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UNINJURED TREES--A MEANINGFUL GUIDE 
TO WHITE-PINE WEEVIL CONTROL DECISIONS 

The white-pine weevil ,  Pissodes s t r o b i ,  is a pa r t i cu -  
l a r l y  in s id ious  f o r e s t  pes t  t h a t  can render  a s t and  of hos t  
t r e e s  v i r t u a l l y  wor th less .  I t  r a r e l y ,  i f  ever ,  k i l l s  a 
t r e e ;  but  t h e  crooks, forks ,  and i n t e r n a l  d e f e c t s  t h a t  de- 
velop i n  a t tacked t r e e s  over a period of yea r s  may reduce 
t h e  merchantable volume and value of t h e  t r e e  a t  ha rves t  age 
t o  zero.  Dol la r  l o s s e s  a r e  e s p e c i a l l y  high i n  p l a n t a t i o n s  
where c o s t s  of p l an t ing  and c a r e  have been incurred.  

Af ter  establ ishment  of t h e  weevil  i n  a f o r e s t  s t and  
o r  p l an ta t ion ,  an increas ing  number of t r e e s  are a t tacked 
two o r  more t imes.  Conversely, t h e  number and propor t ion  of 
t r e e s  remaining f r e e  of weevil  damage dec l ines .  A s  t h e  r e -  
coverable volume and value of t h e  t r e e  c rop  i s  reduced i n  
successive years ,  t h e  owner o r  manager is  confronted wi th  
t h e  quest ion,  " s h a l l  I apply c o n t r o l  now?" For h i s  de- 
c i s ion ,  he must have sound and meaningful c r i t e r i a  o r  s tand-  
a rds .  

The r ecen t  adopt ion of a white-pine weevil  c o n t r o l  
program by t h e  New York S t a t e  Conservation Department on 
s e l e c t e d  S t a t e  r e f o r e s t a t i o n  a reas  br ings  t h e  problem of 
developing proper c r i t e r i a  f o r  dec i s ions  on c o n t r o l  sharp ly  
before us.  A s  wi th  most o t h e r  i n s e c t  pes ts ,  t h e  weevil  
problem is confounded by t h e  i n t e r p l a y  of b i o l o g i c a l  and 
purely economic cons idera t ions .  E s s e n t i a l l y ,  both b o i l  down 
t o  t h i s :  t h e  p l a n t a t i o n s  s e l e c t e d  f o r  c o n t r o l  must be a t  o r  



approaching t h e  l i m i t  of t o l e r a b l e  i n j u r y  by t h e  weevi l ,  and 
each must j u s t i f y  by i t s  p re sen t  o r  p o t e n t i a l  va lue  t h e  
added c o s t  of p r o t e c t i o n  a g a i n s t  t h e  weevi l .  The primary 
entomological  f a c t o r  i s  t h e  i n s e c t  popula t ion  l e v e l  and t h e  
c o r o l l a r y  damage ; sound dec i s ion  r e q u i r e s  a  p r a c t i c a b l e  and 
meaningful measure o r  index of one o r  both.  What fo l lows  is 
concerned wi th  such an index.  

For t h e  New York program, which p r e s e n t l y  involves  
on ly  white  p ine  p l a n t a t i o n s ,  s t anda rds  have been proposed 
t h a t  s p e c i f y  t h e  d e s i r e d  r e s u l t s  i n  terms of number of c rop  
trees per ac re  a t  ma tu r i t y  o r  ha rves t  age. General guide- 
l i n e s  f o r  whi te  p ine  management s i m i l a r l y  po in t  t o  produc- 
t i o n  of a given number of h igh-qua l i ty  t r e e s  per  ac re .  V a r i -  
a t i o n  i n  s i te  q u a l i t y  is  recognized, and t h e  s tock ing  spec i -  
f i c a t i o n s  change wi th  s i t e  c l a s s  accordingly.  Y e t  t h e  allow- 
ab l e  l i m i t s  of weevi l  damage are expressed  i n  t h e  form of 
percentage of trees weevi led i n  t h e  c u r r e n t  (o r  previous)  
year .  This  is t h e  g e n e r a l l y  accepted measure of weevi l  - 
popula t ions  f o r  both decision-making and a f t e r -  c o n t r o l  
eva lua t ions .  But f o r  t h e  f o r e s t e r  r e spons ib l e  f o r  dec id ing  
when and where t o  apply c o n t r o l ,  cons ide rab l e  omniscience 
is  needed t o  conver t  t h i s  measure i n t o  terms of h i s  objec-  
t i v e s ,  which d e a l  w i th  t h e  number of trees remaining un- 
damaged r a t h e r  t han  t h e  percentage weeviled i n  a  g iven  year .  

Weevil surveys and popula t ion  s t u d i e s  i n  t h e  North- 
e a s t  have shown t h a t  a cumulat ive damage index based on t h e  - 
number of trees remaining f r e e  of weevi l  i n j u r y  i s  both a  
l o g i c a l  and b i o l o g i c a l l y  s i g n i f i c a n t  c r i t e r i o n  f o r  c o n t r o l  
dec i s ions .  I t  pu t s  t h e  f a c t o r  of a l lowable damage d i r e c t l y  
i n  terms t h a t  can  be i n t e r p r e t e d  and used by t h e  f o r e s t  o r  
p l a n t a t i o n  manager. The f i e l d  d a t a  a r e  ob ta ined  j u s t  as 
e a s i l y ;  and, because no conversion t o  percentages i s  in-  
volved, t h e r e  i s  a  s t a t i s t i c a l  advantage too .  From t h e  
b i o l o g i c a l  s t andpo in t  t h e  cumulative number of unweeviled 
trees i s  a  f a r  more s t a b l e  v a r i a b l e  t han  percentage of t r e e s  
weeviled i n  succes s ive  years .  P l o t t e d  g raph ica l ly ,  t h i s  
becomes a  smooth curve,  whi le  c u r r e n t  percentage of weevil-  
i n g  g e n e r a l l y  becomes a  broken l i n e ,  i n  which only  a gene ra l  
t r e n d  is  apparent  a t  b e s t .  

To i l l u s t r a t e  t h e  number-of -undamaged-trees index and 
t o  compare it wi th  percentage c u r r e n t  weevi l ing,  t h e  d a t a  
from s i x  weevil-survey p l o t s  i n  New York f o r  t h e  yea r s  1952- 
57 are shown i n  F igure  1. The trees i n  t h e s e  p l o t s  were 1 
t o  2 f e e t  t a l l  i n  1952 and showed no evidence of weevi l  
damage--although some weevi l s  may have been p re sen t .  I n  t h e  
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Figure 1.--The number-of-undamaged-trees index 
( s o l i d  l i n e )  compared with percentage of cur-  
r e n t  weevil ing (broken l i n e )  a s  a c r i t e r i o n  

f o r  c o n t r o l  dec is ions .  

f i gu re ,  t h e  p l o t s  a r e  numbered simply 1 t o  6. The s c a l e  f o r  
cumulative number of t r e e s  unweeviled is  on t h e  l e f t  s i d e  
and t h a t  f o r  percentage of t r e e s  weeviled is  on t h e  r i g h t .  

The upper se t - -P lo t s  1, 2 ,  and 3--represent l i g h t ,  o r  
a t  l e a s t  slowly developing, i n f e s t a t i o n s .  P l o t  3 gave e v i -  
dence of a sharp ly  r i s i n g  weevil  populat ion i n  1955, but  it 
re turned  t o  a low l e v e l  i n  1957. I n  these  p l o t s ,  t h e  down- 
ward curve of unweeviled t r e e s  is  shallow, o r  r a t h e r  f l a t ;  
and t h e  annual percentage va lues  f l u c t u a t e  a t  a low l e v e l .  

The lower se t - -P lo ts  4, 5, and 6--are i n d i c a t i v e  of 
f a s t  -developing i n f e s t  a t  ions.  The curve of unweeviled trees 
i s  more sharp  and s t e e p ;  t h e  upward t r end  i n  percentage of 
cu r ren t  weevil ing is  more pronounced and longer sus ta ined .  



Even i n  such cases ,  however, t h e  degree of change i s  usua l ly  
impossible t o  p r e d i c t .  In  P l o t  6, f o r  example, t h e r e  was a 
more o r  l e s s  r egu la r  increase  i n  weevil ing each year till 
1956--then it jumped from 13 percent  t o  41  percent  i n  1957. 
The percentage of weevil ing t h a t  might occur i n  1958 would 
have been anyone's guess a t  t h a t  t ime. 

In  c o n t r a s t ,  t h e  smoother l i n e s  of t h e  p l o t t e d  cumu- 
l a t  i ve  number of unweevi l ed  t r e e s  permit reasonably accura te  
p ro jec t ion  and thus  p r e d i c t i o n  of t h e  s i t u a t i o n  a t  l e a s t  1 
year i n  advance. And these  d a t a  a re  i n  terms most meaning- 
f u l  t o  t h e  p r a c t i c i n g  f o r e s t e r .  

O f  added eco log ica l  i n t e r e s t  is  t h e  v a r i a t i o n  i n  form 
and shape of t h e  proposed damage-index curves. Analysis of 
t hese  d a t a  i n  conjunct ion wi th  those  of phys ica l  and b i o t i c  
f a c t o r s  known o r  guessed t o  a f f e c t  weevil  behavior and sur -  
v i v a l  should provide f u r t h e r  i n s i g h t  i n t o  t h i s  complex and, 
possibly,  provide a workable b a s i s  f o r  cha rac te r i z ing  high 
and low hazard a reas  o r  s tands .  
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