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E ASTERN w h i t e  p ine  is one of t h e  most impor tan t  saw- 

timber spec ies  i n  the  Northeast .  Th i s  s p e c i e s  would 

have s t i l l  g r e a t e r  p o t e n t i a l  va lue  were i t  n o t  f o r  

the  whi te-pine weevi l ,  Pzssodes s t r o b i  (Feck) ,  its most s e -  

r i o u s  i n s e c t  p e s t .  T h i s  i s  a n a t i v e  i n s e c t  t h a t  o c c u r s  

throughout the  range of e a s t e r n  white pine.  A l a r g e  percent-  

a g e  of  t h e  w h i t e  p i n e s  i n  n a t u r a l  s t a n d s  and p l a n t a t i o n s  

have been a t t a c k e d  once o r  more; and t h e  c rooks  o r  f o r k s  

t h a t  r e s u l t  from a t t a c k  g r e a t l y  reduce the  q u a l i t y  and quan- 

t i t y  of timber t h a t  such s tands  produce. 

The s i z e  of the  l o s s  i n  merchantable volume of s tand-  

i n g  white pine  caused by the  whi te-pine weevil  was revealed 

i n  a s t u d y  made i n  New Hampshire (6). The average  volume 
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l o s s  was 13 p e r c e n t  i n  p o l e - s i z e  t r e e s  ( 5  t o  8.9 i n c h e s  

d.b.h. ), 40 percent  i n  the sawlog por t ion  (board-foot  volume) 

of sawtimber t r e e s  ( 9  inches d.b.h. and over) and 70 percent 

i n  t h e  por t ion above sawlog l i m i t s  of merchantabi l i ty  (cubic 

volume). 

White p ine  i s  n o t  t h e  only t r e e  s p e c i e s  a t t a c k e d .  

Norway spruce p l a n t a t i o n s  have been severe ly  a t t acked  by the 

weevil  i n  t h e  E a s t ,  and j ack  pine p l a n t a t i o n s  i n  t h e  Lake 

S t a t e s  a r e  a l s o  vu lnerab le .  The weevi l  a t t a c k s  a l l  c o n i f e r  

t r e e s  except balsam f i r  and hemlock. 

HE OBJECTIVE of our resea rch  T 
program is t o  deve lop  e f f i c i e n t  methods of r educ ing  l o s s e s  

of whi te  p ine  due t o  t h e  weev i l .  Although a  g r e a t  d e a l  of  

va luab le  resea rch  has been done, many q u e s t i o n s  remain un- 

answered. 

U.S. Fores t  Service  research on the  white-pine weevil 

has  taken s e v e r a l  courses .  We a r e  seek ing  more informat ion 

abou t  t h e  i n s e c t  i t s e  1  f .  We a r e  s e e k i n g  more e f f e c t i v e  

methods of  c o n t r o l  by s p r a y i n g .  We a r e  a l s o  s t u d y i n g  t h e  

t r e e  spec ies  i t s e l f  i n  i ts  r e l a t i o n s h i p  t o  the  i n s e c t .  

The time i n  the  s p r i n g  when weevi ls  emerge is an i m -  

p o r t a n t  f a c t o r  i n  c o n t r o l .  Godwin and Bean (3) have shown 

t h a t  t h e r e  is a  c l o s e  c o r r e l a t i o n  between emergence and 

a v e r a g e  and maximum d a i l y  t e m p e r a t u r e s ,  and t h a t  w e e v i l  

emergence can be p red ic ted  by us ing  cumulative degree-hours 

above 40' F. A reasonably a c c u r a t e  e s t i m a t e  can be made of 

the  degree and r a t e  of weevil emergence i n  the  sp r ing .  With 

t h i s  in fo rmat ion ,  b e t t e r  s p r a y  t r e a t m e n t s  can be d e v i s e d .  

This  t iming of  sp ray  a p p l i c a t i o n s  is p a r t i c u l a r l y  important 



for  spray materials  tha t  have a  br ie f  residual e f f ec t .  

The d is tances  weevils may f l y  is very important when 

considering the degree of i so l a t i on  required f o r  small ex- 

perimental spray p l o t s ,  and a l s o  fo r  l a rge  cont ro l  opera- 

t ions .  Barnes ( 1 )  has done considerable work on the f l i g h t  

hab i t s  of the weevil .  To ge t  more s p e c i f i c  information on 

dispersal  we t r i e d  tagging weevils with radioactive isotopes. 

We released 1,600 weevils tagged with Scandium-46 in Septem- 

be r  i n  a  small  p l a n t a t i o n  and t r a c e d  them the  fo l lowing  

s p r i n g  ( 4 ) .  While the  lengths  of ind iv idua l  f l i g h t s  were 

not  measurable, the  d i s t i n c t  s t r a t i f i c a t i o n  suggested t h a t  

weevil movement of 300 t o  400 f ee t  was the r e s u l t  of d i r e c t  

uninterrupted f  1 ight  from the release t r ee s .  

We f ee l  t h a t  s t i l l  fur ther  s tud ies  should be made of 

weevil dispersion. I f  weevils could be tagged in  the spring,  

there  would not be the  l o s s  of t r ea t ed  weevils  dur ing  the 

winter.  Present plans are t o  use Scandium-46 again but a t  a  

lower s p e c i f i c  a c t i v i t y  than was used i n  t he  f a l l ,  and t o  

tag some 3,000 t o  4,000 weevils for  release in a  large plan- 

ta t ion i n  the spring. 

E ARE a l s o  studying egg-laying w 
h a b i t s .  It has been repor ted  t h a t  t he  weevils  i s s u i n g  i n  

August do not mate u n t i l  the  following spr ing ,  and tha t  in-  

semination does not  take place i n  the  f a l l .  In labora tory  

t e s t s ,  84 percent of the females i so la ted  from male weevils 

in  ear ly  November produced viable eggs i n  the spring. 

To determine t o  what ex ten t  f a l l  insemination occurs 

in  the f i e l d ,  female weevils were col lected in  ear ly  October 

and were immediately placed i n  an overwinter ing  cage by 



themselves. Th i r ty - fou r  percent  of these females l a i d  v i -  

able eggs the next spring,  which indica tes  t ha t  f a l l  insem- 

ina t ion  is high. The f a c t  t h a t  many females a r e  ready and 

ab le  t o  ovipos i t  immediate1 y a f t e r  emergence i n  the spr ing  

without fur ther  mating is important i n  the timing of sprays. 

We are  a l s o  studying various physical aspects of the 

t ree  such as  the e f f e c t  of bark thickness and leader diame- 

t e r  i n  r e l a t i o n  t o  ovipos i t ion .  To determine the poss ib le  

ex i s t ence  of  r a c i a l  d i f f e r ences  i n  e a s t e r n  white pine t o  

weevil r e s i s t ance ,  an experimental p l an t ing  of white pine 

t rees  from 12 d i f f e r e n t  sources has been made. I n  t h i s  con- 

nec t ion  i t  w i l l  be necessary  t o  s tudy  t h e  e f f e c t  of t h e  

various oleoresins,  auxins, e t c . ,  on the insec t ,  which means 

we need t o  know considerable about the chemistry and physi- 

ology of the t r ee  and the physiology of the adult  weevil. 

E XPERIMENTS and cont ro l  pro- 

j e c t s  s ince  1939 have proved conclusively t h a t  the white- 

p ine  weevil can be c o n t r o l l e d  t o  a  he igh t  of 1 6  f e e t  by 

us ing  a knapsack sprayer  with concentrated lead a r sena t e  

spray ( 2 ) .  Spraying with lead a rsena te  can be done a t  any 

time from December u n t i l  the buds s t a r t  t o  expand about May 

1. The upper ha l f  of each leader  should be sprayed t o  the 

runoff point.  

The knapsack-sprayer technique has now been used with 

exce l l en t  r e s u l t s  f o r  a  number of the newer i n sec t i c ides .  

The following mater ia l s  and s t rengths  may be depended upon 

t o  control the white-pine weevil when applied i n  l a t e  March 

or e a r l y  Apr i l .  Control i n  t h i s  case means t h a t  less than 

%# percent of the t r ee s  become weeviled. 



1. L.indane emulsion % percent  plus Aroclor 5460. 
2 .  Heptachlor emulsion 2 percent .  
3 .  Heptachlor emulsion 1 percent  p lus  Aroclor 5460. 
4 .  Endrin emulsion 1 percent  plus Aroclor  5460. 
5. Malathion emulsion 2 percent  plus Aroclor 5460. 
6.  LJlYT emulsion 2 percent .  

With a t  l e a s t  one of these mater ia l s ,  weevil control  

is now poss ib le  with f a l l  appl ica t ions .  Gn October 24 and 

25, 1956, t h r ee  blocks of t r e e s  were sprayed w i t h  2 - ,  I - ,  

and Lindane emulsion, with the add i t i on  of l i k e  

percentages of Aroc lor  5460, r e p l i c a t e d  t h r e e  t imes.  In  

1957 only 1 t r e e  out of the  10,000 t r e e s  sprayed was wee- 

v i l ed .  

s PRAYING large plantat ions with 

a  he l i cop te r  has given very good cont ro l .  The most s a t i s -  

fac tory  r e s u l t s  were obtained when a s o l u t i o n  or  emulsion 

containing 2 pounds of CIJT i n  2 gal lons of l i qu id  per  acre  

was applied i n  the spring. 

Spraying wi th  fixed-wing a i r c r a f t  has not  been s o  

s a t i s f a c t o r y .  However, wi th  some of the newer ma te r i a l s ,  

both types of a i r c r a f t  may give good control  with a  smaller 

amount of insect icide and l iquid per acre.  

Preliminary t e s t s  of a  2-percent granular formulation 

of Endrin gave promising r e su l t s  for  the control of hiberna- 

t i n g  weevils a t  a  r a t e  of 1 pound Endrin per acre (5). Last 

winter  s eve ra l  add i t i ona l  ma te r i a l s  a t  r a t e s  ranging from 

1 pound ac t ive  ingredient  per acre  t o  '/4 pound per acre con- 

firmed the promising r e s u l t s  obtained e a r l i e r .  Two materi-  

a l s ,  A ld r in  and Heptachlor ,  r e s u l t e d  i n  no emergence of 



caged weevils i n  t rea ted  areas a t  $4 and pounds per acre of 

a c t i v e  i n g r e d i e n t .  A l a r g e r  s c a l e  t e s t  u t i l i z i n g  %-acre  

p l o t s  was conducted t h i s  f a l l  (1957) ,  u s i n g  Ald r in  and 

Heptachlor a t  these two ra tes .  
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