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INSECT PROTECTION BY COMR CHANGES No. 57 

Animals and i n s e c t s  have va r ious  means of p r o t e c t i n g  and ma in t a in ing  
t h e i r  popula t ions .  One is  t o  change c o l o r  t o  make them less conspicuous i n  
t h e i r  n a t u r a l  h a b i t a t s .  Pupae of t h e  p i n e  b u t t e r f l y ,  which s e r i o u s l y  d e f o l i -  
a t e d  ponderosa p i n e  nea r  Okanagan Landing, B. C . ,  were green,  greenish-black 
o r  b lack .  Such c o l o r a t i o n  d i f f e r e n c e s  have been a t t r i b u t e d  t o  p a r a s i t i s m  and 
t o  s ex .  

To o b t a i n  an  understanding of t h e  b a s i s  f o r  pupa l  c o l o r a t i o n ,  l a r v a e  
were c o l l e c t e d  a t  t h e  s i t e  of t h e  ou tbreak  and r ea red  i n  t h e  l abo ra to ry .  
Re l a t i onsh ips  between pupal  c o l o r a t i o n  and s e x  of emergent a d u l t s ,  i n c i d e n c e  
o f  p a r a s i t e s ,  a v a i l a b i l i t y  of food and d i f f e r e n c e s  i n  l i g h t  and background 
c o l o r  du r ing  l a r v a l  development were s t u d i e d .  The tests were done i n  sc reen-  
topped s e a l e r s  o r  i ncuba t ion  c a b i n e t s  w i t h  incandescent  i l l umina t ion ,  a t  
t empera tures  ranging from 20 t o  25' C.  Larvae used f o r  t h e  n u t r i t i o n  s tudy  
were f e d  ponderosa p i n e  need le s  a t  d a i l y  o r  weekly i n t e r v a l s ;  i n  o t h e r  ex- 
per iments  l a r v a e  were fed  d a i l y ,  and i n  t h e  prepupal  s t a g e  placed on f o l i a g e  
of e i t h e r  t h e  c u r r e n t  growth y e a r ,  t h e  prev ious  y e a r  o r  on d e f o l i a t e d  f s i g s ,  
A r t i f i c i a l  backgrounds were provided by t h e  u se  of open-topped wh i t e  o r  b l a c k  
paper  boxes.  

A r e l a t i o n s h i p  was n o t  found between pupal  c o l o r a t i o n  and s e x  of t h e  
a d u l t s  n o r  were dark pupae always p a r a s i t i z e d .  Pupat ion  o f t e n  occurred on 
d e f o l i a t e d  twigs and t h e  pupae were u s u a l l y  heav i ly  pigmented. This  sugges ted  
t h a t  a  l i m i t e d  food supply du r ing  l a r v a l  development might t r i g g e r  pigment 
format ion  a t  pupat ion.  Within a  common background, however, d i f f e r e n c e s  were 
n o t  ev iden t  i n  t h e  c o l o r  of pupae from well-fed o r  underfed l a r v a e .  Pupae 
from those  which had been p laced  on f o l i a g e  of t h e  c u r r e n t  growth y e a r  had t h e  
l e a s t  p igmenta t ion  and those  p laced  on t h e  dark d e f o l i a t e d  twigs t h e  g r e a t e s t .  
Th i s  t r e n d  was s u b s t a n t i a t e d  when w h i t e  and b l ack  a r t i f i c i a l  backgrounds were 
used.  Laboratory tests conducted i n  p a r t i a l  and complete darkness  sugges ted  
t h a t  t h e  development of p igmenta t ion  is  l i g h t  s e n s i t i v e .  

Green pupae on f s i g s  and b l a c k i s h  pupae on new f o l i a g e  a r e  r a r e l y  
encountered i n  t h e  f i e l d .  It is  conce ivable  t h a t  green pupae on twigs a r e  
t h o s e  whose l i g h t  s e n s i t i v e  s t a g e  occur red  dur ing  darkness ,  and t h a t  pupa t ion  
must r a r e l y  occur  a t  n i g h t .  A l t e r n a t i v e l y ,  pupae t h a t  c o n t r a s t  s h a r p l y  w i t h  
t h e i r  background may have been  e l imina t ed  by p reda to r s .  A r e l a t i o n s h i p  
between t h e  i n t e r a c t i o n  of l i g h t  and background cond i t i ons ,  and t h e  p r o v i s i o n  
of  p r o t e c t i v e  c o l o r a t i o n  du r ing  a  vu lne rab l e  s t a g e  of development seems 
a p p a r e n t .  
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