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ABSTRACT

RELATIONSHIPS BETWEEN TARNISHED PLANT BUG 
AND ALFALFA PLANT BUG (HEMIPTERA: Ml Rl DAE)

ON ALFALFA I N Ml CHI GAN

By

J o s e  I * Romero S.

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

f i e l d  c o n d i t i o n s ,  and  w e r e  d i r e c t e d  a t  d e t e r m i n i n g  i n t e r s p e c i f i c  

c o m p e t i t i o n  be t ween  t h e  mi r i d s  t a r n i s h e d  p l a n t  bu g ,  Lygus  1i n e o l a r i  s 

( P a l i  s o t  de  B e a u v o i s ) ,  a n d  t h e  a l f a l f a  p l a n t  bug ,  A d e l p h o c o r i s  

11n e o l a t u s  ( G o e z e ) .

The d e v e l o p m e n t a l  p e r i o d  o f  t h e  t a r n i s h e d  p l a n t  bug  was f o l l o w e d  

f o r  f i v e  s u c c e s s i v e  g e n e r a t i o n s  in  t h e  l a b o r a t o r y  u s i n g  pods  o f  g r e e n  

b e a n s  a s  t h e  h o s t .  I n t r a s p e c i f i c  c o m p e t i t i o n  in  t h e  t a r n i s h e d  p l a n t  

bug was o b s e r v e d  t o  be  a c c e n t u a t e d  by l a c k  o f  f o o d ,  i t s  c a n n i b a l i s t i c  

h a b i t ,  and  i n t e r f e r e n c e  by a c c i d e n t a l  c o n t a c t  be t ween  them.  The 

a l f a l f a  p l a n t  bug c o u l d  be  r e a r e d  o n l y  d u r i n g  t h e  p a r e n t a l  g e n e r a t i o n  

i n  t h e  l a b o r a t o r y .  The p r e l i m i n a r y  o b s e r v a t i o n s  on t h e  a l f a l f a  

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

t h e  egg  s t a g e  o f  t h i s  s p e c i e s ,  b u t  more i n v e s t i g a t i o n  i s  n e e d e d  on 

t h i s  s u b j e c t .  I n t e r s p e c i f i c  c o m p e t i t i o n  b e tw ee n  t h e  t a r n i s h e d  

p l a n t  bug and a l f a l f a  p l a n t  bug i s  shown by t h e  l o n g e r  d e v e l o p ­

m en t a l  p e r i o d ,  s h o r t e r  l o n g e v i t y ,  and  h i g h e r  v a r i a b i l i t y  o f  d e ­

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

w i t h  t h e  a l f a l f a  p l a n t  bug t h a n  when t h e  t a r n i s h e d  p l a n t  bug was 

r e a r e d  by i t s e l f .
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A w e e k l y  s u r v e y  by n e t  sweep s a m p l i n g  was made i n  f i v e  d i f ­

f e r e n t  a l f a l f a  f i e l d s  a n d  o b s e r v a t i o n s  w e r e  made on t h e  v a r i o u s  

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

p l a n t  r e l a t i o n s h i p s  o f  b o t h  s p e c i e s  o f  mi r i d s .  N a t u r a l  e n e m i e s ,  

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

had no  s i g n i f i c a n t  e f f e c t  on t h e  p o p u l a t i o n  d e n s i t i e s  o f  t h e  mi r i d s .  

T h e s e  n a t u r a l  enemi es  w e r e  t h e  s p o t t e d  l a d y - b t r d  b e e t l e ,  C o l e o m e g i 11 a 

macu1a t a  DeGeer ,  t h e  common t o a d ,  Bufo a m e r i c a n u s  H o l b r o o k ,  and a 

f u ng us  i d e n t i f i e d  a s  a  Hyphomi c e t e . The sex  r a t i o  was f o u n d  t o  

be a p p r o x i m a t e l y  1:1 i n  t h e  t a r n i s h e d  p l a n t  bug w h i l e  t h e  f e m a l e s  

o u t n u m b e r e d  t h e  ma l es  o f  t h e  a l f a l f a  p l a n t  bug.  The t a r n i s h e d  

p l a n t  b ug  h a s  a  b r o a d e r  r a n g e  o f  h o s t s  t h a n  t h e  a l f a l f a  p l a n t  bug.

T h e s e  two mi r i d s  a r e  found  in  t h e  same a l f a l f a  p r o d u c i n g  a r e a s  

o f  t h e  U n i t e d  S t a t e s  and  occup y  s i m i l a r  e c o l o g i c a l  n i c h e s  in  t h e  

a l f a l f a  f i e l d s .  The r e c o r d s  o f  d i s t r i b u t i o n  and a b u n d a n c e  o f  t h e  

two s p e c i e s  d u r i n g  t h e  y e a r s  1 9 ^ 0  t o  1959 b s  we l l  a s  in  t h e  p r e s e n t  

s t u d y  show t h a t  t h e  t a r n i s h e d  p l a n t  bug p o p u l a t i o n  i s  d o m i n a n t  o v e r  

t h e  n umber s  o f  t h e  a l f a l f a  p l a n t  bug.  T h i s  e q u i l i b r i u m  i s  p r o b a b l y  

m a i n t a i n e d  by d i f f e r e n t  p a r a m e t e r s  f o r  t h e  two s p e c i e s :  t h e  n a t u r a l

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

t i t i o n  p r o b a b l y  b e i n g  o f  m a j o r  i m p o r t a n c e  t o  t h e  t a r n i s h e d  p l a n t  
*

bug;  t h e  h i g h  f e m al e  t o  m a l e  sex r a t i o  an d  t h e  r e s i s t a n t  c h o r i o n  

o f  t h e  e g g  ( Kni gh t  19*+0 t h a t  p e r m i t s  o v e r w i n t e r i n g  a s  e g g s  a r e  

p r o b a b l y  t h e  domi nant  f a c t o r s  i n f l u e n c i n g  t h e  a l f a l f a  p l a n t  bug .
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A c o m p l i c a t i n g  f a c t o r  i s  t h a t  t h e  a l f a l f a  p l a n t  bug  i s  an i n t r o ­

duced  s p e c i e s  t h a t  may n o t  have  f u l l y  a d a p t e d  t o  i t s  new e n v i r o n ­

m e n t .  The two s p e c i e s  a r e  c l o s e l y  r e l a t e d  and  d o  o c c up y  s i m i l a r  

n i c h e s  i n  t h e  a l f a l f a  f i e l d s .  They a r e ,  ho we ve r ,  d i f f e r e n t i a l l y  

a f f e c t e d  by t h e s e  d i f f e r e n t  p a r a m e t e r s  and no d i r e c t  e v i d e n c e  o f  

i n t e r s p e c i f i c  c o m p e t i t i o n  be twe en  them was m e a s u r e d  i n  t h e  f i e l d .
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INTRODUCTI ON

A l f a l f a  ( He d i c a q o  s a t i v a  L . )  h as  a wide r a n g e  o f  i n s e c t s  t h a t  

c a u s e  i m p o r t a n t  p rob le ms  i n  i t s  p r o d u c t i o n .  V a r i o u s  s p e c i e s  o f  

mi r i d s  h a v e  b een  c o n s i d e r e d  p e s t s  in t h e  a l f a l f a  p r o d u c i n g  a r e a s  

o f  t h e  U n i t e d  S t a t e s .  T h r e e  s p e c i e s  o f  Lygus h a v e  been p r e s e n t  i n  

t h e  W e s t e r n  U n i t e d  S t a t e s ;  Lygus  h e s p e r u s  K n i g h t ,  Lygus e l i  s u s  

Van Du zee ,  and  Lygus 1i n e o l a  ri s ( P a l i  s o t  de B e a u v o i s ) . Lygus 

1 1 n e o l a r i s  o c c u r s  in  a l m o s t  a l l  a l f a l f a  a r e a s  o f  t h e  U n i t e d  S t a t e s ,  

a c c o r d i n g  t o  t h e  r e c o r d s  t o  d a t e ,  a nd  i t  i s  t h e  common e a s t e r n  

s p e c i e s  ( S t i t t  19*+0). O t h e r  mi r i d s  u s u a l l y  f ou nd  i n  numbers  i n  

a l f a l f a  f i e l d s  i n  M i ch i ga n  i n c l u d e  t h e  a l f a l f a  p l a n t  bug,

A d e l p h o c o r i  s Ii n e o l a t u s  ( G o e z e ) , Tr i  g o n o t y l u s  r u f i  c o r n i  s ( G e o f f r o y ) ,  

and P l a q i o q n a t u s  pol  1 i t u s  ( U h l e r ) .  L o s s e s  in  a l f a l f a  p r o d u c t i o n  

c a u s e d  by t h e s e  Lygus s p e c i e s  a r e  w e l l  known, a l t h o u g h  t h e  p l a n t  

damage i s  o f t e n  no t  s p e c t a c u l a r ,  and  i s  t h u s  l e s s  r e a d i l y  n o t i c e d  

t h an  t h a t  o f  many o t h e r  i n s e c t s .  T h i s  r e s e a r c h  was d e s i g n e d  t o  

i n v e s t i g a t e  t h e  p o p u l a t i o n  i n t e r a c t i o n s  be twe en  two mi r i d s  commonly 

found i n  M i c h i g a n ;  t h e  t a r n i s h e d  p l a n t  bug and t h e  a l f a l f a  p l a n t  bug 

As s t a t e d  by Odum ( 1 9 6 6 ) ,  t h e o r e t i c a l l y ,  p o p u l a t i o n s  o f  two 

o r  more s p e c i e s  may i n t e r a c t  i n  e i g h t  d i f f e r e n t  ways ;  1) n e u t r a l i s m  

in wh i ch  n e i t h e r  p o p u l a t i o n  i s  a f f e c t e d  by a s s o c i a t i o n  w i t h  t h e  

o t h e r ;  2) c o m p e t i t i o n ,  in  whi ch  e a c h  p o p u l a t i o n  a d v e r s e l y  a f f e c t s  

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

n e e d s ;  3) m u t u a l i s m  o r  s y m b i o s i s ,  i n  which g r o w t h  and s u r v i v a l
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o f  b o t h  p o p u l a t i o n s  a r e  b e n e f i t e d  and n e i t h e r  c a n  s u r v i v e  u n d e r  

n a t u r a l  c o n d i t i o n s  w i t h o u t  t h e  o t h e r ;  *0 p r o t o c o o p e r a t i o n ,  in  w h i c h  

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

n o t  o b l i g a t o r y ;  5 )  commensa1i s m,  i n  w h i c h  on e  p o p u l a t i o n  i s  b e n e f i t e d  

b u t  t h e  o t h e r  i s  n o t  a f f e c t e d ;  6) a m e n s a l i s m ,  i n  w h i c h  one  p o p u l a t i o n  

i s  i n h i b i t e d  and t h e  o t h e r  n o t  a f f e c t e d ;  7) p a r a s i t i s m  a nd  8) p r e d a t i o n ,  

i n  wh ic h  o ne  p o p u l a t i o n  a d v e r s e l y  a f f e c t s  t h e  o t h e r  by d i r e c t  a t t a c k  

b u t  i s  d e p e n d e n t  on t h e  o t h e r .

A l l  o f  t h e s e  p o p u l a t i o n  i n t e r a c t i o n s  a r e  l i k e l y  t o  o c c u r  i n  

t h e  a v e r a g e  c o m m u n i t y .  F u r t h e r m o r e ,  t h e  c o m p e t i t i v e  i n t e r a c t i o n  

may i n v o l v e  common f o o d ,  s p a c e ,  n a t u r a l  e n e m i e s ,  s e v e r e  c l i m a t i c  

c o n d i t i o n s ,  d i s e a s e s  and  many o t h e r  t y p e s  o f  m u t u a l  i n t e r a c t i o n s .  

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

e q u i l i b r i u m  a d j u s t m e n t s  by  two s p e c i e s ,  o r  i t  may r e s u l t  i n  o ne  

s p e c i e s  p o p u l a t i o n  r e p l a c i n g  a n o t h e r  o r  f o r c i n g  i t  t o  o c c up y  

a n o t h e r  s p a c e  o r  t o  u s e  a n o t h e r  f o o d  (Odum 1 9 6 6 ) .  A t t e m p t s  t o  

c l a r i f y  t h e s e  a s p e c t s  in  t h e  mi r i d  c o m p l e x  on a l f a l f a  a r e  p a r t  

o f  t h e  p u r p o s e  o f  t h i s  w o r k .



OBJECTIVES

The p u r p o s e  o f  t h i s  s t u d y  i s  t o  d e t e r m i n e  t h e  i n t e r s p e c i f i c  

r e l a t i o n s h i p s  b e t w e e n  t h e  t a r n i s h e d  p l a n t  bug an d  t h e  a 1f a  1 f a  p l a n t  

b u g  on a l f a l f a  f o r  ha y  p r o d u c t i o n  i n  M i c h i g a n ,  a s  a c o n t r i b u t i o n  

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

t i v a t e d  f i e l d s .

REVIEW OF LI TERATURE

T h e r e  ha s  b een  a good d e a l  o f  w r i t i n g  and d i s c u s s i o n  f o r  many 

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

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

c o m p e t i t i o n  t n  i n s e c t  p o p u l a t i o n s .  Many t e x t b o o k s  a nd  i n v e s t i g a t o r s  

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

a c t i o n  t h a t  c a n  o c c u r  b e t w e e n  two s p e c i e s ,  o f  c o m p e t i t i o n  In i t s  

b r o a d  s e n s e ,  and  o f  i n t e r s p e c i f i c  c o m p e t i t i o n  ( P e a r c e  1939,  At l e e  

e t  a [ .  19^9 ,  Odum 1967* B i r c h  1957)* M i l n e  ( 1961)  p r o p o s e s  t h e  

f o l l o w i n g  s i n g l e  d e f i n i t i o n  f o r  u s e  i n  e c o l o g y ,  g e n e t i c s  and  e v o l u t i o n ,  

t o  c o v e r  b o t h  i n t r a s p e c i f i c  and  i n t e r s p e c i f i c  r e l a t i o n s h i p :

" C o m p e t i t i o n  i s  t h e  e n d e a v o r  o f  t w o  o r  more  a n i m a l s  t o  g a i n  t h e  

same p a r t i c u l a r  t h i n g ,  o r  t o  g a i n  t h e  m e a s u r e  e a c h  w a n t s  f rom t h e  

s u p p l y  o f  a t h i n g  when t h a t  s u p p l y  i s  n o t  s u f f i c i e n t  f o r  b o t h  o r  

a l l " .  N i c h o l s o n  ( 19 33 )  s t a t e s  t h a t  i n  c o m p e t i t i o n  b e t w e e n  s e a r c h i n g  

a n i m a l s ,  w h e t h e r  t h e s e  a n i m a l s  a r e  c o n t r o l l e d  by c o m p e t i t i o n  f o r  

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

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

3
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d e n s i t y ,  r e f e r r e d  t o  a s  t h e  “ s t e a d y  d e n s i t y "  a t  wh i c h  b a l a n c e  e x i s t s  

a nd  h e  a d d s :  " C o m p e t i t i o n  a l w a y s  t e n d s  t o  c a u s e  a n i m a l s  t o  r e a c h ,  

a n d  t o  m a i n t a i n ,  t h e i r  s t e a d y  d e n s i t i e s .  F a c t o r s ,  s uc h  a s  c l i m a t e  

a n d  m os t  k i n d s  o f  a n i m a l  b e h a v i o r ,  may h a v e  a n  i m p o r t a n t  i n f l u e n c e  

on t h e  v a l u e s  a t  w h i c h  c o m p e t i t i o n  m a i n t a i n s  t h e s e  d e n s i t i e s " .

DeBach ( 19 66 )  d e s c r i b e s  i n s e c t  p o p u l a t i o n s  and  a l l  o r g a n i s m s  

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

d e n s i t y  t h a t  t h e y  e x h i b i t  i n  t h e i r  h a b i t a b l e  z o n e s .  He a t t r i b u t e s  

t h e  a b s e n c e  o f  a  s p e c i e s  f rom a h a b i t a t ,  t o  p h y s i c a l ,  o r  b i o l o g i c a l  

f a c t o r s ,  a n d  b e t w e e n  t h e s e ,  t o  i n t e r s p e c i f i c  i n t e r a c t i o n s . I n  

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

g i c a l  h o m ol o gu es  w h e r e  o n e  s p e c i e s  b r i n g s  a b o u t  t h e  e x t i n c t i o n  o r  

d i s p l a c e m e n t  o f  a n o t h e r  e c o l o g i c a l l y  h om ol og ous  s p e c i e s  o r  p r e v e n t s  

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

DeBach (op c i  t . )  p r e f e r s  t h e  t e r m  " c o m p e t i t i v e  d i s p l a c e m e n t  

p r i n c i p l e "  t o  o t h e r  d e s i g n a t i o n s  o f  t h e  p h en om en on ,  s u c h  a s  C a u s e ' s  

l a w ,  G r i n n e l ' s  a x i o m ,  t h e  V o l t e r r a - G a u s e  p r i n c i p l e ,  t h e  c o m p e t i t i o n  

e x c l u s i o n  p r i n c i p l e ,  o r  t h e  L o t k a - V o l t e r r a  p r i n c i p l e .  The same 

a u t h o r  d i s c u s s e s  w i t h  e x a m p l e s  t h e  i m p o r t a n c e  o f  t h e  c o m p e t i t i v e  

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

a s  h a v i n g  a p p l i c a t i o n  in many f i e l d s  such  a s  e v o l u t i o n ,  e c o l o g y ,  

an d  p a r t i c u a r l y  i n  b i o l o g i c a l  c o n t r o l ,  e r a d i c a t i o n  and  o t h e r  c o n t r o l  

p r o g r a m s  o f  a p p l i e d  e n t o m o l o g y .

On i n t e r s p e c i f i c  c o m p e t i t i o n  l i t t l e  h a s  b e e n  s t u d i e d  i n  t h e  

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

p e r f o r m e d  on c o m p e t i t i o n  b e t w e e n  d i f f e r e n t  s p e c i e s ,  m a i n l y
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g r a n i v o r o u s  i n s e c t s  a nd  D r o s o p h i l a  ( P a r k  195**, Solomon 1957)*

A c o m p l e t e  a n a l y s i s  o f  c e r t a i n  c o m p l e x  s i t u a t i o n s  i n  wh i ch  t h e r e  

a r e  p r e s e n t  i n  t h e  e n v i r o n m e n t  a n i m a l s  o f  d i f f e r e n t  k i n d s  and  o t h e r  

s o r t s  o f  o r g a n i s m s  i s  g i v e n  by A n d r e w a r t h a  a n d  B i r c h  (195**).

A c c o r d i n g  t o  t h em ,  s p e c i e s  w i t h  i d e n t i c a l  r e q u i r e m e n t s  and  i d e n t i c a l  

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

s i s t  t o g e t h e r .  The s t u d y  o f  i n t e r s p e c i f i c  c o m p e t i t i o n  h a s  b e e n  i n ­

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

L o t k a  ( 1 9 2 5 ,  1932) and  V o l t e r r a  ( 1 9 2 6 ,  1 93 1 ) .  E s s e n t i a l l y  t h e y  

s t a t e  t h a t  "when a p o p u l a t i o n  o f  a n i m a l s ,  a l l  o f  t h e  same k i n d ,  

i s  i n c r e a s i n g  i n  a p l a c e  w h e r e  f o o d  and s p a c e  a r e  f i n i t e  and  c o n ­

s t a n t ,  i t  w i l l  o bey  t w o  s i m p l e  l a w s :  a )  t h e  r e l a t i v e  r a t e  o f  i n c r e a s e

d e c r e a s e s  f rom a maximum t o  z e r o  a s  t h e  d e n s i t y  o f  t h e  p o p u l a t i o n  

i n c r e a s e s  f rom v e r y  few t o  s a t u r a t i o n ;  b)  t h e  r e l a t i o n s h i p  b e t w e e n  

r a t e  o f  i n c r e a s e  and  d e n s i t y  i s  a s sumed  t o  be  l i n e a r  t h r o u g h o u t  

t h i s  r a n g e " .  Crombi (19**7) h a s  s a i d  t h a t  a l l  o r g a n i s m s  t e n d  t o w a r d  

u n l i m i t e d  i n c r e a s e ,  b u t  t h e y  mee t  r e s i s t a n c e  f r o m  t h e i r  b i o l o g i c a l  

and  p h y s i c a l  e n v i r o n m e n t :  a )  t h e  o r g a n i s m  i t s e l f  ( e n v i r o n m e n t a l

c o n d i t i o n s  t o  w h i c h  i t  i s  a d a p t e d  and c h a r a c t e r i s t i c s  s u ch  a s  i t s  

l i f e  h i s t o r y ,  i t s  m e t h od  o f  r e p r o d u c t i o n ) ;  b)  t h e  p h y s i c a l  and 

a b i o t i c  e n v i r o n m e n t  ( s u c h  a s  c l i m a t e  and  s o i l ) ;  and  c )  t h e  e f f e c t s  

o f  o r g a n i s m  upon o r g a n i s m ,  w h i c h  c a n  o c c u r  d i r e c t l y  o r  i n d i r e c t l y .

The b i o l o g i c a l  e n v i r o n m e n t  i s  u s u a l l y  r e f e r r e d  t o  a s  " d e n s i t y  

d e p e n d e n t "  o r  " b i o t i c  f a c t o r s " .  The p h y s i c a l  e n v i r o n m e n t  i s  r e ­

f e r r e d  t o  a s  " i n d e p e n d e n t  o f  p o p u l a t i o n  d e n s i t y "  o r  " a b i o t i c  

f a c t o r s "  (Thompson 1939)* The b i o l o g i c a l  f a c t o r s  a r e  a l s o  c a l l e d
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" I n d i v i d u a l i z e d "  o r  " f a c u l t a t i v e "  a n d  t h e  p h y s i c a l  f a c t o r s ,  " g e n e r a l "  

o r  " c a t a s t r o p h i c "  ( A n d r e w a r t h a  a nd  B i r c h  1 95 M-

Among i n s e c t s ,  i n t e r s p e c i f i c  c o m p e t i t i o n  s t u d i e s  h a v e  r e c e i v e d  

some a t t e n t i o n .  DeBach and  Sundby ( 19 63)  h av e  r e p o r t e d  t h e  com­

p e t i t i v e  d i s p l a c e m e n t  b e t w ee n  t h r e e  c l o s e l y  r e l a t e d  s p e c i e s  o f  

t h e  g e n u s  A p h y t i s  ( H y m e n o p t e r a ;  A p h e l i n i d a e )  w h i c h  a r e  m i n u t e  

e c t o p a r a s i t e s  a t t a c k i n g  t h e  C a l i f o r n i a  r e d  s c a l e ,  Aon i d i e 11 a 

a u r a n t i i  ( H a s k e l l ) ,  i n  S o u t h e r n  C a l i f o r n i a .  T h i s  s t u d y  showed t h a t  

an a b s o l u t e  f o od  s h o r t a g e  i s  n o t  n e c e s s a r y  f o r  c o m p e t i t i v e  d i s p l a c e ­

m e n t  t o  o c c u r .  L i k e w i s e ,  e x p e r i m e n t a l  s t u d i e s  showed t h a t  o n e  

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

F l a n d e r s  ( 1966)  d i s c u s s e s  t h e  c a s e s  o f  s p e c i e s  r e p l a c e m e n t  

among p a r a s i t i c  H y m e n o p t e r a  and s t a t e s  t h a t  i t  i s  mos t  commonly 

o b s e r v e d  in  them b e c a u s e  o f  t h e i r  d o m i n a n c e  i n  b i o l o g i c a l  c o n t r o l .

H i s  c o n c l u s i o n s  a r e  t h a t  r e c i p r o c a l  a n d  n o n - r e c i p r o c a 1 b a l a n c e  among 

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

r e p l a c e m e n t  a s  d e t e r m i n e d  by e x t r i n s i c  and  i n t r i n s i c  c o m p e t i t i o n .

He r e f e r s  t o  r e c i p r o c a l  b a l a n c e  i n  h o s t - p a r a s i t e  i n t e r a c t i o n s ,  when 

t h e r e  i s  a  h o s t  r e g u l a t i v e  e f f e c t  by t h e  p a r a s i t e ;  a nd  n o n - r e c i p r o c a 1 

b a l a n c e ,  when t h e r e  i s  no h o s t  r e g u l a t i v e  e f f e c t  by t h e  p a r a s i t e .

I n  r e g a r d  t o  i n t r i n s i c  c o m p e t i t i o n ,  t h e  same a u t h o r  (op c i t . )  

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

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

b a l i s m ,  m u t u a l i s m ,  s t a r v a t i o n ,  s u f f o c a t i o n  and p r o d u c t i o n  o f  t o x i c  

o r  r e p e l l e n t  e x c r e t i o n s  and  s e c r e t i o n s .  On e x t r i n s i c  c o m p e t i t i o n  

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

m a i n l y  by h o s t - h a b i t a t  f i n d i n g ,  h o s t - f i n d i n g  a nd  h o s t - a c c e p t a n c e .
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In  t h e  same way I s t o c k  (1967)  o b s e r v e d  a t r a n s i e n t  c o m p e t i t i v e  

d i s p l a c e m e n t  o f  Pi n e u t e s  ni g r i  or  by 0 .  h o r n  i i n  a n o r t h e r n  M ic h i ga n  

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

t i o n  was e s t i m a t e d .  He c o n c l u d e d  t h a t  c o m p e t i t i v e  d i s p l a c e m e n t  and 

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

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

w h e r e a s  t h e  second  may c o n t r i b u t e  t o  communi ty  s t a b i l i t y  a n d ,  i f  

p r o l o n g e d ,  t o  d i v e r s i f y i n g  e v o l u t i o n .

On t h e  o t h e r  h a n d ,  Ross  (1957)  i n  I l l i n o i s ,  showed t h a t  s e v e r a l  

s p e c i e s  o f  sycamore  l e a f h o p p e r s ,  c o m p r i s i n g  a complex  o f  t h e  genus  

E r y t h r o n e u r a , may o c c up y  t h e  same e c o l o g i c a l  n i c h e  a t  t h e  same t i m e .  

D u r i n g  t h e  p e r i o d  o f  h i s  s t u d y  i n t e r s p e c i f i c  c o m p e t i t i o n  d i d  n o t  

o c c u r  and  h i s  o b s e r v a t i o n s  i n d i c a t e  t h a t  i n  t h e  e n t i r e  g en u s  

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

and  1 o c a  1.

E v i d e n c e  f o r  i n t e r s p e c i f i c  c o m p e t i t i o n  in n a t u r a l  p o p u l a t i o n s  

o f  t h e  Monarch and Queen B u t t e r f l i e s ,  Danaus  pi  exi  ppus  and _D. 

q i l i  ppus  b e r e n  i c e  in  S o u t h  C e n t r a l  F l o r i d a  was s u g g e s t e d  by 1) t h e  

f a c t  t h a t  t h e r e  i s  a p e r i o d i c  c han ge  b e t w e e n  e x t e n s i v e  s y m p a t r y  and 

n e a r l y  c o m p l e t e  a l l o p a t r y  a s  t h e  a nn ua l  m i g r a t i o n  c y c l e  o f  t h e  

Monarch o c c u r s ;  2) t h e  f a c t  t h a t  t h e  r e d u c t i o n  in  n um be r s  of  t h e  

Monarch c o i n c i d e d  w i t h  t h e  b u i l d - u p  o f  t h e  Queen p o p u l a t i o n  and 

t h a t  d u r i n g  t h e  h e a vy  s p r i n g  b r e e d i n g  o f  t h e  Monarch ,  t h e  Queen 

f e m a l e s  a v o i d e d  t h e  mos t  common s p e c i e s  o f  A s c l e p i a s  f o o d  p l a n t  

b u t  l a t e r  r e a d i l y  o v i p o s i t e d  on i t  a f t e r  mos t  o f  t h e  Monarch  had 

l e f t  (Brower  1962) .
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C o m p e t i t i o n  among t h r e e  p a r a s i t e s  o f  t h e  s p o t t e d  a l f a l f a  a p h i d ,  

T h e r i o a p h i s  m a c u l a t a  ( B u c k t o n )  was foun d  i n  t h e  l a b o r a t o r y  s t u d i e s  

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

r a p i d l y  and  f r e q u e n t l y ,  and  t o  p a r a s i t i z e  y o u n g  a p h i d s  b e f o r e  t h e y  

become a t t r a c t i v e  t o  o t h e r  p a r a s i t e  s p e c i e s  ( F o r c e  and  M e s s e n g e r  

1965) .

The phenomenon o f  i n t e r s p e c i f i c  c o m p e t i t i o n  among i n s e c t  p a r a ­

s i t e s  h a s  b e e n  a n a l y z e d  by  S m i t h  ( 1 9 2 9 ) ,  who c o n c l u d e d  t h a t  in  

s u c h  c o m p e t i t i o n  two t y p e s  c a n  be d i s t i n g u i s h e d ;  o ne  t y p e  r e f e r s  

t o  t h e  c o m p e t i t i o n  b e t w e e n  p a r a s i t i c  l a r v a e  w i t h i n  t h e  body o f  t h e  

h o s t  ( i n t r i n s i c  c o m p e t i t i o n ) ;  t h e  o t h e r  t y p e  r e f e r s  t o  e n v i r o n m e n t a l  

r e l a t i o n s h i p s  o f  t h e  a d u l t  p a r a s i t e s  o u t s i d e  t h e  h o s t  ( e x t r i n s i c  

c o m p e t i t i o n ) ,  s uc h  a s  f i g h t i n g  among a d u l t s  o r  d i f f e r e n t i a l  s u r v i v a l  

t o  p h y s i c a l  f a c t o r s .

Wi t h  mi r i d  p o p u l a t i o n s ,  o n l y  R i c h a r d s  (1963)  h a s  made a s t u d y  

o f  t h i s  t y p e .  A f t e r  t r y i n g  t o  d e t e r m i n e  some f a c t o r s  c o n t r o l l i n g  

f i v e  s p e c i e s  o f  mi r i d  i n s e c t s  l i v i n g  in S c o t c h  broom i n  E n g l a n d ,  

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

w i t h  o ne  a n o t h e r  i s  s u c h  a s  t o  d i s c o u r a g e  o n e  f rom a t t e m p t i n g  t o  

c o n s t r u c t  any  s i m p l e  m a t h e m a t i c a l  m o d e l .  I n  r e l a t i o n  t o  Lyqus  

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

u l a t i o n s  o f  Lygus  h e s p e r u s  Kni g h t , i n  a I f a  I f a  i n  Ar i  zona  (But  1 e r  

a n d  W a r d e c k e r  1 9 7 0 ) .  They e m p h a s i z e d  t h e  e f f e c t s  o f  l y g u s  b u g s  on 

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

o f  t h e  p o p u l a t i o n .  L i n d q u i s t  a n d  S o r e n s e n  ( 19 70 )  show t h a t  t h e
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t a  rn i s h e d  p l a n t  bug  i n c r e a s e  on a p h i d - s u s c e p t i b 1e v a r i e t i e s  o f  

a l f a l f a  was 123.2% compar ed  w i t h  17.6% on a p h i d - r e s i s t a n t  v a r i e t i e s .  

They o b s e r v e d  t a r n i s h e d  p l a n t  b u g s  f e e d i n g  on p e a  a p h i d s ,  A c y r t h o s i  phon 

pi sum ( H a r r i s ) ,  a n d  on s p o t t e d  a l f a l f a  a p h i d s ,  T h e r i  o ap hi  s m a c u l a t a  

( B u c k t o n )  ,

I t  c a n  be  s e e n  by r e v i e w i n g  t h e  more  r e c e n t  l i t e r a t u r e ,  t h a t  

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

e n t o m o l o g y .  The p r e s e n t  s t u d i e s  h a v i n g  t h i s  i n  m i n d ,  w e r e  a i med  

t o w a r d  e x a m i n i n g  t h e  p o s s i b i l i t i e s  o f  any  i n t e r s p e c i f i c  c o m p e t i t i o n  

b e t w e e n  t h e  t a r n i s h e d  p l a n t  and  t h e  a l f a l f a  p l a n t  b ug  t h a t  may 

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

i n  hi  ch i  gan .



METHODS

The p r e s e n t  work  was c a r r i e d  o u t  b o t h  i n  t h e  f i e l d  and  u n d e r  

l a b o r a t o r y  c o n d i t i o n s .  F i e l d  s t u d i e s  w e r e  made on a l f a l f a  f i e l d s ,  

' V e r n a l *  v a r i e t y ,  a t  M i c h i g a n  S t a t e  U n i v e r s i t y ,  E a s t  L a n s i n g .  F i v e  

u n s p r a y e d  a l f a l f a  f i e l d s  w e r e  c h o s e n  and a w e e k l y  s u r v e y  o f  a l l  

mi r i d  s p e c i e s  was d one  i n  t hem.  I n  e a c h  o f  t h e s e  f i e l d s ,  f i v e  

d i f f e r e n t  p l a c e s  w e r e  c h o s e n  a s  a good r e p r e s e n t a t i v e  s a m p l e ,  f o u r  

i n  t h e  c o r n e r  a r e a s  and one  i n  t h e  c e n t r a l  a r e a  o f  e a c h  f i e l d .  The 

i n s e c t s  w e r e  c o l l e c t e d  by s w e e p i n g  20 t i m e s  w i t h  a  s t a n d a r d  15 i n c h  

d i a m e t e r  n e t  on e a c h  a r e a  o f  t h e  f i e l d .  AM i n s e c t s  w e r e  p l a c e d  

i n  g l a s s  j a r s  w i t h  70% a l c o h o l  and  t h e  s o r t i n g  an d  c o u n t i n g  p r o c e s s  

was  d one  i n  t h e  l a b o r a t o r y .  The s o r t i n g  f o r  t h e  mi r i d  c o m p l e x  was 

made u s i n g  t h e  me t ho d  d e v e l o p e d  by D r .  Ruppe l  ( u n p u b l i s h e d )  a t  

M i c h i g a n  S t a t e  U n i v e r s i t y ,  and  i n c l u d e d  t h e  a d u l t  a nd  i m m a t u r e  

s t a g e s  o f  a l l  o f  t h e  mi r i d s  f ound  by s w e e p i n g .  W i th  R u p p e i ' s  p r o ­

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

p l a s t i c  f u n n e l ,  11 i n c h e s  w i d e ,  c o n t a i n i n g  70% a l c o h o l  and  a s i e v e  

w i t h  1f h  i n c h  mesh a t  t h e  t o p ,  t h u s  t h e  d e b r i s  was h e l d  i n  t h e  

s i e v e  o r  f l o a t e d  on t h e  s u r f a c e  o f  t h e  a l c o h o l  an d  t h e  i n s e c t s  

s a n k  t o  t h e  b o t t o m  w h e r e  t h e y  w e r e  t a k e n  o u t  by means  o f  a  r u b b e r  

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

The d a i l y  a c t i v i t y  o f  t h e  mi r i d s  i n  a l f a l f a  f i e l d s  was r e c o r d e d  

by s a m p l i n g  on t h r e e  d i f f e r e n t  d a y s  a t  5 : 0 0  and 1 1 : 0 0  a . m . ,  and  

7 : 0 0  and 1 1 : 0 0  p . m . ;  c o l l e c t i n g ,  s o r t i n g  and c o u n t i n g  t h e  i n s e c t s  

a s  t h e  f i e l d  s t u d i e s  m e n t i o n e d  b e f o r e  w e r e  d o n e .  The f o l l o w i n g
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o b s e r v a t i o n s  w e r e  a l s o  made on f i e l d  c o n d i t i o n s :  h o s t s  o t h e r  t h a n

a l f a l f a ,  h a b i t s  o f  f e e d i n g ,  movement  and o v i p o s i t i o n ,  n a t u r a l  

e n e m i e s ,  and  d a t e  and  f r e q u e n c y  o f  c u t t i n g  o f  t h e  h o s t  p l a n t .

The  l a b o r a t o r y  s t u d i e s  w e r e  u n d e r t a k e n  by c o l l e c t i n g  a d u l t  

t a r n i s h e d  p l a n t  b u g s  and a l f a l f a  p l a n t  bu gs  an d  r e a r i n g  them i n  

i n c u b a t o r s  in t h e  l a b o r a t o r y  an d  t h e  r e a r i n g  c h a m b e r s  a t  t h e  P e s t i c i d e  

R e s e a r c h  C e n t e r .  As t h e  a l f a l f a  p l a n t  i s  n o t  s a t i s f a c t o r y  f o r  

r e a r i n g  l y g u s  b u g s  i n  t h e  l a b o r a t o r y  ( B e a r d s  a n d  L e i g h  I 9 6 0 ,  B u t l e r  

1 9 6 8 ) ,  g r e e n  p o d s  o f  t h e  common b e a n  ( P h a s e d u s  v u 1q a r i  s L . )  w e r e  

u s e d  a s  a f oo d  s o u r c e  and f o r  o v i p o s i t i o n .  Some o f  t h e  b ean  p o d s

w e r e  b o u g h t  i n  t h e  m a r k e t  and  o t h e r s  w e r e  grown i n  t h e  g r e e n h o u s e s .

T h i s  r e a r i n g  p r o c e d u r e  f o l l o w e d  t h a t  o u t l i n e d  by Ridgway a n d  G y r i s c o  

( I 9 6 0 ) ,  w i t h  some m o d i f i c a t i o n s .  The pods  w e r e  h e l d  in  s m a l l  p l a s t i c  

c o n t a i n e r s  an d  p l a c e d  in t h e  i n c u b a t o r  a t  7 8 - 8 0 ° F ,  w i t h  a  l i g h t  p r o ­

v i d e d  by a  f l o u r e s c e n t  lamp f o r  16 h o u r s  a d a y ,  and  65 + 5%  R . H.

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

a b u n d a n t  o t h e r  mi r i d ,  t h e  a l f a l f a  p l a n t  bug .  Bo t h  s p e c i e s  w e r e

r e a r e d  t o g e t h e r  i n  t h e  same c a g e ,  a n d  e a c h  s p e c i e s  s e p a r a t e d  f o r  

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

p e t i t i v e  i n t e r a c t i o n .

The  e x p e r i m e n t a l  d e s i g n  c a n  b e  s p e c i f i e d  a s  f o l l o w s :
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T r e a t m e n t  R e p l i  c a t i o n s  Code P o p u l a t i o n  C a t e g o r y ______________

1 6 E Mixed s p e c i e s ,  TPB a n d  APB,

5 p a i r s  (5 m a l e s  and 5 f e m a l e s )  

o f  e a c h  s p e c i e s .

2 6 C S i n g l e  s p e c i e s ,  TPB, 5 p a i r s

(5 m a l e s  and 5 f e m a l e s )

3 6 C S i n g l e  s p e c i e s ,  APB, 5 p a i r s

(5 m a l e s  and 5 f e m a l e s )

O b s e r v a t i o n s  we r e  made o f  b o t h  a d u l t  a nd  i m m at u r e  s t a g e s  o f  n a t u r a l  

e n e m i e s  t h a t  t h e y  may h a v e  had  by d i s s e c t i n g  and e x a m i n i n g  them f o r  

p a r a s i t e s .  R e c o r d s  w e r e  made o f  t h e  s t a g e  a t t a c k e d ,  t h e  numbers  

and t h e  s p e c i e s  o f  some p a r a s i t e s  an d  p r e d a t o r s  f o un d  i n  t h e  f i e l d .

BIOLOGY OF THE TARN!SHEP PLANT BUG 

AND THE ALFALFA PLANT BUG

TARN I SHEO PLANT BUG

H o s t s The l i t e r a t u r e  a b o u t  t h e  t a r n i s h e d  p l a n t  bug  shows  e x t e n s i v e  

r e c o r d s  o f  s e r i o u s  i n j u r y  t o  many c u l t i v a t e d  p l a n t s  i n  t h i s  

c o u n t r y  ( C r o s b y  and  L e o n a r d  191*+, P o r t e r  1926,  S t i t t  19*+5, S c h o l l  

and  M e d l e r  !9*+7» T a k s d a l  1963,  Nt emczy k  and Guyer 1963,  Br o e r sm a  

and  Luckman 1 9 7 0 ) .  I t  shows  t h e  w i d e  h o s t  r a n g e  w h i c h  i n c l u d e s  

more  t h a n  120 p l a n t  s p e c i e s  v a r y i n g  f r o m  e c o n o m i c a l l y  i m p o r t a n t
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p l a n t s  s u c h  a s  a p p l e ,  p e a r ,  a p r i c o t ,  p e a c h ,  s t r a w b e r r y ,  g r a p e ,  

p o t a t o ,  b e a n s ,  b e e t s ,  c o r n ,  w h e a t ,  a n d  a l f a l f a ,  t o  w i l d  and  l e s s  

e c o n o m i c a l l y  i m p o r t a n t  o n e s  s u c h  a s  h o r s e n e t t l e  ( S o l a n u m  c a r o l i n e n s e  

L . ) ,  b a r n y a r d  g r a s s  ( E c h i n o c h l o a  c r u s q a l l i  L . ) »  d a i s y  f l e a b a n e  

( E r i g e r o n  r a m o s u s  W a l t . ) *  an d  many o t h e r s .  In  t h e  p r e s e n t  s t u d i e s  

an  a t t e m p t  was  made t o  i d e n t i f y  o t h e r  w ee ds  w h e r e  t h e  b u g s  we r e  

o b s e r v e d  f e e d i n g .  A l i s t  o f  t h e s e  w ee ds  f o l l o w s :

L a d y ' s  thumb (Po l yg onu m p e r s i  c a r i  a L . )

Lambs q u a r t e r  (Chenopodi  um a  1 bum L- )

R a b b i t  f o o t  c l o v e r  ( T r i f o l i u m  a r v e n s e  L . )

Rag weed (Ambrosi  a e 1 a t  i o r  L . )

Rough p i g  weed ( A m a r a n t h u s  r e t  r o f 1e x u s  L . )

S p o t t e d  knapweed ( C e n t a u r e a  m a c u l o s a  Lam.)

M o u s e - e a r  c h i c k w e e d  ( C e r o s t i u m  v u l g a t u m  L . )

D a n d e l i o n  ( Ta r a x a c u m  o f  f  i c i  na  I e  Weber )

O l d - w i t c h  g r a s s  ( P a n i c u m  c a p i l l a r e  L . )

Common mu 11en  ( V er b a s c u m  t h a p s u s  L . )

B u l l  t h i s t l e  (Ci r s  i um v u 1g a r e  L . )

Y e l l o w  n u t  g r a s s  ( C y p e r u s  e x c u l e n t u s  L . )

Sow t h i s t l e  ( S on ch u s  a r v e n s i s  L . )

Q u a c k g r a s s  ( A q r o p y r o n  r e p e u s  L . )

F o x t a i  1 g r a s s  ( S e t a r i  a  s p p . )

I t  i s  d i f f i c u l t  t o  c l a s s i f y  t h e  m o s t  and  l e a s t  p r e f e r r e d  h o s t  

weeds  b e c a u s e  o f  t h e  m i g r a t o r y  h a b i t  o f  t h e  t a r n i s h e d  p l a n t  b ug .  

When d i s t u r b e d  t h e y  move s l o w l y  a r o u n d  t h e  s t e m  o r  f l o w e r  wh e r e  

t h e y  a r e  o r  move f rom o n e  f l o w e r  r a c e m e  t o  a n o t h e r  on  t h e  same
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o r  a d i f f e r e n t  p l a n t .  When t h e  d e s t r u c t i o n  o r  r emova l  o f  i n s e c t  

f o o d  i s  made ,  a s  in a l f a l f a  c u t t i n g ,  s u b s e q u e n t  m i g r a t i o n  o f  t h e s e  

m i r i d s  t o  a d j a c e n t  f o od  p l a n t s  may r e s u l t .  C o n v e r s e l y ,  i t  was  

o b s e r v e d  t h a t  when a weed f i e l d  i s  c l e a n e d  u p ,  t h e  c o l l e c t i o n  made 

i n  t h e  a d j a c e n t  a l f a l f a  f i e l d  was h i g h e r  t h a n  n o r m a l .

F e e d ! n g  habi  t s A p p a r e n t l y  t h e  t a r n i s h e d  p l a n t  bug p r e f e r s  t o

f e e d  on b u d s ,  f l o w e r s ,  t i p  l e a v e s  a n d  o t h e r  t e n d e r  

p l a n t  t i s s u e s .  However ,  g r o u p s  o f  2 t o  8 b ugs  w e r e  f r e q u e n t l y  f o u n d  

f e e d i n g  t o g e t h e r  i n  a c h a r a c t e r i s t i c  r a d i a l  way on t h e  s t e m  immedi ­

a t e l y  be lo w t h e  p e t i o l e s  o f  some l e a v e s  o f  s p o t t e d  knapweed 

( C e n t a u r e a  m a c u l o s a  Lam.)  i n  a l f a l f a  f i e l d s .

Below t h e  p e t i o l e ,  t h e y  r e m a i n  i m m ob i l e  f o r  a  l o ng  t i m e ,  b e i n g  

o b s e r v e d  f o r  a b o u t  one  h o u r  on d i f f e r e n t  d a y s ;  o n e  by o ne  t h e y  w e r e  

m o v in g  s h o r t  d i s t a n c e s ,  t a k i n g  d i f f e r e n t  d i r e c t i o n s  and  s e t t i n g  

down on a l f a l f a  o r  o t h e r  p l a n t s .  Some s m a l l  g a l l s  p r o b a b l y  p r o d u c e d  

b y  t h e s e  i n s e c t s  w e r e  o b s e r v e d  on t h e  s t e m  b e l o w  t h e  p e t i o l e  w h e r e  

t h e  bugs  w e r e  f e e d i n g .  A l s o ,  t h e i r  e x c r e m e n t  was f o u n d  t o  p r o d u c e  

a k i n d  o f  damage  1i k e  a b u r n e d  s p o t  o f  a  c i g a r e t t e ,  t h e  s i z e  o f  

a  p i n  h e a d .

Overwi n t e r i  n g . -  I t  h a s  b e e n  s t a t e d  t h a t  t h e  t a r n i s h e d  p l a n t  b u gs

o v e r w i n t e r  i n  t h e  a d u l t  s t a g e .  They h i b e r n a t e  

u n d e r  f a l l e n  l e a v e s  and t r a s h  o f  a l f a l f a ,  c l o v e r ,  and  o r c h a r d s  

a nd  a l o n g s i d e  h e d g e s ,  u n d e r  s t o n e s ,  l o o s e  b a r k  o f  d e a d  t r e e s  and  

c r e v i c e s  a nd  o t h e r  p r o t e c t e d  p l a c e s  i n  t h e  g r o u n d .  Some b u g s  d o



n o t  go  i n t o  h i b e r n a t i o n  u n t i l  t h e  a d v e n t  o f  t h e  a c t u a l  c o l d  w e a t h e r .

1 h a v e  s w e p t  them f rom a l f a l f a  f i e l d s  a s  l a t e  a s  November  17th  a t  

t h e  M i c h i g a n  S t a t e  U n i v e r s i t y  f a r m s .  On t h e  o t h e r  h a n d ,  Z i a - u d ~ D i n  

( 1950)  o b s e r v e d  t h a t  t h e  c o l d  w i n t e r  o f  M i c h i g a n  c a u s e s  a heavy  

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

S p r i n g  a p p e a r a n c e . -  A d u l t s  o f  t a r n i s h e d  p l a n t  bug w h i c h  wer e  a b l e

t o  p a s s  t h e  w i n t e r  i n  t h i s  s t a g e  w e r e  swept  

f rom a l f a l f a  f i e l d s  a t  t h e  M i c h i g a n  S t a t e  U n i v e r s i t y  f a r m s  on May 

t h i r d ,  1971-  They w e r e  f e e d i n g  on t h e  t e n d e r  s h o o t s  a nd  l e a v e s  

o f  a l f a l f a .  The l i t e r a t u r e  r e p o r t s  t h a t  t h e  i n s e c t  a t  t h i s  t i m e  

d o e s  n o t  b r e e d  t o  any e x t e n t  on o p e n i n g  b uds  o f  a p p l e ,  p e a r ,  q u i n c e  

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

o r  g r a s s y  f i e l d s  and  low weeds  ( C r o s b y  a nd  L e o na rd  1 9 1 4 ) .

Ovi pos i  t  i on . -  A c c o r d i n g  t o  C r o s b y  a n d  L e o n a r d  ( 1 9 1 4 ) ,  t h e  t a r n i  s h e d  

p l a n t  bug  l a y s  e g g s  i n  t h e  m i d r i b s  o f  l e a v e s  and  l e a f  

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

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

b u d s ,  s t e m s ,  and  l e a v e s  o f  t h e  p l a n t s ,  a n d  i n  some c a s e s ,  t h e  e g g s  

a r e  d e p o s i t e d  in t h e  f l o w e r  h e a d s  o f  v a r i o u s  s p e c i e s  o f  c o m p o s i t e  

p l a n t s  s u c h  a s  d a i s i e s ,  a s t e r s ,  h o r s e n e t t l e  and o t h e r s .  C r os b y  

and  L e o n a r d  (op c i  t . )  o b s e r v e d  t h a t  t h e  e g g s  s t a g e  was  a b o u t  10 

d a y s .  I n  t h e  p r e s e n t  s t u d y  by r e a r i n g  t h i s  i n s e c t  a t  l a b o r a t o r y  

c o n d i t i o n s ,  t h e  egg  s t a g e  was a b o u t  6 . 6 8  d a y s ,  t h e  minimimum 

b e i n g  5 d a y s  and t h e  maximum 13 d a y s ,  a t  7 8 - 8 0 ° f ,  a nd  65 + 5X
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R. H.  ( T a b l e  ! ) •  The nu mber  o f  e g g s  l a i d  by a  f e m a l e  was o b s e r v e d  

i n  t h e  l a b o r a t o r y  t o  be a b o u t  2 k t w i t h  a minimum o f  5 e g g s  a n d  a 

maximum o f  6 0 ,  w i t h  common b e a n  p ods  a s  o v i p o s i t i o n  s i t e s ,  b u t  t h e  

n u m b e r s  o f  e g g s  l a i d  v a r i e d  w i t h  t h e  i n d i v i d u a l  f rom d ay  t o  d a y .

The e g g s  a r e  l a i d  o ne  by o n e  a n d  i n s e r t e d  i n t o  t h e  p l a n t  t i s s u e  

a l m o s t  c o m p l e t e l y  ( F i g .  1 ) .  I n  some c a s e s  t h e  b e a n s  w e r e  i n v a d e d  

by f u n g u s  b u t  t h e  e g g s  s t i l l  h a t c h e d  ( F i g .  2 ) .  From t h e  number  o f  

e g g s  l a i d ,  a mean o f  23.1**% r e a c h e d  t h e  a d u l t  s t a g e  ( f i r s t  g e n e r a t i o n ) ,  

9 . 5 5 %  o f  t h e  s e c o n d  g e n e r a t i o n ,  and  7-67%,  6.75%* and 9.*i8% o f  t h e  

t h i r d ,  f o u r t h ,  and  f i f t h  g e n e r a t i o n s ,  r e s p e c t i v e l y  ( T a b l e  2 ) .

Nymphal  s t a g e s . "  The mean d e v e l o p m e n t a l  p e r i o d  o f  t h e  f i v e  i n s t a r s

o f  t h e  t a r n i s h e d  p l a n t  bug was  1 6 . 9  d a y s ;  t h e s e  

r e s u l t s  b e i n g  a l m o s t  t h e  same a s  t h o s e  o b t a i n e d  by Hughes  ( 19^ 3)  

i n  S t .  P a u l ,  M i n n e s o t a .  The v a r i a t i o n  f a c t o r  i n  t h i s  nymphal  

d e v e l o p m e n t  a p p a r e n t l y  was d u e  t o  t h e  amount  o f  f ood  a v a i l a b l e  and 

t h e  p o p u l a t i o n  d e n s i t y  i n s i d e  t h e  r e a r i n g  c a g e s .  The nympha l  d e ­

v e l o p m e n t  h a s  b e e n  d e s c r i b e d  i n  d e t a i l  by d i f f e r e n t  a u t h o r s .

A f t e r  t h e  t h i r d  nymphal  i n s t a r  t h e  d e v e l o p m e n t  o f  wi ng  p a d s  may be 

o b s e r v e d .  I n  t h e  f o u r t h  i n s t a r  t h e  w i n g  p a d s  a r e  c l e a r l y  e v i d e n t  

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

m i d d l e  o f  t h e  abdomen ( F i g .  3 ) .  A p p a r e n t l y ,  i n  t h e  nymphal  s t a g e  

t h e  b u g s  m i g r a t e  v e r y  l i t t l e .



F i g u r e  1. T a r n i s h e d  p l a n t  bug  o v i p o s i t i n g  i n  t h e  p e e l e d  

a r e a  o f  a b ean  pod a t  l a b o r a t o r y  c o n d i t i o n s .

F i g u r e  2 .  Common be an  pod a t t a c k e d  by  a  f u n g u s  i n f e c t i o n ,  

h o w e v e r ,  t h e  e gg s  w e r e  s t i l l  v i a b l e .
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A d u I t s . -  As a  r u l e  t h e  m a l e s  a r e  somewhat  d a r k e r  a nd  s m a l l e r  t h a n

t h e  f e m a l e s .  D u r i n g  t h i s  s t u d y  m a t i n g  was n e v e r  o b s e r v e d .  

However ,  t h e  f e m a l e s  d i d  s t a r t  l a y i n g  e g g s  a b o u t  9 - 3 5  d a y s  a f t e r  

t h e y  r e a c h e d  t h e  a d u l t  s t a g e .

A d u l t s  a n d  nymphs a r e  v e r y  a c t i v e  d u r i n g  t h e  summer .  A c c o r d i n g  

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

v i t i e s  o f  t h i s  bug  a t  d i f f e r e n t  t i m e s  o f  d a y  and  e v e n  w i t h  d i f f e r e n t  

w e a t h e r  c o n d i t i o n s  s u ch  a s  s u n n y  and c l o u d y ,  wi ndy  o r  c a l m  d a y s .

They r e a c h  maximum d e n s i t i e s  a b o u t  e a r l y  summer ,  and  b e c a u s e  o f  t h e  

c u t t i n g  o f  t h e  f i e l d s  t h e i r  number s  go down,  b u t  i n c r e a s e  a g a i n  

t o  t h e  same p e a k  a t  t h e  e n d  o f  t h e  s e a s o n ,  d e c r e a s i n g  a g a i n  w i t h  

t h e  comi ng f a  1 1 .

M i g r a t  i o n . -  T h e r e  i s  e v i d e n c e  o f  t h e  m i g r a t o r y  h a b i t  o f  t h e  t a r n i s h e d  

p l a n t  bug e s p e c i a l l y  a s  c a u s e d  by c u t t i n g  o r  r emoval  

o f  f ood  ( S c h o l l  and  H e d l e r  19*f7).  The m os t  i m p o r t a n t  f a c t o r  f o r  

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

o f  t h i s  i n s e c t .  I f  t h e  a l f a l f a  f i e l d  i s  c u t ,  t h e y  may m i g r a t e  t o  

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

t h e y  can  a l s o  b r e e d  and b u i l d  up p o p u l a t i o n s .  D u r i n g  t h e  p r e s e n t  

s t u d y , a  few c a s e s  wer e  o b s e r v e d  wh er e  t h e  c u t t i n g  o f  weedy f i e l d s  

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

i n  t h e  s i z e  o f  t h e  s a m p l e .

N a t u r a l  e n e m i e s . -  S t u d i e s  t o  d e t e r m i n e  t h e  s t a t u s  o f  t h e  t a r n i s h e d

p l a n t  bu g  p a r a s i t e s  and  p r e d a t o r s  w e r e  p r e v i o u s l y
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T a b l e  1. R a t e  o f  d e v e l o p m e n t  i n  day s  o f  t h e  t a r n i s h e d  p l a n t  bug a t  l a b o r a t o r y  
c o n d i t i o n s  ( 7 8 - 8 0 ° F )  i n  f i v e  d i f f e r e n t  r e p l i c a t i o n s  r e a r e d  f rom 
29 March t o  1 December  1971- E a s t  L a n s i n g ,  M i c h i g a n .  1971*

Group
Number S t a t i  s t i  cs Hatchi  ng

Second 
1n s t a r

Fi f t h  
t n s t a r Adu I t s E9 9 5

T o t a l  
D u r a t  i on

A d u l t  
Longevi  t y

T o t a 1* 166 105 193 1 10 2 3 7 809 970

1 Mean 6 . 6 4 4 . 2 0 7 . 7 2 4 . 4 9 . 4 8 3 2 .3 6 3 8 . 8 0

S t d . Dev. 1 .04 • 91 1 .21 1 .0 2 . 3 5 2 . 5 6 8 . 8 9

T o t a  i 161 101 187 1 14 224 786 964

2 Mean 6 . 4 4 4 . 0 4 7 . 4 8 4 . 5 6 8 . 9 6 31 . 44 3 8 , 5 6

S t d . D e v . 1 .23 1 .06 1-39 1 .73 1.81 2 . 7 2 9 - 4 5

T o t a  1 137 81 157 97 197 669 845

3 Mean 6 . 8 5 4 . 0 5 7 . 8 5 4 . 8 5 9 . 8 5 33-45 4 2 . 2 5

S t d . D e v . 1 .34 .99 1 . 23 1 . 59 2 . 6 8 3 . 7 8 15 . 65

T o t a  1 138 84 161 88 179 648 743

4 Mean 6 . 9 0 4 . 2 9 8 . 0 5 4 . 4 8 . 9 5 3 2 . 40 3 7 . 1 5

S t d . D e v . 1 .02 1 . 24 1 .60 1 . 6 1 . 9 6 2 . 2 8 8 . 8 2

T o t a  1 131 82 145 82 210 652 804

5 Mean 6 . 5 5 4 . 1 0 7 . 2 5 4.1 1 0 . 5 0 3 2 . 60 4 0 . 2 0

S t d . Dev. .83 .97 1 .25

00-3-• 2 . 9 5 3 . 2 5 8 . 2 6

* The c o u n t s  we r e  b a s e d  on 25 r e a r e d  i n d i v i d u a l s  on each  r e p l i c a t i o n .



T ab le  2 .  Summary o f  p o p u l a t i o n  numbers in  f i v e  g e n e r a t i o n s  o f  t a r n i s h e d  p l a n t  bug eg g s ,  nymphs, 
and a d u l t s ,  r e a r e d  a t  l a b o r a t o r y  c o n d i t i o n s  (78 -80°F ,  and 65 +  5% RH) w i th  f i v e  r e p l i ­
c a t i o n s ,  from March 29 th ro u g h  December 1, 1971. E a s t  L a n s in g ,  M ich igan .

G e n era t io n
Aepli  c .

1 ‘
Repli  c ,

I  2 %

Repli  c .
; 3 *

R e p l i c .
1  4 ;

Rep l i e .  
1  5 %

P a r e n t s 10 10 10 10 10
Eggs 298 110 117 149 86
A d u l t s  Fj 
Eggs

70 23 .49 32 29 .09 14 11.97 45 30.20 18 20 .93
2018 1081 900 912 1063

Nymph 2nd 1 . 253 263 175 310 343
Nymph 5 th  I . 144 97 141 135 180
A d u l t s  F2 101 5 .0 0 75 6 .9 4 135 15.00 81 8 .8 8 127 11.95
Eggs 1854 2033 2069 2638 3701
Nymph 2nd 1. 238 278 149 336 285
Nymph 5 th  1. 180 200 125 245 196
A d u l t s  F3 160 8 .6 3 157 7 .7 2 112 5.41 223 8 .45 250 8 .1 4
E99S 3460 3224 2509 2794 2723
Nymph 2nd 1 . 333 228 275 308 382
Nymph 5 th  1. 273 180 205 256 266
A d u l t s  Ft* 212 6 .13 155 4.81 176 7.01 213 7 .6 2 223 8 .1 9
Eggs 2869 4798 2862 2682 3561
Nymph 2nd 1 . 638 433 245 400 530
Nymph 5 th  I . 518 300 209 272 423
A d u l t s  F5 435 15.16 233 4 .8 6 187 6 .53 260 9 .6 9 399 11.20
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summar ized a n d  r e c o r d e d  ( C l a n c y  and P i e r c e  1 9 6 6 ) .  S e v e r a l  p a r a s i t e s  

were  found i n  t h e  f a m i l i e s  Mymar idae ,  B r a c o n i d a e ,  I c hn e u m o n i d a e  and 

T a c h i n i d a e ,  Tn Canada and t h e  U n i t e d  S t a t e s .  Among t h e  p r e d a t o r s ,  

m o s t l y  p o l y p h a g o u s  s p e c i e s  o f  HemEptera ,  C o l e o p t e r a  and  N e u r o p t e r a  

were  r e c o r d e d  ( C l a n c y  and P i e r c e  I9 6 6 ) . The more common s p e c i e s  we r e  

Ge o c o r i s  s p p .  a n d  Nabi s s p p .

P a i n t e r  ( 1929)  r e p o r t e d  p a r a s i t i  z a t i o n  o f  a bou t  11% o f  t h e  

t a r n i s h e d  p l a n t  a d u l t s  c o l l e c t e d  in swampy a r e a s  by t h e  nema t ode  

Hexamermi s s p p .

By o b s e r v a t i o n  i n  t h e  f i e l d  d u r i n g  t h e  y e a r s  1970 and 1971* t h e  

l a r v a  of  t h e  s p o t t e d  l a d y - b i r d  b e e t l e ,  C o i e o m e g i l l a  m a c u l a t a  DeGeer ,  

was found a t  d i f f e r e n t  t i m e s  f e e d i n g  on f o u r t h  and f i f t h  i n s t a r  nymphs 

o f  t h e  t a r n i s h e d  p l a n t  b u g .  F u r t h e r m o r e ,  a  few t o a d s ,  B u f o  a m e r i c a n u s  

Holb r ook ,  w e r e  found  and c o l l e c t e d  when s a m p l i n g  t h e  a l f a l f a  f i e l d s  

in 1 9 7 0 . I n  t h e  d i s s e c t i o n  o f  f o u r ,  two o f  them had s e v e n  t a r n i s h e d  

p l a n t  bug a d u l t s  in  t h e i r  g u t .  A smal l  t o a d  a b ou t  1 ^  i n c h e s  long  

had f i v e  t a r n i s h e d  p l a n t  b u g s  in i t s  g u t ,  o ne  of  them a l m o s t  e n t i r e l y  

w h o l e ;  t h e  o t h e r s  were  i d e n t i f i e d  by t h e i r  h e a d s .  O r g an i s ms  o t h e r  

t h a n  mi r i d s  w e r e  no t  c o u n t e d  in  t h e s e  two t o a d s .  The more  a b u n d a n t  

o r gan i sms  f o u n d  in  t h e  o t h e r  t o a d s  we r e  a n t s ,  m i l l i p e d e s ,  l y g a e i d s ,  

w e e v i l s  ( l a r v a e  and a d u l t s ) ,  e l a t e r i d s  ( l a r v a e  and a d u l t s ) ,  n o c t u i  ds  

( l a r v a e )  an d  c o c c l n e i i i d s  ( l a r v a e  and a d u l t s )  ( Ta b l e  3)■

In 1970,  a r e c e n t l y  k i l l e d  t a r n i s h e d  p l a n t  bug was f ou nd  i n f e c t e d  

w i t h  a f u n g o u s  d i s e a s e .  T h i s  specimen was s e n t  t o  t h e  U n i v e r s i t y  o f  

C a l i f o r n i a  a t  B e r k e l e y  f o r  i d e n t i f i c a t i o n ,  and Dr.  G e r a r d  M. Thomas 

i d e n t i f i e d  t h e  f ungus  a s  a n  Hyphomycete .  T h i s  f ungus  may h ave  c a u s e d
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T a b l e  3 .  O r g a n i s m s  f o u n d  i n  t h e  g u t  o f  f o u r  t o a d s , Bu fo  
a m e r l c a n u s , p i c k e d  up f rom a l f a l f a  f i e l d s ,
E a s t  L a n s i n g ,  M i c h i g a n ,  1970 .

Toad  Humber

Organi  sms 1 2 a  3 k

A n t s - a d u 1t s 12 0 0 0

hi  1 1 i p e d e s 8 0 0 0

Lygae i  d s - a d u l  t s 6 0 0 0

E l a t e r i d s - a d u  1 t s 5 2 0 0

W e e v i 1s - a d u l  t s k 0 0 0

W e e v i 1s - 1 a r v a e 1 0 0 0

C e n t  i p e d e s h 0 0 0

S t a p h y 1 i ni  d s - a d u 1 t s h 2 0 0

FI i e s 1 0 0 0

Cocc i  n e 1 1 i d s 0 3 0 0

N o c t u i  d s - 1 a r v a e 0 5 0 0

Cor i  z i  d s - a d u  1 t s 0 2 0 0

T a r n i s h e d  p l a n t  bugs 0 0 5 2

Uni d e n t i  f i e d - l a r v a e 2 0 0 0

Nabi  d s - a d u 1t s 0 2 0 0

A i l  k i n d s  o f  body p a r t s  o f  i n s e c t s  a n d  m i l l i p e d e s  w e r e  found  
i n  t h i s  t o a d  and w e r e  d i f f i c u l t  t o  i d e n t i f y .
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a  number  o f  o t h e r  u n e x p l a i n e d  a d u l t  d e a t h s  f o u n d  i n  t h e  f i e l d  and 

was p e r h a p s  n o t  a l w a y s  d e t e c t e d  i n  t h e  e a r l y  s t a g e s  o f  i n f e c t i o n  o r  

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

ALFALFA PLANT BUG

By r e v i e w i n g  t h e  p e r t i n e n t  l i t e r a t u r e  an d  by means  o f  t h e  p r e s e n t  

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

may be  o b s e r v e d .

H o s t s . -  The a l f a l f a  p l a n t  bug  h a s  b een  r e p o r t e d  t o  f e e d  e s p e c i a l l y  on

a l f a l f a  and  c l o v e r s  a n d ,  i n  some c a s e s ,  on p o t a t o e s ,  b u c k w h e a t ,  

g o l d e n  r o d ,  and  b e a n s .  When d i s t u r b e d  i n  a l f a l f a  f i e l d s ,  t h i s  bug  

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

n o  more  t h a n  t w e n t y  f e e t .

Feed  i n q habi  t s . -  The  a l f a l f a  p l a n t  b u g  was a l w a y s  f o u n d  a l o n e  on l e a v e s ,

s t e m s ,  o r  b u d s ,  f e e d i n g  o r  r e s t i n g  i n  a n  u p w a r d s  o r  

downwards  p o s i t i o n .  They a r e  more  r e a d i l y  d i s t u r b e d  t h a n  t h e  t a r n i s h e d  

p l a n t  b u g ,  and  e v e n  t h e  g r a v i d  f e m a l e s ,  w h i c h  w e r e  h e a v i e r  t h a n  t h e  

o t h e r  b u g s ,  w e r e  a b l e  t o  f l y  s h o r t  d i s t a n c e s  when d i s t u r b e d .

O v e r w i n t e r f n q . -  The a l f a l f a  p l a n t  bug  o v e r w i n t e r s  i n  t h e  e g g  s t a g e

i n  M i c h i g a n ,  e s p e c i a l l y  i n  t h e  s t u b b l e  o f  a l f a l f a .

The e g g s  i n  t h e s e  s t e m s  h a t c h  in  e a r l y  May. T e m p e r a t u r e  p r o b a b l y  

h a s  a b e a r i n g  on t h e  l e n g t h  o f  t h e  h a t c h i n g  t i m e  (Hughes  ( 9^ 3)»
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a l t h o u g h  K n i g h t  ( 1 9 ^ 1 )  s t a t e s  t h a t  t h e s e  mi r i d  e g g s  h a v e  a r e l a t i v e l y  

i m p e r m e a b l e  c h o r i o n  w h i c h  p e r m i t s  them t o  r e m a i n  v i a b l e  f o r  s e v e r a l  

m o n t h s ,  e ven  embedd ed  in  m a t e r i a l  w h i c h  i s  a l m o s t  c o m p l e t e l y  d e s i c ­

c a t e d .  I n  t h e  p r e s e n t  wor k ,  s e v e r a l  a l f a l f a  s t e m s  w i t h  a l f a l f a  p l a n t  

bug  e g g s  embedded i n  them wer e  b r o u g h t  t o  t h e  l a b o r a t o r y  in m i d - O c t o b e r ,  

1971-  T h e s e  e g g s  w e r e  c a r e f u l l y  t a k e n  o u t  a n d  p l a c e d  i n  s m a l l  p l a s t i c  

c o n t a i n e r s  w i t h  humid  f i l t e r  p a p e r  i n  t h e  b o t t o m .  T h e s e  c a g e s  w e r e  

k e p t  i n  i n c u b a t o r s  a t  7 8 - 8 0 ° F ,  an d  6 5 + 5 %  RH, a nd  16 h o u r s  o f  l i g h t  

p r o v i d e d  by a f l o u r e s c e n t  l amp.  The  f i l t e r  p a p e r  was m o i s t e n e d  e v e r y  

da y  a nd  o b s e r v a t i o n s  w e r e  c o n d u c t e d  a s  t o  t h e  d a t e s  o f  nymphal  e m e r ­

g e n c e .  The f i r s t  nymphs a p p e a r e d  a t  17 d a y s ;  o t h e r s  s p e n t  55 d a y s  

an d  o t h e r  emer ged  a t  7 2  and 81 d a y s  a f t e r  t h e  e g g s  w e r e  p l a c e d  i n  

t h e  i n c u b a t o r s .  O t h e r  u n h a t c h e d  e g g s  w e r e  o b s e r v e d  t o  be  s t i l l  a l i v e  

a f t e r  t h i  s t i m e .

The d i f f e r e n c e  i n  t i m e  f o r  t h e s e  e g g s  t o  h a t c h  i s  p r o b a b l y  due  

t o  t h e  f a c t  t h a t  t h e  a l f a l f a  p l a n t  b u g  d i a p a u s e s  i n  t h e  e g g  s t a g e .

As t h i s  c o u l d  h a p p e n ,  t h e  e gg  d e v e l o p m e n t  w ou ld  n o t  be  r esumed u n t i  I 

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

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

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

p e r i o d  o f  d i a p a u s e  an d  h a t c h e d  e a r l i e r  t h a n  t h e  o t h e r s  t h a t  w e r e  l a i d  

l a t e r  o n .  O b v i o u s l y ,  much more  r e s e a r c h  w ou l d  b e  n e e d e d  t o  s t a t e  

a ny  c o n c l u s i o n s  on t h e  a l f a l f a  p l a n t  bug e g g  d i a p a u s e .
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S p r i n g  a p p e a r a n c e . -  The f i r s t  nymphs o f  a l f a l f a  p l a n t  b ugs  w e r e  c o l ­

l e c t e d  on t h e  M i c h i g a n  S t a t e  U n i v e r s i t y ,  E a s t  

L a n s i n g  f a r m s  on J u n e  U, 1970 and J u n e  5* 1971 * when t h e y  w e r e  f e e d i n g  

on t h e  new t e n d e r  a l f a l f a  s t e m s .  T h i s  s p e c i e s  e x h i b i t s  a r e s t r i c t e d  

h o s t  r a n g e  ( o l i g o p h a g o u s ) , by f e e d i n g  e s p e c i a l l y  on a l f a l f a ,  s w e e t  

c l o v e r  an d  a few a d d i t i o n a l  p l a n t s  i n c l u d i n g  p o t a t o e s ,  b u c k w h e a t ,  

g o l d e n  rod  and b e a n s  (Hughes  1 9 * 0 ) -

Ovi pos  i t  i o n . -  The a l f a l f a  p l a n t  b ug  i s  p r o b a b l y  more  s p e c i f i c  t h a n  

t h e  t a r n i s h e d  p l a n t  bug  i n  i t s  o v i p o s i t i o n  h a b i t s .

The a l f a l f a  p l a n t  bug  c o n f i n e s  mos t  eg g  l a y i n g  t o  a l f a l f a  s t e m s .  By 

o b s e r v a t i o n s  i n  t h e  f i e l d  a nd  when a d u l t s  w e r e  c o n f i n e d  i n  c a g e s  

c o n t a i n i n g  a l f a l f a  p l a n t s  i n  t h e  l a b o r a t o r y ,  t h e  i n s e c t s  s eemed t o  

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

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

t o g e t h e r  in  g r o u p s  o r  r o w s ,  b e i n g  a l i t t l e  b i g g e r  t h a n  t h o s e  o f  t h e  

t a r n i s h e d  p l a n t  bug  ( F i g u r e  4 ) .  I n  b o t h  o f  t h e m ,  when r e a r i n g  was 

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

a b o v e  t h e  e p i d e r m i s  o f  t h e  b e a n  p o d .

Nymphal  s t a g e s . -  The mean d e v e l o p m e n t a l  p e r i o d  o f  t h e  f i v e  i n s t a r s

o f  t h e  a l f a l f a  p l a n t  bug h a s  b e e n  s t a t e s  a s  1 8 . ^ 7 , and 

2 8 . 3 0  d a y s  a f t e r  mean t e m p e r a t u r e s  o f  7 9 - 2 8  a n d  6 2 . 7 ^ ° F ,  r e s p e c t i v e l y ,  

t h e  t e m p e r a t u r e  b e i n g  t h e  mos t  i m p o r t a n t  f a c t o r  i n  t h e  l e n g t h  o f  t i m e  

r e q u i r e d  f o r  s u c c e s s i v e  i n s t a r s  t o  emb er ge  (Hughes  o p . ci  t ) . The h i g h e r  

t h e  mean t e m p e r a t u r e ,  t h e  s h o r t e r  t h e  nymphal  p e r i o d .



Fi gure 3

Fi g u r e  k

T a r n i s h e d  p l a n t  b u g  e m e r g i n g  f rom t h e  f i f t h  

n ympha l  i n s t a r .

A l f a l f a  p l a n t  bug e g g s  l a i d  i n  a  common bean  pod 

a t  l a b o r a t o r y  c o n d i t i o n s .
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A d u I t s . -  The f i r s t  a l f a l f a  p l a n t  b ugs  c o l l e c t e d  by s w e e p i n g  in t h e  

f i e l d  w e r e  t a k e n  a t  t h e  M i c h i g a n  S t a t e  U n i v e r s i t y  f a r m s  on 

J u n e  2 n d ,  1970.  The a d u l t s  a r e  a c t i v e  i n  a l f a l f a  f i e l d s  an d  f l y

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

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

m i g r a t i o n  a n d  o c c a s i o n a l l y ,  t h e y  may be  t r a n s p o r t e d  l o n g  d i s t a n c e s  

i n  hay  i n  t h e  eg g  s t a g e .

N a t u r a 1 e n e m i e s . -  D u r i n g  t h e  p r e s e n t  s t u d y  p e r i o d ,  no n a t u r a l  e n e m i e s

w e r e  o b s e r v e d  f o r  t h e  a l f a l f a  p l a n t  b u g ,  and  none  

o f  them h a v e  been  r e p o r t e d  by t h e  l i t e r a t u r e .  T h i s  d o e s  n o t  mean

t h a t  i t  d o e s  n o t  h a v e  t h e m .



LABORATORY REARlNG

The r e a r i n g  p r o c e s s  f o r  t h e  t a r n i s h e d  p l a n t  b u g  was  c a r r i e d  o u t  

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

o f  7 8 - 8 0 ° F , w i t h  a  r e l a t i v e  h u m i d i t y  o f  65 + S % , a n d  w i t h  l i g h t  p r o ­

v i d e d  by a  f l o u r e s c e n t  lamp f o r  16 h o u r s  a d a y .  I n i t i a l l y ,  t h e  p r o c e s s  

was p e r f o r m e d  w i t h  some d i f f i c u l t i e s ,  a s  many s p e c i m e n s  d i e d  w i t h o u t  

r e p r o d u c t i o n  a t  a l l  o r  a t  l e a s t  w i t h o u t  l a y i n g  e g g s .  However ,  g r a d u a l l y  

t h e  t e c h n i q u e s  o f  r e a r i n g  th em in  t h e  i n c u b a t o r s  w e r e  i m p r o v e d ,  s o  

d a t a  c o u l d  be  r e c o r d e d .

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

t a r n i s h e d  p l a n t  b u g s ,  s t a r t i n g  w i t h  f i v e  p a i r s  a s  p a r e n t a l  g e n e r a ­

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

in  F i g u r e  5 ,  and  t h e  c o m p l e t e  d a t a  a r e  p r e s e n t e d  i n  T a b l e s  I and  2 .  

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

a t  2 d ay  i n t e r v a l s  d u r i n g  t h e  y e a r  o f  1 9 7 ' •  M o r t a l i t y  o f  t a r n i s h e d  

p l a n t  b u g s  d u r i n g  t h e  r e a r i n g  p r o c e s s  was  h i g h ,  a s  c a n  be  s e e n  in 

T a b l e  2 ,  e s p e c i a l l y  i n  t h e  i mm at ur e  s t a g e s ,  and  some s p e c i m e n s  w e r e  

i n j u r e d  by h a n d l i n g .  T h o s e  i n j u r e d  and some d e a d  i n d i v i d u a l s  we r e  

u s u a l l y  a t t a c k e d  by n or ma l  a d u l t s  and  nymph s ,  a  c a n n i b a l i s t i c  h a b i t  

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

t a r n i s h e d  p l a n t  b u g .  I n  c o n t r a s t ,  t h e  a l f a l f a  p l a n t  b u g  d i d  n o t  

show a n y  c a n n i b a l i s m  a t  a l l .  T h i s  k i n d  o f  i n t r a s p e c i f i c  c o m p e t i t i o n  

m i g h t  a f f e c t  t h e  s t a t u s  o f  t h e s e  two mi r i d  s p e c i e s  i n  t h e i r  c o m p e t i t i v e  

i n t e r f e r e n c e  w i t h  e a c h  o t h e r .  I t  was o b s e r v e d  t h a t  i n  some c a s e s ,  

some s p e c i m e n s  t h a t  f i r s t  r e a c h e d  t h e  a d u l t  s t a g e  f e d  on t h e  o t h e r  

nymphal  s t a g e s ,  e s p e c i a l l y  on t h o s e  a f t e r  t h e  s e c o n d  i n s t a r .  I t

28
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s eemed t h a t  t h i s  c o n d i t i o n  was  o ne  o f  t h e  h i g h e s t  m o r t a l i t y  f a c t o r s ,  

a f t e r  l a c k  o f  f o o d ,  f o r  t h e  l a s t  t h r e e  nymphal  i n s t a r s .  Only  t h e  

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

s t a g e  i s  more  r e l i a b l e  in d e m o n s t r a t i n g  p o p u l a t i o n  p e a k s  i n  a p a r ­

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

I t  was  o b s e r v e d  d u r i n g  t h e  p r e s e n t  s t u d i e s  t h a t  t h e  d i f f e r e n t  

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

o f  t i m e  r e q u i r e d  f o r  t h e i r  d e v e l o p m e n t .  The f i r s t  a n d  f i f t h  i n s t a r s  

w e r e  t h e  l o n g e r  s t a g e s  i n  t h i s  s t u d y .  T h e se  d a t a  a g r e e ,  f o r  t h e  

mos t  p a r t ,  w i t h  t h a t  p r e s e n t e d  by Hughes ( 194 3)  on t h e  t i m e  r e q u i r e d  

f o r  nymphal  d e v e l o p m e n t .  The h a t c h i n g  p e r i o d  i n  t h e  f i v e  d i f f e r e n t  

r e p l i c a t i o n s  showed a mean r a n g i n g  f rom 6 . 4 4  t o  6 - 9 0  d a y s .  The f i r s t  

i n s t a r  ha d  a  mean p e r i o d  o f  4 . 0 4  t o  4 . 2 0  d a y s ,  a nd  t h e  f i f t h  i n s t a r  

a  mean o f  4 . 1  t o  4 . 8 5  d a y s  ( T a b l e  1 ) .  The f i v e  r e  p l i  c a t i o n s  o f  i n ­

s e c t s  showed a  mean p r e o v i  pos  i t  i on p e r i o d  r a n g i n g  f r o m  8 . 9 5  t o  10 .50  

d a y s ,  and  t h e  a d u l t  l o n g e v i t y  a  mean o f  3 7 * 1 5  t o  4 2 . 2 5  d a y s .

The  a l f a l f a  p l a n t  bug was o n l y  r e a r e d  d u r i n g  t h e  p a r e n t a l  g e n e r ­

a t i o n .  They w e r e  f e e d i n g  a n d  o v i p o s i t i n g  in t h e  b e a n  p o d s ,  b u t  t h e  

e g g s  d i d  n o t  h a t c h  and  t h e  b e a n  pod s  go t  d r y .  T h e r e f o r e ,  o n l y  t h e  

t a r n i s h e d  p l a n t  bug was r e a r e d  up t o  t h e  f i f t h  g e n e r a t i o n ,  when i t  

was s t o p p e d  a r b i t r a r i l y .

The number  o f  e g g s  l a i d  i n  b e a n  pods by t h e  p a r e n t a l  g e n e r a t i o n s  

o f  t a r n i s h e d  a nd  a l f a l f a  p l a n t  b u g s ,  when c a g e d  t o g e t h e r  and  s e p a r a t e l y  

i s  p r e s e n t e d  i n  T a b l e  4 .
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T a b l e  4 .  C o m p a r i s o n  o f  t h e  number  o f  e g g s  l a i d  i n  common b e a n s  by t h e  
p a r e n t a l  g e n e r a t i o n s  o f  t h e  t a r n i s h e d  an d  a l f a l f a  p l a n t  b u g s ,  
r e a r e d  mi xed  an d  s i n g l y  i n  g r o u p s  o f  f i v e  p a i r s ,  a t  7 8 - 8 0 ° F  
and  65  +  5 %  RH, E a s t  L a n s i n g ,  M i c h i g a n .  1971-

_________ Number o f  e g g s  l a i d ___________

R e p l i c .  Mixed S i n g l y
Number D a t e  TPB APB TPB APB

1 7 / 2 9 / 7 1 t o 8 / 1 4 / 7 1 142 119a 777 2 3 0

2 7 / 2 9 / 7 1 t o 8 / 2 0 / 7 1 181 2 1 0 1919 2 3 6

3 7 / 2 9 / 7 1 t o 8 / 1 2 / 7 1 98 189 1 0 1 9 178

4 7 / 2 9 / 7 1 t o 8 / 1 2 / 7 1 171 17 1340 284

5 7 / 2 9 / 7 1 t o 8 / 1 2 / 7 1 54 1 22 91 1 248

6 7 / 2 9 / 7 1 t o 8 / 1 2 / 7 1 48 74 b 317

Means 1 1 5 . 6 7  1 20 . 17  1193-2  2 4 8 . 8 3

The a l f a l f a  p l a n t  bug  e g g s  d i e d  a n d  t h e  p r o c e s s  c o u l d  n o t  be  
f o l l o w e d  f o r  more  t h a n  o ne  g e n e r a t i o n .

D a t a  n o t  r e g i s t e r e d .
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T he  t a r n i s h e d  p l a n t  b ug  e g g s ,  when t h e  i n s e c t s  w e r e  r e a r e d  a l o n e ,  

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

t a r n i s h e d  p l a n t  bug m i x e d  w i t h  t h e  a l f a l f a  p l a n t  b u g .  I t  was  o b s e r v e d  

t h a t  t h e  t a r n i s h e d  p l a n t  bug  f e m a l e s  w e r e  even  l a y i n g  e g g s  s e v e r a l  

weeks  a f t e r  t h e  m a l e s  h ad  d i e d ,  in  s u c h  a way t h a t  o v i p o s i t i o n  was 

a c c o m p l i s h e d  w i t h o u t  c o n t a c t  b e tw ee n  s e x e s ,  p r o b a b l y  b e c a u s e  t h e  f e m a l e s  

ma te  o n c e  an d  o v i g e n e s i s  c o n t i n u e s  a f t e r  o v i p o s i t i o n  h a s  b e gu n .

O v i p o s i t i o n  in t h e  t a r n i s h e d  p l a n t  bug was f a v o r e d  by p e e l i n g  

a s m a l l  s t r i p  o f  t h e  b e a n  pods  l o n g i t u d i n a l l y  o r  c u t t i n g  an  e n d .  I n  

t h i s  way o v i p o s i t i o n  was  c o n c e n t r a t e d  i n  t h o s e  a r e a s  o f  t h e  b ean  and 

e g g s  w e r e  e a s i l y  c o u n t e d .  Most  o f  t h e  a l f a l f a  p l a n t  b ug  e g g s  w e r e  

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

t h o u g h  t h e y  l a i d  some e g g s  on t h e  p e e l e d  a r e a  o f  t h e  b e a n s .  On s e v e r a l  

o c c a s i o n s ,  t h e  b e a n s  w e r e  a t t a c k e d  by f u n g u s  wh er e  p e e l i n g  o r  c u t t i n g  

was mad e .  However ,  m o s t  o f  t h e  nymphs h a t c h e d .  The a l f a l f a  p l a n t  bug  

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

t h e  t a r n i s h e d  p l a n t  b ug  e g g s  and a l f a l f a  p l a n t  b ug  e g g s  when t h e  i n ­

s e c t s  w e r e  r e a r e d  t o g e t h e r  d u r i n g  t h e  p a r e n t a l  g e n e r a t i o n  ( T a b l e  4 ) .

In s i x  r e p l i c a t i o n s  o f  e a c h  s p e c i e s  d u r i n g  t h e  p r e s e n t  w o r k ,  t h e  

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

when r e a r e d  t o g e t h e r .  B u t ,  a s  t h e s e  a l f a l f a  p l a n t  bug e g g s  d i d  n o t  

h a t c h ,  t h e  o b s e r v a t i o n s  c o u l d  n o t  b e  f o l l o w e d  f o r  s u b s e q u e n t  g e n e r a t i o n s .
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The s a m p l e s  o f  t h e  mi r i d  c o m p l e x  t a k e n  in  a l f a l f a  f i e l d s  a t  

M i c h i g a n  S t a t e  U n i v e r s i t y ,  E a s t  L a n s i n g ,  f rom May 19 t o  November  17 

o f  1970,  an d  f rom May 3 t o  November  3 o f  1971,  a r e  p r e s e n t e d  i n  d e t a i l  

i n  T a b l e s  5 and  6 ,  and  showed g r a p h i c a l l y  in  F i g u r e s  6 - 1 3 .  Of f o r e ­

mo s t  i m p o r t a n c e  i n  t h i s  s t u d y  a r e  t h e  t a r n i s h e d  p l a n t  b ug  and t h e  

a l f a l f a  p l a n t  bug .  T h e s e  two p e s t s  o c c u r  t h r o u g h o u t  much o f  t h e  

E a s t e r n  U n i t e d  S t a t e s .

T a r n i  s h e d  p l a n t  b u g . -  The f i r s t  m i r i d  bu gs  o f  t h e  c omp l ex  t o  show up

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

o f  t h e i r  h a b i t  o f  o v e r w i n t e r i n g  in t h e  a d u l t  s t a g e .  Wi t h  t h e  s a m p l e  

t a k e n  on May 3 ,  1971 t h e  p o p u l a t i o n  d e n s i t y  was 2 i n  f i v e  f i e l d s  and 

a  t o t a l  o f  500 s w e e p s .  The p o p u l a t i o n  d e n s i t i e s  g r a d u a l l y  i n c r e a s e d  

up t o  t h e  t i m e  o f  t h e  f i r s t  c u t t i n g  i n  e a r l y  J u n e ,  when some o f  them 

p o s s i b l y  d i e d  o r  m i g r a t e d  t o  t h e  c l o s e s t  f i e l d s ,  an d  some o f  them 

r e m a i n e d  on t h e  g r o u n d  an d  f e d  on t h e  y o u n g  s t e m s  and b u d s  a f t e r  c u t ­

t i n g ,  Some o t h e r s  may a p p e a r  a f t e r  t h e  o v e r w i n t e r i n g  s t a g e  u n d e r  

l e a v e s ,  s t r a w ,  c r e v i c e s  and  v e g e t a b l e  m a t e r i a l  l e f t  in t h e  f i e l d ;  so  

when s w e e p i n g  a f t e r  c u t t i n g ,  some a d u l t  b ugs  a r e  c o l l e c t e d .

The a d u l t  p o p u l a t i o n  p e a k  a f t e r  t h e  f i r s t  c u t t i n g  was r e a c h e d  in 

e a r l y  J u l y  i n  1970,  and  i n  m i d - J u l y ,  1971,  when t h e  a l f a l f a  f i e l d s  in 

b o t h  y e a r s  w e r e  f l o w e r i n g  t h e  most  ( F i g u r e s  6 a nd  7 ) .  By t h i s  t i m e  

t h e  s e c o n d  c u t t i n g  was  d o n e  and  t h e  p o p u l a t i o n  d e n s i t i e s  w e n t  down 

t o  a b o u t  on e  f o u r t h  t h e  p r e v i o u s  p e a k .  A f t e r  t h i s  c u t t i n g ,  t h e

33
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T a b l e  5 .  C o m p a r i s o n  o f  t h e  p o p u l a t i o n  d e n s i t i e s  o f  t h r e e  p l a n t  b u gs
a s  c o l l e c t e d  by s w e e p i n g  i n  f i v e  f i e l d s  a t  t h e  M i c h i g a n  S t a t e  
U n i v e r s i t y  f a r m ,  E a s t  L a n s i n g ,  M i c h i g a n .  1970 .

Da t e
A c c u m u l a t e d  

Days
T a r n i  shed  
P l a n t  Bug

A l f a  1 f a  
P l a n t  Bug

Tr i  q o n o t v 1 us  
r u f  i c o r n i  s

A d u 11 s Nymphs Ad u1t s Nymphs A d u l t s b

May 19 139 59 0 0 0 0
29 149 8 4 0 0 0 0

J u n e 5 1 5 6 103 70 2 2 2 2
12 I 6 3 a 14 95 4 1 4
19 170 83 23 23 7 1
23 174 43 1 4 9 0

J u l y 1 182 140 1 27 24 0
1 I 192 605 29 37 69 4 6
15 196 4 34 90 36 1 18 77
21 2 0 2 a 319 121 16 145 139
31 2 1 2 1 0 8 124 90 245 121

A u gu s t 4 2 1 6 195 3 2 6 127 510 164
10 2 2 2 2 8 2 486 1 6 2 753 1 1 8
17 2 2 9 4 48 1 6 6 163 729 30
24 2 3 6 a 427 117 184 575 193

S e p t e m b e r 2 245 3 6 8 183 146 396 207
8 251 351 472 214 446 245

16 259 827 905 2 1 6 231 135
21 264 581 399 177 1 1 8 56
2 8 271 6 16 231 125 97 16

O c t o b e r 5 2 7 8 417 164 81 52 4
12 283 719 117 105 41 29
21 2 9 2 3 0 0 42 44 21 5
27 2 9 8 188 11 15 0 2

November 3 305 185 8 2 0 0 0
11 313 151 4 8 0 0
17 319 10 0 1 0 0

a C u t t i n g

b Nymphs f o r  t h i s  s p e c i e s  w e r e  n o t  c o u n t e d .
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T a b l e  6 .  Compar i son  o f  t h e  p o p u l a t i o n  d e n s i t i e s  o f  t h r e e  p l a n t  bugs
a s  c o l l e c t e d  by s w e e p i n g  in  f i v e  f i e l d s  a t  t h e  M ic h i g a n  S t a t e  
U n i v e r s i t y  f a r m ,  E a s t  L a n s i n g ,  M i c h i g a n .  1971

D at e
A c c u mu l a t e d  

Days
Ta rn i  shed  
P l a n t  Bug

A l f a l f a  
P l a n t  Bug

Tri  q o n o t y l u s  
r u f i  c o r n i  s

A d u I t s Nymphs A d u l 1 5 Nymphs Adu1t s Nymphs

May 3 123 2 0 0 0 0 0
12 132 4 0 0 0 0 0
18 138 27 0 0 0 0 0
29 149 67 0 0 1 0 0

June 4 155a 51 0 0 13 0 33
1 1 162 13 69 6 214 1 16 371
18 169 17 35 22 100 10 7
29 180 482 8 355 67 42 2

J u l y 8 189 590 32 277 164 65 3
13 19** 853 182 2 6 9 21 1 59 5
20 201a 256 137 11 180 40 4
26 207 312 309 133 370 39 7

Augus t 3 215 201 377 138 554 245 61
10 222 386 429 271 541 157 34
16 228 568 372 307 4 9 1 370 25
24 236 414 255 395 131 315 22
30 242 382 361 474 81 152 14

S ep t emb er 8 251 478 1103 205 32 39 19
13 256 625 1191 196 45 22 3
22 265 800 490 81 25 8 0
29 272 706 208 62 15 9 0

O c t o b e r 5 278 561 59 24 2 6 0
12 285a 276 13 7 0 2 1
18 291 151 5 2 0 8 0
25 298 332 3 2 0 2 0

November 3 307 8 0 0 0 0 0

a D a t e s  o f  c u t t i n g .  The d r y  s e a s o n  p r o b a b l y  c a u s e d  t h e  d e l a y  in  t h e  l a s t  
c u t t i n g .  T h i s  h a pp en ed  in  o n l y  one  f i e l d .



Fi gure  6 P o p u l a t i o n  d e n s i t i e s  o f  t h e  t a r n i s h e d  p l a n t  b u g ,  

t h e  a l f a l f a  p l a n t  bug ,  a n d  T r i  g o n o t y 1 u s  

r u f i  c o r n ! s  d u r i n g  t h e  1970 s e a s o n .
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t a r n i s h e d  p l a n t  b ug  p o p u l a t i o n  i n c r e a s e d  a s  t h e  a l f a l f a  g rew u p ,  

r e a c h i n g  t h e  h i g h e s t  d e n s i t y  i n  m i d - S e p t e m b e r  f o r  1970 a n d  a  week 

l a t e r  in  1971* The  t a r n i s h e d  p l a n t  b u g  p o p u l a t i o n s  wen t  down a f t e r  

t h i s  t i m e  more  r a p i d l y  t h a n  t h e y  had  b u i l t  u p .  Many f a c t o r s  p r o b a b l y

t o o k  p a r t  i n  t h i s  e v e n t ,  s u c h  a s  t h e  d e c r e a s i n g  t e m p e r a t u r e  t h a t  l e a d

them t o  t h e  o v e r w i n t e r i n g  s t a g e ;  a t h i r d  a l f a l f a  c u t t i n g  i n  some c a s e s ,  

a n d  a l s o ,  t h e  e f f e c t  o f  some b i o l o g i c a l  a g e n t s ,  s u ch  a s  Nabi  s s p p .  

and  Geocor i  s s p p .  ( whi ch  we r e  o b s e r v e d  i n  t h e  f i e l d ) ,  p o s s i b l y  p l a y e d

a n  i m p o r t a n t  r o l e  ( C l a n c y  and P e a r c e  1 9 6 6 ) ,  a l t h o u g h  n o  e v i d e n c e  o f

t h i s  was c l e a r l y  n o t e d  i n  t h e  p r e s e n t  s t u d y .

A l f a l f a  p l a n t  b u g . -  The a l f a l f a  p l a n t  b u g  p o p u l a t i o n s  a p p e a r e d  in

l ower  d e n s i t i e s  an d  l a t e r  t h a n  t h o s e  o f  t h e  t a r ­

n i s h e d  p l a n t  bug ( T a b l e s  5 and  6 ) .  In  1970 ,  t h e  f i r s t  a d u l t  bugs  we r e  

s w ep t  a b o u t  15 d a y s  a f t e r  t h e  i n i t i a l  c o l l e c t i o n  o f  t a r n i s h e d  p l a n t  

b u g s ,  and  in 1971 ,  t h e y  w e r e  c o l l e c t e d  m o re  t h a n  o n e  mont h  l a t e r  

( F i g u r e s  6 an d  7 ) .  T h e se  f a c t s  g i v e  m o re  s t r e n g t h  t o  t h e  g e n e r a l l y  

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

t h e  eg g  s t a g e ,  i n  c o n t r a s t  w i t h  t h e  t a r n i s h e d  p l a n t  bug w h i c h  o v e r ­

w i n t e r s  i n  t h e  a d u l t  s t a g e .

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

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

s t a r t i n g  t o  h a t c h  o u t  f rom t h e  o v e r w i n t e r i n g  e gg  s t a g e  i n  t h e  o l d  

a l f a l f a  s t u b b l e .  T h e i r  p o p u l a t i o n  d e n s i t i e s  w e r e  i n c r e a s i n g  a l t h o u g h  

r e l a t i v e l y  a t  low l e v e l s ,  r e a c h i n g  t h e  h i g h e s t  p eak  a b o u t  m i d - S e p t e m b e r ,  

a n d  d e c r e a s i n g  a f t e r  t h a t  a s  r a p i d l y  a s  t h e  t a r n i s h e d  p l a n t  bug in  1970.
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The c u r v e  f o r  1971 ( F i g u r e  7) shows t h e  e f f e c t  o f  c u t t i n g ,  e s p e c i a l l y  

i f  t h e  s a mpl e  i s  t a k e n  t h e  same week t h e  c u t  i s  made .  However ,  a  

week i a t e r ,  t h e  numbers  a r e  a b o u t  t e n  t i m e s  more ,  r e a c h i n g  t h e  h i g h e s t  

d e n s i t y  i n  l a t e  A u g u s t ,  and d e c r e a s i n g  l a t e r  on t o  z e r o  in m i d - O c t o b e r .

T r i g o n o t y l u s  r u f i c o r n i s T h i s  s p e c i e s  s l i g h t l y  o u t n u mb er e d  t h e  a d u l t

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

1970,  b u t  were  s i g n i f i c a n t l y  i n f e r i o r  i n  numbers  d u r i n g  I 9 7 i -  The 

p o p u l a t i o n  r e a c h e d  two p e a k s  d u r i n g  1970;  one  i n  e a r l y  Augus t  and 

a n o t h e r ,  t h e  h i g h e s t  o n e ,  in e a r l y  S e p t e m b e r .  D u r i n g  1971,  t h e  pop­

u l a t i o n  o n l y  showed a s m a l l  peak  i n  a b o u t  m i d - A u g u s t ,  b e i n g  t h e  l a s t  

in  t h e  mi r i d  complex t h a t  showed up a n d  t h e  f i r s t  t o  d i s a p p e a r .

Nymphal s t a g e s . -  The nymphal  p o p u l a t i o n s  a r e  a l s o  shown in  T a b l e s

5 a n d  6 ,  and  p r e s e n t e d  g r a p h i c a l l y  in  F i g u r e s  8 -  

13* In 1970,  t h i s  s t a g e  showed up e a r l y  in  t h e  s e a s o n  f o r  b o t h  t h e  

t a r n i s h e d  and a l f a l f a  p l a n t  b u g s .  In  1971 a l f a l f a  p l a n t  bug nymphs 

a p p e a r e d  f i r s t  and in  h i g h e r  numbers  t h a n  t h e  t a r n i s h e d  p l a n t  b ug .

T h i s  may be  e x p l a i n e d  by t h e  o v e r w i n t e r i n g  o f  t h e  f o r m e r  i n  egg  

s t a g e  and  t h e  l a t t e r  i n  a d u l t  s t a g e .  The f i r s t  a l f a l f a  c u t t i n g  d i d  

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

t h e i r  low d e n s i t i e s ,  and  b o t h  in 1970 and 1971 t h e  nymphal  a l f a l f a  

p l a n t  bug d e n s i t i e s  w e r e  h i g h e r  t h a n  t h o s e  o f  t h e  t a r n i s h e d  p l a n t  

bug a t  t h e  same t i m e .  The nymphal a l f a l f a  p l a n t  bug p e a k s  were  r e a c h e d  

f i r s t  b u t  t h e i r  d e n s i t i e s  a t  t h i s  p o i n t  were  a b o u t  h a l f  t h o s e  r e a c h e d



Fi gure  8 Nymphal  p o p u l a t i o n  d e n s i t i e s  o f  t h e  t a r n i s h e d  

p l a n t  b ug  a n d  t h e  a l f a l f a  p l a n t  b u g  d u r i n g  t h e

1970 s e a s o n *
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Fi gure  9 Nymphal  p o p u l a t i o n  d e n s i t i e s  o f  t h e  t a r n i s h e d  

p l a n t  bug an d  t h e  a l f a l f a  p l a n t  b ug  d u r i n g  t h e  

1971 s e a s o n .
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by t h e  t a r n i s h e d  p l a n t  bug n ymph s .  T h i s  h a p p e n e d  by m i d - A u g u s t .

A f t e r  t h i s  t i m e  t h e  nymphal  d e c r e a s i n g  was e v i d e n t ,  a s  t h e  a d u l t  

s t a g e  o f  t h e  a l f a l f a  p l a n t  b ug  was  s t i l l  i n c r e a s i n g ,  t o  t h e  p o i n t  

t h a t  by O c t o b e r  2 7 ,  1970,  a l f a l f a  p l a n t  bug  nymphs w e r e  n o  l o n g e r  

c o l l e c t e d  w i t h  t h e  sweep n e t .  The l a s t  t i m e  a l f a l f a  p l a n t  b u g s  w e r e  

f o u n d  i n  1971 was O c t o b e r  5 .  The  h i g h e s t  p e a k  o f  nymphal  p o p u l a t i o n s  

i n  t a r n i s h e d  p l a n t  bug  was r e a c h e d  by a b o u t  m i d - S e p t e m b e r  i n  1970 

a n d  a l s o  in 1971,  a f t e r  wh i ch  t h e y  d e c r e a s e d  a n d ,  by November  17,

1970 ,  and  November  3 ,  1971,  no nymphal  s t a g e s  w e r e  f o u n d .

N y m p h s - a d u l t s  r e l a t i o n s h i p s . -  The r e l a t i o n s h i p s  b e t w e e n  nymphs and

a d u l t s  o f  t h e  t a r n i s h e d  and  a l f a l f a  

p l a n t  bugs  d u r i n g  t h e  y e a r s  1 9 7 0  an d  1971 a r e  p r e s e n t e d  g r a p h i c a l l y  

i n  F i g u r e s  10 -  13.  D u r i n g  1970 ,  t h e  nymphal  p o p u l a t i o n  d e n s i t i e s  

o f  t h e  t a r n i s h e d  p l a n t  bug w e r e  r e l a t i v e l y  low i n  c o m p a r i s o n  w i t h  

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

a l f a l f a  c u t t i n g ,  t h e  nymphal  d e n s i t i e s  wer e  i n c r e a s i n g  i n  s u c h  a way 

t h a t  when t h e  nymphs and  a d u l t s  r e a c h e d  t h e i r  p e a k ,  t h e  f o r m e r  was 

h i g h e r  t h a n  t h e  l a t t e r .  A f t e r  t h i s  t i m e  t h e  nymphs  d e c r e a s e d  more  

r a p i d l y  t h a n  t h e  a d u l t s .  The l a s t  d a t e  t h a t  nymphs  w e r e  f o un d  i n  t h e  

f i e l d  was November  11,  when w e r e  c o l l e c t e d .  T h e r e  w e r e  151 a d u l t s  

i n  500 sweeps  ( F i g u r e  10) .

D u r i n g  t h e  y e a r  1970,  t h e  nymphal  p o p u l a t i o n  d e n s i t i e s  o f  t h e  

a l f a l f a  p l a n t  b u g  r e a c h e d  a p e a k  more  t h a n  t w i c e  a s  h i g h  a s  t h a t  

r e a c h e d  by t h e  a d u l t  p o p u l a t i o n s .  The nymphs s t a r t e d  t o  i n c r e a s e  

f i r s t  and  t h e  d e c r e a s e  was a l s o  i n  t h e  same w ay ,  s h o w i n g  o n l y  o ne



F i g u r e  10.  R e l a t i o n s h i p s  b e t w e e n  a d u l t  an d  nymphal  pop­

u l a t i o n  d e n s i t i e s  o f  t h e  t a r n i s h e d  p l a n t  bug 

d u r i n g  t h e  1970 s e a s o n .
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p e a k  t h r o u g h  t h e  s e a s o n .  The t a s t  nymphs c o l l e c t e d  w e r e  on O c t o b e r  

21 w h i l e  t h e  a d u l t s  w e r e  s t i l l  f o u n d  on November  17 ( F i g u r e  1 1 ) .

D u r i n g  t h e  s a m p l i n g  made i n  1971,  t h e  r e l a t i o n s h i p s  b e t w e e n  a d u l t  

a n d  nymph p o p u l a t i o n  d e n s i t i e s  o f  t h e  t a r n i s h e d  p l a n t  bug  w e r e  a l m o s t  

i d e n t i c a l  t o  t h a t  o f  t h e  p r e v i o u s  y e a r .  Ho wever ,  t h e r e  w e r e  two p ea ks  

o f  a d u l t  d e n s i t y ,  t h e  e a r l y  o n e  b e i n g  a  l i t t l e  h i g h e r  ( m i d - J u l y )  t h a n  

t h e  l a t e r  one  ( m i d - S e p t e m b e r ) ;  t h e  nymphs showed o n l y  a  c o n s p i c u o u s  

p e a k  a b o u t  on e  f o u r t h  h i g h e r  t h a n  t h e  h i g h e s t  r e a c h e d  by t h e  a d u l t  

p o p u l a t i o n s  ( F i g u r e  12 ) .

On t h e  o t h e r  h a n d ,  t h e  a l f a l f a  p l a n t  bug  p o p u l a t i o n s  ( a d u l t s  and  

nymphs)  w e r e  q u i t e  d i f f e r e n t  d u r i n g  t h e  same y e a r :  t h e  a d u l t s  showed

t wo  p e a k s  ( i n  l a t e  J u n e  a nd  l a t e  A u g u s t )  w i t h  d e n s i t i e s  a l m o s t  t w i c e  

a s  h i g h  a s  t h e  p r e v i o u s  y e a r  a nd  nymphs w i t h  o n l y  one  c o n s p i c u o u s  

p e a k  in  e a r l y  A u g u s t ,  i t s  d e n s i t y  s l i g h t l y  o u t n u m b e r i n g  t h e  h i g h e s t  

a d u l t  p e a k  ( F i g .  1 3 ) .

S u m m a r i z i n g ,  t h e  t a r n i s h e d  p l a n t  bug p o p u l a t i o n  d e n s i t i e s ,  b o t h  i n  

1970 and 1971,  s i g n i f i c a n t l y  o u t n u m b e r e d  t h o s e  o f  t h e  a l f a l f a  p l a n t  

b ug  ( T a b l e s  5 and  6 ;  F i g s .  6  a n d  7 ) ,  t h e  f o r m e r  mak ing  up 80% and  

72% o f  t h e  two ml r i d  p o p u l a t i o n s  a t  t h e  e n d  o f  e a c h  y e a r ,  r e s p e c t i v e l y .  

Ho wever ,  t h e  nymphal  p o p u l a t i o n  o f  t h e  a l f a l f a  p l a n t  bug c o m p r i s e d  

54% o f  t h e  two nymphal  p o p u l a t i o n s  o f  t h e  t a r n i s h e d  p l a n t  b ug  i n  1970;  

a g a i n ,  t h e  t a r n i s h e d  p l a n t  b u g  nymphal  p o p u l a t i o n s  c o m p r i s e d  64% o f  

t h e  t o t a l  o f  t h e  two mi r i d  nymphs  a t  t h e  end  o f  1971 ( T a b l e s  5 and  6 ;

Fi g s . 8 and  9)  •



F i g u r e  11.  R e l a t i o n s h i p s  b e t w e e n  a d u l t  and  nymphal  pop­

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

t h e  1 9 7 0  s e a s o n .
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F i g u r e  12.  R e l a t i o n s h i p s  b e t w e e n  a d u l t  and nymphal

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

b u g  d u r i n g  t h e  1971 s e a s o n .
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F i g u r e  13- R e l a t i o n s h i p s  b e t w e e n  a d u l t  a n d  nymphal

p o p u l a t i o n  d e n s i t i e s  o f  t h e  a l f a l f a  p l a n t  

bug  d u r i n g  t h e  1971 s e a s o n .
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T a b l e  7- T o t a l  number  o f  m a l e s  and  f e m a l e s  o f  t h e  t a r n i s h e d  and  a l f a l f a  
p i a n t  bug s  f r o m  we ek ly  sweep  s a m p l i n g  i n  1970 an d  1971"
E a s t  L a n s i n g ,  M i c h i g a n .

C a t e g o r y  an d  Spp. Year Ma 1 e s Feme 1e s Chi S q u a r e

J u n e  t o  November  
T a r n i s h e d  P l a n t  Bug

1970 3697 421 6 3 4 . 0 4 * *

J u n e  t o  November  
A l f a l f a  P l a n t  Bug

1970 9 69 1058 3 . 9 0 *

J u n e  t o  November  
T a r n i s h e d  P l a n t  Bug

1971 4 1 8 5 4 1 8 9 . 0 0 2

J u n e  t o  November  
A l f a l f a  P l a n t  Bug

1971 1469 1726 2 0 . 6 7 * *

* *  D i f f e r e n c e  h i g h l y  s i g n i f i c a n t

*  D i f f e r e n c e  s i g n i f i c a n t  a t  5 %  l e v e l .
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Sex r a t i o . -  P r e  11 fi>1 n a r y  i n v e s t i g a t i o n s  o f  t h e  sex  r a t i o  i n  b o t h

t a r n i s h e d  and a l f a l f a  p l a n t  bugs  a r e  r e c o r d e d  i n  T a b l e  7- 

The t a r n i s h e d  p l a n t  bug f e m a l e s  s i g n i f i c a n t l y  ou t nu mb ere d  t h e  mal es  

in  t h e  s a m p l i n g  made w i t h  a s t a n d a r d  sweep n e t  in 1970;  w h e r e a s ,  t h e  

a l f a l f a  p l a n t  bug f e m a l e s  s l i g h t l y  o u t n u m b e r e d  t h e  m a l e s ,  t h e  Chi 

s q u a r e  b e i n g  s i g n i f i c a n t  a t  t h e  5 %  l e v e l .  I n s e c t  s ex  r a t i o  was a l s o  

d e t e r m i n e d  t h r o u g h o u t  t h e  1971 s a m p l i n g  ( f r o m  J u n e  5 t h  u n t i l  November 

17th)  f o r  b o t h  s p e c i e s .  The Chi s q u a r e  v a l u e  computed i n d i c a t e d  in  

t h i s  i n s t a n c e  t h a t  t h e  t a r n i s h e d  p l a n t  bug s e x  r a t i o  was a l m o s t  1 t o  1. 

The a l f a l f a  p l a n t  bug f e m a l e s  s i g n i f i c a n t l y  ou tnumb ere d  t h e  m a l e s .  

T h e r e f o r e ,  t h e s e  r e s u l t s  a r e  n o t  c o n c l u s i v e  and more c o l l e c t i o n s  a r e  

n e e d e d  t o  a u t h e n t i c a t e  i n f o r m a t i o n  a b o u t  t h e  s ex  r a t i o  i n  b o t h  mi r i d s .

Envi r on me n ta l  Condi  t i  o n s :

W e a t h e r , -  I t  i s  w e l l  known t h a t  t e m p e r a t u r e  and  p r e c i p i t a t i o n  p l a y

one o f  t h e  mos t  i m p o r t a n t  r o l e s  i n  I n s e c t  b e h a v i o r .  Maximum 

and minimum t e m p e r a t u r e s ,  a s  w e l l  a s  t h e  r a i n f a l l  d u r i n g  t h e  s a m p l i n g  

p e r i o d  o f  t h e  1970 and 1971 s e a s o n s ,  a r e  p r e s e n t e d  in  F i g u r e  14.  The 

r a i n f a l l  i s  wha t  f e l l  d u r i n g  t h e  t i m e  p e r i o d  be t ween  e a c h  s a m p l e .

The t e m p e r a t u r e  was r e l a t i v e l y  more s t a b l e  and c o n s i s t e n t  d u r i n g  

t h e  1970 and 1971 s e a s o n s  t h a n  t h e  r a i n f a l l .  The r a i n f a l l  d u r i n g  

1970 was m o d e r a t e  f o r  t h e  E a s t  L a n s i n g  a r e a  w h i l e  t h e  1971 s e a s o n  was 

c h a r a c t e r i z e d  by a l a c k  o f  p r e c i p i t a t i o n .  How t h i s  c a n  be  c o r r e l a t e d  

w i t h  p o p u l a t i o n  d e n s i t i e s  o f  t a r n i s h e d  and a l f a l f a  p l a n t  bugs  can  be



Ft g u r e  1A Maximum an d  minimum t e m p e r a t u r e s  ( ° F )  and  

p r e c i p i t a t i o n  ( i n c h e s ) ,  f o r  t h e  E a s t  L a n s i n g  

S* £ .  S t a t i o n  d u r i n g  t h e  1970 a nd  1971 s e a s o n .



o
Inc .  P r ec .1970

Max. Temp.

Min. Temp.

Max. Temp.

Min. Temp.

May June J u l y August September O c tober
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e x p l a i n e d  by t h e  d i r e c t  a nd  i n d i r e c t  e f f e c t s ,  s i n c e  f l u c t u a t i o n s  i n  maximum 

an d  minimum t e m p e r a t u r e  and  p r e c i p i t a t i o n  p r e s e n t  g r a p h i c a l l y  a c o m p l e x  

an d  i r r e g u l a r  m o s a i c  o f  h i t - a n d - m i s s  v a r i a t i o n .

B e f o r e  e a r l y  May t h e r e  i s  a l m o s t  no  a c t i v i t y  o f  e i t h e r  b u g ,  p r o b a b l y  

d ue  t o  t h e  f a c t  t h a t  t a r n i s h e d  p l a n t  bug a d u l t s  a r e  s t i l l  h i b e r n a t i n g ,  

s o  p r e c i p i t a t i o n  a nd  c o l d  t e m p e r a t u r e  d i r e c t l y  a f f e c t  t a r n i s h e d  p l a n t  bug 

p o p u l a t i o n s ,  d e s t r o y i n g  some a d u l t s  and  p o s s i b l y  nymphs a s  w e l l .  On t h e  

o t h e r  h a n d ,  a l f a l f a  p l a n t  b ug  e g g s  p r o b a b l y  do  n o t  h a t c h  u n t i l  minimum 

t e m p e r a t u r e s  go up  t o  a b o u t  50 °F  ( I O ° C ) .  F u r t h e r m o r e ,  w i t h  t h e  h i g h  

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

t h e i r  p e a k s  when c u t t i n g s  a r e  made ,  i n  t h e  c a s e  o f  a l f a l f a .  T e m p e r a t u r e  

a nd  r a i n f a l l  n o t  o n l y  a f f e c t  t h e  s u c c u l e n c e  o f  a l f a l f a  l e a v e s  on w h i c h  

t h e  p l a n t  bugs  f e e d ,  b u t  i n d i r e c t l y ,  a l s o  i n s e c t  p o p u l a t i o n s .  A l f a l f a  

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

w h e r e a s  p l a n t a t i o n s  in  humid a r e a s  a l m o s t  i n v a r i a b l y  h a v e  l a r g e  p l a n t  b ug  

p o p u l a t i o n s .  From t h e  d a t a  c o l l e c t e d  by s w e e p i n g  a t  E a s t  L a n s i n g ,  i t  may be 

r e p o r t e d  t h a t  t h e  d r y  s e a s o n  i n  1971 d i d  n o t  a f f e c t  t h e  t a r n i s h e d  p l a n t  

bug p o p u l a t i o n s .  I n  c o n t r a s t ,  t h e  a l f a l f a  p l a n t  bug  had  a p o p u l a t i o n  

d e n s i t y  p e a k  i n  t h e  " d r y  s e a s o n "  o f  1971 o f  more  t h a n  t w i c e  t h a t  r e a c h e d  

i n  1970.  C o n s e q u e n t l y ,  t h e  d r y  s e a s o n  f a v o r e d  t h e  a l f a l f a  p l a n t  bug 

i n c r e a s e .
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By r ev i  e w i n g  t h e  b i o l o g y  o f  t h e  t a r n i s h e d  and a l f a l f a  p l a n t  

b u g ,  i t  c a n  be r e p o r t e d  t h a t  t h e y  r e p r e s e n t  two g r o u p s  w h i c h  a p p e a r  

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

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

p h y s i o l o g i c a l l y  a nd  g e n e t i c a l l y .  Here  t h e  two mi r i d s  a r e  f e e d i n g  

On t h e  same p a r t s  o f  o ne  s p e c i e s  o f  p l a n t  i n  t h e  same a l f a l f a  f i e l d s ,  

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

d i f f e r e n t  g e n e r a .  T h i s  a g r e e s  w i t h  D e B a c h ' s  d e f i n i t i o n  o f  e c o l o g i c a l  

n i c h e  ( 1 9 6 6 ) :  " E c o l o g i c a l  n i c h  r e f e r s  t o  t h e  r o l e  p l a y e d  by  an a n i m a l

b a s e d  upon i t s  p r e c i s e  f o o d ,  s p a t i a l ,  o r  h a b i t u d i n a l  r e q u i r e m e n t s  i n  

a  p a r t i c u l a r  h a b i t a t .  What an  a n i ma l  d o e s  a n d  wha t  i t  n e e d s  a s  r e ­

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

i t s  e c o l o g i c a l  n i c h e . "

Even t h o u g h  t h e  a l f a l f a  p l a n t  bug  i s  d u p l i c a t e d  i n  t h e  same 

h a b i t a t  by t h e  t a r n i s h e d  p l a n t  bug i n  a l f a l f a  a r e a s ,  t h e  t a r n i s h e d  

p l a n t  bug  d i f f e r s  a  l i t t l e  i n  i t s  f oo d  r e q u i r e m e n t s  and  a l s o  h a s  o t h e r  

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

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

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

( U d v a rd y  1959) ■

However ,  t h e  s i m i l a r i t y  i n  e c o l o g i c a l  n i c h e s  o f  t h e s e  two mi r i d s  

d o e s  n o t  make i t  i m p o s s i b l e  f o r  c o m p e t i t i v e  I n t e r a c t i o n s  t o  o c c u r  

among them in n a t u r a l  e n v i r o n m e n t s  wh e r e  t h e y  a t t a c k  t h e  same h o s t  

p l a n t  and  wh er e  t h e y  o v e r l a p  i n  t h e i r  d i s t r i b u t i o n s .  T h e s e  c o m p e t i -
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t i v e  i n t e r a c t i o n s  a r e  a b i o l o g i c a l  phenomena i n v o l v i n g  i n t r a s p e c i f i c  

i n t e r a c t i o n s  a nd  o t h e r  d i f f e r e n t  c h a r a c t e r i s t i c  f a c t o r s  an d  m e c h a n i s m s .

One f a c t o r  t o  c o n s i d e r  i s  t h a t  i n  some c a s e s  an a p p a r e n t  a b u n ­

d a n c e  o f  f o o d  o r  o t h e r  r e s o u r c e s  d o e s  n o t  p r e c l u d e  o c c u r r e n c e  o f  

c o m p e t i t i o n .  In  f a c t ,  DeBach ( o p . ci  t . )  s t a t e s :  "The  a t t e m p t  o r

a c t u a l  u t i  l i z a t i o n  by two o r  mo r e  o r g a n i s m s  o f  common r e s o u r c e s  o r  

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

f e r e  ( i n  t h e  s e n s e  o f  b o t h e r )  t h e  o t h e r  i n  t h e  p r o c e s s " .  T h e r e f o r e  

c o m p e t i t i v e  i n t e r a c t i o n s  among a l f a l f a  p l a n t  bug and t a r n i s h e d  p l a n t  

bug c a n  o c c u r  i n  a l f a l f a ,  e v e n  when t h e  s u p p l i e s  o f  f o o d  ( a l f a l f a  

a n d  o t h e r  p l a n t s )  a r e  a b u n d a n t  i n  r e l a t i o n  t o  t h e  i m m e d i a t e  n e e d s  o f  

b o t h  s p e c i e s .  T h i s  c a n  p r o b a b l y  e x p l a i n  t h e  f a c t  t h a t  t h e  two mi r i d s  

h a v e  b e e n  r e c o r d e d  a t  a b o u t  t h e  same p o p u l a t i o n  l e v e l s  o n c e  t h e y  become 

e s t a b l i s h e d  i n  d i f f e r e n t  r e g i o n s  i n  t h e  U n i t e d  S t a t e s .  A b r i e f  summary 

o f  t h e  a b u n d a n c e  shown by t h e s e  two mi r i d s  f r o m  19^0 t o  1 9 5 9  i n  d i f f e r e n t  

s t a t e s  i s  p r e s e n t e d  in  T a b l e  8 .  A c c o r d i n g  t o  t h i s  t a b l e ,  t h e  t a r n i s h e d  

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

f o r  e v e r y  y e a r  and  e v e r y  l o c a t i o n .  I t  w i l l  p e r h a p s  be  w o r t h y  t o  men­

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

a l f a l f a  p l a n t  b ug  i s  an  i n t r o d u c e d  one  f rom t h e  Old W o r l d .  The e s t a b ­

l i s h m e n t  o f  t h e  a l f a l f a  p l a n t  bug o c c u r r e d  i n  t h e  l a t e  1 9 2 0 ' s  in Iowa 

( K n i g h t  1 9 3 0 ) ,  f rom w h e r e  t h e  s p e c i e s  h a s  s p r e a d  t o  t h e  n e i g h b o r i n g  

s t a t e s  and  C a n a d a .  But  i t s  c o l o n i z a t i o n ,  i n  r e l a t i o n  t o  t h e  t a r n i s h e d  

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

b e c a u s e  o f  i n t e r s p e c i f i c  i n t e r a c t i o n s .
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T a b l e  8.  Abundance o f  L_. I i n e o l a r I s  and  A. 1 1 n e o l a t u s  i n  d i f f e r e n t  r e g i o n s  
in  a l f a l f a  f i e l d s  i n  t h e  U.S.  and  d i f f e r e n t  y e a r s ,  a d j u s t e d  t o  
a common b a s e  o f  100 n e t  s w e e p s .

P l a c e S p e c i e s Yea r Number R e f e r e n c e

S.  P a u l , Mi n n e s o t a L. H n e o l a r l s 1940 1308 Hughes ,  1943

S. P a u l , Mi n n e s o t a A. 1i n e o l a t u s 1940 392 Hughes ,  1943

S . P a u I , Mi n n e s o t a L . 1 i n e o l a r i  s 1942 4608 Hughes ,  1943

S. Pau l  , Mi n n e s o t a A. l i n e o l a t u s 1942 1532 Hughes ,  1943

Mad i s o n , Wi s c o n s i  n L. l i n e o l a r i s 1945 371 S c h o l l  & 
M e d l e r ,  1947

Mad i s o n , Wi s c o n s  i n A. 1 i n e o l a t u s 1945 133 S c h o l 1 6 
M e d l e r ,  1947

Lower P e n i n s u l a ,  
Mi c h i g a n L. l i n e o l a r i s 1959 200

Niemczyk £ 
Guy er ,  1963

Lower P e n i n s u l a ,  
Mi c h i g a n A. l i n e o l a t u s 1959 20

Niemczyk & 
Guy er ,  1963

A u r o r a , New York L. l i n e o l a r i s 1959 1246 Ridgway & 
G y r i s c o ,  I960

A u r o r a , New York A. 1i n e o l a t u s 1959 ------- A R1dgway & 
G y r i s c o ,  I960

*Data  n o t  f ound  in  t h e  l i t e r a t u r e .
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T h e r e  a r e ,  h o w e v e r ,  d i f f e r e n t  f a c t o r s  t h a t  f a v o r  t h e  a l f a l f a  

p l a n t  bug t o  c o mp e t e  w i t h  t h e  c l o s e l y  r e l a t e d  s p e c i e s ,  t h e  t a r n i s h e d  

p l a n t  b ug ,  w i t h o u t  b e i n g  d i s p l a c e d  a t  a l l .  The o v e r w i n t e r i n g  in  t h e  

egg  s t a g e  p r o b a b l y  p r o v i d e s  t h e  main way t o  s p r e a d  and p o s s i b l y  t o  

c o l o n i z e  new a r e a s ;  t h e  m o r p h o l o g i c a l  c h a r a c t e r i s t i c s  o f  t h e  e gg  

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

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

e n e m i e s :  by t h e  l i t e r a t u r e  r e v i e w  and by o b s e r v a t i o n s  d u r i n g  t h e

p r e s e n t  s t u d i e s ,  t h e  t a r n i s h e d  p l a n t  bug has  b e e n  r e p o r t e d  w i t h  s e v e r a l  

n a t u r a l  en em ie s  ( p a r a s i t e s  and  p r e d a t o r s ) ,  w h i l e  t h e  r e c o r d s  t o  d a t e  

do  n o t  show n a t u r a l  e ne mi es  f o r  t h e  a l f a l f a  p l a n t  bug.

INTERSPECI F I C COHPETITI ON J_N THE LABORATORY

The r e s u l t s  o b t a i n e d  i n  t h e  l a b o r a t o r y  would  l e a d  u n d o u b t e d l y  

t o  t h e  c o n c l u s i o n  t h a t  t h e  t a r n i s h e d  p l a n t  bug would  d i s p l a c e  t h e  

a l f a l f a  p l a n t  b u g .  However ,  a s  i t  i s  w e l l  known,  l a b o r a t o r y  c o n ­

d i t i o n s  a r e  q u i t e  d i f f e r e n t  f rom t h o s e  found i n  n a t u r a l  e n v i r o n m e n t s ,  

and b e c a u s e  o f  t h e  l a c k  o f  e n o u gh  d a t a  on t h e  a l f a l f a  p l a n t  bug,  t h e s e  

r e s u l t s  c a n  n o t  b e  t a k e n  a s  c o n c l u s i v e .  The p o l y p h a g o u s  c o n d i t i o n  

o f  t h e  t a r n i s h e d  p l a n t  bug p r o b a b l y  f a v o r s  i t  i n  l a b o r a t o r y  e n v i r o n ­

m e n t s ,  b u t  t h i s  d o e s  n o t  mean i t  h a s  a b s o l u t e  do mi n an ce  o v e r  t h e  

a l f a l f a  p l a n t  b ug .  As i t  i s  s a i d  in  a n o t h e r  s e c t i o n ,  t h e  a l f a l f a  

p l a n t  bug was n o t  r e a r e d  s u c c e s s f u l l y  in  t h e  l a b o r a t o r y  on common 

b e a n s .  T h e r e f o r e ,  by c o m p a r i n g  t h e  o v i p o s i t  i o n  o f  b o t h  s p e c i e s  when 

r e a r i n g  s i n g l y  and  t o g e t h e r  o n l y  d u r i n g  t h e  a l f a l f a  p l a n t  bug p a r e n t a l  

g e n e r a t i o n ,  p r e l i m i n a r y  r e s u l t s  c a n  be drawn f rom t h e i r  c o m p e t i t i v e



i n t e r a c t i o n s  ( T a b l e  4 ) .  The  number  o f  e g g s  l a i d  by t h e  a l f a l f a  p l a n t  

bug s l i g h t l y  o u t n u m b e r e d  (on an a v e r a g e  o f  s i x  g r o u p s )  t h e  t a r n i s h e d  

p l a n t  bug e g g s  when r e a r e d  t o g e t h e r .  H o we ve r ,  when b o t h  w e r e  r e a r e d  

s i n g l y ,  t h e  number  o f  e g g s  l a i d  by t h e  t a r n i s h e d  p l a n t  bug  s i g n i f i c a n t l y  

o u t n u m b e r e d  t h o s e  l a i d  by t h e  a l f a l f a  p l a n t  b u g .  H e r e ,  a g a i n ,  d i f f e r e n t  

f a c t o r s  may b e  i n v o l v e d ,  s u c h  a s  m o d i f i c a t i o n  o f  t h e  medium by o ne  

s p e c i e s  o r  t h e  o t h e r ,  a n d  a c t i v e  i n t e r f e r e n c e  w i t h  e a c h  o t h e r .  F a c t o r s  

c o r r e l a t e d  w i t h  i n t r a s p e c i f i c  c o m p e t i t i o n  s u c h  a s  c a n n i b a l i s m ,  wh ich  

i s  known t o  o c c u r  i n  t a r n i s h e d  p l a n t  b u g s ,  may a l s o  come t o  d e t e r m i n e ,  

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

on t h e  o t h e r .  No e v i d e n c e  o f  a g g r e s s i v e  a c t i o n  b e t w e e n  a d u l t s  o r  nymphs 

i n  t h e s e  two mi r i d s  was  o b s e r v e d  d u r i n g  t h e  p r e s e n t  s t u d i e s ,  an d  i f  

i t  o c c u r s  i t  may be  a c c i d e n t a l  when t h e y  c o n t a c t  o n e  a n o t h e r .

The r e s u l t s  show t h a t  t h e  t a r n i s h e d  p l a n t  b ug  p o p u l a t i o n s  b u i l d  

up r a t h e r  c o n s t a n t l y ,  r e a c h i n g  t h e  f i f t h  g e n e r a t i o n  when r e a r e d  a l o n e .  

The r e a r i n g  was s t o p p e d  h e r e  a r b i t r a r i l y .  U n f o r t u n a t e l y ,  t h e  a l f a l f a  

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

o f  t h e  b i o l o g i c a l  c h a r a c t e r !  s t  i c s  when b o t h  mi r i d s  a r e  c a g e d  t o g e t h e r ,  

s uch  a s  t h e i r  s e x  r a t i o ,  t h e  a d u l t  l o n g e v i t y ,  t h e i r  a v e r a g e  d e v e l o p ­

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

f e c u n d i t y ,  w h i c h  a r e  h e l p f u l  t o  e v a l u a t e  t h e  r e s u l t s  o f  i n t e r -  and  

i n t r a s p e c i f i c  c o m p e t i t i o n .  For  t h e  t a r n i s h e d  p l a n t  b u g ,  t h e s e  c h a r ­

a c t e r i s t i c s  a r e  p r e s e n t e d  i n  T a b l e  9*

The  s e x  r a t i o  f o u n d  f o r  t h e  t a r n i s h e d  p l a n t  b u g  was  a p p r o x i m a t e l y  

50 m a l e s  a n d  50 f e m a l e s ,  when common b e a n s  w e r e  u s e d  a s  h o s t  m a t e r i a l .  

The d e v e l o p m e n t a l  p e r i o d  f ro m o v i p o s i t  i o n  t o  a d u l t  s t a g e  ( s t a r t i n g  t o
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T a b l e  9* B i o l o g i c a l  c h a r a c t e r i s t i c s  o f  t h e  t a r n i s h e d  p l a n t  bug 
r e a r e d  a t  7 8 - 8 0 ° F ,  65 + 5% RH, and 16 h o u r s  o f  l i g h t ,  
E a s t  L a n s i n g ,  M i c h i g a n .  1971*

( %  f e m a l e s )
Sex r a t i o  .........................   5 0 . 0 2

A d u l t  l o n g e v i t y .  .   3 9 - 3 9

A v e r a g e  d e v e l o p m e n t a l  p e r i o d  . , (̂ *a Ys ) ................................................  32.**5

A v e r a g e  t o t a l  p r o g e n y  p e r  f e m a l e ,  o r

a c t u a l  f e c u n d i t y  ( r e a c h i n g  a d u l t  s t a g e ) ..........................................  7 . 1

T h e o r e t i c a l  number o f  f e m a l e s  a t  t h i r d  g e n e r a t i o n .........................  2 2 0 . 0 0
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l a y  e g g s  a g a i n )  was a b o u t  32.**5 days  a t  7 8 - 8 0 ° F ,  r a n g i n g  i n  f i v e  

g r o u p s  f r o m  31-**** t o  33.*+5 d a y s ,  i n  t h e  same way,  t h e  a d u l t  l o n g e ­

v i t y  was 3 9 * 3 9  d a y s ,  a n d  t h e  a v e r a g e  p r o g e n y  p e r  f e m a l e  was  7 * 1 ;  t h i s  

was i n d i c a t e d  by t h e  number  o f  p r o g e n y  p e r  f e m a l e  wh i ch  r e a c h e d  t h e  

a d u l t  s t a g e .  T h e r e f o r e ,  t h e  t h e o r e t i c a l  number  o f  f e m a l e s  a f t e r  a b o u t  

90 d a y s  ( t h i r d  g e n e r a t i o n )  w o u l d  be  220 ( T a b l e  9 ) .  S t a r t i n g  w i t h  

5 p a i r s  o f  b u g s ,  5 m a l e s  a n d  5 f e m a l e s ,  t h e  s e x  r a t i o  b e i n g  1 : 1 ,  and 

t h e  t o t a l  p r o g e n y  p e r  f e m a l e  b e i n g  7 *1 ,  t h e  number  o f  f e m a l e s  f o r  t h e  

p a r e n t a l  g e n e r a t i o n  would  b e  (5 x 7 - U / 2  = 1 7 - 7 ;  t h e  t h e o r e t i c a l  number  

o f  f e m a l e s  f o r  t h e  n e x t  g e n e r a t i o n  woul d b e  ( 1 7>7 * 7 * 1 ) / 2  = 6 2 ;  

and t h e  t h e o r e t i c a l  number  o f  f e m a l e s  f o r  t h e  t h i r d  g e n e r a t i o n  would 

b e  (62 x 7 - 0 / 2  = 2 2 0 .  T h i s  r e l a t i o n s h i p  i s  shown g r a p h i c a l l y  i n  

F i g u r e  5* I n  t h e s e  t e s t s  c o n d u c t e d  u n d e r  c o n d i t i o n s  m e n t i o n e d  b e f o r e ,  

a  h i g h  m o r t a l i t y  o c c u r s  d u r i n g  t h e  i m ma t u r e  s t a g e s .  The c a u s e  may 

h a v e  b e e n  t h a t  t h e r e  was l e s s  f o od  p e r  nymph d u r i n g  t h e  d e v e l o p m e n t a l  

p e r i o d ,  b u t  d i r e c t  e v i d e n c e  was n o t  f o u n d .

A few d a t a  on t h e  r a t e  o f  d e v e l o p m e n t  w e r e  r e c o r d e d  f r o m  r e a r i n g  

t h e  t a r n i s h e d  and a l f a l f a  p l a n t  bugs  t o g e t h e r  u n d e r  t h e  l a b o r a t o r y  

c o n d i t i o n s  p r e v i o u s l y  d i s c u s s e d .  They a r e  s u mma r iz ed  i n  T a b l e  10.

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

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

t h e  t a r n i s h e d  p l a n t  bug was  s i g n i f i c a n t l y  l o n g e r  (1*0 d a y s )  t h a n  when 

t h e  t a r n i s h e d  p l a n t  bug was  r e a r e d  a l o n e .  The a d u l t  l o n g e v i t y  o f  

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

( a n  a v e r a g e  o f  27*88  d a y s  w h i c h  r e p r e s e n t s  a b o u t  30% l o n g e v i t y  r e d u c t i o n )
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T a b l e  10.  The c o m p e t i t i v e  i n t e r a c t i o n  c a n  be s e e n  e v e n  in  t h i s  

s m a l l  t e s t  b u t  c o n c l u s i o n s  c a n  n o t  b e  drawn f rom i t  a nd  more  d a t a  

woul d  b e  n e e d e d .

FI ELD I NTERACTI ONS

As f a r  a s  i t  i s  known,  f o r  a l o n g  t i m e  p r e v i o u s  t o  1930,  o f  t h e s e  

two mi r i d s ,  t h e  t a r n i s h e d  p l a n t  bug was  t h e  o n l y  s p e c i e s  found  in  

a l f a l f a  f i e l d s  in t h e  U n i t e d  S t a t e s .  Th e  a l f a l f a  p l a n t  bug was p e r h a p s  

a n  a c c i d e n t a l  i m m i g r a n t  f rom t h e  Old W o r l d ,  wh i ch  bec am e  e s t a b l i s h e d  

by t h i s  t i m e .  I t s  a b u n d a n c e  f rom 19^0 t o  1959 i s  p r e s e n t e d  i n  T a b l e  8 ,  

wh ic h  g i v e n  an i d e a  o f  i t s  s m a l l  d e n s i t i e s  i n  t h e  v a r i o u s  s t a t e s  w h e r e  

i t  b ecame  c o l o n i z e d .  T h i s  f a c t  i s  c l o s e l y  c o r r e l a t e d  w i t h  t h e  g e n e r a l  

c o n c e n s u s  t h a t  t h e  c l o s e r  t h e  r e l a t i o n  among s p e c i e s ,  t h e  s t r o n g e r  

t h e  c o m p e t i t i o n  i s .  T h e s e  p r e l i m i n a r y  t e s t s  on b i o l o g i c a l  and p h y s i o ­

l o g i c a l  c h a r a c t e r i s t i c s  o f  t h e  t a r n i s h e d  and  a l f a l f a  p l a n t  bugs  i n d i ­

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

o t h e r  o n e  t o  wh i ch  i t  i s  s u b j e c t  i n  n a t u r a l  e n v i r o n m e n t s .  B i o l o g i c a l  

a g e n t s  ( l a d y - b i r d  b e e t l e s ,  t o a d s ,  f u n g u s  d i s e a s e s ,  a n d  o t h e r s  r e p o r t e d  

i n  t h e  l i t e r a t u r e ) ,  c l i m a t e  ( d r o u g h t  p e r i o d s  and  w i n t e r  t e m p e r a t u r e s ) ,  

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

a c t i n g  a s  c o n t r o l  f a c t o r s  on t h e  t a r n i s h e d  p l a n t  bug .

On t h e  o t h e r  h a n d ,  t h e  h i g h  f e m a l e  t o  m a l e  s e x  r a t i o  a nd  o v e r ­

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

t h e  a l f a l f a  p l a n t  bug t o  r e m a i n  a t  e v e n  l o w e r  d e n s i t i e s  t h a n  t h o s e  

o f  t h e  t a r n i s h e d  p l a n t  b ug .



Table  10. D u r a t io n  in days  o f  t h e  development  o f  t a r n i s h e d  p l a n t  bug when r e a r e d  
mixed w i th  a l f a l f a  p l a n t  bug, a t  78 -80°F ,  65 +  5% RH, and 16 hou rs  o f  
l i g h t ,  from September  18, t o  December 22 ,  E a s t  L an s in g ,  M ich igan .  1971 *

Repl i  c .  
No. H a tch in g 2nd.)  n s . 5 t h . 1n s . A d u l t s

Preov i  pos i  t i  on 
P e r i  od

Tota l  
Dev. 

P e r i  od
Longevi t y  
o f  A d u l t s

1 8 6 6 6 8 34 27
2 11 8 9 it - 35a -

3 7 4 10 3 12 36 24
4 13 4 6 5 - 28a
5 11 2 lit 5 14 46 22
6 11 6 5 6 24 52 38
7 10 it 5 4 11 34 18
8 10 5 9 3 - 27a 27
9 9 U 10 3 12 38 35

10 10 4 7 3 • K -

11 4 11 4 10 29 32

T o ta l too 51 92 46 91 38 3C 223

Mean 10.0 it.  64 8 .3 6 4 .1 8 13.0 4 0 .0 2 7 .8 8

S.O. 1.7 1.57 2 .8 4 1.17 5 .2 7 . 4 6 .7

Development p e r i o d  w i th o u t  p r e o v i p o s i t i o n  t im e .

 ̂ -  Development per iod  w ithout  h a tch in g  t im e.  

c -  Summation o f  the  complete  development p e r io d s .



CONCLUSIONS

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

f i e l d  c o n d i t i o n s  w i t h  t h e  o b j e c t i v e  o f  f i n d i n g  i f  i n t e r s p e c i f i c  

c o m p e t i t i o n  e x i s t e d  b e t w e e n  t h e  t a r n i s h e d  p l a n t  bug a nd  a l f a l f a  p l a n t  

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

s e t  a t  7 8 - 8 0 ° F ,  65 + 5 %  RH, and  a 16 h o u r  p h o t o p e r i o d  p r o v i d e d  by 

a  f l o u r e s c e n t  lamp.  The f i e l d  s t u d i e s  w e r e  made a t  t h e  M i c h i g a n  

S t a t e  U n i v e r s i t y  f a r m s ,  E a s t  L a n s i n g ,  d u r i n g  t h e  y e a r s  o f  1970 and 

1971.

The  d e v e l o p m e n t a l  p e r i o d  o f  t h e  t a r n i s h e d  p l a n t  b u g  was f o l l o w e d  

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

b e a n s  a s  t h e  h o s t .  I n t r a s p e c i f i c  c o m p e t i t i o n  i n  t h e  t a r n i s h e d  p l a n t  

b ug  was o b s e r v e d  t o  b e  a c c e n t u a t e d  by  l a c k  o f  f o o d ,  i t s  c a n n i b a l i s t i c  

h a b i t ,  a nd  i n t e r f e r e n c e  by a c c i d e n t a l  c o n t a c t  b e t w e e n  t h e m .  The 

a l f a l f a  p l a n t  bug  c o u l d  be  r e a r e d  o n l y  d u r i n g  t h e  p a r e n t a l  g e n e r a t i o n  

in t h e  l a b o r a t o r y .  The p r e l i m i n a r y  o b s e r v a t i o n s  on t h e  a l f a l f a  p l a n t  

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

s t a g e  o f  t h i s  s p e c i e s ,  b u t  more  i n v e s t i g a t i o n  i s  n e e d e d  on t h i s  s u b j e c t .  

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

p l a n t  b u g  i s  shown by t h e  l o n g e r  d e v e l o p m e n t a l  p e r i o d ,  s h o r t e r  l o n ­

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

p l a n t  b u g  when r e a r e d  t o g e t h e r  w i t h  t h e  a l f a l f a  p l a n t  b u g  t h a n  when 

t h e  t a r n i s h e d  p l a n t  b ug  was r e a r e d  b y  i t s e l f .

A w e e k l y  s u r v e y  by  n e t  sweep s a m p l i n g  was made i n  f i v e  d i f f e r e n t  

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

s h i p s  o f  b o t h  s p e c i e s  o f  mi r i d s .  N a t u r a l  e n e m i e s ,  o t h e r  t h a n  t h o s e  

p r e v i o u s l y  r e p o r t e d  w e r e  f o u n d ,  b u t  t h e i r  p r e s e n c e  h ad  n o  s i g n i f i c a n t  

e f f e c t  on t h e  p o p u l a t i o n  d e n s i t i e s  o f  t h e  mi r i d s .  T h e s e  n a t u r a l  e n e m i e s  

w e r e  t h e  s p o t t e d  l a d y - b i r d  b e e t l e ,  C o l e o m e g i l l a  m a c u l a t a  DeGeer ,  t h e  

common t o a d ,  B uf o  a m e r i c a n u s  H o l b r o o k ,  a nd  a f u n g u s  i d e n t i f i e d  a s  a  

H y p h o m y c e t e .  The s e x  r a t i o  was f o u n d  t o  be  a p p r o x i m a t e l y  1:1 i n  t h e  

t a r n i s h e d  p l a n t  bug w h i l e  t h e  f e m a l e s  o u t n u m b e r e d  t h e  m a l e s  o f  t h e  

a l f a l f a  p l a n t  b u g .  The t a r n i s h e d  p l a n t  bug  h a s  a  b r o a d e r  r a n g e  o f  

h o s t s  t h a n  t h e  a l f a l f a  p l a n t  bu g .

T h e s e  two mi r i d s  w e r e  f o u n d  i n  t h e  same a l f a l f a  p r o d u c i n g  a r e a s  

o f  t h e  U n i t e d  S t a t e s  and  o c c u p y  s i m i l a r  e c o l o g i c a l  n i c h e s  i n  t h e  a l f a l f a  

f i e l d s .  The r e c o r d s  o f  d i s t r i b u t i o n  and.  a b u n d a n c e  o f  t h e  two s p e c i e s  

d u r i n g  t h e  y e a r s  19^*0 t o  1959 a s  w e l l  a s  i n  t h e  p r e s e n t  s t u d y  show t h a t  

t h e  t a r n i s h e d  p l a n t  b u g  p o p u l a t i o n  i s  d o m i n a n t  o v e r  t h e  n um be r s  o f  t h e  

a l f a l f a  p l a n t  b u g .  T h i s  e q u i l i b r i u m  i s  p r o b a b l y  m a i n t a i n e d  by d i f f e r e n t  

p a r a m e t e r s  f o r  t h e  two s p e c i e s :  t h e  n a t u r a l  e n e m i e s ,  p e r i o d i c  c u t t i n g

o f  t h e  a l f a l f a ,  an i n t r a s p e c i f i c  c o m p e t i t i o n  p r o b a b l y  b e i n g  o f  m a j o r  

i m p o r t a n c e  t o  t h e  t a r n i s h e d  p l a n t  b u g ;  t h e  h i g h  f e m a l e  t o  m a l e  s ex  

r a t i o  a n d  t h e  r e s i s t a n t  c h o r i o n  o f  t h e  e g g  ( K n i g h t  19*+1) t h a t  p e r m i t s  

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

t h e  a l f a l f a  p l a n t  b u g .  A c o m p l i c a t i n g  f a c t o r  i s  t h a t  t h e  a l f a l f a  

p l a n t  b ug  i s  an i n t r o d u c e d  s p e c i e s  t h a t  may n o t  h a v e  f u l l y  a d a p t e d  

t o  i t s  new e n v i r o n m e n t .  Th e  two s p e c i e s  a r e  c l o s e l y  r e l a t e d  and d o  

o c c u p y  s i m i t a r  n i c h e s  i n  t h e  a l f a l f a  f i e l d s .  They a r e ,  h o w e v e r ,
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d i f f e r e n t i a l l y  a f f e c t e d  by t h e s e  d i f f e r e n t  p a r a m e t e r s  a nd  n o  d i r e c t  

e v i d e n c e  o f  i n t e r s p e c i f i c  c o m p e t i t i o n  b e t w e e n  them was  m e a s u r e d  in 

t h e  f i e l d .
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