l o w e d  under (;Ahnaedullah 3 9 8 2 ) .  Rn i ~ p o r t a n t  weed 

c o n t r o l  m e a s u r e  p r i o r  t o  p l a n t i n g  t h e  v i n e s  is a s u b - s u r f a c e  

l a y e r i n g  of t r i f f u s a l i n  about 4 to 5 i n c h e s  below t h e  soil 

s u r f a c e .  T h i s  is a  re-emergent r e s i d u a l  h e r b i c i d e  v h i c h  w i l l  

k i l l  many g e r m i n a t i n g  weeds a s  t h e  new g r o w t h  c o n t a c t s  t h i s  

h e r b i c i d e  zoue. T h e  e n t i r e  v i n e y a r d  c a n  b e  t r e a t e d  or  just t h e  

v i n e  rows ,  d e p e n d i n g  on weed p o p u l a t i o n  a n d  t h e  v e g e t a t i o n  

managerrtent p l a n  t o  be p r a c t i c e d -  Some weeds  s u c h  a s  mustards, 

nightshades, a n d  t h i s t l e s  are t o l e r a n t  of t h i s  t r e a t m e n t  a n d  

w i l l  r e q u i r e  t r e a t ~ e n t  w i t h  a c o n t a c t  h e r b i c i d e  b e f o r e  t h e y  

becorm well e s t a b l i s h e d ,  T o  a v o i d  i n j u r y ,  t h e  r o o t s  of t h e  v i n e s  

mus t  be  well b e l o v  t h e  t r i f l u r a l i n  t r e a t e d  zone when the s i n e s  

are p l a n t e d ,  P u n i g a t i o n  p r i o r  t o  p l a n t i n g ,  u s i n g  m e t h y l  b r o a i d e  

and  c h l o s o p i c r i n  { P i n t o f u m e )  airaed a t  nelt tatode c o n t r o l ,  w i l l  , 

a l s o  g i v e  some i n s e c t  and weed c o n t r o l ,  T r i f l u r a l i n  c a n  a l s o  be  

i n c o r p o r a t e d  i n t o  t h e  t o p  2 t o  4 i n c h e s  o f  s o i l  b y  d i s c i n y ,  but 



areas  ahe ere a cover c r o p  i s  t o  be e s t a b f i s l t e d  s h o u l d  n o t  receive 

this t r e a t n e n t  ( P l a h e r t y  & al, 1 9 8 2 ) -  

Dnce the v i n e y a r d  is p l a n t e d ,  weed c o n t r o l  m e a s u r e s  s h o u l d  

be taken r e g u l a r l y .  Weeds u n d e ~  t h e  v i n e s  are  c o n t r o l l e d  b y  

c h e m i c a l  o r  c u l  t n r a f  p r a c t i c e s  or a c o ~ b i n a t i a n  of t h e  two,  A 

coraeron p r a c t i c e  now is t o  k e e p  a w e e d - f r e e  s t r i p  u n d e r  t h e  v i n e s  

by using r e s i d u a l  h e r b i c i d e s  i n  e i t h e r  t h e  s p r i n g  or  f a l l ,  p l u s  

c o n t a c t  h e r b i c i d e s  a s  needed, or i n  soate cases n e c h a n i c a l  

h o e i n g ,  T h e  c h o i c e  of h e r b i c i d e s  is dependent laainEy on t h e  age 

of the v i n e y a r d ,  t y p e  of s o i l ,  n e t h o d  of i r r i g a t i o n ,  a n d  weed 

s p e c i e s  p r e s e n t ,  T h e  W ashirngton s p r a y  guide iAnon, '19 83a) covers 

h e r b i c i d e s  t h a t  are p r e s e n t l y  r e g i s t e r e d  f o r  v i n e y a r d s  and 

r e c o n ~ a n d s  them, b a s e d  on these f a c t o r s .  O f t e n  a c o m b i n a t i o n  o f  

a n  a p p r o p r i a t e  r e s i d u a l  h e r b i c i d e  s u c h  a s  o r y z a l i n  [ f j u r f l a a )  a n d  

a contact s u c h  a s  p a r a q u a t  w i l l  p r o v i d e  knockdown of  e x i s t i n g  

reeds and r e s i d u a l  c o n t r o l  of l a te r  y e ~ a i n d t i n g  p l a n t s .  Great 

care must  be taken w i t h  E o l i a r  h e r b i c i d e s  t o  a v o i d  c o n t a c t  w i t h  

t h e  v i n e s ,  e s p e c i a l l y  in young v i n e p r r k s , i n  which the v i n e  t r u n k  

t i s s u e  is Bore s e n s i t i v e  and less woody t h a n  older p l a n t s  

( P a r k e r  198 1)  . 
S i a a z i n e  a n d  d i u r o n  h a v e  been t h e  most c o m ~ o n l y  nsed 

r e s i d u a l s ,  b u t  they are b e i n g  replaced by a newer g r o u p  of 

h e r b i c i d e s  w h i c h  a re  safe on a broader sange of s o i l  types, n o t  

so w i d e  i n  the s p e c t r u a  o f  weeds  c o n t r o l l e d ,  and  with n o r e  , 

e x a c t i n g  r e q u i r e a e n t s  for a p p l i c a t i o n ,  s u c h  a s  s o i l  

i n c o r p o r a t i o n  b y  t i m e l y  c u f L i v a t i o n  or watering, T h e i r  



advantages  lie i n  reduced r i s k  of damage t o  the v i n e s ,  

p a r t i c u l a r l y  o n  s a n d y  soils, compared w i t h  s i m a z i n e  and d i u r o a ,  

Examples o f  these! new h e r b i c i d e s  are trif 1 u r a l i n  ( T r e f l a n )  , 
which must be m e c h a n i c a l l y  k a c o r p o r a t e d  i n t o  the s o i l  t o  be 

e f f e c t i v e ,  and o r y z a l i n  {Srurffan) and napropamide ( D e v r i n o l )  

which  a r e  r e g i s t e r e d  for u s e  on new a n d  e s t a b l i s h e d  s i ~ e y a r d s  

and ~ u s t  be w a t e r e d  i n  a f t e r  b e i n g  a p p l i e d  t o  b a r e  s o i l  [ P a r k e r  

1931) , The p e ~ s i s t e n c e  of t h e s e  herbicides r anges  frors a few 

months  t o  a y e a s  or more, D e g r a d a t i o n  o c c u r s  fas ter  i f  the soils 

are  w e t t e d  f r e q u e n t l y  a s  v i t h  d r i p  i r r i g a t i o n ,  G e n e r a l l y ,  

r e s i d u a l  herbicides are  s t ~ o a g f y  a d s o r b e d  t o  s o i f  part i c l e s  and 

do n o t  l e ach  r e a d i l y ,  I n  sandy soils,  l e a c h i n g  is Dore r a p i d ,  

a n d  hence r l a ~ a g e  is more likely, and  p e r s i s t e n c e  is shortened 

when compared w i t h  s o i l s  t h a t  a re  h i g h  ia organic matter 

( P l a h e r t y  e& q& 3982) , 

g e e d  c o n t r o l  between the sovs is l a r g e l y  d e p e n d e n t  on t h e  

type o f  i r r i g a t i o n .  I f  a p e r a a n e n t  cover can be ~ a i n t a i n e d ,  i t  

is u s u a l l y  a n  e f f e c t i v e  weed control m a s u r e ,  because the 

des i red  c o v e r  comFctes s t r o n g 1  y v i t h  i n v a d e r  weeds,  Other 

b e n e f i t s  i n c l u d e  better water penetration, a d d i t i o n  of  h u ~ u s  t o  

t h e  so i f ,  p r o t e c t i o n  a g a i n s t  wind e r o s i o n ,  a n d  h i g h e r  f i u ~ i d i t y  

a n d  less d u s t  { E l a h e r t y  et a&, 1982)-  The cover c rop  m u s t  be 

~ l a i n t a i n e d  a s  a v i g o r o u s  a n d  d e n s e  s t a n d  i f  i t  is t o  reraaia 

c o n p e t i t i v e  with i n v a d i n g  weeds, This is a c c o m p l i s h e d  t h r o u g h ,  

r e p e a t e d  @owing d u r i n g  t h e  growing s e a s o n ,  a d e q u a t e  water, a n d  

t h e  a d d i t i o n  of nitrogen b e t w e e n  t h e  rows, A l t h o u g h  t h e r e  h a s  



b e e n  n o  l o c a l  r e s e a r c h  t o  s u p p o r t  it, I judge t h a t  m a i n t a i n i n g  a 

p e r m a n e n t ,  d e s i r a b l e  v e g e t a t i v e  cover between t h e  r o w s  w i l l  h e l p  

b e n e f i c i a l  i n s e c t  s u r v i v a l  by s u p p l y i n g  more p r o t e c t i v e  cover: 

t h a n  would b e  f o u n d  i n  a c l e a n  c u l t i v a t e d  v i n e y a r d .  

I n  # a s h i n , ~ t o n ,  b e c a u s e  o f  t h e  c o l d  w i n t e r s ,  g r o w e r s  a r e  

e n c o u r a g e d  to p l a n t  a n  annual c o v e r  c r o p  which c o n i p e t e s  with t h e  

v i n e s  i n  t h e  f a l l ,  a n d  s l o w s  t h e i r  v e g e t a t i v e  g r o w t h ,  T h i s  

r e s a l t s  i n  p r o p e r  h a r d e n i n g  of t h e  v i n e s  b e f o r e  f r e e z i n g  winter  

t e m p e r a t u r e s .  I f  a perrt lanent  c o v e r  is used ,  seasonal. p l a n t i a y ,  

which  i n v o l v e s  s o i l  p r e p a r a t i o n  sad s e e d i n g ,  is not aecessanry. 

P r i o r  t o  p l a n t i n g  t h e  s e a s o n a l  c o v e r  crop,  weeds ace controlled 

b e t w e e n  the rovs by  r e g u l a r  d i s c i n g  beginning i n  t h e  e a r l y  

s p r i n g .  This i s  a comaon p r a c t i c e  in f u r r o w i r r i g a t e d  v i n e y a r d s ,  

S p r i n g  c u l t i v a t i o n  i n c o r p o r a t e s  w i n t e r  v e g e t a t i o n  into t h e  so i f ,  

p r o t e c t s  a g a i n s t  f r o s t  by i n c r e a s i n g  t h e  r e f l e c t e d  h e a t  i n  t h e  

v i n e y a r d ,  and c o n s e r v e s  water h e l d  i n  the w i n t e r  weeds which 

o t h e r w i s e  wouf d h e  lost t h r o u g h  e v a p o -  t r a n s p i r a t i o n .  

I n  a d d i t i o n  t o  s e e d e d  c o v e r  c r o p s ,  s m e  g r o w e r s  allow the 

e x i s t i n g  weeds  t o  grow between rows ,  @owing then i  a s  t h e y  would a 

p e r a a n e n t  c o v e r  c r o p ,  I t  is i l g p o r t a n t  w i t h  t h i s  p r a c t i c e  t o  

@ o n i t o r  p a r t i c u l a r  weeds  s u c h  a s  bindweed and b e r m u d a g r a s s ,  

which may t e c o ~ e  v e r y  t r o u b l e s o n e  if t h e y  begin t o  doninate t h e  

s t a n d  { P l a h e r t y  2% 22: 1982). In one v i n e y a r d  which 1 o b s e r v e d  

i n  t h e  Cof unnbia g o r g e  area, w e e d s  had b e e n  a l l o w e d  to  grow , 

a p p a r e a t f y  beyond  c o n t r o l ,  Rere, cutworm d a a a g e  was  w i d e s p r e a d  

o n  the v i n e s  in early s p r i n g ,  and m o i s t u r e  l o s s  to the weeds was 



p r o b a b l y  very h i g h ,  Soae g r a v e r s  h a v e  found t h a t  af ter  c l e a n i n g  

u p  weeds, chemical c o n t r o l  fo r  c u t w o r m s  i s  n o  l o n g e r  n e c e s s a r y  

[ L i t t l e  1 9 8 3 ) -  T h e  b e n e f i t s  of a c o n t r o P l e d  c o v e r  of e x i s t i n g  

weeds  are  similar to those e x p e r i e n c e d  w i t h  t h e  use of a p l a n t e d  

c o v e r  s u c h  a s  red f e s c u e ,  but it is a o r e  d i f f i c u l t  t o  m a i n t a i n  

a s  d e n s e  a n d  d e s i r a b l e  a s t a n d  [Ahmedul lah  1982).  

T h e  c h o i c e  o f  a weed c o n t r o l  s t r a t e g y  is o f t e n  l i m i t e d  by 

t h e  method of i r r i g a t i o n ,  Yith overhead s p r i n k l e r ,  p i v o t ,  a n d  

drip i r r i g a t i o n ,  a p e r e n n i a l  c o v e r  of g r a s s  between t h e  v i n e  

rows can wost p r o b a b l y  be m a i n t a i n e d ,  # i t h  the d r i p  s y s t e m ,  t h e  

l i r r r i t i n g  f a c t o r  is t h e  t y p e  o f  s o i f ,  I n  t h e  % a h l u k e  S f o p e  a r e a ,  

r e c e n t  t r i a l s  d e s i g u e d  by Tom T h o r s e a  of Weinbau V i n e y a r d s  h a v e  

been e n c o u r a g i n g  f o r  c o v e r  c r o p p i n g  u n d e r  d r i p  s y s t e m s ,  

I i v a i l a b i f i t y  o f  w a t e r  between t h e  rows  is the c r i t i ca l  f a c t o r  

f o r  c o v e r  c r o p  s u r v i r r a l .  La te ra l  rnovenaent o f  water i n  t h e  s o i l  

can be increased with fine-tuned c o n t r o l s  in t h e  i r r i g a t i o n  

p r i o i l  a n d  a good knowledge  o f  t h e  s o i l  t e x t n r e  and its effect 

on va ter holding c a p a c i t y ,  H a i n t a i n i  ng a n  e s t a b l i s h e d  c o v e r  

under  d r i p  t h r o u g h  t h e  sunlrtler i s  e a s i e r  t h a n  e s t a l a l i s f i i n g  a rnes 

cover d t  this t i m e  because of t h e  e x t r e ~ e  heat in t h e  area. 

P h o r s e n  h a s  h a d  good r e s u l t s  w i t h  w h e a t  planted i n  July on heavy 

silt loara s o i l s  u s i n g  a slow-pulse i r r i g a t i o n  frequency (Anon, 

1 9 8 3 ~ ) .  Dnder d r i p  i r r i g a t i o n ,  the weeds  tend t o  c o n c e n t r a t e  

u n d e r  t h e  v i n e s ,  a n d  h e r b i c i d e  u s e  becorrtes c o i a p l i c a t e d  in a , 

c o n s t a n t l y  set  so i l .  3n t h i s  s i t u a t i o a ,  t h e  u s e  of r e s i d u a l s  m a p  

n o t  be  s o  e f f e c t i v e  because of t h e  s h o r t e r  p e r s i s t e x e  and 



i n c r e a s e d  risk to t h e  vi-se,  I n  sandy s o i l s  under d r i p  

i r r i g a t i o n ,  f o P i a r  h e r b i c i d e s  @a y  b e  more u s e f  ul .  Hhere  

i r r i g a t i o n  is u o t  necessary, clean c u l t i v a t i o n  is practiced t o  

reduce s o i l  ~oisture loss a n d  t o  c o n t r o l  weeds. 

G r o w e r s  s u r v e y e d  i n  V a s h i n y t o n  were a s k e d  t o  list t h e i r  

p r o b l e m  weed s p e c i e s ,  O f  t h e  32 g roore r s ,  15 listed C a n a d a  

t h i s t l e  and  15 f i e l d  b i n d w e e d ,  T h e s e  were followed hy quackgrass  

(121,  mustards (8) , Hussiarn t h i s t l e  ( 5 )  , p u n c t u r e v i n e  [ Y ) ,  f i e l d  

s a a d b u r  { t i ) ,  redroot p i g v e e d  {a) ,  cheatgrass 132, and m a r e s t a i l  

o r  Canada f l e a b a n e  f 2 ) .  Of 29 g r o w e r s  who c o n s i d e r e d  t h a t  t h e y  

had weed prob le ias ,  24 u s e d  gf y p h o s a t e  a s  a s p o t  t r e a t a e n t ,  I n  

a d d i t i o n  t o  t h e s e  weeds,  p e r e n n i a l s  s u c h  a s  y e l l o w  n u t s e d g e ,  and  

b e r r a u d a y r a s s  m y  result i n  p o o r  s t a n d s  during t h e  establishment 

years ( P a r k e r  I 9 8 l ) .  

A c c u r a t e  i d e n t i f  i e a t i o n  of need  s p e c i e s  is i ~ p o r t a n t  in 

order t o  aake d s e n s i b l e  choice of h e r b i c i d e ,  a s  well a s  t o  

~ i n i m i a e  weed-pest a s s o c i a t i o n s .  C o n t r o l  of i a u s t a r d  s p p ,  over 

t h e  l o n g  term s h o u l d  r e d u c e  t h e  p e s t  s t a t u s  of c u t n o s @ s ,  because 

t h e s e  w e e d s  a r e  f a v o r e d  o v i p o s i t i o n  a n d  p r o t e c t i o n  sites f o s  

this i n s e c t ,  S o l a n a c e o u s  weeds  s k o u f d  b e  e l i m i n a t e d  b e c a u s e  they 

m y  harbor v e r t i ~ i l l i ~ ~  w i l t ,  d~nd  t h e i r  p r e s e n c e  may be the 

source of i n o c u l u m  f o x  t h i s  disease i p i  a v ineyar fp .  Weeds c a n  

attract b i r d s  i n  t h e  early f a l l ,  i n c r e a s i n g  the potent ia l .  for  

f r u i t  damage b y  t h e s e  p e s t s  a s  t h e  s e a s o n  p r o g r e s s e s .  T h e  chqice 

of a c o v e r  c r o p  is i m p o r t a n t  b e c a u s e  c e r t a i n  c o v e r s  n a y  

influence n e m a t o d e s ,  Cone h a s  o b s e r v e d  t h a t  b l a c k  v i n e  y e e v i l  



p o p u l a t i o n s  were larger i n  v i n e y a r d s  w i t h  red f e s c u e  cover 

crops. Since this is t h e  most cotnntonLy used permanent cover, the 

s i t u a t i o n  st tould b e  monitored, Bed f e s c u e  i s  desirable b e c a u s e  

i t  is hardy,  e a s y  t o  establish, and is a good weed c o m p e t i t o r  

(Ahmedul lah  l982), 

Weeds a s  p e s t s  d o  n o t  often get much a t t e n t i o n  b e c a n s e  

t h e i r  effect on c r o p s  is more subtle than h i g h l y  visible disease 

and insect p e s t s  (VandenBorn '1982)- E f f e c t i v e  weed @anageBen& 

c a n  not  o n l y  i a c r e a s e  o v e r a l l  p r o d u c t i v i t y  i n  a vineyard by 

reducing  d i r e c t  c o m p e t i t i o n  between weeds and vines, b u t  nay 

a l s o  reduce o t h e r  pest o r g a n i s m s  w h i c h  are partially dependent 

on s o w  w e e d s  Sor t h e i r  s u r v i v a l ,  "The f a c k  t h a t  weeds  a r e  

e v e r - p r e s e n t  within and around crop f i e l d s ,  m i k e s  thew an 

i m p o r t a n t  a g r o - e c o s y s t e ~  cotpponen t, which can be manipu fa t e d  t o  

ntanaye pests a n d  t h e i r  natura l  e n e m i e s "  f i l l t iet i  and Bhitcowb 

1979), 

On t h e  f o l l o w i n g  page is a list of problem weeds a s  

reported by survey r e s p o n d e n t s  (Table  f Y) , 



Table IV Weed Pests Reported by Vinifera Growers Surveyed in 
Washington. a 

# Growers Reporting 
Common Name Latin Name as Problem 

Annua 1 s 

Mustards Brassica 8 

Russian Thistle Salsola - kali 

Puncturevine Tribulus terrestris 4 

Field Sarldbur Cenchrus incertus 

Redroot Pigweed Amaranthus retroflexus 4 

Chea-t Gmss Bromus secalinus -- 3 
Marestail. canadens i s  

Perennials 

Canada Thi.stle 

Field Bindweed 

Quackgrass 

Cissiurn arvense -- 
Convolvulus arvensis 

A m  repen8- 

a Based an response to question #15 in questionnaire. 



T r i a l s  c o n d u c l e d  b y  V,S,U, o a  C o n c o r d  v i n e y a r d s  in 

Washing ton  r e p o r t  t h e  p r e s e n c e  s f  a t  least f o u r  g r e d o ~ i n a n t  

n e m a t o d e  s p e c i e s  i n  s a r i o u s  sites, T h e s e  are: F i ~ o i i l o ~ ~ ~  &I& 

C h i t w  ood [ n o r t h e r n  root  k n o t )  , X&s&in%rrta p a c h t a j c _ u g  (dagger 

n e t ~ a t o d e f  , C r i c o n e ~ ~ e l l a  m g p l a x  [ r i n g  nelnatodef  , a n d  

P a s a Q f e n c h u s  gg I  { p i n  n e m a t o d e s ) .  The r e s e a r c h e r s  found t h a t :  ---- ---- 
y e a r l y  a p p l i c a t i o n  o f  a l d i c a r b  a n d  c a r b o f u r a n  Ray n o t  be 

n e c e s s a r y  t o  n a a i n t a i n  d e s i r a b l e  y i e l d s ;  n e m a t o d e s  are wore of a 

problem o n  sandy loaxa t h a n  on P o a ~  so i l s ;  i n c o r p o r a t i o n  of 

n o n - f u a i g a l a t  n e n t a t i c i d e  into t h e  soil is b e s t  a c h i e v e d  under 

s p r i n k l e r  i r r i g a t i o n ;  a l d i c a r b  Bas b e e n  t h e  aost c o n s i s t e n t  

n e m a t i c i d e  ia i n c r e a s i l n f y  y i e l d s  [Sa nto ,  P o n t i ,  and Wilson 1982)- 

However, a t  p r e s e n t  t h e r e  are n o  n e a a t i c i d e s  r e g i s t e r e d  f o r  u s e  

i n  e s t a b l i s h e d  g r a p e  v i n e y a r d s  a n d  less t h a n  10% of the t o t a l  

w i n e  g r a p e  a c r e a g e  h a s  b e e n  s a m p l e d  f o r  n e a a t o d e  p r e s e n c e  {Santo 

p e r s ,  comm. 1983) -  P r e - p l a n t  t r e a t m a t  w i t h  n e m t i c i d e s  is n o t  a 

c o a a o n  p r a c t i c e  a t  pzesent, e v e n  t h o u g h  i t  i s  t h e  o n l y  o p t i o n  

a v a i l a b l e  t o  g r o w e r s ,  T h i s  is p r o b a b l y  a r e s p o n s e  t o  t h e  c o s t  of 

f u m i g a t i o n  w h i c h  c a n  b e  as  h i g h  a s  $ 1 0 0 0 / a c r e  (Emanue l s  3982) .  a 

low l e v e l  oE concern among p r o d u c e r s  r e g a r d i n g  nertratoaes, a n d  

t h e  a b s e n c e  of e s t a b l i s h e d  e c o n o a i c  t h r e s h o l d s .  

A l t h o u g h  30 o f  32 g r o w e r s  s u r v e y e d  were a w a r e  t h a t  

n e m a t o d e s  can r e d u c e  y i e l d  a n d  i n  some cases t r a n s m i t  v i r u s e s ,  



o n l y  6 had sarnpled a n y  p o r t i o n  of t h e i r  acreage. 

T h e  s i t u a t i o n  is w o r s e a e d  b y  an incomplete u n d e r s t a n d i n g  of 

t h e  q u a n t i t a t i v e  i m p a c t  uf n e m a t o d e s  on g r a p e s ,  S e v e r a l  

q u e s t i o n s  on e c o n o a i c  threshold l e v e l s  and  t h e  importance o f  

e a c h  s p e c i e s  r e m a i n  unanswered I3cRenry  and F e r r i s  1978) .  As 

n e m a t o d e  s a m p l i n g  i n c r e a s e s  i n  Wash ing ton  v i n e y a r d s ,  g r o w e r s  and 

pest managers w i l l  be able to  make b e t t e r  rnanageinent d e c i s i o n s  

regarding t h e s e  p o t e n t i a l  pests, 

The e n d o p a r a s i t i c  neiaatode h a ~ l p  causes d a ~ a g e  %hen 

s e c o n d  s t a g e  j u v e n i l e s  p e r i e t r a t e  t h e  r o o t s  j u s t  b e h i n d  t h e  

growing L i p  where t h e y  e s t a b f  i s h  t h e m s e l v e s  i n  the c o n d u c t i n g  

tissue. Galls are  fo rmed  i n  t h e  roots ,  d i s r u p t i n g  water 

c o n d u c t i o n ,  T h e  i n f e c t i o u s  j u v e n i l e s  are   fro^ two to S i v e  times 

more  n u s e r o u s  i n  the f a l l  and w i n t e r  t h a n  i n  s p r i n g  a n d  suntnter 

[ F l a h e r t y  g& a_L_, 3 9 8 2 ) ,  T h e r e f o r e ,  when a t t e m p t i n g  to  m e a s u r e  

r e l a t i v e  p o p u l a t i o n  size, t h e  time of salatpl ing ~ u s t  b e  

c o u s i d e r e d  i n  o r d e r  t o  m a k e  a c c u r a t e  comparisons between sites, 

Root k n o t  n e m a t o d e s  a r e  ntosk cornleonly f o u n d  betireen 6 and 36  

i n c h e s  b e n e a t h  t h e  via@ row. They a r e  b e s t  a d a p t e d  t o  coarse 

t e x t u r e d  s o i l s  and h a v e  a wide p l a n t  h o s t  r a n g e  ( W i n k l e r  1952) .. 
a, ~i?c_bk&icua is a n  ecto- p a r a s i  te, c l o s e l y  related to XZ 

i n d e x  which is known for its a s s o c i a t i o n  w i t h  fanleaf  v i r u s ,  and  

X. amer icanunt  w h i c h  v e c t o r s  y e l l o v  v e i n  v i r u s  a n d  tomato - --ap-- 

r i n g s p o  t ( S t a c e - S m i t h  1977)- A s  w i t h  9, h g l _ a ,  p o p u l a t i o n s  are 

highest d u r i n g  the w i n t e r  months,  T h e  n e m a t o d e  feeds n e a r  t h e  

root t i p ,  where it may cause e n l a r g e m e n t s ,  b u t  t h i s  sylisptom is 



n o t  a l w a y s  p r e s e n t ,  fur  which r e a s o n ,  d i r e c t  s a m p l i n g  must be 

d o n e  t o  c o n f i r m  its p r e s e n c e  ( F l a h e r t y  2%: 1982) .  

C, x e n o ~ l d x  is also a n  e c t o - p a r a s i t e ,  o c c u r r i n g  i n  a w i d e  -- -- --- 
raaye o f  s o i l  t y p e s .  E x t e n s i v e  root p r u n i n g  r e s u l t s  from feeding 

by t h i s  n e m a t o d e  and  a s  r s i t h  a l l  p l a n t  p a r a s i t i c  n e m a t o d e s  t h e r e  

a r e  n o  d i a g n o s t i c  f o l i a r  syBptoms. Based o n  yield i m p r o v e a e n t  

P o f l o v i n g  n e m a t i c i d e  t c e a t a e n t s  i n  C a l i f o r n i a ,  t h i s  n e a a t o d e  

d e s e r v e s  more r e s e a r c h  a t t e n t  ion ( F l a  h e r t y  e t  1 9 8 2 ) -  

T h e  p i n  n e a a t o d e s  a r e  t h e  smaf f est of t h e  p l a n t  p a r a s f  t i c  

n e m a t o d e s ,  a n d  even though t h e y  c a n  b u i l d  to h i g h  p o p ~ f a t i o n s ,  

r e s e a r c h  h a s  n o t  shovn a n y  r e d u c t i o n  i n  y i e l d  o r  q u a l i t y  of 

g r a p e s  a s s o c i a t e d  w i t h  the@ ( F l a h e r t y  eg eL 1982)-  

I n i t i a l  damage by n e m t o d e s  is t o  t h e  r o o t s ,  which when 

infested a re  less e f f i c i e n t  i n  d e l i r r e r i n g  water and n u t r i e n t s  to  

t h e  v ine ,  T h e  above-ground  symptoms a s s o c i a t e d  w i t h  r o o t  damage 

c a n  be easily c o n f u s e d  w i t h  t h o s e  of n u t r i e n t  d e z i c i e n c i e s ,  

s i n c e  t h e  l e a v e s  ntdy a p p e a r  y e l l o w  and w i l t e d ,  a n d  the y i e l d  a n d  

q u a l i t y  of f r u i t  may a l so  h e  r e d u c e d .  In a d d i t i o n  to p h y s i c a l  

r o o t  i n  j u r y  a n d  its consequences, t h e  r e s u f t i n g  b i o c h e @ i c a l  

i n t e r a c t i o n s  i m p a i r  t h e  o v e r a l l  p h y s i o l o g y  o f  the v i n e ,  making 

it a o r e  s u s c e p t i b l e  t o  o t h e r  p a t h o g e n s ,  Nematodes  h a v e  been  

a s s o c i a t e d  w i t h  s e v e r a l  f u n y a  1 d i s e a s e s ,  i n c l u d i n g  v e r t i c i l l i u r a  

w i l t .  s u c h  e t i o f o g i c a l  c o a p l e x e s  c a n  r e s u l t  i n  c o ~ b i n e d  damage 

which is c o n s i d e r a b l y  g r e a t e r  than the s u ~  o f  t h e  damage c a u s e d  

by  e a c h  p a t h o g e n  a c t i n g  a l o n e  ( A g r i o s  1968) ,  Elore common is t h e  

a s s o c i a  t i o n  b e t w e e n  c e r t a i n  g e n e r a  of nematodes ,  e s p e c i a l l y  



Xipfiinema, and viruses. Aaony t h e  v i r u s e s  t r a n s m i t t e d  b y  - 
nel t la todes  are  f anleaf and t o m a t o  r i a g s p o t  ( A g r i o s  3969). 

B e c a u s e  s p e c i f i c  n e ~ a t o d e s  c a n n o t  be i d e n t i f i e d  f rom t h e  

a b o v e - g r o u n d  symptolos, s a r a p f i n g  must  b e  d o n e  t o  c o n f i r m  nerrtatode 

p r e s e n c e ,  p o p u i a t i o a  s i z e  and  s p e c i e s  c o m p o s i t i o n .  P l a h e r t y  

a l .  319 82)  h a v e  developed r a o n i t o r i n g  g u i d e l i n e s  f o r  p r e - p l a n t  - 
a n d  e s t a b l i s h e 4  v i n e y a r d s  i n  C a l i f o r a i a ,  S a t a p l e s  s h o u l d  c o n t a i n  

@ a t e r i a l   fro^ a s  d e e p  as  t h r e e  f e e t ,  p a r t i c u l a r l y  f r o n  sites 

t h a t ,  have bad a p e r e  r n i a l  c r o p  i n  t h e  p r e v i o u s  f i v e  y e a r s ,  I n  

e s t a b l i s h e d  v i n e y a r d s ,  s a l t l p l e s  are t a k e n  from t h e  berw a r e a ,  12 

i n .  t o  18 i n .  froa t h e  v i n e  t r u n k  t o  a d e p t h  of a b o u t  30 in,. 

Roots mus t  b e  i n c l u d e d  i a  t h e s e  s a m p l e s ,  which s h o u l d  b e  t a k e n  

w i t h i n  a week a•’ r a i n f a l l  o r  i r r i g a t i o n  v h e n  t h e  s o i l  is 

r e l a t i v e l y  a o i s t ,  M e ~ a t o d e  s a m p l i n g  and d i a g n o s i s  a re  v e r y  

complex  and r e s u l t s  c a n  vary d e p e n d i n g  on t h e  number of s a ~ p l e s  

examined ,  and  ruost i a p o r l a n t l y ,  on the method of e x t r a c t i o n  u s e d  

b y  t h e  diagnostic l a b o r a t o r y ,  E x t r a c t i o n  ~ e t h o d s  s h o n f f l  be 

c h o s e n  based o n  t h e  s p e c i e s  s u s p e c t e d  t o  be p r e s e n t ,  Once the 

r e l a l t i v e  p o p u l a t i o n  density and s p e c i e s  c o l n p o s i t i o n  a re  known, 

s e v e r a l  f a c t o r s  gust b e  c o n s i d e r e d  i n  o r d e r  t o  re fa te  t h i s  t o  

damage or damage p o t e  o t i a l ,  S o i l  te xiture,  r o o t  d e p t h ,  i r r i g a t i o n  

~ e t h o d ,  o b s e r v a b l e  soil. p r o b l e m s ,  grape v a r i e t y ,  vineyard 

s i t u a t i o n ,  and  rjarripling d a t e  must  be  c o n s i d e r e d ,  Only when a l l  

t h e s e  f a c t o r s  are  c o n s i d e r e d  c a n  sound  r e c o ~ ~ e n d a t i o n s  be ~ a d e ,  

Tt is i n t p o r t a n k  to realize t h a t  a direct c o r r e l a t i o n  between 

n e a a t o d e  n u m b e r s  arnd plant damage s h o u l d  n o t  be expected, 



The c o n t r o l  tac t ic  ~ o s t  o f t e n  p r a c t i c e d  i n  g r a p e s  is soil 

f u m i g a t i o n ,  prior t o  p l a n t i n g  t h e  v i n e s .  T h e r e  a r e  s e v e r a l  

f u m i g a n t s  a v a i l a b l e  a n d  t h e  e f f e c t i v e n e s s  of e a c h  is r e l a t e d  t o  

t h e  degree o f  soil p r e p a r a t i o n  p r i o r  t o  a p p l i c a t i o n .  B e f o r e  

p l a n t i n g  a n e w  v i n e y a r d  i n  a nematode  i n f e s t e d  a r e a ,  t h e  g r o u n d  

s h o u l d  b e  c l e a r e d  a n d  t h e n  c h i s e l - p l o w e d  s e v e r a l  t i ~ e s .  T h i s  

s h o u l d  be f o l l o w e d  by an a n a u a l  g r a i n  c r o p  w h i c h  is h a r v e s t e d  

d u r i n g  t h e  s u u m e r  o r  e a r l y  f a l l -  F o l l o w i n g  h a r v e s t ,  t h e  g r o u n d  

s h o u l d  b e  c h i s e l - p l o w e d  to  a 2 f t ,  d e p t h ,  w h i c h  is f o l l o v e d  by 

fumigation, u s u a l l y  i n  t h e  l a t e  sugart9er o r  e a r l y  fall, T h e  new 

v i n e s  s h o u l d  be p l a n t e d  in t h e  la te  winter or  e a r l y  s p r i n g  

{ F l a h e r  t y  gk p& 1982) , T h i s  p r e p a r a t i o n  r e q u i r e s  c o n s i d e r a b l e  

time, planning and e s p e c i a l l y  e x p e n s e .  As t h i s  is t h e  o n l y  

c h e m i c a l  c o n t r o l  s t r a t e g y  a v a i l a b l e  t o  groslrers at. p r e s e n t ,  i t  

s h o u l d  c e r t a i n l y  b e  c o n s i d e r e d  i n  o b v i o u s l y  h i g h - r i s k  sites. 

@so t s  t o c k  t r i a l s  for  nematode  aad ph y l l o x e r a  r e s i s t a n c e  

wese s t a r t e d  i n  two places in washiagton in 1980 and 1987, and 

t h e  r e s u l t s  a r e  e x p e c t e d  by 1986 [Ahatedullah,  pers, corrtra, 1983). 

U n t i l  t h e r e  a r e  n e i l l a t i c i d e s  r e g i s t e r e d  for u s e  i n  

e s t a b l i s h e d  v i n e y a r d s ,  g r o w e r s  raust r e l y  oa p r e v e n t a t i v e  

c u l t u r a l  p r a c t i c e s ,  H a n u r e  h a s  b e e n  u s e d  t o  i m p r o v e  t h e  v igo r  of 

vines i n  t h e  presence of nematodes ,  a l t h o u g h  i t  p r o b a b l y  has n o  

d i r e c t  a c t i o n  a g a i n s t  t h e a ,  Any p r a c t i c e  which e n h a n c e s  root  

g r o w t h  and  n u t r i e n t  u p t a k e  w i l l  minimize t h e  impact of 

n e m a t o d e s ,  T h e  c h o i c e  of cover c r o p  u s e d  a n d  s e l e c t i v e  weed 

c o n t r o l  should be  based o n  knowledge of n e a a t o d e  s p e c i e s  



p r e s e n t .  Although i t  is known that c e r t a i n  c o v e r  c r o p s  t e n d  t o  

increase n e ~ a t o d e  p o p u l a t i o n s ,  i i tt  le r e s e a r c h  i n f o m a  t i o n  is 

a v a i f a h f e ,  Nematodes  caa be  s p r e a d  ~ e c h a n i c a l l y  b y  a a c h i n e r y ,  

and i t  is i a p o r t a n t  t o  m i n i m i z e  spread from i n f e s t e d  t o  c l e a n  

sites. At p r e s e n t  t h e r e  are n o  b i o l o g i c a l  c o n t r o l  a g e n t s  known 

t h a t  c o u l d  b e  i n c o r p o r a t e d  i n t o  a nematode  coatrol p l a n  

( F l a h e r t y  eg al, 19821, 

Eecongmeada t i o s s  f o r  nematode  c o n t r o l  i n  C a l i f o r n i a ,  where 

most of the data have been collected, are b a s e d  o n  saapling to 

R e a s u r e  s p e c i e s  c o m p o s i t i o n  a n d  r e l a t i v e  p o p u l a t i o n  s i z e ,  

combined  w i t h  knowledge of t h e  s p e c i f i c  v i n e y a r d  c h a r a c t e r i s t i c s  

m e n t i o n e d  above, aith c o n t i n u e 4  r e s e a r c h  am3 i n c r e a s e d  g r o w e r  

a w a r e n e s s  of n e m a t o d e s  a s  p e s t s  i n  Wash ing ton ,  more a c r e a g e  

s h o u l d  b e  saltlpled i n  the f u t u r e ,  and  pest m a n a g e r s  w i l l  be 

better q u i p p e d  t o  make s o u n d  recommenda t ions .  

B i r d s  h a v e  always been pests of a g r i c u l t u r a l  c r o p s ,  b u t  t h e  

s i t u a t i o n  h a s  v o r s e n e d  i n  t h e  p a s t  f i f t y  y e a r s .  This is due  

l a r g e l y  .to i n c r e a s i n g  c r o p  a c r e a g e  ~ h i c h  s u p p o r t s  au i n c r e a s i n g  

p o p u l a t i o n  of damaging b i r d  s p e c i e s ,  T h e  s t a r 1  i n g ,  S t  urnus 

v u l g a r i s  L,, has b e e n  a pxoblem species i n  C a l i f o r n i a  only since 

7962, but is now c o n s i d e r e d  a h a z a r d  t o  @any wine grape 

p r o d u c e r s  {Boudreau 3972). O f  32 g r o w e r s  s t r r v e y e d  i n  g a s h i r i g t o n ,  

29 reported t h a t  i t  was  n e c e s s a r y  t o  u s e  s o & e  m e a s u r e  t o  c o n t r o l  



b i r d s .  Pobins u e s e  r e p o r t e d  a s  a m a j o r  p r o b l e m  s p e c i e s  bp 28 

g r o w e r s ,  f o l l o w e d  b y  s t a s f i a y s ,  c o n s i d e r e d  a p e s t  b y  21 

r e s p o n d e n t s ,  agtd magp ie s  which were r e p o r t e d  by 5 g r o w e r s .  O t h e r  

p e s t  s p e c i e s  r e p o r t e d  by f e v e r  g r o w e r s  were; p h e a s a n t s ,  

r e d - s h a f  ted f l i c k e r s ,  s p a r r o w s ,  b l a c k b i r d s ,  f i n c h e s ,  a n d  

woodpeckers ,  Bost g r o w e r s  u s e  a c o r a b i n a t i o n  of c o n t r o l  tactics 

t o  r e d u c e  d a ~ a g e ,  but a t  p r e s e n t ,  t h e  use of Mesuro l ,  a c h e m i c a l  

r e p e l l e n t  s p r a y e d  o n  t h e  c r o p ,  i s  t h e  favored t a c t i c ,  u sed  by  24  

p r o d u c e r s .  T h i s  c h o i c e  i s  f o i l o r r e d  by s h o o t i n g  t o  k i l l  (191, 

e x p l o d e r s  (1 9) , a n d  e l e c t r o n i c  n o i s e m a k e r s  {8) , S i x  g r o w e r s  ha se 

t r i e d  t r a p p i n g ,  W h a v e  t r i e d  raptor w o r " l e l s ,  3 l a v e  use3 

scarecrows, 2 have u s e d  f l a g g i n g  t a p e ,  a n d  2 h a v e  u s e d  b i o - s o n i c  

d i s t r e s s  calls. Pfesurof,  now a e a i f a b f e  u n d e r  t e m p o r a r y  u s e  

p e r a i t ,  is recolantended b y  the C o o p e r a t i r r e  Ex te rns ion  S e r v i c e  as  

the aost ef f e c t i s e  b i r d  c o n t r o l  tactic.  T h i s  r e p e l l e n t  is 

e f f e c t i v e  a g a i n s t  both r o b i n s  a n d  s t a r l i n g s ,  a n d  e v e n  i n  

v i a e y a r d s  where  damage is somewhat  p r e d i c t a b l e ,  g r o w e r s  r e p o r t  

losses of l e s s  t h a n  5% of the e x p e c t e d  y i e l d  i f  i t  is used .  As 

w i t h  most a s s e s s m e n t s  of v e r t e b r a t e  p e s t  d a ~ a g e ,  t h e s e  e s t i o a a t e s  

o f  loss are n o t  b a s e d  o n  r e g u l a r  s c i e n t i f i c  m a s u r e r a e n t s  i n  the 

f i e l d ,  A l t h o u g h  19 o f  32 g r o w e r s  a t t e i a p t  t o  c o n t r o l  b i r d s  b y  

s h o o t i n g ,  it is generaf ly  known t h a t  t h i s  is o n e  of t h e  laos t  

i n e f f e c t i v e  s t r a t e g i e s .  E x p l o d i n g  d e v i c e s ,  u s e d  b y  19 g r o w e r s ,  

a x e  effective a g a i n s t  s t a r l i n g s  i f  n o t  over-used, b u t  g e n e r a l b y  

d o  n o t  f r i g h t e n  r o b i n s ,  O n l y  2 growers r e p o r t e d  losses a s  high 

a s  10 So 20% i n  any o n e  s e a s o n .  



I n  a d d i t i o n  t o  birds, 3U r e s p o n d e n t s  experienced d a a a g e  

f rom o t h e r  vertebrate ~ e s t s .  i n c l u d e d  were p o c k e t  g o p h e r s ,  

r e p o r t e d  b y  6 p e o p l e ,  followed b y  ground  s g u i r r e l s  ( Y )  , r a b b i t s  

121, deer ( 2 1 ,  and c o y o t e s  (1) .  

N o r t h e r n  Pocket Gopher  

T h e  n o r t h e r n  p o c k e t  g o p h e r ,  Thomotnls &&gpifids R i c h a r d s o n ,  

is a rodent. I t  c a n  cause dartlage t o  v i n e s  by e a t i n g  t h e  roots, 

t o  which it g a i n s  access b y  a n  e x t e n s i v e  u n d e r g r o u n d  system o f  

t u n n e l s .  Damage is norrtta13.y s e e n  a s  a slow d e c l i n e  i n  t h e  

a f f e c t e d  plant frora t h e  c l e s t r a c t i o n  of its roots,  I t  is 

iaportant n o t  t o  c o n f u s e  t h i s  p o t e r n t i a l l y  i m p o r t a n t  p e s t  w i t h  

~ o l e s ,  which d o  o o t  d i r e c t l y  damage g r a p e  p l a n t s ,  a r e  

insectivores, a n d  are confined t o  the west of the C a s c a d e  

8 o u n t a i n s .  T h e  t r ~ o  are d i s t i n g u i s h e d  by t h e  d i f f e r e n t  s h a p e s  of 

the mounds which both form on the g r o u n d  s u r f a c e ,  T h a t  of t h e  

mole is v o f c a a o - s h a p e d  w i t h  a h o l e  ia t h e  middle, The g o p h e r  

mound is f l a t t e r  a n d  i n  t h e  s h a p e  of a h o r s e s h o e  (DeCalesta 

19821, 

Pocket gophers c a n  be t r a p p e d  e f f e c t i v e l y  i n  smafL 

v i n e y a r d s  of less than 10 acres, O t h e r  options a r e  p o i s o n  

b a i t i n g  a n d  g a s s i n g ,  w h i c h  are more a p p r o p r i a t e  i n  l a r g e  

v i n e y a r d s ,  Gopher c o n t r o f s  s h o u l d  be carried o u t  in the e a r l y  

sprin y before breeding b e g i n s  { D e C a l e s t a  3982) . C o n t r o l  of 

pocket g o p h e r s  is best a c c o m p l i s h e d  b y  t r a p p i n g  a n d  p o i s o n i n g ,  



a c c o r d i n g  t o  g i l l i s  ( l 9 8 l ) ,  G a s s i n g  i s  g e n e r a l l y  not e f f e c t i v e  

due t o  t h e  e x t e n s i v e  burrow system of t h i s  ground d w e l l e r  

( W i l f i s  1981)-  

Trapping i n v o l v e s  l o c a t i o n  of the main burrow w h i c h  is 

usually 6 to 15 in, away froi t h e  ~ound, Once t h e  burrow is 

f  o c a t e d  from t h e  f r e s h e s t  ~ o u n d ,  a trap should b e  set i n  e a c h  

d i r e c t i o n ,  and  attached by wire o r  cord to a f a s t e n e d  warker 

above ground. T h e  raost s u c c e s s f u l  t r a p  is c a l l e d  a slPiacabee@ and 

is about 5 in. long, After s e t t i n g  t h e  t r a p s ,  mounds s h o u l d  b e  

tramped down s o  t h a t  new gopher  a c t i v i t y  can b e  d e t e c t e d  and 

f u r t h e r  c o n t r o l s  iraplentented where n e c e s s a r y  (Willis 1981). 

According t o  Willis (7381) ,  control of pocket g o p h e r s  svel: l a r g e  

a r e a s  i s  b e s t  accoaplished and most c o s t  e f f e c t i v e  by u s i n g  

poison .  After t h e  raain burrow is l o c a t e d  with a probe, p o i s o n  

bait c a n  be dropped down t h e  probe h o l e ,  G s a i n s  c o a t e d  with , 251  

t o  - 5 1  strychnine h a v e  g i v e n  good r e s u l t s ,  Milo and b a r l e y  are 

p r e f e r r e d  g r a i n s ,  however cracked corn, beaas, o a t s ,  aad  wheat 

can a11 b e  effective (Willis l*38l),  P ior ta f i ty  checks s h o u l d  n o t  

b e  inade until t h e  b a i t  h a s  been exposed for two w e e k s ,  Contro l  

e f f e c t i v e n e s s  can  be  checked by aarking and opening a number o f  

burro% s y s t e m s  i n  t h e  t r e a t e d  a r e a ,  f f t h e  burrows are still  

occup ied ,  t h e s e  o p e n i n g s  will u s u a l l y  b e  c l o s e d  w i t h i n  Q8 h o u r s  



Gxound S q u i r r e l s  

T h e r e  a r e  sevexall.  s p e c i e s  of g r o u n d  s g u i r r e l s  which are 

f o u n d  within t h e  w i n e  growing region of W a s h i n g t o n  east o f  t h e  

Cascades. T h e  Tonnsend  gronnd squirrel [ S n e r n t o ~ h i l u s  to_wnseqd& 

Berr iaot ] ' ,  w h i c h  is a l s o  known l o c a l l y  a s  a " s a g e  ratfq' ,  is 

p r o b a b l y  t h e  ~ o s t  corarttoraly e n c o u n t e r e d  s p e c i e s  (Stream pers. 

comw, 1983 ) .  I t  is p a r t i a l  t o  the mixed g r a s s l a n d  a n d  s a g e b r u s h  

areas o f  s o u t h  c m  t r a l  B a s h i n g t o n ,  a n d  c o m o a  t h r o u g h o a t  Yakim, 

Kf i c k i t a t ,  a n d  Benton c o u n t i e s  i n  t h i s  habitat. T h e s e  squirrels 

are h i g h l y  g r e g a r i o u s  and where l a r g e  populations o c c u r ,  t h e  

ground can b e  h o n e y c o m b e d  with b u r r o w s  (Kr i t zman  1977)- T h e y  can 

e a s i l y  become p e s t s  o f  a l f a l f a  a n d  g r a i n  fields a s  their 

p r e f e r r e d  diet i s  g r e e n  v e g e t a t i o n  f a t h e r  t h a n  s e e d s  a n d  fruit, 

t h e  choice of mos t  ground squirrels, 

T h e  W a s h i n g t o n  g f o u n d  s q u i r r e l  fS, gg&igqg,on& Howel l )  

shares part o f  the Townsend ' s  range,  p a r t i c u l a r l y  i n  B e n t o n  

county, but its r a n g e  e x t e n d s  f u r t h e r  eas t  t o  t h e  

W a s h i n g t o n - I d a h o  border, The Colurab ian  ground s q u i r r e l  (S, 

golurr tb ianus  Ord) r e f e r r e d  t o  a s  **go dounsw i n  e a s t e r n  

%iasf i ington,  i s  a n o t h e r  dr y l m d  g r a s s  species p r e s e n t ,  b u t  it 

p r e f e r s  a r o c k y  h a b i t a t  t o  o p e n  a r e a s ,  and is o f t e n  s e e n  i n  

these l o c a t i o n s  along w i t h  y e l l o w - b e l l i e d  marmots  {Stream p e r s .  

coin&, 3 883) , Hovever  t h i s  s y u i r r e l L  is acaost comon in t h e  f a r  , 

e a s t e r n  p a r t  o f  t h e  stare a n d  a l o n g  the W a s h i n g t o n - B r i t i s h  

C o l u m b i a  border  r a t h e r  than i n  the Y a k i m a  v a l l e y  ( K r i  tzntan 



R i c h a r d s o n )  h a s  r e c e n t l y  e x t e n d e d  its r a n g e  front t h e  s o u t h ,  

c r o s s i n g  t h e  Coluab ia  r i v e r  i n  a b o u t  1912, It is now Pound a s  

far  n o r t h  as Naches,  which is above  P a k i ~ a .  This is t h e  l a r g e s t  

g r o u n d  s q u i r r e l  in t h e  area, measuring about 18 in* l o n g  w i t h  a  

v e r y  bushy  tail a n d  a m t t l e d  back ,  I t  o c c u p i e s  s e v e r a l  

v e g e t a t i v e  h a b i t a t s ,  t h e  o n l y  c r i t e r i o n  f o r  successful 

e s t a b l i s h a e n t  b e i n g  r e l a t i v e l y  mild w e a t h e r  [ K r i t z m a n  1977) .  I t  

p e s h a p s  does the greatest a g r i c u l t u r a l  damage of a n y  mammal i n  

the P a c i f i c  states i n  g r a i n  f i e l d s  and h a s  c a u s e d  h i g h  l o s s e s  i n  

alntond o r c h a r d s  i n  t h e  Sacratgelltto v a l l e y  05 C a l i f o r n i a  by  

s t o c k p i l i n g  a l m o n d s  ( I n g l e s  1 9 6 5 ) -  

A 1 1  of t h e s e  g r o u n d  s q u i r r e l s  are d i u r n a l ,  a n d  c o n s t r u c t  

e x t e n s i v e  b u r r o w  s y s t e m s  i n  which t h e y  s e e k  c o v e r ,  A l l  except 

t h e  C a l i f  a r n i a  g r o u n d  s q u i r r e l  a r e  known to  h i b e r n a t e  w i t h i n  

t h e s e  b u r r o w s  for 7 t o  8 ~ o n t h s  of t h e  y e a r ,  d u r i n g  t h e  % a l l  and 

w i n t e r ,  B r e e d i n g  t a k e s  place i n  t h e  s p r i n g  a n d  the s i n g l e  l i t t e r  

p r o d u c e d  e a c h  y e a r  c a n  r a n g e  ia s i z e  f r o a  5 t o  I t  young. U n l i k e  

t h e  p o c k e t  g o p h e r ,  t h e  b u r r o w  s y s t e r a  of this r o d e n t  h a s  a n  opesa 

entrance w i t h  a f a n  o f  trails r a d i a t i n g  f rom i t ,  Ground 

s q u i r r e l s  o f t e n  s t a n d  u p r i g h t  a t  the b u r r o v  e n t r a n c e -  T h i s  h a b i t  

allows them t o  be e a s i l y  recogsa ized  and identified and if 

c o n s i d e r e d  daraaying b y  t h e  v i n e y a r d  manager ,  also m a k e s  them 

e a s y  t a r g e t s  f o r  a - 2 2  c a l i b r e  r i f le .  B Coeibear 118 t r a p  b a i g e d  

with bacon and locates o v e r  the burrow e n t r a n c e  i s  a l s o  aa 

e f f e c t i v e  means  of c o n t l c o l  [ D e C a l e s t a  1982) - C o n t r o l  e f f o r t s  



m u s t  be c a r r i e d  o u t  i n  the s p r i n g  a n d  e a r l y  summer when g r o u n d  

s q u i r r e l s  are active, S c a t t e r i n g  baits a r o u n d  the b u r r o w  

e n t r a n c e  70 t o  14 d a y s  a f t e r  & h e  first a p p e a r a n c e  of s q u i r r e l s  

is recommended a n d  w i  ll suit large v i n e  yards. T r a p p i n g ,  

s h o o t i n g ,  a n d  g a s s i n g  are e f f e c t i v e  if the i n f e s t a t i o ~  is 

c o n f i n e d  t o  a small area {Anderson  I98O), 

P o o r  vegetation c o n d i t i o n s  g e n e r a l l y  p r o v i d e  a d e s i s a b l e  

h a b i t a t  b e c a u s e  of d e c r e a s e d  plant d e n s i t y  a n d  p o s s i b l y  a 

g r e a t e r  v a r i e t y  of weeds (Anon, 1968),  Weeds and g r a s s  seeds, 

stems and l e a v e s  o f  such p l a n t s  a s  ~ u s t a r d s ,  @ a l l o w ,  plantain,  

and alfalfa form i ts  d i e t  ( i iahitakec 1980), Pl fa in t enance  of a 

u n i f o r ~  coves c r o p  a n d  good g e e d  c o n t r o l  u n d e r  t h e  vines way 

m i n i m i z e  i n f e s t a t i o n s  b y  t h i s  g r o u n d  d u e l l e r ,  T h e  s g u i r r e l s  m y  

a i b h l e  on b a r k  or eat the g r a p e s ,  b u t  t h e y  u s n a f l y  c a u s e  l i t t l e  

damage; r a t h e r  it i s  t h e i r  pseseace that c a n s e s  concern, T h e  

coyote, a natural  pfedatoe- ,  may b e  dravn i n t o  a v i n e y a r d  whew 

s q u i r r e l s  a r e  p r e s e n t ,  Damage r e s u l t s  when this p r e d a t o r  digs a t  

t h e  bursow e n t r a n c e ,  e x p a n d i n g  the hole which l e a d s  to  d i v e r s i o n  

of i r r i g a t i o n  water, p a r t i c u l a r l y  w h e r e  f u r r o w  i r r i g a t i o n  is 

u s e d  ( f i i r s c h f e l t ,  p e r s ,  cornm, 1983) . 

R a b b i t s  a n d  Hares 

R a b b i t s  c a u s e  damage b y  g i r d l i n g  t h e  bark from t h e  base bf 

t h e  v i n e  t o  a s  h i g h  a s  1 f t .  or  ea t ing  the foliage s f  young 

g r a p e  p l a n t s ,  B a b b i t  d a a a y e  can b e  d i f f e r e n t i a t e d  f ~ o a  v o l e  or 



g o p h e r  damage  by t h e  larger teeth aar  ks, T h e i r  presence however ,  

is u s u a l l y  i n d i c a t e d  by  s e e i n g  t h e  a n i m a l ,  rather than  t h r o u g h  

a s s o c i a  t i o n  w i t h  s i g n s  of  damage [DaCalesta 1982) 

A c c o r d i n g  t o  W h i t a k e r  (1980) a n d  B u r t  ( l 9 7 6 ) ,  t h e  oftly t r u e  

fabbits native t o  M a s h i n g t o n  eas t  of t h e  Cascade roountaifns  a r e  

B u t t a l l ' s  c o t t o n  t a i l  i a l v i l a q u s  mttalli Bachman) , w h i c h  is 

w e l l  d i s t r i b u t e d  a n d  the Pygaty rabbit [Sy.lvil.aqu_s i i d a h o e n s i s  

Herriamf, w h i c h  is found among t h e  s a g e b r u s h  and c o n f i n e d  t o  the 

s o u t h e a s t e r n  part  of the state including the T r i - c i t i e s ,  Ti ie  

E a s t e r n  c o t t o n t a i l  (2, f P o r i d a n g 2  Allen), af ter  several 

ian t r o d u c t  i o n s ,  h a s  f l o u r i s h e d  i n  easter sl 8 a s h i n g t o n  and  is 

r e p o r t e d  t o  be p r e s e n t  i n  a g r i c u l t u r a l  areas sneh a s  the Horse 

Heaven H i l l s ,  s h e r e  t h e  s a g e b r u s h  has b e e n  removed (Strear t l  pers. 

comas* 3 9 8 3 ) -  T h i s  r a b b i t  is very s imilar  t o  t h e  n a t i v e  N u t t a l l ' s  

c o t t o n t a i l ,  b u t  i t  is so iaewha t  daxker, t h o u g h  t h e y  are often 

c o n f u s e d  f f i r i t z m a n  3977)-  T h e r e  are t h r e e  s p e c i e s  of h a r e s  in 

t h i s  area a c c o r d i n g  t o  @ h i t a k e r  (l98O). T h e y  arc?:: t h e  s n o w s h o e  

h a r e  { L e ~ u s  a a e r i c a n g s  Erxfeban) , t h e  w h i t e - t a i l e d  j a c k r a b b i t  

{&, t o w n s e n d i g  B a c h ~ a n ] ,  and  the b l ack - t a i l ed  j a c k r a b b i t  I&, 

c a l i - f o r n i c u s  Besriam) , Due t o  t h e i r  g s e a t e r  size and abuadaace, -------- 
h a r e s  a re usually more d e s t r u c t i v e  of a g r i c u l t u r a l  crops t h a n  

ace r a b b i t s ,  

G h e n i c a l  r e p e l l e n t s  p a i n t e d  on  t h e  t r u n k  t o  a  h e i g h t  of 18 

in, are effective, b u t  e x p e n s i v e ,  and f o r  this reason they a r e  

u s u a l l y  l i m i t e d  to use i n  s m l i  p l a n t i n g s  or  on o u t s i d e  r o v s  

{Johnson 11 96Y) ,  In b a r g e  v i n e y a  rds,  p a r t i c u l a r l y  t h o s e  b o r d e r e d  



by r a n g e l a n d ,  t h e  aost effective t a c t i c  is a poison baiting 

program, B a i t  should b e  p l a c e d  i n  prepared  s t a t i o n s  located 100 

f t- a p a r t  i n  danaged  areas, T h e s e  s t a t i o n s  s h o u l d  b e  checked 

w e e k l y  to be r e b a i t e d  and to remove any dead h a r e s  [ D e C a l e s t a  

1 9 8 2 ) .  The s n a l l  n u ~ b e r  of growers reporting rabbits as pests in 

Washington vineyards s u g g e s t s  t h a t  t h e y  a r e  considered a minor 

p r o b l e a  b y  ~ o s t .  Control e f f o r t s ,  where  n e c e s s a r y ,  should b e  

t a i l o r e d  t o  s u i t  t h e  s p e c i f i c  c o n d i t i o n s  (Johnsoas. 19612). 

Deer 

The w h i t e - t a i l e d  d e e r ,  O d o c o i l e u s  virq&iaag~ B a i l e y ,  and 

t h e  m u l e  deer, 8, k ~ i o n u s  Baf inesqne ,  are t h e  a o s t  abundant  b i g  

gat@@ species in t h e  U n i t e d  States and t h e y  are also t h e  most 

important w i l d 1  ise species i n  t erm of crop daaage ( S t r  i c k l a n d  

19715), Deer were r e p o r t e d  t o  cause crop damage in 4 0  states  in 

t h e  U,S.  i n  a survey s e n t  t o  state game a g e n c i e s  i n  1957 

(McDowell a n d  P i l l s b u r y  1959). Host damage by deer o c c u r s  i n  

orchards, followed by grain fields, forage c r o p s ,  and tree 

s e e d l i n g s  i n  d e s c e n d i n g  o r d e r  of intportance  ( S t r i c k  l a n d  1976) 

Although vineyards a r e  damaged by d e e r ,  t h e y  are not highly 

f a v o r e d  sites for f e e d i n g  a t  t h e  p r e s e n t  t i ~ e ,  a s  e v i d e n c e d  by 

s u r v e y  results i n  P a s h i n g t o n ,  i n  w h i c h  only 2 of 32 growers 

reported them as  p e s t s ,  

B o t h  of  t h e  s p e c i e s  mentioned i n h a b i t  t h e  wine grape 

g r o w i n g  r e g i o n  [Wfiitairer l 9 8 0 ) ,  t h o u g h  mule deer, n a t i v e  t o  d r y  



g r a s s l a n d  and s a g e b r u s h  h a b i t a t  p o s e  a g r e a t e r  threat i n  most 

v i n e y a r d  l o c a t i o n s  (Stream pe r s ,  coma, 1983)- Deer a r e  found i n  

a w i d e  r a n g e  of habitats, The lgule d e e r  p r e f e r  forest edges, 

m o u n t a i n s ,  and E o o t h i f  Is, and u h - i t e - t a i l e d  d e e r  are more comrson 

i n  farmlands ,  brushy areas, and  woods, W h i t e t a i l  are  n o t  a 

pfobfe lg  i n  t h e  Pakiwa v a l l e y ?  b u t  may be a t h r e a t  i n  the 

Paterson a r e a  a l o n g  t h e  Col t lab ia  r iver  and a lso  i n  t h e  wooded 

B i c g e n  area (5  tream g e r s ,  coals. 19831, Both are  pr iaaar i ly  

n o c t u r n a l ,  t h o u g h  they Bay be o b s e r v e d  f e e d i n g  dufirpg the day. 

Eost of t h e  d a m p  t o  c r o p s  occurs a t  n i g h t .  F a m i l i a r i t y  w i t h  

t r a c k s  and t y p e  of danaaye w i . 1  l h e l p  i n  i d e n t i f y i n g  dasaage from 

deer. I n  a s t u d y  of  n t u l e  d e e r  f e e d i n g  habits i n  flontana, H i f k i n s  

f l957)  foxtad s e a s o n a l  c h a n g e s  i n  the types of p l a n t s  t h a t  were 

cozfsuwed, Durifag the suixtnter, 75% of t h e  d i e t  was s u p p l i e d  b y  

• ’ o r b s ,  u i t h  s a l s i f y  a n d  a l f a l f a  being p r e f e r r e d ,  ?!bere was a 

shift d u r i n g  t h e  f a l l  and w i n t e r  vhen t h e  b u l k  of the diet was 

t h e  browse p l a n t s ;  b i g  s a g e b r u s h ,  b i t t e r b r u s h ,  Rocky Honntain 

juniper, and western snawberry.  F o r b s  a n d  grasses were p r e f e r r e d  

i n  the s p r i n g .  Also of i n t e r e s t  i n  this s t u d y  is t h e  f ac t  t h a t  

of  t h e  deer: o b s e r v e d  were o c c u p y i n g  s o u t h  f a c i n g  e x p o s u f e s ,  

which a l s o  is  t h e  d e s i r a b l e  e x p o s u r e  for vineyards. 

Deer can damage grape p l a n t s  b y  s t r i p p i n g  bark from the 

v i n e  t r u n k s ,  w h i c h  is acconpl i s fned  b y  b i t i n g  the bark a t  the 

base  of t h e  p l a n t  and t h e n  r i p p i n g  u p  towards t h e  t o p .  They u i . 1 1  

a l s o  e a t  l e a v e s  and s a a f i  m t u r i n g  g r a p e s *  A t y p i c a l  s i g n  of 

t h i s  damage is t h e  ragged e d g e  of t h e  leaf or t h e  stea 



s u p p o r t i n g  t h e  g r a p e s  [DeCa l es ta  l 9 8 2 ) ,  

Deer are p r o t e c t e d  in. Washing ton ,  and  theref o r e  a p e r m i t  is 

required to kill sarauding individuals, Deer and e l k  are the 

o n l y  wildlife  hose d a a a y e  t o  a g f i c u l t u r a l  c r o p s  is reimbursed 

to  t h e  grower by t h e  W a s h i n g t o n  S t a t e  Department of Gase. 

However, thc; tnaxitflunt payment t o  any  i n d i v i d u a l  grower i s  $1,000 

a f t e r  t h e  cause  of t h e  d a a a g e  h a s  b e e n  p r o p e r l y  i d e a t i f  ied 

( O l d e n b e r g ,  pers. coarn, 1983) A t  t h e  present tirtle, deer 

management and control of damaging  i n d i v i d u a l s  is o v e r s e e n  by 

t h e  g a s h i n g t a n  S t a t e  Dept, of Game, which  e m p l o y s  several. 

w i l d l i f e  control officers, T h e i r  duties a l s o  include p r e d a t o r  

c o n t r o l ,  and  u n d e r  c o n t r a c t  w i t h  t h e  f e d e r a l  Dept, of Fisheries 

and  g i l d l i f e ,  t h e y  p r o v i d e  t e c h n i c a l  i n f o m a t i o n  on r o d e n t  

c o n t r o l  on a g r i c u l t u r a l  l a n d s ,  

Control  measures that have been  u s e d  t o  protect crops from 

dartlage by d e e r  include: c h e m i c a l  o r  s o n i c  r e p e l l e n t s ,  

a t t z a c t a n t s ,  p h y s i c a l  b a r r i e r s ,  h a b i t a t  nianagement, and  

p o p u l a t i o n  c o n t r o l  ( S t r i c k l a n d  l 9 7 6 ) ,  F r i g h t e n i n g  devices s u c h  

a s  e x p l o d e r  g u n s  are g e n e r a l l y  i n e f f e c t i v e ,  giving o n l y  

t e m p r a r y  c o n t r o l  due t o  h a b i t u a t i o n  [ S t r i c k l a n d  1936, DeCa lesta 

1982). I f  d e e r  are not e x t s e a e l  y p e r s i s t e n t ,  r e p e l l e n t s  on t h e  

b a s e  of t h e  p l a n t  or o n  leaves may p r o v i d e  enough protection 

[DeCalesta 1 9 8 2 ) -  Cougar  u r i n e  h a s  been u s e d  s u c c e s s f u f  l y  a s  a  

r e p e l  l e n t  i n  o r c h a r d s  where c o t t o n  b a l l s  soaked g i t h  t h i s  

s u b s t a n c e  a n d  p l a c e d  i n  tin c a n s  were atached t o  every f i f t h  

tree, T h i s  s e l e c t i o n  of repellent is not o f t e n  sade because of 



t h e  obvious dif f i c u i t  y i n  o b t a i n i n g  use•’ v l  a m o u n t s  [S t r i c k l a n d  

1976) .  The most c o n s t a n t l y  c h o s e n  r e p e l l e n t  i s  ZAC [zinc 

d i m e t h y  l d i t h i o c a r b a n t a t e  c y c l o h e x y a m i n e  c m p l e x )  , ZAC is a 

t o p i c a l  t r e a t m e n t  and  when wixed w i t h  a n  a d h e s i v e  conpound ,  

which  is u s u a l l y  d o n e ,  t h e  x e s u X t i n g  c o a b i n a t i u n  is ca l l ed  

w'E2?fl. It has been used e i f e c t i v e l y  i n  s o y b e a n s ,  o r c h a r d s ,  

a l f  affa, f l o w e r s ,  n u r s e r y  s t o c k ,  a n d  t r u c k  gardens i n  Colorado 

a s  well a s  on  v a r i o u s  c r o p s  i n  Hew York, South C a r o l i n a ,  South 

Dakota, a n d  s e v e r a l  s o u t h e k n  s tates ,  which i n d i c a t e s  i ts  . 

e f f e c t i v e n e s s  o v e r  a w i d e  afea { S t r i c . k l a n r l  lW6)  , 

F e n c i n g  is recommended b y  DeCalesta ( 7  982) f o r  v i n e y a r d s  

o v e r  10 acres when damage c a n  be  expected f o r  s e v e r a l  y e a r s -  It 

i s  o n l y  c o s t  e f f e c t i v e  where damage i s  p e r s i s t e n t  b e c a u s e  o f  the 

high c o s t  of a p p r o x i r a a t e l  y  F€i,UOO/@ife or %1,13Jft, f DeCalesta 

1982), As a  fence is e x p e c t e d  t o  g i v e  100% c o n t r o l  f o r  15 y e a r s  

or ittore, the c o s t  is s p r e a d  over a long period. I n t e r e s t i n g l y ,  

as  v i n e y a r d  s i z e  i n c r e a s e s ,  t h e  c o s t / a c r e  of t h e  fence 

d e c r e a s e s -  P or exart lple,  the costlacre t o  f eace s q u a r e  v i n e y a r d s  

02 1, 30, 5 0 ,  dnd 100 acres a t  $ 3 , 1 3 / f t ,  is 943, 330, f 43, and 

118 d o 1  L a r s  r e s p e c t i v e l y .  X f  this cost is s p r e a d  o v e r  a 75 year 

p e r i o d ,  t h e  annual. c o s t / a c r e  f o r  1, 10,  50, a n d  700 acre 

v i n e y a r d s  i s  62, 2 2 ,  9.5, and 7.8 d o l l a r s  r e s p e c t i v e l y .  It 

becoines o b v i o u s  t h a t  i n  l a r g e r  v i n e y a r d s  w i t h  p e s s i s t e n k  deer 

p r o b l e a s ,  f e n c i n g  a a y  be a s e n s i b l e  a n s w e r .  Strickland (1976), 

r e p o r t s  that  when fencing l a r g e  areas, a round fence works 

b e t t e r  t h a n  a s q u a r e  one ,  b e c a u s e  d e e r  a r e  Bore l i k e l y  t o  



c o n t i n u e  walking around  it. 

Shooting deer o u t  of s e a s o n  r e q u i r e s  a p e r m i t  from t h e  

W a s h i n g t o n  Bepk, of f i s h  and g i l d l i f e ,  a n d  is d i f f i c u l t  s i n c e  

the daatage is u s u a l l y  done at u i g h t ,  This a p p r o a c h  does not 

u s u a l l y  s o l v e  the p r o b l e ~  b e c a u s e  i n  most cases t h e  damage h a s  

o c c u r r e d  b e f o r e  t h e  p e r m i t  t o  s h o o t  is obtained ( D e C a l e s t a  

1982).  

B a b i t a t  management h a s  b e e n  u s e d  w i t h  v a r y i n g  r e s u l t s  i n  

f o r e s t r y  s i k u a t i o a t s  a s  a n  attempt to r e d u c e  damage t o  young 

trees. This u s u a l 1  y takes the farm of p l a n t i n g  d e s i r a b l e  forage 

s p e c i e s  t h a t  will. a t t rac t  d e e r  and m i n i m i z e  t h e i f  e f f e c t  on 

young trees, A t t r a c t a n t s  s u c h  a s  t h i s  a r e  not so n s e f u l  in 

a g r i c u l t u r a l  areas, Daaaye  to  orchards h a s  b e e n  g r e a t e r  in those 

w i t h  a cawgea cover crop cornpafed t o  o r c h a r d s  w i t h  korean 

l e s p e d e z a  o r  brown t o p  iitillet c o v e r s .  P r e s u ~ a b l y  the cowpea c o v e r  

crop a t t r a c t e d  deer, which r e s u l k e d  i n  more d a a a g e  to trees 

[ S t r i c k l a n d  1976)- As a l f a l f a  is a p r e f e r r e d  forage, aafnage may 

be h i g h e r  i n  v i n e y a r d s  t h a t  are a d j a c e n t  to t h i s  crop* Other 

likely a r e a s  w h e r e  darnage i n  v i n e y a r d s  may b e  significant is i n  

t h o s e  v i n e y a r d s  that a r e  located n e a r  n a t u r a l  d e e r  h a b i t a t  

O f  the growers r e p o r t i n g  deer damge ,  o n e  is l o c a t e d  in t h e  

Bingen a r e a  n h i c h  h a s  n o r e  suitable C O V C ~  f o r  d e e r  t h a n  d o e s  

naost of t h e  wine g r a p e  growing r e g i o n ,  The other grower is in, 

t h e  P r o s s e r  a r e a ,  i n  p r e d o m i n a n t l y  a g r i c u l t u r a l  land w i t h  l i t t l e  

p r o t e c t i v e  cover, 



Birds 

Of t h e  vertebrate p e s t s  v h i c h  can c a u s e  damage t o  vine 

g r a p e s ,  hrisi'ls were t h e  most o f t e n  reported by  s u r v e y  

r e s p o n d e n t s ,  T Re t h r e e  s p e c i e s  rtlost c o ~ m o n l y  d a m g i  ng t o  g r a p e s  

v u l q a r l s ) ,  and  the r o b i w  ( T u r d u s  m i q r a t a r i u s )  (Boudreau 1932) - 
S i n c e  s t a r l i n g s  and robins d o n i n a t e  the scene i n  t h e  Wash ing ton  

g r a p e  a c r e a g e ,  3 s h a l l  c o n c e n t r a t e  on t h e s e  two s p e c i e s .  

S t a r l i n g s  were i n t r o d u c e d  i n t o  Horth Aaerica f rom Europe  i n  

t h e  f a t e  18UOs, and i n  t h e  a b s e n c e  of effective n a t u r a l  c o n t r o l s  

have become n o x i o u s  p e s t s  i n  ntany agricultural s i t u a t i o n s  {Mumby 

1978).  They were first r ' e p o r t e d  in U a s b i n g t o n  i n  t h e  e a r l y  

1 9 4 0 s ,  usually seen with native b l a c k b i r d s ,  D u r i n g  the 1950s, 

t h e  nusber o f  w i n t e r i n g  s t a r l i n g s  increased f r o m  a feu b i r d s  t o  

t h o u s a n d s ,  and b y  t h e  e a r l y  1 9 6 0 ~ ~  w i n t e r  resident p o p u l a t i o n s  

were e s t i t ~ a t e d  b y  t h e  100,000s. S o ~ e  o b s e r v e r s  h a v e  e s t i r e a t e d  

r o o s t i n g  c o n c e n t r a t i o n s  a s  high a s  s e v e r a l  r r t i l l i o n  a t  t h a t  time 

i n  the P a c i f i c  N o r t h w e s t  ( E l l i o t t .  1964) . A p i 1  o t  program was 

i n i t i a t e d  i n  Oregon  i n  1959 d e s i g n e d  t o  d e v e l o p  procednres for 

e f f e c t i v e ,  safe ,  and e c o n o m i c a l  s t a r l i n g  c o n t r o l ,  T h i s  was i n  

r e s p o n s e  to  daiiiage done b y  l a r g e   inter r o o s t i n g  p o p u l a t i o n s  t o  

h o l l y  o r c h a r d s  i n  Oregon ,  and severe losses to c a t t l e  f e e d l o t :  

o p e r a t i o n s  where g r e a t  anounts of f e e d  %ere b e i n g  consuaed a n d  

c o n t a m i n a t e d  b y  t h e s e  b i r d s  [ E l l i o t t  l 9 6 Q ) .  Also t h r e a t e n e d  a t  



this t i n e  was I h e  f r u i t  p r o d u c i n g  r e g i o n  o f  e a s t e r n  W a s h i n g t o n ,  

including the Y a k i ~ a  v a l l e y ,  Da@age t o  c h e r r y  o r c h a r d s  i n  t h e  

valley l e d  t o  a y e a r  r o u n d ,  l a r g e  scale live t r a p p i n g  p rogram 

which s t a r t e d  i n  1951 a n d  was c o o r d i n a t e d  b e t w e e n  a focal  c h e r r y  

c o o p e r a t i v e  ant1 t h e  f e d e r a l  D e p a r t m e n t  of F i s h e r i e s  and 

W i l d l i f e ,  By the end of 1951, 86 traps were i n  o p e r a t i o n  

t h r o u g h o u t  t h e  valley a n d  15,000 s t a r l i n g s  had b e e n  t r a p p e d .  

D u r i n g  1953,  t h e r e  were o v e r  100 t r a p s  i n  s e r v i c e ,  and  damage t o  

the 90,000-ton c h e r r y  c r o p  h a d  a l m s t  b e e n  e l i ~ i n a t e d ,  T h e ' t o t a l  

s t a r l i n g  c a t c h  a t  this time was 110,000 b i r d s  fE1fiat-t l % Y )  - 
Buch was learned of the local s t a x l i n g  p o p u l a t i o n  d u r i n g  

t h e  e a r l y  '1960s i n  t h e  Yakina v a l l e y  a n d  t h e  Northwest as  a 

whole,  T h e  damaging s t a g e  i s  t h e  f l e d g l i n g  or  young b i r d ;  t h e s e  

t e n d  t o  f l o c k  a a d  can b e  c a u g h t  e a s i l y  i f  the t r a p s  are p r o p e r l y  

L o c a t e d .  B e s t  catches were i n  t h o s e  t r a p s  p o s i t i o n e d  a l o n g  

# e l l - u s e d  f l y u a y s  and  in pasture l a n d s  adjacent t o  n e s t i n g  sites 

(Elliott 3 964) , B a n d i n g  s t u d i e s  showed that w i n t e r i n g  

p o p u l a t i o n s  i n  f a s h i a g t o n ,  Oregon,  a n d  Idaho t e n d  t o  ~ i g f a t e  

n o r t h  t o  B ~ i t i s h  Columbia ,  i l l b e r t a ,  a n d  Saskatchewan for t h e  

n e s t i n g  s e a s o n .  Hore r e c e n t  t a g g i n g  s t u d i e s  i n  W a s h i n g t o n  have 

r e v e a i e d  t h a t  n e s t i u g  birds i n  t h e  Yak iaa  asea, which  cause 

damage to t h e  l o c a l  f r u i t  c r o p ,  o v e r w i n t e r  i n  t h e  wilder c l i ~ a t e  

of western g a s h i n g t o n ,  a n d  af so  as far s o u t h  a s  C a l i f o r n i a .  f n 

a d d i t i o n ,  there i s  a  res idea t  p o p u l a t i o n  which v a r i e s  i n  s i z e ,  

from year t o  yeas  d e p e n d i n g  o n  weather c o n d i t i o n s  { O l d e n b e r g ,  

pers* cornla, 3833),. A l t h o u g h  it is known that t h e s e  v a r i o u s  



p o p u l a t i o n s  coexist a n d  o v e r l a p  g e o g r a p h i c a l l y  a t  c e r t a i n  tiraes 

of t h o  y e a r ,  l i t t l e  is known of t h e  p e r c e n t a g e  of t h e  t o t a l  

which each sub-gxoup  r e p r e s e n t s .  

Although the c o n c e r n  i n  t h e  1950s was t h e  c h e r r y  c r o p ,  t h e  

threat o f  t h i s  pest t o  g r a p e s  was r e a l i z e d  i n  t h e  Late 1960s.  

With t h e  r e c e n t  i n c r e a s e  i n  wine g r a p e  a c r e a g e  i n  t h e  a r e a ,  a n d  

t h e  d a ~ a y e  potential t h a t  has b e e n  seen i n  other wine r e g i o n s ,  

n o t a b l y  C a l i f o r n i a ,  now is a good tiwe t o  exaaine p a s t  p r a c t i c e s  

a n d  e v a l u a t e  different. c o n t r o l  tact ics  fox t h e  Y a k i a a  s a f h y ,  

w h e r e  t h e r e  is a t  p r e s e n t  n o  o r g a n i z e d  t r a p p i n g  p rogram i n  

p f  a c e ,  

S t a r l i n g s  are  w e l l  known for t h e i r  r o o s t i n g  b e h a s i o u r  b o t h  

i n  t h e  s u i m e r  and winter. B o o s t i n g  s l tes  are o f t e n  s h a r e d  w i t h  

g r a c k l e s ,  c o w b i r d s ,  robins, red-winged  b l a c k b i r d s ,  and Brewe~~s  

b l a c k b i r d s ,  Starlings l e a v e  r o o s t s  i n  a c o n c e n t r i c  pattern a l ~ d  

n o r m a l l y  f e e d  w i t h i n  50 ~ i l e s  of t h i s  s i t e  (Mumby 1978, f l a h e r t y  

& 1982)-  They  a r e  coaleunaf  f e e d e r s  and rrtost a c t i v e  i n  the 

e a r l y  morning a n d  a g a i n  i n  t h e  l a t e  a f t e r n o o n ,  consurt t ing f r o g  

1/3 t o  1J2 t h e i r  b o d y  w e i g h t  i n  f o o d  each day, T h e y  are  

c o n s i d e r e d  o p p o r t u n i s t i c  f e e d e r s ,  a n d  h e n c e  e x h i b i t  g r e a t  

a d a p t a b i l i t y  i n  t h e  t y p e  of f o o d  consumed. Insects a n d  f r u i t  

make u p  ~ o s t  of t h e i r  d i e t  in t h e  suiamer, f r u i t  i n  t h e  f a l l ,  and 

w h a t e v e r  is available i n  the  v i n t e r  fr iu~lby 1978, 3 l l i o t t  1 9 6 4 ) .  

F e e d l o t s ,  p o u l t r y  barns, a n d  d a i r i e s  a re  comaon f e e d i n g  sites i n  

t h e  winter, p a r t i c u l a r l y  i n  s e a t i - a r i d  r e g i o n s  where g r a i n  is i n  

o p e n  t r o u g h s  and r e a d i l y  a v a i l a b l e  (DldenBerg,  p e r s ,  coma, 1983, 



c a n  be  under  extreme p h y s i o l o g i c a l  stress, a n d  t h e i r  m i n t e n a n c e  

r e q u i r e g e n t s  i n c r e a s e  due  t o  cold t e m p e r a t u r e s  (Runby 1978) - 
R o o s t i n g  s i t e s  are often close t o  food s o u r c e s  d a r i n g  t h e  

w i n t e r ,  

In t h e  P a c i f i c  Nor thwes t ,  p ~ e f e r r e i l  nesting sites are i-n 

box e l d e r ,  co t t onwood ,  willow, maple, lomtlbardy p o p l a r ,  and a p p l e  

trees i n  d e s c e n d i n g  o r d e r  olr p r e f e r e n c e .  Two broods are r a i s e d  

a n n u a l l y ,  each a v e r a g i n g  f i v e  y cung, P r o t e i n  r e q u i r e m e n t s  tire 

high f o r  t h e  young, so t h a t  i n s e c t s  a r e  t h e  ma jor s o u r c e  of  f o o d  

i n  t h e  s p r i n g ,  T h e  f i r s t  h o o d  l e a v e s  the n e s t  i n  e a r l y  Bay., aad 

t h e  s e c o n d  b r o o d  l e a v e s  i n  mid-June ( B o g a t i c h  1967). T h e s e  

g i e d g l i n g s  group t oge the r  a n d  t h e  degree  of daaage c a u s e d  is 

l a r g e l y  gove rned  by  t h e  d e n s i t y  of t h e  b r e e d i n g  p o p u l a t i o n  

( E l l i o t t  196Y) .  Xn t h e  Yakilga v a l l e y ,  satalf flocks w i l l  d e v e l o p  

i n  w i d e l y  s c a t t e r e d  a f e a s ,  u s u a l l y  i n  irrigated p a s t u r e  l a a d .  

These young birds are e a s i l y  c a u g h t  by s e t t i n g  u p  t r a p s  i n  t h e s e  

coiamunal a r e a s  o r  a l o n g  w e 1  1- used l o c a l  f l y u a y s  ( B o y a t i c h  1967) 

As t h e  g r a p e s  m a t u r e  to a b o u t  12% s u g a r ,  f e e d i n g  by s t a r l i n g s  

w i l l  b e g i n ,  Brown (1974) h a s  speculated that f r u i t  Bay be a n  

i l l rpor tan t  food  source i n  t h e  f a 1  1, dne to its h i g h  c a r b o h y d r a t e  

c o n t e n t ,  a l l o w i n g  b i r d s  t o  build up a f a t  r e s e r v e  f o r  ~ i g r a t i o n .  

T h e  c o n c e n t r a t e d  s u g a r  s o l u t i o n  found  i n  f r u i t  i s  e a s i l y  

c o n v e r t e d  t o  u s a b l e  f a t .  F r u i t  may d l s o  be  a t t r a c t i v e  t o  b i r d s  

b e c a u s e  it is a s o u r c e  of water, Peed ing  b e h a v i o r  is conaplex alnd 

n o t  rseff u n d e r s t o o d  i n  many b i r d  s p e c i e s  (Brown l V Q ) ,  Through 



studies of robins i n  t h e  l i a g a r a  P e n i n s u l a  area, Brown (19311)) 

c o n c f u d e s  t h a t  r o b i n s  b e g i n  t o  feed on f r u i t  d u e  t o  a positive 

p r e f e r e n c e ,  n o t  t h r o u g h  l a c k  of a v a i l a b i l i t y  of other f o o d  

s o u r c e s .  

Daiuage t o  g r a p e s  from b i r d s  is in s e v e r a l  f o r m s ,  S t a r l i n g s  

a n d  robins usunlly p l u c k  t h e  g r a p e ,  consunr ing i t  w h o l e ,  w h e r e a s  

t h e  h o u s e  f i n c h  p e c k s  a t  g r a p e s .  Pecking c a n  lead t o  high  

P o s s e s ,  because t h e  g r a p e  is t h e n  e a s i l y  i n v a d e d  by r o t  

o r g a n i s m s ,  It is i r a p o r t a n t  t o  rea l ize  t h a t  t h e  t y p e  of daladge 

p r o v i d e s  c l u e s  which h e l p  t o  i d e n t i f y  the species r e s p o n s i b l e  

{Boudreau  1972 ) -  O t h e r  damage i s  d u e  t o  shattering o r  k n o c k i n g  

g x a p e s  t o  t h e  g r o u n d ,  and t h e  a t t r a c t i o n  of d a ~ a g e d  g r a p e s  for 

w a s p s  v h i c h  are annoying t o  pickers, 

L o s s e s  d u e  t o  b i r d s  h a v e  b e e n  r e p o r t e d  a s  h i g h  a s  82% 

(Behaven  1 9 7 3 ,  Vaudry 1975) and a s  low as  0196 b y  t h e  same 

a u t h o r s ,  Dehaven (1973)  s u r v e y e d  47,000 a c r e s  of wine g r a p e s  i n  

c e n t r a l  C a l i f o r n i a ,  which made u p  32% of the t o t a l  b e a r i n g  

a c r e a g e  ia t h e  s t a t e  a t  t h a t  t i ~ e ,  t o  estiwate y i e l d  r e d u c t i o n  

r e s u l t i n g  f rorn b i r d  d e p r e d a t i o n ,  The l o s s e s  r a n g e d  front  

f .44facr .e  t o  $438/ac re .  Dalttage to e a r l y  a n d  l a t e  r n a t u r i n y  

v a r i e t i e s  was n o t  s i g a i f  i c a n t l y  d i f f e r e n t ,  B e  f ound  t h a t  damage 

t o  d a r k  colored. v a r i e t i e s  was s i g n i f i c a n t l y  g r e a t e r  t h a n  t o  

light v a r i e t i e s ,  and t h a t  the l e v e l  of  d a ~ a g e  e x p e r i e n c e d  b y  a 

v i n e y a r d  gas l a r g e l y  r e l a t e d  t o  p r o x i m i t y  of r o o s t i n g ,  l o a f i n g ,  

and p e r c h i n g  cover, Norwal d a ~ a g e  fron birds has been r e p o r t e d  

i n  Ontario (less t h a n  70% of  c s o p )  , C a l i f o r n i a  ( l e s s  t h a n  1 %  of 



c r o p ) ,  axid i n  t h e  Dkanagan a n d  S i ~ i 1 k t a m e e . n  v a l l e y s  of B r i t i s h  

C o l u m b i a  (2% t o  17% o f  the c r o p )  (Humby 3978) , 

t raudry  (1975) s e n t  a q u e s t i o n n a i r e  t o  g f a p e  g r o w e r s  i n  

B r i t i s h  Coluitabia, s a m p l i n g  54 X of t h e  total acreage, S t a r l i n g s  

were r e p o r t e d  a s  t h e  major p e s t  b i r d  s p e c i e s  b y  38% of t h e  

r e s p o n d e n t s ,  f o l l o w e d  by  r o b i n s  ( 3 2 % ) ,  c e d a r  waxwing, b l a c k b i r d  

a n d  crow. #us2 o f  t h e  g r o w e r s ,  771, r e p o r t e d  losses of less than 

105, a n d  h a l f  of t h e s e  e x p e r i e n c e d  losses of less  t h a n  2%. O n l y  

5% of t h e  r e s p o n d e n t s  r e p o r t e d  c r o p  losses of 80 t o  10074, Phich 

s u p p o r t s  t h e  c o n t e n t i o n  t h a t  -&here a re  u s u a l l y  a tew g r o v e r s  who 

e x p e r i e n c e  t h e  b u l k  of t h e  losses, The  B r i t i s h  C o l u w b i a  i n d u s t r y  

is b a s e d  l a r g e l y  o n  h y b r i d  v a r i e t i e s ,  w h i c h  a r e  v i r t u a l l y  

aon-existent i n  Wash ing ton ,  The n e t h o d  o f  control most often 

u s e d  by g r o w e r s  was t o  s h o o t  t o  kill, T h i s  inethod is c o n s i d e r e d  

t o  b e  the least e f f e c t i v e  because o f  the anrount of tittte and 

e f f o r t  r e q u i r e d  a s  well a s  t h e  c o n s i s t e n t 1  y p a o r  r e s u l t s  

{ D e C a l e s t a  7982, V a ~ d r y  1979, f l a h e r t y  gg a&, 1982, Humby 7 9 7 8 ) -  

T h e r e  a r e  f o u r  g e n e r a l  a p p r o a c h e s  t o  controlling p e s t  

b i r d s .  These a r e :  r e p e l l e n t s ,  d i r e c t  p o p u l a t i o n  r e i l u c t i o n ,  

h a b i t a t  managemezlt, and  the u s e  o f  r e p r o d  a c t i o n  i n h i b i t o r s ,  

R e p e l l e n t s  i n c l u d e  a variety o f  n o i s e a a k e r s ,  c h e a i c a l s ,  a n d  

v i s u a l  s t iraul  i, E x p l o d e r s  a r e  g e n e r a l l y  aore e f f e c t i v e  a g a i n s t  

s t a r l i n g s  t h a n  a g a i n s t  r o b i n s ,  Brown (197Y) Pound the  Av-Rfarm 

t o  b e  t h e  o n l y  scaring device that was e f f e c t i v e  against r o b i g s ,  

and c o n s i d e r e d  it e c o a o r a i c a l l p  f e a s i b f e  f o r  large scale  g r o w e r s ,  

Me a l s o  p a i n t s  o u t  t h a t  the s c a r i n g  d e v i c e  n e e d s  t o  b e  



r e i n f o r c e d  w i t h  k i l l s  t o  r e a a i n  e f f e c t i v e ,  f u f  b i r d s  c a n  becoae 

h a b i t u a t e d  t o  these a r t i f i c i a l  s o u n d s  v i t h i n  t w o  d a y s  o f  i n i t i a l  

e x p o s u r e  ( B o u d r e a u  '193 2) a 

B i o - s o n i c s ,  s o u n d s  that h a v e  some b i o l o g i c a f .  atieaning f o r  

the pest s p e c i e s ,  such a s  d i s t s e s s  cal ls ,  h a v e  p r o v e n  e f f e c t i v e  

for s t a r l i n g  c o n t r o l ,  but o v e r u s e  of these can a l s o  lead t o  

h a b i t u a t i o n -  L a r g e  f l o c k s  r e s p o n d  b e t t e r  t o  t h i s  t ac t i c  t h a n  

small  o n e s ,  a n d  a d u l t s  a r e  more r e s p o n s i v e  t h a n  j u v e n i l e s .  

Higrant populations usually r e s p o n d  better t o  b i o - s o n i c s  t h a n  

r e s i d e n t s  whose  b e h a v i o r  p a t t e r n s  a r e  f i k e l  y t o  be i n g r a i n e d  

[aumby 1978)  , S i o - s o n i c s ,  i f  u s e d  p r o p e r l y ,  gill g i v e  l o ~ g e r  

term c o n t r o l  t h a n  a r t i f i c i a l  s o u a d s  [Boudreau  3972)- Bouiireau,  

who is t h e  director o f  u i l d f i f e  a a n a g e ~ e n t  for A l ~ a d e n  

V i n e y a r d s ,  u s e s  n a t u r a l  alara s o u n d s  f o r  s t a r l i n g s  and f i n c h e s ,  

r e i n f o r c e d  with gunfire. I n  t h e  Okanagan v a l l e y ,  w h e r e  aost of 

t h e  damaging b i r d s  are m i g r a n t s ,  s o n i c  d e v i c e s  c a n  g i v e  

effective t e m p o r a r y  c o n t r o l  {auatby l W 8 ) ,  Shotguns are probably 

t h e  most  o S t e n  u s e d  f i r ea ra r t  t o  scare p e s t  b i r d s ,  U s e  of a 

cracker s h e l l .  i n  a s h o t g u n  a l l o w s  the operator to p r o j e c t  t h e  

e x p l o s i v e  t o  a n  area i n  the v i n e y a r d  where the b i r d s  a f E  

c o n c e n t r a t e d .  The -22 c a l i b r e  rifle is r e p o r i e d  t o  be more 

effective t h a n  the s h o t g u n  b e c a u s e  t h e  r a n g e  is  g r e a t e r ,  a n d  the 

whistling sound p r o d u c e d  a s  the b u l l e t  moves through t h e  a i r  

g e t s  a tett  er r e s p o n s e  (Vaudry 1979), Even  u i u s i c  p r o j e c t e d  0ve.r 

t h e  v i n e y a r d  h a s  k e p t  birds Erom e n t e r i n g  t h e  c r o p  (Vaudry 

1979) -  



T h e r e  a r e  n u m e r o u s  v i s u a l  r e p e l l e n t s  i a c l n d i n g  s c a r e c r o w s ,  

metal fodk p i e  p l a t e s ,  r a p t o r  f r ta l loons ,  p r e d a t o r  models, a n d  

streamers oE f l a g g i n g  t a p e ,  These a n d  more c a n  b e  affective 

d e t e r r e n t s  i f  they are h i g h l y  v i s i b l e  and aoved a b o u t  t o  r e d u c e  

h a b i t u a t i o n  {Vaudry 79793. P r e d a t o r  m o d e l s  s u s p e n d e d  frow 

b a l l o o n s  h a v e  g i v e n  good  r e s u l t s ,  b u t  t h e y  are e x p e n s i v e ,  e a s i l y  

danaged by h i g h  v i n d s ,  a n d  must b e  moved a t  l eas t  75 ft- e a c h  

day  t o  r e m a i n  e f f e c t i v e  (Decaf  e s t a  1 W 2 ) ,  S v s p e a d i n g  dead b i r d s  

of t h e  s a m  species a s  t h e  pest adds  e f f e c t i v e n e s s  t o  a prbgraa  

(Vaudry  1979) . 
T h e  c h e m i c a l  r e p e l l e n t  W e s n r o l ,  v h i c h  was a v a i l a b l e  i n  

Washington under a t e n a p o r a r y  s p e c i a l  u s e  peritlit f o r  t h e  3983 

s e a s o n ,  i s  p ~ o 3 a b l y  t h e  b e s t  ~ e t h o d  f o r  r e d u c i n g  c r o p  losses t o  

b o t h  s t a r l i n g s  a n d  s o b i n s  (DeCalesta 1982), It is sprayed on a 

p o r t i o n  of t h e  a c r e a g e ,  u s u a f l y  on  t h e  B e a v i f  y  v i s i t e d  areas, or 

on  t h e  t o t a l  a c r e a g e  i n  e a r l y  September a s  a p r e v e n t a t i v e ,  T h i s  

i n i t i a l  a p p l i c a t i o n  can be f o l l o w e d  b y  a d d i t i o n a l  s p r a y s  a t  1 t o  

3-week i n t e r v a l s ,  T h e  n e e d  fo r  a d d i t i o n a l  s p r a y s  is a f u n c t i o n  

of the grape v a r i e t y  co rap lex  i n  t h e  v i n e y a r d  a s  w e l l  a s  p a s t  

e x p e r i e n c e  a n d  p r e s e n t  p f e s s u r t t  from b i r d s ,  T h e  cost c a n  be 

quite a a ~ i a b l e  d e p e n d i n g  o n  t h e  p e r c e n t a g e  of a c r e a g e  t r e a t e d  

and t h e  number 05 a p p l i c a % i o n s ,  D e C a l e s t a  (1982) e s t i n t a t e s  a 

cost  0 2  $50 t o  *$fOLl/acre t o  r e d u c e  l o s se s  b y  68 t o  95%. Expected 

l o s s e s  of 2% t o  5% of the c r o p  would j u s t i f y  its use. This i s .  a& 

p r e s e n t  t h e  p r e f e r r e d  t a c t i c  by Washington p r o d u c e r s  a s  

i n d i c a t e d  by q u e s t i o n n a i r e  r e s p o n s e ,  H e s u r s l  a l s o  h a s  



i n s e c t i c i d a l  p r o p e r t i e s  dnd t h e r e f o r e  its use nay p r o v i d e  l a t e  

s e a s o n  i n s e c t  c o n t r o l ,  

T h e r e  are s e v e r a l  tactics a v a i l a b l e  w i t h i n  a p o p u l a t i o n  

r e d u c t i o n  s t r a t e g y .  The g a i n  c h o i c e s  are  s h o o t i n g  birds a t  t h e  

v i n e y a r d ,  p o i s o n i n g  them a t  o r  near t h e  v i n e y a r d  d u r i n g  damge 

p e r i o d s ,  p o i s o n i n g  a t  o t h e r  s i tes  such a s  f e e d l o t s  d u r i n g  t h e  

winter, a n d  t r a p p i n g ,  S h o o t i n g  birds is c o s t l y ,  time consuming ,  

a n d  g e n e r a l l y  i n e f f e c t i v e ,  T o x i c a n t s  a r e  n o t  u s u a l l y  u s e d  i n  

v i n e y a r d s  because o f  p o t e n t i a l  n o n - t a r g e t  e f f e c t s  and  t h e  Xow 

a c c e p t a b i l i t y  by birds of t r e a t e d  b a i t s  i n  the presence o f  

d e s i r a b l e  f r u i t ,  However, sme toxicants are used in c o n j u n c t i o n  

v i t h  t r a p p i n g  t o  e l i m i n a t e  t r a p p e d  b i r d s ,  

P o i s o n i n g  a t  f e e d l o t s  h a s  p roved  t o  be a n  e f f e c t i v e  

p o p u l a t i o n  r e d u c t i o n  tact ic ailned a t  w i n t e r i n g  s t a r l i n g  

p o p u l a t i o n s ,  During t h e  w i n t e r ,  l a r g e  f l o c k s  of s t a r l i n g s  w i l l  

descend o n  f e e d l o k s  a n d  use t h e @  f o r  a p r i m a r y  s o u r c e  of f o o d -  

T h e  Dept ,  of F i s h  and H i f d l - i f e  i n  Washliagton h a s  a n  ofigoing 

program a t  f e e d l o t s ,  where g r a i n  is t r e a t e d  w i t h  D8C 1339 

(Starl ic ide ,  95XWf). T h i s  t o x i c a n t  is very s e l e c t i v e  for 

s t a r l i n g s ,  aad is s f o n  a c t i n g ,  s o  t h a t  t h e  b i r d s  make n o  

a s s o c i a t i o n  between their f e e d i n g  b e h a v i o r  and  t h e  t o x i c  e f f e c t  

of t h e  t r e a t e d  g r a i n ,  K i l l s  a t  i n d i v i d u a l  f e e d l o t s  can be well 

o v e r  1 00,QOO birds /Oldenberg ,  pers, coma, 1983) , T h i s  t o x i c a n t  

may b e  u sed  o n l y  by F i s h  a n d  H i l a l i f e  personne l ,  This c o n t r o l ,  

program t h r o u g h o u t  H a s h i n g t o n  s tate ,  a l t h o u g h  d e s i g n e d  to  r e d u c e  

losses a t  f e e d l o t s ,  p r o b a b l y  h e l p s  t o  r e d u c e  p r e s s u r e  o n  a e y  



n e a r b y  f r u i t  p r o d u c i n g  area* S t u d i e s  p e r f  oraed i n  sevea s t a t e s  

fror8 1963 t o  1965 wi th  DBC 1339 i n  f eedfo t s  showed a n  a v e r a g e  

r e d u c t i o n  of 78% of t h e  r o o s t i n g  p o p u l a t i o m  [ F o r d  1967)- One 

p a r t  of t r e a t e d  p o u l t r y  p e l l e t s  a r e  d i l u t e d  w i t h  10 p a r t s  of 

u n t r e a t e d  c r a c k e d  corn t o  m i n i m i z e  non- t a r g e t  poisoning. 

Starlings prefer p o u l t r y  p e l l e t s  and b l a c k b i r d s  i n  p a r t i c u l a r  

p r e f e r  t h e  c r a c k e d  c o r n  {West, Besser, a n d  DeGrazio I % ? ) ,  

S u c c e s s  h a s  a l s o  been a c h i e v e d  by b a i k i n g  p a s t u r e  areas  which 

a re  of t e n  used. a s  p r e - r o o s t  s i tes  d u r i n g  t h e  winter, Howtarget 

k i l l s  have b e e n  L i a i t e d  t o  r e d - w i n g e d  b l a c k b i r d s ;  i n  o n e  case, 

10% of t h e  p o p u l a t i o n  was k i l l e d  (West l96F3), Besser gz af, 

(1967) h a v e  r e p o r t e d  g o o d  s t a r l i n g  coa t roI  a t  f e e d l o t s  u s i n g  DRC 

1 3 3 9 ,  with no h a r ~ f u f  e f f e c t s  o n  w h i t e - c r o w n e d  s p a r r o w s ,  h o u s e  

s p a r r o w s ,  crows, fed-winged and y e l l o w - h e a d e d  b l a c k b i r d s ,  

brown-headed c o w b i r d s ,  a n d  feral  p i g e o n s ,  which  were all feeding 

i n  t h e  area. A t  t h e  p r e s e n t  t i m e ,  DRC 1339 meets t h e  

r e q u i r e m e n t s  nf a n  e f f e c t i v e  s t a r l i n g  t o x i c a n t .  With h i g h  

t o x i c i t y  t o  s t a r l i n g s ,  i t  h a s  Icw t o x i c i t y  t o  saarmals. There is 

l i t t l e  a v e r s i o n  of s t a r l i n g s  to  t h e  t r e a t e d  b a i t s  a n d  a slow, 

n o n - v i o l e n t  d e a i h  r e s u l t s ,  which poses t h e  minimu% hazard t o  

n o n - t a r g e t  a v i a n  a n d  a a ~ m a l i a n  predators [ f o r d  1967)-  

T h e  t r a p p i n g  p rogram t h a t  %as i n  effect i n  the YaAima 

v a l l e y  in t h e  early 1960's e f f e c t i v e l y  c o n t r o l l e d  s t a r l i n g  

dartrage t o  cherries ( i 5 l L i o t t  1964,  O l d e n b e r g ,  pers- comi~. 1983),, 

T h e  Dept, o f  F i s h  a n d  W i l d l i f e  p r e s e n t l y  o p e r a t e s  trapping 

proyra rns  u s i n g  t h e  BACT ( a o d i f i e d  Australian Crow T r a p )  in f i v e  



c o u n t i e s  of e a s t e r n  Washington, T h e i r  s t r a t e g y  is t o  k e e p  the 

ar @a p o  p u f a t i o n s  b e l o w  e c o n o ~ n i c a l l y  d a n a g i n j  l e v e l s  during the 

g r o w i n g  s e a s o n ,  T h e s e  e f f o r t s ,  s u p p o r t e d  by farmer c o o p e r a t i v e s ,  

are  directed t o u a r d  c o n t r o l l i n y  dawage t o  a p p l e s  and  c h e r r i e s ,  

The f i e l d  s t a f f  of f o u r  men s p e n d  a b o u t  8 0 1  of t h e i r  time 

m a i n t a i n i n g  t h e s e  t r a p s ,  T r a p p i n g  is and  n e a r  o r c h a r d s  is 

c a r r i e d  o u t  from Bay t o  O c t o b e r ,  F o r  a b o u t  $5,000, t h e  Yakima 

v a l l e y  could i m p l e m e n t  a s e a s o n a l  t r a p p i n g  p r o g r a m  managed by 

t h e  Dept, of f i s h  a n d  W i l d l i f e  t o  r e d u c e  f r n i t  c r o p  losses. Froal 

30 t o  50 t r a p s ,  p r o p e r l y  located t h r o u g h o u t  t h e  v a l l e y  and 

r e g u l a r l y  s e r v i c e d  by o n e  u o r k e r  from ?lay t o  O c t o b e r  would be 

n e e d e d  i n  a t r a p p i n g  prograna. A progra ta  s u c h  a s  t h i s  c o u l d  b e  

provided by t h e  D e p L  of F i s h  a n d  W i l d l i f e  o r  a private 

c o n s u l t a n t  {3 fdea~btierrj, p e r s  cotnm, 1933) , B r o w  (7974) c o n s i d e r s  

t h e  l a r g e - s c a l e  t r a p p i n g  o f  s t a s f  i n g s  t o  b e  t e c h n i c a l l y  a n d  

e c o n o m i c a l l y  feas ib le  an8 the  hest s t r a t e g y .  For t r a p p i n g  t o  b e  

e f f e c t i v e ,  it is i w p o r t a n t  t o  r a a i n t a i n  t h e  t r a p s  well b y  

s u p p l y i n g  c l e a n  w a t e r  r e g u l a r l y  and  live d e c o y s  t o  h e l p  a t t r ac t  

o t h e r  s t a r l i n g s .  K n o w l e d g e a k l e  p l a c e m e n t  of t h e  t r a p s  i s  

c r i t i c a l  i n  o r d e r  t o  be s u c c e s s f u l .  Vandry  (1979)  r e c o r a ~ t e n d e d  a 

t r a p p i n g  p rogram i n  B r i t i s h  C o l u m b i a  which is o v e r s e e n  b y  loca l  

g r o w e r s  who h i r e  a atanager to m a i n t a i n  t r a p s ,  HcCracLen (1972) 

e s t i ~ a t e s  tha t  with p r o p e r  p l a c e a e n t  o f  a t r a p ,  s t a r l i n g s  c a n  be 

p u l l e d  i n  from a  5-mile r a d i u s ,  H e  h a s  had  good results i n  , 

Sonona c o u n t y ,  C a l i f o r n i a ,  c o n  t r o l l i n g  s t a r l i n g s  i n  v i n e y a r d s ,  

C l a r k  (1967) a l s o  r e p o r t e d  t h a t  t r a p p i n g  was the atost s u c c e s s f u l  



s t r a t e g y  f o r  s t a r l i n g  c o n t r o l .  i n  T u f a r e  c o u n t y ,  where a t r a p p i n g  

prograln v a s  s t a t e d  i n  t h e  e a r l y  1960s. T r a p p i n g  is  ~ o s t  useful 

i n  r e d u c i n g  losses f r o a t  r e s i d e n t  b i r d s ,  b u t  n o t  of much v a l n e  

when l a r g e  f l o c k s  d e s c e n d  o n  a vineyard [ P l a h e f t y  et a&, 1982).  

i j e t t i n g  a g e n t s  s p r a y e d  o n  large r o o s t s  i n  t h e  w i n t e r  can 

rcsulrt i n  h i g h  n t o r t a l i t y  i f  t h e  s p r a y  i s  f o l l o w e d  b y  i d e a l  

w e a t h e r  c o n d i t i o n s .  This techmiguc;  is n o t  f e a s i b l e  ia w a s h i n g t o n  

b e c a u s e  n o s t  of t h e  r o o s t i n g  sites a r e  too c l o s e  t o  water t o  

a l l o w  for t h e  safe u s e  o f  t h e s e  c h e m i c a l s  {Oldenberg, p e r &  

conm, 1933) .  

T h e  o b j e c t i v e  o f  c h e ~ o s t e r i l a n t  u s e  is  t o  i n h i b i t  

r e p r o d u c t i o n ,  resulting i n  a reduced birth r a t e ,  and h e n c e  fever 

j u v e n i l e  p e s t  birds, T h e r e  are several t y p e s  of r e p r o d u c t i v e  

i n h i b i t o r s  and  among t h e s  are g a a e t o c i d e s ,  t h y r o i d  i n h i b i t o r s ,  

hppophyseaf.  i n h i b i t o r s ,  p e s t i c i d e s ,  and h y p o c h o l e s t e r o l e m i c  

agents, T o  be e f f e c t i v e ,  a n  intimate knowledge  of t h e  fnosle~sent 

of b r e e d i n g  b i r d s  b e f o r e  a n d  a f t e r  t h e  b r e e d i n g  s e a s o n  is 

needed. Due t o  t h e  lack of such knouledge i n  aaost areas, 

c h e a o s t e r i l a n t  use is quite L i m i t e d  [ R w b  y 3978). 

ChemosterilaIsts are  f u r t h e r  l i m i t e d  because of  the i m b i l i t y  of 

~ i g f a t i n g  s p e c i e s  s u c h  a s  s t a f l i n g s  a n d  robins, P o s i t i v e  e f f e c t s  

of l o c a l  s t e r i l i z a t i o n  would be erased with t h e  addition of 

i n c o t s i n g  m i g r a n t s .  Itluigby f 1978) p o s t u l a t e s  t h a t  f o r  

c h e m o s t e r i f a n t s  t o  be effective, t h e y  would have t o  b e  used o n  a 

v e r y  l a r g e  scale, d e ~ a n d i n g  c o o ~ e r a t i o n  betweeu t h e  D-S, and 

Canada, T h i s  is unlikely t o  t a k e  place, O t h e r  o p t i o n s  a re  



a v a i l a b l e ,  such a s  r e s u r o l ,  and u n d o u b t e d l y  a paublic o u t c r y  

would r e s u l t  f rom l a r g e  s c a l e  u s e  of c h e m o s t e r i l a n t s .  

H a b i t a t  management fo r  r e d u c i n g  losses c a n  t a k e  many  forms,  

The a i @  is t o  e l i a i n a t e  factors w i t h i n  a v i n e y a r d  t h a t  may 

a t t r a c t  p e s t  b i r d s ,  Boudreau 11972) r e d u c e d  losses i n  a 60 a c r e  

v i n e y a r d  Sron 5 t o n s  p e r  year t o  114 ton by reraoving weeds frollt 

a l o n g  o n e  s i d e -  E l i m i n a t i o n  of p e r c h i n g  sites a r o u n d  v i n e y a r d s  

tends t o  r e d u c e  d e p r e d a t i o n  by r o b i n s ,  I n  g e n e r a l ,  heavy  g r a p e  

f o l i a g e  %ill d e t e r  s e v e r a l  pest b i r d  species, s i n c e  with a '  heavy  

canopy ,  t h e  g r a p e s  are n o t  e a s i l y  noticed by b i r d s .  Vaudry 

(1 979) r e c o w t e n d s  a l t e r i n g  g r a p e  t r e l l i s i n g  s y s t e m s  t o  araxiraize 

f o l i a g e ,  Some p r e f e r r e d  trellising systeats are T-bar,  Geneva 

d o u b l e  c u r t a i n ,  and  o v e r h e a d  s y s t e ~ s ,  I n s e c t s  can a 1  s o  a t t r a c t  

b i r d s  i n t o  a  v i n e y a r d ,  a n d  therefore good fate s e a s o n  i n s e c t  

c o n t r o l  may b e  an e f f e c t i v e  way t o  r e d u c e  losses @ou4reau  

1972) .  E l i m i n a t i n g  s t a n d i n g  p o o l s  of wate r ,  which b i r d s  u s e  for  

d r i n k i n g  and b a t h i n g  w i l l  r e d u c e  a t t r a c t i v e n e s s  (Bumby 1978) . 
Muaby (1978) ment ions  t h e  use of s p o i l  c r o p s  p l a n t e d  nea r  

v i n e y a r d s  t o  draw s t a r l i r i g s  away f rom t h e  crop t o  be p r o t e c t e d .  

But Brorra (1974) is n o t  o p t i m i s t i c  a b o u t  t h e  u s e  of s p o i l  c r o p s  

for two r e a s o n s :  f i r s t l y ,  o n e  would have  t o  p l a n t  a n  

u n e c o n a m i c a l l p  l a r g e  amount of s u c h  c r o p s  t o  r e d u c e  da~age ia a 

v i n e y a r d ,  and s e c o n d l y ,  t h e  p r e s e n c e  of w i l d  fruits d o e s  n o t  

n e c e s s a r i l y  p r o t e c t  c u l t i v a t e d  ones ,  I n  a d d i t i o n ,  b i r d  c o n t r o J  

m e a s u r e s  i n  t h e  Nor thwes t  lttalp b e  n e c e s s a r y  o v e r  a 30 t o  60 day  

p e r i o d  d e p e n d i n g  on t h e  c o a p l e x  of v a r i e t i e s  and d i f f e r e n c e s  i n  



r i p e n i n g  d a t e s .  I f  a s p i 2  crop p r o v i d e d  r e l i e f ,  it would be 

only t e m p o r a r y .  Any a c t i o n s  v h i c h  s u p p o r t  loca l  r a p t o r  

p o p u l a t i o n s  will. be b e n e f i c i a l .  t o  g r a p e  p r o d u c e s s .  

The c h o i c e  of pest b i r d  c o n t r o l s  d e p e n d s  on t h e  p h y s i c a l  

p a r a a e t e r s  o f  the p r o b l e m  area, t h e  b e h a v i o r  p a t t e r n  which is ta 

b e  e l i n t i n a t e d ,  t h e  problerxt spec. ies ,  a n d  t h e  i n t r i n s i c  q u a l i t i e s  

of t h e  c o n t r o l  p r o c e d u r e  (Bumby l W 8 ) ,  T h e  d e g r e e  t o  which t h e  

b i r d s  are a c c u s t o m e d  t o  t h e  p e s t i f e r o u s  b e h a v i o r  and t h e  rate  of 

h a b i t u a t i o n  are  irnposrtant  fac tors  g o v e r n i n g  the rate of success 

of a n y  c o n t r o l  e f f o r t .  

T h e  Y a k i a a  valley is a we1 l d e f i n e d  i r r i g a t e d  agricnftural  

a r e a  s n r r o u n d e d  on the north a n d  s o u t h  by desert v e g e t a t i o n  

w h i c h  d o e s  n o t  s u p p o r t  large murtlhers of r e s i d e n t  p e s t  b i r d  

s p e c i e s  s u c h  a s  r o b i n s  and s t a r l i n g s ,  For t h i s  s e a s o n  and with 

p a s t  s u c c e s s e s  i n  mind, 3 t h i n k  t h a t  a l i v e - t r a p p i n g  p rogram,  i f  

managed p r o p e r f  y,  c o u l d  s i g n i f i c a n t l y  r e d u c e  t h e  i r n p a c t  of f o c a l  

s t a r l i n g s  on s i n e  g r a p e  v i n e y a r d s ,  It is p o s s i b l e  t h a t  b i r d  

d e p r e d a t i o n s  i n  v i n e y a f d s  will i n c r e a s e  a s  the a c r e a g e  continues 

t o  expand  a n d  local. birds b e g i n  t o  t a k e  a d v a n t a g e  of t h e  

expanded food b a s e ,  i n c o r p o r a t i n g  y r a  p e s  i n t o  t h e i r  sieasoaaf. 

f e e d i n g  p a t t e r n ,  Conversation w i t h  O l d e n b e r g  r e v e a l s  t h a t  g r a p e  

growers a r e  seeking a d v i c e  ffstg the Pept. of F i s h  a n d  W i l d l i f e ,  

and h e  c o n s i d e r s  t h a t  t h e  g r a p e  a c r e a g e  e x p a n s i o n  w i f l  i n t e n s i f y  

t h e  b i r d  psoblertls- C o n t i n u a t i o n  of t h e  feedlot c o n t r o l  e f f o r t s  

i n  P a s h i n g t o n  a n d  other N o r t h w e s t  s t a t e s  s h o u l d  r e d n c e  w i n t e r i n g  

p o p u l a t i o n s  of s t a r l i n g s  a n d  f r u i t  d a a a g e  i n  H a s h i n g t o n  a s  ve31 



a s  B r i t i s h  Columbia ,  where  aany  o f  these: b i r d s  nest and c a u s e  

daraage later, C o n t r o l  of s t a s l i n g s  a t  f e e d l o t s  i n  O r e g o n  and 

C a l i f o r n i a  as well as  w e s t e r n  COasEington s h o n l d  reduce t h e  

n u m b e r s  of i n c o m i n g  s t a r l i n g s  which n e s t  i n  t h e  Y a k i a a  v a l l e y  

a n d  p r o d u c e  p e s t i f e r o u s  o f f s p r i n g ,  f n a d d i t i o n  t o  t h e s e  

p o p u l a t i o n  c o n t r o l  a e a s u r e s ,  g r o w e r s  raust c o n t i n u e  t o  make 

i m a g i n a t i v e  u s e  of t h e  v a r i e t y  of r e p e l l e n t s  t h a t  are a v a i l a b l e  

and c o n s i d e r  a n y  reasonable h a b i t a t  modif i c a t i o a s ,  

T h e m  is need  t o  a s s e s s  a c c u r a t e l y  t h e  losses t h a t  are 

a c t u a l l y  due t o  b i r d  d e p r e d a t i o n  cn g r a p e s ,  i n  order t o  c h o o s e  

c o s t - e f f e c t i v e  c o n t r o l s ,  Most e s t i n a t e s  of b i r d  damage a n d  

v e r t e b r a t e  p e s t  d a ~ a g e  i n  g e n e r a l ,  are based on g r o w e r a s  

estimates f s o @  s u r v e y s ,  rather t h a n  on r e g u l a r ,  g u a n  t i t a t i v e  

i n s p e c t i o n  i n  the f i e l d ,  One o f  t h e  most i m p o r t a n t  

c o a s i d e r a t i o n s  i a  b i r d  c o n t r o l  is tu have  r e p e l l e n t  tact ics 

o p e r a t i o n a l  b e f o r e  the b i r d s  d e v e l o p  f e e d i n g  p a t t e r n s  fYaudry 

1979). Vaudry 11979) s u g g e s t s  t h a t  b i r d  damage s h o u l d  b e  

a s s e s s e d  r e g u l  a r l y  t o  d e t e r r a i n e  the need for c o n t a o l  m e a s u r e s ,  

T h e  d e c i s i o n  t o  i t a p l e ~ e n t  c o n t r o l s  is  t h e n  b a s e d  0x1 the v a l u e  of 

fruit l o s t  and t h e  c o s t  a u d  e f f e c t i v e n e s s  of c o n t r o l .  g o r k  by  

Vaudry fl975) and c o m m u n i c a t i o n  v i t h  K l u g e  ( 7 9 8 3 )  , s u g g s t  t h a t  

growers i n  B r i t i s h  Colulrtbia need t o  d e t e r m i n e  t h e i r  croF losses 

a c c u r a t e l y  i n  o r d e r  t o  d e f i n e  e c o n o r a i c a l l y  s e n s i b l e  c o n t r o l s ,  At 

p r e s e n t ,  i n  W a s h i n g t o n ,  g r o w e r s  seem satisfied w i t h  a 

preventative Hesuro l  p rogram r a n g i n g  i n  c o s t  from Sfi/acre to 

p o s s i b l y  a s  h i g h  a s  $IW/acre d e p e n d i n g  on t h e  p e r c e n t a g e  o f  



a c r e a g e  t r e a t e d  a n d  t h e  ourabef of a p p l i c a t i o n s ,  The h i g h  

estimate is e q u i v a l e n t  t o  6 %  of t h e  v a l u e  05 t h e  a v e r a g e  c r o p  

y i e l d i n g  5 t o n s / a c r e ,  #eso ro l  u s e  i n  O r e g o n  is e s t i r r t n t e d  t o  

r e d u c e  c r o p  l o s s  b y  60 l o  9574, M o n i t o r i n g  t h e  damage t o  h e l p  

t i n e  t h e  a p p l i c a t i o n  of Mesucol. nay h e  r e a l i s t i c  i n  v i n e y a s d s  

t h a t  n o r i a a l l y  r e c e i v e  l i t t l e  b i r d  p r e s s u r e ,  b u t  i s  of n o  u s e  i n  

v i n e y a r d s  that can expect heavy v i s i t a t i o n s  from p e s t  b i r d s ,  In 

t h e s e  v i n e y a r d s ,  i t  may be n e c e s s a r y  t o  h a v e  a p r e s e n t a t i v e  

s p r a y  o n  the v i n e s ,  Growers who c o n s i s t e n t l y  e x p e r i e n c e  h e a v y  

b i r d  p r e s s u r e  s h o u l d  c o n s i d e r  ather t a c t i c s  such as h a b i t a t  

m o d i f i c a t i o n  o r  t r a p p i n g ,  

Proper i d e n t i f i c a t i o n  of t h e  d a ~ a g i n g  species b y  direct 

o b s e r v a t i o n  a n d  a n a l y s i s  of t h e  d a ~ a g e  is c r i t i ca l  i f  c o n t r o l  

e f f o r t s  are  expected t o  succeed and be c o s t  effective. Good 

records f r o m  year-to-year will also h e l p  t o  identify p r o b l e m  

v i n e y a r d s  and e v a l u a t e  the s u c c e s s  of v a r i o u s  t a c t i c s .  As l o n g  

a s  E e s u r o l  is a v a i l a b l e  in P a s h i n y t o n ,  i t  will p r o b a b l y  c o n t i n u e  

t o  b e  w i d e l y  u s e d  b e c a u s e  i t  r e d u c e s  d a m g e  caused by b o t h  

r o b i n s  and  s t a r l i n g s ,  and i t  is mom time e f f i c i e n t  t h a n  t h e  

a l t e r n a t i v e  r e p e l l e n t s  which  mus t  b e  a d j u s t e d  r e g u l a r l y  t o  

m i n i m i z e  h a b i t u a t i o n ,  

T a b l e  V lists v e r t e b r a t e  p e s t s  a s  r e p o r t e d  by v i n i f e r a  

g r o w e r s  s u r v e y e d  i n  H a s h i n g t o n .  



Table P. Vertebrate pests reported by vinifera growers surveyed 
in Washington - 

# Growers reporting 
Common name Latin names a as problem 

Robin Turdus migratorius, 27 

Starling Sturnus vulgaris 21 

Magpie Pica a 
I__ 

5 
Sparrows 2 

Pheasant 
Red-shafted flicker 
House finch 
Blackbirds 

Phasianus colchicus 
Colaptes carer 
Carpodacus mexicanus 

Woodpeckers 1 

Northern pocket gopher- Thomomys talpoides 6 
Ground squirrels Spermophilus townsendi 4 

S. washingtonl - 
S . columbianus - 
S. beecheyi - 

Rabbits and hares 

Deer 

'Coyote 

S , idahoensis - 
S , f loridanus - 
Lepus americanus 
L. townsendii - 
L. californicus - 
Odocoileus hemionus 
0. virginianus - 
Canis latrans 

a Where species are not listed, several are possibilities. 



I n  t h e  s p r i n g  of 1983, a y u e s t i o n a a i r e  of 34  q u e s t i o n s  was 

h a n d - d e l i v e r e d  to 32 wine grape  g r o w e r s  i n  c e n t r a l  B a s h i n g t o n ,  

and e a c h  was c o a p l e t e d  i n  t h e  presence of the a u t h o r .  T h i s  

exercise was d e s i g n e d  t o  i d e n t i f y  the p r e s e n t  pest s p e c i e s ,  

costs  of pest c o n t r o l ,  a n d  sources o f  p e s t  c o n t r o l  advice u s e d  

by g r o w e r s .  The a t t i t u d e  of yrouers t o w a r d  i n p r o v e d  pest 

w a n a g e a m i t  based  o n  m o n i t o r i n g  i n  the f i e l d  was measured  through 

t h e  growers* r e s p o n s e  td a proposed p e s t  m a n a g e ~ e n t  s e r v i c e  and 

t h e i r  e s t i m a t i o n  of a r e a s o n a b l e  fee f o r  t h e  d e s c r i b e d  s e r v i c e ,  

T h e  gues t i ons  were designed by t h e  a u t h o r  f o l l o w i n g  

d i s c u s s i o n s  w i t h  a g r i c u l t u r a l  research a n d  e x t e n s i o n  p e r s o n n e l  

associated with +lW,S,U,, Format o f  t h e  q u e s t i o n n a i r e  was a d j u s t e d  

f o l l o w i n g  c o n s u l t a t i o n  w i t h  c o ~ p u t e r  a d v i s o r s  a t  S i a o n  fraser 

o n i v e r s i t g  i n  o r d e r  t o  s i m p l i f y  da ta  e n t r y  and i n t e r p r e t a t i o n ,  

C e r t a i n  r e p r e s e n t a t i v e s  from the wine g r a p e  i n d u s t r y  i n  

g a s h i f i g t o n  were a l s o  h e l p f u l  i n  s h a p i n g  t h e  questionnaire, 

T h e  32 growers s u r v e y e d  mpresented farm sizes r a n g i n g  f r o m  

4 acres to  2800 acres {see appendix 2;). A l t h o u g h  o n l y  a b o u t  30% 

of t h e  t o t a l  number  of wine g r a p e  g r o w e r s  i n  Washington 

p a r t i c i p a t e d ,  t h i s  a p p a r e n t 1  y small sartlple r e p r e s e n t s  65% of t h e  



t o t a l  a c r e a g e  p l a n t e d  a t  the t i ~ e  {'WOb) , a n d  82% of the bearing 

a c r e a g e  a t  t h e  tinae (3Q04). B e a r i n g  a c r e a g e  i n c l u d e d  vines 

p l a n t e d  i n  I 9 7 9  or ear l ier ,  S i n c e  the survey h a s  been  Corttpleted, 

an a d d i t i o n a l  1500 a c r e s  which  was p l a n t e d  i n  1980 h a s  coEe into 

p r o d u c t i o n ,  A t  t h e  t i m e  of t h e  s u r v e y ,  there vere a p p r o x i m a t e l y  

7900 acres of wine g r a p e  vines p l a n t e d  i n  # a s h i n y t o n  ( F o l u e l l  2s 

a l .  1983) .  --- 
Because i n f o r w a t i o n  o n  f a r m  s i z e  d i s t r i b u t i o n  was n o t  

a v a i l a b l e ,  t h e  s a m p l e  p o p u l a t i o n  may n o t  be a s t a t i s t i c a l l y '  

v a l i d  r e p r e s e n  ta t ion  of the e n t i r e  industry b a s e d  on t h i s  

c r i t e r i o n  a l o n e ,  Hr>raew?r, t h e  f u l l  s p e c t r u m  of far@ s i z e s  was 

surveyed, a n d  n o  p a r t i c u l a r  size class was a v o i d e d  or n o t  

r e p r e s e n t e d ,  

Individual g r o w e r s  vere c h o s e n  l a r g e l y  f o r  t h e i r  

w i l l i n g n e s s  t o  p a r t i c i p a t e ,  r a t h e r  t h a n  on t h e  v i t a l  s t a t i s t i c s  

of t h e i r  p a r t i c u l a r  f a r % .  Of t h e  32 growers s u r v e y e d ,  19 were a t  

t h e  t i n e  r e c e i v i n g  free pest a a n d g e a e n t  a d v i c e  fro& C h a t e a u  S t e -  

Michelle, with v h o ~  their g r a p e s  were con t r a c k e d .  

S o n r c e s  22 Advice ---- 

A c c o r d i n g  t o  + h e  s u r v e y  r e s u l t s ,  f a r ~  s u p p l y  fieldmen 

p r o v i d e  m o s t  of t h e  a d v i c e  on weed, i n s e c t ,  d i s e a s e ,  a n d  

v e r t e b r a t e  p e s t  control, Growers were a s k e d  t o  list the t h r e e  , 

main  s o u r c e s  of p e s t  c o n t r o l  advice u s e d ;  19 growers chose farm 

s u p p l y  p e r s o n n e l ,  W i n e q  f i e ldmen were c h o s e n  by 18 g r o w e r s ,  a l l  



of w h o m  b e n e f i t  from s e r v i c e s  o f f e r e d  t h r o u g h  t h e i r  a s s o c i a t i o n  

w i t h  C h a t e a u  S%e, Xichefle, which at that time w a s  t h e  only 

w i n e r y  o f f e r i n g  pest rnanagetnent a d v i c e  t o  its g r o w e r s ,  

g r o w e r s  i n  W a s h i n g t o n  do n o t  r e c e i v e  f r e e ,  high q u a l i t y  advice 

froa w i n e r i e s  with whom t h e y  c o n t r a c t ,  T h e  t h i r d  most preferred 

s o u r c e  of a d v i c e ,  c h o s e n  by 11 y r o u e r s ,  was t h e  C o o p e r a t i v e  

E x t e n s i o n  S e r v i c e .  Inforaa t i o n  is t r a n s f e r r e d  p r i m a r i f  y t h r c u g h  

the ay.xx Gy&ge fgz Gyms_,  which is u p d a t e d  a n n u a l l y  a n d  

a v a i l a b l e  t o  g r o w e r s  a t  low cost, T h i s  p u b f i c a t i o n  s e r v e s  a s  a 

p r o 3 u c t i o n  g u i d e ,  t o  b e  u s e d  as  a q u i c k  a n d  easy r e f e r e n c e  for  

t i m i n g  p e s t i c i d e  a p p l i c a t i o n s  and c h o o s i n g  c h e m i c a l s  a s  well a s  

c a l i b r a t i n g  s p r a y e r s  and  o t h e r  i n f o r n t a t i o a .  P e r i o d i c  seminars 

a r e  a l s o  a v a i l a b l e  t o  i n t e r e s t e d  g r o w e r s  a s  well as a news  

l e t te r ,  which  is s e n t  to  a e a b e r s  of the P a s h i n g t o n  S t a t e  Grape  

S o c i e t y  t o  u p d a t e  them o n  i n d u s t r y  t r e n d s  and r e m i n d  them of 

upcoming v i t i c u l t u r a l  o p e r a t i o n s  i n c f n d i n g  p e s t  c o n t r o l -  T h e  

S J L ~ , ~  g?a@ f o , ~  grams was listed a s  t h e  main  p e s t  c o n t r o l  

r e f e r e n c e  by 9 g x o u e r s ,  

Ten g r o w e r s  r e l y  h e a v i l y  on kheir ltown expertiseM i n  a a k i n g  

p e s t  c o n t r o l  d e c i s i o n s ,  T h e  d e g r e e  o f  e x p e r t i s e  i s  q u i t e  varied, 

however  3 of t h e  10 a x e  t r a i n e d  i n  e i t h e r  v i t i c u l t u r e ,  p e s t  

@anagemen%, o r  biology a n d  e a c h  s f  t h e s e  h a s  a i i t a a a g e ~ e n t  l e v e l  

j o b  w i t h  s o w  of t h e  l a r g e s t  w i n e  grape  p r o d u c e r s  i n  #ashington,  

A l l  are a v a r e  of t h e  need t o  i m ~ r o v e  p e s t  management i n  t h i s  , 

c r o p ,  are a c t i v e  i n  conducting t h e i r  own f i e l d  t r i a l s ,  and k e l p  

t o  steer l o c a l  r e s e a r c h .  



9i3thec g r o w e r s t g  were chosen a s  a main s o u r c e  o f  pest 

c o n t r o l .  a d v i c e  b y  7 r e s p o n d e n t s ,  T h i s  i s  a o s t l y  o n  au i n f o r ~ a l  

basis, although soaale g r o w e r s  c h a r g e  a  fee f o r  t h i s  a d v i c e ,  Books 

were c h o s e n  a s  a main s o u r c e  of  a d v i c e  by 5 g r o w e r s ,  f o l l o w e d  by 

tsade m a g a z i n e s  (41, l i t e r a t u r e  r e v i e w  131, p r i v a t e  c o n s u l t a n t s  

(31 ,  California e x t e n s i o n  ( I ) ,  C a l i f o r n i a  far% s u p p l y  ( 3 )  , and 

winemaker (1)  , 

G r o w e r s  wefe asked i f  t h e y  were s a t i s f i e d  w i t h  t h e  pest 

c o n t r o l  a d v i c e  a v a i l a b l e  a t  t h e  time B ~ a j o r i t y  of %he growers 

1 1 1 )  r e p o r t e d  that they were s a t i s f i e d .  05: t h e s e  17, 1 Q  had 

c o n t r a c t s  w i t h  C h a t e a u  S t e ,  M i c h e l l e  and r e c e i v e d  t h e  m o s t  

p r o g r e s s i v e  w i n e  g r a p e  pest management s e r v i c e  a v a i l a b l e  i n  

Wash ing ton ,  w h i c h  is c o o r d i n a t e d  by a p e s t  aanagewnt  

s p e c i a l i s t ,  3f t h o s e  g r o u e r s  who were n o t  s a t i s f i e d  ( 1 5 ) ,  10 

f e l t  t h a t  t h e r e  was a l a c k  of local  e x p e r t i s e  a v a i l a b l e ,  a s  %elf 

a s  i n s u f f i c i e n t  d e p t h  to, and  s p e c i f i c s  in, t h e  a d v i c e  g i v e n ,  

The managers  of t h e  six largest farms were not c o n t e n t  with 

a d v i c e  for a v a r i e t y  of reasons, t h e  main o n e  being the lack of 

l o c a l  e x p e r t i s e .  Two g r o w e r s  were disturbed w i t h  g h a t  t h e y  

c o n s i d e r e d  a ? * c o n f l i c t  of i n t e r e s t J t  b y  those who s u p p l y  t h e n  

with a d v i c e ,  b e c a u s e  t h e  c o n s u l t a n t s  i n  t h e s e  c a s e s  a l s o  b e n e f i t  

by  s e l l i n g  p e s t i c i d e  p r o d u c t s -  



A pest aanagement  s e r v i c e ,  which c o u l d  be developed f o r  

v i n e  g r a p e s  and  would stress f iefd m o n i t o r i n g  by a t r a i n e d  p e s t  

wanagef prior t o  rttco&@endation, was described t o  all .  of t h e  

survey respondents, Each grower was t h e n  a s k e d  if t h e y  would 

c o n s i d e r  using the s e r v i c e ,  and a l l  were a s k e d  t o  estimate what 

t h e y  would c o n s i d e r  a r e a s o n a b l e  fee, 

r i a s t  of the growers (19) said they would c o n s i d e r  using t h e  

s e r v i c e  described. T h e s e  19 growers c o l l e c t i v e l y  manage 1723 

a c r e s  of wine grapes .  O f  t h e s e ,  1 1  n a n a g e  v i n e y a r d s  t h a t  a r e  50 

acres or  l a r g e r ,  a n d  the a v e r a g e  far@ s i z e  of t h e s e  19 p r o d u c e r s  

is 90 acres, C h a t e a u  5te. Biche f l e ,  t h o u g h  they s u p p o r t  i n p r o v e d  

p e s t  management, would n o t  c o n s i d e r  u s i n g  the s e r v i c e  d e s c r i b e d  

because t h e y  h a v e  t h e i r  own t r a i n e d  staff ava i fabfe ,  S u b t r a c t i n g  

their 2 8 0 0  acres  froie the t o t a l  s u r v e y e d  ( 5 0 6 2 )  l e a v e s  2262 

a c r e s  a v a i l a b l  e,  O f  this a c r e a g e ,  19 g r o w e r s  r e p r e s e n t i n g  1723 

acres s u p p o r t  impl2ementation of the  d e s c r i b e d  s e r v i c e ,  and 12 

growers r e p r e s e n t i n g  5 39 acres were n o t  i n t e r e s t e d ,  T h e r e f  ore, 

a a a a g e r s ,  excluding Chateau  Ste. HicheLle ,  uho %ere i n t e r e s t e d  

i n  t h e  d e s c r i b e d  pest lnanayement s e r v i c e ,  though t h e y  r e p r e s e n t  

6 2 %  05 t h e  p e o p l e  s u r v e y e d ,  inanaye 3 5 %  of t h e  a c r e a g e  t h a t  is 

a v a i l a b l e  f o r  a s e r v i c e  {See Pigs. 3-51. Psreseni  s a t i s f a c t i o n  

r e p o r t e d  b y  g r o w e r s  could n o t  be r e l a t e d  t o  a t t i t ~ d e  towards , 

adoption of the described service, F o r  example, 9 of t h e  19 

g r o w e r s  who woafd consider u s i n g  t h e  service r e p o r t e d  earfiss  i n  



t h e  s u r v e y  t h a t  t h e y  were s a t i s f i e d  w i t h  a v a i l a b l e  a d v i c e ,  Of 

the 15 who r e p o r t e d  t h a t  t h e y  were not, content, 1 0  would 

consider u s i n g  t h e  s e r v i c e ,  S i x  g r o w e r s  arere u n d e c i d e d  a b o u t  

a d o g t i o n  of the s e r v i c e ,  a n d  7 were n o t  i n t e r e s t e d .  

T h e  growers* e s t i m a t i o n  of a fee f o r  t h e  described s e r v i c e  

was i n  r e s p o n s e  to a n  open-ended q u e s t i o n ,  R e s p o n s e s  r a n g e d '  fro@ 

5 5 j a c r e / y r ,  to $SD/acre/yr ,  The  simple a v e r a g e  of 17 growers who 

r e s p o n d e d  to t h i s  guestion was $20. Of t h e s e ,  13 i n d i c a t e d  a fee 

of a t  f e a s t  $ I S / a c r e / y r ,  a s  r e a s o n a b l e -  O f  the 19 grovers who 

would  consider u s i n g  t h e  s e r v i c e ,  5 d i d  n o t  r e s p o n d  t o  t h i s  

q u e s t i o n  for w h a t e v e r  r e a s o n s ,  S e v e r a l  growers (16) felt t h a t  a 

c o n s u l t a n t  s e r v i c e  was more a t t r a c t i v e  i f  s e r v i c e s  i n  addition 

t o  p e s t  managemenlt were off ere& A d d i t i o n a l  s e r v i c e s  mentioned 

were fertility r e c o m t a e n d a t i o n s  by 9 g r o w e r s ,  water managenient 

{ 5 ) ,  a n d  a d v i c e  on  c u l t u r a l  p r a c t i c e s  such a s  p r u n i n g  ( 5 ) -  T h e s e  

addikional  servicss  i n c r e a s e d  t h e  a t t r a c t i o n  of t h e  s e r v i c e  t o  

11 of t h e  19 who w o u l d  c o n s i d e r  u s i n g  the described s e r v i c e  

alone, and to 5 growers who p r e v i o u s 1  y res~onded n e g a t i v e l y  to a 

p e s t  m a n a g e ~ e n t  service, T h e r e f o r e ,  t h e  a v a i l a b i l i t y  of s e r v i c e s  

i n  a d d i t i o n  to p e s t  management offered b y  t h e  same source, 

i n c r e a s e d  the number of growers who would u s e  a p e s t  management 

s e r v i c e  from 19  t o  24 ,  a n  i n c r e a s e  o f  2 6 % -  



Begardfess  of the growers* attitudes toward a d o p t i o n  of a 

p e s t  management c o n s u l t a n t  s e r v i c e ,  23 g r o w e r s  felt  t h a t  t h i s  

service s h o u l d  be p r o v i d e d  by someone from the p r i v a t e  s e c t o r  

who is not employed by a winery or a c h e m i c a f  coinparay, F i v e  

growers s a i d  that s u c h  a c o n s u l t a n t  s h o u l d  b e  a f f i l i a t e d  w i t h  

the winery c o n t r a c t i n g  t o  buy t h e i r  grapes,  and 3 felt t h a t  t h e  

service should b e  p r o v i d e d  t h r o u g h  S O W  form , of  grower 

a s s o c i a t i o n  [See fig, 6 ) -  Of t h e  19 g r o w e r s  who showed interest 

i n  t h e  s e r v i c e ,  15 preXerred  a n  i u d e p e n d e n t  private c o n s n l t a n t ,  

3 p r e f e r r e d  a winery r e p r e s e n t a t i v e ,  and 3 was undec ided .  

Respondents were a s k e d  t o  p r o v i d e  pesticide costs  for  t h e  

1982  s e a s o n ,  Costs were r e p o r t e d  by 27 g r o w e r s  and estimations 

r a n g e d  from $ 2 S / a c r e  t o  $725 /acre ,  Pour growers d i d  n o t  knov 

what t h e i r  pesticide costs Mete for t h e  p e r i o d ,  and one fe l t  

t h a t  t h i s  i n f a r i a a t i o n  was c o n f i d e n t  iaf. 
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Fig. 3. Breakdown of total acreage surveyed based on availability 
for the proposed pest management service. 
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Fig. 4. Breakdown of available acreage based on attitude toward 

the adoption of the proposed pest management service. 
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Fig. 5. Breakdown of growers surveyed excluding Chateau Ste. Michelle 
based on their a t t i tude toward adoption of the proposed 
Pest management service. 
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Fig. 6. Preferred affiliation by growers surveyed of the proposed 

pest management service. 



V. Conclus ion 

I n  studying t h e  p e s t  m a n a g e a e n t  p o t e n t i a l  i n  the wine grape 

i n d u s t r y  of c e n t r a l  W a s h i a g t o a ,  t h i s  p a p e r  h a s  c o n s i d e r e d  atany 

f a c t o r s ,  Included are: t h e  econonnic s t a t u s  o f  the i n d u s t r y ,  

g r a v e r s  a t t i t u d e s  t o w a r d  p e s t  managesen t, p e s t  c o n t r o l  c o s t s  a s  

t h e y  relate to total production costs, a n d  the h i o f o g y  and 

c o n t r o l  of g r a p e  p e s t s  presently e n c o u n t e r e d .  A l t h o u g h  there h a s  

n o t  been e n o u g h  r e s e a r c h  c o n d u c t e d  i n  wine g r a p e s  i n  Washington 

u p  t o  t h i s  p o i n t  t o  a l f o u  f o r  t h e  i ~ g l e ~ e n t a t i o n  of  a n  

i n t e g r a t e d  p e s t  management (IPP4) pcoyraa, t h i s  s t u d y  r e p r e s e n t s  

a preliiiiinary s u m a a r y  with this e v e n t u a l  g o a l  i n  mind, 

It is obvious that - t h e  iAfashington v i m  g r a p e  i n d u s t r y  h a s  

grown dramatically i n  terms of acreage i n  recent years, B e t v e e n  

1980 a n d  1982, 4502 a c r e s  of v i n e s  were p l a a t e d .  Given  t h e  

c u r r e a t  international raarket, which is c h a r a c t e r i z e d  by an 

a b u n d a n c e  of p r o d u c t ,  reduced p r i c e s ,  a n d  i n c r e a s e d  U,S. sales 

of f o r e i g n  w i n e s ,  g r o w t h  s h o u l d  be a t  a l o v e r  r a t e  i n  t h e  nea r  

f u t u r e .  The  effect t h a t  t h i s  s i t u a t i o n  h a s  on g r a p e  growers is 

i n d i c a t e d  by a r e c e n t  p l a n  of t h e  C a l i f o r n i a  A s s o c i a t i o n  of Uina 

G r a p e  G r o a e r s  t o  f i l e  an u n f a i r  t r a d e  c o m p l a i n t  a g a i n s t  t h e  

I t a l i a n s  w i t h  the U,S,  yoyernment .  T h i s  i s  b e c a u s e  the Italian 

g r o w e r s  art; h e a v i l y  s u b s i d i z e d  b y  t h e i r  g o v e r n g e n t ,  which 

results i n  unfair c o m p e t i t i o n  between U,S. and I t a l i a n  p r o d u c e d  

v i s e s  arid r e d u c e d  prices paid  t o  a,-S, g r o w e r s  (Pfapes 1 9 8 3 ) .  Long 
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term projections f o r  t h e  Washington i n d u s t r y  depend largely o n  

v i n e  c o n s u m p t i o n  trends and many o t h e r  f a c t o r s  beyond  the s c o p e  

o f  t h i s  study, H o v e s e r ,  a l t h o u g h  t h e r e  a p p e a r  t o  b e  e c o n o m i c  

c o n s t r a i n t s  at t h e  p r e s e n t ,  p o t e n t i a l .  g r o w t h  is n o t  limited by 

l a n d  suitable for s i n i f e r a  p r o d u c t i o n ,  T h e  area is  becoming 

r e c o g n i z e d  a s  a q u a l i t y  w i n e  g r a p e  g r o w i n g  r e g i o n ;  t h i s  is 

s u p p o r t e d  by  the fac t  that the Yakima V a l l e y  r e c e n t l y  r e c e i v e d  

* 3 a p p e f a t i o n H  a p p r o v a l ,  A m a j o r  t h r u s t  of w i n e r i e s  at p r e s e n t  i s  

t o  i n c r e a s e  in-state a n d  n a t i o n a l  safes t h r o u g h  wore effective 

tga rke t ing .  

A l t h o u g h  the nuiaber of w i n e r i e s  is i n c r e a s i n g ,  e x p a n s i o n  i n  

g r a p e  p r o d u c t i o n  has been more r a p i d ,  This s i t u a t i o n  i n c r e a s e s  

c o w p e t i t i o n  b e t w e e n  growers and demands that they o p t i m i z e  

p r o d u c t i o n  i n p u t s  i n  an  e f f o r t  t o  iiiaxiiaiae their n e t  r e t u r n s ,  

The h i g h  i c i t i a l  i n v e s t a l e n t  i n  v i n i f e r a  p r o d u c t i o n ,  a s  we1 f as  

the attractive p o t e n t i a l  r e t u r n s  t o  the p r o d u c e r ,  favor t h e  

f e a s i b i l i t y  of s e r v i c e s  t h a t  a re  r e l a  tea t o  i a p r o v i n g  p r o d u c t i o n  

e f f i c i e n c y .  A p e s t  management s e r v i c e  which aims t o  o p t i a i z e  

p e s t  c o n t f o l  t h r o u g h  z e g u f a r  field m o n i t o r i n g  is m e  o f  these 

ser v i c e s ,  

Xn a d d i t i o n ,  p e s t  c o n t r o l  c o s t s  r e p r e s e n t i n g  a b o u t  6% of 

t o t a l  p r o d u c t i o n  costs  and 14% of v a r i a b l e  production costs a f e  

ref a t i v e l g  h i g h .  T h i s  cost w i l l  most  p r o b a b l y  i n c r e a s e  rather 

t h a n  d e c r e a s e  a s  Bore vineyards a a t u r e ,  T h e s e  e s t i a a t e s  may a l s o  

be  low b e c a u s e  some p r e s e n t  p e s t s  are not considered ani l  o t h e r s  

may rise i n  i m p o r t a n c e ,  A t  p r e s e n t ,  b a s e d  o n  an e c o n o a i c  



w o r k s h e e t  d e s i g n e d  By Stson J t o  evaluate I P M  a a p p d i c a t i o n  t o  

c r o p s ,  f P R  t e c h n o l o g y  o n c e  d e v e l o p e d  w i l l  b e  a p p r o p r i a t e .  P o r  

IBM t o  be e c o n o m i c a l l y  E e a s i b f e  a c c o r d i n g  t o  S t r o n g ,  p e s t  

c o n t r o l  costs ~ u s t  b e  g r e a t e r  t h a n  5% o f  v a r i a b l e  production 

c o s t s .  This s i t u a t i o n  exists. f o r  v i n i f e r a  i n  Washirigton- 

T h r o u g h  my d i s c u s s i o n s  w i t h  g r o w e r s  a s  w e l l  a s  t h e i r  

r e s p o n s e  t o  the q u e s t i o n n a i r e ,  it was e v i d e n t  t h a t  aost h a v e  a 

p o s i t i v e  a t t i t u d e  t o w a r d  t h e  a d o p t i o n  o r  i m p r o v e m e n t  o f  pest 

management s e r v i c e s ,  Grower a c c e p t a n c e  is e s s e n t i a l  i r t  o r d e r  t o  

e v e n t u a l l y  i m p l e a e l a t  IPH, T h e  e s t i m a t i o n  of a f e e  fo r  a p e s t  

management s e r v i c e  a v e r a g e d  $ 2 0 / a c r e ,  T h i s  is e n c o u r a g i n g ,  

because t h i s  is a p p r o x i m a t e l y  wha t  o r c h a r d  p e s t  nanagem en lr 

c o n s u l t a n t s  a r e  c h a r g i n g  i n  t b e  area, A n o t h e r  a t t r a c t i v e  feature 

t o  the p r i v a t e  c o n s u l t a n t  i s  that laost of t h e  grape acreage is 

a c c e s s i b l e  and wit b i n  a f a i r l y  smaf l r e g i o n ,  a i n i m i z i n g  

t r a v e l l i n g  c o s t s ,  A l s o  e n c o u r a g i n g  was sat o f  32 growe~s  

s u r v e y e d ,  2 3  p r e f e r r e d  a p e s t  m a n a g e a e n t  s e r v i c e  p r o v i d e d  by aa 

i n d e p e n d e n t  c o n s u l t a n t  n o t  a f f i l i a t e d  w i t h  p e s t i c i d e  s u p p l i e r s .  

T h i s  a p p r o a c h  c o i n c i d e s  w i t h  d e s i r e d  IPH d e v e l o p m a t  a a d  

i m p l e m e n t a t i o n  s t r a t e g y ,  whereby  pest a a n a g e m e n t  toa3.s are 

d e v e l o p e d  t h r o u g h  g o v e r n m a t  d i r e c t e d  r e s e a r c h  and  t h e n  

t r a n s f e r r e d  t o  the private sector. This n o t  oaXy reduces the 

b u r d e n  o f  p e s t  management o n  e x t e n s i o n  services, b u t  a l so  

p r o v i d e s  i a e a n i n g f u l  jobs for the p r i v a t e  sector. 

Prom a  b i o l o g i c a l  p e r s p e c t i v e ,  p e r e n n i a l  c r o p s  l i k e  g r a p e s  

are well suited t o  i n t e g r a t e d  m a n a g e ~ e n t  b e c a n s e  d i  s r u p t i m s  can  



b e  k e p t  t o  a w i n i a u ~ ,  a f l o w i a g  f o r  a  more d i v e r s e  insect f a u n a  

and a h i g h e r  p o t e n t i a l ,  f o r  b i o l o g i c a l  c o n t r o l  b y  n a t u r a l  or 

i n t r o d u c e d  p e s t  e n e m i e s ,  R good e x a m p l e  o f  this is t h e  c o n t r o l  

o f  t h e  g r a p e  l e a f h o p p e r  i n  sunte a r e a s  o f  C a l i f o r n i a  through 

h a b i t a t  a l t e r a t i o n  which f a v o r s  t h e  n a t u r a l l y  o c c u r r i n g  

p a r a s i t e ,  A, g2.m~ a n d  i n  s u m  cases e l i m i n a t e s  the need f o r  

pesticide a p p f  i c a t i o n  t o  c o n t r o l  t h i s  p e s t .  Much work n e e d s  t o  

B e  done t o  f i n e - t u n e  p e s t  c o n t r o l  d e c i s i o n  making o n  wine g f a p e s  

i n  gash i rng ton ,  A t  p r e s e n t ,  focal l y d e t e r a t i n e d  a c t i o n  t h r e s h o l d s  

a re  a v a i l a b l e  for f e w  p e s t s ,  However, a p p l i c a t i o n  of t h r e s h o l d s  

nsed i n  C a l i S o r n i a  a d j u s t e d  t o  l o c a l  c o n d i t i o n s  t h r o u g h  

e x p e r i e n c e  is  p s a c t i c e d  b y  so@e B a n a g e r s  a n d  c an  be  a n  

i m p r o v e ~ e n t ,  

I h a v e  c o ~ p i l e d  a list of  @a j o s  pest c a t e g o r i e s  a n d  t h e  

c o m p o n e n t s  within each b a s e d  l a r g e l y  cn g r o w e r  r e s p o n s e  t o  

s e l e c t e d  questions from t h e  q u e s t i o n n a i r e  {see T a b l e  Vf), 

D e c i s i o n  lnaking tools are most d e v e l o p e d  for t h e  i n s e c t  p e s t s ;  

l e a f h o p p e r s  a a d  cutworms.  M o n i t o r i n g  l e a f h o p p e r  nymphs and 

m e a s u r i n g  bud damage f rore  c u t w o r m s  can l e a d  t o  s e n s i b l e  

r e c o m m e n d a t i o n s ,  a n d  are s e r v i c e s  t h a t  c o n f d  be offered by a 

p s - t  manager,  Disease control a t  p r e s e s a t  is b a s e d  o n  p r o t e c t a n t  

p r o j r a m s  which are d e s i g n e d  t o  e l i r ~ r i n a t e  i n i t i a l  i n f e c t i o n ,  

p r i m r i l y  of  poadery ~ i l d e w  a n d  h o t r y t i s ,  However, m o n i t o r i n g  

d i s e a s e  i n c i d e n c e  and s p r e a d  i n  t h e  vineyard and damage 

a s s e s s m e n t  are worthwhile s e r v i c e s  t h a t  a c o n s u l t a n t  cou ld  

p r o v i d e ,  With t h e  i n c r e a s i n g  u s e  of s y s t e a i c  fungicides f o r  



powdery  mildew c o n t r o l ,  t i m i n g  of a p p l  i c a t i o n  c a n  b e  o p t i m i z e d  

t h r o u g h  e f f e c t i v e  B o n i t o r i n g  i n  the f i e l d ,  Bird  damage to grapes 

c a n  e i t h e r  b e  slow a n d  s t e a d y  o r  r a p i d  aud c a t a s t r o p h i c ,  

Therefore t h e  n a t u r e  of t h e  s e r v i c e  p r o v i d e d  d e p e n d s  on the 

history o f  b i r 4  p r o b l e n s  i n  s p e c i f i c  sites, I f  a s i te  is u s u a l l y  

heavily damaged o r  v i s i t e d  by biras, it is p r o b a b l y  b e s t  t o  

p r o t e c t  a g a i n s t  d a a a g e  by  u s i n g  a r e p e l l e n t  s p r a y  and t o  

p e s i o d i c a l l y  aeasure damage t o  a s s e s s  cos t  e f f e c t i v e n e s s  of t h e  

treatment, In l i g h t l y  visited si tes ,  a c o n s u l t a n t  c o u l d  best 

s e r v e  t h e  g r o w e r  b y  r e g u l a r l y  raeasuring damage t o  d e t e r m i n e  when 

c o n t r o l s  a r e  j u s t i f i e d  e c c n o ~ i c a l l y ,  thus p o s s i b f  y e f i ~ i n a t i n g  

the need t o  treat. To r e d u c e  o v e r a l l  damage from s t a r l i n g s ,  a 

c o n s u l t a n t  s e r v i c e  c o u l d  e i t h e r  p r o v i d e  o r  p r o a o t e  a live 

t r a p p i n g  p r o g r a m  t h r o u g h o u t  t h e  ~ a j o r  p r o d u c t i o n  a r e a ,  

I n  terms of v e g e t a t i o n  i n a n a g e ~ e n t ,  t h e  c o n s u l t a n t  i s  i n  a 

g o o d  position through exposure -to s e v e r a l  d i f f e r e n t  v i n e y a r d s ,  

to  k e e p  a record of c o v e r  cropping s y s t c ~ z l s  a n d  t h e i r  

r e l a t i o s i s h i p  t o  iansect pest i n t e n s i t y .  I d e n t i f i c a t i o n  of problem 

weeds and h e r b i c i d e  r e c o m ~ e n d a t i o n s  c o u l d  be p r o v i d e d  also,  The 

c o n s u l t a n t  is also i n  a g o o d  p o s i t i o n  t o  ~ a k e  t h e  g r o w e r  a-olrare 

of any pvssib2.e a s s o c i a t i o n s  b c t v e e n  w e e d s  and  o t h e r  p e s t s ,  

Ritesearch on nentatodcs is i n  its i n f a n c y  a t  t h e  p r e s e n t ,  The 

m o s t  i ~ p o r t 2 n t  e f f o r t  now is t o  s a m p l e  v i n e y a r d  a c r e a g e  i n  o r d e r  

t o  e s t a b l i s h  r e l a t i v e  p o p u l a t i o n  s i z e s  and i d e n t i f y  s p e c i e s ,  , 

T h i s  s e x v i c e  c o u l d  b e  p r o v i d e d  by a c o n s u l t a n t  i n  c o o r d i n a t i o n  

w i t h  extension p e r s o n n e l  a n d  t h o u g h  it Bay  not: l e a d  t o  p r e c i s e  



conkrol ~ecunraeada t i r sns  due in part t o  the p r e s e n t  l a c k  of 

ecortomi~ t h r e s h o l d  values, will a i d  in determining t h e  need for  

c o n t r o l  i n  t h e  f u t u r e ,  Pre-plant s a m p l i n g  for  iiematodes is a 

service that should be in demand since c o n t r o l s  are only 

a v a i l a b l e  i n  p r e - p l a n t  situations and knowledge of the p r e s e n c e  

of t h i s  p o t e n t i a l  p e s t  may influence the d e c i s l o n  to d e v e l o p  a 

site f o r  v i t i c u l t u r a l  use ,  

Vertebrate p e s t  manage~ent advice would in most s i t u a t i o n s  

be a supp'lententary part of a service as fe-ra growers experience 

h e a v y  losses at the present  t i ~ e .  





B e f o r e  aa fPR program can be set ap ,  c e r t a i n  c r i t e r i a  ~ u s &  

b e  met, These a r e  well d e f i n e d  and e l a b o r a t e d  o~jl by F l i n t  and  

v a n  den Bosch i n  I n t r o d u c t i o n  to f n t e g f q t e d  zgg& Hafiacre&egt 

11981) -  T h e r e  a r e  Eev a g r i c u l t u r a l  e c o s y s t e m s  for which a l l  of 

these c r i t e r i a  have been met, but i n c r e a s i n g  o u r  knowledge i n  

each component  t h a t  t h e y  refer t o  w i l l  lead t o  %ore s e n s i b l e  

p e s t   ana age meat. A t  t h e  p r e s e n t  tilae t h e r e  is a good 

understanding @f t h e  b i o l o g y  o f  a i n i f e r a ,  and the key  p e s t s  of 

t h i s  c r o p  i n  Washington h a v e  been i d e n t i f i e d ,  These are two 

c r i t e r i a  of s e v e r a l  t h a t  s h o u l d  b e  ~ e t  b e f o r e  c o n s t r u c t i n g  a n  

IPH program. 3PH progrartls are b u i l t  a r o u n d  t h e  k e y  ~ e s t s ,  arnd 

c o n t r o l  a c t i o n  t h r e s h o l d s  based on Poca l l y  d e t e r m i n e d  economic  

injury l e v e l s  (EIL) must be d e v e l o p e d  f o r  t h e s e  p e s t s .  The 

p r o c e s s  f o r  a r r i v i n g  a t  E f L s  i a ~ o f r r e s  e x p e r i e n c e  i n  t h e  f i e l d  

and a d j u s t m e n t s  based on o b s e r v a t i o n s  f rofa s e a s o n  t o  season,  

E I b s  u s u a l l y  h e g i n  at l o w  v a l u e s  a n d  can b e  a d j u s t e d  upvard  w i t h  

more experience, A ma jof i n g r e d i e n t  for s o p h i s t i c a t e d  p e s t  

mazagemeat which is p r e s e n t l y  m i s s i n g  i n  u i o e  g r a p e s  i n  

Washington i s  a tho rough  knowledge of  t h e  key e n v i r o n m e n t a l  

f a c t o r s  t h a t  i m p i n g e  o n  p e s t  and  p o t e n t i a l  pest species of t h i s  

crop.  B a s i c  e c o l o g i c a l  s t u d i e s  need t o  be completed f o r  i aa jo r ,  

pests i n  R a s h i n g t o n -  Once this information is available, we c a n  

more a c c u r a t e 1  y c o n s i d e r  c o n c e p t s ,  methods,  and a a t e r i a f s  t h a t  



w i l l  h e l p  t o  s u p p r e s s  pest s p e c i e s ,  F o r  example, we need a 

better u n d e r s t a n d i n g  s f  the r e l a t i o n s h i p  b e t w e e n  8, epos and  

l e a f h o p p e r s  t o  d e t e r m i n e  t h e  p o t e n t i a l  of t h i s  p a r a s i t e  t o  

s u p p r e s s  l e a f h o p p e r s  and methods by which its e f f e c t i v e n e s s  can 

be e n h a n c e d .  S i r a i l a r i l y ,  cu tvor r t r  p o p u l a t i o n s  B a y  b e  reduced 

b e f o g  economic levels by s e l e c t i v e  weed c o n t r o l .  i n  t h e  s p r i n g  

a n d  f a l l ,  a s  h a s  been s e e n  i n  a s p a r a g u s ,  

W W  demands t h a t  c ~ n t r o l s  v h i c h  by  t h e i r  nature  have  a 

b r o a d  i m p a c t  on t h e  c rop  ecosystem b e  avoided.  R a t h e r ,  c o n ' t r o l s  

should be d i r e c t e d  a t  weak l i n k s  i n  the pest's l i fe  c y c l e ,  or 

c h o s e n  based o n  p a r t i c u l a r  h a b i t s  o f  the p e s t ,  It is known that 

l e a f h o p p e r  nymphs are Bore s u s c e p t i b l e  t o  i n s e c t i c i d e s  t h a n  the 

adult s t a g e ,  a n d  therefore s p r a y s  should be  Limed when mst of 

the p o p u l a t i o n  is ira t n i s  s t a g e ,  T a r g e t  pest s e l e c t i v i t y  c a n  be 

r e a l i z e d  t h r o u g h  p r o p e r  p e s t i c i d e  c h o i c e  a s  well a s  t i m i n g .  The 

p r e s e a t  r e c o s a e n d a t i o n  of p a r a t h i o n  t o  c o n t r o l  leafhoppers seems 

agtiss when there a r e  o t h e r  c h e ~ i c a l s  a v a i l a b l e  w h i c h  a re  better 

suited t o  t h e  i n s e c t ' s  feeding h a b i t  a n d  o f  n i n i n a l  i m p a c t  t o  

t h e  e c o s y s t e a .  Heavy i n s e c t i c i d e  u s e  c o u l d  c a u s e  a n  i n c r e a s e  i n  

the p e s t  status of a i t e s ,  r e q u i r i n g  e v e n  more p e s t i c i d e  

a p p l i c a t i o n s  a s  h a s  h a p p e n e d  i n  C a l i f o r n i a  i n  t h e  p a s t ,  By l i v e  

t r a p p i n g  fledgling s t a r l i n g s  i n  f i e l d s  a d j a c e n t  t o  nesting 

sites, the weak link i n  t h i s  p e s t ' s  life c y c l e  h a s  been 

t a r g e t e d ,  Where b o t r y t i s  rot is a major p r o b l e a ,  t h e  c u l l t u r a f ,  

p r a c t i c e  of r e a o v i n g  a n a ~ i f i e d  f r u i t  g i l l  reduce t h e  iaoculu~ 

f o r  the f o l l o w i n g  y e a r .  



Where f c a s i b f e ,  a t t e ~ p t s  t o  d i v e r s i f y  the e c o s y s t e m  may 

i m p r o v e  s t a b i l i t y  a n d  s u p p r e s s  potential pests, Habitat 

a l t e r a t i o n  s i m i l a r  to t h e  a d d i t i o n  o f  b l a c k b e r r y  p l a n t s  i n  

C a l i f o r n i a  v i n e y a r d s  t o  e n h a n c e  p a r a s i t e  e f f e c t i v e n e s s  Bay h a v e  

p o t e n t i a l  i n  H a s h i n g t o n ,  P e r m a n e n t  cover c r o p s  between  v i n e  rows 

are a s s o c i a t e d  w i t h  a Bore diverse f a u n a  a n d  i m p r o v e d  mite 

p r e d a t i o n  i n  Caf i f o r n i a  v i n e y a r d s ,  F Z w e r s  h a v e  a l s o  been u s e d  

i n  o r c h a r d s  t o  i ~ p r o v e  r e p r o d u c t i v e  c a p a b i l i t i e s  of certain 

p a r a s i t e s  a n d  may eventually b e  feasible i n  v i n e y a r d s ,  

F i n a l l y ,  eff@ctive m o n i t o r i n g  which  l e a d s  t o  s o u n d  

r e c o m m e n d a t i o n s  is a most important a s p e c t  of TPH, T h i s  r e q u i r e s  

t h e  g u i d a n c e  of a w e l l - t r a i n e d ,  u n b i a s e d  p r o f e s s i o n a l  p e s t  

iaanager ,  B o n i t o r i a g  systems a r e  available f o r  the key nine g r a p e  

p e s t s  i n  Wasttiatgton, and t h r o u g h  more field e x p e r i e n c e  and 

r e s e a r c h  e f f o r t s ,  a c t i o n  t h r e s h o l d s  will become more a c c u r a t e ,  

Plee t ing  all of .the cri ter ia  f a r  a n  IPM p r o g r a m  a s  d e f i n e d  

by  F l i n t  a n d  v a n  den  B o s c h  r e s u l t s  from years of r e s e a r c h  axid 

e x p e r i e n c e  w i t h  a c r o p  i n  a p a r t i c u l a r  a r e a ,  V i n e s  were f i r s t  

p l a n t e d  i n  C a l i f o r n i a  a r o u n d  1700, and  i t  was not until 1981 

t h a t  a g r a p e  'HPH bandbook was a v a i l a b l e  for use, Due to the 

dynamic n a t u r e  of p e s t  p r o b l e e t s  a a d  manageBen%, i m p r o v e m e n t s  

w i l l  c o n t i n u e  t o  be m d e  and  r e c o m m e n d a t i o n s  w i l l  v a r y  depending 

on Xocaf c . u n d i t i o n s ,  I t  is i a p o r t a n t  t o  realize that e v e n  khough 

there is much to l e a r n  of t h e  p e s t  contplex i n  viaifera in 

U a s h i n y t o n ,  i m p r o v e m e n t s  can be made ~ o u  w i t h  o u r  c u r r e n t  l e v e l  

of awareness, w h i c h  w i l l  lead t o  more effective a n d  s a f e  pest 





APPENDIX A - QUESTIONNAIRE 

1. How many acres of vines do you have in each of the following age 

classes? less than 3 yrs. 
3 ps. plus 

2. Are you a member of the Washington State Grape Society? 
Yes - 
No - 

3. Do you plan to join the wine growers associatian that is being 

formed? Yes 
No - 

Undecided - 

4. Below is a list of possible available sources of advice on grape 
production . Please rank each of these in order of preference. $f 
you don't refer to a particular source, please rank " 0 " .  

Coop: Ext. Service Other growers - 
Farm Supply comp. Winery fieldmen 
Private consultant County extension 

Books - Magazines - 
Own expertise - Other - 

5. Where do you usually get advice on controlling weed, insect, disease, 
or vertebrate pests? List the top three in order of preference. 

6. Do you use the Cooperative Extension Spray Guide for Grapes as your 
main source of reference for pest control? 

Yes 

No - 



7.  Are you s a t i s f i e d  w i th  t h e  p e s t  c o n t r o l  adv ice  a v a i l a b l e  a t  p resen t?  

Yes 

No 

If your answer i s  no,  p l ~ a s e  exp l a in :  

8. Do any of t h e s e  i n s e c t s  r e q u i r e  c o n t r o l  measures i n  your v ineyard? 

If s o ,  p l ea se  l i s t  t h e  chemical  used ,  method o f  a p p l i c a t i o n ,  a n d .  

usua l  number o f  a p p l i c a t i o n s  made. If t hey  pose no problem, p l ace  

a  " O w  i n  t h e  last  column. 

1WTHOD O F  DiO. OF 
INSECT 1 CHEAICAL 

Cutworms 

Leafhoppers 

Black Vine Weevil 

Thr ips  

AI'PLI C A T I O N  4 APPLIC. 4 

1 

Mites 

Grape T w i g  Borer 

Phy l loxera  

9 .  How do you dec ide  when t o  app ly  an  i n s e c t i c i d e ?  

+ 

I 1 

Other 

1 0 ,  Which i n s e c t s  i f  any,  do you check o r  monitor r e g u l a r l y !  

I 



1-1. Do any of these diseases requirc control measures in your vineyard? 

If so, please list the chemical used, method of application, and 
number of applications usually made. Again, if they pose no problem, 

place a "0"  in the last column. 

NETHOD OF 
DISEASE I CHEMICAL 1, APPLICATION 
Crown gall 

Eutypa dieback 

Other 

- 

Verticillium wilt 

k owdery mildew 

Botrytis bunch rot 

12. How do you decide when to apply a fungicide? 

- -- 

13. What diseases. if any, do you check or monitor regularly'? 

14. How many acres of vines do you have under each of these irrigation 

systems? What type of vegetation management do you use with each? 

- 

A) Permanent cover crop between rows, residual herbicide under vines. 
B )  Annual cover crop between rows, residual herbicide under vines. 

C) Clean culture between rows, residual herbicide under vines. 

D) Natural vegetation covers vineyard floor. 
E) Other, please specify: 

FURHOVV' OVERHEAII DRIi? CENTER PIVOT 
Acres 

Vegetation 
Management 

I 



15. What weeds, if any, are most troublesome in your vineyard. How do 

you attempt to control these? 

WEEDS CONTROL 

16. Do you use herbicides regularly? Yes 

No - 
If you answered yes, please explain your normal herbicide program. 

l7.Do you have difficulty in deciding which herbicides to use? 
Yes 

No --- 
Don't use 

18. Excluding birds, do you have problems with any vertebrate pests in 
your vineyard? 

Yes 

No - 
If so, what are the problem species, and what measures have you taken 
to prevent damage? 

19. Are birds a problem at any of your vineyard sites? 
Yes 

f No - 

If you answered yes, which species are present, and which do you 

think are causing crop loss? 



20. Which of the following control measures have you tried? 

electr. noisemakers 

propane exploders 
plastic flagging 
distress calls - 
netting - 

repellants 

trapping 

shooting 
scarecrows 

ot%r - 
Of the above methods, rhich d o  you think are most effective? 

Please rank the top three. 

21.. Please estimate in percentage of your crop lost, the damage caused by 

birds in 1982, 1981, and the average over the last five years. 

22. Has your vineyard soil ever been sampled to estimate the nematode 

poplation? 
Yes 

No - 

23. Are you aware that nematodes sometimes cause substantial yield re, 

duction and may trananit virus? 
Yes 

24. How much money did you spend on pesticides last year? 
Total 

Don' t know 
Conf idenkial - 



2 5 .  What is the percentage of total control cost for each pest cate- 
gory listed below? 

Other 
4 

26. What levels of control do you feel you are getting? Rate as excel- 
lent, good, fair or poor. 

Insects 'Needs 

Disease Birds 

27. Which pests do you have difficulty in controlling, if any'? 

20. Could y o u  use help with: 

Identification of 

Timing of pesticil 

pests 

de applicat 

Choice of chemicals 

Methods of application 

ions 

2 9 .  What are your threc  moot persistent pest problems? 

1. 

2. 

3 0 .  Are these pests generally associated with a particular variety or 
age class of vines? 

If yes, please explain: 

Yes 

N 0 - 



31. A pest management service could be developed Which would specialize 
in wine grapp production problems. It might offer the following 

services : 

1. Weekly visit to vineyard. during the growing season. 
2. Identification and monitoring of major insect and di- 

sease pests. 

3. Advice as to the need for pesticide application and 
t irning . 

4. Advice as to the choice of pesticide and method of 
application. 

5. Advice as to nematode sampling and control recommen- 
dations for setting up new vineyards. 

6. Advice on control of other pests such as birds, deer, 
and weeds. 

If this range of services were available from a single source, 

would you consider using it? 
Yes 

No - 
Undecided 

3 2 .  Would a consultant service be more attractive to you if it offered 

services beyond just pest control? 

Yes 

No - 
Undecided 

If you answered "yes", what other services should be provided? 

33. What do you think would be a reasonable charge per acre for the 
service described in question 31? 

34. If such a service were available, how should it be controlled? , 

Growers Association 

Private business 

Winery 



WINERY SUPPLEMENT 

35. 30 you crush grapes that are purchased from other growers? 
Yes 

No - 

3 6 ,  Do you supply these growers with pest management advice? 
Yes 

No -- 

37. If the answer to question 36 is "yes", could you describe the na- 
ture of this relationship? 

38. Do you think that there is any particular area or segment of the 
grower population in which pest management needs improvement'? 

Yes 

No 

Don't k ~ o w  

3 9 .  If you answered "yes", do you think this segment would use a 
service such as 1 have described'? 

Yes 

No - 
Maybe 

40. If a grower contracting with your winery were to use services 
provided by a pest management specialist, do you foresee any strain 

that this might place on your relationship with that grower? 



APPENDIX B 

S i z e s  of Vinifera Plantings of Growers s u r v e e a  

Grower dm. 

Non-Bearing 
Acreage 

1500 

45 

218 

- 
73 
- 
30 

10 

35 

5 0  

10 

58 

23  

50 

1- 3 

- 
38 

25 

12 

16 

2 

16 

Ll 

159 

Bearing 
Aweage 

1300 

450 

- 
179 

85 

113 

80 

100 

6 5  

41 

70 

8 

35 

7 

44 

50 

- 
8 

20 

16 

22 

7 

10 

Total 
Acreage 



Grower No. 

24 

Non-Bearing 
Acreage 

Bearing 
Acreage 

Total 
Acreage 

Total : 2273 2989 5062 

a Based on grower response to question no, 1 of questionnaire, 
(March, 1983) .  
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