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EFFECT OF DIELDRIN IN THE GLUE LINE OF OAK PLYWOOD 
PANELS IN PREVENTING LYCTUS BEETLF: DAMAGE 

For many yea r s  t h e  lumber i ndus t ry  has  been seek ing  
improved methods of p revent ing  decay and i n s e c t  damage t o  
lumber and o t h e r  wood produc ts .  One r e l a t i v e l y  new approach 
t o  t h i s  problem is t h e  add i t i on  of t o x i c  chemicals i h  ply-  
wood g lue s  t o  prevent  i n f e s t a t i o n s  o r  r e s t r i c t  feed ing  in -  
ju ry  by wood-boring i n s e c t s .  Wood products  t r e a t e d  i n  t h i s  
manner have been marketed i n  some coun t r i e s ,  and s t u d i e s  
have shown t h a t  t h e  t o x i c  a d d i t i v e s  are e f f e c t i v e  i n  pre-  
ven t ing  c e r t a i n  t ypes  of i n s e c t  damage .' 

A t  p resen t ,  s i m i l a r l y  t r e a t e d  plywood is no t  a v a i l -  
ab l e  i n  t he  United S t a t e s .  However, test samples have been 
prepared by manufacturers  i n t e r e s t e d  i n  a damage-free prod- 
u c t .  I n  1958, s p e c i a l  oak plywood pane ls  were made f o r  t e s t -  
i ng  t h e  e f f e c t i v e n e s s  of var ious  concen t r a t i ons  of d i e l d r i n 2  
i n  s e v e r a l  types  of g lue  f o r  p revent ing  i n f e s t a t i o n s  by a 
powder pos t  b e e t l e .  This  no te  summarizes t h e  i n i t i a l  r e -  
s u l t s  wi th  t h i s  experimental  product .  

l ~ a m b l y n ,  N. and Gordon, A. C o n t r o l  o f  b o r e r  a t t a c k  i n  plywood by use  of  
p r e s e r v a t i v e  i n  t h e  glue.  CSIRO F o r e s t  Prod. News Let .  180: 1-2. 1950. 

h n t i o n  of canmercial  products  i s  n o t  t o  be  cons t rued  a s  endorsement of 
them by t h e  F o r e s t  S e r v i c e  o r  U. S. Department o f  A g r i c u l t u r e .  



Tes t  Ma te r i a l s  

Plywood.--The test samples were r e d  oak plywood (3/16 
inch-3 p ly )  panels ,  6 inches  square,  w i th  d i e l d r i n  combined 
i n  four  adhesive mixes. D ie ld r i n  concent ra t ions  were based 
on percent  of weight of g lue  s o l i d s  and va r i ed  from 0 . 1  t o  
0 . 5  percen t .  The pane ls  were coded a s  fol lows:  

D i e l d r i n  Content -- 
Code Percen t  Actual 

Adhesive mix No. A B C D - 
Cold P re s s  Casein K 8881 0 .0  0 . 1  0.25 0 .5  
Cold P re s s  Urea K 8882 .o .1 .25 . 5  
Hot P re s s  Urea K 8883 . O  .1 .25 $ 5  
Hot P r e s s  Phenol K 8884 . O  .1 .25 . 5  

Each t e s t  r e p l i c a t e  included t h e  16 pos s ib l e  combinations of 
g lue -d i e ld r i n  mixtures .  Fresh-cut p i ece s  of oak limbwood of 
t h e  type  used t o  breed Lyctus were added t o  each r e p l i c a t e  
a s  c o n t r o l s  t o  h e l p  eva lua t e  t h e  t e s t  method and t h e  s u i t -  
a b i l i t y  of t h e  plywood a s  food f o r  t h e  b e e t l e s .  

Insec t s . - -Adul t s  of t h e  sou thern  l y c t u s  bee t l e ,  
Lyctus p l an i co l  l i s  Lec., were t h e  t e s t  i n s e c t s ,  and on ly  
t hose  b e e t l e s  which had emerged w i th in  a 24-hour per iod  from 
i n f e s t e d  wood i n  c u l t u r e  cans were used a s  t e s t  specimens. 

Procedure 

Each 6-inch plywood panel  was qua r t e r ed  i n t o  3-inch 
squares ,  and two of t he se  were des igna ted  a s  samples f o r  
each pane l .  The exposed t o x i c  g lue  l i n e  was s ea l ed  wi th  
p a r a f f i n .  Tes t  con t a ine r s  were g l a s s  l a n t e r n  chimneys wi th  
cheesec lo th  covers .  T h i r t y  Lyctus  a d u l t s  were placed i n  
each con t a ine r  wi th  two plywood s e c t i o n s .  

F ive  r e p l i c a t e s  were exposed t o  a t t a c k  i n  November 
and December 1958 and maintained a t  room temperature  (72' - 
75OF.) and low humidity.  Two more r e p l i c a t e s  were s t a r t e d  
i n  March 1959 i n  a temperature-humidity c o n t r o l l e d  room a t  
80°F. and approximately 40-percent humidi ty .  These l a t t e r  
cond i t i ons  a r e  very favorab le  f o r  powder post  b e e t l e  devel-  
opment. In  t h e  f i r s t  l o t  when no evidence of Lyctus feed ing  
was de t ec t ed  i n  5 months (where t h e  humidity pos s ib ly  was 
t o o  low f o r  normal development), t h e  t e s t  samples of t he se  
f i v e  r e p l i c a t e s  were t r a n s f e r r e d  t o  t h e  c o n t r o l l e d  room i n  
May and r e i n f e s t e d  wi th  f r e s h  b e e t l e s .  

A t  t h e  conc lus ion  of t h e  t e s t  i n  December 1959, each 
plywood s e c t i o n  was examined microscopica l ly  and p a r t i a l l y  
d i s s e c t e d  whenever s u i t a b l e  o v i p o s i t i o n  s i t e s  f o r  t h e  b e e t l e  
were ev iden t .  Where l a r v a l  f r a s s  o r  an opening t o  t h e  sur -  



Table  1.--Summary of d a t a  on plywood s e c t i o n s  

a t t acked  bv b e e t l e  l a r v a e  

D i e l d r i n  T e s t  
concentration units I n f e s t e d  P o t e n t i a l  damaging i n s e c t s  

1 

Percen t  Number Pe rcen t  Number Pe rcen t  

0 .0  1 0  41.7 135 81.8 

.1 1 0  41.7 2 3 13.9 

-25 3 12.5  6 3.7 

.50 1 4 . 1  1 .6 

i 

' ~ h e s e  a r e  i n s e c t s  removed by d i s s e c t i o n  of  t h e  plywood. 

f a c e  was de tec ted ,  t h e  g a l l e r i e s  were exposed t o  measure 
t h e  l eng th  and depth of p e n e t r a t i o n  by t he  l a r v a e .  On t he  
oak limbwood con t ro l s ,  on ly  a d u l t  emergence ho l e s  were 
counted, i n d i c a t i n g  t h e  succe s s fu l  completion of a  genera- 
t i o n .  

R e s u l t s  

There was no obvious damage t o  any of  t h e  plywood 
s e c t i o n s .  However, microscopic  examination revea led  t h a t  
eggs were depos i ted  and hatched on 21  percen t  of t h e  t e s t  
pane ls .  Table 1 summarizes t h e  d a t a  on t h e  i n f e s t e d  plywood 
s e c t i o n s .  

A l l  t h e  L y c t u s  b e e t l e  l a r v a e  recovered i n  d i s s e c t i o n  
were dead, and feed ing  had been r e s t r i c t e d  t o  2/16 t o  3/16 
of an inch  l a t e r a l l y  and about 1/32 of  an inch i n  dep th .  No 
d i r e c t  tunne l ing  t o  t h e  t o x i c  g lue  l i n e  was apparent,  a l -  
though t h e r e  i s  t h e  p o s s i b i l i t y  t h a t  t o x i c  chemical pene- 
t r a t i o n  from t h e  g lue  could have in f luenced  s u r v i v a l .  S ince  
feed ing  p a t t e r n s  d i d  not  vary between t o x i c  and nontoxic  
t e s t  samples, i t  was concluded t h a t  t he  l a r v a e  surv ived  f o r  
only a  b r i e f  per iod  and t h a t  a  de f i c i ency  of necessary nu- 
t r i e n t s  was t he  primary c o n t r o l  f a c t o r .  Other r e cen t  s t u d i e s  
have shown t h a t  t h e  n u t r i t i o n a l  requirements  of L y c t u s  a r e  
q u i t e  exact ing,  with high s t a r c h  conten t  a  c r i t i c a l  compo- 
nen t  of t h e  l a r v a l  d i e t .  Apparently t h e  plywood used i n  
t h i s  t e s t  was l a r g e l y  heartwood and low-starch sapwood which 
i s  unsu i t ab l e  f o r  normal development and s u r v i v a l .  

I n  c o n t r a s t ,  n ea r l y  a l l  t h e  1 x 3-inch c y l i n d r i c a l  
s e c t i o n s  of oak limbwood were moderately t o  heav i l y  i n f e s t e d .  
Larvae were s t i l l  a c t i v e l y  feed ing  when t h e  t e s t  was termi- 
na ted .  F ive  s e t s  of t he se  c o n t r o l s  completely d i s i n t e g r a t e d  



i n  4 t o  5 months from heavie r  a t t a ck ,  and i n  a l l  cases ,  an 
accu ra t e  count of t h e  numbers of emerging a d u l t s  was impos- 
s i b l e .  

I n  summary, no s i g n i f i c a n t  e f f e c t  was shown by d i f -  
f e r e n t  concen t r a t i ons  of d i e l d r i n  i n  t h e  g lue  l i n e  of t h e  
t e s t  plywood s e c t i o n s .  The type  of g lue  apparen t ly  d i d  no t  
a f f e c t  t h e  r e s u l t s .  Because s t a r c h  conten t  i s  a  c r i t i c a l  
f a c t o r ,  i t  i s  suggested t h a t  f u r t h e r  t e s t i n g  of t h i s  poten- 
t i a l l y  va luab le  method of p revent ing  L y c t u s  b e e t l e  damage t o  
oak plywood be done us ing  woods with h igh-s ta rch  conten t .  
Or, so  long a s  low-starch conten t  m a t e r i a l  i s  used, t h e  ply- 
wood i s  r e l a t i v e l y  s a f e  from a t t a c k .  
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