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P u l s e  c r o p s  ( g r a i n  legumes)  are an i n c r e a s i n g l ~ ~  impor t an t  
h 

; -- / 

2 C 

s o u r c e  o f  p r a e i n  . f o r  a major i ty -Of  t h e  wor lb ' s  people .  T h i s  
' 

1 pape r  p r o v i d e s  background i n f o r m a t i o n  and s e l e c t e d  r e f e r e n c e s  . 
t h a t  a p e s t  manager would- f ind  u s e f u l  when working w i t h  a n  

The f i ~ s t  c h a p t e r  summarizes agronomic,  economic, and 
P 

5 

n u t r i t i o n a l  data on 14 major  s p e c i e s  o f  p u l s e s .  Re fe rences  
- - - - -  - - - - - - - - - 

are provided  t o  s o u r c e s  o f  i n f o r m a t i o n  on t h e s e  and 15 o t h e r  

i m p o r t a n t  s p e c i e s .  

The second ' c h a p t e r  i d e n t i f i e s  t h e  i n s e c t  g a n e r a  a-nd s p e c i e s  

, t h a t  mpor tan t  p e s t s  o f  p u l s e s .  Approximately 220 s p e c i e s  

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

common name, e o m o n l y  damaged p u l s e  c rop h o s t s ,  ami .se l -ected 

r e f e r e n c e s .  Three  species t h a t  are representative of common 
. " -  

t y p e s  of p e s t  problems a m  d e s c r i b e d  more t h o r o u g h l y  i n  terms of 

t h e i r  b i o l o g y ,  eco logy ,  and c o n t r o l .  These are &m;isi@ - 
tabaci (Genn.) (Hornoptera: A ley rod idae ) ,  H e l i o t h i s  armi~era 

- 
( ~ u b n e r )  (Lep idop te ra  : Noctu idae)  , and Oghyiomi,a 

,. 
( = H e l a n a ~ r o m v z a )  p h a a e o l i  (Tryon)  ( D i p t e r a :  Agromyzidae). , 

- - The ' conc lud ing  cha$t_er d i s c u s s e a t h e  a t a t u s  end ,  -- -- - - 

- > 

-- T-  - p o s s i b i l i t i e s  - -- o f  p e s t  sanagement -- on p u l s e  crops and p r o v i d e s  - - - - - - - 

in format i0 .n  ion s e v e r a l  i n t e r n a t i o n a l l y  Impor t an t  i n s t i t u t i o n s  

t ha1  are conduc t ing  such  work. 
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INTRODUCTION 

The f u n c t i o n  of t h i s  p a p e r  i s  t o  p r o v i d e  q u i c k  access t o  - 

i n f o r m a t i o n  on t h e  m a j o r  p u l s e  c r o p s  and t h e i r  most  i m p o r t a n t  

i n s e c t  p e s t s  s u c h  as m i g h t  be  needed by a p e s t  manager f a c e d  

w i t h  a new c r o p  o r  p e s t .  R e f e r e n c e s  t o  t h e  l i t e r a t u r e  were 

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

. n e c e s s a r y  background f o r  t h e  development  o f  a b a s i c  p e s t  c o n t r o l  
- - - t- - L u  - A L- A -- - 

program: Such g e n e r a l i z e d  i n f o r m a t i o n  would b e  a s t a r t i n g  p o i n t  

f o r  a p e r s o n  n e e d i n g  a  t h o r o u g h ; u n d e r s t a n d i n g  o f  a h o s t - p e s t  
-4 

s i t u a t i b n .  't 

A p e s t ' m a n a g e r  n e e d s  t o ' b e  I amil iar  w i t h  t h e  h o s t  as well 
f 

a s  t h e  p e s t .  To t h i s  e n d ,  14  s p e c i e s  o f  m a j o r  p u l s e  c r o p s  are 

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

d&elopment .  O t h e r  l e s s  i m p o r t a n t  p u l s e  

g i v i n g  synonomy, common names, 

Approx imate ly  220 i n s e c t  
b 

e c o n o m i c a l l y  damaging p e s t s  o f  p u l s e s .  R e f e r e n c e s  t o  l i t e r a t u r e  

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

is p r o v i d e d  .. 
Because  o f  t h e  p o s s i b l e  magni tude  of t h i s  p r o d e c t ,  t h r e e  

p e 9 t s  r e p r e s e n t a t i v e  o f  w i d e s p r e a d  and  damaging g r o u p s  o f  

i n s e c t s  w e r e ' s e l e c t e d  for1 more d e t a i l e f l . r e v i e w .  These  r e v i e w s  

programs.  As c o n t r o l  p e r s o n n e l  a r e  upgraded  by l e g i s l a t e d  

r e g u l a t i o n s  and a g rowing  prof 'essional isrn,  a need is a p p a r e n t  . I U 



for i n f o r m a t i o n  b r i d g i n g  t h e  gap between t h e  s i m p l e  pam*t 
- - - - - - - - - - - - - - - - - - - - - - 

a v a i i a b l e  to t h e  farmer a n d  t h e  t e c h n i c a l  r e s e a r c h  r e p o r t .  

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

entomoL0,gy-manuals  t h a t  are a v a i l a b l e  f o r  many p a r t s  of t h e  
P 

world; They are o f t e n  t h e  most  c o m p l e t e  a n d  a c c e s s i b l e  s o u r c e s  

of i n f o r m a t i o n  on s p e c i f i c  s p e c i e s .  They are a l so  o f t e n  more 

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

F O ~  t h e  t h r e e  r e v i e w s  of  r e p r e s e n t a t i v e  p e s t 3 s p e c i e s - ,  searcnes 

were a l s o  u n d e r t a k e n  o f  t h e  s c i e n t i f i c  l i t e r a t u r e . .  

A c h m n i c  problem when d e a l i r l g  w i t h  c r o p s  and p e s t s  on a 

wor ldwide  b a s i s  i s  a l a c k  o f  knowledge,  o r  l a c k  o f  a t t a i n a b l e  

p u b l i s h e d  knowledged, on t h e  o r g a n i s m s  i n v o l v e d .  P a r t i c u l a r l y  

when work ing  on t r o p i c a l  c r o p s ,  t h a d e a r t h  o f  b a s i c  r e s e a r c - h  on 

many a g r o - e c o s y s t e m s  r e s u l t s  i n  t h i s  t y p e  of p r o j e c t  b e i n g  

i n c o m p l e t e .  Much OF t h e  problem is  due t o  l a n g u a g e  barriers  and  

t o  p u b l i c a t i o n s  w i t h  l i m i t e d  c i r c u l a t i o n  ' o u t s i d e  t h e i r  home 

r e g i o n .  An example  of  t h i s  is L a t i n  America,  a r e g i o n h i g h l y  

d e p e n d e n t  o n r p u l s e s ,  which  p u b l i s h e s  m o s t l y i i n  S p a n i s h  and  

P o r t u g u e s e ,  o f t e n  i n  h a r d - t o - g e t  p r o c e e d i n g s  o f  a n n u a l  meet;l;ngs 

and  c o n f e r e n c e s .  I n f o r m a t i o n  o f  t h i s  t y p e  from China  and  t h e  \' 

USSR i s  a l s o  d i f f i c u l t  t o  o b t a i n .  I n  c o n t r a s t ,  E n g l i s h -  

l a n g u a g e  books  a r e  a v a i l a b l e  on  c r o p  p e s t s  of  many of  t he  
* 

T h s  work dene i n  & ~ e l o p e &  sount-rf es has -  purposeby 

n o t  been over-emphasized  i n  t h i s  p a p e r .  The s h e e r  mas8 o f  s 

l i t e r a t u r e  produced c o n c e r n &  c r o p s  such as s o y b e a n s  i n  

t h e  U n i t e d  S t a t e s  indicates a h i g h  level o f  s p e c i a l i z a t i o n  and  



t r e n d - s e t t i n g ,  b u t  i t  i s . n o t  n e c e s s a r i l y  e v e n  p o t e n t i a l l y  
/ I'x 

f e a s i b l e  f o u u c h  of t h e  w o r l d  t o  p r o d u c e  f o o d  by  t h e  
Y 

i n d u s t r i a l i z e d  manner  by w h i c h  i t  i s  grown i n  N o r t h  America. 

Compared w i t h  some o t h e r  C r o p s ,  p u l s e s  h a v e  u n t i l  r e c e n t l y  

b e e n  r e l e g a t e d  t o  a s e c o n d a r y  p o s i t i o n  i n  t h e  " g r e e n  r e v o l u t i o n H .  

. P e s t  c o n t r o l  h a s  p l a y e d  a n  i m p o r t a n t '  r o l e  in t h e  a t t e m p t  by , 

internationally- onso so red r e s e a r c h  on t h e t  wmiracle 

k e e p  f o o d  p r o d u c t i o n  i n c r e a s e s  a t  a rate a p p r o x i m a t i n g  t h a t  o f  

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

a larger p e r c e n t a g e  of t h e  w o r l d ' s  p r o t e i n  n e e d s  t h a n  they 

p r e s e n t l y  ,do i s  only c u r r e n t l y  b e i n g  e x p l o i t e d .  The la= 

c h a p t e r  of t h i s  p a p e r  e x a m i n e s  s e v e r a l  major  a t t e m p t s  t o  i m p r o v e  
/ 

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



I. PULSE CROPS 

1. SPECIES OF PULSE CROPS OF ECONOMTC IMPORTANCE 

a )  D e f i n i t i o n s  a n d  Cr i t e r i a  f o r  S e l e c t i o n  
e 

'7 

The legume f a m i l y  o f  p l a n t s  i s  s e c o n d  f n  i m p o r t a n o e  t o  

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

m d j o r i t y  of t h e  w o r l d ' h  p o p u l a t i o n  depend  f o r  t h e i r  staple 
/ 

e n e r g y  s o u r c e ,  The high p r o t k i n  v a l u e  QE legumes makes 
I 

them o f  g r e a t  i m p o r t a n c e '  t o  a w o r l d  a l r e a d y - , e x p e r i e n c i n g  
I 

m a s s i v e  p r o t e i n - c a l o r i e  m a l n u t r i t i o ~ ' ,  w i t h  e v e n  g r e a t e r  f o o d  

d e f i c i t s  on  t h e  h o r i z o n .  The r e l a t i v e l y  h i g h  p r o t e i n - c o m p o s i t i o n  

o f  l e g u m e s ,  e v e n  when n o t  h e a v i l y  f e r t i l i z e d ,  may b e  i n  l a r g e  

m e a s u r e  d u e  t o  t h e i r  a b i l i t y  t o  s y m b i o t i c a l l y  fix a t m o s p h e r i c  

n i t r o g e n  i n t o  a  fo rm t h a t  c a n  b e  u t i l i z e d  i n  t h e  s y n t h e s i s  o f  
Y 

amino a c i d s  a n d  t h e ~ e f o r e  p r o t e i n s .  

Legumes a r e  h t i l i z e d  by  humans e i t h e r  by  d b r e c t ~ c o n s u r n p t i o n  

of t h e  pod a n d  s e e d  o r  s e c o n d a r i l y  t h r o u g h  f e e d i n g  t o  l i v e s t o c k .  

E o r a g e  l e g u m e s  s u c h  a s  a l f a l f a  ( l u c e r n e )  a n d  c l o v e r  are g e n e r a l l y  

u n p a l a t a b l e  t o  humans,  b u t  a r e  an i n d i s p e n s i b l e  s o u r c e  o f  k 

? n u t r i e n t s  f o r  d o m e s t i c  a n i m a l s .  "Howeve'r, _many l egume  species, 

e s p - e c i a l f y  after, c e n t u r i - e s  o f s e k e c t i m ;  procfuce-a seed-large- --  

and wholesotme enough- to-be, e & e ~ - b x  humans. It is k h k s  seed that 

i s  c a l l e d  a p u l s e .  

W e b s t e r ' a  T h i r d  New I n t e r n a t i o n a l  D i c t i o n a r y  (1966)  d e f i n e s  

l t p u l s e J 1  as  " t h e , d d i b l e  s e e d s  o f  v a r i o u s  leguminous=' c r o p s  ( s u c h  
,+ 



- 
- --- 

a s  p e a s  and  b e a n s ) I t  o r  "a p l a n t  y i e l d i n g  *sen. The word 
- - - -- - - - - - - - - - - - - -- --- --- -- 

i t s e l f  Is p r o b a b l y  d e r i v e d  from t h e  Greek p o l t o s  o r  t h e  L a t i n  

p u l s ,  mean ing  p o r r i d g e .  The term i s  synonymous w i t h  n e d i b l e  
\ _- 
i- 

l egumes"  o r  " p e a s ,  b e a g s ,  a n d  .&ent i l s I1 ,  w h i c h  i s  t h e  common 

t e r m i n o l o g y  i n  t h e  Americas. The term " g r a i n -  legumes11 i s  

s o m e t i m e s  a d v o c a t e d  when s p e c i f i c a l l y  r e f e r i n g  t o  c r o p s  whose 

s e e d s  a r e , h a r v e s t e d  i n  a d r y  o r  m a t u r e  s t a t e .  T h i s  
L 

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

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

s e e d  o r  pod t h a t  i s  e a t e n  a s  a v e g e t a b l e ,  s u c h  as  t h e  s t r i n g  

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

i m p o r t a n t  s o u r c e s  o f  v i t a m i n s  and  o t h e r  n u t r i e n t s ,  t h e i r  b u l k  . 
a n d  s h o r t  s h e l f - l i f e  g e n e r a l l y  make them i m p r a c t i c a l  as  m a j o r  

1 

p r o t e i n  s o u r c e s .  These  " v e g e t a b l e u  l e g u m e s  are u s u a l l y  a f f e c t e d  
. 

by  t h e  same p e s t s  t h a t  damage d r y  s e e d  p r o d u c t i o n  a n d  s o  mos t  o f  

t h e i r  i n s e c t  p e s t s  a re  t o  b e  f o u n d  i n  t h i s  p a p e r .  

The p l a n t s  wh'ich a re  c o n s f d e r e d  i n  t h i s  p a p e  ere s e l e c t e d  9 
on t h e  b a s i s  o f  m e e t i n g  t h r e e  r e q u i r e m e n t s .  F i r s t ,  t h e y  mus t  b e  

I 

t a x o n o m i c a l l y  c l a s s i f i e d  as members o f f t h e  b o t a n i c a l  f a m i l y  

Leguminosae  ( = L e g u m i n o s a c e a e ,  L e g u m i n a l e s ) ,  s u b f a m i l y  
d 

P a p i l i o n o i d e a e  ( ~ F a b o i d a e ,  P a p i l i o n a t a e ,  F a b a c e a e ,  

P a p i l i o n a c e a e )  . A l t h o u g h .  s e v e r a l  "beans"  f r o m  t r o p i c a l  

- 

t h e y  a r e  o f  n o  g f e i i t a g r i c u l t ~ u r ~ l  i m p o r t a n c e .  

S e c o n d l y ,  t h e  p l a n t s  l i s t e d  h e r e  are s p e c i e s  whose s e e d s  
.-, 

a n d  some t ime3  p o d s  a r e  c o n s u m e d ~ b g h u m a n s  a s  a s o u r c e  o f  \. 
# 



n o u r i s h m e n t .  Not i n c l u d e d  are  t h o s e  p l a n t s  whose so le  economic 

i m p o r t a n c e  is  as a c o x e r  crop, green-manure,anlFmUse&or- , 
' * 

f o r a g e ,  o r  a s  a s o u r c e  o f  c o n d i m e n t ,  d r u g ,  i n s e c t i c i d e ,  or  

o t h e r  b i o c h e m i c a l .  a . 

The t h i r d  c r i t e r i o n  i s  more difficult t o  a p p l y  due t o  its 
\ s u b j e c t i v e  n a t u r e .  It was f o u n d  n e c e s s a r y  t o  l i m i t  t h e  p u l s e  

s p e c i e s  c o n s i d e r e d  h e r e  t o  t h o s e  t h a t  are of s i g n i f i c a n t  

economic  i m p o r t a n c e  on  a t  l e a s t  a c o n t i n e n t a l  scale.  The - 

r e s e a r c h  fo'r t h i s  r e v i e w  r e v e a l e d  o v e r  95 s p e c i e s  of l e g u m e s  

e a t e n  by  man. Only  a b o u t  a t h i r d  o f  t h e s e  are  a m a j o r  p o r t i o n  o f  

t h e  d i e t  o f  any n a t i o n .  To k e e p  t h i s  p r o j e c t  w i t h i n  r e a s o n a b l e  

l i m i t s ,  i t  was n e c e s s a r y  t o  c o n c e n t r a t e  on 29 s p e c i e s  t h a t  are  

of enough i m p o r t a n c e  t h a  2 they  m i g h t  j u s t i f y  t h e  p r e s e n c e  o f  a 

p e s t  m a n a g e r .  O f  t h e s e ,  1 4  s p e c i e s  are  c o n s i d e r e d  " m a j o r w  p u l s e s .  



Pulse Crops  ( I n c l u d i n g  

Synondmy, ~ o m & n  Names, and  Selected R e f e r e n c e s )  

* = Covered  more f u l l y  i n  s e c t i o n  2 - Major 

' P u l s e  C r o p s  o f  t h e  World 

* A r a c h i s  hyp0gae.a L .  

p e a n u t ,  g r o u n d n u t ,  g o o b e r ,  e a r t h  n u t ,  e a r t h  a lmond ,  

monkeynut ,  g r a s s  n u t ,  Manilla n u t  

* C a j a n u s  c a j a n  ( L . )  M i l l s p .  

.[ =C. i n d i c u s  S p r e n g  . ] 
p i g e o n  p e a ,  Congo p e a ,  Angola  pea,  

no-eye p e a ,  r e d - g r a m ,  a l b e r g a  

~ a n a v a ~ i a  $ n s i f o r m i s  ( L .  ) D C .  

b e a n ,  

1966 p . 1 2 ;  H a r r i s o n  e t  a. 

j a c k  b e a n ,  h o r s e  b e a n ,  o v e r l o o k  

Ch ickasaw lima b e a n  

R e f e r e n c e s :  Aykroyd a n d . D o u g h t y  

1969 p .40 ;  H e r k l o t s  1972 p . 2 3 3 ;  P u r s e g l o v e  1968 p.242; 
02 

~ h y t e ' &  a. 1953 p.258.  
dl 

* C i c a r  arietinum IF. -- - -  - --- - - - -  - - -  - 

- g r a m ,  c h i c k  pea, g a r b a n z e  bean, Xhdian gram, - 

E g y p t i a n  p e a ,  Idaho pea, ceci  bean 



D o l i c h o s  u n i f l o r u s  Lam. 

{ = P .  b i f l o r u s  a u c t . n o n . - L i n n . ) '  - - -- - -  - -  - -  - --p--L 

h o r s e g r a m ,  k u l t h i  b e a n  

R e f e r e n c e s :  Aykroyd a n ?  Doughty  1966  p . 1 4 ;  Commonwealth 

Bureau  of P a s t u r e s  a n d  F i e l d  C r o p s  [date unknown]d_; 

P u r s e g l o v e  1968 p . 2 6 3 ;  Whyte -- e t a .  1953 p .272 .  

S i e b .  a n d  Z u c c . ;  S o j a  max - (L.) p i p e r ]  

s o y  b e a n ,  s o y a  b e a n  

g e o c a r p a  Harms. 

p o i s s o n i  Chev. ] 

K e r s t i n g ' s  g r o u n d n u t ,  g r o u n d  b e a n ,  g e o c a r p a  

R e f e r e n c e s :  Aykroyd a n d  Doughty 

1968  p.329; Uphof 1968  p.548.  

L a b l a b  n i g e r  

[ & l i c h o s  

h y a c i n t h  

Medik 

l a b l a b  L .  ; 4. v u l g a r i s  

b e a n ,  l a b l a b  b e a n ,  waby 

Savi . 1 

b e a n ,  b o n a v i s t  bean ,  

I n d i a n  b e a n ,  d o l i c h o s  b e a n ,  A u s t r a l i a n  pea, p a p a y a n b e a n ,  

E g y p t i a n  kidney b e a n  

o c h r u s ,  0 6 h r o u s  p e a ,  l o u v a n a  

R e f e r e n c e s :  Aykroyd a n d  Doughty 966 p . 1 5 ;  0 
H e d r i c k  1919 p . 3 2 8 .  



L a t h y r u s  s a t i v u s  L .  
I 

g r a s s A p e a ,  c h i c k l i n g  pea, grass p e a v i n e ,  c h i c k l i n g  v e t c h  
- 

- - --- - - - -  - 
- - - > - - - - - - - - - - - - - - - - - - - - - 

~ e f e r e n c e s  : Aykroyd a n d  Doughty  1966 p.  1 5  ; P u r s e g l o v e  
, ~ 

1968 p . 2 7 8 ;  B e d r i c k  1919  p .328  

* Lens  e s c u l e n t a  Moench. 

[=L. c u l i n a r u s  Medik . ;  Ervurn l e n s  - L.J 
l e n t i  1 5 " 

- 

i Lup in  a l b u s  L .  

w h i t e  l u p i n e ,  f i e l d  l u p i n e ,  wo l f -bean  

R e f e r e n c e s :  Aykroyd a n d  Doughty  1966  p . 1 6 ;  H e d r i c k  

1919 p . 3 4 1 ;  Uphof 1968  p:32 

~ u ~ i n u s  termis F o r s k  

- B g y p t i a n  l u p i n e  

R e f e r e n c e s  : Aykroyd a n d  Doughty  1966  p .  17 ; H e d r i c k  

1919 p.342; Uphof 1968  p . 3 2 .  

P h a s e o l u s  

' m*oth b e a n ,  mat b e a n , u d e w  g ram,  T u r k i s h  g ram,  a c o n i t e -  

- - R e f e ~ e n c e s  :- AykroFd a n d  Doughty 1966  p .-I 8; ~ o t k o n w e a l t h  

B u r e a u  o f  P a s t u r e s  a n d  Field C r o p s  [ d a t e  unknown3.j; - 
H e d r i c k  1919 p .418 ;  H e r k l o t s  1972  p . 2 4 4 ;  



P h a s e o l u s  a c u t i f o l i u s  Gray  v a r .  l a t i f o l i u s  Freem. 

t e p a r y  b e a n ,  T e x a s  b e a n ,  d inawa  

R e f e r e n c e s  : Aykroyd and '  Doughty  1966 p.  18; C o ~ o n w e a l t h  . 

r e a u  of  P a s t u r e s  a n d  Fielxi4 Crops [ d a t e  unknown] j ; - 
k l o t s  1972  p .245 ;  P u r s e g l o v e  1968 p.287; 

'Whyte e t  a l .  1953 p . 3 3 .  --  

P h a s e o l u s  a n g u l a r i s  ( W i l l d . )  Wight 

a d z u k i  b e a n ,  a d a n k a  b e a n  

R e f e r e n c e s :  Aykroyd and Dough-ty 1966 p . 1 8 ;  Commonwealth 

Bureau  of P a s t u r e s  a n d  F i e l d  C r o p s  [ d a t e  unknown ] j ; - 
1 

P u r s e g l o v e  1968 p .289 ;  Whyte e t  a l .  1953  p . 3 3 .  . 

* P h a s e o l u s  a u r e u s  Roxb. 

' [ = V i g n a  aweu3 (Roxb . )  Hepp'er] 

mung beaq, mungo b e a n ,  g r e e n  gram,  g o l d e n  gram, mash - 

b e a n ,  C h i n e s e  b e a n  s p r o u t s ,  T i e n t s i n  g r e e n  b e a n ,  

Oregon p e a ,  c -h i ckasano  p e a  
a ,  

II 

r i ce  b e a n ,  r e d  bean . 

. . R e f e r e n c e s :  Aykroyd a n d  Doughty  1966 p.18;  

Bureau of  P a s t u r e s  a n d  F i e l d -  Crops [date 

H a r r i s o n  & 1969 p . 3 6 ;  H e r k l o t s  1972 

Commonwealth 
. - - . _  

unknown ] j, ; - 
p . 2 4 7 ;  , 



~ h a s e o l u s  c o c c i n e u s  L .  

[=P. m u l t i f l o r u s  W i l l d . ]  

s ca r le t  r u n n e r  b e a n ,  w h i t e  Dutch  r u n n e r  b e a n ,  m u l t i f l o r a -  

b e a n ,  as tec  b e a n ,  Oregon l'ima b e a n  I 

R e f e r e n c e s :  Aykroyd a n d  Doughty 1966  p .19 ;  ,Commonwealth 
r - 

Bureau  o f  P a s t u r e 8  a n d  F i e l d  C r o p s  [ d a t e  u n k n o w n l j ;  - 
H e r k l o t s  1972 p . 2 4 8 ;  P u r s e g l o v e  1968 p .295.  

/--' * P h a s e o l u s  l u n a t u s  L .  

[=P. - l i m e n s i s  M a c f . ;  P. i n a m o e n u s  L . ]  

l i m a  b e a n ,  s i e v a  b e a n ,  b u t t e r  b e a n ,  s u g a r  b e a n ,  Burma 

b e a n ,  Madagasca r  b e a n ,  J a v a  b e a n ,  Rangoon b e a n ,  c i v e t  

b e a n ,  
.z" - 

guf  f i n  be'an 

P h a s e o l u s  

+[ =Vigna  

b l a c k  

mungo L .  

mungo ( L . )  H e p p e r ]  

g ram,  u r d  b e a n ,  woo ly  p y r o l  

P h a s e o l u s  

common b e a n ,  k i d n e y  b e a n ,  navy  b e a n ,  p i n t o  b e a n ,  h a r i c o t  

- - - I - 

r u n n e r  b e a n ,  f r i j o l e s ,  h a b i c h u e l a  



- --a* * p i &  s a t l v u m  L .  a, 

- - -I---- r=P, a r v e n s e  (L,-)- 'Poiir .  ; P_. - -kor tZFiseAschers .  Bnd Graelen. JL 

i p e a ,  g a r d e n  p e a ,  f i e l d  p e a ,  English pea, C h i n e s e  pea, 

2 , .  e d i b l e - p o d d e d  p e a ,  silgar p e a  

P'-- - 
,P 

5 

-3% 

P s o p h o c a r p u s  t e t r a g o n o l o b u s  ( L . 1  DC. 

goa  b e a n ,  winged b e a n ,  a s p a r a g u s  b d n ,  f o u r - a n g l e d  
# ' b e a n ,  Manila b e a n ,  ' princess pea 

R e f e r e n c e s :  Aykroyd and  Doughty 1966 p .  11 ; ~ e d b z k  

1919 p .468; -  H e r k l o t s  1972 p.257; P u r s e g l o v e  1968 p . 3 1 5 ;  

Upliof 2968 p . 4 3 3 .  -. 
I' 

V i c i a  e r v i l i a  ( L . )  W i l l d .  

[ = E r v i l i a  s a t i v u m  L i n k . ;  -Ervurn e r v i l i a  L . ]  

b i t t e r  v e t c h ,  e r v i l  

R e f e r e n c e s :  Aykroyd and  Doughty 1966 p . 1 1 2 ;  H e d r i c k  

* Vici ,a  f a b a  L .  

[=V. - e s c u l e n t a  S a l i s b . ;  Faba  v u l g a r i s  Moench.] - 
b r o a d  b e a n ,  f a v a  b e a n ,  Windsor  bean, f i e l d  b e a n ,  h o r s e  

V i c i a  monanthos  Desf. 
- - - - 

b a r d  v e t c h ,  monantha v e t c h  

R e f e r e n c e s :  Aykrqyd and Doughty 1966 p.112; 

1919  p .596 ;  Uphof 1968 ~ ~ 5 4 3 .  



Vigna u n g u i c u l a t a  (L.) Walp. 

t h e  two f o l l o w i n g  l f s p e c i e s f t .  
3 

Vigna c y l i n d r i c a  ( L . )  S k e e l s .  

[=I. c a t j a n g  Walp.; D o l i c h o s  c a t j a n g  Burm.; 

D .  - u n g u i c u l a t u s  L . ;  P h a s e o l u s  c y l i n d r i c u s  

c a t j a n g ,  c a t j u n g ,  c a t j a n g  cowpea, Hindu cawpea, 

China pea, K a f f k r  p e a ,  m a r b l e  p e a ,  Jerusalem- pea  

Vigna s i n e n s i s  ( S t i c k m . )  S a v i  Hassk. 

[ = D o l i c h o s  s i n e n s i s  L . ]  

common cowpea b l a c k - e y e d % p e a ,  b lack-eyed , s o u t h e r n  p e a ,  
- 

p e a ,  c h e r r y  bean - b e a p ,  c rowder  p e a ,  c o r n f i e l d  

Voandzefa s u b t e r r a n e a  ( L . )  Thouars  ' 

bambara' g r o u n d n u t , . e a r t h  n u t ,  e a r t h  g r o u n d n u t  

b e a n ,  Congo c o o b e r  , Madagascar  p e a n u t  



- * I  

A r a c h i s  h y p o g a e a  L .  P e a n u t  

P e a n u t s  are  n a t i v e  t o  B r a z i l  a n d  were d o m e s t i c a t e d  i n  much 

o f  t h e  Wes te rn  Hemisphe re  a t  t h e  t ime o f  t h e  first E u r o p e a n  
- Lu 

e x p l o r e r s . - T h e y  were t a k e n  t o  A f r i c a  by  t h e  P o r t u g u e s e  and t o  

t h e  o r i e n t  i n  S p a n i s h  s h i p s  v i a  t h e  P a c i f i c *  ( P u r s e g l o v e  1968). . 
The p e a n u t  i s  o f t e n  c o n s i d e r e d  a s  an  o i l  c r o p  v a t h e r  t h a n  

a s  a p u l s e ,  owing  t6 t h e  e x t e n s i v e  u s e  o f  i t s  o i l  i n  b o t h  f o o d  

a n d  i n d u s t r i a l  a p p l i c a t i o n s .  P e a n u t  o i l  i s  s e c o n d o n l y  t o  f -.I 
s o y b e a n  o i l  ih w o r l d w i d e  economic  i m p o r t a n c e .  However ,  i n  

.- 

a d d i t i o n  t o  t h e  c a s h  v a l u e  of t h e  o i l ,  t h e  p e a n u t ' s  h i g h  p r o t e i n ,  

c a l o r i e ,  and- B-v i t amin  c o n t e n t  make i t  a v e r y  i m p o r t a n t  l oca l  

f o o d  c r o p  i n  t h b  d r i e r  areas  , o f  A f r i c a  a n d  Asia. T h e r e  are a l s o  -. 
i a + 

s u b s t a n t i a l  q u a n t i t i e s  grown i n  t h e  s o u t h e r n  U n i t e d  S t a t e s ,  

m o s t l y  f o r  p e a n u t  b u t t e r .  P e a n u t s  a r e  e a t e n  raw, r o a s t e d ,  a n d  

- a s  f l o u r .  Bo th  t h e  h a y  a n d  t h e  " c a k e f t  l e f t  a f t e r  o i l  e x t r a c t i o n  

_ make h i g h - q u a l i t y  a n i m a l .  f e e d .  

P e a n u t s  grow b e s t  i n  l i g h t  soils i n  w a r m  areas w h e r e  r a i n -  

fall is n o t  e x c e s s i v e ,  p a r t i c u l a r l y  d u r i n g  t h e  f l o w e r i n g  p e r i o d .  
- 

-- - -  --- -- - -  --* e - 

- -  - -  

They 'are known for t h e i r  a b i l i t y  t o  u t i l i z e .  s o i l s  p o o r  i n  
- - - - - - -  - 

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

s u l f u r ,  a n d  pot$ss ium i s  er ra tz ic  ( P u r s e g l o v e  1968) .  The r o o t s  
\ 

i 

a r e  u s u a l l y  h e a v i l y  n o d u l a t e d  w i t h  n i t r o g e n - f i x i n g  bactepiLaa. 
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w i t h  many l egumes ,  t h e  p r a c t i c e  o f  i n o c u l a t i n g  t h e  s e e d  w i t h  t h e  
-- - 

- ba&e&a gives varying r e s u l t s - u n T e r  m f r e r e n t  c o n d i t i o n s .  
- *  . 

dn most o f  t h e  wor ld  p e a n u t s  are i n t e r c r o p p e d  w i t h  l a G e  

g r a i n s  s u c h  a s  m a i z e  o r  m i l l e t  and t h e  c u l t i v a t i o n  i s  done w i t h  

s i m p l e  mach ine ry  o r  hand t o o l s .  I n t e n s i v e  s p e c i a - l i z e d  

m e c h a n i z a t i o n  and p e a n u t  m o n o c u l t u r e s  have  been common m a i n l y  i n  

h i g h l y  i n d u s t r i a l i z e d  c o u n t r i e s  s u c h  a s  t h e  U n i t e d  S t a t e s .  
f- 

- 

P e a n u t s  are o f t e h  b o t a n i c a l l y  d i v i d e d  i n t o  two g r o u p s ;  

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

l 1 V i r g i n i a '  and many o f  t h e  A f r i c a n  c u l t i v a r s .  Branch ing  is 

s e q u e n t i a l  and s e e d  dormancy must be b ~ o k e n  b e f o r e  g e r m i n a t i o n .  
% 

Z 
\ 

The gronin,g s e a s o n  i g  f i v e  t o  s i x  months -bnd  t h e y  are t h e  
I 

4 
p r e f e r r ' e d  t y p e  f o r  r o a s t i n g .  -h 

Many o f  t h e  more common commercia l  c u l t i v a r s  are  e r e c t  

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

t h e  " S p a n i s h u  and f l Y a l e n c i a w  t y p e s .  B r a n c h i n g  i s  a l t e r n a t e  and 
V 

t h e  n u t s  are  c l o s e r  t o  t h e  p l a n t ' s  b a s e ,  a l l o w i n g  f o r  e a s i e r  

d i g g i n g  a t  h a r v e s t .  The s e a s o n  i s  s h o r t e r ,  commonly t h r e e  t o  

f o u r  months.  
* ,  

G e n e t i c  improvement h a s  proven d i f f i c u l t  w i t h  P e a n u t s  due 
i. 

t o  t h e i r  t e n d e n c y  toward  s e l f - f e r t i l i z a t i o n  b e f o r e  t h e  flowers 

open .  Only a b o u t  20 s e l e c t e d  c u i t i v a r s  are grown i n  t h e  wor ld  

and  o f t e n  a v e r y  few make u p - t h e p m a j o r i t y p o f  a o a u n t r y 2  
- - - - - - 

p r o d u c t i o n  ( N a t i o n a l  R e s e a r c h  Counc i lp1972) ,  
- - 

- 
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A r a c h i s  hypogaea  ( c o n t i n u e d )  

F e a k i n  1973;  H a r r i s o n  $& &. 1969 p .22;  ~ e r k l o t s  1972 

p . 2 2 8 ;  J a n i c k  1969 p .372;  M c I l r o y  1963 p .78 ;  Magnes & a. 1971 
,,& 

p. 1 6 , 1 8 3 ;  M a s e f i e l d  1965 p. 33; Mor tensen  and  B u l l a r d  1964 -P. 146;- -. +7 - v 

diin = 

N a t i o n a l  R e s e a r c h  C o u n c i l  1972 p .217 ;  P u r s e g l o v e  1968 
+.- -.P; . 

- Woodroof  1973. 

C a j a n u s  c a j a n  ( L . )  M i l l s p .  P i g e o n  Pea 

The p i g e o n  p e a  i s  a m a j o r  p u l s e  t h r o u g h o u t  muck o f  t h e  

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

t h e  s e c o n d  mi l l en iu rn  B . C . ,  i n d i c a t i n g  i t s  a n c i e n t  d o m e s t i c a t i o n  

( P u r s e g l o v e  1 9 6 8 ) .  1Fis the,  s e c o n d  most  i m p o r t a n t  b e a n  i n  

I n d i a ,  where  i t  i s  e a t e n ' i n  t h e  pod as  a v e g e t a b l e ,  d r i e d  and  

b o i l e d  a s  a  p u l s e ,  o r  made i n t o  d h a l ,  a s t a p l e  f o o d  item i n  
-3 s o u t h e r n  Asia (Aykroyd and  Doughty 1966) .  D h a l . i n c l u d e s  s e v e r a l  

me thods  o f  p r e p a r i n g  d e c o r t i c a t e d  p u l s e s .  G e n e r a l l y  a p a s t e  i s  

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

t e c h n i q u e s  are u s e d  t o  p r e p a r e  a v a r i e t y  o f  d i s h e s .  P i g e o n  peas 

ar-e usually prod-uoe-d f - ~ r  l~_c_al~m_ar~kets ,~al~tho_ugh a s s o c i a t e d  - 

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

The p l a n t s  are f r o s t - s e n s i t i v e ,  s h o r t - l i v i d  p e r e n n i a l s  

r e a c h i n g  a h e i g h t  o f  1 t o L  4  rn. T h e i r  d e e p  r o o t s  make them 

d r o u g h t  r e s i s t a n t  a n d  t h e y  c a n  do  well on many s o i l  t y p e s .  
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C i c e r  a r i e t i n u m  L .  Gram, Chickpea  

T h i s  bean  was famil iar  t o  t h e  e a r l y  c i v i l i z a t i o n 8  a r o u n d  

t h e  e a s t e r n  M e d i t e r r d n e a n  a n d  i s  now grown i n  l i m i t e d  amounts  1 

,,J 

t h r o u g h o u t  t h e  w o r l d .  G r a m  i s  t h e  p r i m a r y  * p u l s e  in I n d i a  where 
c-=-,, 

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

Gram is  a c & l  w e a t h e r  c r o p  when grown i n  t h e  t r o p i c s  o r  a 
/ * .  

summer c r o p  i n  more t e m p e r a t e  r e g i o n s .  It is sown as a p u r e  
- - - a , - - - 

s t a n d  o r  mixed w i t h  cereals  (Whyte e t  a l .  1 9 5 3 ) .  I t s .  ' - -  
" 

a d a p t a b i l i t y  t o  c l a y - l o a m  s o i l s  a l lows i t  t o  be-tated w i t h  

+, l o w l a n d  r i c e ,  a l t h o u g h  i t  d o e s  b e s t  i n  a m o d e r a t e l y  d r y  climate. 

The g e r e r a l  c u l t u r a l  r e q u i r e m e n t s  are  much l i k e  t h a t  o f  t h e  

common b e a n ,  P h a s e o l u s  v u l g a r i s .  I 

Only  one  o r . t w o  s e e d s  a re  p roduced  p e r  pod a n d  t h e  young 

pods  a re  somet imes  s e r v e d  as  a v e g e t a b l e .  ~ - t ~ p e  of v i n e g a r  

c o n s i s t i n g  of malic and  o x a l i c  a c i d  i s  c o l l e c t e d  i n  I n d i a  by 
C 

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

l l e x u d , a t i o n s n  t r a p p e d  i n  t h e  m o r n i n g d e r  ( P u r s e g l o v e  1 9 6 8 ) .  

There h a s  been  r e l a t i v e l y  l i t t l e  s e l e c t i o n  work carried o u t  
L 

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

i s  now underway i n  I n d i a  and  I r a n .  

* 

S e l e c t e d  r e f e r e n c e s :  Aykroyd and ~ o u g h t y  1966 p.103;  
- - -  -- - - -  -- -- - - - -- -- - - -- - 

Commonwealth Bureau  of Pasture and F i e l d  Crops  [date unknown] f 
- 9  

- H a r P i l o n  et a l .  1 9 6 9 ~ ~ . % ;  ~ ~ r k l o t s  1972 p.236; ~ a i a i 6 l d  1965 
- 

- -  
p . 3 7 ;  Mor tensen  and  B u l l a r d  1964 p .130 ;  P u r s e g l o v e  1968 p . 2 4 6 ;  

S e n e w i r a t n e  and  Appadura i  1966 p .173 ;  Sevey  1915 p . 1 ;  Whyte 

e t  &. 1953 p .262 .  - 



G l y c i n e  max - (L.) Merr. Soybean * 
- - - - -- - - -u-- -- - - 

- 

- - 

- -r- f 
The soybean IS  one of t h e  oldest known c u l t i v a t e d  crops and 

was ment ioned  i n  t h e  l i t e r a t u r e  of i ts n a t i v e  China i n  2838 B.C. 

China s t i l l  p r o d u c e s - a b o u t  30 p e r  c e n t  o f  t h e  w o r l d ' s  c r o p ,  w i t h  

t h e  U n i t e d  S t a t e s  a c c o u n t i n g ' f o r  60 p e r  c e n t .  It i s  t h e  f o r e m o s t  . 

s o u r c e  of v e g e t a b l e  o i l  i n  t h e  wor ld  and  t h e  l e f t - o v e r  p r o t e i n  
- -  - 

c a k e  i s  a n  i m p o r t a n t  food  s u p p l e m e n t  f o r  l i v e s t o c k  ( P u r s e g l o v e  

1968) .  Soybean 's  h i g h  p r o t e i n  c o n t e n t  w i l l  make i t  i n c r e a s i n g l y  

v a l u a b l e  a s  a f o o d  s o u r c e  f o r  humanb, 

f Soybean h a s  almost a ncomple tef l  p r o t e i n  complement ,  

b e i n g  f a i r l y  h i g h . - i n  t h e  e s s e n t i a l  amino a c i d *  l y s i n e  which  i s  i n  

s h o r t  s u p p l y  i n  most o t h e r  g r a i n s  and legumes .  U n f o r t u n a t e l y ,  
.) 

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

t o  cook p a l a t a b l y .  It  h a s  t h e r e f o r e  n o t  become a c c e p t e d  i n  many 

c u l t u r e s  where t h e  l o c a l  p u l s e s  are p r e f e r r e d .  S p e c i a l  

p r o c e s s i n g  t e c h n i q u e s  e n a b l e  t h e  bean t o  b e  used  a s  m i l k ,  f l o u r ,  

o r  c u r d ,  b u t  t h i s  r e q u i r e s  e i t h e r  a knowledge o f  t r a d i t i o n a l  

o r* ' i en ta l  methods  o r  f a i r l y  h i g h  l e v e l ;  o f  food. p r o c e s s i n g  

t e c h n o l o g y  (Aykroyd and  Doughty 1966) .  d 

Soybean i s  grown u n d e r  h i g h l y  mechanized and i n t e n s i v e  ,= 

c u l t u r e  i n  t h e  midwes te rn  a n d & s o u t h e a s t e r n  U n i t e d  States,  where 

it- is-ctfke-rrrotated with-corn.- 3n-Mancharix-itis-roTated-with 

sorghum ~r d u e t  and in p a r t s  s f  - s o u % h e ~ n  +ia ~ 5 t h  r5ze - 

( P u r s e g l o v e  1968).  The s t r a i n  of '&mibiot ic  n i t r o g e n - f i x i n g  

b a c t e r i a  t h a t  n o d u l a t e s  the roots is  s p e c i f i c  t o  soybean, .". 

w h e r e a s  most  o t h e r  c u l t i v a t e d  legumes  c a n  b e  c r o s s - i n o c u l a t e d  t o  

,' 
L 

I 



some e x t e n t .  I n c r e a s e d  y i e l d s  a r e  o f t e n  n o t i c e d  a f t e r u  s e v e r a l  

b a c t e r i a  i n  t h e  s o i l .  

Soybean i s  b a s i c a l l y  a t e m p e r a t e - r e g i o n  c r o p  s i n c e  t h e  p o d s  

\ of most  c u l t i v a r s  d o  n o t  f i l l  p r o p e r l y  i n  t h e  t r o p i c s .  However, 

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

t r o p i c a l  c o n d i t i o n s .  ~ h o u s a n d s  o f  c u l t i v a r s  are known, b u t  less 

t h a n  a hundredL a r e  grown i n  t h e  U S A :  ~ o s t  o f  t h e s e l a r e  t h e  - 

+ 

p r o g e n y  o f  a dozen  o r  s o  o f  t h e  b e s t  c u l t i v a r s  b r o u g h t  from " 

c h i n a  be tween 1900 a n d  1930'. The l i m i t e d  g e n e t i c  b a s e  i n  t h e  . 
b u l k  of s o y b e a n s  c o m m e r c i a l l y  grown i n  t h e  U S A  c o u l d  p o t e n t i a l l y  

1 

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

v i r u l e n t  form o f  a d i s e a s e  d e v e l o p  o r  b e  i n t r o d u c e d .  ( N a t i o n a l  

R e s e a r c h  C o u n c i l  1 9 7 2 ) .  

Selected r e f e r e n c e s :  Commonwealth Bureau  o f  P a s t u r e  and  

F i e l d  Crops  [da te   unknown]^; G o d f r e y  1974;  H a r r i s o n  e t  -- a l .  1969 
@ 

p . 2 4 ;  H e r k l o t s  1972 p .238 ;  J a n i c k  1969 p .370;  K i p p s  1970 p.39;  

M c I l r o y  1963 p . 8 8 ;  M a s e f i e l d  1965 p . 3 5 ; ' ~ o r t e n s e n  a n d  B u l l a r d  

-1964 p .122 ;  N a t i o n a l  R e s f a r c h  C o u n c i l  1972 p .209;  P u r s e g l o v e  1968 

p . 2 6 5 ;  S e n e w i r a t n e  and A p p a d u r a i  1966 p .161 ;  T i n  1 1965 p.100;  

Ware- a n d  McCollurn 1968 p .518 ;  Whyte e t  -- a l .  1953 



L a b l a b  n i g e r  Medik H y a c i n t h  Bean 

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

. as a  v e g e t a b l e  o r  p u l h e  c r o p  a n d  i s  a l so  a major s o u r c e  of rs 

l i v e s t o c k  f e e d .  Most a l l  c o n s u m p t i o n  i s  l o c a l .  
a, 

I n  i t s  n a t i v e  s o u t h e r n  Asia two b a s i c  types o f  p l a n t  are 

d i s t i n g u i s h a b l e  t h r o u g h o u t  t h e  many u n s e l e c t e d  l i n e s .  L. n i g e r  - 
fabLab L. is grown on stakes t o  s u p p o r t  t h e  t w i n i n g  branches i - 

t h a t  p r o d u c e  t e n d e r  g r e e n  p o d s  u s e d  a s  a v e g e t a b l e .  L .  n i g e r  - 
l i g n o s u s  (L.) P r a i n  i s  p r e f e r r e d  f o r  f i e l d  p r o d u c t i o n  o f  b e a n s  

a n d  f o d d e r  where  i t s  erec t  b u s h y  f o r m  'and d r o u g h t  r e s i s t a n c e  are 

d e s i r e a b l e .  I t  i s  grown i n  the  Sudan  i n  r o t a t i o n  w i t h  c o t t o n  

a n d  sorghum and  i s  commonly i n t e r c r o p p e d  w i t h  t h e  cereal 

E l ' e u s i n e  s p p .  i n  I n d i a  ( P u r s e g l o v e  1 9 6 8 ) .  

B o t h  f o r m s  o f  h y a c i n t h  b e a n  are p e r e n n i a l s  grown as  a n n u a l s  

a n d  t h e  p h o t o p e r i o d  r e s p o n s e  v a r i e s  w i d e l y .  G e n e t i c  
1 

a p p e a r s  t o  b e  a d i f f i c u l t  p r o b l e m ,  s i n c e  25 y e a r s  of s e l e c t i o n  

work i n  t h e  Sudan  d i d  n o t  s i g n i f i c a n t l y  i m p r o v e  upon t h e  l o c a l  - 
u n s e l e c t e d  t y p e s .  

, S e l e c t e d  r e f e r e n c e s :  ~ y k r o y d  a n d  Doughty  1966 p .15 ;  

Commonwealth B u r e a u  o f  P a s t u r e  a n d  F i e l d  C r o p s  [da te ,unknown]e_;  

H a r r i s o n  e t  a l .  - - 
I g b 9 T  

e d r i c k  1919 pY2,:5i E k 1 0 - t ~  1972 - - - - 

p . 2 4 1 ;  Magnes - -  e t  a l .  7971 .40; M o r t e n s e n  a n d  B u l l a r d  1964 p .12 ;  
- - - - 

- - -  - - - - -  

p u r s e g l o v e  1968 p .  2 7 3 f  S c h a f f h a u s e n  1,963; T i n d a l l  1965  p .98 ;  

T i n d a l  1968  ,p .98 ;  Whyte et a. 1953 p .272 .  
4 



L e n s  e s c u l e n t a  Moench. - 

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

f o u n d  i n  E g y p t i a n  tombs  d a t e d  b e f o r e  2000  B .C .  (Aykroyd and  

Doughty  1 9 6 6 ) .  The s e e d s  are u s u a l l y  consumed a s  f l o u r  o r  i n  

s o u p ,  b u t  i n  I n d i a  d h a l  i s  p r e p a r e d  f r o m  them a n d  t h e  g r e e n  p o d s  ' 

a r e  u s e d  as a v e g e t a b l e .  
-- 

L e n t i l s  are grown i n  l a r g e  q u a n t i t i e s  o n l y  i n  t h e  M i d d l e  

East a n d  S o u t h  Asia. ?he p l a n t s  a re  n o t  s u i t e d  t o  t h e  w e t '  

t r o p i c s .  They a r e  u s u a l l y  grown as  a mixed c r o p  w i t h  up land  r i ce  

o r  o t h e r  r ea l s .  7 \ 
I n  g e n e r a l ,  l a r g e - s e e d e d  c u l t i y a r s  are  common a r o u n d  t h e  

M e d i t e r r a n e a n ,  s m a l l e r - s e e d e d  f o r m s  b e i n g  more common i n  

s o u t h e r n  Asia ( P u r s e g l o v e  1 9 6 8 ) .  S e l e c t i o n  work f o r  s u p e r i o r  

c u l t i v a r s  i s  o n l y  b e g i n n i n g .  

S e l e c t e d  r e f e r e n c e s :  Aykroyd a n d  Doughty  1966 p .106 ;  

Commonwealth B u r e a u  of P a s t u r e  a n d  F i e l d  C r o p s  [ d a t e  unknownll,; 

H a r r i s o n  e t  - -  a l .  1969 p . 4 2 ;  H e d r i c k  1919 p .331 ;  Magnes e t  a l .  - -  
1972 p.46; P u r s e g l o v e  1968 p . 2 7 9 ;  S e n e w i r a t n e  a n d  A p p a d u r a i  

1966 p . 1 7 6 ;  Whyte --  e t  a l .  1953 p . 2 8 3 ;  Wythes a n d  Roberts 1 9 0 6  

p . 5 3 -  



3 
f-  

P h d s e o l u s  a u r e u s  Roxb. Green  Gram, Mung ~ e k n  

P h a s e o l u s  a u r e y s  is i n d i g i n o u s  t o  s o u t h e r n  Asia a n d  i s  

t h o u g h t  t o  b e  d e r i v e d  f r o m  t h e  w i l d  b e a n  - P. r a d i a t u s  L .  w i t h  

wh ich  i t  i s  s o m e t i m e s  c o n f u s e d  i n  t h e  l i t e r a t u r e .  It was a n  

e a r l y  i n t r o d u c t i o n  t o  s o u t h e r n  C h i n a  a n d  S o u t h - E a s t  Asia a n d  

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

p a r t s  of c e n t r a l a n d  s o u k h e r n  Africa ( P u r s e g l o v e  1968)- I n  t h e  -- A 

New Wor ld ,  g r e e n  gram i s  u s u a l l y  grown f o r  g r e e n  manure  o r  

f o d d e r ,  a l t h o u g h  t h e  U n i t e d  S ta tes  consumes  a b o u t  12,200 t o n n e s  
- L - - 

o f  s e e d  p e r  y e a r ,  m o s t l y  i n  t h e  f o r m  o f  i t C h i n e s e  b e a n  s p r o u t s H .  

About o n e - h a l f  t o  t w o - t h i r d s  of t h e s e  are i m p o r t e d  f r o m  t h e  

O r i e n t  (Magness  - -  e t  a l .  1 9 7 1 ) .  

Green  gram i s  c o n s i d e r e d  i n  I n d i a  t o  b e  t h e  a r i s tocra t  o f  

p u l s e s  b e c a u s e  i t  l a c k s  t h e  " h e a v i n e s s n  o f t e n  a s s o c i a t e d  w i t h  
* 

t h e  d i g e s t i o n  of o t h e r  b e a n s .  The g r e e n  p o d s  and l e a v e s  are  
'5 -- 

consumed as  a v e g e t a b l e ' a l t h o u g h  p r i m a r y  u s e  i s  made o f  t h e  

d r i e d  b e a n s  e i t h e r  who le  o r  made i n t o  d h a l  o r  f l o u r .  

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

the wet s e a s o n  a n d  each y e a r  s e v e r a l  c ~ o p s  are m a t u r e d ,  t a k i n g  
'. 4 

two t o  f o u r  mon ths  e a c h .  Seed set  i s  i n h i b i t e d  b y  r a i n  o r  h i g h  

h u m i d i t y  and  t h e  p l a n t s  r e q u i r e  a f a i r l y  w e l l - d r a i n e d  s o i l  

( T i n d a l l  7968). T h e s e  f a c t o r s  p l u s  a t o l e r a n c e  for m o d e r a t e  
- - - - - - - - - - - - - - -- - -- -- -- - - - - - - 

d r o u g h t  a n d  h e a t  make P. aureys a c r o p  w e l l  a d a p t e d  t o  t h e  
- - - - - - -  - -  -- - -  - - - -- 

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

s e a s o n .  Green  gram i s  commonly grown i n  r o t a t i o n  w i t h  r ice  o r  

i n t e r s o w n  w i t h  so rghum.  



Two g r o u p s  o f  c u l t i v a r s  are  r e c o g n i z e d  by  P u r s e g l o v e  (1968) .  

The y e l l o w  s ,eeds  o f  mos t  " g o l d e n n  gram c u l t i v a r s  are  prone t o  

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

f o r a g e  a n d  g r e e n  manure  c r o p s  a n d  s e v e P a l  good p u l s e  c u l t i v a r s  

a re  known i n  I n d i a .  The " g r e e n n  gram t y p e s  are t h e  common 
8d 

p u l s e - p r o d u c e r s .  Many l o c a l  c u l t i v a r s  of  b o t h  t y p e s  are knoyn 
0 

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

beyond t h e  work c a r r i e d  o u t  i n p I n d i a  a n d  t h e  u n i t e d  states t o  

d a t e .  - 
b 

S e l e c t e d  r e f e r e n c e s :  Commonwealth B u r e a u  o f  P a ' s t u r e s  and 
i 

F i e l d  C r o p s  ( d a t e  unknown] g,h; H a r r i s o n  e t  a. 1969 p . 3 8 ;  \ $  

H e r k l o t s  1972  p . 2 4 5 ;  Magnes e t  a l .  1 9 7 l V p . 5 2 ;  P u r s e g l o v e  1968 -- 
p . 2 9 0 ;  S m i t h  a n d  Welch 1959 p . 1 0 8 ;  ' T i n d a l l  1968 p . 1 6 5 ;  

& 

Whyte e t  a l .  - -  

9 

L i m a  Bean 

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

s e e d  i d e n t i f i a b l e  a s  t h i s  s p e c i e s  ( K a p l a n  1965) .  I n  g S 

p o s L C o l w b i a r r  thesib w a s  4 i s t ~ $ b u t s d  t-hrettghottt- the- worf-d, - - 
- - 

a n d  h a s  becomepa  majar pulse i n  parts d f  ~ f r i n a  and Sou th -Eas t -  

Asia. 
Q 

The lima i s  o f t e n  c o n s i d e r e d  t h e  most s e n s i t i v e  o f  t T 
P h a s e o f u s  s p e c i e s .  Its c u l t u r e  i s  most similar t o  t h a t  of t h e  



aommon b e a n ,  b u t  i t  n e e d s  a balmy d i m a t e ,  frost-free f o r  three 

Some c u l t i v a r s  a re  d a y - n e i t r a l ,  a l t h o u g h  t h e  b e t t e r  o n e s  are 
-?, 

C - 
s h o r t - d a y  p l a n t s .  

These  b e a n s  are e i t h e r  t a l l  c l i m b e r s  w i t h  l a r g e  seeds o r  
P 

s m a l l e r  bush  fo rms  p r o d u c i n g  " s i e v a N  o r  I1babyw limas'. There is 

a great  a P r a y  o f  s i z e s ,  s h a p e s ,  and c o l o r s  i n h e r e n t  i n , t h i s  
A - A - - - - 2L 

s p e c i e s  ,- as i n  most  o t h e r s    ow ever, t h e  c a n n i n g  and f r e e z i n g  

i n d u s t r y  i n  t h e  U n i t e d  S t a t e s  h a s  d e v e l o p e d  v e r y  s t andardQzed  

c u l t i v a r s .  From t h e s e  l i n e s  have  'come many o f  t h e  c u l t l v a r s  now 

c o m m e r c i a l l y  grown t h r o u g h o u t  t h e  world-(NationalCResearch 

.& 
C o u n c i l  1972) .  

Some g e n e t i c  l i n e s  o f  lima bean c o n t a i n  d a n g e r o u s  amounts  
T 

of  a n  enzyme and s u b s t r a t e  c a p a b l e  o f  l i b e r a t i n g  h y d r o c y a n i c  

a c i d  ( H C N ) .  S o a k i n g  the b e a n s  f o r  24 h o u r s  o r  t h o r o u g h  c o o k i n g  
/ 

d e s t r o y s  t h e  enzyme. The whi te - seeded  c u l t i v a r s  are u s u a l l y  

below t h e  d a n g e r  l e v e l  o f  100 ppm HCN ( H e r k l o t s  1972 p .227) .  

' s e l e c t e d  r e f e r e n c e s :  Aykroyd and Doughty 1966 p.109;  

~ o m m o n w e a l ~ h  Bureau of Pasture and F i e l d  Crops  ' [ d a t e  unknownl j ;  - 
H a r r i s o n  eJ a. 1959 p.38; H e d r i c k  1919 p.418;  H e r k l o t s  1972 

p . 2 4 9 ;  Kaplan 1965 p . 3 5 8 ;  Mortensen and B u l l a r d  1964 p.121;  , 



P h a s e o l u s  &ngo 

B l a c k  gram i s  a' 

L .  B l a c k  Gram 

p r e f e r r e d  d r y  p u l s e  i n  p a r t s  of East Africa 

and i n  i t s  n a t i v e  I n d i a ,  p 6 r t i c u l a r l y  i n  t h e  r e g i o n  a r o u n d  

Mysore s ta te .  Confused  i n  t h e  o l d e r  l i t e r a - t u r e  w i t h  t h e  mung - 

bean  ( P .  a u r e u s  Roxb, . ) ,  t h e y  a re  now c o n s i d e r e d  d i s t i n c t ,  i f  
0 

- ,--- 

s i b l i n g  s p e c i e s .  I n  a d d i t i o n  t o  b e i n g  a common s o u r c e ' o f  + d h a l ,  
- -  A 

b l a c k  gram is v a l u a b l e  for i t s  a b i l i t y - t o  p r o v i d e  l e k v e 6 e d  c a k e s  

d u e  t o  t h e  p r e s e n c e  of a g l u t e n - l i k e  material  i n  t h e  b e a n ' s  

The p l a n t  r e q u i r e s  a g r o w i n g  s e a s o n  w i t h o u t  e x t e n s i v e  r a i n  

1 a l t h o u g h  i ts  a b i l i t y  t o  w i t h s t a n d  d r o u g h t  va  es among 
'3. =Y 
\ 

c u l t i v a r s .  It grows w e l l  i n  c l a y  s o i l s  o f  r o u g h  t i l t h  and  s o  c a n  

, b e  r o t a t e d  w i t h  wet r i c e .  Mixed c u l t i v a t i o n  i s  a l s o  commonly 

employed.  

T h e ' e a r l y - m a t u r i n g  c u l t i v a r s  p r o d u c e  b l a c k  s e e d s  a n d  grow 

a t  a l t i t u d e s  o f  up  t o  1830 m .  These  c u l t i v a i r l s  are  c o n s i d e r e d  

s u p e a i o r  t o  t h e  l a t e - m a t u r i n g  t y p e s  which  h a v e  o l i v e - g r e e n  s e e d s  

( e a s y  t o  c o n f u s e  w i t h  P. a u r e u s ) .  S e l e c t i o n  o f  s u p e r i o r  

c u l t i v a r s  has n o t  been  e x t e n s i v e  i n  I n d i a .  A p r i m ;  o b j e c t i v e  o f  

p r e s e n t  work is  t o  o b t a i n  a l i n e  w i t h  a s i n g l e  h a r v e s t  t i m e .  
* 

C a n ~ n w e a l t h  Bur- of P a s t u r e  and Field Crops  Lda_t_e unkn-oydg;  - 
H e r k l o t s  1972 p.251;  P u r s e g l o v e  1968 p .301 ;  S e n e w i r a t n e  and ,  

A p p a d u r a i  1966 p .170 .  



Phaseolus v u l g a r i s  L .  Common Bean 

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

- America i n  a r c h e o l o g i c a l  e x c a v a t i o n s .  One of t h e  o l d e s t  from a 

c a v e  i n  Mexico was r a d i o c a r b o n  d a t e d  z. 4900 B.C. T h e  ea r l ies t  

E u r o p e a n  e x p l o r e r s  f o u n d  i t  t h r o u g h o u t  t h e  Americas a n d  i t  was 
P 

s p r e a d  t h r o u g h  E u r o p e  i n  i h e  1 6 t h  c e n t u r y  a n d  t o  t h e  rest o f  t h e  

- - O l d W s r L d  s o o n  thereafter (Pur-se 'glove 1968). - - -  - - - -  - 

. Common b e a n s  a r e  t h e  b e s t  known a n d  mos t  w i d e l y  c u l t i v a t e d  

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

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

P .  x u l g a r i s  i s  mos t  p r o d u c t i v e  i n  t e m p e r a t e  cl imates where  - 
t h e  p l a n t s  c a n  m a t u r e  s l o w l y  w i t h o u t  g e , t t i n g  much p r e c i p i t a t i o n .  

L 

They ace t h e r e f o r e  most i m p o r t a n t  i n  t h e  t e m p e r a t e  r e g i o n s  a n d  

a t  h i g h  a l t i t u d e s ' o r  d u r i n g  c o o l e r  s e a s o n s  i n  t h e  t r o p i c s .  S o i l  

t y p e  may v a r y  w i d e l y ,  as l o n g  a s  i t  r e m a i n s  damp b u t  well- 
* 

d r a i n e d .  The e x t e n t  o f  r o o t  n o d u l a t i o n  f l u c t u a t e s ,  e s p e c i a l l - y  i n  

- areas where  t h e  s ~ e c i e s  does n o t  h a v e  a l o n g  h i s t o r y  o f  

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

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

Its n i t r o g e n - f i x i n g  a b i l i t y  and  t w i n i n g  h a b i t  h a v e  made t h e  

'common b e a n  a f a v o r i t e  c r o p  t o  b e  i n t e r p l a n t e d  w i t h  t h e  l a r g e r  

g r a i n s ,  s u c h  a s - m a i z e  a n d  mi l le t ,  e x c e p t  i n  m e c h a n i z e d  N o r t h  
- - - - - - - - - -- -- - - - - - - - - - - - -- - -- --- - - -- - -- - - - - - - -- 

American  a g r i c u l t u r e ,  R o t a t i o n  w i t h  o t h e r  c r o p s  o f t e n  mus t  b e  

p r a c t i c e d  t o  k e e p  s o i l - b o r n e  d i s e a s e s  i n  c h e c k .  The b e s t  s e e d  

g r o w s  i n  d r y ,  d i s e a s e - f r e e  areas,  s u c h  a s  f o u n d  i n  T a n z a n i a  

and C a l i f o r n i a .  



The s p e c i e s  i s  h i g h l y  polymorphic  b u t , i s  d i v i s i b l e  i n t o  
c - - - -- - - - - - - ---- - -- - - - - -- -- - -- - - - - - - - - - -- - - -- 

two t y p e s .  The dwarf  o r  bush  c u l t i v a r s  ark e a r l y  m a t u r i n g  and 

d a y - n e u t r a l .  The c l i m b i n g  o r  polae c u l t i v a r s  t a k e  l o n g e r  o f i  
m a t u r e  b u t  have  a  l o n g e r  b e a r i n g  s e a s o n  and c a n  p r o d u c e  a b e t t e r  

c r o p  u n d e r  c o n d i t i o n s  o f  h i g h e r  r a i n f a l l .  S h o r t - d a y  and 

d a y - n e u t r a l  c u l t i v a r s  a r e  b o t h  commonly found i n  t h e  c l i m b i n g  

g r o u p .  Beans a r e  a l s o  c l a s s i f i e d  a c c o r d i n g  t o  t h e i r  use as a 
- -  A - -  L - L  L -  A a A 

v e g e t a b l e ,  e . g .  immature pods  of s t r i n g  b e a n s ,  o r  a s  a g r a i n  

legume h a r v e s t e d  a f t e r  t h e  s e e d s  have  d r i e d .  

E x t e n s i v e  s e l e c t i o n  t o  d e v e l o p  t h e  mbst un i fo rm and 

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

R e l a t i v e l y . l i t t l e  work o f  t h i s  t y p e  h a s  been done f o r  t h e  

t r o p i c s ,  a l t h o u g h  i t  i s  becording a  more common a r e a  o f  r e s e a r c h  

a s  ' t h e  wor ld  food s i t u a t i o n  becomes more c r i t i c a l .  L a t i n  

.Amer ica ,  t h e  o r i g i n a l  s o u r c e  o f  - P .  v u l g a r i s  and  t h e  w o r l d ' s  

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

r e s e a r c h  on, t h i s  s p e c i e s .  I n  t h e  Uni ted  States, a s i g n i f i c a n t  " 
p r o d u c e r  o f  d r y  b e a n s ,  a b o u t  60 p e r  c e n t  o f  t h e  c r o p  comes from 

c u l t i v a r s  s t e m i n g  from t h r e e  major  s o u r c e s  o f  germ plasm 

( N a t i o n a l  Resea rch  ~ o u n c ~ l  1972). The " l a n d r a c e s n  
1 

, ( t r a d i t i o n a l l y  s e l e c t e d  c u l t i v a r s )  o f  L a t i n  America and  Africa 

have  much more i n h e r e n t  v a r i a b i l i t y  and s o  a r e  less prone  t o  

d ~ s e a s = ~ e p i d e m ~ ~ s ~ H o ~ e v e r ~ ~ ~ ~ a I d o X a v e ~ s ~ r i o u ~  3rTimaEks, -- 

- - such a s - a b i g k  percentage-uf- t h a t  - d o  no t -  soften w i t k - -  - 

b o i l i n g  and a l a c k  o f  t h e  c r o p  s t a n d a r d i z a t i o n  needed  f o r  a 

modern p r o c e s s i n g  i n d u s t r y .  



P h a s e o l u s  v u l g a r i s  ( c o n t i n u e d )  

S e l e c t e d  r e f e r e n c e s :  Acland 1972 p . 2 0 ~ A y k r o y d  md - -- - 

- - -  - - - - - - - - - 

Doughty 1966 p. 109; Bland 10971 p.26$; ~omrnonwealth Bureau o f  

P a s t u r e  ahd F i e l d  Crops  [ d a t e  u n k n o w n ~ ~ n ;  H a r r i s o n  g& &. 1969 

p.36; H e d r i c k  1919 p.422; H e r k l o t s  1972 p.252; Kaplan 1965 p .358;  

Kipps  1970 p.431; K n o t t  1962 p.2-15; Mortensen and  B u l l a r d  1964 - 
p.120; N a t i o n a l  R e s e a r c h  C o u n c i l  1972 p.224; P u r s e g l o v e  1968 

p.34; S c h e r y  1974 p.453; Sevey 1918; T i n d a l l  1965 p . 9 8 ; - T i n d a l l  
- - - -- - 

1468 p.104; ware7 and McCollum 1968 p.227. 
d 

Pisum s a t i v u m  L.  P e a  
* 

Peas  are  grown b o t h  as  a s e c o n d a r y  s o u r c e  o f  d r i e d  p u l s e  

and  a s  a v e g e t a b l e  t h r o u g h o u t  t t ~ e  t e m p e r a t e  r e g i o n s  and above  

1220 m i n  t h e  t r o p i c s  ( P u r s e g l o v e  1968). They are o f  a n c i e n t  

d o m e s t i c a t i o n ,  h a v i n g  been  i d e n t i f i e d  f rom a r c h a e o l o g i c a l  d i g s  

i n  S w i t z e r l a n d  ( c a .  4500 B.C.), as  well as f rom e a r l y  Egypt and  - 
Troy (Aykroyd and  Doughty 

r e q u i r e s  m o i s t  s o i l  d u r i n g  

f o r  s e e d  set .  

1966). It is  a c o o l  s e a s o n  c r o p  which 

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

p' 
T h e . s p e c i e s  c o n t a i n s  t w o . m a j o r  d i v i s i o n s  which are 

somet imes  g i v e n  s p e c i f i c  r a n k i n g ,  b u t  t h e i r  c o m p l e t e  

- - - -  - - - - - - -- - --- - - - 

o r  g r o u p s  o f  c u l t i v a r s .  P.  s a t i v u m  a r v e n s e  ( L . )  P o i r ,  t h e  - 
f i e l d  p e a ,  is  a r e l a t i v e l y  h a r d y  t y p e  whose s e e d s  are h a r v e s t e d  

dry f o r  u s e  whole ,  s p l i t ,  o r  as flour. The g a r d e n  v e g e t a b l e  p e a ,  
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P .  s a t f v u m  h o r t e n s e  (L.) P o i r ,  is  n o r m a l l y  a l a r g e r  p l a n t  t h a n  - 

d r o u g h t .  It became a p o p u l a r  v e g e t a b l e  i n  Europe  only a f t e r  t h e  

1 6 t h  c e n t u r y ,  Aykroyd and Doughty (1966)  r e p o r t  t h e r e  b e i n g  a 

f a d  f o r  i t  a t  t h e  c o u r t  o f  King L o u i s  XIV. Some c u l t i v a r s  l a c k  
> 

t h e  p a p e r y  l i n i n g  i n s i d e  t h e  pod and s o  t h e  e n t i r e  legume is 

e d i b l e .  

The development o f  -crurl t ivars  has been e x t e n s i v e  i r r  t h e  . -- - 

t e m p e r a t e  z o n e ,  some work h a v i n g  been dune f o r  t h e  t r o p i c s .  The 

h a r v e s t i n g  and p r o c e s s i n g  . o f  g r e e n  p e a s  i n  i n d u s t r i a l  B o u n t r i e s  
J - 

i s  h i g h l y  mechanized r e s u l t i n g  i n  a need f o r  u n i f o r m  c u l t i v a r s .  

An e s t i m a t e d  96 p e r  c e n t  6f t h e  g r e e n  pea  crop i n  t h e  U n i t e d  

S t a t e s  i s  grown f rom two s o u r c e s  o f  g e n e t i c  material ,  d9y p e a s  

having o n l y  a s l i g h t l y  wider backgropnd ( N a t i o n a l  R e s e a r c h  

C o u n c i l  1972).  

S e l e c t e d  r e f e r e n c e s :  Aykroyd-and Doughty 1966 p . 1 0 9 ;  

Bland 1971 p.326; H a r r i s o n  & s. h969  p . 4 2 ;  H e d r i c k  1919 p.441;  

H e r k l o t s  1972 p . 2 5 4 ;  Kipps  1970 p.436;  Mortensen and B u l l a r d  

1964 p.147;  N a t i o n a l  R e s e a r c h  Council 1972 p . 2 4 4 ;  P u r s e g l o v e  



Vieia faba L. Broad Bean 

The b r o a d  bean i s  known -. t o  h a v e  been grown by t h e  e a r l y  . 
r ,  + 

c i v i l i z a t i o n s  a round  t h e , % q d i t e r a n n e a n  and  was t h e  o n l y  bean 

commonly e a t e n  i n  n o r t h e r 3  Egrope  b e f o r e ' c o n t a c t  w i t h  t h e  New 
<', 

. World i n t r o d u c e d  t h e  cornmoil and'  l i m a  b e a n s .  Broad b e a n s  may 

have  been s p r e a d - t o  China as e a r l y  as 2822 B.C. ( H e d r i c k  1919)  

a n d - a r e  now e s - t a b l i s h e d  t h r o u g h o u t  t h e  w o ~ l d .  B r o a d  beans are- 

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

Europe ,  A f r i c a ,  and t h e  Middle  East. 

Be ing  a  t e m p e r a t e  p l a n t ,  f l o w e r i n g  i s  a d v e r s e l y  a f f e c t e d  by 

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

h o t ,  humid c o n d i t i o n s  (Aykroyd and Doughty 1 9 6 6 ) .  I n  some , 

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

a l t i t u d e s ,  The growing s e a s o n  c a n  b e  three t o  s e v e n  months ,  

d e p e n d i n g  on climate. S o i l  p r e f e r e n c e  ranges f r o m  m o d e r a t e  t o  

heavy c l a y ,  l i b e r a l  m o i s t u r e  b e i n g  r e q u i r e d .  T o l e r a n c e  t o  s o i l  

s a l t s  is s u p e r i o r  t o  most o t h e r  beans. 
0 

The many c u l t i v a r s  are  grouped  a c c o r d i n g  t o  s u c h  

q u e s t i o n a b l e  b o t a n i c a l  c h a r a c t e r i s t i c s  a s  s e e d  s i z e .  Commonly, 

a d i s t i n c t i o n  i s  made between t h e  small "p igeon  peaw ( V .  f a b a  - - 
m i n o r ) ,  t h e  l a r g e r  " h o r s e  beann  ( e q u i n a ) ,  and t h e  y e t  l a r g e r  

" f a v a n  o r  common ,broad bean  ( m a j o r ) .  B r e e d i n g  work on t h i s  c r o p  
- -- - --  - -- -- - - - - -- - - - - - - A - - - - - - - - - - - - - - -- - - 

i s  n o t  advanced .  S e l e c t i o n ,  h y b r i d i z a t i o n ,  and even  
- - - - - - - - - - -  - - - - - - --- - - 

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

r e s i s t a n c e  t o  p e s t s ,  s e l f - f e r t i l i t y ,  a n d  p r o t e i n  compliment  

(Bond 1970) .  Most s u c h  work t o  d a t e  h a s  t a k e n  p l a c e  i n  Europe.  ' 



~ i c i a  f a b a  ( c o n t i n u e d )  - 
S e l e c t e d  r e f e r e n c e s :  Aykroyd and ~ o u ~ h t ~  1966 p. 112;  

B l a n d  1971 p .264;  Commonwealth Bureau  o f  P a s t u r e  and F i e l d  

C r o p s  [ d a t e  unknown]b* H a r r i s o n  e t  a l .  1969 p .40 ;  H e d r i c k  1919 
- 9  L-.- 

p .593 ;  H e r k l o t s  1972 p .260 ;  Magnes et gw 1971 P - 6 5 , 1 9 7 ;  

Mor tensen  a n d  B u l l a r d  1964 p. l .19;  P u r s e g l o v e  1968 p .319;  - - 

a T i n d a l l  1968 p. lO1.  

>. Vigna u n g u i c u l a t a ,  (L.) Walp. Cowpea 

The cowpea i s  b e l i e v e d  t o  h a v e  e v o l v e d  in Africa a n d  t h e n c e  
- ,  

s p r e a d  t o  t h e  Near East e a r l y  enough t o  be m e n t i o n e d  i n  Sumer ian  

r e c o r d s  d a t e d  - c a .  2350 B . C .  ( ~ e r k l o t s '  1 9 7 2 ) .  I t  was t h e  

l l p h a s e o l u s u  bean o f  t h e  Roman Empire a n d  was s p r e a d  eastward t o  

Ch ina  and  Malaya i n  u n r e c o r d e d  times, E a r l y  e x p l o r e r s  o f  t h e  N e w  - 
, . / .  World c o m p l e t e d  i t s  d i s p e r s a l  t h r o u g h o u t  t h e  t r o p i c s  add 

s u b - t r o p i c s .  

T h e  cowpea i s  a primary p u l s e  f o r  much of t h e  w o r l d ,  

p a r t i c u l a r l y  Africa. It i s  be t t e r  a d a p t e d  t o  c o n d i t i o n s  o f  d r y  

h e a t  t h a n  t h e  common o r  lima b e a n s :  wet weather r e s u l t s  i n  

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

g e r m i n a t i o n  r e q u i r e s  warm o i l  and  t h e  p l a n t  is n o t  f r o s t '  

t o l e r a n t .  I t  i s  a v i g o r o u s  g rower  u n d e r ' g o o d  c o n d i t i o n s ,  e v e n  

most  i m p o r t a n t l y  a p u l s e  c r o p ,  i t s  i n d e t e r m i n a t e  g rowth  
m ', + 

characer is t ic  aETows t h e  l e a v e s  t o  be r e g u l a r l y  p i c k e d  f o r  u s e  

a s  a  v e g e t g b l e .  



I n  t h e  t r o p i c s ,  cowpeas a re  commonly i n t e r p l a n t e d  w i t h  

p r e f e r r e d  i n  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s  and  C a l i f o r n i a . w h e r e  

cowpeas are o f t e n  r o t a t e d  w i t h  c o t t o n  o r  ma ize .  Cowpeas do  b e s t  
.er; 

on a r i c h ,  w e l l - d r a i n e d  s o i l ,  b u t  the 'y c a n  s u r v i v e  a d e q u a t e l y  pn 

poor  s i tes  and so  a r e  o f t e n  u s e d - a s  a  s o i l  improver . .  

Pods m a t u r e  i n  t h r e e  t o  f i v e  months ,  d e p e n d i n g  on t h b e  , 

cu l t  i var-. The t e n d e n c y - f i r  cowpeas t o  rrpe6 o v e r  a - A p e r i o d  o f  

t i m e  m&kes a s i n g l e  h a r v e s t  d i f f i c u l t .  Much of  the s e l e c t i o n  

f o r  b e t t e r  c u l t i v a r s  hap r e v o l v e d  a b o u t  t h i s  p rob lem,  i n  
- 

a d d i + i a t o - 4 w & l l o p i n g  r e s i - s t a n c e  t o  p i s t s  a n d  i n c r e a s e d  

y i e l d s ' .  

Both d o m e s t i c a t e d  types of cowpea (1. s i n e n s i s  and  i 

V .  c y l i n d r i c a )  are i n t e r f e r t i l e  and are t h o u g h t  t o  b e  - 
- d e r i v i t i v e s  o f ,  i f  n o t  synonymous w i t h ,  V.  u n g u i c u l a t a  (L.) - 

Walp. , t h e  w i l d  A f r i c a n  cowpea ( P u r s e g l o v e  ~ 9 6 8 ) .  A s i b l i n g  
I 

~ p e c i e s ,  V .  s e s q u i p e d a l i s  (L.) Fruw., i s  known as the yard- long  - 
bean and i s  commonly grown as a v e g e t a b l e  i n  t h e  t r o p i c s .  

V .  c y l i n d r i c a ,  the more p r i m i t i v e  o f  t h e  two d o m e s t i c a t e d  - 
cowpeas,  i n c l u d e s  a myr iad  o f  l a n d r a c e s  i n  Africa, e a c h  showin 

YP, 

g r e a t  v a r i e t y  i n  seed s i z e  and  c o l o r .  The C h i n e s e  c a l l  i t  t h e  
g. 

"horn  b e a n H  due  t o  t h e  t e n d e n c y  f o r  t h e t y o u A g  pods  t o  remain 

- - 

e r e c t  on the stem. In contrast LY, sinensis,-  
- - -  

--- - 
commonly c o m m e r c i a l l y  c u l t i v a t e d  t h r o u g h o u t  t h e  world, has pods 

- - 
- - - - -  

t h a t  q u i c k l y  become pendan t  ( H e r k l o t s  1972). 



Vigna u n g u i c u l a t a  ( c o n t i n u e d )  - 

- - -- 
- , Seketed ref e ~ e n c e s  : -, Aykt..oyb and-Doughty -1866p.-1-12 ; - - - 

Commonwealth Bureau  o f  P a s t u r e  and  F i e l d  Crops  [date unknown]& 

H a r r i s o n  --  e t  a l .  1969 p.44;  H e r k l o t s  1972 p .260;  B i p p s  1970 p.425; 

Magnes et g .  1971 p .66 ;  Mor tensen  and  ~ u l l a r d  1964 p .  159; 

P u r s e g l o v e  ,1968 p . 3 2 1 ;  S e l l c h o p  1962 p.259; S e n e w f r a t n e  and  

Appadurae 1966 p.14 evey 1915 p.59; S t a n t o n  et a. 1966 p.35; 
I ' 

Summer f i e ld  & a. 4;- T i n d a l l  1965 p . 9 6 ;  Tindal'l--1%8 p. I @ ; - -  - - 
? 

Whyte et a. 1953  p. .) 

Voandze ia  s u b t e r r a n e a  (L.) T h o u r s .  Bambara Groundnut  

The bambara g r o u n d n u t  i s  similar t o  t h e  p e a n u t  ( A r a c h i s  

h y p o g a e a )  i n  b o t h  c u l t u r e  and g r o &  morphology.  It was a n  

i m p o r t a n t  i n d i g e n o u s  p u l s e  o f  s u b - S a b r a n  Africa b u t  i s  
Y 

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

( ~ y k r o y d  and Doughty 1 9 6 6 ) .  A l though  E u r o p e a n s  s p r e a d  t h e  

bambara g r o u n d n u t  t o  S o u t h  America i n  t h e  1 7 t h  c e n t u r y  a n d  t o  

S o u t h e a s t  Asia i n  t h e  1 8 t h ,  i t  h a s  n o t  become i m p o r t a n t  o u t s i d e  
u 

of  c e n t r a l  A f r i c a .  A l l  t h e  c r o p  i s  consumed l o c a l l y  and  it is  

- - - - - - - - - - - 

n o t  used  a s  a s o u r c e  o f  v e g e t a b l e  o i l  ( P u r s e g l o v e  1968). 
- - -  - - - - - - - - - - - --- - - - - - - - 

The p l a n t  is s h o r t  and  bunchy ,  w i t h  u n d e r g r o u n d  pods  
- - - - - - - - - - - - - - - - - - - -  - 

c o n t a i n i n g  one  o r  two seeds n e a r  t h e  b a s e .  A s  e x p l a i n e d  b y  

P u r s e g l o v e  ( 7 9 6 8 1 ,  t h e  underg round  f r u i t  i s  s i g n i f i c a n t a y  

d i f f e r e n t  i n  e t i o l o g y  f rom t h e  peanut. A t  h a r v e s t  t h e  p l a n t s  are 

p u l l e d  and  t h e  pods  c a l l e e t e d  "g reen t t  o r  f i rs t  a l l o w e d  t o  d r y  i n  
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t h e  s u n .  The g r e e n  s e e d s  a r e  . e a t e n  a f t e r  s o a k i n g  and  b o i l i n g  

and ground t o  f l o u r .  

Bambara g r o u n d n u t s  do well on a l i g h t l ,  s a n d y  s o i l  b u t  t h e i r  
i 

h a r d i n e s s  a l l o w s  them t o  be  t h e  f irst  c r o p  grown on p o o r ,  newly 

c lea i -ed  l a n d .  They a re  t o l e r a n t  o f  h i g h  t e m p e r a t u r e  and d r o u g h t  

and  t h e i r  f r eedom from s e r i o u s  i n s e c t  o r  d i s e a s e  p e s t s  s h o u l d  
- 

make them o f  p a r t i c u l a r  i n t e r e s t  t o  p l a n t  b r e e d e r s .  several 

t r a d i t i o n a l l y  s e l e c t e d  c u l t i v a r s  o c c u r  i n  c e n t r a l  A f r i c a .  

S e l e c t e d  r e f e r e n c e s :  Aykroyd and Doughty 1966 p.113;  

Commonwealth Bureau o f  P a s t u r e  and F i e l d  Crops  [ d a t e  unk'nownlg; 

H a r r i s o n  & a. 1969 p . 3 4 ;  Hepper 1970;  P u r s e g l o v e  1968 p.329;  

Tindall 1968 p .170;  Whyte -- e t  a l .  1953 p.344. 



b )  T a b u l a t e d  I n f o r m a t i o n  on Agronomic C h a r a c t e r i s t i c s ,  
- - - -  

. J u t r i t i o n a  1--Va& u e e  afid Wor-fc t - f  rcrctuctl o n  FigTres 
- -  - -  - -- 

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

major  s p e c i e s  o f  p u l s e s  p r e v i o u s l y  d e s c r i b e d  are a r r a n g e d  f o r  

compar i son  i n  T a b l e  I .  S i m i l a r  b u t  more e x t e n s i v e  c o m p i l a t i o n s  - 

a r e  p r o v i d e d  by R a c h i e  ( 1 9 7 3 )  and Whyte e t  a l .  ( 1 9 5 3  p .358) .  --  
LA - 

a P u l s e s  are a major-  source of p r o t e i n  , f o r  much o f  t h e  world 's  

p o p u l a t i o n  and impending c h r o n i c  food  s h o r t a g e s  w i l l  make them 

o f  even g r e a t e r  i m p o r t a n c e .  The r o l e  o f  l egumes  i n  human 

n u t r i t i o n  was examined by Aykroyd and  Doughty ( 1 9 6 6 3  i n  a v e r y  

r e a d a b l e  r e p o r t  p u b l i s h e d  by t h e  Food and A g r i c u l t u r e  

O r g a n i z a t i o n  o f  t h e  U n i t e d  N a t i o n s .  O t h e r  i n t e r e s t i p g  s t u d i e s  on 

t h e  c u l i n a r y  aspects o f  p u l s e s  were done by  Keys and  Keys (1967)  

and Dragonwagon ( 1 9 7 2 ) .  

The r e l a t i v e  p r o p o r t i o n  of e s s e n t i a l  amino a c i d s  d e t e r m i n e s  

a  p r o t e i n ' s  u s e f u l n e s s  t o  t h e  body. Harvey (1970)  c o n s o l i d a t e d  

the l i t e r a t u r e  on a n a l y s e s  o f  amino a c i d s  f o r  p u l s e s  and o t h e r  

f o o d s .  Lappe (1971)  e x p l a i n s  how t o  combine t h e  p r o t e i n  r a t i o s  

o f  f o o d s  of  v e g e t a b l e  o r i g i n  t o , o b t a i n  a n  i n c r e a s e  i n  a v a i l a b l e  

p r o t e i n .  The p e r  c e n t  p r o t e i n ,  c a r b o h y d r a t e ,  and f a t  o f  t h e  14 

major  p u l s e b  are p r o v i d e d  i n  T a b l e  11. 

The wor ld  p r o d u c t i o n  o f  s e v e r a l  o f  t h e  most  v a l u a b l e  p a s s  
- - - -  - 

+ --- ---- - - 

- 

c r o p s  i s  q u a n t i f i e d  i n  Tables 111, I V ,  and  V. The f i g u r e s  a r e  
- - - - - -  

- -  - 

- 

t h e  most  r e c e n t  a v a i l a b l e  f rom t h e  Food and A g r i c u l t u r e  

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

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



i n  terms' of t o n n e s  (metric t o n s )  per h e c t a r e .  Such productivity" 

c e n t  c o n t r i b u t i o n  e a c h  crop and r e g i o n  makes t o  t h e  w o r l d ' s  food  

r e q u i r e m e n t s .  It also shows t h e  d i f f e r e n c e s  t h a t  t h e  p r o d u c t i o n  

t e c h n o l o g y  a v a i l a b l e  i n  d e v e l o p e d  c o u n t r i e s  c a n  make t o  yields. 



Arachf s 
h D o g a e a  a h  W. t e t  40  

d s  ' 

- 

C h i n a ,  450-2300 
I n d i a ,  
USA, 
N i g e r i a  Ca i a n u s  

cajan - P n 
fa)- 

I n d i a ,  - 5m- 1120- - 
A f r i c a .  

hex Cicer 
a r i e t i n u n  a h  

C a r i b .  

d i p  16 n  O+ Mid E a s t  TR. I n d i a ,  450- 1600 
Mid E a s t  ST . 

Sf. 

G l y c i n e  
max - a h t e t  40  

- -- 

oL 
E+A, - . 500-2700 

ST' @ a n d  
SE Asia --- 

TR I n d i a ,  450-1450 
N A f r i c a ,  
S America  

L a b l a b  - 

n i g e r  P 
(a) 

? O+ As ia  

L e n s  
e s c u l e n t a  a  d i p  14 s ,  O+ Mid E a s t  TP, Mid E a s t ,  600-1680 

ST S As ia  

P h a s e o l u s  
a u r e u s  a  d i p .  22 

t e t  - 
3. I n d i a  
1 

TP, S A s i a ,  450-1120 
TR C h i n a ,  

E A f r i c a  Phaseolus 
. l u n a t u s  a ,  

P  

P h a s e o l u s  
mungo a  

d i p  22 , n 0-18 S and 
Cent. 
America 

TR, USA, 1350-1680 
TP A f r i c a ,  

SE Asia 

d i p  22 ,24  TR' I n d i a  200-900 n ,  0  I n d i a  
8 

P h a s e o l u s  
v u l g a r i s  a  d i p  22 

d i p  14 

d i p  1 2 , 1 4  

d i p  22.24 

d i p  2 2  

n ,  0 S Amer. 
3 

TR, L a t i n ,  225-1350 
TR , N A m e r . ,  

A f r i c a  

TR, USSR, 400-2000 
TR E A s i a ,  

Europe 

TP E u r o p e ,  560-2700 
Hid E a s t  

TR, A f r i c a ,  450-2800 
ST S Asia, 

USA 

TA K r i c e  - ~ ~ I T - L I ~ o  - 

Pfsum - 
s a t i v u m  a  ? '  0 E H e d . ,  

Cent .  
U r a s i a  . 

? 0-30 E Med. 
. - 

Y i c i a  - 
f a b a  - a 

3 ' O+ A f r i c a .  
S Asia  

Voandze ia  
s u b t e r r a n e a  a 

p 8 p e r e n n i a l  
- - h-= h e r b a r c m u  -- - 

Y = v i n e - l i k e  
Y = woody 
gs = g r e e n  s e e d s  
d s  = d r y  a e e d s  
u p  = green pods 

-- 
1 = l o n a - d a y  
n = d+ne&pa& - 

TR =- t r o p i c a l  
TP r t e m p e r a t e  
ST = s u b - t r o p i c a l  
d i p  = d i p l o i d  
t e t  = t e t r a ~ l o i d  
hex = h e x a p l o i d  

Da ta  g a t k e r e d  f rom t h e  many r e f e r e n c e s  g i v e n  f o r  e a c h  s p e c i e s  In C h a p t e r  I. 
P h o t o p e r f o d  d a t a  from A l l a r d  and  Zaumeyer 1944; P u r s a ~ l o v c  1968. 
Chromosome d a t a  f rom D a r l i n g t o n  and Wylie 1955; P u r s e g l o v e  1968. 



TABLE 11. N u t r i t i o n a l '  Values of 1 4  Speoiea of Dried PuUma. 

Per Cent by ~ & h t  
( t o  nearest whole number) 

S p e c i e s  P r o t e i n  C a r b o h y d r a t e  c-_ 

Fat 
"\, 

A r a c h i s  hypogaea 26 t o  30 12 t o  19 45 t o  48 
p e a n u t  

C a j a n u s  c a j a n  
p i g e o n  pea 

Cicer a r i e t i r i u m  17 t o  20 6 1 5 .  
gram 

G l y c i n e  max - 30 t o  35 14 t o  33 13 t o  18 
s o y b e a n  

L a b l a b  n i g e r  
h y a c i n t h  bean 

Lens  e s c u l e n t a  - 24 t o  25 59 t o  60  1  
l e n t i l  

P h a s e o l u s  a u r e u s  22 t o  24 57 t o  58  1 
g r e e n  gram 

P h a s e o l u s  l u n a t u s  20 t o  21 57 t o  64 
l i m a  bean 

P h a s e o l u s  rnungo 
b l a c k  gram 

P h a s e o l u s  v u l g a r i s  22 t o  24 57 t o  6 2  1  t o  2 
common bean 

Pisum s a t i v u m  22 t o  25 
Pea 

V i c i a  f a b a  23 t o  25 48 t o  60 
b r o a d  bean 

Vigna u h g u i c u l a t a  - - - 22 t o 2 3  37 t060  I to 2 
cowpea 

Voandzeia  s u b t e r r a n e a  16 t o  21 50 t o  62 4 ,to 7  
bambara g r o y n d n u t  

S o u r c e s :  P l a t t  1962; P u r s e g l o v e  1968; Watt and Merrill 1966. 



T a b l e  111. World Production Figures for All.Pulses, 

Dry Beans, and Dry Peas, 1971. 

All Pulses Dry Beans* Dry Peas 
- -  - 

tonnes t/ha tonnes t/ha tannes t/ha 

- 

-Fu r-oF - - - - - - --- ... ... T m O  . NU ... ... 
(in-cl .. USSR) 

Europe ... ... 828, 0.3 635. 1.6 
- USSR ... ... 70. 1.8 4670. 1.4 
N America 1090. ND 801. 1.4 230. 2.0 
Latin America 4400. ND 3832. 0.6 101. 0.7- 
Near East ' 1460, ND 193. 1.4. 101. - 0.7 ... Far East 21700. ND ... ... .*. 
(incl , China) 

Far East ... . . .  2637. 0.3 796. 0.8 
C h i n a  ... ... 1423. 0.7 3400. 1.0 
Africa 4200. ND 1235. ' 0.7 404. 0.7 
Oceania 80. ND 4. 0.8 70. 1.6 

* Bhaseolus vulgaris, P. lunatus, 
P. mungo, and P. acreus. - 

I 

ND = no data 

Sources :- 
All P u l s e s  - Food and Agriculture Organization 1973q. 
Dry Beans and Peas - Food and Agriculture Organization 1 9 7 3 ~ .  

- - - - - --- - - - - - - -- - -- - -- - - -- - - - - - - - - - 

e 

- 



- TABLEIV. orf d P r o d t i c t i o n  -F igures  -for - - - 

, q ~ y b e a n s  and  G r o u n d n u t s ,  197 1 .  

Soybeans Groundnut  s 
( i n  s h e l l )  

Europe  
( i n c l .  USSR) 

Europe  
USSR 
N America 
L a t i n  America 
Near East 
F a r  E a s t  
China  
A f r i c a  
O c e a n i a  

C . .  

2.3 
1.3 
1.0 
0.8 
1 .2  
0.8 
0.8 

World 

ND = no  
S o u r c e  : 

data 
Food and ~ g r i c u l t u r e  O r g a n i z a t i o n  l973b .  



-, 
-4 

TABLE V .  World Production Figures for Broadbeans 
Chickpeas, and Lent i - Is ,  1970. - - 

- - - - - -  

Broad b'eans Chick Peas 'Lentils 
i 

1000 1000 1000 
tonnes tLha t o m e s  t i h a  - t o m e s  t/ha 

Europe 918. 1.3 -1 69. 0.6 ... ... 
(incl.USSR?) 

Europe ... ... ... ... 
USSR 

58. 0.7 ... ... ... ... 
N America ND 

80. 1'.3 
ND 

Latin America 164. 0.8 ND 180. ND 
33. 1.3 

Near East - 
0.5 30.. 0.6 

35". 1.8 186. 0.8 
Far East 

233. 0.7 . 
1 I .  1.2 6173. 0.7 462. 0.5 

(inel. China?) 
China ND 
Africa 

ND ND ND ND , ND 
371- 0.9 

Oceania . 364. 
ND 

0.6 
ND 

132. 0.5 
ND ND ND ND 

World 5123, 1.1 7072. 0.7 1028. 0.6 

ND = no data 
Source: Food and Agriculture Organization 1972. 



11. INSECT PESTS OF PULSE CROPS 

1. INSECT-PLANT SPECIALIZATION AND TYPES OF DAMAGE 

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

u s u a l l y  c a p a b l e  o f  s u r v i v a l  on s e v e r a l  o r  a l l  l egumes .  T h i s  i s  

l a r g e l y ' d u e  t o  t h e d o s e  p h y l o g e n e t i c  r e l a t i o n s h i p  be tween  t h e  

p u l s e s . '  The legume f a m i l y  h a s . h a d  s u f f i c i e n t  g e o g r a p h i c a l  
1 

d i v e r s i t y  o v e r  a l o n g  p e r i o d  o f  time for many - i n s e c t  species t o  
-- - ---- 

Decome weil a d a p t e d  t o  it. F o F e x a m p l e , t h e  pea  a p h i d  

( A c y r t h o s i p h o n  p i s u m ) ,  t h e  Mexican b e a n ' b e e t l e  ( E p i l a c h n a  
. 

, . 
v a r i v e s t i s ) ,  and most members of t h e  f a m i l y  ~ r & h i d a e  ( b e a n  

" w e e v i l s v )  e x c l u s i v e l y  l i v e  on legumes .  
4 

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

i m p o r t a n t  p u l s e  g e n e r a  h a v e  a l l o w e &  c l o s e  i n s e c t - h o s t  

r e l a t i o n s h i p s  t o  d e v e l o p .  The numerous s p e c i e s  o f  P h a s e o l u s ,  

d e s p i t e  t h e i r  v a r i e t y  and w i d e s p r e a d  r a n g e ,  are  i n  most cases 

similar i n - s u s c e p t i b i l i t y  t o  e a c h  o t h e r ' s  p e s t s .  O t h e r  p u l s e  
\ 
\ g e n e r a ,  s u c h  as A r a c h i s ,  G l y c i n e ,  V l c i a  and Vigna ,  a l s o  have  -' 

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

g e n u s .  A s  t h e  p l a n t s  and  i a s e c t s  were r e d i s t r i b u t e d  t h r o u g h o u t  

t h e  legume g e n e r a  h a s  i t s  own s p e c i f i c  i n s e c t  c o n t i n g e n t  

i n  a d d i t i o n  t o  h o s t i n g  the more g e n e r a l  legume f e e d e r s .  

Many o f  t h e  i n s e c t s  most damaging t o  p u l s e s  a lso  i n f l i c t  



l a r g e  l o s s e s  on o t h e r  c r o p s .  Examples of  s u c h  po lyphagous  
- - - _ - - --- - -- - 

feeders whose wide  h o s t  r a n g e  show e i t h e r  a  l a c k ' o f  

d i s c r i m i n a t i o n  or a wide  v a r i e t y  o f  a c c e p t i b l e  s t i m u l i  are t h e  

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

p e n t a t o m i d s  a n d  m i r i d s .  

D e f i n i n g  t h e  u s u a l  and  a b s o l u t e  h o s t  r a n g e s  o f  t h e  i n s e c t s  

a t t a c k i n g  p u l s e s  i s  beyond t h e  s c o p e  o f  t h i s  p a p e r .  It would 
- A 

-- - - -  - > - -  
A - -- 

a l s o  not2  b e a  v e r y  u s e f u l  means o f  g e n e r a l i z i n g  a b o u t  t h e  . 

insects, f o r  t h e  m a j o r i t y  of t h e  most 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  are n o t  h i g h l y  d i s c r i m i n a t o r y  b e t w e e r r m o s t  p u l s e s .  
- -- - - -  - - > - -  - 

- 

A more u s e f u l  *e thod-of  d e s c r i b i n g  p u l s e  p e s t s  i s  i n  'terms 

o f  t h e  t y p e  o f  damage t h a t  t h e y  i n f l i c t  on t h e  h o s t .  

G e n e r a l i t i e s  can t h e r e b y  be made on ' s p e c i e g  f i l l i n g  similar 

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

Undoubtably ,  many insect p e s t s  o f  p u l s e s  t h a t  a r e  l o c a l l y  

i m p o r t a n t  i n  c e r q t a i n  p a r t s  o f  t h e  wor ld  have  been  unknowningly 

o m i t t e d  f rom t h e  l is t  p r e s e n t e d + i n ' t l r e  s e c o n d  s e c t i o n  o f  t h i s  

c h a p t e r .  However, i t  is l i k e l y  t h a t  a c l o s e l y  r e l a t e d  s p e c i e s ,  - 
p r o b a b l y  i n  t h e  same g e n u s ,  i s  i n c l u d e d .  Often when work ing  w i t h  

a n  i l l - d e f i n e d  p e s t  complex, it i s  f r e q u e n t l y  n e c e s s a r y  t o  

e x t r a p o l a t e  f rom r e l a t e d  s p e c i e s  t h a t  have  p r e v i o u s l y  been 

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

as t h e y  a r e  more c l o s e l y  s t u d i e d ,  so one  s h o u l d  n o t  rest on 

a s s u m p t i o n s  g a t h e r e d  from "similaru material a n y  more t h a n  i s  

made n e c e s s a r y  by lack of d a t a .  



Ranking i n s e c t s  by t h e i r  a c t u a l  o r  p o t e n t i a l  damage t o  

p u l s e s  is  n o t  e a s y .  Some i n s e c t s ,  s u c h  as  t h e  l o c u s t s ,  a r e  well 

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

c e r t a i n  y e a r s  and s o  c a u s e  c o n s i d e r a b l e  damage. However, p e s t  

s p e c i e s  that are r e c u r r i n g ,  s e r i o u s  p rob lems  o v e r  w i d e s p r e a d  

areas u n d o i b t a b l y  are more i m p o r t a n t  from t h e  v i e w p o i n t  o f  

e n t o m o l o g i c a l  r e s e a r c h  on p u l s e s  p e r  se .  The t y p e s  o f  damage 

d a n e L  t o  p u l s &  could A b e - c l s s i f i e d  i n  s e v e r a l  ways,  c o n s i d e r i i g  

t h e  v a r i e t y  of s p e c i e s  of h o s t  p l a n t s ,  p e s t s ,  and l o c a t i o n s  
4 

d e a l t  w i t h  - i n  t h i s  paper. S i x  d i v i s i o n s  b a s e d  on t h e  p a r t  o f  

- t h e  h o s t  p l a n t  a t t a c k e d  are u s e d  h e r e .  Only t h o s e  ge-n-era t h a t  

c o n t a i n  t h e  most i m p o r t a n t  p e s t  s p e c i e s  for  e a c h  t y p e  o f  damage 

a r e  g i v e n  i n  T a b l e  V I .  The d e c i s i o n  t o  i n c l u d e  a g e n u s  was 

p r i m a r i l y  based  on i t s  g e o g r a p h i c a l  and h o s t  r a n g e  and  damage ' 

p o t e n t i a l .  This l is t  p r g v i d e s  a b a s i c  g u i d e  t o  t h e  many s p e c i e s  
- 

r e f e r e n c e d  i n  t h e  n e x t  s e c t i o n  of  t h i s  c h a p t e r .  



TABLE YI. I n i e c t  Genera  c a u s i n g   r re ate st Damage t o A  P u l s e  Crops  

I n s e c t s  Damaging F l o w e r s  and Buds 

Acros ternum ' (Hemip te ra :  P e n t a t o m i d a e )  
E u s c h i s t u s  (Hemip te ra :  P e n t a t o m i d a e )  
Nezara  (Hemip te ra  : Penta to rn idae )  ,- 
Lygus ' (Hemip te ra :  M i r i d a e )  
Acanthomia (Homoptera: C o r e i d a e )  

I n s e c t s  Damaging D e v e l o p i n g  and Mature Pods 

S p o d o p t e r a  
Haruca  

( L e p i d o p t e r a :  ~ o c t u i d a e )  
( L e p i d o p t e r a :  N o c t u i d a e )  
( L e p i d o p t e r a :  P y r a l i d a e )  

a 

I n s e c t s  Damaging Leaves  

L o c u s t a  ( O r t h o p t e r a :  A c r i d i d a e )  , 

L o c u s t a n a  ( O r t h o p t e r a :  A c r i d i d a e )  
Nomadacris  ( O r t h o p t e r a :  A c r i d i d a e )  
Cerotoma ( C o l e o p t e r a :  C h r y s o m e l i d a e )  
D i a b r o t i c a  ( C o l e o p t e r a :  C h y r s o m e l i d a e )  

,? Plag ioderma  ( C o l e o p t e r a :  C h r y s o m e l i d a e )  
Po i l l i a  
b c a  

( C o l e o p t e r a :  S c a r a b a e i d a e )  
( C o l e o p t e r a :  S c a r a b a e i d a e )  

A ~ r o m y z a  ( D i p t e r a :  Agromyzidae)  
L i r lomyza  ( D i p t e r a :  Agromyzidae)  
Amsacta ( L e p i d o p t e r a :  A r c t i i d a e )  , -  ' 

Est igmene  (Lepidoptera : ,  ~ r c t i i d a e )  
Autog'rapha ( ~ e p i d o p t e r a :  N o c t u i d a e )  
C h o r i z a g r o t i s  ( L e w d o p t e r a :  N o c t u i d a e )  

' P e r i d r o m a  ( L e p i d o p t e r a :  N o c t u i d a e )  
S p o d o p t e r a  ( L e p i d o p t e r a :  N o c t u i d a e )  
Lamprosema ( ~ e p i d o p t e r a :  P y r a l i d a e )  

t 

I n s e c t s  Damaging Skems and  Roots 
' 

3 

P. 

Hodotermes L . ( I s o p t e r a :  Ho-dotermit i ,dae)  
M e l a n a ~ r o m y z a  ( D i p t e r a  : Agromyzidae ) 
Ophiomyia ( D i p t e r a :  Agromyzidae)  
Phytomyza ( D i p t e r a :  Agromyzidae)  

- C o l a s  i s  - -- - - - . ( Coleoptera: C R ~ y w ~ e ~ M 8 e f  - + .- - 

( C o l e o p t e r a :  C h ~ y s o m e f i d a e )  * 
p o p h a g a  - 

- - 

C ColeQp'kera : Scarahaeldae ) - 

r a p h o g n a t h u s  --- ( C o l e o p t e r a :  C u r c u l i o n i d a e )  

. - 
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TABLE VI. I n s e c t  Genera  Caus ing  Greatest Damage 
( c o n t i n u e d )  

I n s e c t s  Damaging S e e d s  

A c a n t h o s c e l i d e s  ( ~ o l e o ~ k e r a  : B r u c h i d a e )  
Bruchus  ( C o l e o p t e r d :  B r u c h i d a e )  
C a l l o s o b r u c h u s  ( C o l e o p t e r a :  B s u c h i d a e )  
Zabrates - ( C o l e o p t e r a :  B r u c h i d a e )  
A p i m  ( C o l e q p t e r a :  C u r c u l i o n i d a e )  
S i t o n a  ( C o l e o p t e r a :  C u r c u l i o n i d a e )  

- Delia ( D i p t e r a :  Anthomyi idae )  
~-1 a ( L e p i d o p t e r a :  P y r a l i d a e )  

- - ' H-ylemya ( D i p t e r a  : h t h o m y i f  dae3 a - -  

E p h e s t a  ( L e p i d o p t e r a :  . P y r a l i d a e )  

~n 'sec ts  Damaging t h e  V a s c u l a r  Sys tem o r  I n d i v i d u a l  Cells 
1 '\ 

T e t r a n y c h u s  ( A c a r i n a :  T e t r a n p c h i d a e )  i 

c a l i o t h r i p s  < ( T h y s a n o p t e r a :  T h r i p i d a e )  i 

H e r c o t h r i  s + ( T h y s a n o p t e r a :  T h r i p i d a e )  
Kakot r p e  ( T h y s a n o p t e r a :  T h r i p i d a e )  
T h r i p s  ( T h y s a n o p t e r a :  T h r i p i d a e )  
A c y r t h o s i p h o n  (Hornoptera: Aphidae)  
Aphis  I (Hornoptera: Aphidae)  
m n d e i d a  + (Homoptera: A p h i d i d a e )  

(Homoptera : A l e y r o d i d a e )  
C i c a d u l i n a  (Hornoptera: ~ i c a d e l l i d a e )  
.Em o a s c a  
h a  

(Homoptera: C i c a d e l l i d a e )  
(Herniptera:  T i n g i d a e )  



* = s p e l l i n g ,  a u t  etc., unconf i rmed  o r  m i s s i n g  

' .  
a )  I n s e c t s  

Acanthomia h o r r i d a  (Germ.) (Hornoptera: C o r e i d a e )  
H o s t s :  Vigna u n g u i c u l a t a  
R e f e r e n c e s :  Acland 1 9 7 T p . 1 1 3 .  

2 
A .  t o r n e n t o s i c o l l i s  * - 

Common name: bean bug 
H o s t s  :- l tbeansT - 

R e f e r e n c e s  : S m i t  1964 p .134. 3 
A c a n t h o s c e l i d e s  o b t e c t u s  (Say) ( C o l e o p t e r a :  B r u c h i d a e )  

=Bruchus  o b t e c t u s  S a y  
Common name: c o h o n  bean b e e t l e  o r  w e e v i l ,  

dr&ed bean b e e t l e  
H o s t s :  a l l  p u l s e s  
R e f e r e n c e s :  Metca l f  a. 1962 p.937; Davidson and ~ e a i r s  

1966 p.276;  Wilson and Becker 1963 p .196,201;  Avidov and  
Harpaz 1969 p.289;  Rivnay 1962 p.214; de  P u r y  1968 p.132;  
Smit 1964 p .279 ,  Acland 1972 p . 2 3 .  

* 
A c e r a t a g a l l i a  s a n g u i n o l e n t a  ( P r o v . )  (Homoptera:  C i c a d e l l i d a e )  

Common name: c l o v e r  l e a f h o p p e r  
H o s t s :  Vigna u n g u i c u l a t a ,  "beansn  
R e f e r e n c e s :  Davidson a n d  P e a i r s  1969 p.257. 

Achaea f i n i t a  en.* ( L e p i d o p t e ~ a :  N o c t u i d a e )  
H o s t s :  A r a c h i s  h o aea 
Wyniger 1962 p .3  ? 7 

A c h e r o n t i a  s t y x  W e s t w .  ( L e p i d o p t e r a t  S p h i n g i d a e )  
Common name: s p h i n x  moth 
H o s t s :  s p p ,  
R e f e r e n c e s :  Wyniger 1962 p. 193,  

Acros ternum h i l g  (m),. (Hemip te ra :  Pen ta to rn idae )  
.Common name: green S t i n k  bug 
H o s t s :  G i y c i n e  mra, P. l u n a t u s ,  nbeansw 
R e f e r e n c e s :  Metcalf 3 ~.2 p.547,578,621;  - 

- - - - P e a i p s  1966 ~ ~ 2 E t 2 - ; - ! t a ~ ~ ~ & A + e s e a ~  C e k  

A c y r t h o s i p h o n  pPsum (Harris) 
=Macrosiphum p i s i  - ( K a l t , )  

. Common name: p e a  Aphid,  
H o s t s :  Cicer a r i e t i n u r n ,  

Vicia faba 

- - - -  - - - 

(Homoptera: Aphidae)  

green pea a p h i d  
P. v u l ~ a r i a ,  Pisurn s a t i v u m ,  
A 



R e f e r e n c e s :  Metcalf & &. 1962 p.626; Davldson and Peairs -- - 

- -  - -- - -  - 1966Lp.272; We-2  &.- 1 9 7 F - p 3 3 r l v ~ d v m v - a n d  Harpaz 
1969 p .108 ;  National Research Council 1972 p.247; 
Rivnay 1962 p .210;  Ware a n d  McCollum 1968 p .363;  
P u r s e g l o v e  1968 p. 3 15 ; , Commonwealth Institute of 

* Entomology 1952;  T r o u g h t  1965 p.16.  

A .  s e s b a n i a e  Kan. Dav. - 
H o s t s :  Vicia f a b a  
References:,Schrnutterer 1969 p.94.  

Adisura a t k i n s o n i  Moore 
Common name: pod b o r e r  
H o s t s :  ~ a b l a b -  ni er 
~ e f e r e n c e s :  Purseg -% ove 1968 p.276. i J" 

1 
A d o r e t u s  s p p .  ( C o l e o p t e r a :  S c a r a b a e i d a e )  

Hosts: L a b l a b  n i g e r  
~ e f e r e n c e s c h r n u t t e r a r  1969 p ,  126.  , 

A g r i o t e s  spp .  ( C o l e o p t e r a :  Elateridae) 
Common-name: wireworms 
Hosts s a l l .  p u l s e s  . R e f e r e h c e s r - ~ a n e  3 3. 1971 p.VI-5; M e t c a l f  e t  a l .  1962 - - 

p.618; -DavTt lson  and  P e a i r s  1966 p .139;  Wilson and Becker 
- 1963 p .199 ;  Gram e t  a l .  p.108. -- 

Agromyza l a t h y r i  Hendel  ( D i p t e r a :  Agromyzidae)  
Common name: p e a  leaf  m i n e r  
H o s t s :  Pisurn s a t i v u m  
R e f e r e n c e s :  Gane e t  a l .  1971 p.VI-15; S p e n c e r  1973 p . 8 7 .  --  

A .  p h a s e o l i  Coq. - s m h m y i a  p h a s e o l i  ( T r y o n )  

A g r o t i s  i p s i l o n  (Hufn.) ( L e p i d o p t e r a :  N o c t u f d a e )  
= A .  ypsilon ( R o t .  > - 

Common name: b l a c k  o r  greasy cutworm 
H o s t s :  a l l  p u l s e s  
R e f e r e n c e s :  Metcalf e t  al. 1962 p .477 ;  Pradhan p . 6 6 .  -- 

A .  leucogramma ( E r i c h s . )  - 
Common name: s t r i p e d  bean weev i l  , 
Hosts: P h a s e o l u s  spp. 
R e f e r e n c e s :  d e  Pury 1968 p .155 ;  Wynlger 1962 p .189.  



Amsacta a lb i s t r i ga  Walk. ( L e p i d o p t e r a :  A r c t i i d a e )  
Common name: r e d  h a i r y  c a t e r p i l l a r  

- - - - - - - - - H09ts : - 4 r a e h i s  41 sea - -  - - -  - -  - - -- -- - - - - 

R e f e r e n c e s :  Wyniger y 19 2 p.345;  P u r s e g l o v e  1968 p.233; 
S e n e w i r a t n e  a n d  Appadura i  1966 p.357. 

A n i s o l a b i s  spp. (Dermapte ra :  L a b i d u r i d a e )  
Common name: earwig 
H o s t s :  A r a c h i s  hypogaea  
R e f e r e n c e s :  Avidov and  Harpaz 1969 p.234,  

Anoplocnemig c u r v i p e s  (!.I (Hemip te ra :  C o r e i d a e )  
H o s t s :  A r a c h i s  h a o g a e a ,  V i  n a  un u i c u l a t a  
R e f e r e n c e s :  S c h m u t t e r e r  19 bL- 9 p. 5 

A n t i c a r s i a  emmatalis (Hubn.) ( L e p i d o p t e r a :  N o c t u i d a e )  =---- Common name v e  v e t b e a n  c a t e r p i l l a r  
H o s t s :  A r a c h i s  h o aea, G l y c i n e  max -9-b -9 

m n g u  c u  a a 
R e f e r e n c e s :  Dav idson  a n d  P e a i r s  1966 p.272; National 

R e s e a r c h  C o u n c i l  1972 p.215; P u r a e g l o v e  1968 p .271,233;  
Woodroof 1973 p.78. 

Aphanus s o r d i d u s  F.* ( H e m i p t e r a :  Lygaedae)  
Common name: pod bug 
H o s t s :  Arachis h pogaea  
R e f e r e n c e s :  Wyn -2 g e r  p.352. 

Aphis  c r a c c i v o r a  Koch (Homoptera:  Aphidae)  
= A .  - l a b u r n i  Koch 

Common name: cowpea a p h i d  
H o s t s :  A r a c h i s  hypogaea ,  Cicer a r i e t i n u m ,  P. v u l g a r i s ,  

Pfsum s a t f v u m ,  V i c i a  -- faba, Vigna u n g u i c u l a t a  
R e f e r e n c e s :  Acland 19T2 p.22; Wilson and  Becker  1963 

p.84,254; Wheat ley  1965 p .153;  Avidov and Harpaz  1969 
p.116;  T i n d a l l  1965 p.2. 

A .  f a b a e  Scop.  - 
Common name: b l a c k  bean a p h i d  
Hosts: C 1  c i n e  max, P, a u r e u a ,  P. mungo, + 

h a - ,  i r i c m a  
- 

~ e f e ~ e n c e s :  Acland 1972 p.23,1.17; Metcalf & a. 1962 
p .621 ,873 ;  Wilson and Becker 1963 p . 6 3 ;  Avidov and Harpaz  
1969 p.??8; Trough t  1965 p.19.  

- - " goy* - - - - - . - - - - -- - -- - - - - - - - - - - e l o m - - - - -  - 

o m o n  name: melon a p h i d ,  c o t t o n  a p h i d  
- W&g: Araefif s W g  a e - -  - - - - - - 

References: Avidov a n d  Harpaz 1969 p.120; Rivnay 1962 p.63. 

A .  l a b u r n i  Koch - 
see Aphis craccivora Koch - 



Apion a e s t i v u m  G e r m .  ( C o l e o p t e r a :  C u r c u l i o n i d a e )  
1 

-- 
Common name: c l o v e r  a p i o n  - - - - - - - - - - - - - - - - - - - - - A - - - - - -- -- 

Hosts-C ~ . F v i i R a r i ~ ~ , ~ ~ ~ i s u r n  s a t i v u m  
R e f e r e n c e s  : Avidov and  ~arp-9 p .290. 

A .  a r r o g a n s  Wenk. - 
Common name: legume a p i o n  
Hos t s :  U s u m  n a t i v u ,  Yicia faba 
R e f e r e n c e s :  Avidov and Harpaz  1969 p.290. I 

A u t o ~ r a n h a  c a l i f o r n i c a  ( S p e y e r )  ( L e p i d o p t e r a :  N o c t u i d a e )  
Common name: a l f a l f a  l o o p e r  
H o s t s :  Vigna u n g u i c u l a t a  
R e f e r e n c e s :  Davidson and P e a i r s  1966 0.267.  

c h a l o i t e s  * 
see P l u s i a  c h a l c i t e s  ( E s p . )  

egena  * 
see Syngrapha  e g e n a  Gn;* - 
gamma ( L.  ) 
= P l u s i a  gamma L .  

Common name: s i l v e r  "Yn moth,  gamma o w l e t  
H o s t s :  P, v u l g a r i s ,  Pisum s a t i v u m  
R e f e r e n c e s :  Avidov and  Harpaz 1969 p.343;  Gane e t  81. 1971 

p.VI-14; Rivnay 1962 p.125. 

A u t o s e r i c a  c a s t a n e a  Arrow ( C o l e o p t e r a :  S c a r a b a e i d a e )  
Common name: A s i a t i c  g a r d e n  beetle 

> ,  

H o s t s :  " b e a n s n  
R e f e r e n c e s :  M e t c a l f  & d. 1962 p . 6 0 6 .  

Azazia r u b r i c a n s  Boiad .  ( ~ e p i d o p t e ~ a :  *) n 

Common name: gram ca te rp i l l a r  
Hos t s :  ~ o l i c h o s  u n i f l o r u s  
R e f e r e n c e s :  P u r s e g l o v e  1968 p.264.  

B e l l i c o s i t e r m e s  n a t a l e n s i s  (Hav.) . 
see Macrotermes  n a t a l e n s i s  (Hav. )  

Bemisia t a b a c i  (Genn.)  (Hornoptera: Aleyrodidae) 
=B.  - p o s s y p i p e r d a  Mis. & Lam. 
=B. - i n c o n s p i c u a  ( Q u a i n t . )  

- -  - - Common name : - tobacco, cottan,- sweet patab, -- - - r- - - - -  

o r  t o m a t o  w h i t e f l y  
see Page 1 5 -  - - - - - - - 

Bombua s p p .  (Hymenoptera:  Bombidae) 
Common name: bumble bee, humble b e e  
H o s t s :  P. c o c c i n e u s  
~ e f e r e n c e s :  Wilson and  Becker  1963 p.162.  



B. a t r o l i n e a t u s  P i c .  ( C o l e o p t e r a :  B r u c h i d a e )  - 
Common name: bean beetle,  bean weevil 
H o s t s :  P. l u n a t u s , ,  V i  n a  un u i c u l a t a  
~ e f e r e n c e s :  T i n d a l l  19 --%If- p. 1 7,27 

B. c&n_queguttatus O l i v .  - 
Common name: f i v e - s p o t t e d  w e e v i l  . - 
H o s t s :  C i c e r  a r i e t i n u m ,  V i c i a  f ba 
R e f e r e n c e s :  Avidov and  Harpaz -$- 19 9 p.284. 

Bruchus  s p p .  ( C o l e o p t e r a :  B r u c h i d a e )  
Common name-: Bean -and p e a  weevf 1s A 

H o s t s :  a l l  p u l s e s  
R e f e r e n c e s :  P u r s e g l o v e  1968 p .241 ,248 ,310 ,328 .  

a f f i n i s  F r o l .  
Common namer -Span i sh  bean beetle 
H o s t s :  V i c i a  f a b a  - 
R e f e r e n c e s  : Wilson a n d  ~ e d k e r  1963 p. 196. 

b r a c h i a l i s  ( F a h r a e u s )  ' 

Common name: v e t c h  b r u c h i d  
H o s t s :  V i c i a  faba 
R e f e r e n c e s :  Davidson a n d  P e a i r s  1966 p.255.  

d e n t i p e s  B d i .  
H o s t s :  Vicia faba - 
R e f e r e n c e s :  Rivnay 7962 p.215. 

e r v i  F r o l .  - 
Common name: l e n t i l  w e e v i l  
H o s t s :  L e n s  e s c u l e n t a  
R e f e r e n c e s :  Avidov and  Harpaz 1969-p .383 ;  Rivnay 1962 p.215. 

Qbtectus Say 
see A c a n t h o s c e l i d e s  o b t e c t u s  ( S a y )  - 
pisorum (L.) 

Common name: pea w e e v i l  
H o s t s :  Pisum s a t i v u m  
R e f e r e n c e s :  Metcalf e t  a. 1962 p.935;  Wilson and  Becker  

1963- p .  196; ~ m f t - l 9 6 4 ~ , _ 2 _ 7 9 ;  Rivnay 1962 9.212; N a t i o n a l  
Research C o u n c i l  1972 p. 247,249 ; Davidson a n d  P e a i r s  

g u a d r i m a c u l a t u s  F.  
s e e  C a l l o s o b r u c h u s  - 



i 
B. r u f i m a n u s  0uh:  - 

Common name: 
-- HosXs:-VfcJa 

broadbean  w e e v i l  
- a ,  p s  3 -  - -  - - - - - -  - - - - - - 

R e f e r e n c e s :  Hetcalf kt a. 1962 p.936; Wilson and Becker  , 

1963 p.196; Avidov and Harpaz 1969 p.283; Davidson a n d  
P e a i r s  1966 p.278; Rivnay 1962 p.215. 

Cadra  c a u t e l l a  (Walk. ) 
see E p h e s t i a  c a u t e l l a  (Walk.)* - 

b 

C a l i o t h r i p s  i m  u r u s  ( P r . )  ( T h y s a n o p t e r a :  T h r i p i d a e )  
=C.  - f umiphBagn. ti C a m .  ) 
= H e r c o t h r i p s  f u m i p e n n i s  (Bagn. & Cam.) 

Common name: dark c o t t o n  leaf  t h r i p s  
H o s t s ;  A r a c h i s  h  ea,- Lab lab  n i  er, P. vu2garis - - 

- - -  
R e f e r e n c e s :  S c h r n t E Z e r  1-4 6- - 

C .  i n d i c u s  (Bagn.)  - 
= H e l i o t h r i p s  i n d i c u s  Bagn. 

Common name : - m t t o n  t h r i p s  
Hos t s :  A r a c h i s  h o aea 
R e f e r e n c e s :  Wyn * ger 19 2 p. 348. 

*- 
C .  s u d a n e n s i s  (Bagn.  & C a m , )  - 

Common name: grey  c o t t o n  leaf  t h r i m  - - - r -  

H o s t s :  A r a c h i s  hypogaea ,  Lab lab  n i  e'r 
R e f e r e n c e s :  S c h m u t t e r e r  1-4 89 

C a l l o s o b r u c h u s  spp. ( C o l e o p t e r a :  B r u c h i d a e )  
Common name : bean w e e v i l s  
H o s t s :  all pulses 
R e f e r e n c e s :  T i n d a l l  1968 p.147,276; P u r s e g l o v e  1968 p.310. 

C .  c h i n e n s i s  ( L . )  - 
= B r u c h i d i u s  c h i n e n s i s  (Thunherg)  

Common name: s o u t h e r n  cowpea weevi l ,  a d z u k i  bean w e e v i l ,  
c h i n e s e  w e e v i l  

H o s t s :  a l l  w u l s e s  
~ e f e r e n c e s : '  ; netcalf  g& a. 1962 p.937; S m i t  

1964 p. 279; Davidson -and P e a i r s  1966 p. 279 ; 
Avidov a n d  Harpaz 1969 p.285; Rivnay 1962 p.215. 

C.  rnacu la tus  ( F . )  - 
=Bruchus  q u a d r i m a c u f a t u s  F. 
Common name: cowpea w e e v i l  

- - - - - 
kt. : **& pufse-s- -- - - - - -- - - - - --- - --- 

- - 

R e f e r e n c e s :  M e t c a l f  e t  al. 1962 p.937,576; S o h m u t t e r e r  1969 
- -- p- 1%; A v M w  ax- =gz w9 p. 287; Davibson a n i  P e a i r s  

1966 p.278;  Smit 1964 p.280;  Rivnay 1962 p.215. 



H o s t s  : ~ r a c h i s  hypogaea  
R e f e r e n c e s :  Avidov and Harpaz  1969 p.289. 

Cerotoma d , e n t i c o l a  * ( C o l e o p t e r a  : C h r y s o m e l i d a e )  
H o s t s :  G l y c i n e  max - 
References : ,  S e n e w i r a t n e  and  Appadura i  1966 p.164. A 

C. r u f i c o r n i s  ( O l i v .  ) - 
Common name: b e a n - l e a f  beetle 
H o s t s :  G l - c i n e  max, L a b l a b  n i g e r ,  P. l u n a t u s ,  

+ n ! ~ c u ~ m m f  - 
ReferencesrLWyn ger-1 p. i - q 2 - ; ~ u r s e g l o v e  1966 p.328 ; ~ o o d  

Y and A g r i c u l t u r e  O r g a n i z a t i o n  1959 ~ ~ 9 3 , 1 2 2 .  

C .  t r i f u m a t a  ( F o r s t e r )  - 
Common name: bean leaf b e e t l e  
Hosts: A r a c h i s  hypogaea ,  G l y c i n e  max, P. l u n a t u s , .  

P. v u l  a r i s ,  pisum s a t i v u m ,  ~i Ea u n u i t a  
A e f e r e n ~ s ' k f  f raf. 'm. 62&76*+Research 

C o u n c i l  1972 p .215;  Davidson and P e a i r s  1966 p.281; 

Chalcodermus a e n e u s - B o h .  ( C o l e o p t e r a :  C u c u r l i o n i d a e )  
Common name: cowpea c u r c u l i o  
H o s t s :  P. l u n a t u s ,  P. v u l ~ a r i s ,  V i  n a  u n g u i c u l a t a  --% R e f e r e n c e s :  ~ e t c a l f - &  a. 1962 p.57 ; Davidson and Peairs 

1966 p .251;  P u r s e g l o v e  1968 p.328. 

- C h o r i z a g r o t i s  a u x i l i a r i s  ( ~ r o t e j  ( L a p i d o p t e r a :  ~ o c t u i d a e )  , 
Common name: army cutworm 

\< 

H o s t s :  a l l  p u l s e s  
R e f e r e n c e s :  M e t c a l f  e t  a l .  1962 p.476. 

A -  

C h r o t o  o n u s  s p .  ( O r t h o p t e r s :  A c r i d i d a e )  
name: g r a s s h o p p e r  

H o s t s :  Arachis h Q a e a  
R e f e r e n c e s :  Wyniger =-% 19 2 p. 347. \ 

C i c a d u l i n a  a r a c h i d i s  China*  (Homoptera: C i c a d e l l i d a e )  
and g. s i m i l i  s China* 

H o s t s :  Arachis 
~ e f  ereo-n 

-- - - ---  - -  
, ---- ----- ---- -- - - -  

C: zeae China - 
= C .  - b i p u n c t e l l a  (Hatsurnura)  , 

- -- - - - - -- -- - - 
- e a t s :  -Arac%TS kZ b a G P  

~ e f e r e n c e s : i d o v  YEBh a n  Harpaz 1969 p .69. 

Cnephaa ia  v i r g a u r e a n a  (Tre i t s . )  ( L e p i d o p t e r a :  T o r t r i c i d a e )  
Common name: f l a t  t o r t r i x  moth 
Hosts: J i s ~  g a t i v ~  
References: Gane .eJ a, 1971 p.VI-15. 



C 

C o l a s ~ i s  f l a v i d a  (Say)  ( C o l e o p t e r a :  C h r y s o m e l i d a e )  
Common name: g r a p e  c o l a s p i s ,  olover rootworm 

- - - - - - - - - - - - f f o s t s  : e&cf rre-mx, P ;- V U ~ P ~ S < - T I ~ ~ ;  U n @ i u i ~ i a X Z , ~ b e a n ~ ~ -  - 
R e f e r e n c e s :  Metcalf gt - -  a1 19 2 p .51  Wyniger 19 2 p.188. 

C o l i a s  eq ry theme  Boisd  . (Lep idop ' t e ra  : P i e r i d a e )  
Common name: a l f a l f a  ca t e rp i l l a r  
H o s t s :  A r a c h i s  h o aea 

-YEg6 R e f e r e n c e s :  Wyniger 19 2 p.345; Metcalf - e t  a l .  - 1962 p.555. 

C o n t a r i n i a  p s i  L .  ( D i p t e r a :  Cec idomyi idae )  
Common name: pea  midge 
Hos t s :  Pisum sa f ivum 
R e f e r e n c e s :  Wilson a n d  Becker  1963 p .198;  T r o u g h t  

- p-.-17; Bane & ST- 197-1 p LVI-16. -- A -  A -  - 

Coptosoma c r i b r a r i a  F. (Hemip te ra :  P l a t a s p i d a e )  
Common name: s t i n k  b u n -  - 
H o s t s :  L a b l a b  n i g e r  
R e f e r e n c e s  : P u r s e g l o v e  19.68 p. 276. 

Coryna s p p .  ( C o l e o p t e r a :  M e l o i d a e )  
C o m m o n  name: b lossom beetles A 

- Hosts :  P .  v u l  a r i s ,  Vigna u n g u i c u l a t a  
~ e f e r e n z e s  -$- Ac and 1972 p.  113. 

C. a p i h i c o r n i s  Guer.* t .  - 
H o s t s :  A r a c h i s  h pogaea  

i%62 p.351. R e f e r e n c e s :  Wyn ger  

C o r y t h u c a  g o s s y p i i  F. * I Hemip te ra  : T i n g i d a e  1 
Common name: bean l a c e  bug 
H o s t s :  P. l u n a t u s ,  P. v u l  ar is ,  "beansH 
~ e f e r b n c e s :  Wyniger 19 6-- 2 - p . 1 9 5 ;  Food and  A g r i c u l t u r e  

O r g a n i z a t i o n  1959 p.163.  d 

. Cosmolyce b o e t i c a  (L. ) '( L e p i d o p t e r a  a e ' n i d a e  ) 
'=Lampides b o e t i c u s  ( L  . ) 
=L c e a n a  b o e t i c u s  (L . )  b name: pea  b l u e ,  b l u e  c o p p e r  b u t t e r f l y  

H o s t s :  C a j a n u s  c a n ,  P.  L u n a t u s ,  P. v u l g a r i s ,  - 
Pisum s a t i v u m ,  Vicia faba,  ri n a  un G i c u l a t a  

R e f e r e n c e s  : Avidov &d -aiiT69*0 -969 
p .26 ,199 ;  Rivnay 1962 p.234;  S e n e w i r a t n e  and  Appadura i  
1966 p.157.- , 

C r e o n t i a d e s  p a l l i d u s  Ramb. ( Hemip te ra :  Miridae) 
- - - - - - - - - -  - -  

- - Common name+-she&her- bug ---- -- - 

Hosts: A r a c h i s  h o aea YEBa R e f e r e n c e s :  Wyniger 79 2 p.343.  



D i a b r o t i c a  u n d e c i m p u n c t a t a  h o w a r d i i  B a r b e r  
( C o l e o p t e r a  : ~ h r ~ s o m e l . i d a e )  
Common name : s p o t t e d  cucumber b e e t l e ,  s o u t h e r n  corn rootworm 

and g. u n d e c i m p u n c t a t a  u n d e c i m ~ u n c t a t a  Mannerheim 
Common name: w e s t e r n  s p o t t e d  cucumber b e e t l e  
H o s t s :  A r a c h i s  h j p o g a e a ,  "beqnsn 
R e f e r e n c e s :  M e t c a l f  a. 1962 p .510 ,625 ,631 ;  
Woodroof 1973 p.77. 

w' Diac.risia o b l i q u a  Walk. ( L e p i d o p t e r a :  A r c t i i d a e )  
Common name: common h a i r y  c a t e r p i l l a r  

, -  - - - 
- Hosts: 5. munuor  J'beans" - - 

R e f e r e n c e s :  Wyniger 1962 p.193;  P u r s e g l o y e  1968 p.304. 

D .  s t r i g u l a t a  * - 
see Spi losoma s t r i g u l a t a  Walk.* - 

D .  v i r g i n i c a  (F. ) - 
Common name: y e l l o w  woolybear  
H o s t s :  "beans t t  
R e f e r e n c e s :  M e t c a l f  et a. 1962 p.611. 

D o l i c h o t h r i p s  v a r i p e s  * ( T h y s a n o p t e r a :  * )  
~ o s t s :  C a j j c a j a n  
R e f e r e n c e s :  S e n e u i r a t n e  and  Appadura i  1966 p.157.  

Dysmicoccus b r e v i p e s  ( C k l l . )  (Hornoptera: P s e u d o c o c c i d a e )  
Common name: p i n e a p p l e  mealybug - 

H o s t s :  A r a c h i s  h o aea 
Referenc-n P-6 g e r  19 2 p.220,344.  

Ec a n t h e r i a  a l b i c o r n i s  Go. ( L e p i d o p t e r a :  ~ r c t i i d a e )  
" b e a n s v  

R e f e r e n c e s :  Wyniger , ,962 p.197. 

E lasmopa lpus  l i ~ n o s e l l u s  ( Z e l l . )  - ( L e p i d o p t e r a :  P y r a l i d a e )  
Common name: lesser c o r n s t a l k  b o r e r  
H o s t s :  A r a c h i s  h o a e a ,  " b e a n s N  
R e f e r e n c m o i f ~ 7 3  p. 77; Wyniger 1962 p. 190. 

E .  r u b e d i  nel i p u s  (Zell . ) - 
Common name: p i g e o n  pea  worm 

- -- 

- -  - -  - -  

- KO~€ s F-CaJaiiiis c 5 , f ~ -  
R e f e r e n c G E 7 E n d a l l  1968 p .209,278;  P u r s e g l o v e  1968 p.241. - - 

- - -  - - --- - -- - -  - - - -  

Empoasca d e c e d e n s  ( P a o l i )  (Hornoptera: C i c a d e l l i d a e )  ' 
H o s t s :  A r a c h i s  hypogaea  
R e f e r e n c e s :  Avidov and  Harpaz 1969 p . 6 8 .  



E. d e c i p i e n s  ( P a o l i )  - 2 -- - -  - ~losts_:- P. yulgar_ia, rigna u n g u i c u l a t a  <-- ~ e f e r e n c e s :  Avidov a n d  Harpaz  1969 p.67---- 

E .  fabae (Harris) - 
Common name: p o t a t o  l e a f h o p p e r  
H o s t s :  ~ r a c h i s  hypogaea ,  01 c i n e  max, P.  v u l g a r i s ,  +"- - Vigna u n g u i c u l a t a  , ' beans  
R e f e r e n c e s : ~ H e ' t c a l f  e t  a l .  1962 p.643; Davidson and P e a i r s  

1966 p.256; kiynigeF1%2 p.  347; Zaumeyer a n d  Thomas 1957 
-c 

E .  f a b a l i s  Delongw . - 
Comop name: bean l e a f h o p p e r  - - L  - 

Hosts : -  l fbeansW 
R e f e r e n c e s :  Wyniger 1962 p.195.  

E .  f ac ia l i s  ( J a c . )  " - 
Common name: c o t t o n  j a s s i d '  
H o s t s :  A r a c h i s  h o aea + R e f e r e n c e s :  Schmu te re r  1969 p.77;  Wyniger 1962 p.349;  Smit  

1964 p.140.  

E p h e s t i a  s p .  ( L e p i d o p t e r a :  P y r a l i d a e )  d 

Common name: s t o r e d  g r a i n  moth , --- 
H o s t s :  G l y c i n e  max - 
R e f e r e n c e s :  S e n e w i r a t n e  and A Appadura i  1966 p.164.  

E .  c a u t e l l a  (Walk.)* - 
=Cadra  c a u t e l l a  (Walk.)  

Common name: almond moth 1 

H o s t s :  A r a c h i s  hypogaea  
R e f e r e n c e s :  Avidov and Harpaz  1969 p.361. 

E p i c a u t a  s p p .  ( C o l e o p t e r a :  M e l o i d a e )  
Common name: b l is ter  beet le  
H o s t s :  G 1  c i n e  max 

-Y-p- R e f e r e n c e s  u r s e g l o v e  1968 p. 27 1. 

E .  a e t h i o p s  - 
r e y  b l i s t e r  beetle 

H o s t s :  h a b l a b  n i g e r *  Vigna u n g u i c u l a t a  
R e f e r e h c e s :  S c h m u t t e r e r  1969 p.130. 

Hosts: GLycFne __r max, - P, vulga_r is  Pisum - s a t i v u m ,  
Vigna un ul . 1962 R e f e r e n c e s :  Me c a  

Wyniger t962 p.191.  P 



Hosts :  G lyc ine  E, t.. l u n a t u s ,  P. v u l g a r i s ,  
Vigna unplu icu la ta ,  'beansK 

References :  Me tca l f  & g .  1962 p-576,622;  Davidson and 
Peaies 1966 p. 280; ~ a t i o i a l  Research  Counci 1 1972 
p.215,238; Ware and McCollum 1968 p.239,519; Wyniger 1962 

- Eremotermes nanus  Harr. ( I s o p t e r a :  T e r m i t i d a e )  
I Common name: t e r m i t e  

Hos t s  : achig hypogaea 
R e f e r e n g s :  Schrnu t te re r  1969 ~.42. 
- - 1  - A- - > - - 

Erv th roneu ra  s p .  (Homoptera: ~ i c a d e l l i d a e )  
=T h l o c  ba s p .  

+Ek%eansw 
References :  Wyniger 1962 p.195. 

a. s o a c t a  Ribau t  
Common name: Cyprus co rn  l e a f h o p p e r  
Hosts :  A r a c h i s  hypogaea 

, R e f e r e n c e s :  Avidov and Harpaz 1969 p.68. 

E.  l u b i a e  China - 
Hosts :  A r a c h i s  h o aea, Lablab n i g e r ,  P.  v u l  a r i s  ,rpg Vigna un u c ' u l a t a  . --. ,, 

-Ti%-- 
- &* 

Refe rences :  Sc mu erer 1969 p.77. 

a l l i d i f r o n s  Edw. . . " P- ommon name: . g l a s shouse  l e a f h o p p e r  
H o s t s :  .E. v u l g a r i s  

C 

% 
References :  Wilson and Becker 1963 p.108. 

C 

Estigmene a c r e a  (Dru ry )  ( L e p i d o p t e r a :  A r c t i i d a e )  
Common name: s a l t - m a r s h  c a t e r p i l l a r  
Hosts :  "beansw 

'Refe rences :  Metca l f  e t  a l .  1962 p.611. 

E t ie l la  z i n k e n e l l a  (Trei t . )  ( L e p i d o p t e r a :  P y r a l i d a e )  
Common name: l i m a  bean pod b o r e r ,  legume pod moth 
Hosts :  Cajanus  ca an  ~1 c i n e  max Lablab n i  e r ,  P. l u n a t u s , .  

P; v u l g a r & i i & i ~ :  - 
.+ - - - -- ~ e f e r e n & s :  ~ c h r n u t t e r e r g - 4  ; w a n  &. 1962 

p .622; A v i d o v a n d  H a r  pa-Tg6g -~,3%-;-Bavhistm- an& Peaira-- - 

- 

1966 p.271; Wyniger 1962 p.197; Rivqay 1962 p.237. 

* E u s c h i s t u s  s e r v a s  + (Hemiptera :  Pen ta tomidae)  
Common name: brown s t i n k ' b u g  
Hosts :  S l y c i n e  max 
Refe rences :  N a t i o n a l  Research  Counc i l  1972 p. 215. 

i 
- 



@ 

F r a n k l i n i e l l a  f u s c a  ( H i n d s . )  ( ~ h y s a n o p t e r a T h r i p i d a e )  
Common name: t o b a c c o  t h r i p s  
H o s t s :  A r a c h i s  hypouaea  
Wyniger 1962 p.350. 

F. r o b u g t a  * - 
see ICa,kothripi r o b u s t u s  (Uzel) - 

F. t r i t i c i  ( F i t c h )  - 
Common name: common f l o w e r  t h r i p s  
H d s :  Arachis-k mL - -" 

R e f e r e n c e s :  Wyn ger 19 2 p.350. 

F u n d e l l a  c i s t i p e n n i s  mar-.* ( L e p i d o p t e r a :  P y r a l i d a e )  -- 

Common- name: bean pod b o r e r  
H o s t s :  f. Juna tug-  
Referer ices :  Wyniger 1962 p.196.  

G n a p o l i t h a  n i g r i c a n a  * 
see t. n i ~ r i d a n ~  ( S t e p h e n s  ) *  - 

Graphognathus l e u c o l o m a  (Boh . ) ( C o l e o p t e r a :  C u r c u l i o n i d a e )  . 
= ~ o n t o m o r u s l e u c o l o m a  * 

Common name: w h i t e - f r i n g e d  w e e v i l  o r  b e e t l e  
H o s t s :  A r a c h i s  h y p o ~ a e a ,  G1 c i n e  E, V i  n a  u n g u i c u l a t a  + 

1962 p. 342; P u r s e g l o v e  1968 p.233. 
sg R e f e r e n c e s :  Metcalf & 19 2 p .576 ,  07; Wyniger 

H a l t i c u s  b r a c t e a t u s  ( S a y )  * 
Common name: g a r d e n  f l e a h o p p e r  
H o s t s :  P.  v u l  a r i s  Pisum s a t i v u m ,  Vigna ~ n ~ u i c u l a t a ,  

&* Tbeans 
R e f e r e n c e s :  Metcalf e t  &. 1962 p.615.  

H. - p e l t i g e r a  ( S c h i f f  . ) 
- - - - - - - - - H o s t s :  - A r a c h i s  hypogaea - - - - - 

R e f e r e n c e s :  S c h a u t t e r s r  l9ISg pm8Kp 
- -  

H . / v i r e s c e n s  (F. F - -- - - - - - - - - - - - - - - - - -- - p  - 
Common name: t o b a c c o  budworm 

1968 p . 2 4 1 .  



t o m a t o  f r u i t w o r m  
U o s t s :  "beansm 
R e f e r e n c e s :  Davidson and P e a i r s  1 9 6 6 ' p . 1 5 8 ;  

Metcalf g& a. 1962 p.498.  

H e l i o t h r i p s  i n d i c u s  Bagn. . 
see C a l f o t h r i p s  i n d i c u s  (Bagn. ) - 

H e r c o t h r i p s .  f a s e i a t u s  ( P e r g . )  ( ,Thysanop te ra :  T h r i p i d a e )  LP* 

Common name: bean t h r i p s  
H o s t s :  "beans" - - 

~ e f e r e n c e s :  ~ e t c a f  -&eta. 1962 p .578,62T,742;  
Wyniger 7962 p.194. 

H e r c o t h r i  s f u m i p e n n i s  (Bagn. & Cam.) 
d o k h r i p s  impurus  ( P r  . ) 
Herse c o n v o l v u l i  ( L . )  ( L e p i d o p t e r a :  S p h i n g i d a e j  

=S h i n x  c o n v o l v u l i  L. 
b n  name: c o n v o l v u l u s  hawk moth 

H o s t s  : t lbeansn  
R e f e r e n c e s :  Rivnay 1962 p.339.  

H i l d a  p a t r u e l l i a  S t a l . *  (Homoptera:  T e t t i g o m e t r i d a e )  
Common name: g r o u n d n u t  h o p p e r  
H o s t s :  A r a c h i s  h  o aea 
R e f e r e n m c l c * i  p .122;  Whea&.ey 1965 p .15;  

Wyniger 1962 p.344.  

Hodotermes mossambicus Hag. ( I s o p t e r a :  H o d o t e r m i t i d a e )  
Common name: termite F 

H o s t s :  A r a o h i s  hypogaea ,  "beanam 
R e f e r e n c e s :  Wyniger 1962 p .188 ,342 ,383 ,457 ;  Acland 1972 

p .  122; Smit 1964 p .91 .  

Hofmannophila  . p s e u d o s p r e t e l l a  S t a i n t .  ( L e p i d o p t e r a :  *) 
Common name: brown h o u s e  moth 
H o s t s :  Pisum s a t i v u m ,  "beansr t  
R e f e r e n c e s :  Wilson a n d  Becker  1963 p.201.  

Hylemya c i l i c r u r a  (Rond.)  ( D i p t e r a :  Anthcmyi idae )  
= H .  p l a t u r a  (Meig.) t - 
=Delia c i l i c r u r a  Rond. 

Common name: s e e d - c o r n  maggot ,  bean s e e d  fly 
H o s t s :  A r a c h i s  h o  a e a ,  m y c i n e  min, E. v u l g a r i s ,  

JJ=-7i . m a t i v u r n ,  beansw 



Q 

R e f e r e n c e s :  Metcalf -- e t  a l .  1962 p .518,622;  Zaumeyer and+ 
a Thomas 1957-p .129 ;  Avidov and Harpaz 1969 p.451; Rivnay 
--p-- - -  - ----- --- -- - - 

1962 p .131;  N a t i o n a l  Research C o u n c i l  1972 p.215; 
Commonwealth I n s t i t u t e  o f  ~ n t o m o l o & l 9 6 2 ;  Trough t  
1965 p.'20; Wilson and  g e c k e r  1963 4?88 ;199. 

Hypera meles (F. )  ol ole opt era : C u r c u l i o n i d a e )  
C o m m o n  name: c l o v e r  head  w b e v i l  

Hosts: "beans"  
R e f e r e n c e s  : D a v s o n  and  Peai rs -966 p.  248. 

H .  p u n c t a t a  (F.) - 
Common name: c l o v e r  leaf  w e e v i l ;  a 
Hosts:  G l y c i n e  max P. v u l g a r i s *  
HefereilcZis ' :  ~ a v ~ A n a n d  PeaLrs  1966 b;246. 

- 

B. s u b u b v i t t a t a  (Cap. )  - 
H o s t s :  Pisum s a t i v u m ,  Vigna un u F c u l a t a  
R e f e r e n c e s :  Avidov and Harpaz  --%-- 19 .9 p.297;  

Talhouk 1969 p .26 ,142.  - 

I c e r y a  p u r c h a s i  Mae.  (Homoptera: C o c c i d a e )  
I C o m m o n  name: c'ottony c u s h i o n  s c a l e  

Hostq :  Ca a n u s  ca a n  
Referenc&oo& A g r i c u l t u r e  O r g a n i z a t i o n  ,1959 p.45. 

I s i a  i s a b e l l a  (J. E.  S m i t h )  ( L e p i d o p t e r a :  A r c t i i d a e )  - 
Common name: banded woolybear  
Hosts : c9 

R e f e r e n c e s :  M e t c a l f  e t  a l .  1962 p.611.  - -  
K a k o t h r i ~ s  r o b u s t u s  ( U z e l )  ( T h v s a n o o t e r a :  T h r i ~ i d a e )  

7 -  - 
= ~ r a n k l i n i e l l a  r o b u s t a  * 

Common name: pea t h r i p s  
Hos t s :  Pisum s a t i v u m ,  Vicia -- faba 
R e f e r e n c e s :  Wilson a n d  Becker  1963 p .163,173;  

Gane -- e t  a l .  1971 p.VI-16; Trough t  1965 p.18. 

L a c h n o s t e r n a  j a m a i c e a n s i s  a ( C o l e o p t e r a :  Scarabaeidae) 
Hosts: Cafanus  c a t a n  
~ e f e r e n c e s : o d % S  A g r i c u l t u r e  O r g a n i z a t i o n  1959 p. 56. 

La r i a  c u p r i n a  ( C o l e o p t e r a :  L a g u i d a e )  5 o m n n a  unnui c u l a t a  

L .  y i l l o s a  (F,)  -- - - - - - -  - - 

H o s t s :  G1 c i n e  max 
R e f e r e n c e s  %nda11 1965 p.55. 

Lampides boeticus (L.) 
see Cosmolyce buet i ea  ( L . )  - 
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Lampides i c a r u s  * 
see P _ a l y o m m ~ y s ~ i ~ r u s  l u c k  C I A , *  - - - - - -- -- - -- 

i-- - - 
Lampro'sema i n d i c a t a  F.* ' ( ~ e p i d o p t e r a :  P y r a l i d a e )  O 

Common name: leaf eater moth,  leaf  f o l d e r  . u 

H o s t s :  G l y c i n e  max, P. l u n a t u s  P., v u l  a r i s ,  n b e a n s n  
R e f e r e n c e s  : Wyniger ~ ~ 6 2 ~ :  3 ~ 6 ; d k S Z F a t n e  and 

Appadura i  1966. p .164;  Food and  A g r i c u l t u r e  O r g a n i z a t i o n  
1959 p.163.  ' P 

l I 

Laph ma e x i  ua Hubn. 
+p&ra - e x i g u a  (Hubn. ; 
4aphygma f r u g i p e r d a  (J. E .  _Smith) 

s e e  s. f r u g f p e r d a  ( J . E .  S m i t h )  - -  
d o r s a n a  (F.) ( L e p i d o p t e r a :  T o r t r i c i d a e )  
m a t i v u m  

R e f e c e n c e s :  Avidov and  Harpaz  1969 p-38%; Rivnay 1962 p.236.  

L. g l y c & n o v o r e l l a  Mats. - 
Common name: s o y b e a n  pod bo r  soybean  moth . 
H o s t s :  G 1  c i n e  max 
Referenc*yn~r 1962 p .  197 ; P u r s e g l o v e  1968 p.27 1. 

, 

L .  n i g r i c a n a  ( S t e p h e n s )  ' 3- - 
=Gna o l i t h a  n i g r i c a n a  * 

*me: p e a  moth 
. Hosts: Pisum s a t i v u m  

R e f e r e n c e s :  Gane e t  a l .  1971 p,Vf-12; Davidson a n d  P e a i r s  
1966 p.274;  ~ a l E u r l 9 6 9  p .26 ,174;  M e t o a l f  a. 1962 
p.627;  T r o u g h t  I965  p .15 .  

L e p t o g l o s s u s  ph 110 u s  ( L . )  (Hemfp te ra :  C o r e i d a e )  
Common n i d h ' k f f - f o o t e d  bug 
H o s t s :  P.  v u l  a r i s ,  Vigna u n g u i c u l a t a g  " b e a n s n  
~ e f e r e n c e s  bL- a v i d s o n  and  P e a i r s  1966 p. 27 1 .  

, Liriomyza s p p .  ( D i p t e r a :  Agromyzidae)  
Common name: leaf  m i n e r s  
H o s t s :  " b e a n s n  
R e f e r e n c e s :  S p e n c e r  1973  p . 9 7 , 1 5 3 , 2 1 4 , 2 1 5 , 2 2 6 =  

L .  con e s t a  (Beck.) 
- -&EiSii name: pea  leaf  miner  

H o s t s  : C i c e r  a r i e t i n u m ,  Pisurn s a t i v u m  - 
R e f e r e n c e s :  Gane -- et a l .  1971 p.VI-15; Rivnay 1962 p .2 39 -  



s a t i v a e ,  ~ l a n c h a r d  - -L--munda- Fri-ck- - - ---- - -A- p-p-- -- - -  - - -- - - - - 
H o s t s :  Cicer a r i e t i n u m ,  P .  l u n a t u s ,  g. v u l g a r i s ,  

Vigna  u n g u i c u l a t a -  
R e f e r e n c e s :  S p e n c e r  1973  p .219 .  

L o c u s t a  s p p .  ( O r t h o p t e r a :  A c r i d i d a e )  
.. R e f e r e n c e s :  Metcalf e t  - a l .  - 1962 p . 4 6 5 .  

L .  m i g r a t o r i a  m i g r a t o r i o d e s  ( R e i c h e  & F a i r . )  , - 
Common name: A f r i c a n  m i g r a t o r y  l o c u s t  
H o s t s :  " b e a n s n  
R e f e r e n c e s :  Wyniger  1962  p . 4 4 8 .  

L o c u s t a n a  p a r d a l i n a  ~ a i k .  ' ( O r t h o p t e r a :  A E r i d i d a e )  
Common name: brown l o c u s t  B 

H o s t s :  " b e a n s n  
R e f e r e n c e s :  Wyniger  1962 p .448 ;  S m i t  1964  p . 6 3 .  

) .  

L u p e r o d e s  u a t e r n u s  F a i r m .  ( C o l e o p t e r a :  C h r y s o m i l i d a e )  
H o s t s  %7;- rac 1s h y p o g a e a ,  L a b l a b  n i g e r  
R e f e r e n c e s :  S c h m u t t e r e r  1 ~ 1 ~ y n i g e r  1962  p.344.  

Lyceana  b o e t i c u s  ( L . )  
see Cosmolyce b o e t i c a  ( L . )  - 

L y c o p h o t i a  s a u c i a  * 
see ~ e r i d r o m a s a u c i a  (Hubn . ) A 

Lygus e l i s u s  Van Duzee ( H e m i p t e r a :  M i y i d a e )  
a n d  L. h e s g e r u s  Knight  

common name: l y g u s  bug  
H o s t s :  g. l u n a t u s  
R e f e r e n c e s :  Zaumeyer a n d  Thomas 1957 p .156 .  

L .  l i n e o l a r i s  P .  d e  B .  D - 
Common name: t a r n i s h e d  p l a n t  bug  
H o s t s :  G l y c i n e  max 
~eferen-a t iona l  R e s e a r c h  C o u n c i l  1972  p.215.  

L .  p a b u l i n u s  L .  - 
Common name: common g r e e n  c a p s i d  bug 
H o s t s :  " b e a n s "  
R e f e r e n c e s :  Wi l son  and  B e c k e r  1963  p . 1 5 3 .  

L, v o s s e l e r i  ( P o p p . )  - 
s e e  Taylorilygus vosseleri  IPopp, ) - - 

Macrosiphum i s i  (Kalt.) 
a n d  M .   isu urn 5 Harris)  - -  

, s e e - ~ c y r t h o s i p h o n  p i s u m  ( H a r r i s )  



Macr.otermes 
. Common 

H o s t  s~t 

b e l l i c o s u s  (Smeath . )  ( I s o p t e , r a :  T e r m i t i d a e )  
name: w a r - l i k e  t e r m i t e  a- - - - -- - - -- - - - -- - - 

R e f e r e n c e s :  S c h m u t t e r e r  1969 p .  38. 

M .  n a t a l e n s i s  (Hav. )  - 
= B e l l i c o s i t e r m e s  n a t a l e n s i s  ' (Hav. ) 

H o s t s :  A r a c h i s  h o aea 
' R e f e r e n c e s :  Schqu 9?- terer 1969 p.4. 

M a r s e u l i a  d i l a t i v e n t r i s  Re iche  ( C o l e o p t e r a :  C h r y s o m e l i d a e )  
Common name: c e r e a l  l eaf  b e e t l e  
Hosts: g. v u l g a r i s ,  Pisum s a t i v u m ,  Yicia 'faba 
R e f e r e n c e s :  Avidov and  Harpaz  1969 p .276.  

Maruca t e s t u l a t i s  (Gey. )  ( L e p i d o p t e r a :  P y r a l i d a e )  . 
Common name: s p o t t e d '  pod b o r e r ,  mung moth 
H o s t s :  A r a c h i s  hypogaea ,  Ca a n u s  ca a n ,  P. q u l g a r i s ,  

V i c i a  f a b a ,  V i ~ n a  un *+ u c u l a  a "bKansn 
R e f e r e n c e s :  Aclanb 1972 p-23,113; Wyniger 1962 p.197,346;  

S c h m u t t e r e r  1969 p.161;  S e n e w i r a t n e  and Appadura i  1966 b 
p. 157.  

Megacoelum modesturn D i s t :  (Hemip te ra :  M i r i d a e )  
H o s t s :  " b e a n s n  
R e f e r e n c e s :  .Wyniger 1962 p.198. 

3 

Melanauromyza s p p .  ( D i p t e r a :  Agromyzidae)  
Common name: bean f l i e s  
H o s t s :  "beans t f  
R e f e r e n c e s :  S p e n c e r  1973 p.32,34,37,44,50,52. 

M .  o b t u s a  ( M a l l o c h )  - 
Common name: s e e d  maggot ,  r e d  gr'am pod b o r e r  
H o s t s :  C a j a n u s  c a j a n ,  P.  mun o ,  n b e a e s t t  

S e n e w i r a t n e  and  Appadura i  R e f e r e n c e $  : S p e n c e r  1973 p 
1966 p.-157; P radhan  1969 p.71. 

- I 

M .  p h a s e o l i  ( T r y o n )  - 
see Ophiomyia p h a s e o l i  (Tryon)  - 

Micro te rmes  t h o r a c a l i s  S j o s t .  ( I s o p t e r a :  Terrn i t ida 'e )  
Common name: c o t t o n  s o i l  termite 
H o s t s :  A r a c h i s  h o aea, L a b l a b  n i g e r  + ~eferen-hmu terer  1 9 6 9 3 9 .  

M.onolepta a u s t r a l i s  J a c .  ( C o l e o p t e r a :  C h r y s o m e l i d a e )  
Common name : red -shoulcte~re& Tfeaf- beetre - - - - 

H o s t s :  A r a c h i s  h o aea 
Yega R e f e r e n w n ~ g e r  19 2 p.  350. 

h 



H o s t s :  P .  l u n a t u s  
~ e f e r e n c e s :  Dav idson  and  P e a i r s  1966 p .  27 1 .  < 

M y l a b r i s  o c u l a t a  * ( C o l e o p t e r a :  M e l o i d a e )  
Common name: C.M.R.  b e e t l e ,  bean  f l o w e r  b e e t l e ,  

b l i s t e r  b e e t l e  
H o s t s :  " b e a n s H  
R e f e r e n c e s :  Smit 1964 p .240;  d e  P u r y  1968 p.159.  

M .  p u s t u l a t a  * - 
Common name: f l o w e r  e a t i n g  b e e t l e  - 
H o s t s :  C a j a n u s  c a j a n  
R e f e r e n c e s  : S e n e w i r a t n e  a n d  A p p a d u r a i  1966 p. 157 .  

M y l l o c e r u s  s p .  ( C o l e o p t e r a :  C u r c u l i o n i d a e )  
H o s t s :  A r a c h i s  h o a e a  
R e f e r e n c e s :  Wynlger Yegg 19 2 p .345.  

Nematocerus  s p .  ( C o l e o p t e r a :  C u r c u l i o n i d a e )  
Common name: s h i n y  cereal w e e v i l ,  l e g l e s s  g r u b  
H o s t s  : I1beansn 
R e f e r e n c e s :  d e  P u r y  1968 p.  140.  

Neza ra  v i r i d u l a  ( L . )  ( H e m i p t e r a :  P e n t a t o m i d a e )  
= N .  - h i l a r i s  ( L . )  

Common name: s o u t h e r n  g r e e n  s t i n k b u g ,  g r e e n  p l a n t  bug 
H o s t s :  P .  l u n a t u s ,  Vigna u n g u i c u l a t a ,  " b e a n s n  
~ e f e r e n c e s :  S c h m u t t e r e r  1969 p.54; Wyniger  1962 p .190 ,363 ;  

964  p .135 ;  Zaumeyer a n d  Thomas 1957 p .157 ;  R ivnay  
. 49 ;  Commonwealth I n s t i t u t e  o f  Entomology 1970. 

Nomadacr is  s e p t e m f a s c i a t a  S e r v .  ( O r t h o p t e r a :  A c r i d i d a e )  
Common name: r e d  l o c u s t  
H o s t s :  " b e a n s n  
R e f e r e n c e s :  Wyniger 1962 p . 4 4 9 ;  Smit 1964 p .68 .  

Ophiomyia s p p .  ( D i p t e r a :  Agromyzidae)  
Common name: bean  f l i e s  
H o s t s :  " b e a n s u  
R e f e r e n c e s :  S p e n c e r  1973 p . 5 6 , 5 9 , 6 8 , 7 0 .  

O x y c e t o n i a  v e r s i c o l o r  F.  ( C o l e o p t e r a :  S c a r a b a e i d a e )  
Common name: f l o w e r  beetle - 

H o s t s :  Arachis h y  o g a e a  
Referen-yn~ger + 1 2 p.351.  



P a ~ r i a  s i ~ n a t a  Motsch. ( C o l e o p t e r a :  Chrysomelidae) 
Hosts :  G l y c i n e  max 

--- Ref e r a ~ ~ :  J y n Q e ~ - I 9 6 ~  pa-187, - - - - - 

- - - - -- 

P e r g a n d e i d a  r o b i n i a e  Match.* (Hornoptera: A p h i d i d a e )  
H o s t s :  A r a c h i s  d 
R e f e r e n c e s :  Wyn 

Per id roma  s a u c i a  (Hubn.)  ( L e p i d o p t e r a :  N o c t u i d a e )  
= L y c o p h o t i a  s a u c i a  * 

Common name: v a r i e g a t e d  cutworm 
H o s t s :  " b e a n s w  
R e f e r e n c e s :  Wyniger 1962 p.198.  

P h y l l o p h a g a  s p p .  ( C o l e o p t e r a :  S c i m a b a e i d a e )  - 
Common name: May bee t l e ,  J u n e  b e e t l e ,  w h i t e  g r u b  
H o s t s :  A r a c h i s  hypogaea  
R e f e r e n c e s :  Woodroof 1973 p .76 .  

P h y l l o t r e t a  c r u c i f e r a e  Goeze ( C o l e o p t e r a :  C h r y s o m e l i d a e )  
=P .  - co lumbiana  C h i t t .  

Common name: cabbage  f l ea  b e e t l e  
Hos t s :  P. v u l g a r i s  
~ e f e r e n c e s  : Avidov and Harpaz 1969 p .  278. 

Phymateus l e p r o s u s  ( F . )  ( O r t h o p t e r a :  Pyrgomorphidae)  
Common name: bush  l o c u s t ,  bush  g r a s s h o p p e r  
H o s t s :  " b e a n s u  
' R e f e r e n c e s :  Smit 1964 p .71 .  

Physomerus g roas ipes  F, ( H e m i p t e r a :  ~ o r e f d a e )  
H o s t s :  "beansn  
R e f e r e n c e s :  Wyniger 1962 p .190,214.  

Ph tometra c h a l c i t e s  ESP.* 
+sia c h a l c i t e s  (Esp .  ) 

Phytomyza a t r i c o r n i s  Meig. ( D i p t e r a :  Agr-omyzidae) 
= P .  - h o r t i c o l a  Gour. ( i n  p a r t )  

Common name: chrysanthemum leaf  m i n e r  
Hosts: Pisum s a t i v u m ,  V i c i a  f a b a  - -- 
R e f e r e n c e s :  S p e n c e r  1973 p.205; Wilson a n d  Becker  1963 

p .148;  Avldov a n d  Harpaz 1969 p .430 ;  Rivnay 1962 p.238;  
Pradhan 1969 p.71;  Commonwealth I n s t i t u t e  o f  Entomology 
1965.  

P. h o r t i c o l a  Gour. 
-&laslon name; p e a  1eaT raher - --- - - 

H o s t s :  Cicer w i e t i n w ,  Lena w e n t a , '  Piaum s a t i v u ,  
V i c i a  f a b a ,  V i m a  u n ~ u i c u l a t a  

R e f e r e n c e s :  S p e n c e r  1973 p .229;  Cane a l .  1971 p.VI-15. - 
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Phytonomus n i g r i r o s . t r i s  F .  ( C o l e o p t e r a :  C u c u r l i o n l d a e )  
H o s t s  : " b e a n s t t  9 

R e f e r e n c e s :  Wyniger 1962 p.189.. 

P l a ~ i o d e r m a  i n c l u s a  S t a l .  ( C o l e o p t e r a :  C h r y s o m e l i d a e )  
Common name: s o y b e a n  leaf  b e e t l e  
H o s t s :  G l y c i n e  max 
R e f e r e n c e s :  ~ r o h l i c h  a n d  Rodewald 1970 p - 2 1 6 ,  

P l a n o c o c c u s  c i t r i  ( R f s s o )  (Homoptera:  P s e u d o c o c c i d a e )  
Common name: c i t r u s  mealybug 

X o s t s :  A r a c h i s  hypogaea  4 

R e f e r e n c e s :  Avidov a n d  Harpaz  1969 p .176.  

P l a t h y p e n a  s c a b r a  ( F . )  ( L e p i d o p t e r a :  N o c t u i d a e )  
Cornon name t g r e e n -  c l o v e r  worm 
H o s t s :  G l y c i n e  max, P. v u l g a r i s ,  V i  n a  un u i c u l a t a  

+p . z-al R e f e r e n c e s  :  avids son and Peairs 19 
R e s e a r c h  C o u n c i l  1972 p.215;  M e t c a l f  et a. 1962 p.556.  I 

P l u s i a  c h a l c i t e s  (Esp.) ( L e p i d o p t e r a :  N o c t u i d a e )  
=Autographs c h a l c i t e s  * 
= P h y t o m e t r a  c h a l c i t e s  ESP.* 

H o s t s :  P. v u l g a r i s  
~ e f e r e n c e s  : Avidov a n d  Harpaz  1969 p .'345; R ivnay  1962 P -  130.  

E. e g e n a  * 
see Syngrapha  e g e n a  Gn.* 

p. gama L. 
see Autographa  gamma (L.) - 

P o d a g r i c a  u n i f o r m a  ( J a c . )  ( C o l e o p t e r a :  C h r y s o m e l i d a e )  
Commqn name: f l e a  b e e t l e  
Hosts" 5. v u l g a r i s ,  V i  n a  u n ~ u i c u l a t a  -%- R e f e r e n c e s :  T i n d a l l  19 5 p . 5 5 , 2 3 9 .  I 

Polyommatus i c a r u s  l u c i a  Cul .*  ( L e p i d o p t e r a :  L y c a e n i d a e )  
=Lampides i c a r u s  * 

Hosts : ~ m u n  u i c u l a t a  
R e f e r e n c e s :  Rivnay -g-6 19 2 p.235.  

Pontomorus  l e u c o l o m a  * 
see G r a p h o g n a t h u s  l e u c o l o m a  (Boh.)  - 

P o p i l l i a  j a p m i c a  Newman ( C o l e o p t e r a :  S c a r a b a e i d a e )  
- --- - - - - - - - - - - - - - - - -- - - -  - - - 

Common name: J a p a n e s e  b e e t l e  - 

Hosts: G 1  c i n e  max 
R e f e r e n b F ~ n 7 i  McCollum 1968 p.519; - 

M e t c a l f  -- e t  a l .  1962 p.749.  



P s e u d o p l u s i a  i n c l u d e n s ,  (Walk . )  ( L e p i d o p t e r a :  N o c t u i d a e )  
= ~ s e u d o ~ h i s i a ]  - i n c h d e n s  (Walk.  ) 

Common name: s o y b e a n  l o o p e r  
H o s t s :  G l y c i n e  max - 
R e f e r e n c e s :  N a t i o n a l  R e s e a r c h  C o u n c i l  1972  p . 2 1 5 .  

P t i n u s  t e c t u s  B o i e l d .  ( C o l e o p t e r a :  P t i n i d a e )  
=P .  o c e l l u s  Brown - 

Common name: A u s t r a l i a n  s p i d e r  b e e t l e  
H o s t s :  Pisum s a t i v u m ,  " b e a n s H  - 
R e f e r e n c e s :  Wi l son  a n d  B e c k e r  1 9 6 3  p .201 .  

- 

- 
- - 

~ h a d i d o ~ a l ~ a  f o v e i c o l l i s  Luc . ( C o l e o p t e r a  : C h r y s o m e l i d a e  ) , 

Common name: r e d . p u m p k i n  b e e t l e  
H o s t s :  P.  v u l g a r i s  I 

~ e f e r e n c e s :  Avidov  a n d  Harpaz  1969 p.275.  

R h i z o  e r t h a  d o m i n i c a  ( F . )  ( C o l e o p t e r a :  B o s t r y c h i d a e )  
name: lesser  g r a i n  b o r e r  

H o s t s :  P .  v u l g a r i s ,  "beans r1  
~ e f e r e n c e s :  Avidov  a n d  Harpaz  1969 p.248. 

, r 

S a g r a  s p .  ( C o l e o p t e r a :  C h r y s o m e l i d a e )  ' J  + 
Common name: s t e r n - b o r i n n  b e e t l e s  
Hosts : C a n a v a l i a ,  e n s i f o k i i s  
R e f e r e n c e s :  T i n d a l l  -1968 ~ ~ 1 1 7 , 2 7 5 ,  

S c h i s t o c e r c a  a m e r i c a n a  ( D r u .  ) ( 0 6 t h o p t e r a :  A c r i d i d a e )  
= S .  p a r a n e n s i s  (Burm.)  - 

H o s t s :  "beansT1 
R e f e r e n c e s :  Wyniger 1962 p .448.  

S.  g r e g a r i a  ( F o r s k . )  - 
Common name: d e s e r t  l o c u s t  
H o s t s :  !'beansI1 
R e f e r e n c e s :  Smit 1•‹64 p . 7 0 ; ' W y n i g e r  1962 p .447.  - 

S c h i z o n y c h a  a f r i c a n a  Cast. ( ~ o l e o ~ t e r a :  S c a r a b a e i d a e )  , 
Common name: c o c k c h a f e r  ' 

H o s t s :  A r a c h i s  h y p o g a e a  
~ e f e r e n c e s : ' W y n x g e r  1962  p .  34 1 .  

- 

- - -  7 -- 
-- - - - - -  -- - - -  

- - -  
- 

S .  c i b r a t a  ~ l a n c h  - 
Hosts: L a b l a b  n i g e r  - 

- R e f e r e n c e s :  S c h m u t t e r e r e  1 9 6 9  p .  125; de  P u r y  1968 p.  139 .  

~ c i r t o t h r i ~ s  d o r s a l i s  Hood* ( T h y s a n o p t e r a :  T e r e b r a n t i a )  
Commor(name: t h r i p s  
H o s t s :  A r a c h i s  h y p o g a e a  
R e f e r e n c e s :  Wyniger  1962 p .347 ,384 .  
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I 

S i t 0 n a  s p p .  ( C o l e o p t e r a :  C u r c u l i o n i d a e )  - 
C ~ m o l m a m e : - p e a - w e e v ~ ~ ~ - - b e i t r r m f t ~  ----p-p- -- 

H o s t s :  Pisum s a t i v u m ,  V i c i a  f a b a  
R e f e r e n c e s :  Gane & a. 1971 p.VI-9; Wilson and  Beoker 

1963 p .134;  Trough t  1965 p .14 .  

S .  l i m o s a  R o s s i  - 
Common name: l e a f  w e e v i l  
H o s t s :  V i c i a  faba -- 
R e f e r e n c e s :  Avidov and Harpaz 1969 p .291;  Food and 

A g r i c u l t u r e  O r g a n i z a t i o n  1959 p .286.  

S. l i n e a t a  L .  - - - 

Common name: bean and  pea l e a f  w e e v i l  - 

- 

H o s t s :  Pisum s a t i v u m ,  Y i c i a  I a b a  
R e f e r e n c e s :  Wilson and  Becwr 1963 p.143;  Avidov and Harpaz 

1969 p .291 ;  Talhouk 1969 p .136;  Rivnay 1962 p .216;  Gram & 
a l .  1969 p .46 .  - 

S m i n t h u r u s  v i r i d i s  L .  (Co l l embola :  S m i n t h u r i d a e )  
=~mynthu-c] - v i r i d i s  L .  

Common name: l u c e r n  s p r i n g t a i l  
H o s t s :  2. s a t i v u m ,  " b e a n s w  
R e f e r e n c e s :  Food and A g r i c u l t u r e  O r g a n i z a t i o n  1957 

~ ~ 2 5 3 , 2 5 4 , 2 5 7 ;  Rivnay 1962 p.206.  
I 

b e t a e  Westw. (Col lembola :  S m i n t h u r i d a e )  - 
name: r o o t  a p h i d  
P .  v u l g a r i s ,  V i c i a  faba - 

~ ~ e f e r e n a e s :  Wilson and Becker  1963 p .  45. 

S p h e n a r c h e s  c a f f e r  * ( L e p i d o p t e r a :  P t e r o p h o r i d a e )  
Common name: plume moth r- 

and Appadura i  1966 p .'l57. 

S p h e n o p t e r a  p e r o t e t t i  G .  ( C o l e o p t e r a :  B u p r e s t i d a e )  
H o s t s :  A r a c h f s  h v n n u a ~ a  

- - J  ~ ' - O U - - '  

~ e f e r e n - m + n i g e r  1962 p .  343; P u r s e g l o v e  1'968 p.233. 

Sphinx c o n v o l v u l i  L. 
see Herse ~ o n v o l v u l i  (L.) 

Spi losoma s t r i a u l a t a  Walk.* ( L e p i d o p t e r a :  A r c t i i d a e )  - - - -  - - - 
- -  - 

- =DiaerfsPa -strkgukata * - - - 

H o s t s :  A r a c h i s  h ogaea  
F--T 

- - 

References: Wya seer t9 2 p . 9 4 .  
- 

S p i s s i t i l u s  f e s t i n u s  ( S a y )  (Homoptera:  Membracidae) 
Common name: t h r e e - c o r n e r e d  a l f a l f a  h o p p e r  
H o s t s  : Vigna u n g u i c u l a t a ,  I1beansFr 
R e f e r e n c e s :  Davidson and  P e a i r s  1966 p.270. 



S p o d o p t e r a  e x i g u a  (Ffubn. ) ( L e p i d o p t e r a :  N o c t u i d a e )  
- - -- - -- - =Laphygma - e x i g u a  Hu.bn. - -- - - -- - - -- - - - - - - 

Common name : b e e t  - a ~ y w o r m ~ -  lesser armyworm 
H o s t s :  A r a c h i s  h y p o g a e a ,  - Pisum s a t i v u m ,  Vigna u n g u i c u l a t a ,  

"beans"  
R e f e r e n c e s :  Smit  1964 p .219;  d e  P u r y  1968 p .107;  Wyniger 

1962 p . 3 4 6 , 4 0 9 ;  Metcalf et a l .  1962 p .610 ;  Avidov and 
Harpaz  1969 p .332 ;  S c h m u t t e r e r  1969 p .185 ;  Talhouk 1969 

S. f r u g i p e r d a  ( J . E .  S m i t h )  a - 
=La h ma f r u  i p e r d a  ( 3 . E .  S m i t h )  
3i&5na&armvWorm 

H o s t s :  A r a c h i s  
R6fe rences  Metcalf -& a. 7962 p .-473; A 

Food and ' A g r i c u l t u r e  O r g a n i z a t i o n  1959 13.69; Commonwealth 
I n s t i t u t e  o f  Entomology 1956.  .. 

, , 
3. l i t t o r a l i s  ( B o i s d . )  

Common name: E g y p t i a n  c o t t o n  leaf  worm, c o t t o n  worm 
H o s t s  : A r a c h i s V h y p o g a e a ,  G l y c i n e  max - 7  - P .  v u l g a r i s ,  

Vigna u n g u i c u l a t a ,  " b e a n s n  
R e f e r e n c e s :  S c h m u t t e r e r  1969 p .186;  Avidov and  Harpaz  1969 

p.327;  d e  P u r y  1968 p .107 ;  ~ i n d a l l  1965 p .55 .  

S. l i t u r a  ( F . )  6 - , 
= P r o d e n i a  l i t u r a  F. 

Common name: c o t t o n  worm 
Hosts: A r a c h i s  h o aea, I1beansvv -%= R e f e r e n c e s :  Wyniger 19 2 p , 1 9 4 , 3 4 7 , 4 2 3 ;  R ivnay  1962 

p .102 ,387 ;  Ta lhouk  1969 p . 2 6 , 1 8 8 ;  Commonwealth 
Commonwealth I n s t i t u t e  o f  Entomology 1967.  

e 

Stornopteryx  n e r t e r i a  Meyr . ( ~ e ~ i d o ~ t ~ r a :  G e l e c h i i d a e )  
Common name: leaf  r o l l e r  m ~ t h  t 

H o s t s :  A r a c h i s  h  o g a e a  
Referen-newlra n e  and  Appadura i  1966 p .357 ;  P u r s e g l o v e  

1968 p .233.  
+ * 

S .  s u b s e c i v e l l a  Z e l l . 8  - 
Common name: g r o u n d n u t  s u r u l  
Hosts: Arachis  hypogaea  
R e f e r e n c e s :  Wyniger 1962 p .345.  

Y -  - 

H o s t s  : !*beansM 
R e f e r e n c e s :  Wyniger 1962 p.198.  



S y s t a t e s  s p p .  ( C o l e o p t e r a :  C u r c u l i o n i d a e )  
r--- - - 

H o s t s :  A r a c h i s  h y p o ~ a e a  
R e f e r e n c e s :  Acland 1972 p.122.  

T a e n i o t h r i p s  d i s t a l i s  Karny* ( T h y s a n o p t e r a :  T h r i p i d a e )  
Common name: t h r i p s  
Hosts:  A r a c h i s  hypouaea  
R e f e r e n c e s :  W y n i g e r . 1 9 6 2  p.348. 

T a y l o r i l y g u s  v o s s e l e r i  (Popp . )  (Hemip te ra :  M i r i d a e )  
= L  u s  vosse le r i  (Popp . )  
*s: Vigna un u i c u l a t a  -+-- Reference~:  Sc m u t t e r e r L 1 9 6 9  p .63 .  

Thosea  un u i c u l a t a  Walk.* ( L e p i d o p t e r a :  L imacod idae )  
----KO*" 

R e f e r e n c e s :  Wyniger 1962 p.193. 

T h r i p s  s p p .  i ( T h y s a n o p t e r a :  T h r i p i d a e )  
Common name: t h r i p s  
Hosts: ' A r a c h i s  h y p o g a e a ,  P i  s u m  s a t i v u m ,  V J  f a b a ,  

E igna  un u i c u l a t a  
R e f e r e n c e s :  W i  -I---% son and  e c k e r  1963 p.107;  Woodroof 1973 

p . 7 7 ;  Acland 1972 p.-113. 

. - T .  a n g u s t i c e p s  ( U z e l )  * 
Common name: cabbage  t h r i p s  
H o s t s :  Pisum s a t i v u m  
R e f e r e n c e s :  Cane e t  - a l .  - 1971 p.VI-8. 

1 
T.  t a b a c i  Lindeman 
- -on name: o n i o n  t h r i p s  

Hosts: A r a c h i s  hypogaea ,  P. v u l g a r i s ,  Pisum s a t i v u m ,  " b e a n s R  
R e f e r e n c e s :  Avidov and  Harpaz 1969 p . 4 - t i m e s e a r c h  

C o u n c i l  1972 p.238;  d e  Pury  1968 p .42;  R ivnay  1962 p .74 ,  
387; Commonwealth I n s t i t u t e  of ~ n t o m o l o g y  1969. 

T i  u l a  s p p .  ( o i p t e r a :  T i p u l i d a e )  
-E-Tlommon name: c r a n e f l y ,  l e a t h e r  j a c k e t  

Hosts: Pisum s a t i v u m  
R e f e r e n c e s :  Gane e t  &. 1971 p.V-14. 

T r i p h a e n a  pronuba  ( L . )  ( L e p i d o p t e r a :  N o c t u i d a e )  
pmnuba 
name: large y e l l o w  underwing  

H o s t s :  Vicia f a b a  
R e f e r e n c e s :  Avidov and Harpaa 1969 p .336.  



T y ~ h l o c y b a  s p .  
see E r y t h r o n e u r a  s p .  - 

U r e n t i u s  euonymous D i s t .  (Hemip te ra :  T i n g i d a e )  
Common name: l a c e  bug 
H o s t s :  C a j a n u s  c a j a n  
R e f e r e n c e s :  S c h m u t t e r e r  1969 p.59. 

U t e t h e i s a  l o t r i x  (Cram.) ( L e p i d o p t e r a : '  A r c t i i d a e )  
H o s t s :  C a j a n u s  c a j a n  . 
~ e f e r e n c m c h m e r e r  1969 p.168. 

Valanga n i g r i c o r n i s  Burm.* ( O r t h o p t e r a :  A&$ididae) 
Common name: g r a s s h o p p e r  I/' 

Hosts:  lrbeansrt- - - - - 

R e f e r e n c e s :  Wyniger 1962 p.194.  

V i r a c h o l a  s p .  ( L e p i d o p t e r a :  L y c a e n i d a e )  
9 Common name: bean b u t t e r f l y  

Hosts :  Pisum sativw, "beansn  
R e f e r e n c e s  : d e  P u r y  1968 p. 126. 

4 

Z a b r o t e s  s u b f a s c i a t u s  Boh. ( 'Co leop te ra :  B r u c M d a e )  
Common name: B r a z i l  bean w e e v i l  -- 
H o s t s :  Cicer a r i e t i n u m ,  Pisum s a t i v u m ,  "beansn 
R e f e r e n c e s :  F r o h l i c h  and Rodewald 1970 p.320.  

Zonocerus  e l e g a n s  (Thunb. )  ( O r t h o p t e r a :  A c r i d i d a e )  
Common name: e l e g a n t  g r a s a h o p p e r  
H o s t s :  llbeansn 
References: Smit 1964 p.73.  + 



b) O t h e r  Arthropocis  

- - -- - - - - - - - - - - - - - -- - -- -- - - --- - - - - - -- - -- - - - 
A r m a d i l l i d i u m  v u l g a r e  ( L a t r . ' )  ( I s o p o d a :  A r m a d i l l i d i d a e )  

= A .  - nasa tum B.-L. 
=Qniscus  3 s e l l u s  L .  , 

Common name: p i l l b u g ,  woodlouse  L 

H o s t s :  P.  v u l g a r i s ,  " b e a n s n  
~ e f e r e n c e s :  Metca l f  -- e t  a l .  p.883; Wilson and .Beaker 

1963 p.132. 

J u l u s  s p p .  ( D i p l o p o d a :  J u l i d a e )  
a l s o  B l a n i u l u s  ~ u t t a l a t u s  

Orthomorpha g r a c i l i s  
-- - -- Common-name : m i l l i p $ d e  1- A L s  -- a - A - a- 

H o s t s :  A r a c h i s  h o aea Pisum s a t i v u m ,  "beansw 
R e f e r e n c e s  : Hetc*&m2p.620,884 ; Gane & a. 

1971 p.VI-6; S c h m u t t e r e r  1969 p .14;  Wilson and  Becker  
1963 p .199;  Sevey 1915 p.40.  

4 

~ a l d t y d e u s  d e s t r u c t o r  ( T u c k e r )  (Acari: E u p o d i d a e )  
Hosts: Pisum s a t i v b m  
R e f e r e n c e s :  Food and ~ g r i c u l t u r e  O r g a n i z a t i o n  1959 

p*252,253,257.  

T e t r a n y c h u s  c i n n a b a r i n u s  ( B o i s d  . ) ( A o a r i n a  : ~ e t r a n y c h i d a e )  
. u r t i c a e  Koch and T 

=T.  - t e l a r i u s  ( L .  ) 
4 

common-name : common r e d  s p i d e r  mite, t w o - s p o t t e d  mite, 
g l a s s h o u s e  red s p i d e r  mite 

- H o s t s :  A r a c h i s  h o aea ' P. vu l  ar i s  Vicia fabat "beanst1 
Ref e r e n c r n e t c * ~ ~  I g h b  ; -n a n d  Becker  

1963 p .106;  Wyniger 1962 p.196,350,415;  Smit 1964 p.43 
Rivnay 1962 p.68; Talhouk 1969 p.26,63; N a t i o n a l  
R e s e a r c h  C o u n c i l  1972 p.238; Avidov and Harpaz 1969 p.9. . 



a )  Criteria f o r  S e l e c t i o n  

< 
I 

I 

T h r e e  ' i m p o r t a n t  ~ e s t s  o f  p u l s e  c r o p s  were s e l e c t e d  f o r .  

d e t a i l e d  s t u d y .  T h e 3 c r i t e r i a  f o r  i n c l u s i o n  were ( 1 )  t h a t  t h e  

pest h a s  a wide g e o g - r a p h i c a l  r a n g &  of*  i n f e s t a t i o n ,  c2) c a u s e s  

s e r i o u s  economic  damage t o  p u l s e  p r o d u c t i o n ,  a n d  ( 3 )  i s  

r e p r e s e n t a t i v e  o f  o t h e r  p e s t  s p e c i e s .  F o r  e x a m p l e ,  t he  w h i t e f l y  

Bemisi3 tabaci i s  r e p r e s e n t a t i v e  o f  o t h e r  v i r u s - v e c t o r i n g  

h o m o p t e r a n s  and  t h e  s e e d  pod-bor ing  H e l i o t h i s  a r m i ~ e r a  f i l l s  a 

n i c h e  s i m i l a r  t o  o t h e r  pod b o r e r s ,  s u c h  as  Maruca t e s t u l a t i s  

o r  E t i e l l a  z i n k e n e l l a .  

A l though  n o t  a l l  t y p e s  o f  p e s t s  are c o n s i d e r e d ,  e x a m p l e s  o f  

s e v e r a l  o f . t h e  most  damaging  t y p e s  o f  i n s e c t s  are p r o v i d e d .  , 
/ 

-- 
! 

are p r i m a r i l y  a problem i n  t h e  warmer p a r t s  o f  t h e  

lses o f t e n  f i l l  a l a r g e  p a r t  o f  t h e  p r o t e i n  
1 

r e q u i r e m e n t s  o f  t h e  p o p u l a t i o n .  The i n f o r m a t i o n  on taxomomy, 
P 

damage,  b i o l o g y  and p o p u l a t i o n  r e g u l a t i o n  i s  p u r p o s e f u l k %  

s l a n t e d  toward  t h e  t y p e  o f  knowledge  r e q u i r e d  b y  a p e s t  manager .  

I n  mast cases,  t h e  s e l e c t e d  r e f e r e n c e s  are s o u r c e s  o f  

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

9 ' . 
I n  a n y  p a r t i c u l a r  area t h e  l o c a l  a g r i c u l t u r a l  a d v i s o r y  

7 -- - - - -- - - - - -- - - 

p u b l i c a t i o n s  are the b e s t  s o u r c e  of c u r r e n t  c o n t r o l  

r ecommenda t ions .  The c o n t r o l  me thods  m e n t i o n e d  h e r e  are n o t  

T- 
recommended f o r  a n y  s p e c i f i c   location,^ b u t  a re  r a t h e r  



indications- of methods commonly used in some areas. This 
- - - - - - - - -- 

gccounts f o r t h e  mentlonof ~everalpersiata~t-pe9ticides-thaGp - - -- 

are generally no longer allowed in some industrialized 4 

countries, but that are still a mainstay of pest control 

programs in much of the world. 

The three insects discussed in the following section are: 

Bemisia tabaci, a virus-vectoring whitefly; -Heliothis armi~era, 
s 

a pod-boring caterpiI1ar; and Uphiomyia (=MeIanagromyza) 

phaseoli, a stem-boring maggot. 

b) Review of Taxonomy, Damage, Biology, 

and Population Regulation 

Bemisia tabaci (Genn.) (Hornoptera: Aleyrodidae) 

=B. - inconspieua (Quaint.) 

=B. gossypiperda Mis. & Lam. - 
tobacco, cotton, sweetpotato, or tomato whitefly , - 

Taxonomy 

The identifleatioh of whiteflies L%I difficult due t o  a lack 
- - - - - - - - - - - 

of characteristics that clearly differentiaie between gpecies - 
> 

J 

and sometimes between genera. Most adult whiteflies are very 

'similar and do not provide adequate criteria for identification 

I - a 



76 - .  

( E l - H e l a l y  et g .  1971a). C e P t a i n  s t a g e s  of  t h e  nymphs and 

-- - -+Fpu.paea h a v e  d e f h a b l e  t ax~nvmf ~1 crharaebd*i~-~te--- - - - - -  - - 

s p e c i a l  p r e p a r a t i o n  f o r  m i c r o s c o p i c  e x a m i n a t i o n .  A key  t o  s e v e n  

g e n e r a  o f  w h i t e f l i e s  commonly f o u n d  i n  Egypt  (Hab ib  and  F a r a g  , 

C 
' 1971 )  i s  one  o f  f e w  s u c h  k e y s  a l a b l e .  It may be of  some u s e  

i n  o t h e r  p a r t s  o f  t h e  t ~ o p i c s  a s u b - t r o p i c s .  Thorough , 

d e s c r i p t i o n s  o f  t h e  i n s t a r s  o f  B e m i s i a  t abac i  a re  a l so  p r o v i d e d .  

The s t r u c t u r e  of the  waxy f i l a m e n t s  c o v e r i n g  the nymphs - -  a - 

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

c o n f u s i o n  i n  t h e i r  i d e n t i f i c a t i o n .  Mound (1963)  d e t e r m i n e d  t h a t  

t h e  waxy s t r u c t u r e s  are  d i f f e r e n t l y . i ~ f l u e n c e d  by  v a r i a t i o n  i n  
' 

0 

t h e  m i c r o - t o p o g r a p h y  o f  t h e  h o s t  s p e c i e q '  leaf  s u r f a c e .  

Damage 

I n j u r y  t o  c r o p s  b y  " s u c k i n g r t  i n s e c t s  c a n  b e  o n e  o f  t h e  

most  d i f f i c u l t  t y p e s  of  darnage t o  measure and con t ro l .  T h i s  is  

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

also t o  t h e  common phenomena o f  p h y t o t o x i c  s a l i v a r y  s e c r e t i o n s  

and  of v i r u s  o r  mycoplasma disease t r a n s m i s s i o n .  

Aphids  and  l e a f h o p p e r s  are  w e l l  known f o r  t h e i r  r o l e  i n  

g r o u p ,  also w i t h i n  t h e  o r d e r  Homoptera,  are t h e  w h i t e f l i e s  
- - -- - - - - - - - - 

t 

( A l e y r o d i d a e ) .  I n  t e m p e r a t e  r e g i o n s  w h i t e f l i e s  are common p e s t s  

of g r e e n h o u s e s  and  some h o r t i c u l t u r a l  c r o p s .  I n  t h e  t r o p i c s ,  

however, t h e i r  s e n s i t i v i t y  t o  c o l d  i s  n o t  s u c h  a l i m i t i n g  f a c t o r  
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s o  t h e y  are more i m p o r t a n t  as  c a u s e s  o f  plant damage. Bemisia 
- - - - - - - - - - - . - - - - - L- - -L - - - - - - - - - - - - - - - -  - - - - 

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

o f  Myzus p e r s i c a e  ( S u l z e r )  among th;  a p h i d s .  B o t h  are v e c t o r s  

o f  &any p l a n t  d i s e a s e s  a n d  h a v e  l a r g e  h o s t  r a n g e s .  B. t a b a c i  
*. 

h a s  b e e n  r e c o r d e d  f e q l i n g  on  a t  leas t  172 p l a n t  s p e c i e s  in 34 
I 

families (Azab g g .  1970) a n d  i t  t r a n s m i t s  o v e r  25 d i s e a s e s  

' t h r o u g h o u t  i t s  p a n - t r o p i c a l  r a n g e  (Varma '1963). 
A - 

Much of t h e  ea r l i e r  work-on  B. tabaci  c o n c e r n e d  i t s  damage 

$0 c o t t o n  i n  t h e  s o u t h e a s t e r n  M e d i t e r r a n e a n  r e g i o n ,  a l t h o u g h  i t  

is  a l s o  c 0 n s i d e r e d . a  p e s t  o f  many c r o p s  t h r o u g h o u t  t h e  t r o p i c s  

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

b e e n  r e a l i z e d  o n l y  i n  t h e  p a s t  few d e c a d e s .  B e g i n n i n g  i n  the 

mid-1950's i t  was c o n s i d e r e d  an i m p o r t a n t  p e s t  on E g y p t i a n  

c o t t o n  (Azab e t  a l .  1971) and  p r o o f  o f  i t s  r o l e  as  a v e c t o r  o f  - - 
v i r u s e s  h a s  been  a v a i l a b l e  o n l y  s i n c e  t h e  mid 1940's ( C o s t a  

1 9 6 9 ) .  T h e r e  i s  r e l a t i v e l y  l i t t l e  known a b o u t  t h e  p l a n t  

diseases  this i n s e c t  v e c t o r s .  
C 

The e f f e c t  o f  B .  t a b a c i  on p u l s e  c r o p s  i s  n o t  t h o r o u g h l y  - 
documen ted .  Twenty-n ine  legume s p e c i e s  a re  r e c o r d e d  as h o s t s , ,  

more t h a n  any  *her b o t a n i c a l  f a m i l y  ( A z a b e t  Q .  1970). Most 

p u l s e s  would seem t o  b e  p o t e n t i a l  h o s t s .  The greatest  damage t o  

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

of  n u t  r ient- l* and necrotic-ar c h l o r o t i c  pmcture spots from 
I 

m a s s e s  o f  w h i t e f l i e s  c a n  l e a d  t o  w i l t i n g  (Av idov  and Harpaz  

1969;  Smit 1964) .  



B i o l o g y  

C o p u l a t i o n  takes p l a c e  on t h e  host leaf  o n e  h o u r  t o  t h r e e  

d a y s  a f t e r  e m e r g e n c e  o f  t h e  a d u l t .  T h i s  a n d  a l l  l i f e  s t a g e s  of  

B. t a b a c i  a re  . t e m p e r a t u r e - d e p e n d e n t  and s o  t h e  p e r i o d  of time - 

n e e d e d  f o r  a n y ' p a r t  of t h e  225 d e g r e e - d a y  l i f e  c y c l e  d e p e n d s  on * 

climate and season (Av idov  a n d  Harpaz  1 9 6 9 ) .  

- O v i p o s i t i o r r  b e g i n s  one t o  six days after c o p u l a t i ~ n  i n  

summer a n d  u s u a l l y  a f t e r  18'8s t h a n  22 d a y s  i n  w i n t e r .  The small, 

o v a l ,  0.1-mm eggs are l a i d  s c a t t e r e d  o r  r o u g h l y  c lumped ,  m o s t l y  

on t h e .  v e n t r a l  s u r f a c e  o f  t h e  hos t  p l a n t ' s  u p p e r  l e a v e s  (Azab & 

a l .  1971 1. The eggs are  "hungn by  a p e d i c e l  ( 0  .O3 mm) t h a t  is 
7 

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

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

o v e r c o m i n g  t h e  lethal efbfects o f  d e s i c c a t i o n .  

The p o t e n t i a l  f e c u d d i t y  of this i n s e c t  i s  i q d i c a t e d  by  

e x p e r i m e n t s  c a r r i e d  out by Avidov and Harpaz (1969)  ih I s rae l .  

L a b o r a t o r y  c u l t u r e s  a t  summer t e m p e r a t u r e s  i n c r e a s e d  t h e i r  

number s  50-fold f o r  e a c h  of  s e v e n  g e n e r a t i o n s .  During warm 

weather (hoe is opt imum)  t h e  l i f e  q y c l e  r e q u i r e d  o n l y  two 

weeks. Azab g$ g Q .  (1971)  repor ted  t h a t  c a g e d  females o v i p o s i t  a 

mean r 161 eggs. P a r t h e n o g e n e s i s  o c c u r e d ,  b u t  t he  o f f s p r i n g  o f  

u n f  e r $ i l i z e d  -_  - eggs - - -  were - a l l  male.--Tbeyc f o U _ t b a  s e x  r-atd+&tr&ng 
- 

t h e  c o o l e r  season was w e i g h t e d  t o w a r d s  the  
- 

- - - - - - -  - - - - -  
- - 

1:5.75) and d u r i n g  t h e  summer was a p p r o x i m a t e l y  e v e n .  

, The eggs h a t c h  a f t e r  a few d a y s  to a few w e e k s  and 

n c r a w l e r n , f i r s t  i n s t a r  nymphs emerge t o  .wander about t h e  p l a n t  



f o r  s e v e r a l  h o u r s .  The crawler a t t a c h e s  i t s e l f  w i t h  i 

- - ----stTle% -t+ a-+tti% a&le si&e en- the tlnde~&dedf - a - f ~ ~ ~ - o ~ n  +n- a- -- - 

p a r t  of t h e  p l a n t  lower t h a n  where t h e  eggs were l a i d .  The 

i n s e c t  w i l l  n o t  move f r o m  t h i s  p o s i t i o n  u n t i l  i t  emerges as  a n  . 

a d u l t  (Av idov  a n d  Harpaz  1969) .  

The nymph p a s s e s  t h r o u g h  t h r e e  m o l t s .  Each  time i t  

l o s e s  i n s e c t - l i k e  body c h a r a c t e r i s t i c s  u n t i l  i t  m o l t s  t o  t h e  

f o u r t h  i n s t a r  : a ye l low,  f l a t t e n e d  ovoid  nymph commonly, 

t h o u g h  i n c o r r e c t l y ,  c a l l e d  t h e  pupa ,  p u p a r i u m ,  o r  p u p a l  case. " 

The s t r i k i n g  m e t a m o r p h o s i s  o f  w h i t e f l y  nymphs i n t o  t h e  winged  

a d u l t  s u g g e s t s  a  p h y l o g e n e t i c  stage i n t e r m e d i a t e  be tween  t h e  . 

hemi-  a n d  ho lo rne t abous  i n s e c t s .  F i l a m e n t s  o f  wax c o v e r  t h e  e d g e s  

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

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

i n f e s t a t i o n s  t h i s  honeydew d r i p s  down t o  c o v e r  t h e  s u r f a c e  o f  

t h e  lower l e a v e s  a n d  sometimes e v e n  t h e  s o i l .  S o o t y  mold grows 

on i t  a n d  p h o t o s y n t ~ ~ 9 s i s  a n d  f l o w e r i n g  o f  t h e  p l a n t  i s  r e d u c e d .  

U n l i k e  honeydew from o t h e r  h o h o p t e r a n s ,  it d o e s  n o t  a t t r a c t  a n t s  

a n d  wasps  (Av idov  and Harpaz  1 9 6 9 ) .  

Adub t s  b e g i n  t o  f e e d  o n  t h e  lower s u r f a c e s  o f  t h e  most 

u c c u l e n t  p l a n t  p a r t s  s o o n  a f t e r  they emerge f rom t h e  l a s t  
, 

o f  t h e  l e a f .  They seem t o  p r e f e r  low-growing  p l a n t s  
- - - -  - -  - - -  - - - - - - - - - 

t h e  e n t i r e  g r o u n d ,  p e r h a p s  d u e  t o  h i g h e r  

v e g e t a t i o n  (Av idov  and  Harpaz  1969) .  A d u l t  1. tabaci were f o u n d  

t o  be p o s i t i v e l y  p h o t o s e n s i t i v e  a n d  n e g a t i v e l y  g e o t a c t i c  b y  
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The s y m p t o m s - o f  a n  a t t a c k  by v i r u s e s  ( o r  o r  o t h e r  

u n d e t e r m i n e d  p a t h o g e n s )  known t o  b e  v e c t o r e d  b y  B_. t a b a c i  are 

e i t h e r  a m o s a i c - t y p e  c h l o r o s i s  o f  t he -pd ren ' chyma  o r  a c u r l i n g  - - -  

a n d  s t u n t i n g  o f  t h e  ph loem.  The p a r t i c l e s  mos t  o f t e n  s e e n  i n  

e l e c t r o n  m i c r o g r a p h s  o f  i n f e c t e d  ' p l a n t s  are s p h e r i c a l ,  b u t  . , 

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

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

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

t h r o u g h  t h e  s e e d  (Costa 1969).  T h e r e  i s  n o t  get c o n c l u s i v e  

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

8. t a b a c i ,  a l t h t o u g h 4 t  i s  t h o u g h t  t o  be  a p r i m a r y  v e c t o r  i n  many - 
c a s e s .  Ahmad a n d  Harwood (1973)  i n  P a k i s t a n  o b t a i n e d  n o  

J 

t r a n s m i s s i o n  o f  t h e  e a s i l y  0 .  t a b a c i - v e c t o r e d  y e l l o w  mosaic of  - 
P h a s e o l u s  mungo w i t h  t h r e e  s p e c i e s  of a p h i d s ,  t h r e e  

l e a f h o p p e r s ,  and two t h r i p s .  

B.  t a b a c i  has o c c u r e d  i n  P u e r t o  Rico s i n c e  t h e  1950's - 

a n d  B i r d  and S a n c h e z  (1971)  d i v i d e d  i t  i n t o  two  races on t h e  

b a s i s  oE i t s  a b i l i k y  t o  l i v e  on  a n d  v e c t o n  v i r u s e s  i n  c e r t a i n  
- - - - - - - - - - - -- - - - - - - - - - -- - -- - - 

p l a n t s .  g. t a b a c i  r a c e  s i d a e  v e c t o r e d  t h e  Leaf c u r l i n g - t y p e  

R h y n c h o s i a  v i r u s  t h a t  a f f e c t s  many l e g u m e s ,  i n c l u d i n g  C a j a n u s  

c a j a n ,  C a n a v a l i a  s p p . ,  P h a s e o l u s  l a t h y c o i d e s ,  a n d  P .  v u l g a r i s .  . - 
1 



B i r d  -- e t  a l .  . ( 1 9 7 2 )  d e s c r i b e d  a n o t h e r  v i r u s  v e c t o r e d  b y - B .  - 
-- -- t a b a c  i- whh h they- called the--& den - m ~ a - ~ v ~ u s ~ ~ - ~ k a s e ~ l ~ ~ - -  - 

l u n a t u s  ( l i m a  b e a n ) .  It  o r  a c l o s e  r e l a t i v e  i s  p r e s e n t  i n  

P u e r t o  R i c o  i n  c r o p s  o f  P .  l u n a t u s ,  P.  l a t h y r o i d e s ,  a n d  P, - - - 
v u l g a r i s .  Symptoms i n c l u d e  y e l l o w i n g  o f  t h e  v e i n l e t s  e i g h t  d a y s  

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

a s  t h e v  emerge .  These  symptoms are  similar t o  o t h e r s  d e s c r i b e d  

f o r  a w h i t e f l y - v e c t o r e d  mosaic i n  S o u t h  a n d - C e n t r a l  Arner ioa-and  

i n  S o u t h e r n  Asia ( B i r d  _. e t  a l .  1972;  Costa 1 9 6 5 ) .  

- P. v u l g a r i s  a n d  P .  l u n a t u s  a r e  the o n l y  two known - - 
i 

e c o n o m i c a l l y  i m p o r t a n t  hosts o f  gold'en m o s a i c  i n '  B r a z i l .  C o s t a  

( 1 9 6 5 )  s t a t e s  t h a t  commmercial  p l a n t i n g 8  o f t e n  e x p e r i e n c e  5 ' t o  

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

u s u a l l y  c o n s i d e r e d  w a r r a n t e d .  D o l i c h o s  s p p .  failed t o  b e  

i n f e c t e d  b y  t h e  m o s a i c  i n  c a g e d  tests  qnd  o n l y  small d i f f e r e n c e 8  . 
i n  t o l e r a n c e  t o  t h e  disease were n o t e d  d u r i n g  screening f o r  

r e s i s t a n c e  o f  28 v a r i e t i e s  o f  P .  v u l g a r i s .  - 
T h e  y e l l o w  m o s a i c  o f  E: a u r e u s  ( g r e e n  gram) a n d  P.  munRo 

( b l a c k  g ram)  i n  I n d i a  i s  known t o  b e  v e c t o r e d  b y  B. t a b a c i  

(Williams a. 1968) .  infection o f  t h e s e  p u l s e s  i n  
I a g r i c u l t u r a l l y  i m p o r t a n t  r e g i o n s  of I n d i a  i s  w i d e s p r e a d  a n d  c a n  

b e  s e v e r e l y  damag ing  t o  p r o d u c t i o n .  E v a l u a t i o n  of s e v e r a l  

w h i t e f l y - i n o c u l a t e d  d i s e a s e  r e s u l t e d  i n  t h e  i d e n t i f i ' c a t i o n  of a 
- - 

- - -- - 
- 

- -  - 

h i g h l y  r e s i s t a n t  l i n e  of P .  rnungo, b u t  a l l  s a r n p l e s ' o f  P. au r&us  - - 
were s u s c e p t i b l e  (Nene et a l .  7972) .  Ahmad and  Harwood (1973) - -  
a l s o  r e p o r t e d  s e v e r a l  h i g h l y  r e s i s t a n t  l i n e s  o f  P. mungo a n d  - 



n o t e  t h a t  P. a c o n i t i f o l i u s  a n d  G l y c i n e  max are also s u s c e p t i b l e  
__ - -  -- 

- - -- - - - - -to - t ~ e  ye~.tuw-rnb-szic~~~ 
\ 

B i r d  e t  - al. - (1973) f o u n d  t h a t  t h e  v i r u s  c a n  b e  r e t a i n e d  

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

v i r u l i f e r o u s  i n s e c t s  became i n f e c t e d  a f t e r  24 h o u r s  of  e x p o s u r e .  

The p e r c e n t a g e  of infected p l a n t s  was p r o p o r t i o n a l  t o  t h e  number 

of v e c t o r s  p r e s e n t .  The v i r u s e s  " k n c e r n e d  a p p e a r  t o  b e  
- 

of t h e  c i r c u l a t i v e  t y p e  ( C o s t a  19691. ,The  v i r u s  p a s s e s  f r o m  

t h e  i n s e c t ' s  g u t  i n t o  t h e  haemolymph a n d  r e a c h e s  t h e  s t y l e t  v i a  

t h e  s a l i v a r y  g l a n d s ,  u n l i k e  t h e  m e c h a n i c a l  o r ~ s t y l e t - b o r n e  t y p e .  

A s i n g l e  w h i t e f l y  can p r o d u c e  disease symptoms i n  a h o s t ,  a l t h o u g h  

10 i n s e c t s  p e r  p l a n t  were r e q u i r e d  f o r  c o n s i s t e n t  t r a n s m i s s i o n  

( C o s t a  1 9 6 5 ) .  I n  c o n t r a s t  t o  B i r d  3 s.  ( 1 9 7 3 ) ,  Avidov a n d  

~ a r p a z  ( 1 9 6 9 )  s t a t e  t h a t  t h e  w h i t e f l y  c a n  r e m a i n  v i r u l i f e r o u s  f o r  

10 t o  12 d a y s  a f t e r  a q u i s i t i o n ,  They a l s o  n o t e d  t h a t  t h e  w h i t e f l y  

mus t  l o s e  i t s  a b i l i t y  t o  t r a n s m i t  b e f o r e  i t  c a n  r e - a q u i r e  t h e  

. v i r u s .  The term " p e r i o d i c  a q u f s i t i o n m  was s u g g e s t e d .  

The d e v e l o p m e n t  o f  c o n t r o l  methods f o r  i n s e c t  v e c t o r s  of 
% 

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

of b o t h  v i r u s  and v e c t o r  a r e  s o  wide .  A m a j o r  d i f f i c u l t y  i s  t h a t  

even a few s u r v i v o r s  of an e f f e c t i v e  c o n t r o l  p rog ram c o u l d  

i n o c u l a t e  a f i e l d .  F o r t u n a t e l y ,  B. t a b a c i '  i s  s e d e n t a r y  i f  n o t  - 

i m m o b i l e  nymphs d o  not p l a y  a r o l e  i n  vectoring t h e  diseases \ 
( C o s t a  1 9 6 9 ) .  By a v o i d i n g  unnecessary d i s t u r b a n c e s  ( ' t r a c t o r  

passes, e t c . )  it m i g h t  be  p o s s i b l e  t o  r e d u c e  the tendency f o r  



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

L 

. . T h i s  i s  o n l y  s p e c u l a t i o n - , .  however;-- 

T h e . d e v e l o p m e n t  of c u l t f v a r s  r e s i s t a n t  o r  t o l e r a n t  t o  
1 < 

t h e  v e c t o r e d  v i r u s e s  i s  a p o t e n t i a l l y  m o r e " p r a c t i c a 1  method o f  

c o m b a t i n g  g. t a b a c i  t h a n  t r y i n g  t o  c o n t r o l  i ts  numbers .  The 
- 5 

s u c c e s s  o f  , s u c h  p rograms  w f a l  depend  on t h e  p r e s e n c e  o f  

r e s i s t a n c e  i n  t h e  a c c e s s i b l e  g e n e  ~ 6 0 1  a n d  on t h e  a b i l i t y  bf t h e  
- 

v i r u s  t o  o v e ~ c o ~  s u c h  r e ~ i s t a n ~ e .  - 

=- B. t a b a c i  a d u l t s  a re  v e r y  s u s c e p t i b l e  t o  low r e l a t i v e  ' 

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

p r o b a b l y  serve t o  c o n s e r v e  m o i s t u r e .  Hot d r y  w i n d s  d c c u r r i n g  i n  

s p r i n g  and  e a r l y  summer i n  I s rael  were found  t o  k e e p  t h e  

w h i t e f l i e s  be low an  e c o n o m i c a l l y  damaging  l e v e l  t h r o u g h o u t -  t h e  

res t  o f  t h e  g r o w i n g  s e a s o n .  T h i s  r e d u c t i o n  was c o r r e l a t e d  w i t h  A 

h u m i d i t y  below 60 p e r  c e n t  (Aviciov a d Harpaz  1969) .  It would b e  t 
i n t e r e s t i n g  t o  i n v e s t i g a t e  t h e  p o s s i b i l i t y  t h a t  t h e  wind-Induced 

movements of t h e  p l a n t s  c o u l d  k e e p  t h e  w h i t e f l i e s  i n  f l i g h t  a n d  

t h e r e b y  c o n t r i b u t e  t o  l o w e r  o v i p o s i t i o n  ra tes  and  h i g h e r  k 
- - -- w h i t e f l y p o p u 1 i l t i m s  a n d  s-0- recornmendeb p l a n t i n &  b_ean_s a t  t h e - e n d  

of the wet season.  
5 

M a n i p u l a t i o n  of t h e  m i c r o c l i m a t e  n e a r  the s o i l  was found 

t o  k e e p  o v i p o s i t i n g  a d u l t s  out of s e e d b e d s .  A 1-em s a w d u s t  mulch * 



lowered  t h e  s o i l  t e m p e r a t u r e  b u t  r a i s g d  t h a t  o f  t h e  a i r - a r o u n d  
- - -- - --- -- - P A  ---- -P-- - - - - - - -. - 

t h e  p l a n t s  from 45'to 51 C; S i n c e  a d u l t s  d i e  a t . 4 7 t ~ - 4 7 0 ~ ,  

o v i p o s i t i o n  was i n t e r r u p t e d  (Avidov and ~ a r ~ a k  1969)-. 8. t a b a c i  

i s  most a c t i v e  d u r i n g  t h e  warmer p a r t s  o f  t h e  d a y ,  a l t h o u g h  

o v i p o s i t i o n , t a k e s  p l a c e  t o  . s o m e - e x t e n t  a t  a l l  h o u r s  fAzab e t  a l .  - , - -  
1971). -,.. 

! N a t u r a  e n e m i e s  o f  @. t a b a c i  do n o t  a p p e a r  t o  have  a major  
- - -  P L  - - - - 

ef feet - on p o p u l a t i o n  r e g u l a t i o n ,  b u t  knowledge on t h i s  t o p i c  is  

s p a r s e .  Recorded p a r a s i t e s  and p r e d a t o r s  - i n c l u d e . E r e t m o c e r u s  

s p p .  (Hymenoptera:  A p h e l i n i d a e )  , P r o s p a t e l l a  ( = ~ n c a r s i a ' )  spp  .' 
(Hymenoptera:  C h a l c i d i d a e ) ,  Ambyseius s p p .  ( A c a r i n a :  

\ 

P h y t o s e i d a e ) . ,  Chrysopa s p .  ( N e u r o p t e r a :  C h r y s o p i d a e ) ,  and 

u n i d e n t i f i e d  m i r i d s  and s p i d e r s  (Avidov a n d  Harpaz  1969;  

E l - H e l a l ~  - -  e t  a l .  1971t1; Gameel 1969;  S c h m u t t e r e r  1969) .  The 

- c e g i a n i n g  of B. tabac i ' s  s t a t u s  as  a  s e r i o u s  p e s t  o f  c o t t o n  - i n  

Egypt  i n  t h e  1950'8 (Azab & a. 1971) c o i n c i d e d  w i t h a  t h e  

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

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

p o p u l a t i o n  u p s e t .  

When e n v i r o n m e n t a l  c o n d i t i o n s  a l l o w  a b u i l d - u p  of B. 

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

r n e a s u r e s , h a v e  n o t  been v e r y  s a t i s f a c t o r y .  Smit (3964)- 
> - 3 

- re- -%*at ~ - e ~ ~ k - & f r n s e & ' ~ ~ r r r a t ~ e d - ~ w ~ ~  -- 

. . 
The_effectLvc)npssof-Ch8a~-culture t o s t o p w i n h b r e e d i n g i s  - - L s  

", 

q u e s t i o n a b l e  due  t o  g. t a b a c i ' s  wide  h o s t  r a n g e  and  a b i l i t y  t o  

move c o n s i d e r a b l e  d i s t a n c e s  on t h e  wind. It is  p r o b a b l y  more 

u s e f u l  t o  c o n c e n t r a t e  on d e s t r o y i n g  a l t e r n a t i v e  v i r u b  h o s t s  
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( S c h r n u t t e r e r  1969) o r , p l a n t i n g  i n  areas f ree  f rom l a r g e  s t a n d s  

- - +f -v i rw- iaf  ee&ed-wee&~ --(4bsti& 1965) - - ~ a i ; i % k - < - ~ 9 ~ +  sta tsd t  h a t -  -- 

* 
r e , c e n t l y - h a r v e s t e d  r i c e  f i e l d s  a re  u s u a l l y  free of weed hos t s  

of t h e  g o l d e n  mosaic v i r u s  and  f u r t h e r  warned  a g a i n s t  p l a n t i n g  

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

P e s t i c i d e s  h a v e  n o t  p r o v e n  t o  be  a s i m p l e  method of 

, c o m b a t i n g  8. t a b a c i .  N i c o t i n e  s u l f a t e  was l o n g  recommended b u t  

- - s~as u n s a t i s f a c t o r y  for goo& o o n t r o l  , DDT a n d - d i e l d r i n  were m o t  -- - - 

much b e t t e r  ( R i v n a y  1962) .  The c y c l o d i e n e s  e n d r i n  a n d  

e n d o s u l f a n  h a v e  b e e n  u s e d  s u c c e s s f u l l y  ( A v i d o v  a n d  Harpaz  1969) 
--i 

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

a re  u s e d  f o r  b o t h  g r e e n  a n d  d r y  b e a n s .  The more p o t e n t  

I o r g a n o p h o s p h a t e s  a p p l i e d  a s  h i g h  volume s p r a y s  ( t o  d r e n c h  t h e  

nymphs) a r e  now 'co&only  used i n  p r e f e r a n c e  t o  t h e  r e s i d u a l  

c h l o r i n a t e d  h y d r o c a r b o n s  ( S c h m u t t e r e r  1969) .  

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

p e n e t r a t i n g  t h e  waxy s e c r e t i ~ n s  o f  t h e  nymphs.  Even c o m p l e t e  

d e s t r u c t i o n  o f  ' o n l y  t h e  a d u l t s  i s  p r a c t i c a l l y  u s e l e s s ,  f o r  t h e y  

c a h  b e  r e p l a c e d  in a few d a y s  b y  u n a f f e c t e d  f o u r t h  i n s t a r '  

nymphs,  S y s t e m i c  i n s e c t i c i d e s  s u c h  a s  d i m e t h o a t e  are use f ,u l  

b e c a u s k  B_: t abac i  i s  an i n t e r c e l l u l a r  phloem f e e d e r  a n d  

(1972) found  t h a t  p r e - p l a n t  a p p l i c a t i o n s  t o  t h e  s o i l  of g r a n u l a r  

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

. y i e l d s  o f  P. mungo and  r e d u c e d  13, t a b a c i  a n d  y e l l o w  mosaic - 
i nc idence  s i g n i f i c a n t l y .  The ef fect  l a s t e d  o n l y  a b o u t  a month 



and s u b s e q u e n t  s p r a y s  were n e c e s s a r y  f o r  maximum yields; The 
- - - - - - 

r e l a t i v e l y  h i g h  c o s t  of  many s y s t e m i c s a n d K 0  i~er8n%-dampr-s-------- 

o f  u s i n g  them on food o r o p s  s h o u l d  b e  c a r e f u l l y  analyzed, 

p a r t i c u l a r l y  if p a r t  of t h e  c r o p  may be  h a r v e s t e d  g r e e n .  

S e l e c t e d  R e f e r e n c e s :  

Avidov  and Harpaz 1969 p .76 ;  Rivnay  1962 p . 5 6 ;  



-- 
45 = H e l i e o v e r p a  a rmi~e ra  (Hubner)  

Confused w i t h  H.  z e a  ( B o d d i e )  
i - - 

. 

A f r i c a n  c o t t o n  bol lworm,  A u e r i c a n  bol lworm,  c'orb earworm, . - 
- 

gram pod barer-,_ c i t r u s  bollworm, tomato worm, c o b  worm- - - 

Taxonomy , o 

The H e l i o t h i s  moths a r e  known f o r  t h e i r  i l l - d e f i n e d  

taxonomy. I n  t h e  f i e l d  t h e y  a r e  p r o b a b l y  b e s t  s e p a r a t e d  from 

o t h e r  n o c t u i d s  by t h e i r  f e e d i n g - h i t b i t s  a n d  h o s t  p l a n t s  (Smi t  

1 9 6 6 ) .  Their taxonomy had changed o v e r  t h e  y e a r s  f rom 

c o n s i d e r i n g  bol lworms as  a s i n g l e  s p e c i e s  t h r o u g h o u t  t h e  wor3.d -. 
(usually H. o b s o l e t a  o r  &.. m) t o  . r e 3 o g n i z i n g  two dominant  

species (H. zea i n  t h e  N e M  World and  H. armine$a  i n  t h e  Old 

World) p l u s  s e v e r a l  more l o c a l i z e d  s p e c i e s  (Hardwick 1965) .  T h i s  

h a s  re-ted i n  much c o n f u s i o n  i n  t h e  l i t e r a t u r e  and a c c o u n t s  

for  t h e  w i d e s p r e a d  name " ~ m e r i ~ c a n  bollwormfi f o r  t h e  Old World 

A p p a r e n t l y  t h i s  has n o t  bee  g e n e r a l l y  a c c e p t e d .  - ~ h a t t a c h g r r j e e  7 
and Gupta (1972)  e r e c t e d  t h  new s p e c i e s  H. rama t o  i t n d i c a t e  



, 88 

what was f o r m e r l y  known i n  I n d i a  a s  t h e  m a j o r  p e s t  t3pecies.H. 

- -  
a r m i g e r a .  - -  They - - do -- n o t  - s t a t e  - A - - i f  - t h i s  - - is a r e p l a c e m e n t  -- o r  -- - a n  - 

- - -  - 

a d d i t i o n  t o  t h e  n 8 m e n c l a t u r e  f o r  I n d i a n  f a u n a .  S i n c e  "K. 

a r m i n e r a t f  c o n t i n u e s  tb be  c o m m o n l ~  u s e d  i n  t h e  l i t e r a t u r e ,  i t  isr 
P 
Fi r e t a i n e d  h e r e i n .  

H .  z e a  and 5. a r m i g e r a  are similar i n  a p p e a r a n c e ,  b e h a v i o r ,  - - 2 ,  

rr 

and  h o s t  r a n g e ,  b u t  d i f f e r  i n  geography  a n d  g e n i t a l i a .  11. 
* 

a r m i g e r g  i s  found i n  @ i c a ;  s o u t h e r n  Europe ;  t h e  Mid-East; 
- - - 

S o u t h ,  s o u t h e a s t ,  and E a s t  Asia; A u s t r a l i a ;  New Z e a l a n d ;  Oceania  a 

and Japan  ( S c h m u t t e r e r  1 9 6 9 ) ~  

. 
Damage f -F- 

5 

The moths o f  t h e  n o c t u i d  f a m i l y  t o g e t h e r  compr iqe  one  o f  

t h e  most damaging o f  a l l  i n s e c t , f a m i l i e s .  The complex o f  s p e c i e s  

known as ncutorormsff and \ffarmyworms" s e v e r e l y  a t t a c k  a l l  manner 

o f  c r o p s  t h r o u g h o u t  t h e  w o r l d .  The moth l a r v a e  of t h e  g e n u s  
. - ~ e l i u t h i g  have  a s p e c i a l i z e d  a b i l i t y  t o  s e a r c h  o u t  and fse_d,an 

t h e  f r u i t i n g  b o d i e s  of t h e i r  d i v e r s e  r a n g e  o f  h o s t v i a  

b e h a v i o r  h a s  been e x p l a i n e d  a s  be ing  " s t i m u l a t e d  by a c o n t i n u o u s  
r 

n e e d  f o r  food w i t h  a high p r d e i n  c o n t e n t f t  (Hardwick 1965). 

t' S i n c e  t h e s e  same f r u i t i n g  b o d i e s  ,are a  t e n  t h e  most v a l u a b l e  

H .  a r m i ~ e r a  i s  a l m o s t  omnivorous  op p l a n t s  w i t h  f l e s h y  - 
b 

f r u i t s .  The Leguminosae a n d  S o l a n a c e a e  a r e  t h e  most f r e e u e n t  
/ 



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

(Hardwick  19651, C o t t o n  i s  h e a v i l y  damaged by H. i n  t h e  

A m e r i c a s .  I n  t h e  Old W o r l d ,  H .  armi'gera seems t o  b e  iess of  a 
/ 

- 
* 2 p e s t  o f  c o t t o n ,  a l b e i t  o n e  o f  i n c r e a s i n g  economic  i m p o r t a n c e  

( B h a t t a c h e r j e e  a n d  Gup ta  1972 ;  P r a d h a n  1 9 6 9 ) .  

The damage t o  p u l s e  c r o p s  by&. a r m i u e r a t c a n  b e  

ove rwhe lming .  The p r o d u c t i o n  o f  Cicer a r f e t i n u m  i n  I n d i a  i s  
fi 

commonly r e d u c e d  by  f i f t y  p e r  c e n t  (Gup ta  &a. 1 9 7 1 ) .  ~ l l  

p u l s e s  are  s u s c e p t i b l e '  tto some e x t e n t ,  e s p e c i a l l y  when i n  

f l o w e r .  - C .  a r i e t i n u m ' a n d  L a b l a b  n i g e r  a r e  v e r y  a t t r a c t i v e  t o '  

o v i p o s i t i n g  f e m a l e s  e v e n  w h e n . n o t  i n  bloom (Hardwick  1965) .  The 

m o s a m a g i n g  a s p e c t  o f  H .  a r m i g e r a  i s  t h e  t e n  c y  f o r  t h e  
P - "r 

l a r v a  t o  b o r e  i n t o  a  d e v e l o p i n g  pod and  gnaw on  n l y  a few o f  t t h e  s e e d s ,  t h e n  moving  on  t o  many o t h e r s  t o  d o  t e same.  I n  t h i s  

manner  more s e e d s  a r e  r u i n e d  by  d i s c o l o r a t i o n  a n d  deformity t h a n  

a r e  a c t u a l l y  e a t e n  (Koe 'h le r  and  R a c h i e  1 9 7 1 ) .  It  i s  very,  

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

r e d u c i n g  t h e - q u a l i t y  o f  t h e  c r o p .  High  p o p u l a t i o n s  o f  bo l lworm 

, d u r i n g  time o f  f l o w e r i n g  a n d  pod s e t  are  p a r t i c u l a r l y  d a m a g i n g  
, I 

( P a s s l o w  1 9 6 9 ) .  A s i n g l e  l a r v a  c a n  ea t  30 t o  40 Cajanus c a j a n  

b u d s  ( K o e h l e r  and  R a c h i e  1 9 7 1 ) .  

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

* -  

e a r l y , '  t h e  ayage c a n  b e  done  be fo re  c o n t r o l  m e a s u r e s  c a n  b e  

taken ( Smi t The a b i l i t y  o f  H. l o n g  

d i s t a n c e s  a n d  r a p i d l y  i n c r e a s e  i t s  numbers  makes i t  a p e s t  o f  
J 



- 
e v e n  newly  d e v e l o p e d ,  i s o l a t e d  i r r i g a t i o 6  p r o j e c t s  i n  deser t  

- - -  - - - - - - - -- _- --- - --- 
-- - -- -- - - - - -- - 

4 
areas  (Avidov  a n d  Harpaz  1 9 6 9 ) .  Me thods  f o r  d e t e c t i n g  impend ing  

p e s t  p o p u l a t i o n s  o f  e o n o m i c a l l y  s i g n i f i c a n t  m a g n i t u d e  h a v e  "j 
i n c l u d e d  f i e l d  s u r v e y s  o f  e g g s ,  l a r v a e ,  o r  damaged f r u i t .  Egg 

c o u n t s  a re  d i f f i c u l t  a n d  u n r e l i a b l e  and  damage f rom l a r v a e  i s  

, n o t  d i r e c t l y  p r o p o r t i o n a l  t o  t h e  p o t e n t i a l  f o r  more harm.  Numbers 

of l a r v a e  a r e  t h e r e f o r e  c o n s i d e r e d  t h e  most u s e f u l  i n d i c a t i o n  of, 
- - 

a need  f o r  c o n t r o l  m e a s u r e s  ( S c h m u t t e r e r  1969 ;  S h e p a r d  c& gJ.  

B i o l o g y  

Mat ing  t a k e s  p l a c e  s o o n  a f t e r  emergence  o f  t h e  a d u l t  and  t h e '  

male d i e s  w i t h i n  a few d a y s .  The female, however ,  may 
F 

s p e n d  u p  t o  t h r e e  weeks l a y i n g  300 t o  3000 eggs on o r  n e a r  

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

y e l l o w ,  t r u n c a t e d  s p h e r e - s h a p e d  e g g s  ( 0 . 5  mm i n  d i a m e t e r )  a r e  

p l a c e d  i n d i v i d u a l l y ,  a T l o w i n g  a s i n g l e  moth t o  i n f e s t  a  v e r y  

l a r g e  area (Avidov  a n d  Harpaz  1969 ; S c h m u t k e r e r  '1969;  'Tdlhouk 

1969 ) .  I n  t h r e e  t o  f i v e  d a y s  t h e  e g g s 6 h a t c h  a n d . t h e  l a r v a e  b e g i n  

t o  f e e d  on t e n d e r  l e a v e s  a n d  s h o o t s .  After f i v e  t o  s i x  d a y s  t h e y  - 

_ - o n  f r g i t j n g  s t r u c t u r e 2 .  _When d e w u r i n g  the s e e d s i n  a poh, t h e  

p o s t e r i o r  p a r t  o f  t h e i r  body a n d  a p i l e  o'f f r a ss  a re  e x p o s e d  t o  
C * 

v iew ( K o e h l e r  a n d  R a c h i e  1971) .  The l a r v a e  a r e  v e r y  p r o n e  t o  

c a n n i b a l i s m  a t  h i g h  p o p u l a t i o n  d e n s i t i e s ,  p a r t i c u l a r l y  i n  t h e  
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e a r l y  i n s t a r s  (Twine  5 9 7 1 ) .  , 

R i v n a y  1962) .  The c a t e r p i i l a r s  r a n g e  i n  c o l o r  f rom y e l l o w - g r e e n  

t o  o range-brown t o  b l a c k .  They u s u a l l y  h a v e  d o r s a l  a n d  l a t e r a l  - 

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

d a r k e n e d .  U n l i k e  o t h e r  n o c t u i d s ,  t h e y  d o  n o t  c r a w l  t o  t h e  soil 

d u r i n g  t h e  d a y  (Av idov  and Harpaz 1 9 6 9 ) .  - - 

P u p a t i o n  o c c u r s  i n  a chamber  formed i n  t h e  s o i l  a b o u t  

f i v e  t o  t e n  mm d e e p .  The p u p a e  a r e  i d e n t i f i a b l e  by two s p i n e s  . . 

on t h e  abdomen. P u p a t i o n  may t a k e  as  l i t t l e  a s  14 d a y s .  Toward 

t h e  end  o F  summer t h e  pupae  o f t e n  go i n t o  d i a p a u s e  a n d  d o  n o t  
1 

emerge  u n t i l  f a v o r a b l e  t e m p e r a t u r e  a n d  m o i s t u r e  a re  

p r e s e n t  
- - .  

t h e  f o l l o w i n g 1  ;ear. few d a y s  o f  p o s t - d i a p a u s e  

d e v e l o p m e n t  a re  r e q u i r e d  b e f o r e  t h e  a d u l t  e m e r g e s .  D i a p a u s e  i s  

t h o u g h t  t o  b e  t e m p e r a t u r e  d e p e n d e n t ,  a l t h o u g h  i t  has been  
44 

e x p e r i m e n t a l l y  i n d u c e d  w i t h  a d a y - l e n g t h  l e s s  t h a n  1 4  h o u r s  a t  - 

21•‹ C. H .  a r m i g e r a  d o e s  n o t  go i n t o  d i a p a u s e  i n  e q u a t o r i a l  - 
r e g i o n s  (Rfvnay  1962) .  

The t o t a l  l i f e  c y c l e  t a k e s  2 5 - t o  40 d a y s  i n  summer a n d  - a b o u t  

s i x  mon ths  f o r  i n d i v i d u a l s  c o m p l e t i n g  o v e r w i n t e r  d i a p a u s e .  

O v e r l a p p i n g  g e n e r a t i o n s  are v e r y  common, p a r t i c u l a r l , ~  i n  r e g i o n s .  

w i t h o u t  marked s e a s o n a l  c h a n g e  (Av idov  a n d  Harpaz  1969) .  



0 
d 

n o n v i a b l e  a t  38 C .  Heavy r a i n s  c a n  drown t h e - p u p a e  (Av idov  and  

N a t u r a l  e n e m i e s  o f  X. a r m i p ; e r a b p r o b a b l y  p l a y  a n  i m p o r t a n t ,  

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

Many c h a l c i d o i d s ,  p reda to ry  wasps ,  trichogrammatids,-tachinus, 

& and  l a c e w i n g  l a r v a e  p a r a s i t i z e  o r  p r e y  upon t h e  l a r v a e .  Most 

B p r o g r a m s  r e l e a s i n g  l a rge  numbers  o f  p a r a s i t  s ( e .g .  T r i c h o ~ r a m m a  

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

b o l l w o r m s  ( ~ a r d w i o k  1965 ) .  The i n  p e s t  s t a t u s  of H. - 
CJ 

a r m i g e r a  i n  1 n d i a  s i n c e  World War 11 as n o t i c e d  b y  B h a t t a c h e r j e e  

a n d  Gup ta  ( 1 9 7 1 )  c o u l d  p o s s i b l y  b e  t h e  r e c s u l t  o f  a r e d u c t i o n  i n  

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

i n c r e a s e  i n  11. a r m i g e r a  i s  r e p o r t e d  f o r  t h e  Sudan  a f t e r  

p e s t i c i d e s " w e r e  w i d e l y  u s e d  a g a i n s t  B e m i s i a  tabaci on c o t t o n  

( S c h m u t t e r e r  1 9 6 9 ) .  

Viral diseases bf ~ e l i o t h i e  3 p p .  p r o b a b l y  are a m a j o r  

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

v i r u s  s e l e c t i v e l y  e f f e c t i v e  on  f i v e  s p e c i e s  o f  H e l i o t h i s  h a s  

been  d e v e l o p e d  t o  a c o m m e r c i a l f y  u s e f u l .  s t a t e .  It w i l l -  work b e s t  

a s  a s u p p l e m e n t  t o  n a t u r a l  c o n t r o l s .  It i s  
- - 

- 

be a s p l X h a l  a s  most chamical i n s e c t i c i d e s ,  
-- - 

-acting.-ThE3prayrefuires t h o r o u g h  c o v e r a g e .  sirice the v i r u s  . 

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

- ( I g n o f f o  1 9 7 3 ) .  P r e l i m i n a r y  tests  of  t h e  c o m m e r c i a l  f o r m u l a t i o n  



( p r e p a r e d  from H. - 2 s )  showed - i t  -- - t o  b e  a s  e f f e c t i v e o n & . - .  ---- 
- - -  - -  

- --- 
- - ' . 

a r m i g e r a  a s  v i r u s  e x t r a c t e d  f rom l o c a l  A f r i c a n  l a r v a e  (McKinley 

C 
? 

!971). F i e l d  t r i a l s  do  n o t  a l w a y s  l i v e ' u p  t o  t h e  e x p e c t a t i o n  o f  
* _- - * . %  

I 

' >  
b 

l a b o r a t o r y  e x p e r i m e n t s ,  h o w e v e r . . T h e r e  a re  s e v e r a l  r e p o r t s  o f  

f a i l u r e  of t h i s  method i n  t h e  f i e l d .  O l d e r  i n s t a r  l a r v a e  are 

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

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

enough  t o  b e  u s e d  i n  t h e  t r a d i t i o n a l  \ s t o p g a p  " i n s e c t i c i d e t 1  
--2 

manner .  The breakdown o f  t h e  v i r u s  l t r a v i o l e t  l i g h t  h a s  - 

required s p e c i a l  f o r m u l a t i o n  ' t e c h n o h o g y  (Young and Y e a r i a n  

1 9 7 4 ) .  O t h e r  p a t h o g e n s  are  known t o  b e  l e t h a l  t o  H .  armigera. - 
An i n f e c t i v e  g r a n u l o s i s  v i r u s  o f  H e l i o t h i a  i n  s o u t h e r n  Africa 

was f o u n d  t o  be  t r a n s m i t t e d  t h r o u g h  t-he f e c e s  o f  t h e  

. i n s e c t i v o r o u s  c a t t l e  e g r e t  A r b o e l a  i b i s  t h r o u g h o u t  i t s  - 
m i g r a t i o n s  ( G i t a y  a n d  P o l s o n  1 9 7 1 ) .  B a c i l l u s  t h u r i n g i e n s i s  

B e r l i n e r  is* l e t h a l  t o  H e l i o t h i s  s p p . ,  a l t h o u g h  t h e  s t r a i n s  

c u r r e n t l y  u s e d  a re  n o t  c a p a b l e  o f  c r e a t i n g  e p i z o o t i c s .  I t  i s  

a v a i l a b l e  i n  commerc i a l  f o r m u l a t i o n s .  i 

A t t e m p t s  t o  c o n t r o l  H .  a r m i g e r a ' s  damage by r e d u c i n g  i t s  - 
r e g i o n a l  p o p u l a t i o n  h a v e  g e n e r a l l y  been  u h p r o d u c t i v e  (Hardwick 

1965 ) .  The a b i l i t y  o f  t h e  mo ths  t o  f l y  long d i s t a n c e s  h a v e  
d . . 

counteracted s u c h  p r a c t i c e s  a s  c r o p  r o t a t i o n ,  f a l l  p l o u g h i n g ,  
4 - - - - -  

a& flodding $6 kkk? pupae. K i n i n g  aCuTts s t  w i t T i T k r a v i o ~  
I .I 

. light t raps  or-polsoneC bai+-ts- i3 n o t  practical d u e - t o  t h e l r  =. 
. . 

l a r g e  numbers .  P r e s e n t l y  a v a i l a b l e  r e p e l l e n t s  are  i n c a p a b l e  of  
- 

p r o t e c t i n g  f i e l d  c r o p s  s u c h  as  p u l s e s  b e c a u s e  t h e y  general ly  
. . 

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



The most  s u c c e s s f u l  c o n t r o l  p rog rams  f o r  H e l i o t h i s  h a v e  
- - P - - - - -- -- - - , -- 

been  t h o s e  a imed a t  r e d u c i n g  t h e  p o p u l a t i o n  o f  i n s e c ' t s  t h a t  are 

on t h e  c r o d - a n d  a c t u a l l y  damagkng i t ,  r a t h e r  t h a n  t r y i n g  t o  

r e d u c e  t h e  g e n e r a l  p o p u l a t i o n  o v e r  a wide  area. T h i s  a p p r o a c h  

ha$ i n c l u d e d  e a r l y  p l a n t i n g  t o  a v o i d  h a v i n g  t h e  c r o p  i n  an f 

-- w 

a t t r a c t i v e  s t a g e  ( i . e .  f l o w e r i n g )  when t h e  f irst  m a j o r  f l i g h t  

o c c u r s  i n  t h e  s p r i n g .  The u s e  o f  t r a p  ) c r o p s  t o  I w e  o v i p o s i t i n g  
- 

females f rom t h e  more v a l u a b l e  c r o p  h a s  g i v e n  v a r y i n g  r e s u l t s .  
- 

The females seem t o  p r e f e r  l a y i n g  e g g s  on t h e  lower o f  two 

e q u a l l y  a t t r a c t i v e  p l a n t s  (Hardwick  1965)  and  i n  Africa Lablab 

n i g e r  i s  u s e d  as a t r a p  c r o p  t o  p r o t e c t  c o t t o n .  Maize  i s  a l so  
1 - 
grown n e a r  b e a n s  t o  p r o t e c t  t h e  l a t t e r .  ~ o n f l i c t i 6  a n d  

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

method* ( d e  Pu ry  1 9 6 8 ;  S c h r n u t t e r e r  1 9 6 9 ) .  

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

bo l lworms  when u s e d  c o r r e c t l y .  , C r y o l i t e ,  a r s e n i c a l s ,  
a ' 

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

s u c c e s s f u l  i n  t h e  e a r l y  d a y s ,  b u t  the i n t r o d u c t i o n  o f  DDT 
- ,  

ove r shadowed  them a l l  (Hardwick  1 9 6 5 ) .  Commonly employed 

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

e n d r i n ,  B H C ,  t o x a p h e n e ,  a n d  e n d o s u l f a n .  0 r g a n o p h o s p h a t e s . s u c h ~  4? 

a3  p a r a t h i o n  a n d  t r i o h l o r p h o n  a re  f r e q u e n t l y  recommended now 

- - -  - t h a t t h e ~ ~ n m e ~ ~ _ h a z a r _ d 9 ~ f t h e m o ~ e ~ p e _ r i s t e n t  -- 

{ 
- - 

c h l o r i n a t e d  \hydro9arbons f i r s  a c k n o w l e d g e d .  -- C a r b a m a t e s  - - s u c h  a s  - 

' *  c a r b a r y 1 3 a q e  g e n e r a l l y  o n l y  m o d e r a t e l y  e f f e c t i v e ,  a n d  are 
. . 

p h y t o t o x i c  i n  w o r k i n g  d o s a g e s  t o  some p u l s e s  (Gupta  & &. 1971;  

F r o h l i c h  a n d  Rodevald  1970;  Smit ' 1966 ;  K o e h l e r  a n d  Rach ine  1971 ; 



Rivnay 1962). 

M f S a n e e  -- 

resistant to both 

Australia and Thailand (Wilson 1914). 
4 --%, 

H. virescens (F. ) in thehqericas are - \ 

particularly 

chlorinated hydrocarbons an organophosphates. It took only ten 4 ,  
yeahs for resistance im,de&lop in Australia, whereas it took 20 

." 'd 
years in the United States. 

Selected ~eferendes: 

Rfvnay 1962 p.119,387; Schmutterer 1969 

Smit 1966 p.219; Talholftk 1969 p.192. ~ 



0phfomyi.a p h a s e o l i  Agromyzidae)  

=Melanagromyza  p h a s e o l i  ( T r y o n )  -- -- -- - -  - - 

=M. - p h a s e o l i  ( C o q . )  [common b u t  i n v a l i d  a u t h o r i t y ]  
- 

=Agromyza p h a s e o l i  Coq. 

b e a n  f l y ,  s n a p  o r  ~ r e n c h  b e a n  f l y ,  b e a n  stem maggo t ,  

, ( p i g e o n )  pea stern b o r e r ,  agrornyz id  fly a 

Taxonomy - .  

The r e c e n t  monograph by S p e n c e r  ( 1 9 7 3 )  on  a g r o m y z f d s  of 

economic importance c l a r i f i e s  many of t h e  m i s u n d e r s t a n d i n g s  
> 

r e g a r d i n g  t h e  taxonomy of  Ophiornyia p h a s e o l i  a n d  i t s  c l o s e  

r e l a t i v e s .  S p e n c e r  moved t h e  b e a n  f l y  f r o m  t h e  g e n u s  

Melanagrornyza t o  Ophiomyia as  t h e  r e s u l t  o f  d e t a i l e d  s t u d i e s  on  

t h e  a d u l t  g e n i t a l i a ,  l a r q a l  ana tomy ,  and  f e e d i n g  h a b i t s .  Most 

r e f e r e n c e s  t o  t h i s  s p e c i e s  Bn a11 b u t  v e r y  r ecen ' t  l i t e r a t u r e  are  

t o  Melanagrornyza p h a s e o l i .  

The a d u l t  b e a n  f l y  i s  e x t e r n a l l y  n e a r l y  i d e n t i c a l  t o  

s e v e r a l  o t h e r  a g r o m y z i d s  t h a t  a t t a c k  p u l s e s .  R e c e n t l y ,  G r e a t h e a d  

( 1 9 6 9 )  de te rmined  t h a t  the bean f l y '  p o p u l a t i o n  i n  p a r t s  of 
C 

Africa i s  a c t u a l l y  a m i x t u r e  sf two spec ies ,  - 0 .  p h a s e o l i  and  - 0. 

s p e n c e r e l l a  ( G r e a t h e a d ) . '  The l a t t e r  i s  p r o b a b l y  o f  even greater 

economic  i m p o r t a n c e  i n  Africa because i t  p r e f e r e n t i a l l y  

a t t a c k s  the youngest-plants. - 

I d e s t i f i e a t i u n  uf damaging a g r o m y z i d s  h a s  been g r e a t l y  

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

t h e i r  damage c o m p i l e d  by  S p e n c e r  ( 7 9 7 3 ) .  , = 



Damage 

A@ 
The bean  f l y  i s  a k e y  p e s t  o f  most species o f  p u l s e s  i n  

t r o p i c a l  and  s u b - t r o p i c a l  A f r i c a  ,, t h e  Mid-East , S o u t h  a n d  

S o u t h - E a s t  A s i a ,  A u s t r a l i a ,  and  Oceania (Commonwealth I n s t i t u t e  
. . 

o f  Entomology 1 9 6 1 ) .  - 0 .  p h a s e o l i  i s  a pest-  of the Old Wor ld ,  

b u t  i t  p r e s e n t s  a c o n s t a n t  c h a l l e n g e  t o  q u a r a n t i n e  o r g a n i z a t i o n s  

in the Americas due  t o  i t s - p o t e n t i a l  f o r  d e s t r u c t i o n  there. It 

was a c c i d e n t a l l y  i n t > r o d u c e d  i n t o  Hawaii i n  1968 and q u i d k l y  

s p r e a d  t h r o u g h o u t  t h e  i s l a n d s  ( D a v i s  1970).  

The h o s t  p l a n t s  O F  0. p h a s e o l i  i n c l u d e  a l l  o f  t h e  

e c o n o m i c a l l y  i m p o r t a n t  s p e c i e s  of  b h a s e o l u s .  C o n s i d e r a b l e  damage 

i s  a l s o  done  t o  G l y c i n e  - max, V i p a  u n g u i c u l a t a ,  a n d  C a j a n u s  cajan - 
a n d  i t  c a n  s u r v i v e  on many w i l d  legumes. R e p o r t s  i n d i c a t e  t h a t  

s e v e r a l  legumes a re  r e l a t i v e l y  immune t o  - 0. p h a s e o l i ,  i n c l u d i n g  

~ h a s e o l u s  s u b l o b a t u s  Roxb., L u p i n u s  s p p . ,  Cicer a r i e t i n u m , '  Pisum 

s a t i v u m  ( S p e n c e r  1 9 7 3 ) ,  Vicia f a b a  (Abul -Nasr  and ,Assem 1966) ,  -- 
I 

C a n a v a l i a  e n s i f o r m i s  and  C. - g l a d i a t a  (Davis,l969)1 C r o t a l a r i a  

s p .  i s  r e p o r t e d  a s  a  h o s t  b y  d e  P u r y  (1968)  b u t  l a r v a e  d i d  n o t  

c o m p l e t e  t h e i r  deve lopmen t  on i t  under  experimental c o n d i t i o n s  

( G r e a t h e a d  1 9 6 9 ) '  Some s p e c i e s  a n d  v a r i e t i e s  a p p e a r  more 

s u s c e p t i b l e  t o  a t t a c k  t h a n  o t h e r s ,  P h a s e o l u s  v u l g a r i s  u s u a l l y  
-\ b e i n g  t h e  mos t  d e v a s t a t e d  (Walker  1 9 6 0 ) .  

- - - - 

C l o s e l y  r e l a t e d  stem b o r e r s  s p e c i a l i z e  on  o t h e r  ' p u f s e s ,  
- - - - 

s u c h  a s  Melanagromyza v i g n a l i s  S p e n c e r  on Vigna u n g u i c u l a t a  a n d  

( Z e h n t . )  on C l y c i n e  max. - Several of t h e s e  a g r o m y z i d s  

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



s t e m .  Examples  i n c l u d e  M. o b t u s a  ( M a l l o c h )  on C a j a n u s  cajan and  

b o n a v i s  t a e  on  L a 3  l a b  n i  Ker andVigna6nuuLcuXa€a-- (GreatBead-  

The s e v e r i t y  o f  t h e  damage i n f l i c t e d  b y  Ophiomyia p h a s e o l i  

i s  d u e  t o  t h e  d e s t r u c t i o n  o f  t h e  stem t i s s u e  o f  young s e e d l i n g s .  

An e n t i r e  c r o p  c a p  b e  v i r t u a l l y  d e s t r o y e d  i n  t h e  first two weeks  

a f t e r  emergence  i f  h i g h  p o p u l a t i o n s  o f  thee  f l y  a r e  p r e s e n t .    he 
' I  

1 

d i s ~ u p t i o n  of t h e  v a s c u l a r  system by the o l d e r < l a r v a e  a n d  

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

s t r e a k s ,  s w e l l i n g ,  L e s i o n s ,  and  c r a c k s  down t h e  <stem are 

i n d i c a t i o n s  o f  t h e  m a g g o t s '  p r e s e n c e  (Av idou  and  Narpaz 1 9 6 9 ) .  

I t  t a k e s  o n l y  o n e  o r  two  l a r v a e  t o  k i l l  a n  e m e r g i n g 9 s e e d l i n g .  

V i g o r o u s l y  g r o w i n g  p l a n t s  c a n  s o m e t i m e s  s u r v i v e  w i t h  up t o  f o u r  
,- 

l a r v a e  p e r  s t e m ,  b u t  commonly 20 o r  more are  p r e s e n t  (Ho 1967). ' ,  
i 7 

Walker  ( 1 9 6 0 )  n o t e d  t h a t  t h e  c r a c k s  a l l o w  termites t o ' g a i n  
b! 

q 

f e n t r a n c e  and T a l h o u k  (1969)  c o n s i d e r e d  t h a t  t h e  infectionA%@ t h e  j 

l e s i o n s  w i t h  s a p r o p h y t i c  m i c r o o r g a n f s m s  i s  a n ' i m p o r t a n t  
J 

c o n t r i b u t i o n  t o  t h e  damage.  P l a n t s  over t h r e e  weeks o l d  c a n  

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

l o s s e s  i n  y i e l d s  (Ho 19671, a l t h o u g h  s u c h  i n f e s t e d  b r a n c h e s  are  

p r o n e  t o  b r e a k a g e  (Walke r  1 9 6 0 ) .  C o n t r o l  o f  t h e  bean f l y  

1s t h e r e f o r e  mos t  i m p o r t a n t  w h i l e  t h e  p l a n t s  a r e  young. . 

Some b e a n  p l a n t s  are a b l e  t o  d e v e l o p  a d v e n t i t i o u s  r o o t s  
- - - 

a b o v e  t h e  a r e a  of  stern m i n i n g  a n d  c a n  t h e r e b y  c i r c u m v e n t  t h e  k 

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

p o t e n t i a l  is- i n e v i t a b l e .  S e v e r a l  a u t h o r s  h a v e  r e m a r k e d  on t h e  

a b i l i t y  o f  s e e d l i n g s  t o  S u r v i v e  a l i g h t  t o  m o d e r a t e  a t t a c k  



if it is followed b y  wet w e a t h e r .  P r e s u m a b l y  t h i s  a l l o w s  t h e  

a d v e n t i t i o u s   loots -to get  e s t a b l f  s h e d b e f o r e  t h e p l a n t p i s  

d e s i c c a t e d  ( d e  P u r y  1968; Ho 1967 ;  G r e a t h e a d  1969 ) .  The p r a c t i c e  
\ 

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

t a k e s  a d v a n t a g e  o f  t h e  p r o d u c t i o n  o f  a d v e n t i t i o u s  r o o t s .  ( D a v i s  

1 9 6 9 ) .  It was n o t e d  t h a t  c u l t i v a r s  i n t r o d u c e d  i n t o  Africa from 

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

roots compared t o  t h e  l o c a l  b e a n s  t h a t  had  l o n g  b e e n  the t a rge t  

o f  n a t u r a l  s e l e c t i o n  (Greathead 1 9 6 9 ) .  Losses f r o m  t h e  b e a n  f l y  

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

Rodewald 7 9 7 0 ) .  

The extent o f  aarnage t o  p u l s e  c r o p s  i n  a s u s c e p t i b l e  

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

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

c h e m i c a l  c o n t r o l  m e a s u r e s  on  a f i e l d - s u r v e y  b a s i s  s i n c e  the 

damage i s  done  w i t h i n  s u c h - a  s h o r t  time a f t e r  e m e r g e n c e .  

A p e s t i c i d e  mus t  be i n  p l a c e  w h i l e  t h e  p l a n t s  a r e  young 
* 

a n d  s u s c e p t i b l e ,  o t h e r w i s e .  i t  may be  t o o  l a t e .  The f a c t o r  3 

of t i m i n g  becomes c r u c i a l  when dealing w i t h  l a r h e  o r  i n a d e q u a t e l y  
. 

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

on a n  t t i n s u r a n c e f t  o r  n c a l T e n d a r n 7  b a s i s ,  whether o r  n o t  t h e  i n s e c t  

has r e a c h e d  a n  economic  l e v e l .  There i s  a n e s f o r  d e v e l o p i n g  
") 

--u 

methods  f o r  more a c c u r a t e  p r e d i c t i o n s  of p o p u l a t i o n s  i n  areas , 

where  - 0 .  p h a s e o l i  is n o t  a c o n s t a n t  p r o b l e m .  

The damage c a u s e d  by  0 .  phaseofi i s  s o m e t i m e s  c o n f u s e d  
'1 

- 
w i t h  t h a t  o f  A l c i d o d e s  leucogrammus  (Erichs:), t h e  s t r i p e d  b e a n  

w e e v i l .  The maggo t s  a r e  easy  t o  m i s t a k e  i n  t h e  f i e l d  f o r  t h o s e  



o f  v a r i o u s  s a p r o p h a g o u s  ciiptera (Greathead 1969) .  
- - - - -- - - -- pp - - - - - - - - - - *_ 

P 

B i o l o g y  

The f e r t i l i z e d  f e m a l e s  o f  Q. p h a s e o l i  a r e  most a c t i v e -  

on  warm, c l ea r  d a y s .  They t e n d  t o  l a y  t h e i r  eggs d u r i n g  t h p  

morn ing  on t h e  u p p e r  s i d e s  o f  c o t y l e d o n s  and  l e a v e s ,  o f t e n  n e a r  
s' 

t he  p e t i o l e .  On d u l l ,  r a i n y  days t h e y  ' o v i p o s i t  more on t h e  
i 

u n d e r s i d e s  ( D a v i s  1969 ;  R ivnay  1962;  ~ y d ~ k k  1962).  
i 

T h e  female u s e s  h e r  o v i p o s i t o r  t o  r e p e a t e d l y  p u n c t u r e  a 

l e a f ' s  e p i d e r m i s  w i t h  a  s l a ' n t e d  s l i t  whose o p e n f n g  i s  t o w a r d  t h e  

wa in  stem ( G r e a t h e a d  1 9 6 9 ) .  She  u , e x c a v a t e z r t  a small s p a c e  

w i t h i n  t h e  parenchyma o r  v e i n  t i s s u e  and  l a y s  a s i n g l e ,  o v a l ,  
~ 

n e a r l y  i n v i s i b l e ,  0 .775  x 0.35 m m ,  , w h i t e  egg (No 1967; S p e n c e r  

1 9 7 3 ) .  The e g g s  were f o u n d  i n  o n l y  o n e - t e n t h  of t h e  p u n c t u r e s  
. . 

b y  Dav i s  ( 1 9 6 9 ) .  The female is  known t o  i m b i b e  t h e  s a p  t h a t  

e x u d e s  f rom t h e  p u n c t u r e s .  The a c t  o f  o v i p o s i t i o n  creates a 

small, y e l l o w ,  t r a n s l u c e n t ,  s u n k e n  i n  t h e  l ea f ' s  

e p i d e r m i s  (Ho 1967 ) .  A few eggs  may be l a i d  i n  t h e  stems n e a r  

t h e  ground r a t h e r  t h a n  on  t h e  l e a v e s  o r  c o t y l e d o n s  ( d e ' P u r y  

1968) .  

l a r v a e  m i n e  t h r o u g h  t h e  parenchyma. I n  leaves t h e y  hi ti all^^^ 

m i n e  t o w a r d s  t h e  d i s t a l  e n d  of  t h e  l e a f .  U p o n - m e e t i n g  a leaf 

v e i n  t h e y  t u r n  a n d  f o l l o w  i t  t o  t h e  m i d r i b  and c o n t i n u e  down the 

p e t i o l e .  The l e a f  m i n e s  are  mos t  v i s i b l e  f r o m  t h e  u n d e r s i d e  (Ho 
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. 1967). I n  young p l a n t s  t h e  l a r v a e  mine  the i n n e r  epidermis of 

$he main s tem to- atrout gro-tlnd- l e v e l .  UrtLike members-of- the genus 
\ 

Melanagrornyza,  Ophiomyia  s p p .  d o  n o t  'feed i n  t h e  i n n e 6  c o r t e x  

o f  t h e  stem u n l e s s  t h e y  are  o v e r c r o w d e d  ( s p e n c e r  1 9 7 3 ) .  On older 

plants they c.omplete  their l a r v a l  instars and  p u p a t e  below a 

stem node  besore r e a c h i n g  t h e  l o w e r  main stem, t h e r e f o r e  n o t  
\ \  

u s u a l l y  causing l e t h a l  damage (Av idov  a n d  Harphz 1 9 6 9 ;  G r e a t h e a d  

The l a r v a l  p e r i o d  l a s t s  e i g h t  to ten d a y s  unde r -warm surn6er 

c o n d i t i o n s  . and  u p  t o  40 d a y s  d u r i n g  w i n t e r  ( D a v i s  1969).  The 
, , 

?-- - - 
l a r v a e  of 0 .  - p h a s e o l i  have c o n s p i c u o u s ,  uneven  mouth 

hooks  and  y e l l o w ,  c o n i c a l  p r o j e c t i o n s  t on t h e $ p o s t e r l o r  
tr 

s p i r a c l e s .  The t h i r d  i n s t a r  l a r v a e  j u s t  be fo re  p h p a t i o n  are 2 .5  

t o  4 .25  mrn l o n i T  (Ho 1969 ;  S p e n c e r  1 9 6 9 ) .  The l i g h t  t o  d a r k  brown ' 

pupa r ium ( u p  t o  3 mrn long),  i s  found  w i t h i n  t h e  stem u n d e r  a t h i n  

l a y e r  of e p i d e r m i s .  
d 

The a d u l t  flies emerge from t h e  p u p a r i a  a f t e r  7 to 20 days, 

d e p e n d i n g  on  t h e  t e m p e r a t u r e  (Ho 1967;  S p e n c e r  1973) .  The female 

passes t h r o u g h  a two  d a y  p r e - o v i p o s i t i o n  p e r i o d  b e f o r e  a two- 

week p e r i o d  o f  l a y i n g  eggs  ( S p e n c e r  1973) .  Rivnay  ( 1 9 6 2 )  r e p o r t s  

a n  average o f  94 eggs and  a maximum o f  183 p e r  female. The imago 

i s  a s h i n y ,  b l a c k ,  " t y p i c a l "  ag romyz id  w i t h  "wine  r e d n  eyes. It 

i s  from 1.5  t o  2 . 0  mm long; t h e  f e m a l e  d i s t i n g u i s h e d  by  a b l u n t  
?. - 

- -  - 

p o s t e r i o r  abdomen ( T a l h o u k  1 9 6 9 ) .  The life c y c l e  o f  - 0. p h a s e o l i  
' 

- 

ranges from 12 t o  4 %  d a y s ,  a p p r o x i m a t e l y  t h r e e  t o  f o u r  weeks 

b e i n g  common i n  t h e  summer (Av idov  and  Harpaz  1969 ;  Ta lhouk  

1 9 6 9 ;  S p e n c e r  1 9 7 3 ) .  
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P o p u l a t i o n  R e g u l a t i o n  

0 .  p h a s e o l i  r e a c h e s  t h e  h i g h  p o p u l a t i o n s  t h a t  make i t  a n  - 
economic  p e 3 t  o n l y  d u r i n g  mon ths  o f  r n o d e r a t k l y  warm w e a t h e r .  

The p o p u l a t i o n  t e n d s  t o  f l u c t u a t e  a n n u a l l y  i n  all. b u t  t h e  mos t  
* 

c o n s i s t e n t l y  w a r p  cl imate$.  Late summer t h r o u g h  au tumn i s  

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

( ~ a v i s  1969) and t h e  Mid-East  (Av idov  and Harpaz 1969; Talhouk 

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

t h e  s p r i n g ,  f a l l ,  and  sometimes winter but n o t  thriving i n  t h e  

i n t e n s e  h e a t  o f  summer. The s o w i n g  d a t e  o f  t h e  l a t e  summer crop 

was n o t  found  to a f f e c t  t h e  l e v e l  o f  i n f e s t a t i o n  i n  Egypt  

(Abu l -Nas r  and Assern 1968 ) .  The s p r i n g  c r o p ,  e x c l u s i v e l y  u s e d  

f o r  g r e e n  p o d s ,  was a t t a c k e d  o n l y  l i g h t l y .  T h e r e  is some 

c o n f u s i o n  h e r e  as t o  what  p e o p l e  f r o m  d i f f e r e n t  climates 

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

C u l t u r a l  c o n t r o l s  o f  r e g i o n a l  p o p u l a t i o n s  o f  - 0. p h a s e d i  

h a v e  g e n e r a l l y  n o t  p roven ,  p r a c t i c a l .  P u l s e s  grown i n  East 

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

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

growi 'ng s e a s o n  t h a t  i s  made p o s s i b l e  by i r r i g a t i o n  ( d e  P u r y  

1 9 6 8 ) .  The r e l a t i v e l y  c h e a p  p r o t e c t i o n  a v a i l a b l e  w i t h  
- - -- - - - L 

i n s e c t i c i d e s  d o e s  makes  i n t e r r u p t i o n s  i n  p o t e n t i a l  p l a n t i n g s  . 
- - 

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

Other c u l t u r a l  c o n t r o l s  recommended i n  Kenya i n c l u d e d  

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



lower stems t o  t r a p  emerg' ing adults ( W a l l a c e  1939). Placing rice 
- 

s t r a w  mulch  b v e r  tEe e m e r g i n g  s e e d l i n g s w a s  t h a u g f i t o  reduce 

/ 
t h e  l e v e l  o f  o v i p o s i t i o n .  T h i s  would be a n  i n t e r e s t i n g  method t o  

tes t  more r i g o u r o u s l y .  The r e m o v a l  o f  i n f e s t e d  l e a v e s  i s  

recommended f o r  l i g h t  i n f e s t a t i o n s  ( P r a d h a n  1969) but would b e  

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

o f  w i l d  legume h o s t s  o f  makes p o i n t l e s s  mos t  a t t e m p t s  

a t  ~ l e d u c i n g  poprrlati.ons c u l t i v a t e d  h o s t s .  I n  

a few s i t u a t i o n s  i r r i g a t e d  c r o p l a n d  d o e s  make c r o p  r o t a t i o n  ii 

' p o s s i b l e  c u l t u r a l  c o n t r o l  d u r i n g  t h e  d r y  season, s i n c e  most w i l d  

h o s t s  w i l l  h a v e  d r i e d  u p .  

Qve rcoming  damage by t h e  u s e  o f  c u l t i v a r s  s e l e c t e d  f o r  

r e s i s t a n c e  t o  - 0 .  p h a s e o l i  h a s  n o t  r e c e i v e d  a d e q u a t e  a t t e n t i o n .  

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

t o  e v a l u a t e  r e s i s t a n c e  o f  P h a s e o l u s  a u r e u s  t o  t h i s  p e s t ' s  damage 

( B a l b o a  1972) .  Two of t h e  f i v e  named c u l t i v a r s  tes ted showed 

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

may i n c l u d e  a t h i c k ,  p u b e s c e n t ,  t o u g h  stem a l t h o u g h  g e n e r a l  

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

m a g g o t ' s  a t t a c k .  - \ .  

The n a t u r a l  Gnemies 'of 0 :  p h a s e o l i  are  known t o  - 
s i g n i f i c a n t l y  r e d u c e  p o p u l a t i o n s ,  b u t  u s u a l l y  n o t  enough  be low 

e c o n o m i c a l l y  t o l e r a b l e  l e v e l s  t o  b e  e a s i l y  n o t i c e d .  S t u d i e s  
- - 

- 

u n d e r b a k e n  by t h e  Commonwealth I n s t i t u t e  of B i o l o g i c a l  Control's 

East Africa S t a t i o n  (Kampala ,  Uganda) have  i n d i c a t e d  t h e  

i m p o r t a n c e  o f  s e v e r a l  p a r a s i t e s .  The mos t  e f f e c t i v e  of t h e s e  is 
6 

Opius rnelanagromyza Fisch, a b r a c o n f d  with a density-dependent 
- 



r e l a t i o n s h i p  t o  i t s  h o s t .  A l t h o u g h  p a r a s i b i s m  i s  usually over 50 

0 .  melanagromyza  was s e n t  t o  Hawai i  t o  combat  t h e  newly  arrived - u P 

Ophiomyia p h a s e o l i .  Up t o  80 p e r  c e n t  p a r a s i t i s m  w a s  r e p o r t e d  

( D a v i s  1970).  
i 

Many o t h e r  p a r a s i t e s  h a v e  been  i d e n t i f i e d  i n  the bean fly, ,' 
i n c l u d i n g  c h a l c i d s ,  p t e r o m a a l i d s ,  e u r y t o m i d s ,  e u l o p h i d s ,  

c y n i p i d s ,  and  e u p e l m i d s .  S p e n c e r  (1973 )  p r o v i d e s  a c o m p i l a t i o n  

of p a r a s i t e  r e c o r d s . f r o m  Java,  A u s t r a l i a ,  E a s t  Africa, and  

E g y p t .  A d d i t i o n a l  r e c o r d s  f r o m  Egyp t  a r e  g i v e n  by  Abul-Nasr a n d  

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

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

t h e  damage p ~ t e n t i a l ~ o f  t h i s  p e s t  ( S p e n c e r  1973) .  , E x p e r i m e n t s  

on o t h e r  agrornyz id  'pests on  v e g e t a b l e s  have i n d i c a t e d  t h e  v a l u e  

o f  s e l e c t i v e ' i n s e c t i c i d e s ,  s u c h  a s  d i m e t h o a t e  and  d i o x a t h i o n ,  

t h a t  a r e  l e t h a l  t o  t h e  l e a f - m i n e r  but n o t  i t s  e n e m i e s  ( G e t z i n  

4 9 6 0 ) .  U n f o r t u n a t e l y ,  no  c o n c l u s i v e  d a t a  i s  a v a i l a b l e  f o r  

- i n s e c t i c i d e s  w i t h  s u c h  s e l e c t i v i t y  t o  - 0. p h a s e o l i .  

The f i r s t  e f f e c t i v e  means o f  p r o t e c t i n g  young  beans  was 

s p r a y s  o r , d u s t s  of n i c o t i n e  o r ' r o t e n o n e ,  S p r a y s  o f  o i l ,  

k e r o s e n e ,  and  c a r b o l i c  ac id  were u s e d  w i t h  less  s u c c e s s  (Ho 

1 9 6 7 ) .  C h l o r i n a t e d  h y d r o c a r b o n  - i n s e c t i c i d e s  were f o u n d  t o  be  
- -- - - - - - - - - - - - - - 

q u i t e  s a t i s f a c t o r y  for c o n t r , o l  o f  0. p h a s e o l i  a n d  DDT is  s t i l l  
- - - 7 

a p p l i e d  t o  young p l a n t s  i n  s e v e r a l  s u c c e s s i v e  sprays i n  many' .  

p a r t s  o f  t h e  w o r l d  ( D a v i s  ,1959) .  F i e l d  experiments i n  Malaya 

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



organophospha tAes .  D i e l d r i n  was t h e  o n l y  o n e ~ o f  t h e  former that 

d i d  ~ o t  p r o v i d e  g o o d  c o n t r ~ l ,  The or_ganophosphaLes malathion and - 

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

common use by  farmers. D i a z i n o n  was c o n s i d e r e d  t h e  b e s t  f r o m  t h e  
F 

d u a l  s t a n d p o i n t  o f  c o s t  a n d  e f f e c t i v e n e s s  (Ho 1967) .  

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

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

s t a g e .  E n d r ' n  has been  most commonly u s e d .  However,  care mus t  L* 
1 be t a k e n  i n  t*ng t h e  s e e d  o r  t h e  g e r m i n a t i o n  a n d  v i g o u r  o f  

t h e  p l a n t s  w i l l  & r e d u c e d  ( J o n e s  1965) .  ~ e e b  t r e a t m e n t  was 
J' 

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

c r o p s ,  s u c h  a s  Vigna  u n g u i c u l a t a ,  t h a t  are n o t  u s u a l l y  sp ray , ed  

( D a v i s  19693.  E n d r i n  a p p l i e d  a s  &--soil s o a k  i s  t r a n s p o r t e d  

s y s t e m i c a l l y  i n t o  t h e  l eaves  o f  y o u n g b e a n s  a n d  c a n  k i l l  t h e  

l a rvae  t h e r e .  No r e p e l l e n t  a c t i o n  t o w a r d s  o v i p o s i t i n g  females 

was f o u n d  d u r i n g  s t u d i e s  b y  Wick ramas inghe  a n d  F e r n a n d o  ( 1962) .  

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

r e d u c e d  t h e  i n f e s t a t i o n  r a t e  i n  C a j a n u s  c a j a n  f r o m  a b o u t  50 t o  
h 

25 p e r  c e n t  ( S i n g h  1970) .  P r e - p l a n t  g r a n u l a r  a p p l i c a t i o n s  of 
1 

. t h e  newer  i n s e c t i c i d e s  p h o r a t e ,  m o n o c r o t o p h o s ,  a n d  a l d i c a r b  

p r o v i d e d  good b e a n  f l y  c o n t r o l  on P h a s e o l u s  m h g o  f o r  up t o  f o u r  

weeks (Naresh and Thakur 1972).  



A 

F r o h l i c h  and  Rodewald 1970 p . 2 2 3 ,  pla te  34;  

G r e a t h e a d  1969;  Ho 1967;  Rfvnay 1962 p.239;  

S p e n c e r  1973 p;4,12,.21,6.1,342; Talhouk 1969 p .219.  
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111. THE ROLE OF PEST MANAGEMENT IN INCREASING 

PULSE CROP PRUDWTfON - -  -- - - - -  

1.  FACTORS INFLUEMCTNG THE PRACTICE OF PEST 

, MANAGEMENT ON' PULSE CROPS 

C o n t r o l  of insect p e s t s  c a n  provide s i g n i f i c a n t  p r o d u c t i o n  

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

a g r i c u l t u r a l  t e c h n o l o g y .  I n  r e f e r e n c e  t o  s o y b e a n s  grown i n  t h e  
b 

U n i t e d  S t a t e s ,  T u r n i p s e e d  ( 1 9 7 2 )  s t a t e d  " P r o b a b l y  no o t h e r  i n s e c t  

complex  o f  a m a j o r  c r o p  a f f o r d s  b e t t e r  o p p o r t u n i t y  f o r  i m m e d i a t e  

a n d  l o n g - t e r m  s u c c e s s  w i t h  a modes t  r e s e a r c h  e f f o r t " .  T h i s  i s  

a l s o  t r u e  t o  a  l a r g e  degree i n  c o u n t r i e s  whe re  e v e n  t h e  a c t u a l  

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

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

e s t i m a t e d  by  B i n d r a  ( 1 9 6 8 )  as be tween  I 0  a n d  15 p e r  c e n t  f o r  all 

of I n d i a .  Booker  ( 1 9 6 5 )  r e p o r t e d  a t e n f o l d  i n c r e a s e  i n  cowpea 

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

n a t i o n a l  a v e r a g e  i n  N i g e r i a .  Whi l e  s u c h  t e s t s  a re  n o t  * 

n e c e s s a r i l y  r e p r e s e n t a t i v e  o f  t h e  l e v e l  of oon t r ; l  p o s s i b l e  f o r  

t h e  a c t u a l  farmer, t h e y  do i n d i c a t e  t h e  p o t e n t i a l  l e v e l  o f  l o s s  

a t t r i b u t a b l e  t o  i n s e c t s .  P l a n t  d i s e a s e s  a n d  weeds  are p f o b a b l y  
- 

e v e n  more damaging  t o  pulses as a who le  t h a n  t h e  i n s e o t s , a n d  s o  
- 

r e p r e s e n t  a n o t h e r  aspect  o f  p e s t  c o n t r o l  n e e d i n g -  c o n t i n u i n g  . 
r e s e a r c h .  The g e n e r a l  q u e s t i o n  o f  improving pulse p r o d u c t i o n  i n  

d e v e l o p i n g  c o u n t r i e s  h a s  b e e d d i s c u s s e d  b y  Masefield, ( 1 9 6 7 ) ,  



Reem ( 1 9 6 7 ) ,  and  S t a n t o n  ( 1 9 7 0 ) .  
- - - - - - - - - -- --- - - - - - - - - - - - - 

E n t o m o l o g i s t s ,  l i k e  t h e  p r a c t i t i o n e r s  o f  mos t  s c i e n t i f i c  

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

r e f l e c t s  t h e  v a l u e  o f  t h e  work t o  t h e i r  s o c i e t y . -  In most  cases 

economic  v a l u e s  are  f o r e m o s t .  The w o r t h  o f  t h e  d i s c i p l i n e  t o  

s o c i e t y  i s  g e n e r a l l y  c o n s i d e r e d  t o  b e  r e l a t i v e  t o  i t s  a b i l i t y - t o  

negat 'e  f a c t o r s  s u c h  a s  p e s t  l o s s e s  t h a t  i n h i b i t  p r o d u c t i o n  and 

p r o f i t s .  Deve lopment  o f  a g r i c u l t u r a l  e n t o m o l o g y  i n  t h e  

i n d u s t r i a l i z e d  c o u n t r i e s  t h e r e f o r e  was, a n d ' c o n t i n u e s  t o  be,  

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

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

g e n e r a l l y  i n  l i n e  w i t h  t h e i r  e conomic  v a l u e .  Those  c u l t i v a r s  o f  

p u l s e  s p e c i e s  t h a t  p r o d u c e  p o d s  o r  s e e d s  e a t e n  or+ p r o c e s s e d  
i - 

w h i l e  s t i l l  g r e e n  h a v e  p r o b a b l y  r e c e i v e d  more a t t e n t i o n  f rom 

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

Q grown f o r  d r y  s e e d .  T h i s  i s  l a r g e l y  b e c a u s e  of  t h e  h i g h e r  p r i c e  

t h a t  v e g e t a b l e - t y p e  l e g u m e s  command p e r  h e c t a r e  t h a n  p u l s e s ,  

econ.omic damage fcrom p e s t s  t h e r e f o r e  b e i n g  a g r e a t e r  l i a b i l i t y .  
* 

When s c i e n t i f i c  p e s t  c o n t r o l  was i n t r o d u c e d  t o  t h e  T h i r d  
7 

World by  c o l o n i a l  g o v e r n m e n t s  o r  by  c o r p o r a t i o n s ,  e f f o r t s  were 

c o n c e n t r a t e d  on t h o s e  c r o p s  t h a t '  p r o d u c e &  c a s h  r e v e n u e s .  In most  

c a s e s  t h e s e  cash c r o p s  were n o t  f o o d  c r o p s  o r ,  a t  l e a s t ,  d i d  n o t  

i n c l u d e  lacal s u b s i s t a n c e  staples such- a s  p u l s e s ,  As a r e s u l t ,  

p l a n t  p r o t e c t i o n  - s c i e n t - i s t s  w o r k i n g  i n  t h e  T h i r d  World h a v e  

h i s t o r i c a l l y  p u t  l i t t l e  e m p h a s i s  on t h e  l o c a l  p u l s e  c r o p s ,  

p e r h a p s  w i t h  t h e  e x c e p t i o n  of g r o u n d n u t s  grown for  o i l .  



~f p u l s e s  i n  d e v e l o p i n g  c o u n t r i e s  a re  t o  jus tify t h e  c o s t  

of improved  p e s t  contmk, t h e y  mtts t ;  hayeL-a market; that ean - 

a b s o r b  i n c r e a s e d  y i e l d s  w h i l e  m a i n t a i n i n g  good p r i c e s .  This is 

a p r i m e  p rob lem i n  many c o u n t r i e s .  Farmers w i l l  n o t  f i n a n c e  

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

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

t h e  p e o p l e  who n e e d  them most  i s  p a r t i c u l a r l y  a p p a r e n t  i n  areas 

where t h e y  are mainly a s u b s i s t a n c e  c r o p .  

.Leakey (1973 )  p r o p o s e d  t h a t  beana  grown f o r  s e e d  i n  r e g i o n s  
a 

of  low r a i n f a l l  i n  t h e  t r o p i c 3  c o u l d  become a c r o p  j u s t i f y i n g  

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

c o n t r o l .  T h i s  would f o l l o w  t h e  e x p e r i e n c e  o f  Nor th  America  

where seed p r o d u c t i o n  i s  l i m i t e d  t o  t h e  a r i d  West. Crops  grown 
4 

on t h e  s l o p e s  o f  M t .  ~ i l i m a n j h o  a n d  p e r h a p s  t h e  Andes would 

a v o i d  many s e e d - b o r n e  disease p r o b l e m s  e n c o u n t e r e d -  when s e e d  i s  
I 

p r o d u c e d  i n  t h e  humid t r o p i c s ,  P r o g r e s s i v e  l o w l a n d  f a r m s r s  would 

b e  l i k e l y  t o  p a y  premium p r i c e s . f o r  s e e d  t h a t  i s  c o n v i n c i n g l y  

d i s e a s e - f r e e . '  

Chemica l  c o n t r o l  of p e s t s  in d e v e l o p i n g  c o u n t r i e s  is  
P ==-==b 8 

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

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

of  t h e  newer  compounds r e q p i r e '  r i g o r o u s  sa fe ty  p r e c a u t i o n s . .  

I n t e r c r o p p i n g ,  a phenomenon p r i m a r i l y  of  t h e  t rop ' ics ,  p r e s e h t s  
- B , -  - -  

h i g h l y  complex p r o b l e m s  i n  terms o f  t o x i c i t y  t o . b o t h  t h e  p l a n t s  
- - 

a n d  b e n e f i c i a l  i n s e c t s .  ~ a v i e s  ( 1 9 7 4 ~ ~ -  1974b) - s u g g e s t e d  t h a t  

under ~ u c h  c i r c u m s t a n c e s  t h e  use o f  i n s e c t i c i d e s  w i l l  r e m a i n  



+a, l e s s  i n t e n s e  t h a n  i n , d e v e l o p e d  c o u n t r i e s  f o r  some time t o  come. 

I n s e c t i c i d e s  - - were - - s e e n  as  - -  being - of - g r e a t e s t  v a l u e  when u s e d  i n  
- - - - - - - - -- - - - - - 

s p e c i a l  a p p l i c a t i o n s  s u c h  as  s e e d  d r e s s i n g s  o r  'GO p r o t e c t  

r e s e a r c h  p l o t s .  

The s c a r c i t y  o f  q u a l i f i e d  w o r k e r s  i n  a g r i c u l t u r a l  r e s e a r c h  

a n d  e x t e n s i o n  i n  T h i r d  World d o u n t r i e s  a n d  t h e  o f t e n  t r a n s i e n t  

n a t u r e  o f  s c i e n t i s t s  v i s i t i n g  f rom i n d u s t r i a l i z e d  c o u n t r i e s  h a s  
P- 

r e s u l t e d  i n  a  d e a r t h  o f  c o h e s i v e ,  b a s i c  s ' c ien t i f9 .c  d a t a  on t h e  

e c o l o g y  o f  t r o p i c a l  a g r i c u l t u r a l  s y s t e m s .  The numerous d e c a d e s  

t h a t  i t  t o o k  ' s c i e n t i s t s  i n  t e m p e r a t e  s e g i o n s  t o  r e a c h  t h e i r  

s t a t e  o f  knowledge  concerning a g r i c u l t u r e  s h o u l d  make 

o n e  r e a l i z e  t h e  d i f f i c u l t i e s  e n c o u n t e r e d  wheh t r y i n g  t o  o b t a i n  

v a l i d  r e s u l t s  f rom work i n  d e v e l o p i n g  r e g i o n s  u n d e r  f a r  more 

p r e s s i n g  time c o n s t r a i n t s .  These  r e g i o n s  are l i k e l y  t o  p r o d u c e  

the most  d r a m a t i c  i n c r e a s e s ' i n  p r o d u c t i o n  y e t  t o  come, b u t  

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

much t h e  same way t h a t  some t e m p e r a t e  c u l t i v a r s  are  o f t e n  n o t  

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

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

u n f a m i l i a r  r e g i o n s  w i t h o u t  undue  a s s u m p t i o n s  based  on 

e x p e r i e n c e s  g a i n e d  u n d e r  t e m p e r a t e  c o n d i t i o n s .  
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The deve lopmen t  o f  t h e  p e s t  management c o n c e p t  i n  . 

i n d u s t r i a l i z e d  n a t i o n s  i s  t h e  r e s u l t  o f  e x p e r i e n c e  gleaned f rom . 

d e c a d e s  o f  e x p e r i m e n t a l  r e s e a r c h  a n d  o b s e r v a t i o n .  I n  Nor th  



America, pest management has come t o  mean a high level of 

u n d e r a t e n d i n g -  of ~t-crop's culture,-economics ,-and- avai h t b l e -  

' c o n t r o l  me thods .  It is b e i n g  p o p u l a r i z e d  as  a means of reducing 

l o s s e s  t h r o u g h  t h e  i n t e g r a t i o n  o f  v a r i o u s  c o n t r o l  me thods  t h a t  , 

a r e  imp lemen ted  on t h e  ba s i s  o f  p e r f o d i e  p e s t  p o p u l a t i o n  s u r v e y s .  

I n  a d d i t i o n ,  i t  i s  hoped  t o  b e  a method o f  r e d u c i n g  t h e  

e n v i r o n m e n t a l  damage t h a t  c a n  come f rom o v e r - u s e  o f  c e r t a i n  

p e s t i c i d e s .  There is the  p o s s f b l i t y  in the  f o r e s e e a b l e  f u t u r e  of 
. " 

t h e  u s e  o f  complex  m a t h e m a t i c a l  m o d e l s  u t i l i z i n g  i n p u t s  of b o t h  

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

b e  b a s e d  o n . t h e  p r o b a b i l i t y  of a  p e s t ' s  potential f o r  damage. 

E c o l o g i c a l  m o d e l s  h a v e  b e e n  d e v e l o p e d  f o r  many c r o p - p e s t  

s y s t e m s ,  b u t - . t h e  l e v e l  of accuracy needed  t o  a p p l y  them t o  

p r a c t i c a l  p r o b l e m s  h a s  u s u a l l y  been  l a c k i n g .  S o y b e a n s  i n  t h e  

s o u t h e r n  U n i t e d  S ta tes  h a v e  r e c e n t l y ' b e c o m e  t h e  s u b j e c t  of a . 

c o o r d i n a t e d  e f f o r t  a t  m o d e l i n g  (Newson 1974).  

Pest  management p r o g r a m s  i n  ove r  30 s t a t e s  are b e i n g  funded  
JI'- 

by t h e  U .S. D e p a r t m e n t  of ~ g r i c u l t u r e  .\ The basic p l a n  c a l l a  ' for 
i 

" s c o u t s v  t o  c h e c k  s e l e c t e d  f i ' e l d s  a t  w e e k l y  i n t e r v a l s ,  t h e  

d e c i s i o n  t o  a p p l y  p e s t i c i d e s  b e i n g  made on  t h e  basis o f  t h e i r  

c o u n t s  o f  p e s t  p o p u l a t i o n s .  C u l t u r a l  p r a c t i c e s  a re  a l s o  n o t e d  i n  
* 

i h e  hope  o f  i n t e g r a t i n g  them i n t o  t h e  p rog ram.  Soybean  h a s  been 

a m a j o r  t a r g e t  and  cal programs  have r e c e n t l y  i n c l u d e d  p e a n u t s  
La, Q 

- 
- -  - 

- 'b - - - - 

( F r e n c h  1973; - ~ o e l a c h ~ r  e t  'al. 1973) and  lima b e a n s  (Bushing and 
7- . - 

B u r t o n  1974;  Di v e l y  a n d  Caron t 9 7 4 ) .  These  p i l o t  p r o g r a m s  are 

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

d i s e a s e s , '  and  weeds on c r o p s  whose varue j u s t i f i e s  t h e  added 



e x p e n s e .  I n  some cases t h e y  may be  c a r r i e d  o u t  by " p e s t  

- - - management s p e c i a l - i s t s t f  who are kirs6by--thefarmer t-o-take - - , 

c h a r g e  o f  p e s t  ~ o ~ t r o l  r e s p o n s i b i l i t e s  ( C o u n c i l  on  E n v i r o n m e n t a l  

Q u a l i t y  1972).  

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

l e v e l  o f  a p p l i e d  s c i e n c e  now b e i n g  e x p e r i m e n t a l l y  a t t e m p t e d  on a 

P j  
few p u l s e  s p e c i e s  i n  t h e  U S A ,  what  i s  i t s  p o t e n t i a l  f o r  t h o s e  

p a r t s  o f  t h e  world t h a t  are  s t i l l  s t r u g g l i n g  t o  fe-ed t h e m s e l v e s ?  

If pest management i s  meant  t o  refer  o n l y  t o  s u p e r v i s e d ,  

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

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

p u l s e  c r o p s  grown i n  d e v e l o p i n g  c o u n t r i e s .  However,  $he term h a s  

s u f f e r e d  i n  e x a c t n e s s  of  meaning  b y  i t s  m u l t i t u d e  o f  d e f i n i t i o n s  

a n d  h a s  come t o  b e  used by  many t o  i n d i c a t e  a n  a t t i t u d e  
c .  

t o w a r d  t h e  problem r a t h e r  t h a n  a s  a p a r t i c u l a r  c o n t r o l  strategy. 

T h i s  v i e w p o i n t  seres p e s t  management a g  a p r o c e s s  u t i l i z i n g  

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

keeping i n  mind t h e  p o t e n t i a l  e n v i r o n m e n t a l  d sawbacks  t h a t  c a n  

accompany some c o n t r o l .  p r o g r a m s .  This less s t r i c t  d e f i n i t i o n  

t r i e s  t o  acknowledge  a c o n t r o l  p rog ram ' s  r e l a t i v e  a d v a n c e  o v e r  

p r e v i o u s l y  employed m e t h o d s ,  b u t  it e f f e c t i v e l y  d i l u t e s  t h e  

meaning  of " p e s t  managementn f r o m  t h e  o r i g i n a l .  

R e l a t i v e l y  g r e a t  improvemen t s  i n  p e s t  c o n t r o l  c a n  t a k e  p l a c e  
3 

- -- -- - 

during t h e  e a r l y  stages o f  a G u n t r y ' s  d e v e l o p m e n t  of 

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

a r e  a v a i l a b l e .  O f t e n  c u l t u r a l  c o n t r o l s  r e q u i r i n g  a greater  

c h a n g e  i n  t h e  farmers' h a b i t s  t h a n  i n ' t h e i s  t e c h n i c a l  e x p e r t i s e  



c a n  b e  i m p l i m e n t e d  by  e x t e n s i o n  w o r k e r s  h a v i n g  o n l y  moderate 
- 

t r a i n i n g .  - T h e  t r a i n i n g -  - -  - o f  a _ g r i c u l t u r a l i s t s  spec-ia-ing in- 

e d i b l e  l egumes  s p e c i f i c a l l y  f o r  and  i n  d e v e l o p i n g  c o u n t r i e s  was 

d i s c u s s e d  by F e r n a n d e z  ( 1 9 7 3 ) .  

I n  t h e  l a s t  d e c a d e  o r  s o  t h e  o v e r r i d i n g  i m p o r t a n c e  of 

d r a s t i c a l l y  i n c r e a s i n g  t h e  w o r l d ' s  a g r i c u l t u r a l  p r o d u c t i v i t y  h a s  

g e n e r a l l y  be'come acknowledged .  P u l s e s  w i l l  n e c e s s a r i l y  be  a 

v i t a l  p a r t  o f  t h i s  e f f o r t ,  f o r  r e a s o n s  p r e s e n t e d  i n  the 

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

d e p e n d s  on t h e  " p o o r  mans meatv. The a f f l u e n t  n a t i o n s  may 
1 

c o n s i d e r  p u l s e s  o f  sedandary i m p o r t a n c e ,  b u t  the t r e n d  toward 

food shortages on a l l  f r o n t s  w i l l  L i k e l y  d r i v e  up t h e  v a l u e  o f  

p u l s e s  t h r o u g h o u t  t h e  w o r l d .  

The r e a l i z a t i o n  t h a t  coming  f o o d  s c a r c i t i e s  c o u l d  h a v e  

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

and  economic  s i t u a t i o n ,  i n  a d d i t i o n  t o  causing w i d e s p r e a d  

s u f f e r i n g ,  p rompted  a c t i o n  f rom h o l d e r s  of  k e y  p o s i t i o n s  i n  many 

Wes te rn  n a t i o n s .  One r e s u l t  t h a t  r e v o l u t i o n i z e d  a g r i c u l t u r a l  

r e s e a r c h  f o r  t h e  T h i r d  World was t h e  e s t a b l i s h m e n t  o f  
\ 

i n t e r n a t i o n a l  research i n s t i t u t e s  endowed w i t h  f u n d s  d e r i v e d  

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

o f  g e n e t i c a l l y  improved  w h e a t ,  c o r n ,  and  r i c e  d e v e l o p e d  a t  the 

I n t e r n a t i o n a l  C e n t e ~ ,  f o r  Maize a n d  Whea t  Improvement  (CIMMYT) 

an6  the  I n t e r n a t i o n a l  RiceL Research I n s t i t u t e  (IRRI) became t h e  

fo remos t -  articles of the tFgreen  r e v o l u t i o r i w .  Great i n c r e a s e s  i n '  

y i e l d s  i n  many c o u n t r i e s  h a v e  i n  f a c t  been  r e a l i z e d ,  b u t  t h e y  

mus t  be accompan ied  w i t h  t h e  u n d e r s t a n d i n g  t h a t  s u c h  advances  



a r e  o n l y  b u y i n g  time u n l e s s  p o p u l a t i o n  g r o w t h  i s  restrained.  The 

e f f e c t i v e n e s s  of i r n t e r r r a t i o n a l k n s t f  t u t x r m r k l m g  o n  ~ p e z i f i c -  - - - 

c r o p s  became a p p a r e n t  a n d  s e v e r a l  more are  now i n  o p e r a t i o n .  

Those  whose work i n c l u d e s  p u l s e  c r o p s  are d e s c r i b e d  be low.  
t 

The World Bank i n  1971 a g r e e d  t o  t a k e  o v e r  t h e  f i n a n c i n g  

B o f  mos t  of t h e s e  i n s t i t u t e s  f rom t h e i r  f rmer s p o n s o r i n g  

f o u n d a t i o n s ,  p r i m a r i l y  F o r d  a n d  R o c k e f e l l e r .  A C o n s u l t a t i v e  

Group on I n t e r n a t i o n a l  A g r i c u l t u r a l  R e s e a r c h  ( C G I A R )  was formed 

u n d e r  t h e  j o i n t  s p o n s o r s h i p  o f  t h e  World Bank, t h e  Food m d  

A g r i c u l t u r e -  O r g a n i z a t i o n  (FAO) and  t h e  U n i t e d  N a t i o n s  

Development  Programme (UNDP) w i t h  Canada p l a y i n g  a l e a d i n g  ro le .  

The C G I A R  c o n s i s t e d  o f  29 c o u n t r i e s  as  o f  1973 and  f u n d e d  six.L 

i n s t i t u t e s .  A T e c h n i c a l  A d v i s o r y  Commit tee  o f  t w e l v e  s c i e n t i s t s  

was a l s o  e s t a b l i s h e d  t o  s u g g e s t  r e s e a r c h  p r i o r i t i e s ,  (World Bank 
1 

1971,1973) .  

Each o f  t h e  i n s t i t u t e s  employs  a n  i n t e r n a t i o n a l  s e l e c t i o n  
' > 

o f  s e i e n t i s t s ' w h o  a re  a s s i g n e d  t h e  i m p o r t a n t  t a s k s  r e l a t i v e  t o  

i n c r e a s e d  f o o d  p r o d u c t i o n .  The g r e a t  need  f o r  c o o o p e r a t i o n  
- 

between  the '  i n s t i t u t e s  and  r e s e a r c h  w o r k e r s  a t  mare l o c a l  
> 

i n s t i t u t i o n s  was s t r e s s e d  by  N i c k e l  ( 1 9 7 4 ) .  The new s e e d s  and  - 
improved  h u s b a n d r y  t e c h n i q u e s  d e v e l o p e d  a t  t h e  i n s t i t u t e s  must  

b e  t e s t e d  a n d  e v a l u a t e d  by  l o c a l  w o r k e r s  s i n c e  t h e i r  f e e d b a c k  
1 

d e t e r m i n e s  t h e  r a t i n g  of a n , i t e m O s  a c t u a l  s u c c e s s  i n  t h e  field. 
- - - -  - 

B u i l d i n g  and  u t i l i z i n g  l a r g e  .ge;m p la sm c o l l e c t i o n s  f o r  p l a n t  3 

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

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



A t  l e a s t  t h r e e  o f  t h e  institutes fundeh  b y  t h e  C o n s u l t a t i v e  
0 

Group are  now u n d e r t a k i n g  ~ e s e a r c h s e ~ o n s ~ b i l i t i e s  foF s p e c i f i c  

p u l s e  c r o p s .  A G r a i n  Legume Improvement  p rog ram was begun. i n  

1970 a t  t h e  I n t e r n a t i o n a l  I n s t i t u t e  o f  T r o p i c a l  A g r i c u l t u r e  

( I I T A )  [P.M.B. 5320;  I b a d a n ,  Nigeria] .  T h i s  i n s t i t u t e  has been  

a s s i g n e d  by t h e  I C G A R  p r i m a r y  w o r l d  r e s p o n s i b i l i t y  fo r  cowpea 

r e s e a r c h  a n d  s e c o n d a r y  r e s p o n s i b i l i t y  f o r  soybean '  and p i g e o n  

p e a .  Some work i s  a l s o  b e i n g  c a r r i e d  o u t  on  aung and lima beans. 
k-, 
b 

The l a t t e r  h a s  p r o v e n  i t s e l f  t o  p o s s e s s  a n  trunusu&-lly h i g h  l e v e l  

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

( I n t e r n a t i o n a l  I n s t i t u t e  of T r o p i c a l  A g r i c u l t u r e  1973) .  About 

90 p e r  c e n t  o f  t h e  e n t o m o l o g i c a  p rog ram i s  d e v o t e d  t o  p e s t s  of 7 -. 
cowpeas .  C u l t i v a r s  h a v e  b e e n  d i s c o v e r e d  w h i c h  p o s s e s s  a 

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

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

T h i s  may pr-ovibe t h e  b e g i n n i n g s  o P  arm i n t e g r a t e d  c o n t r o l  

p rog ram.  
, 

The I n t e r n a t i o n a l  C e n t e r  f o r  T r o p i c a l  A g r i c u l t u r e  

( C I A T )  [ A p a r t a d o  Aereo  67-13, C a l i ,  Co lumbia ]  s p e c i a l i z e s  i n  . 

r e s e a r c h  on c a s s a v a  and  common b e a n s .  The  e n t o m o l o g y  program 

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

s u b f a s c i a t u s  (Boh.  1, a  s e v e r e l y  damaging  p e s t  o f  s t o r e d  p r o d u c t s .  

An i n t e g r a t e d  c o n t r o l  p a c k a g e  f o r  l e a f h o p p e r s  a n d  s p i d e r m i t e s  i s  
- - - - - - - - 

a l s o  b e i n g  a c t i v e l y  p u r s u e d  ( A .  van Schoonhoven ,  p e r s o n a l  
- - 

c o m m u n i c a t i o n ) .  The p r o c e e d i n g s  o f  a s e m i n a r  h e l d  a t  C I A T  i n  
. . 

1 9 7 3  on l l P o t e n t i a l s  o f  f i e l d  b e a n s  a n d  o t h e r  f o o d  l e g u m e s  i n  - 

L a t i n  America"  have b e e n  p u b l i s h e d  and p r o v i d e  one sf t h e  mos t  
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u p - t o - d a t e  and  e x t e n s i v e  d i s c u s s i o n s  o f  p u l s e  c r o p  research f o r  

d e v e l o p i n g  c o u n t r i e s  ava i l ab l e  (Wa11--?973) .- - - -- 
- - -  -- -- 

- - 

The r e c e n t l y  e s t a b l i s h e d  I n t e r n a t i o n a l  C r o p s  R e s e a r c h  

I n s t i t u t e  f o r  t h e  Semi- f i r id  T r o p i c s  (ICRISAT) [I-11-256, 

Begumpet ,  Hyderabad  500016 ,  A . P . ,  I n d i a ]  h a s  p r i m a r y  

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

program i s  j u s t  g e t t i n g  underway i n  1974 a n d  w i l l  i n c l u d e  a n  

e n t o m o l o g y  s e c t i o n  ( C .  F .  B e n t l e y ,  p e r s o n a l  c o m m u n i c a t i o n ) .  

I C R I S A T  is  c u r r e n t l y  c o m p i l i n g  a d i r e c t o r y  o f  research w o r k e r s  - 

on p u l s e  c r o p s  ( P .  J .  Shannon ,  p e r s o q a l  c o m m u n i c a t i o n ) .  

The A s i a n  V e g e t a b l e  R e s e a r c h  and  Development  C e n t e r  ( A V R D C )  

[P.O. Box 4 2 ,  S h a n h u a ,  T a i n a n , . T a i w a n ]  i s  a n o t h e r  r e c e n t  
i 

a d d i t i o n  t o  t h e  p o o l  of e x p e r t i s e .  1t)is b e g i n n i n g  a b r e e d i n g  

program t o  i n o l u a e  s even  species  o f  h - i a s e o l u s ,  oowpea,  a n d  g o a  

b e a n  ( P s o p h o c a r p u s  t e t - r a g o n o l o b u s )  (MacKenzie 1 9 7 3 ) .  No 

i n f o r m a t i o n  was a v a i l a b l e  on t h e  b e g i n n i n g  of  e n t o m o l o g i c a l  work 

t h e r e  : . 

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

i n  t h e  m i d w e s t e r n  and s o u t h e r n  U n i t e d  S t a t e s .  The I n t e r n a t i o n a l  

Soybean  Program o f . t h e  U n i v e r s i t y  o f  I l l i n o i s  a n d  

t h e  U n i v e r s i t y  o f  P u e r t o  R i c o  i s  c o n c e r n e d  w i t h  a l t  p h a s e s  o f  

~ o y b e a n  p r o d u c t i o n ,  p r o t e c t i o n ,  a n d  p r o c e s s i n g .  One of i t s  , I 

e a r l i e r  p r o j e c t s  s u r v e y e d  p o t e n t i a l  - s o y b e a n  p r o d u c i n g  areas I i n  
- -- - -  

India and  i d e n t i f i e d  s e v e r a l  r e g i o n s  s u i t a b l e  f o r  t h i s  c r o p  whe re  

i t  had n o t  b e e n  commonly grown (Reem 1967) .  R e c e n t l y  INTSOY 

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

r e s e a r c h  c o o r d i n a t i o n ,  s p e c i a l  t r a i n i n g ,  and  t e c h n i c a l  a s s i s t e n c e  
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f o r  d e v e l o p i n g  c o u n t r i e s .    he d i r e c t o r a t e  i s  a t  t h e  
- - 

U n i v e r s i t y  o f  I l l i n o i s - [ T  1% Mumfor&-Hall; Urbana ,  Iiiinois] .- 
The I n t e r n a t i o n a l  Deve lopment  Research d C e n t r e  . o f  

Canada h a s  p r o v i d e d  f u n d i n g  f o r  n i n e  o v e r s e a s  p r o j e c t ' s  

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

e s t a b l i s h m e n t  i n  1970 a n d  June 1974. Major  p r o j e c t s  h a v e  

i n c l u d e d :  a  l e a d i n g  r o l e  i n  t h e  e s t a b l i s h m e n t  o f  I C R I S A T  i n  

I n d i a ;  f u n d i n g  o f  p i g e o n  pea  research a t  t h e  U n i v e r s i t y  of t h e  

West I n d i e s ,  K i n g s t o n ,  Jamaica; and  .aid t o  t h e  k r i d  L a n d s  

A g r i c u l t u r a l  Deve lopment  Program (ALAD) i n  Beirpt ,  Lebanon 

( I n t e r n a t i o n a l  Deve lopment  a n d  R e s e a r c h  C e n t r e  1974; V e i n o t t e  

1 9 7 4 ) .  
e 

The U n i t e d  S t a t e s  Depa r tmen t  o f  A g r i c u l t u r e  (USDA) a n d  

t h e  U.S. Agency f o r  I n t e r n a t i o n a l  Deve lopment  (USAID) h a v e  

been  * .  o f f i c i a l l y  i n v o l v e d  i n  many g r a i n  l egume  improvement 

p r o j e c t s  i n  t h e  T h i r d  Morld. The USDA h a s  s p o n s o r e d  d o z e n s  o f  

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

i n s t i t u t i o n s  u n d e r  t h e  " S p e c i a l  F o r e i g n  C u r r e n c y  Programw 

( P u b l i c  Law 4 8 0 ) .  Under t h i s  p r o g r a m ,  f u n d s  a c c r u i h g  t o  t h e  

U S A  f o r  g o o d s  p r o v i d e d  a r e  s p e n t  i n  t h e  c o u n t r y  o f  o r i g i n .  . 

I n d e x e s  t o  t h e  p r o j e c t s  and  t h e i r  r e s u l t s  are  a v a i l a b l e  (U.S. 

Depa r tmen t  o f  A g r i c u l t u r e  1974a, 1974b) .  

The R e g i o n a l  P u l s e  Improvement  P r o j e c t  ( R P I P )  was i n i t i a t e d  
- - - - - - - - 

b y  U S A I D  i n  I r a n  i n  1965 and  t h e  f o l l o w i n g  y e a r  i n  India. 
- - 

~mall,&ams of  U . S .  A g r i c u l t u r a l  R e s e a r c h  ser<ice s c i e n t i s t s  

we re  s t a t i o n e d  i n  e a c h  c o u n t r y  and  f o r m a l  w o r k i n g  

r e l a t i o n s h i p s  were  e s t a b l i s h e d  w i t h  t h e  l o c a l  a g r i c u l t u r a l  
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r e s e a r c h  c e n t e r s .  R e s u l t s  were n o t  of t h e  d r a m a t i c  "miracle 
- - 

- - 

g r a i n n  v a r i e t y  t h a t C h a d  been e x p e c t e d  bF35mKw.ithout 

j u s t i f i c a t i o n .  Improvement  o f  t r o p i c a l  p u l s e s  was a d i f f e r e n t  - 

s i t u a t i o n  compared t o  c r o p s  s u c h  a s  wheat t h a t  were a l r e a d y  

h i g h l y  d e v e l o p e d  i n  t e m p e r a t e  r e g i o n s .  T h e r e  was no  s i m p l e  

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

t o o  b a s i c  t o  e x p e c t  g r e a t  r e t u r n s  i n  o n l y  a few y e a r s .  A 

b i b l i o g r a p h y  on  3 1  species o f  p u l s L e  c r o p s  w a s  p r e p a r e d  r e f e r r i n g  
r 

t o  a p p r o x i m a t e l y  20060 a r t i c l e s ,  6000 o f  them a b s t r a c t e d  

( R e g i o n a l  P u l s e  Improvement  P r o j e c t  1 9 6 9 , 1 9 7 0 ) .  U n f o r t u n a t e l y ,  

it h a s  n o t  b e e n  p u b l i s h e d  ( J .  M: S c h a l k ,  p e r s o n a l  
& 

c o m m u n i c a t i o n ) .  The U S A  p u l l e d  o u t  o f  t h e  R P L P  i n  I n d i a  i n  1970 

and  f r o m  I r a n  i n  5971  d u e  t o  b u d g e t  cuts. 

The RPIP s t i m u l a t e d  a l a r g e  i n c r e a s e  i n  p u l s e  i n t e r e s t  

and  research c a p a b i l i t y  and  n a t i o n a l  o r g a n i z a t i o n s  are 

c o n t i n u i n g  t h e  work .  The P l a n  O r g a n i z a t i o n  o f  t h e  gove rnmen t  of 

I r a n  i s  f u n d i n g  r e s e a r c h  on s e v e r a l  p u l s e s ,  p a r t i c u l a r l y  

c h i c k p e a ,  l e n t i l ,  a n d  mung bean. An impor ta rk t  r e s u l t  o f  t h e  work 

t h e r e  h a s  been  t h e  i d e n t i f i c a t i o n  of' c u l t i v a r s  whose s e e d s  are  

n o t  a t t r a c t i v e  t o  o v i p o s i t i o n - b y  C a l l o s o b r u c h u s  s p p . *  s e r i o u s  

p e s t s  o f  - p u l s e s  i n  b o t h  f i e l d  a n d  s t o r a g e  ( S c h a l k  1973) .  The 

I n d i a n  C o n g r e s s  on  A g r i c u l t u r a l  Research e s t a b l i s h e d  t h e  A l l  

I n d i a  C o o r d i n a t e d  - P u l s e  - - P r o j e c t  - t o  c a r r y  - o n  - t h e  work - begun  - w i t h  - 

- -- - 

t h e  R P I P .  I n d i a  i s  a p r o d u c e r  a n d  consumer  o f  v a s t  amoun t s  o f  
- - - -  - 

p u l s e s  and i ts  a g r i c u l t u r a l  rsit ies and i n s t i t u t e s  are  

c o n d u c t i n g  a v e r y  o f  t h e  w o r l d ' s ' r e s e a r c h  on 

t r o p i c a l  p u l s e s ,  
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, The B r a z i l i a n  N a t i o n a l  Soybean Program was i n i t i a t e d  and  
- - 

- 
- - -  

p a r t i c i p a t e d  i n  b y  U S A I D ,  t h e  I R I  R e s e a r c h  1 n s t i G t e  t b f  New 

York ] ,  and  s e v e r a l  u n i v e r s i t i e s  i n  the U S A .  Y i e l d  t r i a l s  a n d  t h e  

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

were t h e  m a j o r  a c c o m p l i s h m e n t s  (Reem 1 9 6 7 ) .  B r a z i l ,  the  ,woild's 

l a r g e s t  p r o d u c e r  o f  P h a s e o l u s  v u l g a r i s ,  h a s  c a r r i e d  o'ut r e s e a r c h  

on b e a n s , s i n c e  t h e  e a r l y  1960's u n d e r  t h e  c o o r d i n a t f o n  o f  i ts  

N a t i o n a l  Bean  omm mission. A N a t i o n a l  Bean P r o j e c t  i s  now . 

underway a t  t h e  F e d e r a l  U n i v e r s i t y  o f  Vicosa, [ V i c o s a ,  M.G. ,  

B r a z i l ]  ( R o b k t a i l l e  1 9 7 4 ) .  P r i m a r y  work w i l l  b e  on n i t r o g e n  

f i x a t i o n  and  germplasm s c r e e n i n g  f o r  d i s e a s e  r e s i s t a n c e  a n d  

f a v o r a b l e  c u l t u r a l  c h a r a c t e r i s t i c s .  

P u l s e  r e s e a r c h  i n  L a t i n  America is spread  w i d e l y  t h r o u g h o u t  

many u n i v e r s i t i e s  a n d  o r g a n i z a t i o n s .  P i n c h i n a t  (19-73) r e p o r t e d  

t h e  r e s u l t s  of a  s u r v e y  on p u l s e  r e s e a r c h  c o n d u c t e d  b y  t h e  

Institute I n t e r a m e r i c a n o  de C i e n c i a s  A g r i c o l a s  ( I I C A )  

[ T u r r i a l b a ,  C o s t a  R i c a ]  o f  t h e  O r g a n i z a t i o n  o f  American S ta tes .  

The I I C A ' s  C e n t r o  I n t e r a m e r i c a n o  d e  ~ o c u m e n t a c ~ o n  e Information 

A g r i c o l a  (1972 )  (CIDIA) i s  a p r i n e = s o u r c e  o f  i n f o r m a t i o n  on  

pulses a n d  h a s  p roduced  s e v e r a l  e d i t i o n s  of c o m p r e h e n s i v e  

b i b l i o g r a p h i e s  on P h a s e o l u s  s p p .  a n d  Vigna  - s p p .  

E f f o r t s  a r e  underway t o  d e v e l o p  an i n f o r m a t i o n  n e t w o r k  

among f o o d  legume w o r k e r s  i n  L a t i n  Ameriqa - t o  h e l p  c o o r d i n a t e  - - - 

e f f o r t s  and - p u b l i c i z e  - r e s u l t s .  P r o p o s a l s  (Anon. 1973;  Monge 
+ 

4973)  have c a l l e d  f o r  t h e  e s t a b l i s h a e n t  o f  a n  o r g a n i z a t i o n a l  

- p u b l i c a t i o n  similar t o  t h a t  p r o v i d e d  b y  t h e  Bean Improvement  

C o o p e r a t i v e  f 1 9 7 4 )  ( B I C )  , a n  o r g a n i z a t i o n  p r i m a r i l y  o r i e n t e d  



t o  N o r t h  Amer ica .  
- -- - - - -- - - - - - -  

A t  many r e s e a r c h  i n s t i t u $ i o n s ,  e n t o m o l o g i c a l  r e s e a r c h  o n -  

p u 1 s e s . i ~  meshed w i t h  n o t  o n l y  o t h e r  a s p e c t s  o f  p l a n t  

p r o t e c t i o n ,  b u t ' w i t h  t h e  w h o l e  p r o b l e m  o f  l egume  p r o d u c t i o n .  The 

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

e v i d e n t  a t  t h e  i n t e r n a t i o n a l  c r o p  improvement  c e n t e r s  w h e r e  

p l a n t  b r e e d i n g  i s  a  p r i m e  component  o f  t h e  p rog ram.  If new 

c u l t i v a r s  a re  t o  b e  c o m m e r c i a l l y  s u c c e s s f u l ,  t h e y  must be  

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

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

c u l t u r a l  a n d  e n e r g y  i n p u t ,  a n d  good m a r k e t i n g  q u a l i t i e s .  

T h e s e  e x a m p l e s  o f  r e s e a r c h  e f f o r t s  on p u l s e s  a re  n o t  

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

a a k i n g  some e f f o r t  i n  t h e  c o n t r o l  o f  i n s e c t s  on  p u l s e s ,  u s u a l l y  

as  p a r t  o f  a v e g e t a b l e  o r  f i e l d  c r o p s  p rog ram.  However,  the 

p r o g r a m s  o u t l i n e d  a b o v e  do  i n c l u d e  mos t  o f  t h e  l a r g e - s c a l e  o r  

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

p a r t i c u l a r l y  t h o s e  i n  the T h i r d  World.  T h i s  i n d i c a t e s  the ~ e c e n t  

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

c o u n t r i e s  and t h e  p r o b l e m s  y e t  t o  b e  ove rcome  i f  p u l s e s  are t o  

make t h e i r  - p o t e n t i a l  c o n t r i b u t i o n  t o  t h e  human d i e t .  P u l s e s  h a v e  ' 

b e l a t e d l y  b u t  w i d e l y  become a p o p u l a r  s u b j e c t  f o r  r e s e a r c h .  The 

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

common l a c k  o f  s o p h i s t i c a t i o n  i n  p e s t  c o n t r o l  p r o v i d e  a f e r t i l e  
a - 

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

allow. 
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