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C o n t e n t s 

P r e f a c e 

This bibliography has been published to provide annotated information about 
selected publications concerning pigeonpea diseases in retrospective support of 
the abstracts published since 1982 in the International Pigeonpea Newsletter (also 
published by ICRISAT). 

This compilation is not comprehensive, but it lists the more important documents 
of which the authors have become aware during their work at ICRISAT Center and 
elsewhere. For fuller information readers should consult information available from 
the Commonwealth Agricultural Bureaux (e.g., via the internationally accessible 
Dialog data base) or from FAO (via the AGRIS data base). 

Language abbreviations used in the citations are as follows: 
De = German Es = Spanish Fr = French 
It = Italian Pt = Portuguese 

The authors gratefully acknowledge assistance given in the compilation of 
this bibliography by R. Narsing Rao, S. Prasannalakshmi, S. Varma, J.B. Wills, 
and N. Raghavan. 
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Bibliographical Entries 

1. ABOUL-EID, H.Z., and GHORAB, A . I . 1974. P a t h o l o g i c a l e f f e c t s o f Heterodera 
c a j a n i on cowpea. P l a n t Disease Repor te r 58 : 1130-1133. 

A p o p u l a t i o n of Heterodera c a j a n i in Egypt caused t h e f o l l o w i n g e f f e c t s on 
cowpea (Vigna u n g u i c u l a t a spp u n g u i c u l a t a cv B a l a d y ) : a r e t a r d a t i o n in t h e 
emergence of leaves , a r e t a r d a t i o n in t h e emergence and r e d u c t i o n in number 
of f l o w e r i n g buds, c o l o r e d f l o w e r s , growing pods, and y i e l d , and r e d u c t i o n in 
p l a n t h e i g h t . Feeding of H. ca jan i on cowpea r o o t s was proved by t h e 
f o r m a t i o n o f t y p i c a l s y n c y t i a . Several h i s t o l o g i c a l ma l fo rmat ions in cowpea 
roo t s were photographed and d e s c r i b e d . 

2. ABRAMS, R., MORALES, A . , and JULIA, P . J . 1978. S ta tus of research on 
pigeonpeas in Puer to R i co . T r o p i c a l Gra in Legume B u l l e t i n 11 -12 :17 . 

Diseases repo r ted to be impo r tan t in Puer to Rico a re stem canker 
(Phv tophthora p a r a s i t i c a ) , r u s t (Uromyces d o l i c h o l i ) , and f o l i a r d iseases 
caused by C o l l e t o t r i c h u m sp, Phoma sp, and Cercospora sp . A d isease 
(w i t ches ' broom?), probably caused by mycoplasma, is spread ing th roughou t t h e 
i s l a n d . 

3. ACLAND, J . D . 1971 . East A f r i c a n c r o p s . London, UK: Longman. pp .140 -141 . 

The y i e l d s of pigeonpea are seldom s e r i o u s l y reduced by d i sease . An 
excep t i on is t h e inc idence of fusar ium w i l t (a funga l d isease caused by 
Fusarium udum), which is common in Kenya. Crop r o t a t i o n is t h e on l y method 
o f avo i d i ng fusa r ium w i l t . 

4. ADSUAR, J. 1964. A mosaic d isease of cowpea (Vigna s i n e n s i s Savi) in Puer to 
R i co . Journa l o f A g r i c u l t u r e o f t h e U n i v e r s i t y o f Puer to R1co 48 :264 . 

A v i r u s i s o l a t e d f rom cowpea p l a n t s w i t h m o t t l e d , misshapen, and dwarfed 
leaves was i n a c t i v a t e d by d i l u t i o n to 1:10,000, hea t ing to 60°C f o r 10 min, 
or by s to rage in v i t r o f o r 48 h a t 28-30°C. The v i r u s was a l s o t r a n s m i t t e d 
to plgeonpea, Canava l ia e n s i f o r m i s , Desmod ium d i s t o r t u m , and D. gy ro i des . 
The r e l a t i o n s h i p o f t h i s v i r u s to o the rs i n f e c t i n g cowpea i s being 
i n v e s t i g a t e d . 

5. AGARWAL, G.P., NEMA, K.G., and BELIRAM, R. 1959. Fungi caus ing p l a n t d iseases 
a t Jaba lpu r (Madhya Pradesh) . P t 1 . Proceedings o f t h e Na t iona l Academy o f 
Sciences of I n d i a , Sec t i on B 29 :314 . 

Pathogens found in and around Jaba lpu r on c u l t i v a t e d and w i l d p l a n t s a re 
l i s t e d w i t h host names. The l is t inc ludes w i l t (F. udum) of p lgeonpea. 

6. AGNIHOTHRUDU, V. 1953. So i l c o n d i t i o n s and r o o t d i seases . Pt 8. Rhizosphere 
m i c r o f l o r a o f some o f t h e impor tant c rop p l a n t s o f south I n d i a . Proceedings 
of t h e I n d i a n Academy of Sciences, Sec t ion B 3 7 : 1 - 1 3 . 

Var ious f u n g i were i s o l a t e d from t h e rh i zosphe re s o i l o f pigeonpea, I n c l u d i n g 
F u s a r i u m s p p . 
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7 . AGNIHOTHRUDU, V . 1 9 5 5 . I n c i d e n c e o f f u n g i s t a t i c o r g a n i s m s i n t h e r h i z o s p h e r e 
o f p i g e o n p e a ( C a j a n u s c a j a n ) i n r e l a t i o n t o r e s i s t a n c e and s u s c e p t i b i l i t y t o 
w i l t caused b y F u s a r i u m udum B u t l e r . N a t u r w i s s e n s c h a f t e n 4 2 : 1 - 2 . 

Abundan t S t r e p t o m y c e s g r i s e o l u s was i s o l a t e d f r o m t h e c o l o n i e s o f r e s i s t a n t 
p l a n t s . S . e r y t h r o c h r o m o g e n u s and a n u n i d e n t i f i e d s p e c i e s we re a l s o 
i n h i b i t o r y . A c t i n o m y c e t e s t h u s i s o l a t e d e x e r t e d maximum i n h i b i t i o n o f F . 
udum o n a medium p r e p a r e d w i t h r o o t e x t r a c t s o f t h e r e s i s t a n t s t r a i n , b u t 
we re o n l y w e a k l y a n t a g o n i s t i c o n r o o t e x t r a c t s medium o f t h e s u s c e p t i b l e 
s t r a i n . F . udum s u r v i v e d f o r s h o r t e r p e r i o d s i n t h e r h i z o s p h e r e s o i l o f 
r e s i s t a n t p l a n t s t h a n o f s u s c e p t i b l e p l a n t s . 

8 . AGNIHOTHRUDU, V . 1 9 5 7 . The d e n s i t y o f t h e r h i z o s p h e r e m i c r o f l o r a o f p i g e o n p e a 
( C a j a n u s c a j a n [ L . ] M i l l s p . ) i n r e l a t i o n t o t h e w i l t caused b y F u s a r i u m udum 
( F . m e r i s m o i d e s ) B u t l e r . N a t u r w l s s e n s c h a f t e n 4 4 : 4 9 7 . 

The r h i z o s p h e r e p o p u l a t i o n o f p i g e o n p e a i n c r e a s e d in number i n t h e p r e s e n c e 
o f F . m e r i s m o i d e s , t h e number o f f u n g i d e c r e a s i n g b u t t h e number o f b a c t e r i a 
i n c r e a s i n g g r e a t l y . The r h i z o s p h e r e o f w i l t e d and d y i n g p l a n t s , howeve r , 
c o n t a i n e d a g r e a t e r number o f f u n g i t h a n b a c t e r i a . The m i c r o f l o r a ! 
p o p u l a t i o n i n t h e r h i z o s p h e r e o f w i l t - s u s c e p t i b l e p i g e o n p e a s t r a i n s was 
l a r g e r t h a n t h a t o f w i l t - r e s i s t a n t p l a n t s ; a t h i g h e r l e v e l s o f m o i s t u r e 
t h e r e was n o d i f f e r e n c e , w h i c h may b e due t o h i g h m o i s t u r e l e v e l s c a u s i n g 
e r r o r s i n s o i l s a m p l i n g . 

9 . AHMED, T . 1 9 7 4 . R h i z o c t o n l a s e e d l i n g b l i g h t o f p i g e o n p e a and i t s c o n t r o l . 
M.Sc. t h e s i s . B i d h a n Chandra K r i s h i V ishwa V i d y a l a y a , K a l y a n i , West B e n g a l , 
I n d i a . 

1 0 . AKINOLA, J . O . , and WHITEMAN, P .C . 1 9 7 2 . A n u m e r i c a l c l a s s i f i c a t i o n o f C a j a n u s 
c a j a n ( L . ) M U l s p . a c c e s s i o n s based o n m o r p h o l o g i c a l and ag ronom ic 
a t t r i b u t e s . A u s t r a l i a n J o u r n a l o f A g r i c u l t u r a l Research 2 3 : 9 9 5 - 1 0 0 5 . 

The commonest d i s e a s e a t t h e e x p e r i m e n t s i t e was s tem r o t due t o S c l e r o t i n i a 
s p . S u s c e p t i b i l i t y t o t h i s d i s e a s e was g r e a t e s t i n a c c e s s i o n s h a v i n g y e l l o w 
p e t a l s w i t h l i g h t r e d v e i n s , and n o n - h a r d brown s e e d . A l l t h e a c c e s s i o n s 
w i t h c o m p l e t e l y r e d s t a n d a r d p e t a l s o n t h e d o r s a l s u r f a c e we re u n a f f e c t e d b y 
S c l e r o t i n i a , a l t h o u g h a l l t y p e s w i t h r e d d o r s a l s t a n d a r d p e t a l s may n o t b e 
S c l e r o t i n i a - r e s i s t a n t . F u r t h e r t e s t i n g o f t h e s e t y p e s s h o u l d b e u n d e r t a k e n 
i f s e l e c t i o n s and b r e e d i n g f o r r e s i s t a n c e i s r e q u i r e d . 

1 1 . AKINOLA, J . O . , WHITEMAN, P . C , and WALLIS, E . S . 1 9 7 5 . The agronomy o f 
p i g e o n p e a ( C a j a n u s c a j a n ) . Review S e r i e s , Commonwealth Bu reau o f P a s t u r e s 
and F i e l d C rops n o . 1 / 1 9 7 5 . Farnham R o y a l , S l o u g h , UK: Commonwealth 
A g r i c u l t u r a l B u r e a u x . 5 7 p p . 

A Commonwealth A g r i c u l t u r a l Bu reaux p u b l i c a t i o n t h a t i n c l u d e s a r e v i e w o f 
p i g e o n p e a d i s e a s e s and t h e i r c o n t r o l . 

1 2 . ALAM, M . 1 9 3 1 . R e p o r t , D e p a r t m e n t o f A g r i c u l t u r e , B i h a r and O r i s s a 1 9 3 0 - 3 1 . 
p p . 4 2 - 6 5 . 

Sabour 2 E " R a h a r " s e l e c t i o n has g i v e n g r e a t s a t i s f a c t i o n because o f i t s w i l t 
and s t e r i l i t y ( c a u s e unknown) r e s i s t a n c e . The i n c i d e n c e and s e v e r i t y o f 
s t e r i l i t y d i s e a s e have been f o u n d t o v a r y c o n s i d e r a b l y f r o m y e a r t o y e a r and 
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a r e b e l i e v e d t o depend o n e x t e r n a l f a c t o r s . Some o f t h e b e s t Sabour t y p e s o f 
p i g e o n p e a have been f o u n d r e s i s t a n t t o s t e r i l i t y . A s t r a i n f r o m P u s a , a l m o s t 
a s p r o l i f i c a s t h e h i g h - y i e l d i n g Sabour 7 S and Pusa P , p r o v e d r e s i s t a n t t o 
w i l t even a f t e r a r t i f i c i a l i n o c u l a t i o n . 

1 3 . ALLEN, D . J . 1 9 7 9 . New d i s e a s e r e c o r d s f r o m g r a i n l e g u m e s . FAO P l a n t 
P r o t e c t i o n B u l l e t i n 2 7 : 1 3 4 - 1 3 6 . 

H a l o b l i g h t caused b y Pseudomonas s p a f f . p h a s e o l i c o l a o n p l g e o n p e a was 
r e p o r t e d f r o m E t h i o p i a . T h i s i s o l a t e was p a t h o g e n i c t o p l g e o n p e a and 
g r o u n d n u t b u t n o t t o P h a s e o l u s s p p . 

1 4 . ALVAREZ, G . L . A . 1 9 6 0 . Phoma c a n k e r o f p i g e o n p e a s i n P u e r t o R i c o . J o u r n a l o f 
A g r i c u l t u r e o f t h e U n i v e r s i t y o f P u e r t o R1co 4 4 : 2 8 - 3 0 . 

A Phoma sp i s o l a t e d f r o m t h e c a n k e r s was c h a r a c t e r i z e d by p a p i l l a t e p y c n i d i a 
o f v a r i a b l e s i z e . The p y c n i d i o s p o r e s a v e r a g e d 4 x 1.5 u . The d i s e a s e was 
r e p r o d u c e d b y i n o c u l a t i o n . 

1 5 . AMIN, K . S . , BALDEV, B . , and WILLIAMS, F . J . 1 9 7 6 . D i f f e r e n t i a t i o n o f 
P h y t o p h t h o r a s tem b l i g h t f r o m F u s a r j u m w i l t o f p l g e o n p e a b y f i e l d symptoms. 
FAO P l a n t P r o t e c t i o n B u l l e t i n 2 4 : 1 2 3 - 1 2 4 . 

D i f f e r e n c e s and s i m i l a r i t i e s i n f i e l d symptoms o f t h e t w o d i s e a s e s a r e 
d i s c u s s e d f r o m t h e v i e w p o i n t o f d i a g n o s i s . P l a n t s a f f e c t e d b y w i l t ( F . 
udum) show d a r k brown t o p u r p l e s t r e a k e x t e n d i n g upward f r o m s o i l l e v e l . 
Stems a f f e c t e d b y b l i g h t ( P h y t o p h t h o r a sp ) show a g i r d l i n g n e c r o t i c l e s i o n 
e x t e n d i n g s e v e r a l c e n t i m e t e r s u p t h e s tem f r o m s o i l l e v e l , and l e s i o n s can b e 
f o u n d o n u p p e r p a r t s a l s o . I n w i l t o l d e r x y l e m i s d i s c o l o r e d b u t i n b l i g h t 
i t i s c l e a r . 

1 6 . AMIN, K . S . , BALDEV, B . , and WILLIAMS, F . J . 1 9 7 8 . P h y t o p h t h o r a c a j a n i , a new 
s p e c i e s c a u s i n g s tem b l i g h t o f C a j a n u s c a j a n . M y c o l o g i a 7 0 : 1 7 1 - 1 7 6 . 

P h y t o p h t h o r a c a j a n i , a new s p e c i e s c a u s i n g s tem b l i g h t o f p l g e o n p e a i s 
d e s c r i b e d . The c h a r a c t e r i s t i c s o f t h e p a t h o g e n and i t s t a x o n o m i c p o s i t i o n i n 
t h e genus P h y t o p h t h o r a a r e a l s o d i s c u s s e d . 

1 7 . ANGUS, A . 1 9 6 2 . A n n o t a t e d l i s t o f p l a n t p e s t s and d i s e a s e s i n Z a m b i a . P t . 1 . 
P l a n t P a t h o l o g i s t s r e p o r t . C h i l a n g a , Z a m b i a : M t . Maku lu Resea rch S t a t i o n , 
p . 2 1 . 

C e r c o s p o r a c a j a n i and M e l o i d o g y n e J a v a n i c a a r e r e c o r d e d on p l g e o n p e a i n 
Z a m b i a . 

1 8 . ANIL KUMAR, T . B . , HIREMATH, P . C . , and SULLADMATH, V . V . 1 9 7 6 . F u n g i c i d a l 
c o n t r o l o f f o o t - r o t o f p l g e o n p e a . C u r r e n t Resea rch 5 : 9 8 - 9 9 . 

Maximum p r o t e c t i o n a g a i n s t S c l e r o t i u m r o l f s i l was o b t a i n e d u s i n g c a p t a n a s a 
s o i l d r e n c h . T h i r a m and b r a s s i c o l gave good c o n t r o l b o t h a s a seed d r e s s e r 
and a s o i l d r e n c h . Ce resan w e t and c a p t a n were n o t e f f e c t i v e a s seed 
d r e s s e r s . None o f t h e f u n g i c i d e s t e s t e d gave c o m p l e t e c o n t r o l . 

1 9 . ANONYMOUS. 1 9 1 7 . A c o l l a r d i s e a s e o f p i g e o n p e a s . A g r i c u l t u r e News ( B a r b a d o s ) 
1 6 : 7 8 . 
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A c o l l a r r o t d i s e a s e o f p i g e o n p e a has been r e p o r t e d f r o m t h e I s l a n d o f 
C a r r i a c o u i n t h e G r e n a d i n e s . A l t h o u g h t h e d i s e a s e i s u n e v e n l y d i s t r i b u t e d , 
i t a p p e a r s t o b e r e s p o n s i b l e f o r t h e m o r t a l i t y o f a s many a s 5 0 p l a n t s p e r 
a c r e . A n ascomyce tous f u n g u s was c o n s i s t e n t l y a s s o c i a t e d w i t h l e s i o n s i n t h e 
c o l l a r r e g i o n o f d i s e a s e d p l g e o n p e a p l a n t s . P y c n i d i a and p e r i t h e c i a o f t h e 
f u n g u s d e v e l o p e d i n t h e b a r k o f a f f e c t e d a r e a s . The p y c n o s p o r e s and 
a s c o s p o r e s o f t h i s ascomyce te w e r e u n i c e l l u l a r and h y a l i n e . The 
p a t h o g e n i c i t y o f t h e f u n g u s t o p i g e o n p e a has y e t t o b e t e s t e d . Roo t and s tem 
d i s e a s e s o f p l g e o n p e a w e r e common o n t h e i s l a n d s i n t h e G r e n a d i n e s . 

2 0 . ANONYMOUS. 1 9 3 1 . Review o f A g r i c u l t u r a l O p e r a t i o n s i n I n d i a , 1 9 2 8 - 2 9 . P u s a : 
I m p e r i a l C o u n c i l o f A g r i c u l t u r a l R e s e a r c h . 251 p p . 

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

2 1 . ANONYMOUS. 1 9 4 0 . P i g e o n p e a . I n d i a n F a r m i n g 1 : 1 7 8 . 

P i g e o n p e a , one o f t h e mos t i m p o r t a n t f o o d p u l s e s o f I n d i a , s u f f e r s s e v e r e l y 
f r o m w i l t o r u k h r a , t h e f u n g u s d i s e a s e caused b y F . v a s i n f e c t u m . S t u d i e s 
showed t h a t v a r i e t i e s d i f f e r i n t h e i r a b i l i t y t o w i t h s t a n d t h e a t t a c k s o f t h e 
f u n g u s , r e s i s t a n t v a r i e t i e s n o t b e i n g h i g h - y i e l d i n g and o f good c o o k i n g 
q u a l i t y . A n a t t e m p t i s b e i n g made t o i s o l a t e a w i l t - r e s i s t a n t s t r a i n f r o m 
t h e v a r i e t y I m p e r i a l Pusa 6 9 t h a t , e x c e p t f o r i t s s u s c e p t i b i l i t y t o w i l t , i s 
i dea l f o r e a t i n g and has o t h e r i m p o r t a n t q u a l i t i e s . 

2 2 . ANONYMOUS. 1 9 4 1 . A g r i c u l t u r e and An ima l Husbandry i n I n d i a 1 9 3 8 - 3 9 . D e l h i : 

I m p e r i a l C o u n c i l o f A g r i c u l t u r a l R e s e a r c h . 422 p p . 

A w i l t - r e s i s t a n t s t r a i n o f p l g e o n p e a was i s o l a t e d a t P u s a . 

2 3 . ANONYMOUS. 1 9 4 7 . R e p o r t o n t h e A d m i n i s t r a t i o n o f t h e D e p a r t m e n t o f 
A g r i c u l t u r e , U n i t e d P r o v i n c e s ( I n d i a ) , 1 9 4 4 - 4 5 . 8 6 p p . 
Work o n p u l s e s i n c l u d e d p i g e o n p e a . Abou t 6 0 0 s e l e c t i o n s , r e p r e s e n t i n g a n 
a l l - I n d i a c o l l e c t i o n o f p l g e o n p e a v a r i e t i e s , w e r e s t u d i e d . Some t y p e s showed 
p r o m i s e o f s p e c i a l w i l t r e s i s t a n c e , h a r d i n e s s , and h i g h y i e l d . 

2 4 . ANONYMOUS. 1 9 4 7 . P l a n t p a t h o l o g y , p l a n t p h y s i o l o g y , e n t o m o l o g y , and v e g e t a b l e 
c r o p s . R e p o r t , H a w a i i A g r i c u l t u r a l E x p e r i m e n t S t a t i o n , 1 9 4 4 - 4 6 . p p . 6 7 - 1 4 5 . 

A f u n g u s , p r o b a b l y S t e m p h y l l i u m s p , caused l e a f s p o t o f p i g e o n p e a , 
p a r t i c u l a r l y o n v a r i e t y M a u r i t i u s . P o t t e s t s w i t h m y c e l i u m p r o d u c e d s e v e r e 
s p o t t i n g and d e f o l i a t i o n . 

2 5 . ANONYMOUS. 1 9 4 8 . R e p o r t o f t h e D i v i s i o n o f M y c o l o g y . S c i e n t i f i c R e p o r t s o f 
t h e I n d i a n A g r i c u l t u r a l Resea rch I n s t i t u t e , 1 9 4 5 - 4 6 . p p . 7 9 - 8 8 . 

Fo r t h e t h i r d s u c c e s s i v e y e a r p l g e o n p e a v a r i e t i e s I P - 8 0 and I P - 4 1 p r o v e d 
r e s i s t a n t to F. udum in i n o c u l a t i o n t e s t s . 

2 6 . ANONYMOUS. 1 9 4 9 . R e p o r t , D e p a r t m e n t o f A g r i c u l t u r e , U t t a r P r a d e s h , 1 9 4 7 - 4 8 . 

V a r i e t y 17W/2 , r e s i s t a n t t o F . u d u m w i l t , was d i s t r i b u t e d . M i x e d 
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c u l t i v a t i o n o f pigeonpea and sorghum reduced w i l t , a l though another w i l t 
appeared. A d i f f e r e n t s t r a i n of F. udum was i s o l a t e d . 

2 7 . ANONYMOUS. 1950. Report of t h e D i v i s i o n of Mycology and P l a n t Pa tho logy . 
S c i e n t i f i c Reports o f t h e I n d i a n A g r i c u l t u r a l Research I n s t i t u t e , 1947-48. 
pp .145-160 . 

A summary of work on F. udum w i l t . 

2 8 . ANONYMOUS. 1950. Repor t , Department of A g r i c u l t u r e , U t t a r Pradesh, 1948-49. 
125 pp. 

The w i l t - r e s i s t a n t s t r a i n o f p igeonpea, 17W/2, was chosen f o r m u l t i p l i c a t i o n 
t o rep lace t he s u s c e p t i b l e s t r a i n 66 ; s e l e c t i o n o f o t h e r r e s i s t a n t t ypes 
c o n t i n u e d . 

29 . ANONYMOUS. 1951 . Report of t h e D i v i s i o n of Mycology and P l a n t Pa tho logy . 
S c i e n t i f i c Reports o f t h e I n d i a n A g r i c u l t u r a l Research I n s t i t u t e , 1948-49. 
pp .177-190. 

Of 19 pigeonpea v a r i e t i e s t e s t e d , NP-41, CO-15, W.Exp., Very E a r l y , C - 3 8 - 3 - 1 , 
and NP-69 x UP-132-F 4-18 B appeared to be r e s i s t a n t to w i l t . 

3 0 . ANONYMOUS. 1952. Repor t of t h e D i v i s i o n of Mycology and P l a n t Pa tho logy . 
S c i e n t i f i c Repor ts o f t h e I n d i a n A g r i c u l t u r a l Research I n s t i t u t e , 1949-50. 
pp .81 -88 . 

V a r i e t a l response to F. udum was observed in f i e l d and po t t e s t s . Presence 
in t h e s o i l o f Rhizopus n i g r i c a n s and Cunninghamella e legans reduced 
p a t h o g e n i c i t y o f fungus . 

3 1 . ANONYMOUS. 1952. L i s t o f i n t e r cep ted p l a n t p e s t s , 1951. Washington, D .C. , 

USA: US Department of A g r i c u l t u r e , p . 6 1 . 

C o l l e t o t r i c h u m c a j a n i was i n t e r c e p t e d on a f l i g h t from Puer to R1co to USA. 

3 2 . ANONYMOUS. 1953. Repor t of t h e D i v i s i o n of Mycology and P l a n t Pa tho logy . 
S c i e n t i f i c Reports o f t h e I n d i a n A g r i c u l t u r a l Research I n s t i t u t e , 1950 -51 . 
pp .89 -99 . 
Pigeonpea v a r i e t i e s NP-41 , C 3 8 - 1 - 2 , and D 419-2-4 were h i g h l y r e s i s t a n t in 
two t e s t s a g a i n s t F . udum. 

3 3 . ANONYMOUS. 1954. Report of t h e D i v i s i o n of Mycology and P l a n t Pa tho logy . 
S c i e n t i f i c Reports o f t h e I n d i a n A g r i c u l t u r a l Research I n s t i t u t e , 1951-52. 
pp .75 -87 . 

F i e l d and pot t e s t s were c a r r i e d out f o r r e s i s t a n c e t o w i l t . 

3 4 . ANONYMOUS. 1954. Report of t h e D i v i s i o n of Mycology and P l a n t Pa tho logy . 
S c i e n t i f i c Repor ts o f t h e I n d i a n A g r i c u l t u r a l Research I n s t i t u t e , 1952-53. 
pp .78 -89 . 

The pigeonpea v a r i e t i e s NP-41 , C 15-WE, and C 3 8 - 3 - 1 were r e s i s t a n t to w i l t 
( F . udum) both in f i e l d and p o t s . The passage th rough s o i l o f a c u l t u r e 
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f i l t r a t e o f B . s u b t i l i s r e s u l t e d i n a l o s s o f a n t i b i o t i c a c t i v i t y . The 
a n t i b i o t i c was e x t r a c t e d b y a d s o r p t i o n o f k a o l i n and e l u t i o n w i t h e t h y l 
a l c o h o l . I t was f o u n d t o b e t h e r m o s t a b l e , g i v i n g p o s i t i v e b i u r e t and 
x a n t h o p r o t e i c r e a c t i o n s , and a c t i v e a t p H 4 . 5 - 9 . 8 . A t c o n c . 1 : 1 0 , 0 0 0 t h e 
g r o w t h o f F . udum was i n h i b i t e d . 

3 5 . ANONYMOUS. 1 9 5 4 . A g r i c u l t u r a l R e s e a r c h . R e p o r t , I n d i a n C o u n c i l o f 
A g r i c u l t u r a l R e s e a r c h , 1 9 5 1 - 5 2 . p p . 1 1 - 5 3 . 

Four s e l e c t i o n s o f p i g e o n p e a r e s i s t a n t t o w i l t ( F . udum) we re made i n 
Bombay; Y a d g i r No. 3 and C - l l i n H y d e r a b a d ; and Type 17 f o r m o d e r a t e 
r e s i s t a n c e i n U t t a r P r a d e s h . 

3 6 . ANONYMOUS. 1 9 5 5 . R e p o r t o f t h e D i v i s i o n o f Myco logy and P l a n t P a t h o l o g y . 
S c i e n t i f i c R e p o r t s o f t h e I n d i a n A g r i c u l t u r a l Research I n s t i t u t e , 1 9 5 3 - 5 4 . 
p p . 8 7 - 9 9 . 

F i e l d and p o t e x p e r i m e n t s showed t h a t t h e p l g e o n p e a v a r i e t y NP-69 x 
U P - 1 3 2 - 3 - 2 - 2 - 2 was r e s i s t a n t t o F . udum. The v a r i e t y NP-41 has shown h i g h 
r e s i s t a n c e s i n c e 1 9 4 5 . 

3 7 . ANONYMOUS. 1 9 6 3 . P l a n t p a t h o l o g y . R e p o r t o f t h e D e p a r t m e n t o f A g r i c u l t u r e , 
Papua New G u i n e a , 1 9 6 0 - 6 1 . p p . 7 4 - 7 9 . 

W i t c h e s ' broom o f p l g e o n p e a i s u n d e r f u r t h e r i n v e s t i g a t i o n . 

3 8 . ANONYMOUS. 1 9 6 4 . Myco logy and P l a n t P a t h o l o g y S e c t i o n . A g r i c u l t u r a l Research 
( I n d i a ) 4 : 2 0 9 - 2 2 2 . 

I n fec t i on by s t e r i l i t y v i rus appeared to give some pro tec t ion against F. 
udum w i l t . Sap from infected p lants i nh ib i t ed germination of Fusarium 
con id ia . 

39. ANONYMOUS. 1965. Improved crop v a r i e t i e s and t h e i r y i e l d s . Indian Farming 
15:35-38. 

Some improved v a r i e t i e s o f c r o p p l a n t s e v o l v e d b y t h e I A R I a r e g i v e n . I n 
p i g e o n p e a t h e v a r i e t i e s l i s t e d a r e NP(WR)-15 and NP(WR)-18 . B o t h a r e 
l a t e - m a t u r i n g , h i g h - y i e l d i n g , and w i l t - r e s i s t a n t . 

4 0 . ANONYMOUS. 1 9 6 8 . Green m a n u r e . Seed W o r l d 1 0 3 : 2 2 . 

P i g e o n p e a cv Norman has been d e v e l o p e d as a new g r e e n manure c r o p f o r N o r t h 
and Sou th C a r o l i n a , USA. I n t r i a l s d u r i n g 4 y e a r s , a v e r a g e y i e l d s f r o m 
Norman w e r e 3 . 7 5 t o n s D M / a c r e (8407 k g / h a ) , compared w i t h 2 . 5 t o n s D M / a c r e 
(5605 k g / h a ) f r o m C r o t a l a r j a and h a i r y I n d i g o ( I n d i g o f e r a h i r s u t a ) . Norman 
i s r e s i s t a n t t o t h e t w o ma in r o o t - k n o t nematodes ( M e l o i d o g y n e spp) f o u n d i n 
N o r t h C a r o l i n a . 

4 1 . ANONYMOUS. 1 9 7 3 . R e p o r t o f t h e F a c u l t y o f A g r i c u l t u r e , 1 9 7 1 - 7 2 . 
S t . A u g u s t i n e , T r i n i d a d ; T r i n i d a d and T o b a g o : U n i v e r s i t y o f West I n d i e s . 

T h r e e t y p e s o f i n f e c t i o n b y P u c c i n i a s p w e r e o b s e r v e d i n F 2 s o f p i g e o n p e a 
c r o s s e s . One t y p e , o b s e r v e d i n t w o p l a n t s , gave i n d i c a t i o n s o f i n c i p i e n t 
r e s i s t a n c e . 
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4 2 . ANONYMOUS. 1 9 7 6 . T e s t i n g o f a r h a r ( p i g e o n p e a ) s t r a i n s a g a i n s t w i l t d i s e a s e . 
P e s t i c i d e s 1 0 : 1 7 . 

The e n t r i e s i d e n t i f i e d a s r e s i s t a n t t o w i l t a r e : 1 5 - 3 - 3 , D T - 2 3 6 - 6 - 3 - 1 0 2 , 
( C - l l x N - 2 5 2 ) , ( C - 1 1 X N - 2 5 2 ) - 1 0 , V i t a - 1 , Osmanabad -1 -5 , and U d g i r - 5 0 0 . 
F u n g i c i d a l and b i o l o g i c a l methods o f c o n t r o l o f w i l t a r e a l s o b e i n g s t u d i e d . 

4 3 . APONTE APONTE, F . 1 9 6 3 . [ C u l t i v a t i o n o f p i g e o n p e a i n P u e r t o R i c o . ] ( I n E s . ) . 
C a r i b b e a n A g r i c u l t u r e 1 : 1 9 1 - 1 9 7 . 

A c a n k e r d i s e a s e caused by Phoma sp a f f e c t e d t h e s tems and b r a n c h e s o f 
p i g e o n p e a s i n P u e r t o R i c o . Heavy i n f e c t i o n was e x p e c t e d t o k i l l t h e p l a n t s . 
The use o f c h e m i c a l s t o c o n t r o l t h e d i s e a s e was n o t i n v e s t i g a t e d . 
Recommended c o n t r o l s a r e t h e use o f h e a l t h y seed and t h e d e s t r u c t i o n o f c r o p 
r e s i d u e s a s soon a s h a r v e s t i n g i s c o m p l e t e d . C a r e s h o u l d b e e x e r c i s e d t o 
a v o i d damaging p l a n t s d u r i n g c u l t i v a t i o n . I n a r e a s whe re t h e d i s e a s e i s 
s e v e r e , i t may b e n e c e s s a r y t o r o t a t e p i g e o n p e a s w i t h o t h e r c r o p s . 

4 4 . ARCHIBALD, J . F . 1 9 6 1 . T r a n s m i s s i o n o f g a l l d i s e a s e o f c a c a o , mango, and 
p i g e o n p e a . N a t u r e (UK) 1 9 0 : 2 8 4 . 

I n v e s t i g a t i o n s showed t h a t t h e " g r e e n - p o i n t " t y p e o f c a c a o c u s h i o n - g a l l c o u l d 
b e t r a n s m i t t e d b y w a s h i n g s o f g a l l s and b y e x t r a c t s o f m a c e r a t e d g a l l t i s s u e , 
u s i n g t h e h a l f - b e a n t e c h n i q u e . S i m i l a r g a l l s f o u n d o n mango and p i g e o n p e a 
c o u l d b e t r a n s m i t t e d i n c a c a o ; p a r t o f t h e g a l l s p r o d u c e d o n c a c a o b y 
i n o c u l a t i o n f r o m p i g e o n p e a g a l l s we re d i s t i n c t f r o m g a l l s t r a n s m i t t e d f r o m 
cacao and mango. I t i s c o n s i d e r e d i n a d v i s a b l e t o grow mango o r p i g e o n p e a i n 
c l o s e p r o x i m i t y t o c a c a o . 

4 5 . ARIYANAYAGAM, R .P . 1 9 7 5 . S t a t u s o f r e s e a r c h o n p i g e o n p e a i n T r i n i d a d . Pages 
131 -140 l a P r o c e e d i n g s o f t h e I n t e r n a t i o n a l Workshop o n G r a i n Legumes, 13 -16 
Jan 1 9 7 5 . P a t a n c h e r u , A . P . 502 3 2 4 , I n d i a : I n t e r n a t i o n a l C r o p s Resea rch 
I n s t i t u t e f o r t h e Sem1-Ar1d T r o p i c s . 

S c l e r o t i u m r o l f s i i d i s e a s e o f p i g e o n p e a a r e d e s c r i b e d . S e m i d e t e r m i n a t e 
I n d i a n v a r i e t i e s a r e l i s t e d . T o l e r a n t one a r e 1 0 / 2 4 6 , 4 / 9 5 , and 5 / 1 1 9 . 

4 6 . ARIYANAYAGAM, R . P . , and SPENCE, J . A . 1 9 7 8 . P i g e o n p e a improvemen t a c t i v i t i e s 
a t t h e U n i v e r s i t y o f West I n d i e s , T r i n i d a d . T r o p i c a l G r a i n Legume B u l l e t i n 
1 3 - 1 4 : 1 4 - 1 8 . 

I n t h e E a s t e r n C a r i b b e a n p i g e o n p e a r u s t (U redo c a j a n i and s o u t h e r n b l i g h t 
( S . r o l f s i i ) a r e e n c o u n t e r e d . Germplasm t o l e r a n t t o r u s t have been 
i d e n t i f i e d . A n e v a l u a t i o n o f t h e i n c i d e n c e o f r u s t o n y i e l d o f peas 
i n d i c a t e d n o a d v e r s e e f f e c t s . 

4 7 . ARMSTRONG, G . M . , and ARMSTRONG, J . K . 1 9 5 0 . B i o l o g i c a l r a c e s o f t h e F u s a r i u m 

c a u s i n g w i l t o f cowpea and s o y b e a n s . P h y t o p a t h o l o g y 4 0 : 1 8 1 - 1 9 3 . 

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

4 8 . ASHBY, S .C . 1 9 2 7 . Macrophomina p h a s e o l i ( M a u b l . ) Comb. Nov: t h e p y c n i d i a l 

s t a g e o f R h i z o c t o n i a b a t a t i c o l a (Taub) B u t l . T r a n s a c t i o n s o f t h e B r i t i s h 
M y c o l o g i c a l S o c i e t y 1 2 : 1 4 1 - 1 4 7 . 
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The t y p e o f Macrophoma c a j a n i ( S y d . and B u t l . ) o n l i v i n g s tems o f p i g e o n p e a 
f r o m Pusa i s i n c l u d e d in t h e synonomy o f Macrophomina p h a s e o l i . 

4 9 . AYALA, A . 1 9 6 2 . P a r a s i t i s m o f b a c t e r i a l n o d u l e s b y t h e r e n i f o r m n e m a t o d e . 
J o u r n a l o f A g r i c u l t u r e o f 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 4 6 : 6 7 - 6 9 . 

I n g r e e n h o u s e s t u d i e s , b a c t e r i a l n o d u l e s o n p i g e o n p e a r o o t s w e r e a t t a c k e d b y 
f e m a l e s o f a n u n d e s c r i b e d s p e c i e s o f t h e r e n l f o r m nema tode , R o t y l e n c h u l u s s p , 
o r i g i n a l l y o b t a i n e d f r o m p i g e o n p e a r o o t s i n P u e r t o R i c o . 

5 0 . AYALA, A . 1 9 6 2 . P a t h o g e n i c i t y o f t h e r e n l f o r m nematode o n v a r i o u s h o s t s . 
J o u r n a l o f A g r i c u l t u r e o f 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 4 6 : 7 3 - 8 2 . 

I n P u e r t o R i c o , p i g e o n p e a i s a p r e f e r r e d h o s t o f t h e r e n l f o r m nema tode , 
R o t y l e n c h u l u s s p . B a c t e r i a l n o d u l e s o n p i g e o n p e a r o o t s a r e a l s o a t t a c k e d b y 
t h i s nema tode . 

5 1 . AYALA, A . 1 9 6 2 . O c c u r r e n c e o f t h e nematode M e l o i d o g y n e j a v a n i c a o n p i g e o n p e a 
r o o t s i n P u e r t o R i c o . J o u r n a l o f A g r i c u l t u r e o f 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 4 6 : 1 5 4 - 1 5 6 . 

The J a v a n e s e r o o t - k n o t n e m a t o d e , M . j a v a n i c a t was r e p o r t e d f o r t h e f i r s t 
t i m e i n P u e r t o R1co i n f e c t i n g t h e r o o t s o f p i g e o n p e a v a r i e t y S a r a g a t e a d o a t 
R1o P i e d r a s . P i g e o n p e a r o o t s were a l s o v e r y s u s c e p t i b l e t o a t t a c k b y 
C r i c o n e m o i d e s s p . , H e l i c o t y l e n c h u s s p , H o p l o l a j m u s s p , and R o t y l e n c h u l u s 
r e n i f o r m i s . 

5 2 . AYALA, A . , and RAMIREZ, C . T . 1 9 6 4 . H o s t - r a n g e , d i s t r i b u t i o n , and b i b l i o g r a p h y 
o f t h e r e n l f o r m nema tode , R o t y l e n c h u l u s r e n i f o r m i s , w i t h s p e c i a l r e f e r e n c e t o 
P u e r t o R i c o . J o u r n a l o f A g r i c u l t u r e o f 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 
4 8 : 1 4 0 - 1 6 1 . 

E i g h t y - n i n e p l a n t s p e c i e s w e r e h o s t s o f t h e r e n l f o r m nematode i n P u e r t o R i c o , 
15 o f w h i c h w e r e new h o s t s o f R o t y l e n c h u l u s s p p . and 74 o f R . r e n i f o r m i s . 
P i g e o n p e a was t h e mos t s u s c e p t i b l e h o s t o f t h e r e n i f o r m nematode i n P u e r t o 
R i c o . 

5 3 . BAGYARAJ, D . J . , and RANGASWAMI, G . 1 9 6 6 . On t h e v a r i a t i o n s i n r h i z o s p h e r e 
e f f e c t s o f some c r o p p l a n t s . C u r r e n t S c i e n c e 3 5 : 2 3 8 - 2 3 9 . 

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

5 4 . BALDEV, B . , and AMIN, K . S . 1 9 7 4 . S t u d i e s o n t h e e x i s t e n c e o f r a c e s i n F . 
U d u m c a u s i n g w i l t o f C a j a n u s c a j a n . SABRAO J o u r n a l 6 : 2 0 1 - 2 0 5 . 

A s u r v e y o f t h e p i g e o n p e a - g r o w i n g a r e a i n I n d i a was u n d e r t a k e n , t o s t u d y t h e 
c r o p ' s w i l t d i s e a s e u n d e r f i e l d c o n d i t i o n s and t o o b t a i n s p o t i s o l a t i o n s o f 
t h e f u n g u s . P o t - c u l t u r e s t u d i e s u s i n g some o f t h e s e i s o l a t e s r e v e a l e d 
d i f f e r e n t i a l r e s p o n s e s o f p i g e o n p e a v a r i e t i e s and p a t h o g e n i c r a c e s o f F . 

udum. 

5 5 . BARNES, R . F . 1 9 7 3 . A p r e l i m i n a r y l i s t o f l i t e r a t u r e on, p i g e o n p e a ( C a i a n u s 
c a j a n [ L . ] M i l l s p . ) . P l a n t P a t h o l o g y B u l l e t i n 1 . S t . A u g u s t i n e , T r i n i d a d , 
T r i n i d a d and T o b a g o : U n i v e r s i t y o f West I n d i e s , D e p a r t m e n t o f B i o l o g i c a l 
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S c i e n c e , p p . 1 - 2 3 . 

A p r e l i m i n a r y l i s t o f p a p e r s on t h e p a t h o l o g i c a l a s p e c t s o f p i g e o n p e a , i n 
w h i c h some 184 r e f e r e n c e s f r o m w o r l d l i t e r a t u r e w e r e r e c o r d e d , 1 s g i v e n . 

5 6 . BARRETT, O.K. 1 9 2 5 . The f o o d p l a n t s o f P u e r t o R i c o , 1 9 2 5 . J o u r n a l o f t h e 
D e p a r t m e n t o f A g r i c u l t u r e , P u e r t o R i c o 9 : 6 1 - 2 0 8 . 

P i geonpea i s p o t e n t i a l l y t h e mos t i m p o r t a n t f o o d and f o r a g e c r o p i n P u e r t o 
R i c o . The a u t h o r d e s c r i b e s v a r i o u s ag ronom ic c h a r a c t e r s o f 2 0 p i g e o n p e a 
v a r i e t i e s t e s t e d a t T r u j i l l o , P u e r t o R i c o , and r e c o r d s t h e r e a c t i o n o f some 
v a r i e t i e s t o r u s t . The r u s t r e a c t i o n ( I n p a r e n t h e s e s ) i s a s f o l l o w s : B l a n c o 
( h i g h l y r e s i s t a n t ) , Todo Tempo ( m o d e r a t e l y r e s i s t a n t ) , Miami o r F l o r i d a 
( m o d e r a t e l y s u s c e p t i b l e ) , and Chagaros and New Era ( v e r y s u s c e p t i b l e ) . 

5 7 . BATES, G.R. 1 9 5 7 . Bo tany and p l a n t p a t h o l o g y . R e p o r t o f t h e M i n i s t r y o f 
A g r i c u l t u r e , Rhodes ia and N y a s a l a n d , 1 9 5 5 - 5 6 . p p . 7 9 - 8 6 . 

A new r e c o r d o f C e r c o s p o r a c a j a n i on p l g e o n p e a is g i v e n . 

5 8 . BATISTA, A . C . , and V I T A L , A . F . 1 9 5 2 . [Monograph o f t h e s p e c i e s o f 
P h y l l o s t i c t a i n P e r n a m b u c o . ] ( I n P t . ) B o l e t i m d a S e c r e t a r i a d a A g r l c u l t u r a 
Pernambuco 1 9 : 1 - 8 0 . 

P h y l l o s t i c t a c a j a n i was r e p o r t e d o n p l g e o n p e a i n B r a z i l . 

5 9 . BEELEY, F . 1 9 3 9 . A nematode p e s t o f r o o t s o f c o v e r p l a n t s . J o u r n a l o f t h e 
Rubber Research I n s t i t u t e o f Ma laya 9 : 5 1 - 5 8 . 

I n s t u d i e s w i t h d i f f e r e n t legume s p e c i e s commonly grown a s c o v e r c r o p s i n 
r u b b e r p l a n t a t i o n s i n M a l a y a , p i g e o n p e a s we re f ound t o e x h i b i t some 
r e s i s t a n c e t o a t t a c k b y r o o t - k n o t nematodes ( H e t e r o d e r a m a r i o n i . P igeonpea 
m i g h t p r o v e t o b e a good c o v e r c r o p t o p l a n t o n r o o t - k n o t n e m a t o d e - i n f e s t e d 
l a n d . 

6 0 . BESSEY, E .A. 1 9 1 1 . R o o t - k n o t and i t s c o n t r o l . B u l l e t i n , U n i t e d S t a t e s 
D e p a r t m e n t o f A g r i c u l t u r e n o . 2 1 7 . 8 9 p p . 

P i g e o n p e a was f o u n d t o b e a n a t u r a l h o s t o f t h e r o o t - k n o t nematode , 
H e t e r o d e r a r a d i c i c o l a ( = M e l o i d o g y n e s p ) 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 . 
A l t h o u g h nematodes w e r e a b u n d a n t o n p l g e o n p e a r o o t s , i n j u r y a p p a r e n t l y was 
n o t g r e a t . 

6 1 . BHARAT R A I , UPADHYAY, R . S . , and GUPTA, R.C. 1 9 7 8 . R e s t i n g body f o r m a t i o n by 
F u s a r i u m udum i n s i d e s p o r a n g i o p h o r e s o f R h i z o p u s n i g r i c a n s d u r i n g hypha l 
p a r a s i t i s m . M i c r o b i o s L e t t e r s 6 : 1 2 5 - 1 2 7 . 

C o l o n y i n t e r a c t i o n and hyphal p a r a s i t i s m between F . udum and R. n i g r i c a n s 
w e r e s t u d i e d . I t was o b s e r v e d t h a t F . u d u m grew i n t o R . n i g r i c a n s e i t h e r 
above o r be low t h e c o l o n y . D u r i n g t h e hypha l i n t e r f e r e n c e , p e n e t r a t i o n and 
c h l a m y d o s p o r e f o r m a t i o n by F. udum i n s i d e t h e s p o r a n g l o p h o r e s o f R . 
n i g r i c a n s was o b s e r v e d . The hypha l i n t e r f e r e n c e between t h e s e f u n g i was 
f o u n d t o b e v e r y common. 

6 2 . BHARAT R A I , and UPADHYAY, R . S . 1 9 7 9 . D i s c o v e r y o f p e r f e c t s t a t e o f F u s a r i u m 
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udum B u t l e r . P r o c e e d i n g s o f t h e Annua l C o n f e r e n c e o f t h e S o c i e t y f o r Advance 
B o t a n y 5 : 2 5 . ( A b s t r a c t . ) 

D u r i n g e c o l o g i c a l s t u d i e s o n F . u d u m . t h e a u t h o r s f o u n d p e r i t h e c i a o f a n 
ascomyce tous f u n g u s o n w i l t e d and dead p a r t s o f p i g e o n p e a . The f u n g u s was 
i d e n t i f i e d a s a new s p e c i e s o f G i b b e r e l l a and p r o v e d t o b e t h e p e r f e c t s t a t e 
o f F . udum. 

6 3 . BHARAT R A I , and UPADHYAY, R . S . 1 9 7 9 . M i c r o m o n o s p o r a g l o b o s a K r a s s i l n i k o v ; a 
d e s t r u c t i v e p a r a s i t e o f F u s a r l u m udum. B u t l e r . M i c r o b i o s L e t t e r s 8 : 1 2 3 - 1 2 8 . 

F . udum, t h e c a u s a l o r g a n i s m o f w i l t o f p i g e o n p e a , was f o u n d t o b e 
p a r a s i t i z e d and d e s t r o y e d b y a n a c t i n o m y c e t e , M . g l o b o s a , i n d u a l c u l t u r e s . 
The l a t t e r s i g n i f i c a n t l y reduced t h e g r o w t h o f t h e f o r m e r and was p r o v e d t o 
b e a s t r o n g a n t a g o n i s t . D u r i n g t h e c o u r s e o f d e s t r u c t i v e p a r a s i t i s m , c o i l i n g 
and p e n e t r a t i o n o f t h e h o s t hyphae b y t h e p a r a s i t i c hyphae we re o b s e r v e d , 
r e s u l t i n g i n g r a n u l a t i o n , c o a g u l a t i o n , and v a c u o l a t i o n o f t h e c y t o p l a s m o f 
t h e h o s t h y p h a e . C o n s e q u e n t l y , a l a r g e p r o p o r t i o n o f h o s t hyphae u n d e r w e n t 
l y s i s and many c h l a m y d o s p o r e s we re f o r m e d . The c h l a m y d o s p o r e s o f F . udum 
were a l s o a t t a c k e d b y t h e p a r a s i t e , r e s u l t i n g i n d i s i n t e g r a t i o n o f t h e i r 
o u t e r w a l l s i n a n advanced s t a g e o f n e c r o t r o p h i c p a r a s i t i s m . 

6 4 . BHARGAVA, R .N . 1 9 7 5 . Two new v a r i e t i e s o f a r h a r f o r B i h a r . I n d i a n F a r m i n g 
2 5 : 2 3 . 

P igeonpea K a n k e - 9 , d e r i v e d f r o m a c r o s s be tween BR-60 and p e r e n n i a l 
p i g e o n p e a , i s a s e m i e r e c t , m e d i u m - m a t u r i n g , h i g h - y i e l d i n g v a r i e t y o f good 
c o o k i n g q u a l i t y . I t i s r e s i s t a n t t o F . udum. Kanke-3 i s a s e l e c t i o n f r o m a 
c r o s s between BR-183 and p e r e n n i a l p i g e o n p e a and has a b u s h y , s p r e a d i n g 
h a b i t . I t m a t u r e s s l i g h t l y e a r l i e r t h a n Kanke -9 and i s o f good c o o k i n g 
q u a l i t y . I t i s h i g h - y i e l d i n g and m o d e r a t e l y r e s i s t a n t t o F . u d u m and f r o s t . 

6 5 . BHARGAVA, S . N . 1 9 6 5 . S t u d i e s o n t h e c h a r c o a l r o t o f p o t a t o . 
P h y t o p a t h o l o g i s c h e Z e i t s c h r i f t 5 3 : 3 5 - 4 4 . 

Macrophomina phaseol i i s o l a t e d f r o m p o t a t o , was s u c c e s s f u l l y i n o c u l a t e d i n t o 
wounded p l g e o n p e a . 

6 6 . BHARAGAVA, S . N . , and SINGH, A . P . 1 9 7 8 . S u r v i v a l s t u d i e s o n t h r e e s p e c i e s o f 
F u s a r l u m c a u s i n g w i l t o f p i g e o n p e a . Page 189 i n A b s t r a c t s o f p a p e r s o f t h e 
T h i r d I n t e r n a t i o n a l Cong ress o f P l a n t P a t h o l o g y , 16-23 Aug 1 9 7 8 , M u n i c h , 
F e d e r a l R e p u b l i c o f Germany. B e r l i n , F e d e r a l R e p u b l i c o f Germany: Pau l 
P a r e y . 

F u s a r i u m a c u m i n a t u m , F. oxysporum, and F. SOlani were commonly f ound in 
p i g e o n p e a s o i l s . Each o f t h e s e s p e c i e s was f o u n d t o c a u s e w i l t o f p i g e o n p e a . 
S u r v i v a l s t u d i e s r e v e a l e d t h a t t h e p o p u l a t i o n s o f t h e s e s p e c i e s were a t a 
maximum a t 30% w a t e r - h o l d i n g c a p a c i t y o f t h e s o i l and a t a t e m p e r a t u r e 
between 20°C and 3 0 ° C . A d d i t i o n o f c a r b o h y d r a t e s t o t h e s o i l a t a 1 % r a t e 
caused d e c l i n e i n t h e p o p u l a t i o n o f t h e s e s p e c i e s w i t h i n 2 - 3 weeks , b u t t h e 
d e c l i n e was more p ronounced i n t h e c a s e o f s o i l amended w i t h s u c r o s e . 
Amending t h e s o i l w i t h v a r i o u s n i t r o g e n o u s s o u r c e s a t a 1 % r a t e i n d i c a t e d 
t h a t ammonium s u l p h a t e and u r e a d e c r e a s e d t h e c o l o n i e s o f t h e s e s p e c i e s . I n 
t h e c a s e o f s o i l amended w i t h sod ium n i t r a t e t h e p o p u l a t i o n o f F . oxysporum 
i n c r e a s e d . A s t h e C:N r a t i o was i n c r e a s e d t h e number o f c o l o n i e s o f t h e s e 
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s p e c i e s d e c l i n e d i n t h e s o i l . Among n i n e f u n g i c i d e s t r i e d ( I n c l u d i n g a n 
a n t i b i o t i c ) D i f o l a t a n a t 100 ppm was f o u n d t o b e more e f f e c t i v e i n r e d u c i n g 
t h e p o p u l a t i o n o f t h e s e s p e c i e s i n t h e s o i l . 

6 7 . BHARGAVA, S . N . , SHUKLA, D . N . , and DWIVEDI, D.K. 1 9 8 0 . P o d - r o t s o f p e a , r ed 
gram and B r a s s i c a . N a t i o n a l Academy S c i e n c e L e t t e r s ( I n d i a ) 3 : 2 8 7 . 

Ro ts o f p e a , p i g e o n p e a , and B . c a m p e s t r i s caused by F u s a r i u m s o l a n i , 
A s p e r g i l l u s f l a v u s , and C u r v u l a r j a l u n a t a , r e s p e c t i v e l y , a r e d e s c r i b e d . 

6 8 . BHARGAVA, S . N . , SHUKLA, D . N . , PANDEY, R . S . , and K H A T I , D . V . S . 1 9 8 1 . New 
s e e d l i n g r o t o f p l g e o n p e a and sesame ( F u s a r l u m e q u i s e t i . A c t a B o t a n i c a 
I n d i c a 9 : 1 3 1 . 

6 9 . BHASKARAN, K. 1 9 5 4 . C r o p s and c r o p improvement in H y d e r a b a d . A g r i c u l t u r a l 
C o l l e g e J o u r n a l , Osmania U n i v e r s i t y 1 : 6 0 - 6 3 . 

P i g e o n p e a , w h i c h i s b e l i e v e d t o have o r i g i n a t e d i n A f r i c a , has been unde r 
l a r g e - s c a l e c u l t i v a t i o n f o r a l o n g t i m e . Two w i l t - r e s i s t a n t s t r a i n s o f 
p i g e o n p e a , C - l l and C - 2 6 , have been r e l e a s e d f o r d i s t r i b u t i o n t o f a r m e r s . 

7 0 . BHATNAGAR, P . S . , GANGWAR, L . C . , and KUMAR, V. 1 9 6 6 . P h y l l o d y in p i g e o n p e a 
( C a j a n u s c a j a n [ L . ] M i l l s p . ) . Kanpur A g r i c u l t u r a l C o l l e g e Magaz ine 2 6 : 5 1 - 5 2 . 

7 1 . B IRD, J . 1 9 6 2 . A w h i t e f l y - t r a n s m 1 t t e d m o s a i c o f R h y n c h o s i a m in ima and i t s 
r e l a t i o n t o t o b a c c o l e a f c u r l and o t h e r v i r u s d i s e a s e s o f p l a n t s i n P u e r t o 
R i c o . P h y t o p a t h o l o g y 5 2 : 2 8 6 ( A b s t r a c t . ) 

The l e g u m i n o u s weed (R. m i n i m a ) was a f f e c t e d by a rugaceous mosa i c in P u e r t o 
R i c o . The c a u s a l v i r u s c o u l d n o t b e m e c h a n i c a l l y t r a n s m i t t e d f r o m d i s e a s e d 
t o h e a l t h y p l a n t s o f R h y n c h o s l a , A s t r a i n o f t h e w h i t e f l y B e m i s i a t a b a c i i s 
c a p a b l e o f e f f i c i e n t l y t r a n s m i t t i n g t h e v i r u s f r o m d i s e a s e d t o h e a l t h y 
p l a n t s . The h o s t r ange o f t h e R h y n c h o s i a v i r u s , a s d e t e r m i n e d i n t h e 
g r e e n h o u s e , i n c l u d e s s e v e r a l v a r i e t i e s o f N i c o t i a n a tabacurn and N . 
g l u t i n o s a . O t h e r p l a n t s p e c i e s i n f e c t e d e x p e r i m e n t a l l y we re Abe lmoschus 
e s c u l e n t u s , Gossyp ium h i r s u t u m , P h a s e o l u s v u l g a r i s , P . l a t h v r o l d e s , 
p l g e o n p e a , C a n a v a l i a e n s i f o r m i s , l p o m o e a q u i n q u e f o l i a , and Spermacoce 
t e n u i o r . The symptoms o n a f f e c t e d t o b a c c o p l a n t s a r e i n d i s t i n g u i s h a b l e f r o m 
t h o s e o f s e v e r e l e a f c u r l d i s e a s e o f t o b a c c o i n P u e r t o R i c o . P l a n t s o f R . 
m in ima ( i n f e c t e d w i t h B . t a b a c i i n t o b a c c o f i e l d s ) have been i n v a r i a b l y 
a f f e c t e d b y t h e s e v e r e l e a f c u r l d i s e a s e . The v i r u s c a u s i n g mosa i c o f R . 
m in ima i s b e l i e v e d t o b e d i s t i n c t f r o m t h e v i r u s r e s p o n s i b l e f o r t h e 
i n f e c t i o u s c h l o r o s i s o f t h e M a l v a c e a e and f r o m t h e v i r u s t h a t c a u s e s mosa i c 
o f J a t r o p h a g o s s y p i f o l i a i n P u e r t o R i c o . The a v a i l a b l e e v i d e n c e i n d i c a t e s 
t h a t m a l v a c e o u s c h l o r o s i s v i r u s and t h e m o s a i c o f R h y n c h o s i a a r e t r a n s m i t t e d 
b y a r a c e o f B . t a b a c i t h a t i s d i s t i n c t f r o m t h e one t h a t s p r e a d s t h e 
J a t r o p h a v i r u s . The R h y n c h o s l a v i r u s seems t o b e r e l a t e d t o 
w h i t e f l y - t r a n s m i t t e d bean ( d o u b l e ) y e l l o w m o s a i c v i r u s s t u d i e d b y Capoor and 
Varma in I n d i a . 

7 2 . B IRD, J . , and SANCHEZ, J . 1 9 7 1 . W h l t e f l y - t r a n s m l t t e d v i r u s i n P u e r t o R i c o . 
J o u r n a l o f A g r i c u l t u r e o f 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 5 5 : 4 6 1 - 4 6 7 . 

I n P u e r t o R i c o , p i g e o n p e a i s i n f e c t e d n a t u r a l l y by a r ugaceous 
( w h l t e f l y - t r a n s m l t t e d ) d i s e a s e f r o m R . m i n i m a . The p a t h o g e n f r o m R . m in ima 
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has a w i d e h o s t r ange in P u e r t o R i c o w h e r e i t p r o d u c e s a mosa i c d i s e a s e in 
p i g e o n p e a . 

7 3 . B IRD, J . , SANCHEZ, J . , RODRIGUEZ, R . L . , and J U L I A , F . J . 1 9 7 5 . Rugaceous 
( w h i t e f l y - t r a n s m i t t e d ) v i r u s e s i n P u e r t o R i c o . Pages 3 - 2 5 l a T r o p i c a l 
d i s e a s e s o f l e g u m e s , ( B i r d , J . , and Maramorosch , K . , e d s . ) . New Y o r k , USA: 
Academic P r e s s . 

The c a u s a l a g e n t o f a mosa i c d i s e a s e o f R . m i n i m a , t h o u g h t t o be a v i r u s o r 
v i r o i d , a f f e c t s p i g e o n p e a n a t u r a l l y i n P u e r t o R i c o . The R h y n c h o s i a m o s a i c 
p a t h o g e n , w h i c h i s t r a n s m i t t e d b y w h i t e l i e s ( B . t a b a c i ) , p r o d u c e s a y e l l o w 
mosa i c symptom in p i g e o n p e a . 

7 4 . BISHT, N . S . , and BANERJEE, A . K . 1 9 6 5 . O c c u r r e n c e o f t w o new v i r u s d i s e a s e s i n 
U t t a r P r a d e s h . Labdev J o u r n a l o f S c i e n c e and T e c h n o l o g y 3 : 2 7 1 - 2 7 2 . 

M o s a i c d i s e a s e o f p l g e o n p e a a f f e c t e d 10% o f t h e c r o p w i t h b o t h m i l d and 
s e v e r e symptoms, c o n f i n e d t o t h e t r i f o l i a t e l e a v e s o f t h e u p p e r b r a n c h e s . O n 
young l e a v e s f a i n t , s c a t t e r e d , g r e e n and y e l l o w s p o t s g r a d u a l l y d e v e l o p e d 
I n t o a s e v e r e m o s a i c . L e a f s i z e was n o t a f f e c t e d b u t s m a l l , p o o r l y d e v e l o p e d 
g r e e n pods p r o d u c i n g s m a l l s h r i v e l l e d seeds w e r e f o u n d o n h e a v i l y i n f e c t e d 
p l a n t s . The d i s e a s e was t r a n s m i t t e d t o p l g e o n p e a b y g r a f t i n g , b u t n o t t o 
cowpea , P h a s e o l u s a u r e u s o r P . mungo. T h r e e common i n s e c t v e c t o r s f a i l e d t o 
t r a n s m i t t h e v i r u s ( w h i c h does n o t r e s e m b l e p l g e o n p e a s t e r i l i t y and a p p e a r s 
t o be n e w ) . 

7 5 . BOCK, K .R. 1 9 7 1 . N o t e s o n E a s t A f r i c a n p l a n t v i r u s d i s e a s e s . 1 . Cowpea 
m o s a i c v i r u s . E a s t A f r i c a n A g r i c u l t u r a l and F o r e s t r y J o u r n a l 3 7 : 6 0 - 6 2 . 

A b e e t l e - t r a n s m i t t e d v i r u s w i t h s p h e r i c a l p a r t i c l e s was i s o l a t e d f r o m 
n a t u r a l l y - i n f e c t e d cowpeas ( V i g n a u n g u i c u l a t a ) i n t h e c o a s t a l r e g i o n o f 
Kenya . The v i r u s was i d e n t i f i e d a s t h e y e l l o w mosa i c o r N i g e r i a n s t r a i n o f 
cowpea m o s a i c v i r u s (CPMV). The b e e t l e v e c t o r of CPMV in Kenya is Oo theca 
m u t a b i l i s . I n m e c h a n i c a l i n o c u l a t i o n s t u d i e s p i g e o n p e a s w e r e s u s c e p t i b l e t o 
CPMV. P i g e o n p e a s a r e w i d e l y grown as a p e r e n n i a l i n t h e c o a s t a l r e g i o n s o f 
K e n y a . I t i s p r o b a b l e t h a t p i g e o n p e a s s e r v e a s a r e s e r v o i r o f t h e v i r u s . 

7 6 . BOCK, K .R. 1 9 7 3 . E a s t A f r i c a n s t r a i n s o f cowpea a p h i d - b o r n e mosa i c v i r u s . 
A n n a l s o f A p p l i e d B i o l o g y 7 4 : 7 5 - 8 3 . 

P igeonpeas w e r e s u s c e p t i b l e t o i n f e c t i o n b y t w o o f t h r e e E a s t A f r i c a n s t r a i n s 
o f cowpea a p h i d - b o r n e m o s a i c v i r u s i n g r e e n h o u s e i n o c u l a t i o n t e s t s . The 
v i r u s was s y s t e m i c b u t symp tom less i n p i g e o n p e a . 

7 7 . BOCK, K . R . , GUTHRIE, E . J . , and KULKARNI, H.Y. 1 9 7 3 . N o t e s o n E a s t A f r i c a n 
p l a n t v i r u s d i s e a s e s . 2 . Pea mosa i c v i r u s . E a s t A f r i c a n A g r i c u l t u r a l and 
F o r e s t r y J o u r n a l 3 9 : 7 7 - 8 1 . 

A n i s o l a t e o f pea mosa i c v i r u s (PMV), a s t r a i n o f bean y e l l o w m o s a i c v i r u s , 
was i s o l a t e d f r o m d i s e a s e d b r o a d beans ( V i c i a f a b a ) g r o w i n g i n t h e h i g h l a n d s 
o f Kenya . P i g e o n p e a s w e r e s u s c e p t i b l e t o t h e b r o a d bean i s o l a t e o f PMV. 

7 8 . BOCK, K . R . , GUTHRIE, E . J . , and MEREDITH, G . 1 9 7 7 . C l i t o r i a y e l l o w v e i n v i r u s , 
a t y m o v i r u s f r o m K e n y a . A n n a l s o f A p p l i e d B i o l o g y 8 5 : 9 7 - 1 0 3 . 
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C l i t o r i a ye l l ow ve in v i r u s (CYVV), a t y m o v i r u s , was i s o l a t e d from t h e w i l d 
legume Cl i tor ia t e r n a t e a in t h e coas ta l r eg ion of Kenya. Pigeonpeas were 
very s u s c e p t i b l e to CYVV in greenhouse i n o c u l a t i o n t e s t s . Symptoms e x h i b i t e d 
by CYVV- infected pigeonpeas were s t u n t i n g of t h e p l a n t and p e r s i s t e n t 
sys temic c h l o r o t i c v e i n ne t o f t h e f o l i a g e . The v i r u s i s p o t e n t i a l l y very 
impor tant to a l l food legumes grown in t h e coas ta l areas of Kenya. 

7 9 . BOOTH, C. 1971 . The genus Fusar lum. Kew, Sur rey , UK: Commonwealth 
Myco log ica l I n s t i t u t e , p .114. 

Fusarlum udum causes a v a s c u l a r w i l t of pigeonpea and has been repor ted from 
Germany, I t a l y , I n d i a , Tanzan ia , Uganda, and V ie tnam. 

8 0 . BOSE, R.D. 1938. The r o t a t i o n o f tobacco f o r t h e p r e v e n t i o n o f w i l t d isease 
in plgeonpeas (Cajanus ca jan [ L . ] M i l l s p . ) . A g r i c u l t u r e and L i v e s t o c k 1n 
I n d i a 8 :653-668 . 

Con t ro l of Fusarlum w i l t in pigeonpeas was shown in f i e l d exper iments w i t h 
tobacco r o t a t i o n over severa l years us ing h i g h l y s u s c e p t i b l e v a r i e t y Pusa 
t ype 5 . 

8 1 . BRATHWAITE, C.W.D. 1978. I n h i b i t i o n of Sc le ro t i um r o l f s i i by Pseudomonas 
aeruginosa and B a c i l l u s s u b t i l i s and i ts s i g n i f i c a n c e in t h e b i o l o g i c a l 
c o n t r o l o f Southern b l i g h t o f pigeonpea (Cajanus ca jan [ L . ] M i l l s p . ) . Page 
197 in A b s t r a c t s of papers of t h e T h i r d I n t e r n a t i o n a l Congress of P l a n t 
Pa tho logy , 16-23 Aug 1978, Munich, Federal Republ ic of Germany. B e r l i n , 
Federal Repub l ic of Germany: Paul Parey. 

Germina t ion o f s c l e r o t l a , g row th , and s c l e r o t l a p roduc t i on by S . r o l f s i i 
Sacc. was i n h i b i t e d by both P. aeruginosa (Schroe te r ) Migu la and B. 
s u b t i l i s i n c u l t u r e and in s o i l . I n h i b i t i o n in s o i l was demonstrated by t h e 
use of a new s o i l - a g a r p l a t e t e c h n i q u e . I n o c u l a t i o n of f u n g u s - i n f e s t e d s o i l 
w i t h both b a c t e r i a p r i o r t o p l a n t i n g seed o f pigeonpea r e s u l t e d i n increased 
s e e d l i n g emergence and reduced b l i g h t . P r e l i m i n a r y ev idence is presented 
which i n d i c a t e s t h a t i n h i b i t i o n o f S . r o l f s i i by P . aeruginosa i s 
assoc ia ted w i t h t he p r o d u c t i o n o f t h e a n t i b i o t i c , pyocyanine. 

8 2 . BRATHWAITE, C.W.D. 1981 . Diseases of pigeonpea in t h e Caribbean r e g i o n . 
Pages 129-136 in Proceedings of t h e I n t e r n a t i o n a l Workshop on Pigeonpeas, 
15-19 Dec 1980, ICRISAT Center , V . l . Patancheru , A.P. 502 324, I n d i a : 
I n t e r n a t i o n a l Crops Research I n s t i t u t e f o r t h e Semi-Ar id T r o p i c s . 

Pigeonpea, w i t h a seed p r o t e i n con ten t of up to 24%, c o n t r i b u t e s 
s i g n i f i c a n t l y t o t h e n u t r i t i o n o f t h e Car ibbean peop le . However, c rop y i e l d s 
a re low, on average. Diseases are among t h e major y i e l d - r e d u c e r s . 
Twenty-one have been repo r ted from t h e a rea , and t h i s paper surveys a v a i l a b l e 
l i t e r a t u r e on t h e most s e r i o u s ones. 

8 3 . BRIANT, A . K . , and MARTYN, E.B. 1929. Diseases of cover c r o p s . T r o p i c a l 
A g r i c u l t u r e 6 :258 -260 . 

Sunn hemp w i l t fungus . i n d i s t i n g u i s h a b l e from F. vas i n fec tum, does no t 
appear to a t t a c k pigeonpea or cowpea. A common d isease of pigeonpea is 
caused by Uromyces d o l i c h o l i and a stem canker by s t e r i l e hyphae. 
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8 4 . BRIDGE, J . 1 9 7 3 . H o p l o l a i m u s s e i n h o r s t i , a n e n d o p a r a s l t i c nematode o f cowpea 
i n N i g e r i a . P l a n t D i s e a s e R e p o r t e r 5 7 : 7 9 8 - 7 9 9 . 

A t I b a d a n , N i g e r i a , t h e p a r a s i t i c nematode H . s e i n h o r s t i was f o u n d t o b e 
e n d o p a r a s l t i c i n t h e r o o t s o f s e v e r a l f o o d c r o p s , i n c l u d i n g p i g e o n p e a . 

8 5 . BUGNICOURT, F . 1 9 5 6 . [ P a r a s i t i c f u n g i o f c u l t i v a t e d p l a n t s i n New C a l e d o n i a . ] 

( I n F r . ) Noumlda, F r a n c e : I n s t i t u t F r a n c a i s d ' O c e a n i e . 2 3 p p . 

C o r t i c i u m S a l m o n i c o l o r i s r e p o r t e d o n p i g e o n p e a . 

8 6 . BUTLER, E . J . 1 9 0 6 . The w i l t d i s e a s e o f p i g e o n p e a and p e p p e r . A g r i c u l t u r a l 
J o u r n a l o f I n d i a 1 : 2 5 - 3 6 . 
The w i l t d i s e a s e o f p i g e o n p e a i s r e s p o n s i b l e f o r 15-25% m o r t a l i t y o f p l a n t s , 
and t h e f i g u r e may r i s e t o more t h a n 50% i n e p i d e m i c y e a r s . The d i s e a s e 
a p p e a r s on young s e e d l i n g s i n A u g u s t and t h e h i g h e s t m o r t a l i t y i n m a t u r e 
p l a n t s i s caused a t f l o w e r i n g t i m e i n November and December . T h i s d i s e a s e 
p r o g r e s s e s in p a t c h e s ; i t s symptoms a r e d e s c r i b e d . 

8 7 . BUTLER, E . J . 1 9 0 8 . S e l e c t i o n o f p i g e o n p e a f o r w i l t d i s e a s e . A g r i c u l t u r a l 
J o u r n a l o f I n d i a 3 : 1 8 2 - 1 8 3 . 

The e x p e r i m e n t s w e r e c o n d u c t e d t o i d e n t i f y a s t r a i n o f p i g e o n p e a r e s i s t a n t t o 
w i l t d i s e a s e . A number o f s t r a i n s we re c o l l e c t e d and t e s t e d i n a p l o t 
s e v e r e l y i n f e c t e d w i t h f u n g u s . A few o f t h e s e c o l l e c t i o n s showed p r o m i s e and 
w e r e f o u n d t o b e somewhat r e s i s t a n t . 

8 8 . BUTLER, E . J . 1 9 1 0 . The w i l t d i s e a s e o f p i g e o n p e a and t h e p a r a s i t i s m o f 
Neocosmospora v a s i n f e c t a S m i t h . Memoi rs o f t h e D e p a r t m e n t o f A g r i c u l t u r e 1 n 
I n d i a , B o t a n i c a l S e r i e s 2 : 1 - 6 4 . 

The name F . udum i s p r o p o s e d f o r t h e c a u s a l o r g a n i s m o f p i g e o n p e a w i l t and 
i t s c h a r a c t e r s a r e d e s c r i b e d . The method o f b r e e d i n g r e s i s t a n t s t r a i n s i s 
a l s o d i s c u s s e d . 

8 9 . BUTLER, E . J . 1 9 2 6 . The w i l t d i s e a s e s o f c o t t o n and sesamum i n I n d i a . 
A g r i c u l t u r a l J o u r n a l o f I n d i a 2 1 : 2 6 8 - 2 7 3 . 

A d e t a i l e d d e s c r i p t i o n i s g i v e n o f a r t i f i c i a l i n o c u l a t i o n s o f s e e d l i n g s o f 
b o t h h o s t s w i t h t h e o r g a n i s m s i s o l a t e d f r o m w i l t e d p l a n t s , t h e r e s u l t s o f 
w h i c h , t o g e t h e r w i t h t h e m o r p h o l o g i c a l and c u l t u r a l f e a t u r e s o f t h e p a t h o g e n , 
l e a d t h e a u t h o r t o c o n s i d e r t h a t t h e w i l t - p r o d u c i n g f u n g i a t t a c k i n g c o t t o n , 
sesamum, and p i g e o n p e a i n I n d i a a r e s p e c i a l i z e d s t r a i n s o f F . v a s i n f e c t u m , 
t h e A m e r i c a n c o t t o n w i l t o r g a n i s m . 

9 0 . CAP00R, S . P . 1 9 5 0 . R e p o r t o n p i g e o n p e a s t e r i l i t y w i t h symptoms and 
t r a n s m i s s i o n . P r o c e e d i n g s o f t h e I n d i a n S c i e n c e Cong ress 3 7 ( p t . 3 ) : 5 6 - 5 9 . 

The symptom e x p r e s s i o n o f t h e d i s e a s e , I t s b e h a v i o r , and t h e e x p e r i m e n t a l 
e v i d e n c e p r e s e n t e d a r e c h a r a c t e r i s t i c o f a v i r u s d i s e a s e . The d i s e a s e i s 
r e a d i l y t r a n s m i t t e d b y g r a f t i n o c u l a t i o n , b u t o n l y i n a few c a s e s b y t h e 
i n o c u l a t i o n o f J u i c e e x t r a c t e d f r o m t h e l e a v e s o f d i s e a s e d p l a n t s . 

9 1 . CAPOOR, S . P . 1 9 5 2 . O b s e r v a t i o n o n t h e s t e r i l i t y d i s e a s e o f p i g e o n p e a i n 
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Bombay. I n d i a n J o u r n a l o f A g r i c u l t u r a l S c i e n c e s 2 2 : 2 7 1 - 2 7 4 . 

The symptom e x p r e s s i o n o f t h e d i s e a s e , I t s b e h a v i o r u n d e r f i e l d c o n d i t i o n s a s 
w e l l a s i n t h e g l a s s h o u s e , and e x p e r i m e n t a l e v i d e n c e a r e a l l c h a r a c t e r i s t i c 
o f a v i r u s d i s e a s e . The d i s e a s e i s r e a d i l y t r a n s m i t t e d b y g r a f t i n o c u l a t i o n , 
b u t o n l y i n a few c a s e s b y t h e i n o c u l a t i o n o f j u i c e e x t r a c t e d f r o m l e a v e s o f 
d i s e a s e d p l a n t s . I t i s p r o p o s e d t h a t t h e c a u s a l v i r u s o f s t e r i l i t y d i s e a s e 
b e c a l l e d t h e " p i g e o n p e a s t e r i l i t y mosa i c v i r u s . " 

9 2 . CAVENESS, F . E . 1 9 7 4 . P l a n t p a r a s i t i c nematode p o p u l a t i o n d i f f e r e n c e s u n d e r 
n o - t i l l a g e and t i l l a g e s o i l r e g i m e s i n W e s t e r n N i g e r i a . J o u r n a l o f 
Nema to logy 6 : 1 3 8 . ( A b s t r a c t . ) 

P i g e o n p e a , soybean, and cowpea f o l l o w i n g s i x c o n t i n u o u s c r o p s o f m a i z e 
r e d u c e d t h e number o f P r a t y l e n c h u s spp u n d e r b o t h s o i l management r e g i m e s . 
T i l l a g e s o i l s had more t h a n t w i c e t h e number o f P r a t y l e n c h u s spp t h a n 
n o n t i l l a g e s o i l s when grown t o p i g e o n p e a and s o y b e a n . 

9 3 . CHADHA, K . C . , and RAYCHAUDHURI, S . P . 1 9 6 5 . I n t e r a c t i o n be tween s t e r i l i t y 
v i r u s and F u s a r i u m udum B u t l . i n p i g e o n p e a . I n d i a n J o u r n a l o f A g r i c u l t u r a l 
S c i e n c e s 3 6 : 1 3 3 - 1 3 9 . 

L a b o r a t o r y e x p e r i m e n t s showed i n h i b i t i o n o f g r o w t h and s p o r e g e r m i n a t i o n o f 
F . udum in p o t a t o d e x t r o s e a g a r + e x t r a c t o f v i r u s - I n f e c t e d p i g e o n p e a . 
Ch roma tog raphy showed n o g l u t a m i c a c i d o r a l a n i n e i n i n f e c t e d p l a n t s . 

9 4 . CHAKRABARTI, S . , and NANDI, P . 1 9 6 9 . E f f e c t o f g r i s e o f u l v i n i n F u s a r l u m udum 
B u t l e r and i t s h o s t p i g e o n p e a ( C a j a n u s c a j a n [ L . ] M i l l s p . ) . P r o c e e d i n g s o f 
t h e I n d i a n S c i e n c e Cong ress 5 6 : 2 8 8 . ( A b s t r a c t . ) 

Use o f g r i s e o f u l v i n was f o u n d t o b e h i g h l y e f f e c t i v e a g a i n s t F . u d u m . 
G r o w t h o f t h e f u n g u s was i n h i b i t e d b y a v e r y low c o n c e n t r a t i o n o f t h i s 
a n t i b i o t i c . C o n i d i a l g e r m i n a t i o n was n o t h i n d e r e d , even b y h i g h e r 
c o n c e n t r a t i o n s , b u t t h e germ t u b e was a f f e c t e d . G r l s e o f u l v l n d i d n o t r e t a r d 
g r o w t h o f s e e d l i n g s b u t l o w e r c o n c e n t r a t i o n s ( 2 . 5 u g / m l t o 0 . 1 u g / m l ) 
s t i m u l a t e d g r o w t h . The s h o o t was n o t i c e a b l y a f f e c t e d a t c o n c e n t r a t i o n s above 
1 0 j u g / m l . T h e r e was r o l l i n g and m o t t l i n g o f t h e l e a v e s a t h i g h e r 
c o n c e n t r a t i o n s . I n t h e p r e s e n c e o f t h e a n t i b i o t i c , r o o t s became e x c e s s i v e l y 
b r a n c h e d , c u r l e d , and h a i r y ; r o o t s t u n t i n g was o b s e r v e d f r o m 5 ug /m l and 
a b o v e . 

9 5 . CHARYA, M .A .S . , and REDDY, S .M. 1 9 7 9 . S t u d i e s on seed m i c r o f l o r a o f C a j a n u s 
c a j a n M i l l s p . G e o b i o s 6 : 2 9 9 - 3 0 1 . 

More f u n g i w e r e f o u n d o n t h e l o c a l p l g e o n p e a c u l t i v a r s t h a n o n t h r e e h y b r i d 
o n e s . The b l o t t i n g p a p e r t e c h n i q u e r e v e a l e d more s e e d - b o r n e s p e c i e s t h a n t h e 
a g a r p l a t e m e t h o d . 

9 6 . CHARYA, M .A .S . , and REDDY, S .M. 1 9 8 0 . E f f e c t o f Ca janus ca jan seed c o a t 
l e a c h a t e s o n g e r m i n a t i o n o f some s e e d - b o r n e f u n g i . I n d i a n P h y t o p a t h o l o g y 
3 3 : 1 1 2 - 1 1 3 . 

The seed c o a t i s t h e common s i t e o f i n f e c t i o n o f mos t s e e d - t r a n s m i t t e d f u n g i 
i m p e r f e c t i . The seed c o a t l e a c h a t e s have been r e p o r t e d t o have a n i n h i b i t o r y 
e f f e c t o n c e r t a i n s e e d - b o r n e f u n g i . L i t e r a t u r e e x i s t s o n t h e p r o d u c t i o n and 
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e f f e c t o f seed c o a t l e a c h a t e s o f o i l s e e d c r o p s . However , v e r y l i t t l e work 
has been done on p u l s e seed c o a t l e a c h a t e s . An a t t e m p t was t h e r e f o r e made t o 
i n v e s t i g a t e t h e e f f e c t o f p i g e o n p e a seed c o a t l e a c h a t e s a g a i n s t some 
s e e d - b o r n e f u n g i . A l l t h e t e s t f u n g i we re i s o l a t e d f r o m p u l s e seeds 
c o l l e c t e d f r o m Warangal g r a i n m a r k e t . L e a c h a t e s w e r e t e s t e d f o r t h e i r f u n g a l 
t o x i c i t y b y t h e humid g l a s s chamber t e c h n i q u e . The r e s u l t s showed t h a t 
p e r c e n t a g e g e r m i n a t i o n i n h i b i t i o n o f s p o r e g e r m i n a t i o n o f C u l v u l a r j a 
q e n i c u l a t a ( 8 8 . 6 ) , F . oxyspo rum ( 7 4 . 5 ) , and D r e c h s l e r a h a w a i i e n s i S ( 7 0 . 5 ) 
was s i g n i f i c a n t l y r educed b y t h e seed c o a t l e a c h a t e s w h i l e A s p e r g i l l u s f l a v u s 
( 2 0 . 5 ) and C o r y n e s p o r a c a s s i i c o l a ( 2 1 . 3 ) we re l e a s t a f f e c t e d . The r e m a i n i n g , 
A l t e r n a r i a a l t e r n a t a ( 2 5 . 4 ) , D r e c h s l e r a r o s t r a t a ( 2 9 . 3 ) , P e n i c i l l i u m 
c a p s u l a t u m ( 3 2 . 4 ) , P h a e p t r i c h o c o n i s c r o t a l a r i a e ( 2 4 . 4 ) , and R h i z o p u s 
s t o l o n i f e r ( 4 4 . 2 ) were i n t e r m e d i a t e i n t h e i r r e s p o n s e . The i n h i b i t o r y a c t i o n 
o f seed c o a t l e a c h a t e s o n f u n g a l s p o r e g e r m i n a t i o n may b e due t o t h e p r e s e n c e 
o f c e r t a i n a n t i f u n g a l s u b s t a n c e s i n t h e seed c o a t . These s u b s t a n c e s may b e 
a c t i n g a s d e f e n s i v e a g e n t s a g a i n s t seed i n f e c t i o n . 

9 7 . CHATTOPADHYAY, S . B . , and SENGUPTA, P .K . 1 9 6 7 . S t u d i e s o n w i l t d i s e a s e s o f 
p u l s e s . I . V a r i a t i o n and taxonomy o f F u s a r i u m s p e c i e s a s s o c i a t e d w i t h w i l t 
d i s e a s e o f p u l s e s . I n d i a n J o u r n a l o f M y c o l o g i c a l Research 5 : 4 5 - 5 3 . 

A number o f i s o l a t e s o f F u s a r l u m i n c i t i n g w i l t i n p l g e o n p e a we re s t u d i e d 
a l o n g w i t h t h e i r v a r i a n t s p r o d u c e d o n m o n o c o n i d i a l c u l t u r e s o n t h r e e 
d i f f e r e n t m e d i a , namely p o t a t o d e x t r o s e a g a r , o a t - m e a l a g a r , and s teamed 
r i c e . V a r i a t i o n s i n c u l t u r a l c h a r a c t e r s — e . g . , amount o f a e r i a l m y c e l i u m , 
t e x t u r e , s t r e n g t h , p r o d u c t i o n o f s p o r o d o c h i a and s c l e r o t i a we re n o t e d among 
t h e d i f f e r e n t i s o l a t e s and t h e i r v a r i a n t s . The naming o f F . udum a s F . 
oxysporum f . udum p r o p o s e d by Snyder and Hansen (1940 ) was s u p p o r t e d . 

9 8 . CHAUBE, H .S . 1 9 6 8 . Comba t i ng d i s e a s e s o f a r h a r and g r a m . I n d i a n Farmers ' 

D i g e s t 1 : 2 6 - 2 7 . 

A number o f p u l s e c r o p s a r e grown i n I n d i a . Mos t o f t h e d i s e a s e s a t t a c k i n g 
t h e s e c r o p s can b e e f f e c t i v e l y c o n t r o l l e d b y s u i t a b l e p r o t e c t i v e measures a t 
t h e r i g h t t i m e . The p i g e o n p e a d i s e a s e s d i s c u s s e d a r e w i l t and s t e r i l i t y 
m o s a i c . W i l t d i s e a s e becomes a p p a r e n t when t h e p l a n t s a r e 5 - 6 weeks o l d . 
V a s c u l a r t i s s u e s o f t h e l o w e r s tem and r o o t s a r e b l a c k e n e d i n s t r e a k s o r 
p a t c h e s . T h i s d i s c o l o r a t i o n i s c l e a r l y v i s i b l e when t h e b a r k o f t h e l o w e r 
s tem i s p e e l e d o f f . Losses f r o m t h i s d i s e a s e can b e m i n i m i z e d b y g r o w i n g 
w i l t - r e s i s t a n t v a r i e t i e s such a s NP(WR)-15 , - 1 6 , and - 4 2 . 

9 9 . CHAUDHARY, S . K . , and PRASAD, M. 1 9 7 4 . V a r i a t i o n s in s u g a r c o n t e n t s o f h e a l t h y 
and F u s a r i u m oxysporum f . u d u m i n f e c t e d p l a n t s o f C a j a n u s c a j a n . 
P h y t o p a t h o l o g i s c h e Z e i t s c h r i f t 8 0 : 3 0 3 - 3 0 5 . 

A f t e r I n f e c t i o n b y F . oxysporum f . s p . u d u m ( F . udum) a r a p i d d e p l e t i o n 
o f g l u c o s e , f r u c t o s e , m a l t o s e , and r a f f i n o s e was d e t e c t e d i n r o o t s and s h o o t s 
o f p i g e o n p e a v a r i e t i e s . The h i g h l y s u s c e p t i b l e E a r l y 269 and E a r l y 3 5 8 , i n 
w h i c h amounts o f g l u c o s e and s u c r o s e we re i n i t i a l l y e x c e s s i v e , showed t h e 
mos t r a p i d l o s s . 

1 0 0 . CHAUDHARY, S . K . , and PRASAD, M. 1 9 7 5 . E f f e c t s o f m i c r o n u t r i e n t s and 
i n t e r m i t t e n t s u n l i g h t o n g r o w t h and s p o r u l a t i o n o f F u s a r i u m oxyspo rum f . 
udum. P h y t o p a t h o l o g i s c h e Z e i t s c h r i f t 8 2 : 2 8 7 - 2 9 0 . 
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Copper was the strongest i nh ib i t o r of F. oxysporum f . s p . udum (F. udum). 
Mo, Zn, Fe, and Mn together st imulated growth and sporulat ion in the absence 
of Cu. In the presence of Cu, they contr ibuted to i nh ib i t i on in varying 
degrees. The t race elements general ly reduced the size of a l l three spore 
forms. I n te rm i t t en t exposure to sun l ight for 24 h during the 4 weeks of 
incubation decreased mycelial growth and macroconidia but increased 
production of microconidia and chlamydospores. 

101. CHAUDHURI, S., and AHMED, T. 1977. Fungicides fo r the control of Rhizoctonia 
seedling b l i g h t of pigeonpea. Pest ic ides 11:23-25. 

During the 40-day period of crop growth, e f f ec t i ve protect ion against 
Macrophomina phaseolina on pigeonpea was given by Campogran M at 1.5 g/kg 
seed, A l l i san at 2.5 g/kg, and Busan 72 at 0.3 g/kg. 

102. CHILDERS, N.F., WINTERS, H.F., ROBLES, P.S., and PLANK, H.K. 1950. Vegetable 
gardening in the t r o p i c s . C i rcu la r no. 32. Mayaguez, Puerto Rico: United 
States Department of Ag r i cu l t u re , Federal Experimental S ta t i on . 144 pp. 

Pigeonpea is an important perennial food legume in the t r o p i c s . Damping-off 
of pigeonpea seedlings may be a problem if the p lant ing season turns cool and 
moist . Anthracnose, rus t , leaf spots, and a c o l l a r and stem canker are 
occasional ly troublesome. 

103. CIFERRI, R. 1927. [Report on Phytopathology. Pr inc ipa l diseases of 
cu l t i va ted plants observed during the year 1926.] ( In Es.) Informe Annual, 
Estacion, Agronomica de Moca, Republica Dominicana 2:36-44. 

Pigeonpeas are attacked by Cercospora c a j a n i . 

104. CIFERRI, R., and GONZALEZ, FRAGOSO R. 1927. [Paras i t i c and saprophytic fungi 
of the Dominican Republic (10th Ser ies ) . ] ( In Es.) Bo le t in de la Real 
Sociedad Espinola de H is to r i a Natural 27:165-177. 

Cercospora cajani was found on l i v i n g pigeonpea leaves. 

105. COLLINS, J.C. 1938. Nematode invest igat ions. Rhodesia Agr i cu l tu ra l Journal 
35:431-438. 

In Southern Rhodesia pigeonpeas were one of several crops found to be host of 
the root-knot nematode (Heterodera marjoni) when planted in tobacco f i e l d s 
heavi ly infested wi th the nematode. 

106. COMMONWEALTH MYC0L0GICAL INSTITUTE. 1951. D i s t r i bu t i on maps of p lant 
diseases. Map 236. Kew, Surrey, UK: CMI. 

The map shows the d i s t r i b u t i o n of Uromyces d o l i c h o l i . 

107. COOK, M.T. 1939. [Diseases of economic plants in the A n t i l l e s . ] ( In Es.) 
Monograph Series B no. 4. Rio Piedras, Puerto Rico: Univers i ty of Puerto 
Rico. 530 pp. 

In the A n t i l l e s region of the Caribbean several diseases have been reported 
to a f f ec t plgeonpeas but very few studies of them have been conducted. 
Anthracnose (Col letotr ichum cajan i ) is an important disease, p a r t i c u l a r l y of 
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t h e p o d s . R u s t (Uromyces d o l i c h o l i ) i s a v e r y d e s t r u c t i v e d i s e a s e o f some 
p igeonpea v a r i e t i e s i n t h e A n t i l l e s . The most w i d e s p r e a d and common l e a f 
s p o t d i s e a s e o f p l g e o n p e a i n t h e r e g i o n i s caused by C e r c o s p o r a c a j a n i . I n 
P u e r t o R i c o a s i m i l a r d i s e a s e i s caused by B o t r y o s p h a e r i a x a n t h o c e p h a l a 
( = P h y s a l o s p o x a x a n t h o c e p h a l a ) . S c l e r o t i u m s p c a u s e s a s e r i o u s s t e m d i s e a s e 
i n P u e r t o R i c o . Some d i s e a s e s a f f e c t i n g p i g o n p e a s do n o t o c c u r i n t h e 
A n t i l l e s r e g i o n . These i n c l u d e P h y l l o s t i c t a l e a f s p o t ( P . c a j a n i ) , f o l i a r 
a n t h r a c n o s e ( C o l l e t o t r i c h u m ca jan i ) , and a s tem and r o o t d i s e a s e caused by 
Phoma c a j a n i and R o s e l l i n i a bunodes, r e s p e c t i v e l y . i n P u e r t o R i c o , t h e r e a r e 
t w o a d d i t i o n a l l e a f s p o t d i s e a s e s o f l i t t l e I m p o r t a n c e caused b y C e r c o s p o r a 
i n s t a b i l i s a n d V e l l o s i e l l a c a j a n i . 

1 0 8 . COSTA, A . S . , FRANCO DO AMARAL, J . , VIEGAS, A . P . , S ILVA, D . M . , TEIXEIRA, C . G . , 
and PINHEIRO, E .D. 1 9 5 7 . B a c t e r i a l h a l o b l i g h t o f c o f f e e 1 n B r a z i l . 
P h y t o p a t h o l o g i s c h e Z e i t s c h r 1 f t 2 8 : 4 2 7 - 4 4 4 . 

The Pseudomonas sp r e s p o n s i b l e gave a p o s i t i v e r e a c t i o n when i n o c u l a t e d i n t o 
p i g e o n p e a s , among o t h e r p l a n t s . 

1 0 9 . CURZI, M . 1 9 3 2 . [ O f A f r i c a n f u n g i and d i s e a s e s . I . C o n c e r n i n g c e r t a i n 
p a r a s i t i c Hyphomycetes f r o m I t a l i a n S o m a l i l a n d ] ( I n I t . ) B o l l e t t i n o d e l l a R . 
S t a z i o n e di P a t o l o g i a V e g e t a l e di Roma ns 1 2 : 1 4 9 - 1 6 8 . 

A new f u n g a l p a r a s i t e , C e r c o d e u t e r o s p o r a t r i c h o p h i l a , was r e p o r t e d on t h e 
l e a v e s o f p i g e o n p e a f r om S o m a l i l a n d . 

1 1 0 . DAHIYA, B . S . 1 9 8 0 . An a n n o t a t e d b i b l i o g r a p h y o f p i g e o n p e a 1 9 0 0 - 1 9 7 7 . 
P a t a n c h e r u , A . P . 502 3 2 4 , I n d i a : I n t e r n a t i o n a l C rops Research I n s t i t u t e f o r 
t h e Sem1-Ar1d T r o p i c s . 183 p p . 

The p a t h o l o g y s e c t i o n (pages 110 -141 ) c o n t a i n s 293 a b s t r a c t s o n f u n g a l , 
b a c t e r i a l , v i r u s , and nematode d i s e a s e s . 

1 1 1 . DAKE, G .N . 1 9 7 4 . S t u d i e s on F u s a r l u m oxvsporum f . udum ( B u t l . ) Snyder and 
Hansen c a u s i n g w i l t o f t u r , C a j a n u s c a j a n ( L . ) M i l l s p . M.Sc. t h e s i s , 
Marathwada K r i s h i V i d y a p e e t h , P a r b h a n i , M a h a r a s h t r a , I n d i a . 

1 1 2 . DALE, W.T. 1 9 4 3 . P r e l i m i n a r y s t u d i e s o f t h e p l a n t v i r u s e s o f T r i n i d a d . 

T r o p i c a l A g r i c u l t u r e 2 0 : 2 2 8 - 2 3 5 . 

P igeonpea s e e d l i n g s w e r e i n f e c t e d w i t h cowpea mosa ic in a g r e e n h o u s e . 

1 1 3 . DALE, W.T. 1949 . O b s e r v a t i o n s on a v i r u s d i s e a s e o f cowpea in T r i n i d a d . 
A n n a l s o f A p p l i e d B i o l o g y 3 6 : 3 2 7 - 3 3 3 . 
Symptoms o f cowpea mosa ic on p l g e o n p e a a r e d e s c r i b e d . Cera toma r u f i c o r n i s i s 
a n e f f i c i e n t v e c t o r . 

114 . DASH, J . S . 1 9 1 7 . C rop d i s e a s e s . R e p o r t o f t h e D e p a r t m e n t o f A g r i c u l t u r e , 
B a r b a d o s , 1 9 1 5 - 1 6 . p p . 3 7 - 3 8 . 

A s p e c i e s o f C o l l e t o t r i c h u m was f o u n d o n p l g e o n p e a a t C o d r i n g t o n , B a r b a d o s , 
w h i c h appea red t o cause d e a t h o f b r a n c h e s . 

1 1 5 . DASTUR, J . F . 1 9 4 6 . R e p o r t o f t h e I m p e r i a l M y c o l o g i s t . S c i e n t i f i c R e p o r t s o f 
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t h e I n d i a n A g r i c u l t u r a l Research I n s t i t u t e , 1944-45. pp. 66 -72 . 

Of 28 pigeonpea v a r i e t i e s t e s t e d f o r t h e i r r e a c t i o n s to F . udum, IP-80 was 
immune, IP -41 and Hybr id 5 (D 419-2-4) showed up to 5% i n f e c t i o n , and t h e 
r e s t were h i g h l y s u s c e p t i b l e t o t h e w i l t . I n a n i n f e s t e d f i e l d p l o t IP-80 
developed 4% i n f e c t i o n , C-15, A 1 2 6 - 4 - 1 , and Thadgam 1-4-7 up to 7% IP-41 up 
to 12%, and t h r e e o t h e r s were h i g h l y s u s c e p t i b l e . 

116. DEIGHTON, F.C. 1929. Report of t h e Myco log ica l S e c t i o n . Repor t , Lands and 

Fores ts Department, S i e r r a Leone, 1928. pp. 14-19 . 

A r u s t (Uredo c a j a n i ) was found to be common on t h e o l d e r leaves at N j a l a . 

117. DEIGHTON, F.C. 1932. Myco log ica l work. Repor t , A g r i c u l t u r a l Department, 
S i e r r a Leone, 1931 . pp. 20 -25 . 
A s t r a i n of R h i z o c t o n i a so lan i w i t h l a r g e s c l e r o t i a was found on maize and 
p igeonpea. 

118. DEODIKAR, G .B . , and THAKAR, C.V. 1956. Cyto- taxonomic evidence f o r t h e 
a f f i n i t y between Cajanus i n d i c u s Spreng, and c e r t a i n e r e c t spec ies o f 
A t y l o s i a W. and A. Proceedings of t h e I n d i a n Academy of Sc iences, Sec t ion B 
4 3 : 3 7 - 4 5 . 

A t y l o s i a spp may be use fu l as a fo rage legume and a l s o in breed ing v a r i e t i e s 
o f pigeonpea combining ha rd i ness , pe renn ia l h a b i t , t o l e r a n c e o f d rough t , and 
r e s i s t a n c e to pests and d i seases . A. 1 inea ta and At. s e r i c e a have shown a 
h igh degree of r e s i s t a n c e to pod borer ( E x e l a s t i s atomosa) and F. udum. 

119. DESAI, B .G . , PATEL, J . C . , and VORA, M.S. 1981. Bracteomania : a gene t i c 
abno rma l i t y g i v i n g a v i r u s d isease syndrome in p igeonpea. I n t e r n a t i o n a l 
Pigeonpea News le t t e r 1 : 2 0 - 2 1 . 

120. DESHPANDE, R .B . , JESWANI, L .M . , and JOSHI, A.B. 1963. Breeding of w i l t 
r e s i s t a n t v a r i e t i e s o f p igeonpea. I n d i a n Journa l o f Genet ics and P l a n t 
Breed ing 2 3 : 5 8 - 6 3 . 

F i e l d performance t e s t s conducted a t d i f f e r e n t l o c a t i o n s i n d i f f e r e n t s t a t e s 
i n d i c a t e d t h a t NP(WR)-15, a p a r t from m a i n t a i n i n g a h igh degree o f w i l t 
r e s i s t a n c e , has g iven h i ghe r y i e l d s than t h e c o n t r o l s in most exper imen ts . 
Excep t ions occur red in p laces l o c a t e d in c e n t r a l and sou thern I n d i a where 
e a r l y t ypes are r e q u i r e d because o f t h e s h o r t growth p e r i o d . 

1 2 1 . DEY, P.K. 1947. P l a n t pa tho logy . Repor t , Department o f A g r i c u l t u r e , U t t a r 
Pradesh, 1944-45. pp. 3 8 - 4 0 . 

I nc idence of pigeonpea w i l t (F. udum) was reduced from 64 to 38% in a 
s u s c e p t i b l e v a r i e t y when in te rc ropped w i t h sorghum. 

122. DEY, P.K. 1948. P l a n t pa tho logy . Repor t , Department o f A g r i c u l t u r e , U t t a r 
Pradesh, 1946-47. pp. 3 9 - 4 2 . 

By growing pigeonpea w i t h sorghum in an a r t i f i c i a l l y I n f e c t e d s o i l , i nc idence 
of F. udum w i l t was reduced f o r a second season. V a r i e t y NP-80 proved t h e 
most r e s i s t a n t (on l y 2.3% I n f e c t i o n ) o f t h e v a r i e t i e s t e s t e d . 
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123. DOIDGE, E.M. 1941. South Af r ican rust f ung i . 4. Bothal ia 4:229-236. 

Uromyces dol ichol i was recorded on pigeonpea leaves. 

124. DWIVEDI, R.P., and SAKSENA, H.K. 1975. Web b l i g h t disease of arhar (Cajanus 
cajan [ L . ] M i l l s p . ) caused by Thanatephorus cucumeris. Indian Journal of 
Farm Sciences 3:113-114. 

Disease surveys showed a prevalence of t h i s disease in several improved 
pigeonpea va r i e t i es such as Prabhat, T -21 , and T-17. Repeated i so la t i ons 
from diseased leaf t i ssue yielded cu l tu res of the imperfect fungus 
Rhizoctonia solani Kuhn. The web b l i g h t disease of pigeonpea has not been 
studied so f a r . I t s symptoms are d i f f e r e n t from those of R. solani and R. 
b a t a t i c o l a . 

125. DWIVEDI, R.S., and TANDON, R.N. 1976. Studies on some aspects of seed 
mycoflora of pigeonpea. Proceedings of the Indian Science Congress 63:63-64. 

Fusarium udum was reported seed-borne. 

126. EDWARD, J.C. 1954. Macrophomina and Botryodip lod ia, two d i s t i n c t genera of 
Sphaeropsidaceae. Allahabad Farmer 28:5. 

Cul tural and i n fec t i on studies are reported. Data are given on M. phaseoli 
from plgeonpea. 

127. EDWARD, J . C , and MISHRA, S.L. 1968. Heterodera v ign i n. sp. and second 
stage larvae of Heterodera spp. in Ut ta r Pradesh, I nd ia . Allahabad Farmer 
43:155-159. 

During rout ine examination of farmed s o i l s and rhizospheres, Heterodera spp 
were found on the roots of pigeonpea. The cysts were found to belong to a 
new species, named H. v i g n i ; the morphology of i t s females, males, 
second-stage larvae, cys ts , and eggs is described. 

128. EDWARD, J . C , SINGH, K.P., TRIPATHI, S . C , SINHA, M.L., and RANADE, K. 1977. 
Rhizosphere mycoflora and nematodes fauna of some f i e l d crops and vegetables 
in Allahabad, I nd ia . Allahabad Farmer 48:131-151. 

Higher numbers of fungi were found associated wi th legumes than wi th 
nonlegumes, i r respec t i ve of season. Although pigeonpea (cv T-21) is a 
legume, noticeably fewer fungi were recorded on it than on other legumes, 
probably because it is grown under ra infed cond i t ions . The observations 
showed tha t the presence of moisture and adequate amounts of nu t r ien ts in the 
so i l could influence favorably the m u l t i p l i c a t i o n of f ung i . The populat ion 
dens i t ies of rhizosphere fungi in the roots and in the s o i l s around pigeonpea 
were 145 and 454/g of dry s o i l , respect ive ly . The populat ion of nematodes 
was 440 in 100 ml s o i l . 

129. EDWARD, J . C , and SINGH, K.P. 1979. In te rac t ion between Heterodera cajani and 
Fusarium udum on pigeonpea. Allahabad Farmer 50:23-24. 

The damage caused by Heterodera cajani w i th F. udum on pigeonpea var ie ty 
Type-21, under greenhouse condi t ions, is described. F i f t y cysts of H. 
cajani + F. udum per pot increased f i n a l cyst populat ion (1009), decreased 
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root length (9.0 cm) and shoot length (26.0 cm) as compared wi th the control 
(without cys t s ) , f i n a l cyst population ( n i l ) , root length (11.4 cm), and 
shoot length (44.4 cm). 

130. ELLIS, M.A., FOOR, S.R., and MELENDEZ, P.L. 1976. Ef fect of i n t e rna l l y 
seed-borne fungi on germination of pigeonpea in Puerto Rico. Memoria de la 
Sociedad Puertorriquena de Ciencias Agricolas 2 :8-9 . (Abstract . ) 

Several fungi were iso lated from su r face -s te r i l i zed seeds of pigeonpea 
var ie ty 2B-Bushy grown at Isabela, Puerto Rico. These included species in 
the fo l lowing genera: Al ternar ia. , Cladosporium, Fusarium, P e n c i l l i u m , and 
Phomopsis. Phomopsis was cons is tent ly iso lated from nongerminated seeds. 
Treatment of seed wi th thiram reduced the recovery of fungi and increased in 
v i t r o germination. 

131. (Deleted.) 

132. ELLIS, M.A., HEPPERLY, P.R., FOOR, S.R., and PASCHAL , E.H., I I . 1977. Seed 
treatment of pigeonpea wi th fungic ides, a n t i b i o t i c s and cer ta in solvents 
under t rop i ca l condi t ions. Fungicide and Nematicide Tests 32:177-178. 

Pigeonpea seeds were t reated wi th three fungicides — captan, benomyl, and 
thiram — for the recovery of i n t e rna l l y seed-borne fung i , seed germination, 
and f i e l d emergence. Seed treatment wi th captan reduced the incidence of 
i n te rna l l y seed-borne fungi (12%), increased germination (88%), and f i e l d 
emergence (64%) as compared wi th the c o n t r o l : recovery of the fungi (77%), 
germination (62%), and f i e l d emergence (41%). Captan was found superior over 
thiram and benomyl. 

133. ELLIS, M.A., and PASCHAL, E.H., I I . 1977. Methods of con t r o l l i ng i n t e r n a l l y 
seed-borne fungi of pigeonpea (Cajanus ca jan) . Proceedings of the American 
Phytopathological Society 4:176. (Abstract . ) 

Pigeonpea seeds harvested at matur i ty reduced in fec t i on of seed by Phomopsis 
sp., Fusarium semitectum, and Lasiodip lodia theobromae. Incidence of 
i n te rna l l y seed-borne fungi was inversely corre lated wi th in v i t r o 
germination and emergence in the f i e l d . Appl icat ions of benomyl to pigeonpea 
fo l iage through the growing season s i g n i f i c a n t l y reduced seed in fec t ion by 
f ung i . Pigeonpea seed produced in a r id regions of Puerto Rico had less seed 
in fec t i on by fungi and greater emergence than seed produced in regions of the 
Island receiv ing greater r a i n f a l l . 

134. ELLIS, M.A., PASCHAL, E.H., I I , and POWELL, P. 1977. The e f fec t of matur i ty 
and f o l i a r fungicides on pigeonpea seed q u a l i t y . Plant Disease Reporter 
61:1006-1009. 

Several genera of in te rna l l y seed-borne fungi were iso la ted from pigeonpea 
cv 2B-Bushy, produced in Puerto Rico. Recovery of Phomopsis sp, Fusarlum 
semitectum, Lasiodiplodia theobromae, and other i n t e rna l l y seed-borne fungi 
was inversely corre lated wi th in v i t r o germination and f i e l d emergence. 
A l te rnar ia tenuissima appeared to have no e f f ec t on seed germination. Pod 
i n fec t i on by a l l fungi occurred whi le the pods were immature and green in 
co lo r . I n fec t i on of the seeds did not occur u n t i l a f t e r the seeds matured 
and changed color from green to whi te . Seed i n fec t i on by fungi increased 
wi th time in the f i e l d past matur i ty . Because pods r ipen over a long period 
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of t i m e , h a r v e s t i n g of many mature pods was de layed by as much as 3 weeks 
b e f o r e t h e c rop reached m a t u r i t y (95% of t h e pods m a t u r e ) . Seeds from 
f i e l d - g r o w n p l a n t s sprayed w i t h benomyl ( 2 . 2 kg /ha) e i t h e r t w i c e o r f o u r 
t i m e s , 1 week a p a r t , had s i g n i f i c a n t l y fewer i n t e r n a l l y seed-borne f u n g i , 
except A . t e n u i s s i m a , and s i g n i f i c a n t l y g r e a t e r i n v i t r o g e r m i n a t i o n and 
f i e l d emergence than seeds f rom nonsprayed p l a n t s . Seeds f rom pods t h a t were 
harves ted at 5-day i n t e r v a l s , as they matured , had a s i g n i f i c a n t l y lower 
inc idence o f i n t e r n a l l y seed-borne f u n g i and h i g h e r i n v i t r o g e r m i n a t i o n t han 
seeds f rom p l a n t s t h a t r ece i ved two a p p l i c a t i o n s o f benomyl o r t h e n o n t r e a t e d 
c o n t r o l . 

135. ELLIS, M.A., PASCHAL, E . H . , I I , and ROSARIO, E. 1977. S i m i l a r i t i e s in t h e 
i n t e r n a l l y seed-borne f u n g i o f f o u r leguminous c r o p s . Proceedings o f t h e 
American P h y t o p a t h o l o g i c a l Soc ie t y 4 : 1 7 6 . ( A b s t r a c t . ) 

Seeds of bean, cowpea, p igeonpea, and soybean produced at I sabe l a, Pue r to 
R i c o , were i n f e c t e d by A l t e r n a r i a t e n u i s s i m a , F . semi tectum, L a s i o d i p l o d i a 
thoebromae, and Phomopsis sp . The percentage seed i n f e c t i o n by these f u n g i 
i nc reased w i t h t i m e i n t h e f i e l d pas t m a t u r i t y f o r a l l c r o p s . F o l i a r 
a p p l i c a t i o n o f benomyl s i g n i f i c a n t l y reduced seed i n f e c t i o n o f a l l f u n g i , 
except A. t e n u i s s i m a , and i nc reased seed q u a l i t y . 

136. ELLIS, M.A., PASCHAL, E . H . , I I , RAVALO, E . J . , and ROSARIO, E. 1978. E f f e c t of 
growing l o c a t i o n on i n t e r n a l l y seed-borne f u n g i , seed g e r m i n a t i o n , and f i e l d 
emergence o f pigeonpea in Pue r to R i c o . Jou rna l o f A g r i c u l t u r e o f t h e 
U n i v e r s i t y o f Puer to R ico 62 :355 -360 . 

Ten genera o f f u n g i were i s o l a t e d f rom t h e i n t e r n a l t i s s u e o f f o u r pigeonpea 
c u l t i v a r s grown a t I sabe l a . The occur rence o f t o t a l i n t e r n a l seed-borne 
f u n g i , Phomopsis sp , L a s i o d i p l o d i a ( B o t r y o d i p l o d i a ) theobromae, F . 
semi tec tum , and A l t e r n a r i a t e n u i s s i m a was n e g a t i v e l y c o r r e l a t e d w i t h 
emergence in t h e f i e l d . The occur rence o f A s p e r g i l l u s sp was no t n e g a t i v e l y 
c o r r e l a t e d w i t h f i e l d emergence. 

137. ELLIS, M.A., and SMITH, R.S. 1978. E f f e c t of i n c u b a t i o n t empe ra tu re on 
recovery o f i n t e r n a l l y seed-borne f u n g i and g e r m i n a t i o n o f pigeonpea seeds. 
T r o p i c a l G ra in Legume B u l l e t i n 1 3 - 1 4 : 2 2 - 2 5 . 

I n t e r n a l l y seed-borne f u n g i a re a s s o c i a t e d w i t h reduced g e r m i n a t i o n o f 
pigeonpea seed. As t h e percentage i n c i d e n c e o f seed-borne f u n g i i n c r e a s e d , 
t h e percentage g e r m i n a t i o n i n v i t r o decreased f o r a l l c u l t i v a r s t e s t e d . A l l 
funga l spec ies recovered f rom seeds were n e g a t i v e l y c o r r e l a t e d w i t h i n v i t r o 
g e r m i n a t i o n . I n c u b a t i o n t e m p e r a t u r e had a marked e f f e c t on t h e recovery of 
f u n g i f rom seeds and seed g e r m i n a t i o n in v i t r o . By changing i n c u b a t i o n 
t e m p e r a t u r e f rom 25 to 35°C, t h e apparen t h e a l t h o f a l l seed l o t s t e s t e d was 
s i g n i f i c a n t l y improved as expressed by in v i t r o g e r m i n a t i o n . When seed l o t s 
i ncuba ted f o r 7 days at 25°C were observed , a h igh percentage of seeds had 
no t germinated ( a p p a r e n t l y dead) and were covered by funga l myce l ium. W i th 
i n c u b a t i o n a t 35°C, t h e same seed l o t had a s i g n i f i c a n t l y lower percentage 
i n c i d e n c e o f seeds showing funga l g rowth and s i g n i f i c a n t l y h i g h e r i n v i t r o 
g e r m i n a t i o n . The g e r m i n a t i o n p o t e n t i a l , i . e . , t h e a c t u a l number o f v i a b l e 
seeds o f each seed l o t , was more a c c u r a t e l y recorded at 35°C than at 25°C, 
and t h e number of seeds i n f e c t e d by f u n g i was more a c c u r a t e l y recorded at 
25°C than a t 35°C. 
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138. ELLIS, M.A., MINOR, H.C. , ABRAMS, R., and JULIA, F . J . 1979. E f f e c t of delayed 
ha rves t and f u n g i c i d e sprays on pigeonpea seed q u a l i t y in Puer to R i co . 
Journa l o f A g r i c u l t u r e o f t he U n i v e r s i t y o f Puer to Rico 63 :428-435 . 

Seeds were harves ted at m a t u r i t y and 1, 2 or 3 weeks l a t e r from unsprayed 
p l a n t s or p l a n t s sprayed w i t h maneb or benomyl (o r both) at 1-week i n v e r v a l s 
beg inn ing 110 days a f t e r p l a n t i n g . At each ha rves t d a t e , t h e decrease in 
g e r m i n a t i o n and emergence and t h e inc rease in seed-borne f ung i were 
s i g n i f i c a n t l y l e s s f o r seeds from benomyl-sprayed p l a n t s than from those 
unsprayed or sprayed w i t h maneb. Seed ge rm ina t i on in v i t r o and f i e l d 
emergence decreased and t h e i n t e r n a l l y seed-borne fung i increased w i t h each 
de lay in ha rves t f o r a l l t r e a t m e n t s . There were no s i g n i f i c a n t d i f f e r e n c e s 
i n t o t a l i n t e r n a l l y seed-borne f u n g i , ge rm ina t i on i n v i t r o o r f i e l d emergence 
between maneb-sprayed and un t rea ted p l a n t s . When harvested at m a t u r i t y , 
p l a n t s f rom a l l t r e a t m e n t s produced g o o d - q u a l i t y seed (>85% g e r m i n a t i o n ) . 

139. ELLIS, M.A., and PASCHAL, E . H . , I I . 1979. E f f e c t o f f u n g i c i d e seed t r e a t m e n t 
on i n t e r n a l l y seed-borne f u n g i , ge rm ina t i on and f i e l d emergence o f pigeonpea 
(Cajanus c a j a n ) . Seed Science and Technology 7 : 7 5 - 8 1 . 

I n t e r n a l l y seed-borne f u n g i r ep resen t i ng seven genera were i s o l a t e d from 
seeds o f two pigeonpea c u l t i v a r s . A l l f ung i were l oca ted in t h e seed coa t 
( t e s t a ) t i s s u e s and on ly o c c a s i o n a l l y were found in embryo t i s s u e s . Captan 
and t h i r a m ( p r o t e c t a n t f u n g i c i d e s ) moved i n t o seed coa t t i s s u e s but d i d no t 
p e n e t r a t e t he embryo. Benomyl (sys temic f u n g i c i d e ) pene t ra ted t h e seed coa t 
and embryo: t h u s , a l l f u n g i c i d e s were e f f e c t i v e a g a i n s t f ung i i n t h e seed 
c o a t . Seeds t r e a t e d w i t h these f u n g i c i d e s had a s i g n i f i c a n t l y lower 
percentage recovery o f t o t a l f ung i i n v i t r o and s i g n i f i c a n t l y h igher i n v i t r o 
g e r m i n a t i o n and f i e l d emergence than non t rea ted ( c o n t r o l ) seeds. 

140. ELLIS, M.A., RAVALO, E . J . , and SMITH, R.S. 1979. Methods f o r pigeonpea seed 
s to rage i n Puer to R i co . Journa l o f A g r i c u l t u r e o f t h e U n i v e r s i t y o f Puer to 
Rico 63 :423 -427 . 

Seed m o i s t u r e c o n t e n t and s to rage tempera tu re are c r i t i c a l f a c t o r s in t h e 
l o n g - t e r m s to rage o f pigeonpea seed in Puer to R i co . Germina t ion o f seed 
ma in ta ined at ambient tempera tu re remained h igh (90%) a f t e r 1 year when seed 
m o i s t u r e c o n t e n t ranged from 9 to 13%, but no t 17%, and seeds were s to red in 
a i r t i g h t c o n t a i n e r s . Germina t ion remained h igh a t a l l m o i s t u r e l e v e l s when 
seeds were s t o r e d i n a i r t i g h t c o n t a i n e r s o r i n c l o t h bags i n c o l d s to rage 
(13°C) . In t h i s s t u d y , in which h i g h - q u a l i t y seed was used (ge rm ina t i on 
>90%), t he percentage of seed-borne f u n g i s i g n i f i c a n t l y decreased from 15 to 
2% or l e s s a f t e r 12 months in s t o r a g e . B a c i l l i s s u b t i l i s was assoc ia ted w i t h 
a l l dead seeds. 

1 4 1 . ELLIS, M.A., SMITH, R .S . , and SAMBRANO, 0. 1979. E f f e c t of f u n g i c i d e seed 
t r e a t m e n t on f i e l d emergence of poor and good q u a l i t y pigeonpea (Cajanus 
c a j a n ) . Jou rna l o f A g r i c u l t u r e o f t h e U n i v e r s i t y o f Puer to Rico 6 3 : 8 - 1 2 . 

P o o r - q u a l i t y and g o o d - q u a l i t y seed l o t s o f cv 2B-Bushy were t r e a t e d w i t h 
f u n g i c i d e s . A l l t r e a t m e n t s s i g n i f i c a n t l y increased f i e l d emergence o f t h e 
p o o r - q u a l i t y seed. There was no s i g n i f i c a n t e f f e c t on t h e g o o d - q u a l i t y seed. 
When s u r f a c e - d i s i n f e c t e d p o o r - q u a l i t y seeds were t r e a t e d w i t h t h i r a m and 
p laced on p o t a t o dex t rose agar , ge rm ina t i on increased and t h e inc idence of 
i n t e r n a l l y seed-borne f u n g i decreased. 
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142 . FELIX, S . 1960 . A l i s t o f C e r c o s p o r a o c c u r r i n g in M a u r i t i u s w i t h s h o r t n o t e s 
o n t h e newly r e c o r d e d s p e c i e s o f some economic i m p o r t a n c e . Revue A g r i c o l e e t 
S u c r i e r e d e l ' I l e M a u r i c e 9 - 1 4 . 

C e r c o s p o r a c a j a n i is i n c l u d e d as a new s p e c i e s . 

1 4 3 . FENNELL, M.A. 1 9 6 3 . P r e s e n t s t a t u s o f r e s e a r c h on e d i b l e legumes in Wes te rn 
N i g e r i a . P r o c e e d i n g s o f t h e N i g e r i a n G r a i n Legume Con fe rence 1 : 1 6 - 2 9 . 

P r o g r e s s i n t h e e v a l u a t i o n o f l o c a l and i n t r o d u c e d v a r i e t i e s o f s e v e r a l 
l egumes . i n c l u d i n g p l g e o n p e a , is r e p o r t e d . Hope 5989 is a v a r i e t y of 
p igeonpea f r o m U n i t e d Sa tes w i t h t o l e r a n c e o f M e l o i d o g y n e . 

1 4 4 . GADEWAR, A . V . , and RAUT, N.K. 1976 . T r a n s l o c a t i o n o f B e n l a t e in g e r m i n a t i n g 
seeds and s e e d l i n g s o f Ca janus c a j a n . I n d i a n J o u r n a l o f Myco logy and P l a n t 
P a t h o l o g y 6 : 1 0 8 - 1 0 9 . 

B e n l a t e was f ound to be t r a n s l o c a b l e when a p p l i e d as a seed d r e s s e r . I t was 
a l s o absorbed b y t h e r o o t s and t r a n s l o c a t e d i n t o t h e l e a v e s o f 1 - m o n t h - o l d 
s e e d l i n g s . 

145 . GAIKWAD, B . M . , and KOTE, S . S . 1 9 8 1 . B a c t e r i a l l e a f s p o t and stem c a n k e r o f 
p igeonpea (Ca janus c a j a n ) caused by Xanthomonas ca jan i . I n d i a n J o u r n a l o f 
Myco logy and P l a n t P a t h o l o g y 1 1 : 5 0 - 5 6 . 

D u r i n g t h e y e a r 1977 t h e i n c i d e n c e o f b a c t e r i a l l e a f s p o t and stem c a n k e r 
d i s e a s e o f p igeonpea a t Pa rbhan l was found to be up to 40%, and d i s e a s e d 
p l a n t s y i e l d e d 10-15% a f f e c t e d g r a i n s . Hos t range s t u d i e s r e v e a l e d t h a t t h e 
pa thogen c o u l d i n f e c t o n l y p lgeonpea o u t o f 1 4 d i f f e r e n t h o s t s i n o c u l a t e d , 
and t h e pa thogen c o u l d i n f e c t l e a v e s and stems o f p lgeonpea p l a n t s u p t o t h e 
age o f 135 days and 145 d a y s , r e s p e c t i v e l y . The v a r i e t i e s C -49 , C - 6 0 , C -69 , 
E -200 , J A - 8 , Pan t A - 2 , and E-175 showed a h i g h degree o f r e s i s t a n c e . In in 
v i t r o s t u d i e s s t r e p t o c y c l i n e (100 ppm), A g r i m y c i n (150 ppm) and A g a l l o l (200 
ppm) i n h i b i t e d 100% g r o w t h o f t h e p a t h o g e n . On t h e b a s i s o f c u l t u r a l , 
m o r p h o l o g i c a l , p h y s i o l o g i c a l , and h o s t range s t u d i e s t h e pa thogen under s t u d y 
was i d e n t i f i e d a s X . c a j a n i K u l k a r n i e t a l . 1953 . 

1 4 6 . ( D e l e t e d . ) 

1 4 7 . GHOSH, M.K. 1975 . C o n t r o l o f Fusar ium w i l t o f p igeonpea by v a r i o u s 
t r e a t m e n t s . M.Sc. t h e s i s , B idhan Chandra K r i s h i V ishwa V i d y a l a y a , K a l y a n i , 
West B e n g a l , I n d i a . 

1 4 8 . GHOSH, M .K . , and SINHA, A . K . 1 9 8 1 . L a b o r a t o r y e v a l u a t i o n o f some s y s t e m i c 
f u n g i c i d e s a g a i n s t Fusar ium w i l t o f p l g e o n p e a . P e s t i c i d e s 1 5 : 2 4 - 2 7 . 

Spore g e r m i n a t i o n o f F . udum was c o m p l e t e l y i n h i b i t e d by B e n l a t e and 
Campogran-M a t 50 ppm, w h i l e m y c e l i a l g r o w t h was p r e v e n t e d by B a v i s t i n a t 25 
ppm and BAS 38601F at 50 ppm. The most e f f e c t i v e seed t r e a t m e n t p roved to be 
BAS 38601F, f o l l o w e d by B a v l s t i n and B e n l a t e . 

1 4 9 . GHOSH, P . , and MUKHERJEE, S. 1969 . P r e l i m i n a r y n o t e on t h e s t u d y o f 
m i c r o f l o r a f r o m t h e r h i z o s p h e r e o f Ca ianus c a j a n M i l l s p . P r o c e e d i n g s o f t h e 
I n d i a n Sc ience Congress 5 6 : 3 1 7 - 3 1 8 . ( A b s t r a c t . ) 
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M i c r o f l o r a , e s p e c i a l l y t h e f u n g u s f l o r a f r o m t h e d i f f e r e n t r h i z o s p h e r e s o f 
p l g e o n p e a , we re s t u d i e d . The s o i l samp les w e r e c o l l e c t e d e v e r y 5 c m a l o n g 
and a r o u n d t h e l e n g t h o f t h e t a p r o o t o f t h e h o s t p l a n t and d e s i g n a t e d a s a , 
b , and c , f r o m above downwards and a ' , a " , b ' , b ' ' , c ' , c " , a l o n g 
c o r r e s p o n d i n g h o r i z o n t a l l e v e l s . The f r e q u e n c y o f d i s t r i b u t i o n o f t h e 
g r o w i n g c o l o n i e s w i t h 0 . 0 1 d i l u t i o n was f o u n d t o b e 4 a t c - l e v e l , 3 a t 
c ' - l e v e l and 2 a t c " - l e v e l , i n d i c a t i n g t h a t f u n g u s f l o r a d e c r e a s e d away f r o m 
t h e r o o t r e g i o n p r o p e r . The d i s t r i b u t i o n o f t h e c o l o n i e s w a s , howeve r , 
maximum a t b - l e v e l o f t h e s o i l . Many o f t h e f u n g i r e c o r d e d a r e a l s o a b u n d a n t 
i n t h e p h y l l o s p h e r e , and a r e c o n s p i c u o u s l y s a p r o p h y t i c . 

1 5 0 . G0DB0LE, G . M . , DAKE, G . N . , and MAYEE, C D . 1 9 7 7 . Q u a n t i t a t i v e e s t i m a t i o n o f 
p i g e o n p e a s tem c a n k e r i n t e n s i t y . Research B u l l e t i n o f t h e Mara thwada 
A g r i c u l t u r a l U n i v e r s i t y 1 : 1 3 5 - 1 3 6 . 

A s u i t a b l e t e c h n i q u e f o r s c o r i n g i n f e c t i o n g r a d e s was d e v e l o p e d . D i f f e r e n t 
i n f e c t i o n g r a d e s f o r m u l a t e d t o r e c o r d t h e d i s e a s e s a r e g i v e n . V a r i e t i e s such 
a s B D N - 1 , BDN-2, and C - l l showed m o d e r a t e r e a c t i o n , w h i l e P r a b h a t and Kaki 
e x h i b i t e d a h i g h d e g r e e o f s u s c e p t i b i l i t y t o C o l l e t o t r i c h u m c a p s i c i . 

1 5 1 . GODFREY, G . H . 1 9 2 8 . Legumes a s r o t a t i o n and t r a p c r o p s f o r p i n e a p p l e f i e l d s . 
B u l l e t i n , H a w a i i a n P i n e a p p l e Canners ' A s s o c i a t i o n E x p e r i m e n t S t a t i o n n o . 1 0 . 
2 1 p p . 

I n H a w a i i , p i g e o n p e a s p r o v e d t o b e one o f t h e l e g u m i n u o u s c r o p s t h a t 
e x h i b i t e d h i g h l e v e l s o f r e s i s t a n c e t o r o o t - k n o t nematode ( H e t e r o d e r a 
r a d i c i c o l a ) i n t r i a l s p l a n t e d o n p i n e a p p l e l a n d h e a v i l y i n f e s t e d w i t h 
nematode . P l g e o n p e a s appea red t o b e f r e e o f mos t d i s e a s e s and p e s t s . The 
p l g e o n p e a c u l t i v a r New Era e x h i b i t e d h i g h l e v e l s o f r e s i s t a n c e t o r o o t - k n o t 
nema tode . In Oahu p l g e o n p e a p l a n t i n g s , a few p l a n t s w e r e f o u n d s h o w i n g a 
r o o t - r o t c o n d i t i o n t h a t was accompan ied b y a w h i t e - m o l d g r o w t h . P l a n t s i n 
t w o p l g e o n p e a v a r i e t i e s i n a n e x p e r i m e n t a l p l a n t i n g o n Oahu e x h i b i t e d t y p i c a l 
c rown g a l l symptoms s i m i l a r t o t h o s e caused b y B a c t e r i u m ( = A g r o b a c t e r i u m ) 
t u m e f a c l e n s . 

1 5 2 . GONZAGA, E . , and LORDELLO, L . 1 9 6 0 . I n t e r e f e r e n c e s o f nematodes in 
a g r i c u l t u r a l p r a c t i c e s . R u r a l Review S o c i e t y o f R u r a l B r a s i l 4 0 : 1 2 - 1 3 . 

I n B r a z i l , i n a r o t a t i o n o f r i c e and p i g e o n p e a , t h e p l g e o n p e a c r o p showed a n 
i n f e r i o r s t a n d i n i t s c o n s e c u t i v e 2nd y e a r w h i l e t h e p l a n t s i n p l o t s whe re 
r i c e and p i g e o n p e a w e r e sown a l t e r n a t e l y we re h e a l t h y . T h i s was due t o a 
heavy i n f e s t a t i o n w i t h t w o nematodes w h i c h p r o l i f e r a t e when p l g e o n p e a i s 
c u l t i v a t e d and a r e t h w a r t e d i n t h e i r d e v e l o p m e n t b y r i c e . 

1 5 3 . G00DLING, H . J . 1 9 6 2 . The a g r o n o m i c a s p e c t s o f p i g e o n p e a s . F i e l d Crop 
A b s t r a c t s 1 5 : 1 - 5 . 

I n t h e West I n d i e s , a u s u a l l y f a t a l d i s e a s e o f p e r e n n i a l c r o p s was c o l l a r -
and s t e m - c a n k e r due t o P h y s a l o s p o r a c a j a n a e . P r i m a r i l y , s m a l l g r a y , 
s c u t i f o r m l e s i o n s w i t h d a r k edges d e v e l o p o n t h e s tems and b r a n c h e s ; l a t e r 
t h e a f f e c t e d p a r t s become g i r d l e d and d i e . A l t h o u g h c a n k e r d i s e a s e s have 
a l s o been a s c r i b e d t o D i p l o d i a c a j a n i and Phoma s p , p a t h o g e n i c i t y has been 
a s s o c i a t e d w i t h P . c a j a n a e . 

1 5 4 . GOVINDASWAMY, C .V . 1 9 5 1 . Some s t u d i e s o n t h e e f f e c t o f a s s o c i a t e d s o i l 
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m i c r o f l o r a o n F u s a r i u m udum B u t l . , t h e w i l t o r g a n i s m o f p i g e o n p e a ( C a j a n u s 
c a j a n [ L . ] M i l l s p . ) , w i t h s p e c i a l r e f e r e n c e t o i t s p a t h o g e n i c i t y . T h e s i s , 
I n d i a n A g r i c u l t u r a l Research I n s t i t u t e , New D e l h i , I n d i a . 

1 5 5 . GUNASEKARAN, C . R . , MUTHUKRISHNAN, T . S . , and RAJENDRAN, G. 1 9 7 6 . E v a l u a t i o n o f 
c h e m i c a l s f o r c o n t r o l l i n g p l g e o n p e a c y s t nematode H e t e r o d e r a c a j a n i i n r e d 
g r a m . Madras A g r i c u l t u r a l J o u r n a l 6 3 : 3 8 2 - 3 8 3 . 

The t o t a l absence o f c y s t f o r m a t i o n o f H . c a j a n i o n t h e r o o t s o f t h e t r e a t e d 
p l a n t s I n d i c a t e t h e p o s s i b l e c o n t r o l o f t h e nematode w i t h t h e t w o c h e m i c a l s , 
f e n s u l f o t h i o n and c a r b o f u r a n . 

1 5 6 . GUPTA, P . , and EDWARD, J . C . 1 9 7 4 . Some e c o n o m i c a l l y i m p o r t a n t new h o s t s o f 

H e t e r o d e r a v i g n i i n U t t a r P r a d e s h , I n d i a . P l a n t D i s e a s e R e p o r t e r 5 8 : 3 4 5 - 3 4 7 . 

P igeonpea was shown to be a h o s t . 

1 5 7 . GUPTA, S . C . , and SINHA, S . 1 9 5 1 . F u r t h e r a d d i t i o n s t o t h e S y n c h y t r i a o f 
I n d i a . I n d i a n P h y t o p a t h o l o g y 4 : 7 - 1 0 . 
Near Ag ra S y n c h v t r i u m p h a s e d l i - r a d i a t a was o b s e r v e d on u r d ( V i g n a mungo) and 
p i g e o n p e a . 

1 5 8 . GUPTA, S . C . , REDDY, M . V . , and NENE, Y . L . 1 9 8 1 . S t e r i l i t y - m o s a i c r e s i s t a n t 
l i n e s o f e a r l y - m a t u r i n g p i g e o n p e a d e v e l o p e d a t ICRISAT. I n t e r n a t i o n a l 
P i g e o n p e a N e w s l e t t e r 1 : 2 0 . 

D u r i n g t h e r a i n y season 116 p i g e o n p e a p r o g e n i e s w i t h a t l e a s t one p a r e n t 
r e s i s t a n t t o p i g e o n p e a s t e r i l i t y mosa i c v i r u s w e r e s c r e e n e d i n t h e n u r s e r y . 
F i f t e e n r e s i s t a n t l i n e s ( l i s t e d ) w i t h p r o m i s i n g y i e l d we re i d e n t i f i e d . 

1 5 9 . GUPTA, S . L . 1 9 5 4 . Kanpur A g r i c u l t u r a l C o l l e g e J o u r n a l . 1 3 : 1 8 - 2 5 . 

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

1 6 0 . GUPTA, S . L . 1 9 6 1 . The e f f e c t o f m ixed c r o p p i n g o f a r h a r ( C a j a n u s i n d i c u s 
S p r e n g . ) w i t h j o w a r (Sorghum v u l g a r e P e r s . ) o n i n c i d e n c e o f a r h a r w i l t . 
A g r i c u l t u r e and An ima l Husbandry i n U t t a r P radesh 3 ( 1 0 - 1 2 ) : 3 1 - 3 5 . 

1 6 1 . HAIDER, M . G . , SINGH, R . K . , PRASAD, H . , NATH, R . P . , and SHARMA, R .N . 1 9 7 8 . 
E f f e c t o f some common f u n g i c i d e s o n t h e i n c i d e n c e o f p i g e o n p e a w i l t . I n d i a n 
P h y t o p a t h o l o g y 3 1 : 5 1 1 - 5 1 2 . 

I n f i e l d t r i a l s w i t h c r o p s grown i n s o i l n a t u r a l l y i n f e s t e d w i t h F . udum t h e 
b e s t c o n t r o l o v e r 3 y r was g i v e n by c a p t a n f o l l o w e d by B r a s s i c o l 
( q u i n t o z e n e ) , p h e n y l m e r c u r y a c e t a t e , sawdus t and c o p p e r o x y c h l o r i d e . 

1 6 2 . HAIGH, J . C . 1 9 3 0 . Macrophomina phaseo l i ( M a u b l . ) Ashby and R h i z o c t o n j a 
b a t a t i c o l a ( T a u b . ) B u t l e r . A n n a l s o f t h e Royal B o t a n i c a l Gardens o f 
P e r a d e n i y a 1 1 : 2 1 3 - 2 4 9 . 

T w e n t y - s e v e n s t r a i n s o f M . phaseo l i (R . b a t a t i c o l a ) have been d i v i d e d b y 
t h e a u t h o r i n t o t h r e e g r o u p s , a c c o r d i n g t o t h e i r mean s c l e r o t i a d i a m e t e r i n 
c u l t u r e . The f i r s t , o r C , g r o u p c o n t a i n s t h o s e s t r a i n s h a v i n g a mean 
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s c l e r o t l a l diameter of 120 or less, the middle, or B, group those with one 
of about 200 while the A group comprises those whose s c l e r o t i a are 
conveniently measured in millimeters. Sclerotla belonging to any of these 
groups may be isolated from trees and woody plants generally ( a l l three were 
obtained from rubber and coconut), but herbaceaous plants as a rule give 
s c l e r o t l a only of group C, and pycnidia of M. phaseoli were obtained only 
from these hosts. Pycnldla were obtained in cultures of a C s t r a i n from 
plgeonpea grown on s t e r i l i z e d pigeonpea stems. The pycnospores were t y p i c a l 
of M.. Phaseoli, measuring 16-27 by 5-11 and averaging 24 by 8 though 
some pycnldla were found in which the spores were shorter and broader than 
normal. Cultured on maize meal agar, the pycnospores produced a growth 1n 
which both pycnldla and s c l e r o t l a were present. Three of the pycnospore 
cultures were put back onto pigoenpea twigs, whereupon two produced s c l e r o t l a 
only, while the t h i r d produced a d i s t i n c t i v e growth with scanty white 
mycelium, no s c l e r o t l a , and abundant black, s o l i t a r y , shining, pycnldla with 
many spores. In culture these gave pycnldla only, whereas pycnospores from 
the twigs Inoculated with the other two cultures produced a s c l e r o t l a l form 
s i m i l a r to t h a t used f o r the o r i g i n a l Inoculations. 

163. HAMMERTON, J.L. 1973. A yellowing and dieback syndrome of plgeonpea, Cajanus 
cajan (L.) M i l l s p . Proceedings of the Caribbean Food Crops Society Meeting 
11:197-208. 

The presence is reported of the following nematodes associated with chlorosis 
and dleback of plgeonpea in Jamaica: Rotylenchulus reniformis, 
Tylenchorhynchus sp, Helicotylenchus sp, Pratylenchus sp, Scutellenema sp, 
longidorus sp, and Hoplolaimus sp. R. reniformis was the most abundant 
nematode in s o i l samples. Pathogenicity was not proven. 

164. HAMMERTON, J.L. 1975. Effects of growth regulators on pigeonpea (Cajanus 
cajan), Experimental Agriculture 11:241-245. 

In t r i a l s in Jamaica with dwarf semideterminate plgeonpea cvs 17 (BF) and 
20 (GL 27/4a), ethephon at 250 ppm and 500 ppm substantially increased pod 
numbers i n the rust (Uredo cajani) susceptible cv 20 by inducing leaf f a l l 
and a second flowering, but had no such e f f e c t on the r u s t - r e s i s t a n t cv 17. 
In both cvs ethephon reduced seed number per pod. Of nine other 
growth-regulators tested, B-9 at 2300 ppm increased pod numbers in cv 17 but 
reduced mean pod weight and seed number per pod; the others gave no 
s i g n i f i c a n t results over the c o n t r o l . 

165. HANDIQUE, L.K. 1951. Report of the Department of Agriculture, Assam, 1949-50. 
P t . l . 357 pp. 

Many c u l t i v a r s of pigeonpea introduced from nearby states f o r inclusion in 
the breeding program proved susceptible t o Fusarium w i l t . For some 100 
promising selections several true-breeding pure l i n e s were i s o l a t e d ; these 
combined desirable y i e l d capacity and q u a l i t y with w i l t resistance. 

166. HANSFORD, C.G. 1938. Annual report of the Plant Pathologist 1936. Report of 
the Department of Agriculture, Uganda, 1936-37. Pt.2. pp. 43-49. 

Various Fusarium spp, including forms belonging to Hypomyces Ipomoeae and 
Lisea and Gibberella, were isolated from plgeonpea plants t h a t had died from 
the top downwards. The Gibberella spp appeared to be the primary parasites. 
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I t i s a d i f f e r e n t d i s e a s e f r o m t h e w i l t i n I n d i a caused b y F . v a s i n f e c t u m . 

1 6 7 . HANSFORD, C .G. 1 9 4 3 . C o n t r i b u t i o n s t o w a r d s t h e f u n g u s f l o r a o f Uganda. 5 . 
Fung i i m p e r f e c t i . P r o c e e d i n g s o f t h e L i n n e a n S o c i e t y o f L o n d o n , 1 9 4 2 - 4 3 . 
p p . 3 4 - 6 7 . 

Dendroch ium q i g a s p o r u m was i s o l a t e d f r o m d y i n g p i g e o n p e a s t e m s . 

1 6 8 . HAQUE, S.Q. 1 9 7 9 . S t a t u s o f v i r u s d i s e a s e s o f g r a i n legumes i n t h e 
Commonwealth C a r i b b e a n . P r e s e n t e d a t t h e R e g i o n a l Workshop o n T r o p i c a l G r a i n 
Legumes, U n i v e r s i t y o f West I n d i e s , S t . A u g u s t i n e , T r i n i d a d , T r i n i d a d and 
Tobago , p p . 7 - 8 . ( A b s t r a c t . ) 

The o n l y v i r u s d i s e a s e r e c o r d e d o n p l g e o n p e a i n t h e Commonwealth C a r i b b e a n i s 
cowpea mosa i c v i r u s (CPMV) i n T r i n i d a d . The w r i t e r has o b s e r v e d o n l y 
o c c a s i o n a l i n c i d e n c e o f mosa i c symptoms on p l g e o n p e a i n T r i n i d a d . P lgeonpea 
i s n o t a p r e f e r r e d h o s t o f t h e b e e t l e - v e c t o r o f CPMV, and t h i s may a c c o u n t 
f o r t h e low i n c i d e n c e o f t h e d i s e a s e . 

1 6 9 . HARINATH NAIDU, P . , and NIRULA, K .K . 1 9 7 9 . Q u a r a n t i n e i m p o r t a n t d i s e a s e s o f 
so rghum, p e a r l m i l l e t , c h i c k p e a , p l g e o n p e a and g r o u n d n u t . I n d i a n J o u r n a l o f 
P l a n t P r o t e c t i o n 7 : 1 7 5 - 1 8 8 . 

Q u a r a n t i n e measures i n I n d i a f o r i m p o r t a n t d i s e a s e s o f so rghum, p e a r l m i l l e t , 
c h i c k p e a , p l g e o n p e a , and g r o u n d n u t a r e d e s c r i b e d . I n t h e case o f p l g e o n p e a , 
a n t h r a c n o s e , b a c t e r i a l l e a f s p o t and s tem c a n k e r , s t e r i l i t y mosa ic v i r u s , and 
y e l l o w mosa i c v i r u s d o o c c u r i n t h e c o u n t r y , b u t t h e y a r e n e v e r t h e l e s s 
s u b j e c t t o q u a r a n t i n e r e s t r i c t i o n s . 

1 7 0 . HASAN, A . , KHAN, M.W., RASHID, A . , and ABRAR, M.K. 1975 . R e l a t i v e e f f i c i e n c y 
o f c e r t a i n f u n g i c i d e s a g a i n s t C o l l e t o t r i c h u m s p p . I n d i a n J o u r n a l o f Myco logy 
and P l a n t P a t h o l o g y 5 : 4 1 . ( A b s t r a c t . ) 

F u n g i c i d e s B r a s s i c o l , t h i r a m , C o p r a n t o l , D i t h a n e Z - 7 8 , D i t h a n e M-45 , Ag rosan 
GN, and c a p t a n , a s w e l l a s DDT, s u c c e s s f u l l y i n h i b i t e d t h e g r o w t h and 
s p o r u l a t i o n o f C . t r u n c a t u m ( p i g o e n p e a i s o l a t e ) . The b e s t p e r f o r m a n c e was 
e x h i b i t e d b y C o p r a n t o l where t h e p a t h o g e n f a i l e d t o grow a t any o f t h e 
c o n c e n t r a t i o n s t r i e d ( 0 . 1 , 0 . 2 and 0 . 3 % ) . I t was f o l l o w e d b y B r a s s l c o l . 
Captan and Ag rosan G N we re e f f e c t i v e a t h i g h e r c o n c e n t r a t i o n s ( 0 . 3 % ) . 

1 7 1 . HASAN, A . , and KHAN, A . M . 1 9 7 9 . V a r i e t a l s c r e e n i n g f o r a n t h r a c n o s e d i s e a s e o f 
a r h a r . A c t a B o t a n i c a I n d i c a 7 : 1 2 6 - 1 2 8 . 

When 49 p l g e o n p e a c u l t i v a r s w e r e s c r e e n e d a g a i n s t C . t r u n c a t u m some p r o v e d 
h i g h l y s u s c e p t i b l e , some we re r e s i s t a n t , and a few (NPWR-15, P a n t A - 9 , 
P r a b h a t , R -98 , and 1234) we re immune. When p l a n t e d l a t e ( S e p t e m b e r - O c t o b e r ) 
a few o f t h e s u s c e p t i b l e c u l t l v a r s escaped s e v e r e d i s e a s e i n c i d e n c e . 

1 7 2 . HASAN, A . , and KHAN, A . M . 1 9 7 9 . O n t h e f u n g i c i d a l c o n t r o l o f a n t h r a c n o s e 
d i s e a s e o f a r h a r . I n d i a n J o u r n a l o f Myco logy and P l a n t P a t h o l o g y 9 : 1 5 6 - 1 5 9 . 

Out o f n i n e f u n g i c i d e s t e s t e d c o p p e r o x y c h l o r i d e , c a r b o x i n , b e n o m y l , c a p t a n , 
mancozeb, and t h i r a m we re f o u n d t o b e h i g h l y i n h i b i t o r y t o s p o r e g e r m i n a t i o n 
and v e g e t a t i v e g r o w t h o f C . t r u n c a t u m . These f u n g i c i d e s w e r e more e f f e c t i v e 
under f i e l d t h a n g l a s s h o u s e c o n d i t i o n s . A p r e i n o c u l a t i o n p r o p h y l a c t i c s p r a y 
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gave b e t t e r c o n t r o l than a p o s t i n o c u l a t i o n sp ray . A l l t h e f u n g i c i d e s had a 
marked f u n g i s t a t i c e f f e c t on germ-tube and co lony c h a r a c t e r s o f t he fungus . 

173. HIREMATH, R.V. , BALASUBRAMANYAM, R .H . , and PURANIK, S.B. 1973. E f f e c t of 
c u l t u r e f i l t r a t e o f Fusarium udum B u t l e r on t h e rh i zosphe re m i c r o f l o r a o f 
Cajanus ca jan ( L . ) M i l l s p . I n d i a n Journa l o f M i c r o b i o l o g y 12 :229-230. 

F. udum has been shown to produce t h r e e enzymes, v i z p e c t i n methyl e s t e r a s e , 
p o l y g a l a c t u r o n a s e , and c e l l u l a s e in v i v o and in v i t r o . The c u l t u r e f i l t r a t e 
was added to t he base of 2 5 - d a y - o l d pigeonpea seed l i ngs grown in p o t s . 
Funga l , ac t ionomyce te , and b a c t e r i a l p o p u l a t i o n s o f t h e rh i zosphe re s o i l were 
s i g n i f i c a n t l y h ighe r than those o f t h e nonrh izosphere s o i l . The p l a n t s 
t r e a t e d w i t h c u l t u r e f i l t r a t e d i d no t show any v a r i a t i o n in t h e fungal 
p o p u l a t i o n . There was a s i g n i f i c a n t increase in t h e b a c t e r i a l p o p u l a t i o n in 
t h e rh i zosphe re o f t r e a t e d p l a n t s w i t h i n 24 h a f t e r t r e a t m e n t . 

174. HIRUMI, H . , MARAMOROSCH, K. , and HICHEZ, E. 1973. Rhabdovirus and 
mycop lasma- l i ke organ ism: n a t u r a l dual i n f e c t i o n o f Cajanus c a j a n . 
Phytopatho logy 63 :202 . ( A b s t r a c t . ) 

Pigeonpea p l a n t s w i t h a p r o l i f e r a t i o n d i sease , having p a r t s o f t h e f o l i a g e 
pa le green and a l s o showing w i t ches ' broom symptoms, were c o l l e c t e d . 
E l e c t r o n micrographs showed mycop lasma- l ike organisms (MLOs) as w e l l as 
b u l l e t - s h a p e d v i r u s p a r t i c l e s i n t h e phloem. Th is appears to be t h e f i r s t 
r e p o r t of n a t u r a l dual i n f e c t i o n by rhabdov i rus and MLOs. 

175. HUTTON, D.G. , and HAMMERTON, J . L . 1975. I n v e s t i g a t i n g t h e r o l e of 
Ro ty lenchu lus r e n i f o r m i s in a d e c l i n e o f p igeonpea. Nematropica 5 : 2 4 . 

There was no r e l a t i o n s h i p among numbers of R. r e n i f o r m i s in t h e s o i l around 
p l a n t s o f t h r e e pigeonpea c u l t i v a r s a t L a w r e n c e f i e l d , Jamaica, and t h e number 
of p l a n t s e x h i b i t i n g symptoms of d e c l i n e . Where p o p u l a t i o n s of R. 
r e n i f o r m i s were suppressed, p l a n t s grew f a s t e r and f l owered e a r l i e r . 

176. IHFIS, T . , FREVRE, R .H. , and KENNARD, H.C. 1937. P e l l i c u l a r i a f i l amen tosa on 
Tephrosa and Cajanus i n d i c u s in Puer to R i c o . FAO P l a n t P r o t e c t i o n B u l l e t i n 
5 :159-160 . 

The d isease can be c o n t r o l l e d by us ing Bordeaux m i x t u r e and z i n e b . 

177. INDIAN AGRICULTURAL RESEARCH INSTITUTE. 1931 . Work on Cajanus ca jan at Pusa. 
S c i e n t i f i c Reports o f t h e Impe r i a l I n s t i t u t e o f A g r i c u l t u r a l Research, Pusa, 
1929-30. 

The Impe r i a l Economic B o t a n i s t r e p o r t s on an a t tempt to o b t a i n w i l t - r e s i s t a n t 
s t r a i n s o f pigeonpea and on t h e study o f t h e i nhe r i t ance o f v a r i o u s 
c h a r a c t e r s such as : f l o w e r , seed, and pod c o l o r ; pod h a b i t ; growth h a b i t ; 
and immunity t o w i l t d i sease . 

178. INDIAN AGRICULTURAL RESEARCH INSTITUTE. 1946. S c i e n t i f i c Repor ts of t h e 
I n d i a n A g r i c u l t u r a l Research I n s t i t u t e , 1945-46. 109 pp. 

Work on pigeonpea w i l t (F. udum) r e s i s t a n c e was c o n t i n u e d . Hyb r id C - 3 8 - 3 - 1 , 
from the c ross between IP-24 and I P - 5 1 , appeared to be comp le te l y Immune to 
a r t i f i c i a l i n f e c t i o n in t h e f i e l d . IP-80 and IP -41 showed on l y 1% l o s s . The 
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e x i s t e n c e o f d u p l i c a t e genes g o v e r n i n g t h e c h a r a c t e r s o f t h e " C a w n p o r e " 
m u t a n t was c o n f i r m e d . 

1 7 9 . INDIAN AGRICULTURAL RESEARCH INSTITUTE. 1 9 4 7 . S c i e n t i f i c R e p o r t s o f t h e 
I n d i a n A g r i c u l t u r a l Research I n s t i t u t e , 1 9 4 6 - 4 7 . 131 p p . 

The F3 o f a c r o s s be tween NP-69 and Cawnpore -132 was s e l e c t e d f o r e a r l y 
m a t u r i t y , F u s a r i u m w i l t r e s i s t a n c e , and b o l d - s e e d e d n e s s . N P t y p e s and o t h e r 
m a t e r i a l were t e s t e d f o r w i l t r e s i s t a n c e . 

1 8 0 . INDIAN AGRICULTURAL RESEARCH INSTITUTE. 1948 . S c i e n t i f i c R e p o r t s o f t h e 
I n d i a n A g r i c u l t u r a l Research I n s t i t u t e , 1 9 4 7 - 4 8 . 182 p p . 

C u l t u r e s o f t h e p i g e o n p e a we re f u r t h e r s e l e c t e d o n t h e b a s i s o f r e s i s t a n c e t o 
w i l t ( F . udum) , m a t u r i t y , and o t h e r c h a r a c t e r s . Some o f t h e m a t e r i a l 
d e r i v e d f r o m t h e c r o s s e s be tween NP-69 and NP-132 showed n o w i l t i n f e c t i o n . 
I n t h e Burma c o l l e c t i o n , New Era 4 0 - 6 was f r e e f r o m w i l t d i s e a s e , a s i n t h e 
p r e v i o u s y e a r . 

181. (Deleted.) 

182. INDIAN AGRICULTURAL RESEARCH INSTITUTE. 1953. S c i e n t i f i c Reports of the 
Indian Agr i cu l tu ra l Research I n s t i t u t e , 1950-51. 120 pp. 

Out of e ight w i l t - r e s i s t a n t pigeonpea v a r i e t i e s and f i v e hybrid de r i va t i ves , 
D-16-17-2 gave the highest y i e l d . The va r i e t i e s NP-41, C-38-1-2, and 
D-419-2-4 were highly res i s tan t to F. udum. 

183. INDIAN AGRICULTURAL RESEARCH INSTITUTE. 1954. S c i e n t i f i c Reports of the 
Indian Agr i cu l tu ra l Research I n s t i t u t e , 1952-53. 108 and 114 pp. 

In pigeonpea w i l t - r e s i s t a n t but , in most cases, la te -matur i t y se lect ions have 
been developed; crosses are to be made wi th an ear ly-matur ing B raz i l i an 
s t r a i n to combine ear l iness and w i l t res is tance. 

184. INDIAN AGRICULTURAL RESEARCH INSTITUTE. 1956. S c i e n t i f i c Reports of the 
Indian Agr i cu l tu ra l Research I n s t i t u t e , 1955-56. 142 pp. 

Pigeonpea w i l t incidence in 64 ear ly h igh-y ie ld ing l i nes from NP-51 x UP-type 
132, Braz i l x NP-41, NP-51 x Jamaica 40-28B, and NP(WR)-15 x NP-51 ranged 
from 0.0 to 10.2%. Some l i nes y ie lded 30-100% more than the best c o n t r o l . 
Lines from Braz i l x NP-41 and NP-51 x Jamaica 40-28B equalled EB-3 and EB-38 
in ear l iness . 

185. INDIAN AGRICULTURAL RESEARCH INSTITUTE. 1971. New v is tas in pulse product ion. 
New De lh i , I nd i a : IARI. 109 pp. 

The aspects discussed are: p lant product ion, genetic improvement, agronomy 
of pulse crops, rh izob ia l inocu la t ion, use of pulse crops in ro ta t i ons , 
improvement of n u t r i t i o n a l q u a l i t y , p lant p ro tec t ion , diseases, and insect 
pests. 

186. INDIAN COUNCIL OF AGRICULTURAL RESEARCH. 1950. Annual report fo r 1948-49, New 
De lh i , I nd ia : ICAR. pp. 177-190. 
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Var ieta l tes ts fo r w i l t resistance and experiments w i th Bac i l l us s u b t i l i s as 
an i n h i b i t o r of F. udum are summarized. 

187. INGHAM, J .L . 1976. Induced isof lavonoids from fungus-infected stems of 
pigeonpea (Cajanus ca jan) . Z e i t s c h r i f t fu r Naturforschung C31:504-508. 

From stems inoculated wi th Helminthosporium (Cochljobolus) carbonum four 
ant i fungal isof lavones (7-hydroxy-4'-methoxy-; 5, 7, 4 ' - t r i h y d r o x y - ; 5, 7, 
2 ' , 4 ' - te t rahydroxy ; 5, 2 ' , 4 ' - t r ihydroxy-7-methoxy) and one isoflavonone 
(5 ,2 ' -d ihydroxy-7 , 4'-dimethoxy-) were i so la ted . The s t ruc tu re of the l a s t 
(cajanol) was confirmed by synthesis from f e r r e i r i n . A s i x th compound was 
p rov is iona l l y i d e n t i f i e d as 5, 2 ' - dihydroxy-7, 4'-dimethoxy isoflavone. 

188. INGRAM, E.G., and RODRIGUEZ-KABANA, R. 1977. Suscep t ib i l i t y of pigeonpea to 
plant pa ras i t i c nematodes. Proceedings of the American Phytopathological 
Society 4:177. (Abst ract . ) 

When grown in the greenhouse in so i l s from a soybean and a cotton f i e l d , 
pigeonpea was found to be a good host of several ecto- and endoparasit ic 
nematodes, including Helicotylenchus d ihystera, Hoplolajmus galeatus, 
P r a t y l e n c h u s b rachyu rus , P . s c r i b n e r j , and Ty lenchorhynchus c l a y t o n i . 
Although no ga l l s were caused by the root-knot nematode, Meloidogyne 
incogni ta , t h i s nematode may be able to reproduce themselves in pigeonpea 
roots . 

189. INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE. 1973. Grain Legume 
Improvement Program. In IITA repor t . Ibadan, N iger ia : I ITA. 78 pp. 

Of the seven pigeonpea l i nes tes ted, 3D-8111 (UC 5543-1), 3D-8127 (UC 
1381-1), and 3D-8104 (UC 5103-1) are proposed for release. They are 
h igh -y ie ld ing , semidwarf (120-150 cm), of short durat ion (106-140 days), and 
res is tan t to most diseases in Ibadan. 

190. INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE. 1975. Pigeonpeas. Pages 
83-85 in Annual repor t , 1974. Ibadan, N iger ia : I ITA. 

Three h igh -y ie ld ing , ea r l y , semidwarf bush l i nes are described. CITA-1 was 
mass-selected from TUC-5543 and has yellow flowers and green pods. CITA-2, 
derived from TUC-5103, has dark maroon-blotched pods and good disease 
resistance. CITA-3, derived from TUC-1463-1, is e rec t , bearing red-veined 
f lowers and maroon-blotched green pods. 

191. ISLAM, N. 1970. Ef fects of various carbon and ni t rogen sources on growth and 
sporu lat ion of Fusarium udum. M.Sc. thes is , Bidhan Chandra Krishi Vishwa 
Vidyalaya, Kalyani , West Bengal, Ind ia . 39 pp. 

192. JACKSON, P.E. 1976. Gungo peas (Cajanus ca jan) . B u l l e t i n , Min is t ry of 
Agr icu l tu re and F isher ies, Jamaica, New Series 64:164-166. 

Rust (Uredo ca jan i ) is one of the diseases a f fec t ing determinate and 
indeterminate pigeonpea c u l t i v a r s in Jamaica. Less rus t was observed on 
pigeonpea c u l t l v a r s grown under dry condi t ions. Pigeonpea var ie ty No. 17 
exhib i ted the highest level of resistance to rus t , although it was a 
low-y ie lder . 
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193. JAIN, A.C. 1949. Ef fec t of cer ta in microorganisms on the a c t i v i t y of Fusarium 
udum But le r , the causal agent of pigeonpea (Cajanus cajan [ L i n n . ] M i l l s p . ) 
w i l t . Thesis, Indian Agr i cu l tu ra l Research I n s t i t u t e , New De lh i , I nd ia . 50 
pp. 

194. JANARTHANAN, R. 1972. Occurrence of the pigeonpea cyst nematode in Tamil 
Nadu. Indian Journal of Nematology 2:215. 

The pigeonpea cyst nematode, H. c a j a n i , was found present in Tamil Nadu and 
infested cowpeas. It may also pose a serious problem to the c u l t i v a t i o n of 
pulses. 

195. JANARTHANAN, R., NAVANEETHAN, G., SUBRAMANIAN, K.S., and SAMUEL, G.S. 1972. 
Some observations on the transmission of s t e r i l i t y mosaic of pigeonpea. 
Current Science 41:646-647. 

Detai led studies were made on the mode of transmision of t h i s disease. The 
v i r a l nature of the disease was establ ished by g ra f t t ransmission. In other 
tes ts it was proved t h a t even a s ing le mite was s u f f i c i e n t to t ransmit the 
disease. Both nymphs and adul t mites were equal ly e f f i c i e n t in t ransmi t t i ng 
the disease. 

196. JANARTHANAN, R., NAVANEETHAN, G., SUBRAMANIAN, K.S., and SAMUEL, G.S. 1972. A 
method for assessment of er iophyid mites on pigeonpea leaves. Madras 
Agr i cu l tu ra l Journal 59:437. 

A method is described to estimate the exact number of mites harbored in 
pigeonpea leaves. The leaves are immersed in methanol, ethanol or acetone 
mixed wi th g lycerol in the r a t i o of 1 0 : 1 . Af ter 3-4 h the leaves can be 
gently spread over a clean glass s l i de and examined in a stereomicroscope 
under proper i l l u m i n a t i o n , when a l l the mites are c lea r l y seen. 

197. JANARTHANAN, R., SAMUEL, G.S., SUBRAMANIAN, K.S., NAVANEETHAN, G., and 
KANDASWAMY, T.K. 1973. A report on the survey of s t e r i l i t y mosaic disease 
incidence on red gram in Tamil Nadu. Madras Agr i cu l tu ra l Journal 60:41-44. 

From a survey made over 9142 ha in d i f f e r e n t parts of Tamil Nadu, it was 
observed tha t pigeonpea s t e r i l i t y mosaic was prevalent in almost a l l parts of 
the s ta te . The percentage incidence of the disease suggests heavy crop 
losses of pigeonpea in Tamil Nadu. 

198. JAYARAJ, S., and SESHADRI, A.R. 1967. Preference of the leaf hopper Empoasca 
k e r r i Pruthi (Homoptera: Jassidae) fo r pigeonpea (Cajanus cajan [ L . ] 
M i l l s p . ) plants infected wi th s t e r i l i t y mosaic v i r u s . Current Science 
36:353-355. 

The higher content of carbohydrate in the healthy pigeonpea plants over 
diseased ones in leaves of medium matur i ty is probably not a t t r a c t i v e to E. 
k e r r i . The lea f hopper prefers the reduced C:N r a t i o found in diseased 
leaves. Detai led studies on the n u t r i t i o n physiology of the leaf hopper, 
including enzymatic s tud ies, are required fo r understanding of the problem. 

199. JEHLE, R.A., and WOOD, J . I . 1926. Diseases of f i e l d and vegetable crops in 
the United States in 1925. Plant Disease Reporter 45 (supp l . ) :152 . 
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Diseases reported from Puerto Rico on pigoenpea were leaf spot (Cercospora 
i n s t a b i l i s , Phy l los t i ca sp, and Mycovel los ie l la cajani ): anthracnose 
(Col letotr ichum c a j a n i ) : rus t (Uromyces d o l i c h o l i ) ; and damp1ng-off 
(Rh izoc ton ja fe r rug inea) . 

200. JESWANI, M.D., PRASAD, N., and GEMAWAT, P.D. 1975. Morphological v a r i a b i l i t y 
in Fusarjum l a t e r i t i u m f. c a j a n i . Indian Journal of Mycology and Plant 
pathology 5 :4 . 

The pathogen is h ighly var iab le in cu l t u ra l characters. Single-spore 
i so la tes from s ing le s t ra ins have also been observed to vary among themselves 
w i th regard to growth pa t te rn , segmentation, substrate reac t ion , and 
pigmentat ion. D i f f e ren t i so la tes have the capacity of secret ing d i f f e r i n g 
quan t i t i es of metabolic products. 

201. JESWANI, M.D., and GEMAWAT, P.D. 1981. Seed-borne nature of w i l t of arhar. 
Pages 162 in Abstracts of papers of the Third In ternat iona l Symposium of 
Plant Pathology, 14-18 Dec 1981, New De lh i , I nd ia . New De lh i , I nd ia : Indian 
Phytopathological Society. 

W i l t of pigeonpea is a serious problem a l l over the pigeonpea-growlng areas 
in Ind ia where c u l t i v a t i o n of the crop was previously unknown. Occurrence of 
the disease in these areas raises doubt about the p o s s i b i l i t y of the pathogen 
being car r ied wi th the seed. Invest igat ions were there fore undertaken to 
understand the possible ro le of seed and i t s i n fec t i on in the case of 
Fusarlum w i l t of pigeonpea caused by F. later j t ium, f . s p . c a j a n i . Seed 
samples co l lec ted from f i e l d and plants from d i f f e r e n t l o c a l i t i e s , and 
examined by the b lo t t ing-paper t e s t method ( fo l low ing ISTA r u l e s ) , revealed 
tha t a l l such seed samples were in fec ted . However, the incidence of 
i n fec t i on var ied from 3 to 30% depending upon the var ie ty and sever i ty of 
i n fec t i on . Some of the seeds co l lec ted from apparently healthy plants also 
y ie lded Fusarlum. 

202. JOHNSON, J. 1939. Studies on the nature of brown root r o t of tobacco and 
other p lan ts . Journal of Agr i cu l tu ra l Research 58:843-863. 

Symptoms, hosts a f fec ted , and cha rac te r i s t i cs of an unknown causal agent of 
brown root r o t disease are described. Pigeonpeas are suscept ib le . 

203. J0SHI, A.B. 1957. Genetics of resistance to diseases and pests. Indian 
Journal of Genetics and Plant Breeding 17:305-317. 

The inher i tance of w i l t resistance in pigeonpea appeared to be cont ro l led by 
a pa i r of dominant dupl icate genes. 

204. J0SHI, C.G., and WANGIKAR, P.D. 1977. Ef f icacy of fungic ides against stem 
canker and die-back disease of Cajanus cajan caused by Col letotr ichum 
c a p s i c i . Indian Phytopathology 30:148. 

The spore-germination and poisoned-food techniques were used to evaluate the 
e f f i cacy of fungic ides. The concentrat ions used in the spore-germination 
studies were 10, 50, 100, 200, 500, 1000, and 2000 ppm. In both the 
experiments Cuman, Benlate, Z i r i d e , and captan were highly e f f ec t i ve in 
i n h i b i t i n g spore germination and mycel ial growth. Ca l i x in was e f f ec t i ve in 
checking con id ia l germination completely at 10-ppm concentrat ion and showed 
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91% i n h i b i t i o n of mycelial growth. Dithane Z-78, Macuprax, Bav i s t i n , and 
Dithane M-45 were e f f e c t i v e in the poisoned-food experiment in checking 
mycel ial growth, but f a i l e d to check the spore germination at the lowest 
concentrat ion of 10 ppm. However, a l l these were e f f e c t i v e at higher 
concentrat ions over the contro l t reatment. 

205. JOSHI, C.G., and WANGIKAR, P.D. 1978. Ef f icacy of fungic ides against 
Col letotr ichum c a p s i c i . Indian Phytopathology 31:222-223. 

Nine fungicides were tested against the stem canker and dieback of pigeonpea 
caused by C. caps i c i . Of these Cuman, C a l i x i n , Benlate, Z i r i d e , and captan 
showed complete i n h i b i t i o n of the spore germination at 10 ppm, whereas 
Macuprax, Dlthane Z-78, and Bavisin inh ib i ted the spore germination 
completely at 200 ppm. 

206. KAISER, S.A.K.M., and SEN GUPTA, P.K. 1969. Cross pro tec t ion against w i l t 
disease caused by Fusarium oxysporum f . s p . udum in pigeonpea. Indian 
Journal of Mycological Research 7:38-39. 

Control of plgeonpea w i l t caused by F. oxysporum f . s p . udum could be 
achieved to the extent of 77.50 to 81.25% by p r i o r inoculat ion of the host 
w i th the nonpathogens F. oxysporum f . s p . ciceri and 
F. oxysporum f . s p . vasinfectum. 

207. KAISER, S.A.K.M., and SEN GUPTA, P.K. 1975. I n fec t i on and pathological 
h isto logy of pigeonpea (Cajanus cajan [ L . ] M i l l s p . ) p lants inoculated w i th 
pathogenic and nonpathogenic formae speciales of Fusarium oxysporum. 
Z e i t s c h r i f t fu r Pflanzenkrankheiten und Pflanzenschutz 82:485-492. 

Inocu la t ion studies revealed t ha t F. oxysporum f . s p . udum (F. udum) was 
hos t -spec i f i c , whereas F. oxysporum f . s p . vaslnfectum and F. oxysporum 
f . s p . ciceri induced i n i t i a l w i l t symptoms from which the seedlings 
gradual ly recovered. The pat tern of d i s t r i b u t i o n of hyphae in plgeonpea 
t issue was s im i l a r fo r the three fungi but more concentrated in the case of 
the pathogenic species, pa r t l cu la ry in the vascular bundles where only F. 
udum produced con id ia . 

208. KAISER, S.A.K.M., and SEN GUPTA, P.K. 1976. Serological and e lec t rophore t ic 
studies of three formae speda les of Fusarium oxysporum. Transactions of the 
B r i t i s h Mycological Society 67:33-37. 

Studies showed some p r e c i p i t i n l i nes and a few prote in bands to be common to 
f . s p . udum, vasinfectum, and ciceri. Results suggested a close re la t ionsh ip 
between F. oxysporum f . s p . udum (F. udum) and F. oxypsorum f . s p . 
vasinfectum). The renaming of the pigeonpea w i l t pathogen as F. oxysporum 
f . s p . udum is supported. 

209. KAISER, S.A.K.M., and SEN GUPTA, P.K. 1977. I n h i b i t i o n of w i l t symptoms by 
Fusarium oxysporum f . s p . udum in pigeonpea (Cajanus cajan) induced by other 
formae speda les of Fusarium oxysporum. Phytopathologia Mediterranea 16:1-4. 

Protect ion of pigeonpea against F. oxysporum f . s p . udum was obtained by 
pre inocu la t ion w i th e i t he r F. oxysporum f . s p . vasonfectum or F. oxysproum 
f . s p . ciceri before inoculat ion w i th the pigeonpea pathogen, and also by 
mixed inoculat ion w i th the pathogen and any of the other host-specia l ized 
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pathogens. A b e t t e r c o n t r o l of t h e d isease was always ob ta ined by 
p r e i n o c u l a t i o n w i t h spec ies not pathogenic to pigeonpea as compared w i t h 
mixed i n o c u l a t i o n s . E x t r a c t s o f seed l ings i n o c u l a t e d w i t h F . oxysporum from 
o t h e r hosts showed a n t i f u n g a l p r o p e r t i e s on t h e c o n i d i a l ge rm ina t i on and 
m y c e l i a l growth of F. oxysporum f . s p . udum. 

210 . KAISER, S .A .K .M. , and SEN GUPTA, P.K. 1978. Popu la t i on of t h r e e formae 
s p e c i a l e s of Fusarium oxysporum in t h e rh i zosphere of host and non-host 
p l a n t s . I n d i a n Journa l o f Myco log ica l Research 16 :41 -46 . 

The p o p u l a t i o n dens i t y o f F . oxysporum f . s p . c i c e r i , f . s p . udum and f . s p . 
vas in fec tum in t h e rh i zosphere of host and nonhost p l a n t s was s t u d i e d . The 
data revea led t h a t , a l though t h e p o p u l a t i o n o f a l l t h e t h r e e f . s p . o f F . 
oxysporum increased more s i g n i f i c a n t l y i n t h e rh i zosphere o f t h e host than o f 
t he nonhost p l a n t s , y e t in case of F . oxysporum f . s p . c i c e r i t h e r e was a 
s l i g h t decrease in t h e rh i zosphere o f nonhost p l a n t s . The r o o t exudates o f 
t h e host and nonhost p l a n t s were found to have s t i m u l a t o r y e f f e c t s on t h e 
growth and s p o r u l a t i o n of F. oxysporum f . s p . udum and f . s p . vas in fec tum, 
b u t , in case o f F . oxysporum f . s p . c i c e r i , t he r o o t exudate o f nonhost 
p l a n t s had no e f f e c t on t h e growth and a decreas ing e f f e c t on t h e s p o r u l a t i o n 
o f t h e organ ism. 

2 1 1 . KAISER, S .A .K .M. , and SEN GUPTA, P.K. 1979. Role of p e c t o l y t i c enzymes in 
pathogenesis by d i f f e r e n t formae s p e c i a l e s of Fusarium oxysporum on 
pigeonpea. I n d i a n Phytopatho logy 32 :311-313 . 

Fusarium oxysporum f . s p . udum causes w i l t i n g of p igeonpea. When t h e 
seed l i ngs o f pigeonpea were i nocu la ted w i t h t h e pathogen, lower leaves 
s t a r t e d y e l l o w i n g w i t h i n 10 days, t h e leaves drooped and severe l e a f shedding 
occur red by t he 15th day, and complete w i l t i n g of t h e seed l i ngs took p lace 
w i t h i n 20 days. But o t h e r formae s p e d a l e s of F. oxysporum, such as 
v a s i n f e c t u m , t he c o t t o n w i l t pathogen, and c i c e r i , t h e Bengal gram (C i ce r 
a r i e t i n u m ) w i l t pathogen, when i nocu la ted i n t o pigeonpea seed l i ngs caused 
on ly y e l l o w i n g and droop ing of lower l eaves , but no w i l t i n g o c c u r r e d . F. 
oxysporum f . s p . udum is known to produce p e c t i c enzymes in v i t r o and in 
v i v o . S tud ies were undertaken on t h e p o s s i b l e p r o d u c t i o n o f p e c t o l y t i c 
enzymes in t he pigeonpea seed l ings i n o c u l a t e d w i t h pathogenic and 
nonpathogenic formae s p e c i a l e s of F. oxysporum, and t h e p o s s i b l e r o l e of 
these enzymes in pa thogenes is . 

212. KAISER, W.J. 1976. Impor tan t d iseases and pests of bean (Phaseolus v u l g a r i s ) , 
l ima bean (Phaseolus l una tus ) and pigeonpea (Cajanus cajan) in A f r i c a . 
A f r i c a n Journa l o f P l a n t P r o t e c t i o n 1 :97-102. 

I n f o r m a t i o n i s l i m i t e d on t h e d iseases t h a t a f f e c t pigeonpeas in A f r i c a and 
s e r i o u s l y l a c k i n g on t h e adverse e f f e c t s o f i n f e c t i o n on y i e l d s and q u a l i t y . 
P o t e n t i a l l y impor tan t d iseases o f t h i s c rop a re w i l t ( F . u d u m ) , r u s t (Uredo 
c a j a n i ) , powdery mildew ( L e v e i l l u j a t a u r i c a ) , and nematodes (Me lo idogyne s p ) . 
Pigeonpeas a re a l s o a t t acked by d iseases of f o l i a g e (Cercospora c a j a n i , 
M y c o v e l l o s i e l l a c a j a n i , Cercoseptor ia ca jan ico la and Thanatephorus 
cucumer i s ) , stem (Pyth ium s p ) , r o o t s ( A r m i l l a r i a m e l l e a , Rh iZoc ton ia so lan i 
and M. p h a s e o l i n a ) , and seeds (Nematospora c o r y l i ) . In c o u n t r i e s where 
pigeonpeas are an impo r tan t food c r o p , p a r t i c u l a r l y I n d i a , Puer to R ico , and 
T r i n i d a d , v a r i e t i e s have been developed t h a t have r e s i s t a n c e to p r e v a i l i n g 
s t r a i n s o f r u s t , w i l t , and powdery mi ldew. In I n d i a and v a r i o u s c o u n t r i e s o f 
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t h e C a r i b b e a n , p i g e o n p e a s a r e a f f e c t e d , o f t e n s e r i o u s l y , b y v i r u s o r 
v i r u s - l i k e d i s e a s e s , some o f w h i c h a r e t r a n s m i t t e d b y w h i t e f l i e s ( B e m i s i a 
t a b a c i ) and m i t e ( A c e r i a c a j a n i ) . I t i s n o t known w h e t h e r t h e s e d i s e a s e s 
o c c u r o n p i g e o n p e a s i n A f r i c a . Eve ry e f f o r t s h o u l d b e made t o e x c l u d e them 
f r o m t h e A f r i c a n c o n t i n e n t . 

2 1 3 . KAISER, W . J . , and ROBERTSON, D.G. 1 9 7 6 . N o t e s o n E a s t A f r i c a n p l a n t v i r u s 
d i s e a s e s . I I . A l f a l f a m o s a i c v i r u s . E a s t A f r i c a n A g r i c u l t u r a l and F o r e s t r y 
J o u r n a l 4 2 : 4 7 - 5 4 . 

E a s t A f r i c a n i s o l a t e s o f a l f a l f a m o s a i c v i r u s f r o m a l f a l f a and p o t a t o 
p r o d u c e d n e c r o t i c l o c a l l e s i o n s a n d / o r m o s a i c and l e a f d e f o r m a t i o n symptoms 
i n p i g e o n p e a c u l t i v a r T - 2 1 i n g r e e n h o u s e i n o c u l a t i o n t r i a l s . 

2 1 4 . KAISER, W . J . , BOCK, K . R . , GUTHRIE, E . J . , and MEREDITH, G . 1 9 7 8 . O c c u r r e n c e o f 
t o m a t o b l a c k r i n g v i r u s i n p o t a t o c u l t l v a r A n e t t i n K e n y a . P l a n t D i s e a s e 
R e p o r t e r 6 2 : 1 0 8 8 - 1 0 9 2 . 

I n sap i n o c u l a t i o n s t u d i e s i n K e n y a , p i g e o n p e a c u l t l v a r T - 2 1 was i n f e c t e d 
s y s t e m i c a l l y w i t h a n i s o l a t e o f t o m a t o b l a c k r i n g v i r u s (TBRV) f r o m A n e t t 
p o t a t o . The v i r u s was t r a n s m i t t e d i n seed f r o m T B R V - 1 n f e c t e d p i g e o n p e a 
p l a n t s . 

2 1 5 . KAISER, W . J . , and MELENDEZ, P . L . 1 9 7 8 . A P h y t o p h t h o r a s tem c a n k e r d i s e a s e o f 
p l g e o n p e a i n P u e r t o R i c o . P l a n t D i s e a s e R e p o r t e r 6 2 : 2 4 0 - 2 4 2 . 

A new s tem c a n k e r d i s e a s e o f p i g e o n p e a caused by P . p a r a s i t i c a was o b s e r v e d 
a t s e v e r a l l o c a t i o n s i n P u e r t o R i c o . The p a t h o g e n induced n e c r o t i c , o f t e n 
d e p r e s s e d l e s i o n s o n m a i n - s t e m b r a n c h e s and p e t i o l e s o f p i g e o n p e a p l a n t s . 
I s o l a t e s o f P . p a r a s i t i c a f r o m egg p l a n t s , p i g e o n p e a , and t o m a t o w e r e 
p a t h o g e n i c t o p i g e o n p e a s t e m s . 

2 1 6 . KAISER, W . J . 1 9 7 9 . N a t u r a l i n f e c t i o n o f cowpea and mung bean b y a l f a l f a 
m o s a i c v i r u s i n I r a n . P l a n t D i s e a s e R e p o r t e r 6 3 : 4 1 4 - 4 1 8 . 

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

2 1 7 . KAISER, W . J . 1 9 8 1 . D i s e a s e s o f c h i c k p e a , l e n t i l , p i g e o n p e a , and t e p a r y bean 
i n c o n t i n e n t a l U n i t e d S t a t e s and P u e r t o R i c o . Economic B o t a n y 3 5 : 3 0 0 - 3 2 0 . 

A number o f d i s e a s e s o f v a r y i n g s e v e r i t y a f f e c t t h e r o o t s , s t e m s , p e t i o l e s , 
l e a v e s , p o d s , and seeds o f t h e p i g e o n p e a i n t r o p i c a l and s u b t r o p i c a l a r e a s o f 
t h e U n i t e d S t a t e s , i n c l u d i n g F l o r i d a , H a w a i i , P u e r t o R1co , and T e x a s . The 
d i s e a s e s a r e caused p r i m a r i l y b y f u n g i , a l t h o u g h a few d i s o r d e r s o f unknown 
e t i o l o g y w i t h v i r u s o r m y c o p l a s m a - l i k e symptoms have been o b s e r v e d i n P u e r t o 
R i c o . Much o f t h e p i o n e e r i n g r e s e a r c h o n p i g e o n p e a d i s e a s e s i n t h e W e s t e r n 
H e m i s p h e r e was done b y r e s e a r c h e r s l o c a t e d a t t h e Mayaguez and R i o P i e d r a s 
e x p e r i m e n t s t a t i o n s i n P u e r t o R i c o , b e g i n n i n g i n t h e e a r l y 1 9 0 0 s . A m a j o r i t y 
o f t h e e a r l y s t u d i e s d e a l t w i t h d i s e a s e s caused b y f u n g i , p a r t i c u l a r l y t h o s e 
i n c i t i n g d i s e a s e s o f t h e f o l i a g e , s t e m s , and p o d s . 

2 1 8 . KALYANASUNDARAM, R . 1 9 5 2 . A s c o r b i c a c i d and F u s a r i u m w i l t e d p l a n t s . 
P r o c e e d i n g s o f t h e I n d i a n Academy o f S c i e n c e s , S e c t i o n B 3 6 ( 3 ) : 1 0 2 - 1 0 4 . 
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S t u d i e s in Madras on F. v a s i n f e c t u m on c o t t o n and F. udum on p igeonpea 
showed a r e d u c t i o n in a s c o r b i c ac id c o n t e n t o f h o s t l e a v e s and an i n c r e a s e in 
r e d u c i n g s u g a r s . R e d u c t i o n i n c h l o r o p h y l l and r e t a r d a t i o n o f g r o w t h 
p r e c e d i n g w i l t i n g caused d e c r e a s e s i n a s c o r b i c a c i d c o n t e n t . 

2 1 9 . KAMAL, MALL, T . P . , and SRIVASTAVA, R.P. 1975 . R h i z o s p h e r e m y c o f l o r a o f some 
v i r u s i n f e c t e d c u l t i v a r s o f a r h a r (Ca janus c a j a n [ L . ] M i l l s p . ) . Techno logy 
1 1 : 2 3 4 - 2 3 8 . 

The r h i z o s p h e r e m y c o p o p u l a t l o n o f d i f f e r e n t p lgeonpea c u l t l v a r s d i f f e r e d 
c o n s i d e r a b l y . T h e r e were mycoo rgan i c make-up d i f f e r e n c e s i n t h e r o o t s o f 
h e a l t h y and d i s e a s e d p l a n t s . The r h i z o s p h e r e e f f e c t was a lways g r e a t e r i n 
t h e h e a l t h y p l a n t s t h a n i n t h e i r d i s e a s e d c o u n t e r p a r t s . The minimum 
r h i z o s p h e r e e f f e c t was m a n i f e s t e d b y c u l t i v a r P r a b h a t i n f e c t e d w i t h t h e 
s e v e r e s t r a i n o f t h e v i r u s . The r e s u l t s r e a d i l y f i t i n w i t h t h e 
p h y s i o l o g i c a l derangements o f t h e p l a n t s . The degree o f q u a n t i t a t i v e 
r e d u c t i o n i n t h e r h i z o s p h e r e m y c o f l o r a o f d i s e a s e d p l a n t s appeared t o b e 
d i r e c t l y c o r r e l a t e d w i t h t h e degree o f t h e s e v e r i t y o f i n f e c t i o n i n c u l t l v a r 
T - 1 7 . 

2 2 0 . KAMAL, MALL, T . P . , and SRIVASTAVA, R.P. 1975 . M i c r o f u n g i a t t h e r o o t - s o i l 
i n t e r f a c e o f a r h a r (Ca janus c a j a n [ L . ] M i l l s p . ) i n f e c t e d b y p lgeonpea 
s t e r i l i t y mosa ic v i r u s . Techno logy 1 1 : 4 3 4 - 4 3 6 . 

T h e r e was n o d i f f e r e n c e i n t h e t o t a l number o f s p e c i e s a s s o c i a t e d w i t h 
h e a l t h y and d i s e a s e d r h i z o s p h e r e . C e r t a i n f u n g i were c o n f i n e d t o t h e 
r h i z o s p h e r e e i t h e r o f t h e h e a l t h y o r t h e d i s e a s e d p l a n t s . Co lony c o u n t s / g o f 
d r y s o i l were h i g h e r i n t h e h e a l t h y p l a n t s t h a n i n t h e d i s e a s e d o n e s . 
S e v e r a l P e n i c i l i a and A s p e r g i l l i , p a r t i c u l a r l y t h e members o f A s p e r g i l l u s 
u s t u s g r o u p , were c h a r a c t e r i s t i c o f t h e r h i z o s p h e r e under b o t h d i s e a s e d and 
h e a l t h y c o n d i t i o n s . The r h i z o s p h e r e e f f e c t was more p r o m i n e n t i n case o f 
h e a l t h y p l a n t s . 

2 2 1 . KAMAL, and VERMA, A .K . 1976 . M i c r o f u n g a l f l o r a i n t h e r o o t r e g i o n o f a r h a r 
(Ca janus c a j a n [ L . ] M i l l s p . ) . F e r t i l i z e r Techno logy 1 3 : 1 5 5 - 1 5 7 . 

Fungal p o p u l a t i o n i n r h i z o s p h e r e - f r e e s o i l , r h i z o s p h e r e s o i l , and r h i z o p l a n e 
o f p l geonpea have been s t u d i e d . T h i r t y - n i n e s p e c i e s were i s o l a t e d f r om 
n o n r h i z o s p h e r e , r h i z o s p h e r e and r h i z o p l a n e r e g i o n s . A t o t a l o f 3 1 , 2 3 , and 
2 2 f u n g a l f o rms were i s o l a t e d f r om n o n r h i z o s p h e r e , r h i z o s p h e r e , and 
r h i z o p l a n e r e g i o n s , r e s p e c t i v e l y . 

2 2 2 . KAMAL, and VERMA, A .K . 1979 . Seed-borne m y c o f l o r a o f a r h a r ( T - 2 1 ) , e f f e c t o f 
c u l t u r e f i l t r a t e s o f some i s o l a t e s o n seed g e r m i n a t i o n and f u n g i c i d a l 
t r e a t m e n t . I n d i a n J o u r n a l o f Myco logy and P l a n t P a t h o l o g y 9 : 4 1 - 4 5 . 

Seed m y c o f l o r a o f p igeonpea v a r i e t y T - 2 1 were examined by u s i n g t h e PDA p l a t e 
and damp chamber me thods . O f t h e 16 f u n g i i s o l a t e d , A . a l t e r n a t a , 
A s p e r g i l l u s f l a v u s , A . n i d u l a n s , A . n i g e r , and T r i c h o d e r m a V i r i d e were 
f o u n d t o b e d o m i n a n t . C u l t u r e f i l t r a t e s o f t h e s e i s o l a t e s had much a d v e r s e 
e f f e c t on seed g e r m i n a t i o n . Agrosan GN and Ceresan p roved e f f e c t i v e in 
c o n t r o l l i n g t h e m y c o f l o r a t o a g r e a t e x t e n t . Seed g e r m i n a t i o n v i g o r was 
increased a p p r e c i a b l y b y f u n g i c i d a l t r e a t m e n t . 

2 2 3 . KAMAL, VERMA, A . K . , and VERMA, R.P. 1 9 8 1 . E f f e c t o f c u l t u r e f i l t r a t e s o f 
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c e r t a i n Asperg i l l i o n g e r m i n a t i o n o f a r h a r ( C a j a n u s c a j a n [ L . ] M i l l s p . ) 
s e e d s . B i o l o g i c a l B u l l e t i n o f I n d i a 3 : 1 8 3 - 1 8 6 . 

A few Asperg i l l i u n d o u b t e d l y p romoted t h e p r o c e s s o f g e r m i n a t i o n and 
e l o n g a t i o n o f t h e i r r a d i c l e s and p l u m u l e s w h i l e t h e r e m a i n d e r r e t a r d e d t h e 
seed g e r m i n a t i o n p r o c e s s . However, t h e r e t a r d i n g e f f e c t s w e r e n o t s i m i l a r 1 n 
a l l t h e c a s e s . 

2 2 4 . KAMAT, M . N . , and PATEL, M.K. 1 9 4 8 . Some new h o s t s o f 0 i d i o p s i s t a u r i c a ( L e v . ) 
Salmon in Bombay. I n d i a n P h y t o p a t h o l o g y 1 : 1 5 3 - 1 5 8 . 

T h i s f u n g u s was c o l l e c t e d f r o m p i g e o n p e a and o t h e r h o s t s . Each c o l l e c t i o n 
w o u l d r e i n f e c t o n l y i t s own h o s t ; i t i s t h e r e f o r e h i g h l y s p e c i a l i z e d . 

2 2 5 . KANDASWAMY, T . K . , and RAMAKRISHNAN, K. 1 9 6 0 . An e p i p h y t o t i c o f p i g e o n p e a 
s t e r i l i t y mosa i c a t C o i m b a t o r e . Madras A g r i c u l t u r a l J o u r n a l 4 7 : 4 4 0 - 4 4 1 . 

A n e p l p h y t o t l c o f p i g e o n p e a s t e r i l i t y mosa i c i s r e p o r t e d . N o r e s i s t a n c e t o 
o r t o l e r a n c e o f s t e r i l i t y mosa i c was o b s e r v e d i n a v a r i e t a l t r i a l . 

2 2 6 . KANNAIYAN, J . , and NENE, Y . L . 1 9 7 7 . A l t e r n a r i a l e a f s p o t o f p i g e o n p e a . 
T r o p i c a l G r a i n Legume B u l l e t i n 9 : 3 4 . 

P igeonpea grown a t ICRISAT C e n t e r was f o u n d t o be a f f e c t e d by a l e a f s p o t 
d u r i n g t h e 1975-76 s e a s o n . I n i t i a l l y s m a l l n e c r o t i c s p o t s appea red o n t h e 
l e a v e s and t h e s e g r a d u a l l y i n c r e a s e d i n s i z e t o c h a r a c t e r i s t i c l e s i o n s w i t h 
d a r k and l i g h t brown c o n c e n t r i c r i n g s w i t h a wavy o u t l i n e and a p u r p l e 
m a r g i n . A s i n f e c t i o n p r o g r e s s e d , t h e l e s i o n s e n l a r g e d and c o a l e s c e d . The 
d i s e a s e was c o n f i n e d m o s t l y t o o l d e r l e a v e s . The p a t h o g e n was b r o u g h t i n t o 
p u r e c u l t u r e o n p o t a t o - d e x t r o s e a g a r and p a t h o g e n i c i t y was p r o v e d o n 
1 5 - d a y - o l d p i g e o n p e a c v S h a r d a . A d e t a i l e d s t u d y r e v e a l e d t h a t t h e f u n g u s i s 
a s p e c i e s o f A . t e n u i s s i m a . T h i s a p p e a r s t o b e t h e f i r s t r e p o r t o f t h i s 
f u n g u s o n p i g e o n p e a . A l t o g e t h e r 5 1 p r o m i s i n g p i g e o n p e a l i n e s w e r e s c o r e d f o r 
t h i s l e a f s p o t d i s e a s e i n t h e f i e l d . T w e n t y - f i v e l i n e s w e r e f o u n d t o b e f r e e 
f r o m t h e d i s e a s e u n d e r f i e l d c o n d i t i o n s . However, many o f t h e common 
c u l t i v a r s (NPWR-15, S h a r d a , BDN-1, e t c . ) we re s u s c e p t i b l e t o t h i s l e a f s p o t . 

2 2 7 . KANNAIYAN, J . , and NENE, Y . L . 1 9 7 8 . S c r e e n i n g o f p i g e o n p e a f o r r e s i s t a n c e t o 
P h v t o p h t h o r a b l i g h t . Page 3 0 2 i n A b s t r a c t s o f p a p e r s o f t h e T h i r d 
I n t e r n a t i o n a l Cong ress o f P l a n t P a t h o l o g y , 16-23 Aug 1978, Mun ich , F e d e r a l 
R e p u b l i c o f Germany. B e r l i n , F e d e r a l R e p u b l i c o f Germany: Pau l P a r e y . 

The b l i g h t d i s e a s e o f p i g e o n p e a , caused by P h v t o p h t h o r a sp i s s e r i o u s in some 
p a r t s o f I n d i a . A p o t - c u l t u r e t e c h n i q u e was s t a n d a r d i z e d f o r e x t e n s i v e 
s c r e e n i n g t o i d e n t i f y s o u r c e s o f r e s i s t a n c e . N i n e l i n e s / c u l t i v a r s o u t o f 500 
s c r e e n e d w e r e i d e n t i f i e d a s r e s i s t a n t . T h e i r r e s i s t a n c e s w e r e c o n f i r m e d 
unde r f i e l d c o n d i t i o n s . 

2 2 8 . KANNAIYAN, J . , ERWIN, D . C . , RIBEIRO, O.K., and NENE, Y . L . 1 9 7 9 . P h v t o p h t h o r a 
d r e c h s l e r i f . s p . C a j a n i , t h e c a u s a l o r g a n i s m o f b l i g h t o f p i g e o n p e a i n 
I n d i a . P h y t o p h t h o r a N e w s l e t t e r 7 : 3 2 - 3 3 . 

S e v e r a l P h v t o p h t h o r a i s o l a t e s o b t a i n e d f r o m b l i g h t e d p i g e o n p e a i n I n d i a w e r e 
c r i t i c a l l y examined and t h e c a u s a l o r g a n i s m was d e s i g n a t e d a s P . d r e c h s l e r l 
f . s p . c a j a n i . 
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229. KANNAIYAN, J . , and NENE, Y.L. 1979. Occurrence of powdery mildew on Aty los ia 
species. Tropical Grain Legume B u l l e t i n 15:22-23. 

Of the 10 species of A ty los ia (w i ld r e l a t i ves of pigeonpea), A. albicans, A. 
g r a n d i f o l i a , A. lineata, and A. rugosa showed s l i g h t In tens i ty of powdery 
mildew, Oidiopsis taurica. 

230. KANNAIYAN, J . , and NENE, Y.L. 1979. Associat ion of d i f f e r e n t Fusarlum species 
w i th w i l t disease of pigeonpea. Tropical Grain Legume B u l l e t i n 15:26-27. 

In add i t ion to F. u d u m , F. acuminatum, F. oxysporum, and F. solani were 
also found associated w i th pigeonpea w i l t . 

2 3 1 . KANNAIYAN, J . , NENE, Y . L . , and SHEILA, V . K . 1 9 8 0 . L o n g e v i t y o f P h y t o p h t h o r a 
d r e c h s l e r i f . s p . c a j a n i i n v i t r o . P h y t o p h t h o r a N e w s l e t t e r 8 : 7 . 

P h y t o p h t h o r a d r e c h s l e r l f . s p . c a j a n i o f p i g e o n p e a s u r v i v e d f o r a maximum 
p e r i o d (133 days ) a t 15°C o n V - 8 j u i c e a g a r . 

2 3 2 . KANNAIYAN, J . , NENE, Y . L . , and SHEILA, V . K . 1 9 8 0 . C o n t r o l o f m y c o f l o r a 
a s s o c i a t e d w i t h p i g e o n p e a s e e d s . I n d i a n J o u r n a l o f P l a n t P r o t e c t i o n 8 : 9 3 - 9 8 . 

A s s o c i a t e d w i t h t h e seeds o f f o u r f i e l d - g r o w n p i g e o n p e a c u l t i v a r s , A l t e r n a r i a 
s p , A s p e r g i l l u s f l a v u s , A . n i g e r , F u s a r i u m s p p , and R h i z o c t o n i a b a t a t i c o l a 
we re p r e d o m i n a n t . C u l t l v a r s NP-69 ( l a t e ) and P r a b h a t ( e x t r a e a r l y ) h a r b o r e d 
more f u n g i t h a n d i d T - 2 1 ( e a r l y ) o r I C P - 1 ( m i d ) . G e n o t y p i c d i f f e r e n c e s 
r a t h e r t h a n w e a t h e r d u r i n g pod m a t u r i t y o r d i f f e r e n t s t o r a g e p e r i o d s seem t o 
i n f l u e n c e t h e i n t e n s i t y o f s e e d - b o r n e m y c o f l o r a . G r e a t e r r e d u c t i o n i n seed 
g e r m i n a t i o n was o b s e r v e d i n c u l t l v a r s NP-69 and P r a b h a t t h a t had h i g h e r 
f r e q u e n c y o f m y c o f l o r a , e s p e c i a l l y A s p e r g i l l u s s p p . Seed t r e a t m e n t w i t h 
B e n l a t e T a t 3 g / k g p r o v i d e d c o m p l e t e c o n t r o l o f a l l s e e d - b o r n e f u n g i w i t h n o 
a d v e r s e e f f e c t o n g e r m i n a t i o n . T h i s t r e a t m e n t can b e recommended f o r 
c o n t r o l l i n g s e e d - b o r n e m y c o f l o r a t o e n s u r e t h e s a f e I n t e r n a t i o n a l exchange o f 
s e e d . 

2 3 3 . KANNAIYAN, J . , RIBEIRO, O . K . , ERWIN, D . C . , and NENE, Y . L . 1 9 8 0 . P h y t o p h t h o r a 
b l i g h t o f p i g e o n p e a i n I n d i a . M y c o l o g i a 7 2 : 1 6 9 - 1 8 1 . 

A P h y t o p h t h o r a s p was c o n s i s t e n t l y i s o l a t e d f r o m b l i g h t e d p i g e o n p e a p l a n t s 
o b t a i n e d f r o m d i f f e r e n t l o c a t i o n s i n I n d i a and was c o n f i r m e d a s t h e c a u s e o f 
t h e d i s e a s e . Based o n s p o r a n g i u m shape and s i z e , oogon ium and o o s p o r e 
f o r m a t i o n , t e m p e r a t u r e r e q u i r e m e n t s , and p a t h o g e n i c i t y t e s t s , t h e i s o l a t e s 
a r e r e f e r r e d t o a s P . d r e c h s l e r l f . s p . c a j a n i . The f . s p . was c o n s i d e r e d 
a p p r o p r i a t e because o f t h e s p e c i f i c i t y o f t h e s e i s o l a t e s t o p l g e o n p e a and 
A t y l o s i a spp ( w i l d r e l a t i v e s o f p l g e o n p e a ) . 

2 3 4 . KANNAIYAN, J . 1 9 8 1 . D i s e a s e s o b s e r v e d o n p i g e o n p e a i n E a s t A f r i c a . 
I n t e r n a t i o n a l P i geonpea N e w s l e t t e r 1 : 2 7 - 2 8 . 

A s u r v e y was c a r r i e d o u t in Kenya , M a l a w i , T a n z a n i a , and Zambia in 1980 to 
s t u d y t h e p l g e o n p e a d i s e a s e s i t u a t i o n . W i l t ( F u s a r l u m udum) was s e r i o u s i n 
M a l a w i , T a n z a n i a , and K e n y a . C e r c o s p o r a l e a f s p o t i n Kenya and M a l a w i , and 
powdery m i l d e w ( L e v e i l l u l a t a u r i c a ) i n K e n y a , T a n z a n i a , and Zambia w e r e 
i m p o r t a n t . 
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2 3 5 . KANNAIYAN, J . , and NENE, Y . L . 1 9 8 1 . F i e l d and g r e e n h o u s e t e c h n i q u e s t o s c r e e n 
p i g e o n p e a f o r r e s i s t a n c e t o w i l t . Pages 2 7 7 - 2 8 0 i n P r o c e e d i n g s o f t h e 
I n t e r n a t i o n a l Workshop o n P i g e o n p e a s , 1 5 - 1 9 Dec 1 9 8 0 , ICRISAT C e n t e r , I n d i a . 
V . 2 . P a t a n c h e r u , A . P . 502 3 2 4 , I n d i a : I n t e r n a t i o n a l C rops Resea rch 
I n s t i t u t e f o r t h e S e m i - A r i d T r o p i c s . 

E f f i c i e n t f i e l d and g r e e n h o u s e t e c h n i q u e s w e r e d e v e l o p e d t o s c r e e n a l a r g e 
number o f p i g e o n p e a germplasm a c c e s s i o n s and b r e e d i n g m a t e r i a l s f o r 
r e s i s t a n c e t o t h e w i l t d i s e a s e caused b y F . udum. f o r f i e l d s c r e e n i n g , 
u n i f o r m w i l t - s i c k p l o t s we re d e v e l o p e d i n V e r t i s o l s ( 3 ha) and i n A l f i s o l s 
( 0 . 5 ha) b y r e p e a t e d l y i n c o r p o r a t i n g chopped w i l t e d p l a n t s t u b b l e i n t o t h e 
s o i l and g r o w i n g s u s c e p t i b l e c u l t i v a r s . I n t h e g r e e n h o u s e a p o t t e c h n i q u e 
c o n s i s t i n g o f t r a n s p l a n t i n g p i g e o n p e a s e e d l i n g s i n p o t s f i l l e d w i t h i n f e c t e d 
s o i l was s t a n d a r d i z e d s o a s t o s u p p l e m e n t f i e l d s c r e e n i n g s . 

2 3 6 . KANNAIYAN, J . , and NENE, Y . L . 1 9 8 1 . Greenhouse and f i e l d t e c h n i q u e s t o s c r e e n 
p i g e o n p e a f o r r e s i s t a n c e t o P h y t o p h t h o r a b l i g h t . Pages 2 8 1 - 2 8 4 i n 
P r o c e e d i n g s o f t h e I n t e r n a t i o n a l Workshop o n P l g e o n p e a s , 15 -19 Dec 1980 , 
ICRISAT C e n t e r . V . 2 . P a t a n c h e r u , A . P . 502 3 2 4 , I n d i a : I n t e r n a t i o n a l C rops 
Research I n s t i t u t e f o r t h e S e m i - A r i d T r o p i c s . 

More e f f i c i e n t g r e e n h o u s e and f i e l d t e c h n i q u e s t o s c r e e n p i g e o n p e a germp lasm 
and b r e e d i n g m a t e r i a l f o r r e s i s t a n c e t o P h y t o p h t h o r a b l i g h t w e r e n e e d e d . A 
s i m p l e and e f f i c i e n t t e c h n i q u e has been d e v e l o p e d f o r use i n b o t h g r e e n h o u s e 
( s o i l d r e n c h ) and f i e l d ( s t e m i n o c u l a t i o n ) s c r e e n i n g s . The g r e e n h o u s e 
s c r e e n i n g p r o c e d u r e has w o r k e d v e r y s a t i s f a c t o r i l y and a good c o r r e l a t i o n 
between g reenhouse and f i e l d s c r e e n i n g has been o b t a i n e d . 

2 3 7 . KANNAIYAN, J . , and NENE, Y . L . 1 9 8 1 . I n f l u e n c e o f w i l t a t d i f f e r e n t g r o w t h 
s t a g e s o n y i e l d l o s s i n p i g e o n p e a . T r o p i c a l P e s t Management 2 7 : 1 4 1 . 

G r a i n y i e l d l o s s e s caused b y F . udum we re n e a r l y 100% when w i l t o c c u r r e d a t 
t h e p r e - p o d s t a g e . A t t h e pod m a t u r i t y s t a g e t h e y we re 6 7 . 1 % and a t 
p r e h a r v e s t s t a g e t h e y we re 2 9 . 5 % . The seed c o n d i t i o n ( no rma l o r w r i n k l e d ) 
f o r f i v e g r o w t h s t a g e s i s t a b u l a t e d . 

2 3 8 . KANNAIYAN, J . , NENE, Y . L . , RAJU, T . N . and SHEILA, V . K . 1 9 8 1 . S c r e e n i n g f o r 
r e s i s t a n c e t o P h y t o p h t h o r a b l i g h t o f p i g e o n p e a . P l a n t D i s e a s e 6 5 : 6 1 - 6 2 . 

A s i m p l e p o t c u l t u r e t e c h n i q u e was used t o s c r e e n 2835 p i g e o n p e a a c c e s s i o n s 
and c u l t l v a r s and seven A t y l o s i a spp f o r r e s i s t a n c e t o P . d r e c h s l e r i f . s p . 
c a j a n i . S e v e n t y - s e v e n germp lasm a c c e s s i o n s , t h r e e c u l t l v a r s , and t w o s p e c i e s 
o f A t y l o s l a we re f o u n d t o b e r e s i s t a n t . The r e s i s t a n c e o f 7 5 o f t h e 
a c c e s s i o n s and c u l t l v a r s was c o n f i r m e d u n d e r f i e l d c o n d i t i o n s . 

2 3 9 . KANNAIYAN, J . , NENE, Y . L . , and REDDY, M.V. 1 9 8 1 . S u r v i v a l o f p i g e o n p e a w i l t 
F u s a r i u m i n V e r t l s o l s and A l f l s o l s . Pages 2 9 1 - 2 9 5 i a P r o c e e d i n g s o f t h e 
I n t e r n a t i o n a l Workshop o n P l g e o n p e a s , 1 5 - 1 9 Dec 1 9 8 0 , ICRISAT C e n t e r , I n d i a . 
Y . 2 . P a t a n c h e r u , A . P . 502 3 2 4 , I n d i a : I n t e r n a t i o n a l C rops Resea rch 
I n s t i t u t e f o r t h e S e m i - A r i d T r o p i c s . 

W i l t caused by F . udum i s a m a j o r d i s e a s e o f p i g e o n p e a . The c a p a c i t y o f t h e 
pa thogen t o s u r v i v e i n t h e s o i l u n d e r t h e w i l t e d p l a n t s t u b b l e o v e r a 5 - y e a r 
p e r i o d was i n v e s t i g a t e d . F . udum c o u l d be d e t e c t e d i n V e r t i s o l s up t o 2 . 5 
y e a r s and i n A l f i s o l s u p t o 3 y e a r s . 
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2 4 0 . KANNAIYAN, J . , NENE, Y . L . , REDDY, M . V . , and RAJU, T . N . 1 9 8 1 . I n t e r n a t i o n a l 
s u r v e y o f p i g e o n p e a d i s e a s e s . P u l s e P a t h o l o g y P r o g r e s s R e p o r t n o . 1 2 . 
P a t a n c h e r u , A . P . 502 3 2 4 , I n d i a : I n t e r n a t i o n a l C r o p s Resea rch I n s t i t u t e f o r 
t h e S e m i - A r i d T r o p i c s . 8 2 p p . ( L i m i t e d d i s t r i b u t i o n . ) 

S u r v e y s w e r e c o n d u c t e d t o d e t e r m i n e t h e p r e v a l e n c e o f p i g e o n p e a d i s e a s e s i n 
t h e m a j o r p i g e o n p e a - g r o w i n g a r e a s o f A s i a , A f r i c a , and t h e A m e r i c a s be tween 
1975 and 1 9 8 0 . I n I n d i a , 1 1 m a j o r p i g e o n p e a - g r o w i n g s t a t e s w e r e s u r v e y e d and 
w i l t , s t e r i l i t y m o s a i c , P h v t o p h t h o r a b l i g h t , Macrophomina s tem c a n k e r , and 
y e l l o w m o s a i c w e r e i d e n t i f i e d a s m a j o r d i s e a s e s . The p r e v a l e n c e o f o t h e r 
m i n o r d i s e a s e s was a l s o r e c o r d e d . The w i l t d i s e a s e was t h e mos t s e r i o u s and 
w i d e s p r e a d i n M a h a r a s h t r a ( 2 2 . 6 % ) , B i h a r ( 1 8 . 3 % ) , and U t t a r P radesh ( 8 . 2 % ) , 
and s t e r i l i t y mosa ic i n B i h a r ( 2 1 . 4 % ) , U t t a r P radesh ( 1 5 . 4 % ) , T a m i l Nadu 
( 1 2 . 8 % ) , G u j a r a t ( 1 2 . 2 % ) , and K a r n a t a k a ( 9 . 8 % ) . D i s e a s e p r o b l e m s i n 
B a n g l a d e s h , M a l a y s i a , and Nepal w e r e o f l e s s i m p o r t a n c e . I n A f r i c a , w i l t was 
a s e r i o u s d i s e a s e in Ma law i ( 3 6 . 3 % ) , T a n z a n i a ( 2 0 . 4 % ) , and Kenya ( 1 5 . 9 % ) . 
C e r c o s p o r a l e a f s p o t in Kenya and M a l a w i , and powdery m i l dew in Kenya , 
T a n z a n i a , and Zambia w e r e i m p o r t a n t . O t h e r d i s e a s e s we re n o t e c o n o m i c a l l y 
i m p o r t a n t . I n t h e A m e r i c a s w i t c h e s ' b room, Phoma s tem c a n k e r , and r u s t w e r e 
t h e i m p o r t a n t d i s e a s e s . Annual c r o p l o s s e s due t o t h e combined e f f e c t o f 
w i l t and s t e r i l i t y mosa ic d i s e a s e s i n I n d i a w e r e e s t i m a t e d t o amount t o $US 
113 m i l l i o n . I n A f r i c a t h e e s t i m a t e d l o s s e s f r o m w i l t d i s e a s e a l o n e w e r e 
o v e r $US 5 m i l l i o n a n n u a l l y . 

2 4 1 . KANNAIYAN, J . , REDDY, M . V . , and NENE, Y . L . 1 9 8 1 . Survey o f p i g e o n p e a d i s e a s e s 
w i t h s p e c i a l r e f e r e n c e t o w i l t and s t e r i l i t y mosa i c i n I n d i a . Pages 2 9 7 - 3 0 3 
i n P r o c e e d i n g s o f t h e I n t e r n a t i o n a l Workshop o n P i g e o n p e a s , 1 5 - 1 9 Dec 1 9 8 0 , 
ICRISAT C e n t e r , I n d i a . V . 2 . P a t a n c h e r u , A . P . 502 3 2 4 , I n d i a : I n t e r n a t i o n a l 
C rops Resea rch I n s t i t u t e f o r t h e S e m i - A r i d T r o p i c s . 

T o s t u d y t h e p r e v a l e n c e o f p i g e o n p e a d i s e a s e s , r o v i n g s u r v e y s w e r e c o n d u c t e d 
i n n i n e s t a t e s o f I n d i a d u r i n g 1 9 7 5 - 8 0 . Two d i s e a s e s — w i l t ( F . udum) a n d 
s t e r i l i t y mosa i c [ v i r u s ? ] — w e r e more s e r i o u s and w i d e s p r e a d t h a n o t h e r s such 
a s P h y t o p h t h o r a b l i g h t , r o o t r o t s , l e a f s p o t s , y e l l o w m o s a i c , b a c t e r i a l 
c a n k e r , and powdery m i l d e w . Ave rage p e r c e n t a g e s o f w i l t and s t e r i l i t y mosa i c 
w e r e , r e s p e c t i v e l y : Andh ra Pradesh 5 . 3 and 1 . 6 ; B i h a r 18 .3 and 2 1 . 4 ; 
G u j a r a t 5 . 4 and 1 2 . 2 ; K a r n a t a k a 1 .1 and 9 . 8 ; Madhya P radesh 5 . 4 and 3 . 7 ; 
M a h a r a s h t r a 2 2 . 6 and 1 . 1 ; R a j a s t h a n 0 . 1 and 5 . 4 ; T a m i l Nadu 1.4 and 1 2 . 8 ; 
and U t t a r P r a d e s h 8 . 2 and 1 5 . 4 . The i n c i d e n c e o f w i l t i n f a r m e r s ' f i e l d s 
v a r i e d between 0 and 96%; o f s t e r i l i t y m o s a i c , be tween 0 and 100%. 

2 4 2 . KANNAIYAN, J . , REDDY, M . V . , NENE, Y . L . , and RAJU, T . N . 1 9 8 1 . P r e v a l e n c e o f 
p i g e o n p e a w i l t and s t e r i l i t y mosa i c i n I n d i a ( 1 9 7 5 - 8 0 ) . I n t e r n a t i o n a l 
P i g e o n p e a N e w s l e t t e r 1 : 2 5 . 

I n t h e 1 1 s t a t e s s u r v e y e d i n c i d e n c e o f F u s a r i u m u d u n v a r i e d f r o m 0 . 1 % i n 
R a j a s t h a n t o 22 .6% 1 n M a h a r a s h t r a , and o f p i g e o n p e a s t e r i l i t y mosa i c f r o m 
0.2% in West Benga l to 21 .4% in B i h a r . 

2 4 3 . KERN, D . , and THURSTON, H.W. 1 9 5 4 . A d d i t i o n a l s p e c i e s o f U r e d i n a l e s f r o m 

C o l o m b i a . M y c o l o g i a 4 6 : 3 5 4 - 3 5 7 . 

Uromyces d o l i c h o l i was r e c o r d e d in C o l o m b i a on p i g e o n p e a . 

2 4 4 . KERNKAMP, M . F . , and HEMERIK, G.A. 1 9 5 3 . The r e l a t i o n o f A s c o c h v t a i m p e r f e c t a 
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t o a l f a l f a seed p r o d u c t i o n i n M i n n e s o t a . P h y t o p a t h o l o g y 4 3 : 3 7 8 - 3 8 3 . 

P igeonpea r e a c t e d p o s i t i v e l y t o i n o c u l a t i o n w i t h A s c o c h y t a i m p e r f e c t a . 

2 4 5 . KHAN, M.W., and SINGH, R.K. 1 9 7 4 . A n t h r a c n o s e o f a r h a r i n c i t e d by 
C o l l e t o t r i c h u m t r u n c a t u m . I n d i a n P h y t o p a t h o l o g y 2 7 : 6 2 2 - 6 2 4 . 

A new r e c o r d o f t h e o c c u r r e n c e o f C . t r u n c a t u m on p l g e o n p e a f r o m I n d i a i s 
r e p o r t e d . 

2 4 6 . KHAN, T . N . , and ONIM, J . F . M . 1 9 7 2 . B r e e d i n g and g e n e t i c improvement o f 
p l g e o n p e a ( C a j a n u s c a j a n [ L . ] M i l l s p . ) . Annua l P r o j e c t R e p o r t , N a t i o n a l 
Research C o u n c i l , Uganda. 

I n t h e f i r s t r a i n y season o f 1971 a l e a f s p o t d i s e a s e ( M y c o v e l l o s i e l l a 
c a j a n i ) caused s e v e r e d e f o l i a t i o n and y i e l d l o s s e s m a i n l y o n i n t r o d u c e d 
c u l t i v a r s a t Aduku and K a b a n y o l o . The s e v e r e i n j u r y caused b y t h i s d i s e a s e 
was shown b y t h e s u b s t a n t i a l g r a i n y i e l d i n c r e a s e o b s e r v e d when t h e d i s e a s e 
was e f f e c t i v e l y c o n t r o l l e d b y t h e use o f f o l i a r f u n g i c i d e s such a s B e n l a t e 
and D i t h a n e M-45 o n n e w l y i n t r o d u c e d c u l t l v a r s i n t h e second r a i n y season o f 
1 9 7 1 . 

2 4 7 . KHAN, T . N . , and RACHIE, K .O. 1 9 7 2 . P r e l i m i n a r y e v a l u a t i o n and u t i l i z a t i o n o f 
p l g e o n p e a germplasm i n Uganda. E a s t A f r i c a n A g r i c u l t u r a l and F o r e s t r y 
J o u r n a l 3 8 : 7 8 - 8 2 . 

P l g e o n p e a d i s e a s e s o b s e r v e d i n Uganda w e r e l e a f s p o t ( M v c o v e l l o s i e l l a 
c a j a n i ) , powdery m i l d e w ( L e v e i l l u l a t a u r i c a ) , and w i l t ( F . u d u m ) . L e a f s p o t 
a p p e a r s t o b e mos t s e r i o u s u n d e r w e t c o n d i t i o n s . N o p l g e o n p e a l i n e was f o u n d 
immune t o M y c o v e l l o s i e l l a l e a f s p o t . 

2 4 8 . KHAN, T . N . , and ASHLEY, J . M . 1 9 7 5 . F a c t o r s a f f e c t i n g p l a n t s t a n d i n 
p l g e o n p e a . E x p e r i m e n t a l A g r i c u l t u r e 1 1 : 3 1 5 - 3 2 2 . 

I n Uganda pos temergence f a c t o r s , such a s w i l t ( F . udum), can b e c o n t r o l l e d 
by a p i g e o n p e a - c e r e a l r o t a t i o n . 

2 4 9 . KHANNA, R . N . , and SINGH, R .S . 1 9 7 4 . R h i z o s p h e r e p o p u l a t i o n s o f Fusa r j um 
s p e c i e s i n amended s o i l s . I n d i a n P h y t o p a t h o l o g y 2 7 : 3 3 1 - 3 3 9 . 

V e g e t a t i v e g r o w t h and s p o r u l a t i o n o f F u s a r l u m spp i n t h e r h l z o s p h e r e o f 
p l g e o n p e a i n c r e a s e d w i t h p l a n t a g e . I n r o o t - f r e e s o i l , amendment w i t h 
o i l - c a k e s and sawdus t enhanced t h e a c t i v i t y o f F u s a r l u m s p p , t h e m a g n i t u d e o f 
s t i m u l a t i o n d e c r e a s i n g w i t h passage o f t i m e . I n t h e r h l z o s p h e r e , e f f e c t s o f 
amendments w e r e a l t e r e d d e p e n d i n g upon t h e c h e m i c a l n a t u r e o f t h e o r g a n i c 
m a t e r i a l u s e d . The r h l z o s p h e r e t e n d e d t o s u p p r e s s t h e s t i m u l a t o r y e f f e c t o f 
amendments i n t h e e a r l y s t a g e s o f p l a n t g r o w t h and r e v e r s e d t h e s t i m u l a t o r y 
e f f e c t s o f low m a g n i t u d e i n t o i n h i b i t o r y e f f e c t s . 

2 5 0 . KHANNA, R .N. and SINGH, R .S . 1 9 7 5 . M i c r o b i a l p o p u l a t i o n s o f p l g e o n p e a 
r h l z o s p h e r e i n amended s o i l s . I n d i a n J o u r n a l o f Myco logy and P l a n t P a t h o l o g y 
5 : 1 3 1 - 1 3 8 . 

C o u n t o f f u n g i and a c t i n o m y c e t e s had a n i n v e r s e r e l a t i o n s h i p w i t h p l a n t age 
i n a nonamended s o i l , w h i l e op t imum b a c t e r i a l a c t i v i t y o c c u r r e d a t maximum 
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p l a n t v e g e t a t i v e g r o w t h . 0 i l cake was s t i m u l a t o r y t o m i c r o f l o r a and sawdus t 
was i n h i b i t o r y . The i n h i b i t o r y e f f e c t was overcome b y s u p p l e m e n t a l n i t r o g e n . 
R h i z o s p h e r e o f p i geonpea s i g n i f i c a n t l y changed t h e e f f e c t o f amendments o n 
m i c r o f l o r a . I t reduced t h e s t i m u l a t o r y e f f e c t s o f amendments o n b a c t e r i a and 
a c t i n o m y c e t e s b u t a c c e n t u a t e d t h e i n h i b i t o r y e f f e c t o f sawdust o n t h e s e 
g r o u p s . 

2 5 1 . KHUNE, N . N . , and KAP00R, J . N . 1 9 8 1 . A new d i s e a s e o f p i g e o n p e a . I n d i a n 
P h y t o p a t h o l o g y 3 4 : 2 5 8 - 2 6 0 . 

D u r i n g t h e m y c o l o g i c a l s u r v e y o f P u n j a b r a o K r i s h i V i d y a p e e t h campus, A k o l a , 
l e a f s p o t s and stem c a n k e r symptoms were n o t i c e d o n l o c a l v a r i e t i e s o f 
p i g e o n p e a . The l e a f s p o t s were c i r c u l a r t o i r r e g u l a r , t a n - c o l o r e d , and 
s u r r o u n d e d b y a m a r g i n o f d a r k e r c o l o r . N e c r o t i c t i s s u e became b r i t t l e and 
f e l l o f f , r e s u l t i n g i n s h o t - h o l e s . O n s tems , numerous g ray t o brown 
c a n k e r o u s l e s i o n s were f o r m e d . I n a n advanced s t a g e , t h e s e c o a l e s c e d and 
g i r d l e d t h e s t e m , b e i n g g ray i n t h e c e n t e r w i t h a da rk brown m a r g i n . 
Numerous da rk brown p y c n i d i a were embedded in t h e c e n t e r o f t h e s p o t s . 
D r y i n g and d e a t h o f b ranches f r om t i p s downwards were n o t i c e d i n t h e a f f e c t e d 
p l a n t s . P h y l l o s t i c t a c a j a n i was i s o l a t e d . Bu t t h e a u t h o r s have sugges ted 
t h a t t h e f u n g u s s h o u l d b e c a l l e d Phoma c a j a n i o n t h e b a s i s o f t h e c o n c e p t 
d e v e l o p e d by H.A. van d e r Aa. 

2 5 2 . KILLINGER, G .B . 1968 . New agronomic c r o p s f o r F l o r i d a . Sunsh ine S t a t e 
A g r i c u l t u r a l Research R e p o r t 1 3 : 3 - 5 . 

P igeonpea cv Norman, w h i c h is a s e l e c t i o n f r o m USDA P l a n t I n t r o d u c t i o n ( P I ) 
218066 f r om P a k i s t a n , i s r e p o r t e d l y r e s i s t a n t t o s e v e r a l s p e c i e s o f r o o t - k n o t 
nematode ( M e l o i d o g y n e s p p ) . 

2 5 3 . KILLINGER, G .B . 1968 . P igeonpea (Ca janus c a j a n [ L . ] D r u c e ) , a u s e f u l c r o p f o r 
F l o r i d a . P r o c e e d i n g s , S o i l and Crop S c i e n c e S o c i e t y o f F l o r i d a 2 8 : 1 6 2 - 1 6 7 . 

I n f i e l d t r i a l s a t G a i n e s v i l l e , F l o r i d a , some m o r t a l i t y o f p igeonpea c v 
Norman was o b s e r v e d under v e r y we t s o i l c o n d i t i o n s . P l a n t s i n one f i e l d t h a t 
was h e a v i l y shaded u n t i l midday were s e v e r e l y a t t a c k e d b y t h e r o o t - k n o t 
n e m a t o d e M e l o i d o g y n e a r e n a r i a . 

2 5 4 . KOSHY, P . K . , and GOPAL SWARUP. 1 9 7 1 . On t h e number of g e n e r a t i o n s of 
H e t e r o d e r a c a j a n i , t h e p igeonpea c y s t nematode, i n a y e a r . I n d i a n J o u r n a l o f 
Nemato logy 1 : 8 8 - 9 0 . 

H e t e r o d e r a c a j a n i c o u l d c o m p l e t e n i n e g e n e r a t i o n s i n a y e a r under l a b o r a t o r y 
c o n d i t i o n s . D u r a t i o n o f t h e l i f e c y c l e was p r o l o n g e d d u r i n g t h e w i n t e r 
m o n t h s . The most a c t i v e p e r i o d s o f m u l t i p l i c a t i o n o f t h e nematode were f r om 
June t o September and A p r i l t o J u n e . 

2 5 5 . KOSHY, P . K . , and GOPAL SWARUP. 1972 . S u s c e p t i b i l i t y o f p l a n t s to p igeonpea 
c y s t nematode, H e t e r o d e r a c a j a n i . I n d i a n J o u r n a l o f Nemato logy 2 : 1 - 6 . 

One hundred and f i v e p l a n t s p e c i e s , r e p r e s e n t i n g 58 gene ra i n 21 f a m i l i e s , 
were t e s t e d f o r t h e i r s u i t a b i l i t y a s h o s t s o f H . c a j a n i : 1 9 o f them 
( f a m i l y : Leguminosae) were r e c o r d e d a s h o s t s . 

2 5 6 . KOTASTHANE, S . R . , GUPTA, O., and SINGH, B.R. 1980 . A new r e c o r d of p a r a s i t i c 
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C u s c u t a o n p i g e o n p e a . T r o p i c a l G r a i n Legume B u l l e t i n 1 9 : 1 6 - 1 8 . 

C u s c u t a h y a l i n a was s e v e r e l y a t t a c k e d o n one o f t h e F 2 d o u b l e - c r o s s e n t r i e s 
f r o m ICRISAT (4726 x No. 148) x ( C - l l x 4780) p i g e o n p e a p o p u l a t i o n in 
J a b a l p u r . T h i s is a new r e p o r t on p i g e o n p e a . 

2 5 7 . KOTASTHANE, S . R . , and GUPTA, O . 1 9 8 1 . T r e n d o f w i l t i n g i n p i g e o n p e a v a r i e t i e s 
o f v a r i a b l e m a t u r i t y . Pages 1 6 1 - 1 6 2 i n A b s t r a c t s o f p a p e r s o f t h e T h i r d 
I n t e r n a t i o n a l Symposium o f P l a n t P a t h o l o g y , 1 4 - 1 8 Dec 1 9 8 1 , New D e l h i , I n d i a . 
New D e l h i , I n d i a : I n d i a n P h y t o p a t h o l o g i c a l S o c i e t y . 

W i l t o f p i g e o n p e a caused by F. udum is a s e r i o u s p r o b l e m in Madhya P r a d e s h . 
H i g h l y s u s c e p t i b l e p i g e o n p e a v a r i e t i e s , e . g . , A S - 3 , H Y - 2 , and J A - 7 b e l o n g i n g 
t o e a r l y , med ium, and l a t e t y p e s r e s p e c t i v e l y , w e r e sown i n t h e l a s t week o f 
June i n a n a r t i f i c i a l l y - i n f e s t e d w i l t - s i c k p l o t t o see t h e t r e n d o f w i l t i n g . 
O b s e r v a t i o n s o n t h e number o f days t o s t a r t f l o w e r i n g , i n c i d e n c e o f w i l t 
a f t e r e v e r y 1 2 t h day u p t o t h e m a t u r i t y p e r i o d , and s o i l t e m p e r a t u r e w e r e 
r e c o r d e d r e g u l a r l y . The o b s e r v a t i o n s i n d i c a t e t h a t a n i n c r e a s e i n m o r t a l i t y 
due t o w i l t i n g s t a r t s e a r l y , i n A S - 3 , whereas i n H y - 2 and J A - 7 t h e m o r t a l i t y 
s t a r t s l a t e i n t h e s e a s o n . F u r t h e r , i t was n o t i c e d t h a t t h e r e i s a c l o s e 
r e l a t i o n s h i p be tween f l o w e r i n g p e r i o d , w i l t i n t e n s i t y , and s o i l t e m p e r a t u r e . 
The r e s u l t s s u g g e s t t h a t a n e a r l y - m a t u r i t y v a r i e t y , i . e . , A S - 3 , i s b e t t e r f o r 
r e d u c i n g l o s s e s due t o w i l t . 

2 5 8 . KOTWAL, I . , W A S , S . C . , VERMA, R . K . , and J A I N , A . C . 1 9 8 1 . T r a n s l o c a t i o n and 
p e r s i s t e n c e o f a c y l o n i n p i g e o n p e a . I n d i a n P h y t o p a t h o l o g y 3 4 : 4 9 2 - 4 9 3 . 

The a u t h o r s r e p o r t t h e u p t a k e and t h e upward and downward t r a n s l o c a t i o n o f 
a c y l o n ( r i d o m i l ) , a s y s t e m i c f u n g i c i d e , i n p i g e o n p e a b y seed and r o o t - d i p 
m e t h o d s . A c y l o n was f o u n d t o p e r s i s t i n p i g e o n p e a f o r a p e r i o d o f 1 0 - 1 2 
d a y s . 

2 5 9 . KRAUSS, F .G. 1 9 2 1 . The p i g e o n p e a : I t s c u l t u r e and u t i l i z a t i o n i n H a w a i i . 
B u l l e t i n , H a w a i i A g r i c u l t u r a l E x p e r i m e n t S t a t i o n 4 6 : 1 - 2 3 . 

P i g e o n p e a was I n t r o d u c e d i n t o H a w a i i f r o m P u e r t o R i c o . A s p e c t s o f p i g e o n p e a 
agronomy i n c l u d i n g d i s e a s e s , a r e d i s c u s s e d . 

2 6 0 . KRAUSS, F .G. 1 9 3 2 . The p i g e o n p e a ( C a j a n u s i n d i c u s ) : i t s improvement , 
c u l t u r e , and u t i l i z a t i o n i n H a w a i i . B u l l e t i n , H a w a i i A g r i c u l t u r a l E x p e r i m e n t 
S t a t i o n 6 4 : 4 6 . 

Few s e r i o u s d i s e a s e s and p e s t s a t t a c k p i g e o n p e a i n H a w a i i . S e v e r a l i m p o r t a n t 
d i s e a s e s o f p i g e o n p e a o c c u r r i n g e l s e w h e r e , such a s c o l l a r r o t and s tem c a n k e r 
( P h v s a l o s p o r a sp) and a n t h r a c n o s e ( C o l l e t o t r i c h u m c a j a n i ) , have n o t been 
o b s e r v e d i n H a w a i i and e v e r y p r e c a u t i o n s h o u l d b e t a k e n t o p r e v e n t t h e i r 
i n t r o d u c t i o n . P i g e o n p e a does n o t a p p e a r t o b e any more s u s c e p t i b l e t o 
r o o t - k n o t nematode t h a n o t h e r p l a n t s p e c i e s used a s g r e e n manure c r o p s i n 
H a w a i i . 

2 6 1 . KULKARNI, Y . S . , PATEL, M . K . , and ABHYANKAR, S .G. 1 9 5 0 . A new b a c t e r i a l l e a f 
s p o t and stem c a n k e r o n p i g e o n p e a . C u r r e n t S c i e n c e 1 9 : 3 8 4 . 

Symptoms a r e d e s c r i b e d a f t e r a n i n c u b a t i o n p e r i o d o f 7 d a y s . The c a u s a l 
o r g a n i s m , X . c a j a n i , i s a c a p s u l a t e d , n o n - a c i d f a s t r o d , s t a i n i n g r e a d i l y 
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w i t h common d y e s . O n PDA c o l o n i e s a r e s m o o t h w i t h g l i s t e n i n g m a r g i n s , 
n a p h t h a l e n e y e l l o w , r e a c h i n g a d i a m e t e r o f 1.5 c m i n 7 d a y s . The e f f e c t o f 
v a r i o u s c h e m i c a l s was s e e n o n t h e s e c o l o n i e s . F a i r g r o w t h was s e e n i n 
K o s e r ' s l i q u i d and s o l i d c i t r a t e m e d i a . The o p t i m u m t e m p e r a t u r e f o r t h e 
d e v e l o p m e n t o f t h e p a t h o g e n i s 3 0 ° C and i t s t h e r m a l d e a t h p o i n t i s 5 1 ° C . 

2 6 2 . KULKARNI, Y . S . , PATEL, M . K . , and ABHYANKAR, S.G. 1 9 5 3 . A new b a c t e r i a l l e a f 
s p o t and s t e m c a n k e r o f p i g e o n p e a . I n d i a n P h y t o p a t h o l o g y 5 : 2 1 - 2 2 . 

The a u t h o r s g i v e a n e x t e n d e d a c c o u n t o f t h e d i s e a s e and i t s c a u s a l a g e n t and 
l i s t f a c t o r s c o n d u c i v e t o d i s e a s e d e v e l o p m e n t . S i n c e t h e p a t h o g e n i n f e c t s 
p l g e o n p e a a l o n e , s h o w i n g h o s t r a n g e s p e c i f i c i t y , i t i s p r o p o s e d as a new 
s p e c i e s , t o b e c a l l e d Xanthomonas c a j a n i . 

2 6 3 . KUMAR, L . S . S . , THOMBRE, M . V . , and D'CRUZ, R . 1 9 5 8 . C y t o l o g l c a l s t u d i e s o f a n 
1 n t e r g e n e r 1 c h y b r i d o f C a j a n u s c a j a n ( L i n n . ) M i l l s p . and A t y l o s i a U n e a t a 
W . & A . P r o c e e d i n g s o f t h e I n d i a n Academy o f S c i e n c e s , S e c t i o n B 4 7 : 2 5 2 - 2 6 2 . 

P l g e o n p e a was c r o s s e d w i t h At . U n e a t a i n o r d e r t o c o m b i n e t h e w i l t 
r e s i s t a n c e o f t h e l a t t e r w i t h t h e d e s i r a b l e a g r o n o m i c c h a r a c t e r s o f t h e 
f o r m e r . 

2 6 4 . LEACH, R., and WRIGHT, J . 1 9 3 0 . C o l l a r and s t e m c a n k e r o f ( C a j a n u s i n d i c u s ) 
p i g e o n p e a , c a u s e d b y a s p e c i e s o f P h v s a l o s p o r a . M e m o i r s o f t h e I m p e r i a l 
C o l l e g e o f T r o p i c a l A g r i c u l t u r e , T r i n i d a d , M y c o l o g i c a l S e r i e s n o . 1 . 1 2 p p . 

A f u l l a c c o u n t i s g i v e n i n s e m i p o p u l a r t e r m s o f a c o l l a r and s t e m c a n k e r o f 
p l g e o n p e a ( C a j a n u s i n d i c u s ) i n T r i n i d a d . The p r i m a r y symptoms a r e t h e 
f o r m a t i o n o f a g r a y , s c u t i f o r m , d a r k - e d g e d l e s i o n s a v e r a g i n g 5 c m l o n g o n t h e 
s t e m and b r a n c h e s . Many l e s i o n s t u r n d a r k b r o w n a n d , a t t h e c o l l a r , t h e y 
g e n e r a l l y c h a n g e i n t o l a r g e deep c a n k e r s w i t h a v e r r u c o s e , c a r b o n a c e o u s 
s u r f a c e . U s u a l l y a c a n k e r a t t h e c o l l a r g i r d l e s and k i l l s t h e p l a n t . A 
d i a g n o s t i c c h a r a c t e r i s t h e u n e q u a l d e v e l o p m e n t o f t h e wood n e a r t h e l e s i o n s , 
w h i c h g i v e s t h e s t e m a t w i s t e d a p p e a r a n c e . I n l a t e r s t a g e s , d i s c o l o r a t i o n o f 
i n t e r n a l t i s s u e s s o m e t i m e s e x t e n d s f r o m a c a n k e r f o r a d i s t a n c e many 
c e n t i m e t e r s a l o n g t h e s t e m . 

P y c n i d i a o f a Phoma and Macrophoma t y p e , w h i c h w e r e shown t o b e s t a g e s 
o f P h v s a l o s p o r a , w e r e f o u n d i n y o u n g l e s i o n s , and i n o c u l a t i o n s e s t a b l i s h e d 
P h y s a l o s p o r a a s t h e c a u s e . A D i p l o d i a w i t h s p o r e s m e a s u r i n g 1 8 . 9 - 3 0 . 4 and 
1 1 . 6 - 1 3 Μ ( a v . 2 2 . 3 - 1 1 . 9 μ ) a l s o p r o d u c e d l o c a l c a n k e r s a t t h e c o l l a r , and 
t h i s f u n g u s i s t h o u g h t t o have i n d u c e d a c a r b o n a c e o u s a p p e a r a n c e i n t h e 
c o l l a r c a n k e r s c a u s e d b y t h e M a c r o p h o m a , t h e i r r a p i d e n l a r g e m e n t p r o b a b l y 
b e i n g due t o t h e c o m b i n e d a c t i o n o f b o t h f u n g i . The p r e s e n c e o f numerous 
a c e r v u l i o f a M y x o s p o r i u m i n t w i g s k i l l e d b y t h e a s c o m y c e t e a l s o s u g g e s t e d 
c o m b i n e d f u n g a l a c t i o n . 

The Phoma p y c n i d i a w e r e p a p i l l a t e , v a r i a b l e i n s i z e and s t r u c t u r e , and 
u n i t e d i n t o a s t r o m a i n c u l t u r e , b u t w e r e f o u n d s i n g l y i n t h e p l a n t t i s s u e s . 
O n t h e w h o l e o f t h e i n n e r s u r f a c e t h e y c o n t a i n e d m i n u t e c o n i d l o p h o r e s , 
b e a r i n g h y a l i n e , o b t u s e c o n i d i a f r o m 3 , 1 t o 6 . 2 μ l o n g ( a v e r a g e 4 x 1.6 μ ) , 

The Macrophoma p y c n i d l a w e r e s i m i l a r b u t n o t p a p i l l a t e . The e l o n g a t e 
s u b e l l i p s o l d t o s u b r h o m b o l d , o b t u s e c o n i d i a m e a s u r e d 1 8 . 5 - 3 5 μ i n l e n g t h and 
a v e r a g e d 2 4 . 5 x 7 Μ . They w e r e h y a l i n e w i t h n o n v a c u o l a t e d g r a n u l a r c o n t e n t s 
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and had a mucilaginous envelope. 

The p e r i t h e c i a were coriaceous, globosa, and short-beaked, varying when 
mature from 164 to 226 μ in diameter. They contained basal ly-borne, 
c l a v a t e - c y l l n d r i c a l , a p i c a l l y - t h l c k e n e d asci 126.0-134.8 μ long by 25-35 μ 
broad. The ascospores were extruded 1n a gelat inous m a t r i x through a pore 
formed by the s p l i t t i n g o f f of an apical cap, and were f u s o 1 d - e l l i p t i c a l , 
w i t h t h i c k w a l l s hyal ine, w i t h 1-3 c e n t r a l vacuoles; they measured from 17.5 
to 28.0 by 8.7-12.3 μ (av. 24 x 11.1 μ). 

C u l t u r a l studies are b r i e f l y described and the authors p r o v i s i o n a l l y 
regard the fungus as c l o s e l y re lated in the p e r i t h e c i a l and pycnid ia l stages 
to P. cydoniae. B r i e f recommendations are made f o r c o n t r o l . 

265. LEACH, R. 1934. Report of the Mycologist f o r 1933. Annual Report of t h e 

Department of A g r i c u l t u r e , Nyasaland. pp. 54-55. 

A r m i l l a r i a mellea k i l l e d pigeonpeas in an infested tea p l a n t a t i o n . 

266. LEATHER, R . I . 1967. A catalogue of some plant diseases and fungi in Jamaica. 

B u l l e t i n , M i n i s t r y of A g r i c u l t u r e , Jamaica, New Series n o . 6 1 . 
Diseases of pigeonpea observed 1n Jamaica were stem canker (Macrophomina 
Phasoli), l e a f spot (Mycoyellosiella cajani), and f r o g ' s eye spot 
( P h y l l o s t i c t a c a j n i ) . 

2 6 7 . LICHA-BAQUERO, M . 1 9 8 0 . The w i t c h e s ' broom d i s e a s e o f p i g e o n p e a 1 n P u e r t o 
R 1 c o . J o u r n a l o f A g r i c u l t u r e o f t h e U n i v e r s i t y o f P u e r t o R1co 6 4 : 4 2 4 - 4 4 1 . 

T y p i c a l w i t c h e s ' broom o c c u r s when l e a f h o p p e r s o f t h e Empoasca f a b a e c o m p l e x 
c o l o n i z e ( i n numbers) o n f i e l d p l a n t s . The d i s e a s e c a n b e r e p r o d u c e d u n d e r 
c o n t r o l l e d c o n d i t i o n s and c a n b e e l i m i n a t e d b y s u p p r e s s i o n o f t h e i n s e c t s . 
M y c o p l a s m a - l i k e o r g a n i s m s w e r e a s s o c i a t e d w i t h a bushy c a n o p y d i s e a s e o f t h e 
p i g e o n p e a p l a n t . T h i s c o n d i t i o n s h o u l d n o t b e c o n f u s e d w i t h t h e t y p i c a l 
w i t c h e s ' b r o o m . N o r h a b d o v i r u s p a r t i c l e s w e r e f o u n d i n a s s o c i a t i o n w i t h t h e 
bushy c a n o p y o r t y p i c a l w i t c h e s ' broom d i s e a s e s . E l e c t r o n m i c r o s c o p y o f 
t i s s u e s f r o m p i g e o n p e a p l a n t s w i t h a p a l e m o s a i c r e v e a l e d t h e p r e s e n c e o f 
r h a b d o v l r u s p a r t i c l e s . N o m y c o p l a s m a - l i k e o r g a n i s m s have been f o u n d s o f a r 
i n t i s s u e s a f f e c t e d b y t h e p a l e m o s a i c . N o m i x e d i n f e c t i o n s w e r e d e t e c t e d i n 
t h e s t u d i e s r e p o r t e d . 

2 6 8 . LOPEZ ROSA, J . H . 1 9 6 9 . Phoma s p , t h e c a u s a l a g e n t o f p i g e o n p e a c a n k e r . 
P h y t o p a t h o l o g y 5 9 : 1 3 4 8 . ( A b s t r a c t . ) 

P h o m a s p . , t h e c a u s a l a g e n t o f s t e m c a n k e r o f p i g e o n p e a , was i s o l a t e d f r o m 4 % 
o f t h e s e e d s p r o d u c e d b y c a n k e r - a f f e c t e d p i g e o n p e a p l a n t s . The f u n g u s was 
a l s o p r e s e n t o n 1 % o f t h e s e e d s h a r v e s t e d i n t h e same l o c a l i t y f r o m p l a n t s 
s h o w i n g n o c a n k e r s . Some f u n g u s i s o l a t e s w e r e e x t r e m e l y v i r u l e n t o n p l a n t s 
o f c v Kaki, w h i l e t h e m a j o r i t y w e r e a v i r u l e n t . L e s i o n s began t o a p p e a r o n 
l e a v e s and t e n d e r s t e m s 4 8 h a f t e r i n o c u l a t i o n . However, 4 m o n t h s a f t e r 
i n o c u l a t i o n a l l s t e m c a n k e r s had h e a l e d . The f u n g u s grew w e l l o n 
p o t a t o - d e x t r o s e a g a r , c o r n - m e a l a g a r , o a t - m e a l a g a r , and p 1 g e o n p e a - p o d a g a r . 
P r o d u c t i o n o f p y c n i d l a was e q u a l l y a b u n d a n t o n t h e a b o v e m e d i a when t h e 
p l a t e s w e r e f l o o d e d w i t h c o n d i d i a l s u s p e n s i o n s . M a t u r e p y c n i d i a w e r e 
o b s e r v e d 4 4 h a f t e r s e e d i n g t h e p l a t e s . D i s c h a r g e o f p y c n i d i o s p o r e s was 
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g r e a t l y s t i m u l a t e d b y c h i l l i n g t h e c u l t u r e s . The p e r f e c t s t a g e , a 
h e t e r o t h a l l i c a s c o m y c e t e , was o b s e r v e d o n a g a r m e d i a . A s c o s p o r e c u l t u r e s 
p r o d u c e d p y c n i d i a in 4 or 5 d a y s . 

2 6 9 . LORDELLO, L . G . E . , and VAZ DE ARRUDA, H. 1 9 5 6 . [Nematodes p a r a s i t i c on 
p i g e o n p e a . ] ( I n P t . ) B r a g a n t i a 1 5 : 5 - 7 . 

I n t h e s t a t e o f Sao P a u l o , B r a z i l , p i g e o n p e a r o o t s w e r e s e v e r e l y damaged b y 
p a r a s i t i c n e m a t o d e s . X i p h i n e t n a c a m p l n e n s e a n d M e l o i d o g y n e J a v a n i c a 
b a u r u e n s i s w e r e o b t a i n e d f r o m d i s e a s e d p i g e o n p e a r o o t s and s u r r o u n d i n g s o i l . 
X i p h i n e m a camp inense i s a n e c t o p a r a s i t e o f p i g e o n p e a r o o t s w h i l e M . j a v a n i c a 
b a u r u e n s l s p r o d u c e s s m a l l g a l l s o n p i g e o n p e a r o o t s . 

2 7 0 . MAHMOOD, M . 1 9 6 2 . F a c t o r s g o v e r n i n g t h e p r o d u c t i o n o f a n t i b i o t i c b u l b l f o r m i n 
and i t s use i n t h e c o n t r o l o f p i g e o n p e a w i l t . P h . D . t h e s i s , I n d i a n 
A g r i c u l t u r a l Resea rch I n s t i t u t e , New D e l h i , I n d i a . 101 p p . 

2 7 1 . MAHMOOD, M . 1 9 6 4 . F a c t o r s g o v e r n i n g t h e p r o d u c t i o n o f a n t i b i o t i c b u l b l f o r m i n 
and i t s use i n t h e c o n t r o l o f p i g e o n p e a w i l t . S c i e n c e and C u l t u r e 3 0 : 3 5 2 . 

The i n c i d e n c e o f p i g e o n p e a w i l t was m a r k e d l y reduced i n s o i l s u p p l e m e n t e d 
w i t h g r o u n d n u t c a k e , m o l a s s e s , and swee t c l o v e r r o o t m a t e r i a l s o n 
i n o c u l a t i o n s w i t h B . s u b t i l i s w h i c h p r o d u c e s b u l b l f o r m i n . 

2 7 2 . MAITRA, A . 1 9 7 2 . S t u d i e s o n some a s p e c t s o f F u s a r i u m w i l t o f p i g e o n p e a . 
M.Sc. t h e s i s , U n i v e r s i t y o f K a l y a n l , K a l y a n l , West B e n g a l , I n d i a . 5 3 p p . 

2 7 3 . MAITRA, A . , and SINHA, A . K . 1 9 7 3 . P a r t i a l i n h i b i t i o n o f F u s a r i u m w i l t 
symptoms 1n p i g e o n p e a by n o n - p a t h o g e n i c f o r m a e o f F . o x y s p o r u m . C u r r e n t 
S c i e n c e 4 2 : 6 5 4 - 6 5 6 . 

P r e v i o u s i n o c u l a t i o n o f p i g e o n p e a s e e d l i n g s w i t h t h e nonpa thogens F . 
oxysporum f . s p . c i c e r i and f . s p . v a s i n f e c t u m d e l a y e d t h e o n s e t o f w i l t 
symptoms when t h e p l a n t s w e r e s u b s e q u e n t l y i n o c u l a t e d w i t h F . oxysporum 
f . s p . udum. A r e d u c t i o n i n t h e t i m e i n t e r v a l f r o m 6 t o 3 days be tween t h e 
t w o i n o c u l a t i o n s i n c r e a s e d t h e p r o t e c t i v e e f f e c t . P l a n t s i n o c u l a t e d w i t h F . 
oxyspo rum f . s p . c i ce r i d e v e l o p e d gummy brown s u b s t a n c e s in t h e i r v e s s e l s , 
w h i c h we re n e v e r t h e n f o u n d t o c o n t a i n f u n g a l h y p h a e . 

2 7 4 . M A L I , V . R . , SHIRSAT, A . M . , and GODBOLE, G.M. 1 9 7 7 . O c c u r r e n c e o f p i g e o n p e a 
s t e r i l i t y mosa i c i n M a r a t h w a d a . Research B u l l e t i n o f t h e Mara thwada 
A g r i c u l t u r a l U n i v e r s i t y 1 : 1 4 8 - 1 4 9 . 

T h i s s t e r i l i t y mosa i c was r e c o r d e d f o r t h e f i r s t t i m e i n t h e Mara thwada 
r e g i o n o f M a h a r a s h t r a s t a t e o f I n d i a . T r a n s m i s s i o n was p o s s i b l e b y 
b u d - g r a f t 1 n g ; i t was a l s o t r a n s m i t t e d b y m i t e . The d i s e a s e was n o t f o u n d t o 
be t r a n s m i s s i b l e by s a p . 

2 7 5 . MALIK, R .P . 1 9 4 5 . C o l l a r r o t o f p i g e o n p e a caused b y P y t h l u m a p h a n i d e r m a t u m 
(Edson) F i t z . I n d i a n J o u r n a l o f A g r i c u l t u r a l S c i e n c e s 1 5 : 9 2 - 9 3 . 

I n i s o l a t i o n s made a t t h e I m p e r i a l A g r i c u l t u r a l Research I n s t i t u t e , New 
D e l h i , i n 1943 f r o m w i l t e d p i g e o n p e a p l a n t s o b t a i n e d f r o m t h e U n i t e d 
P r o v i n c e s , 132 v a r i e t i e s y i e l d e d a s p e c i e s o f P y t h l u m , Macrophomina phaseo l i , 
a F u s a r l u m d i s t i n c t f r o m F . u d u m , and C o r t i c i u m r o l f s i i . O n p o t a t o - d e x t r o s e 
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a g a r t h e P y t h i u m f o r m e d o o g o n i a m e a s u r i n g 14-34 μ (mean 2 0 μ ) and o o s p o r e s 
1 2 - 2 9 μ (17 μ ) . The a u t h o r ' s i s o l a t e i s a c c o r d i n g l y r e f e r r e d t o a s P . 
a p h a n i d e r m a t u m . I n o c u l a t i o n s w i t h t h e f u n g u s o n p i g e o n p e a s t e m s j u s t above 
s o i l - l e v e l a few days a f t e r s o w i n g c a u s e d d e s i c c a t i o n o f t h e f o l i a g e and 
y o u n g s h o o t s a n d , i n some p l a n t s , o f t h e c o l l a r r e g i o n a l s o . 

2 7 6 . MALL, T . P . 1 9 7 5 . S t u d i e s o n some v i r u s d i s e a s e s o f p i g e o n p e a , C a l a n u s c a j a n 
( L . ) M i l l s p . P h . D . t h e s i s , U n i v e r s i t y o f G o r a k h p u r , G o r a k h p u r , U t t a r 
P r a d e s h , I n d i a . 

2 7 7 . MARAMOROSCH, K . , and HICHEZ, E. 1 9 7 3 . R h a b d o v i r u s and m y c o p l a s m a - l i k e 
o r g a n i s m : n a t u r a l d u a l I n f e c t i o n o f C a j a n u s c a j a n . P h y t o p a t h o l o g y 6 3 : 2 0 2 . 
( A b s t r a c t . ) 

P i g e o n p e a p l a n t s w i t h a p r o l i f e r a t i o n d i s e a s e w e r e o b s e r v e d g r o w i n g w i l d o n 
t h e n o r t h s h o r e o f H i s p a n o l a I s l a n d i n t h e D o m i n i c a n R e p u b l i c n e a r t h e b o r d e r 
o f H a i t i . P l a n t s w e r e p a l e g r e e n and showed symptoms o f w i t c h e s ' b r o o m . 
E l e c t r o n m i c r o g r a p h s r e v e a l e d t h e p r e s e n c e o f m y c o p l a s m a - L i k e o r g a n i s m s (MLO) 
a s w e l l a s b u l l e t - s h a p e d ( r h a b d o ) v i r u s p a r t i c l e s i n t h e p h l o e m . The 
r h a b d o v l r u s p a r t i c l e s w e r e 4 5 - 5 5 nm in d i a m e t e r and 2 4 0 - 2 6 0 nm in l e n g t h . 
T h i s i s b e l i e v e d t o b e t h e f i r s t r e p o r t o f a n a t u r a l d u a l i n f e c t i o n o f a 
p l a n t by a r h a b d o v l r u s and MLO. 

2 7 8 . MARAMOROSCH, K . , HIRUMI, H . , KIMURA, M . , BIRD, J . , and V A K I L I , N.G. 1 9 7 4 . 
P i g e o n p e a s w i t c h e s ' broom d i s e a s e . P h y t o p a t h o l o g y 6 4 : 5 8 2 - 5 8 3 ( A b s t r a c t . ) 

P i g e o n p e a p l a n t s w i t h a w i t c h e s ' broom d i s e a s e o f unknown e t i o l o g y w e r e 
c o l l e c t e d a t R i o P i e d r a s and Mayaguez, P u e r t o R i c o . I n t h e s i e v e t u b e 
e l e m e n t s t h e r e w e r e l a r g e a c c u m u l a t i o n s o f m y c o p l a s m a - l i k e o r g a n i s m s (MLO) i n 
t h e d i s e a s e d p l a n t s . R h a b d o v l r u s p a r t i c l e s w e r e a l s o d e t e c t e d i n t h e 
Mayaguez m a t e r i a l . W i t c h e s ' broom d i s e a s e a t Mayaguez m i g h t b e t h e r e s u l t o f 
t h e c o m b i n e d a c t i o n o f Empoasca t o x i n , MLO, and v i r u s . The M L O - a s s o c i a t e d 
p i g e o n p e a d i s e a s e o f P u e r t o R i c o r e s e m b l e s t h e MLO and r h a b d o v i r u s - a s s o c i a t e d 
p i g e o n p e a d i s e a s e f r o m t h e D o m i n i c a n R e p u b l i c . 

2 7 9 . MARAMOROSCH, K . , HIRUMI, H . , KIMURA, M . , BIRD, J . , and V A K I L I , N.G. 1 9 7 4 . 
D i s e a s e s o f p i g e o n p e a i n t h e C a r i b b e a n a r e a : a n e l e c t r o n m i c r o s c o p y s t u d y . 
FAO P l a n t P r o t e c t i o n B u l l e t i n 2 2 : 3 2 - 3 6 . 

A t l e a s t f o u r d i s e a s e s o f u n c e r t a i n e t i o l o g y a f f e c t p i g e o n p e a . The a g e n t o f 
y e l l o w m o s a i c d i s e a s e i n P u e r t o R i c o , t r a n s m i t t e d b y B e m i s i a t a b a c i , has n o t 
been o b s e r v e d b y e l e c t r o n m i c r o s c o p y and may b e a v i r o i d . The p r o l i f e r a t i o n 
o r w i t c h e s ' broom d i s e a s e i n t h e D o m i n i c a n R e p u b l i c , and t h e more s e v e r e 
p r o l i f e r a t i o n d i s e a s e i n P u e r t o R i c o , w e r e a s s o c i a t e d w i t h mycoplasmas and a 
r h a b d o - t y p e v i r u s . P l a n t s i n f e s t e d b y Empoasca l e a f h o p p e r s i n P u e r t o R i c o 
o f t e n showed m i l d p r o l i f e r a t i o n and t y p i c a l h o p p e r b u r n , b u t n o v i r u s e s o r 
mycoplasmas w e r e f o u n d in t h e m . 

2 8 0 . MARAMOROSCH, K . , KIMURA, M . , and NENE, Y . L . 1 9 7 6 . M y c o p l a s m a - l i k e o r g a n i s m s 
a s s o c i a t e d w i t h p i g e o n p e a r o s e t t e d i s e a s e i n I n d i a . FAO P l a n t P r o t e c t i o n 
B u l l e t i n 2 4 : 3 3 - 3 5 . 

P l e i o m o r p h i c , m y c o p l a s m a - l i k e o r g a n i s m s (MLO) w e r e f o u n d i n s i e v e e l e m e n t s o f 
p i g e o n p e a p l a n t s w i t h r o s e t t e d i s e a s e . MLO w e r e c o n f i n e d t o t h e phloem and 
t o phloem parenchyma c e l l s . H e a l t h y c o n t r o l p l a n t s w e r e f r e e o f MLO. V i r u s 
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or v i r u s - l i k e pa r t i c l es were not detected in these sect ions. 

281 . MAREKAR, R.V. 1980. A case of phyllody in pigeonpea. Indian Journal of 
Heredity 12:63. 

G e n e t i c v a r i a t i o n s were r e c o r d e d b y v a r i o u s s c i e n t i s t s i n p l g e o n p e a . N a t u r a l 
v a r i a t i o n was obse rved i n t h e P r a b h a t v a r i e t y o f p lgeonpea i n t h e y e a r 
1975-76 a t t h e p o s t g r a d u a t e e x p e r i m e n t a l a r e a , Depar tmen t o f Bo tany , 
Marathwada A g r i c u l t u r a l U n i v e r s i t y , P a r b h a n i . Th ree o u t o f 3 0 P r a b h a t p l a n t s 
were f o u n d t o change a l l t h e i r p e t a l s g reen i n s t e a d o f y e l l o w . These t h r e e 
p l a n t s deve loped t h e i r pods u p t o a c e r t a i n h e i g h t f r o m t h e g round , b u t n o 
seed s e t t i n g was a c h i e v e d . O t h e r c h a r a c t e r s such a s p l a n t h e i g h t and l e a f l e t 
c o n d i t i o n , remained t h e same a s i n t h e p a r e n t a l l i n e , P r a b h a t . T h i s p h y l l o d y 
i n p lgeonpea i s r e p o r t e d f o r t h e f i r s t t i m e . 

2 8 2 . MATHUR, R.S. 1954 . D i s e a s e s o f p u l s e c r o p s in U t t a r P r a d e s h . A g r i c u l t u r e and 
Animal Husbandry in I n d i a 5 : 2 4 - 2 8 . 

The pa thogen r e s p o n s i b l e f o r p lgeonpea w i l t I n h a b i t s t h e s o i l and p e r p e t u a t e s 
i t s e l f f r om y e a r t o y e a r . S a n i t a t i o n measures, such a s r o g u e i n g t h e d i s e a s e d 
p l a n t s and b u r n i n g them, a r e p a r t i a l l y h e l p f u l . M ixed c r o p p i n g w i t h sorghum 
a l s o reduces p lgeonpea w i l t when sorghum i s grown f o r g r a i n r a t h e r t h a n f o r 
f o d d e r . Bu t t h e b e s t s o l u t i o n l i e s i n t h e use o f r e s i s t a n t v a r i e t i e s . For 
U t t a r Pradesh s t a t e T-17 v a r i e t y p roved t o b e t o l e r a n t t o t h e d i s e a s e . 

2 8 3 . McDONALD, J . 1924 . Annual r e p o r t o f t h e M y c o l o g i s t f o r t h e y e a r 1923 . Annual 
R e p o r t , Depar tmen t o f A g r i c u l t u r e , Kenya, 1923 . pp . 8 1 - 8 5 . 

D i sease s i m i l a r t o t h a t o f Madagascar b u t t e r beans, caused b y a f u n g u s 
s i m i l a r t o V e r m i c u l a r i a c a p s i c i . was obse rved o n p l g e o n p e a . 

2 8 4 . McKIE, M.O.P. 1976 . A s t u d y o f t h e g e r m i n a t i o n o f u r e d o s p o r e s o f Uredo c a l a n i 
i n t a p w a t e r , d i s t i l l e d w a t e r and 0.5% g l u c o s e . B .Sc . A g r i c u l t u r e P r o j e c t , 
U n i v e r s i t y o f West I n d i e s , S t . A u g u s t i n e , T r i n i d a d , T r i n i d a d and Tobago. 

Uredo c a j a n i g i v e s a p p r o x i m a t e l y 100% g e r m i n a t i o n i n t h r e e m e d i a : d i s t i l l e d 
w a t e r , t a p w a t e r , and 0.5% g l u c o s e . T h i s i m p l i e s t h a t t h e u r e d o s p o r e s 
g e r m i n a t e a s l o n g a s w a t e r i s p r e s e n t . N e i t h e r t h e n u t r i e n t s i n t h e t a p 
w a t e r , no r t h e pH , seems to have any e f f e c t on t h e g e r m i n a t i o n p e r c e n t a g e , 
n e i t h e r does g l u c o s e . The germ t u b e grew more s l o w l y in t a p w a t e r and fo rmed 
a p p r e s s o r i a a t s h o r t e r l e n g t h s t h a n i n g l u c o s e o r d i s t i l l e d w a t e r . 

2 8 5 . McRAE, W . 1923 . R e p o r t o f t h e I m p e r i a l M y c o l o g i s t . S c i e n t i f i c R e p o r t s o f t h e 
A g r i c u l t u r a l Research I n s t i t u t e , Pusa, 1 9 2 2 - 2 3 . p p . 5 3 - 6 0 . 

Fusa r i um w i l t o f p lgeonpea was v e r y s e v e r e . M a n u r i a l e x p e r i m e n t s i n d i c a t e d 
s u p e r p h o s p h a t e i nc reased d i s e a s e i n c i d e n c e and g r e e n manure decreased i t . 
The a d d i t i o n o f s u p e r p h o s p h a t e t o t h e p l o t s a l r e a d y r e c e i v i n g g r e e n manure 
t e n d s t o c o u n t e r a c t t h e f a v o r a b l e e f f e c t o f t h e l a t t e r . 

2 8 6 . McRAE, W . 1 9 2 4 . R e p o r t o f t h e I m p e r i a l M y c o l o g i s t . S c i e n t i f i c R e p o r t s o f t h e 
A g r i c u l t u r a l Research I n s t i t u t e , Pusa, 1 9 2 3 - 2 4 . p p . 4 1 - 5 1 . 

Seed -bo rne s p o r e s o f F . u d u m caused l i t t l e w i l t o f p l g e o n p e a . Seed 
d i s i n f e c t i o n t r i a l o n 1 a c r e ( 0 . 4 ha) p l o t s gave 0 . 0 4 and 1.4% w i l t o n 
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t r e a t e d and u n t r e a t e d p l o t s . The d i s e a s e was found to sp read abou t 3 m 
t h r o u g h t h e s o i l i n 1 s e a s o n , a p p a r e n t l y a l o n g r o o t s . Thus p r e v i o u s work on 
s o i l t r e a t m e n t was r e n d e r e d u s e l e s s . Green manure p l u s s u p e r p h o s p h a t e 
reduced w i l t i n c i d e n c e b y 25%. 

2 8 7 . McRAE, W . 1926 . R e p o r t o f t h e I m p e r i a l M y c o l o g i s t . S c i e n t i f i c R e p o r t s o f t h e 
A g r i c u l t u r a l Research I n s t i t u t e , Pusa , 1 9 2 5 - 2 6 . p p . 5 4 - 6 9 . 

The s t u d y o f t h e I n f l u e n c e o f f e r t i l i z e r s and s o i l c o n d i t i o n s o n w i l t o f 
p igeonpea due to F . v a s i n f e c t u m was c o n t i n u e d . The ave rage number o f w i l t e d 
p l a n t s i n t h e t h r e e p l o t s r e c e i v i n g s u p e r p h o s p h a t e was 4 t i m e s t h a t i n t h e 
f i v e p l o t s w i t h o u t s u p e r p h o s p h a t e . I n t h e f a r m y a r d manure p l o t , t h e number 
was 7 t i m e s t h e average o f t h o s e f i v e p l o t s a n d , i n t h e g reen manure and 
s u p e r p h o s p h a t e p l o t , 6 t i m e s . I t t h e r e f o r e seems t h a t g reen manure does n o t 
a lways reduce w i l t i n a p l o t r e c e i v i n g o n l y s u p e r p h o s p h a t e . E x p e r i m e n t s o n 
t h e l a t e r a l sp read o f t h e d i s e a s e showed t h a t i n unmanured l a n d 9 , 4 3 , and 
88% o f i n f e c t i o n o c c u r r e d i n t h r e e s u c c e s s i v e y e a r s i n t h e p l o t n e x t t o t h e 
i n f e c t e d o n e , b u t i n p l o t s manured w i t h s u p e r p h o s p h a t e c o n t r a d i c t o r y r e s u l t s 
were o b t a i n e d . I t was a g a i n shown t h a t t h e b u l k o f t h e i n f e c t i o n comes f rom 
t h e f ungus i n t h e s o i l , and n o t f r o m s p o r e s o n t h e s e e d . The amount o f w i l t 
appears t o i n f l u e n c e d b y t h e r e t e n t i v e n a t u r e o f t h e s o i l b u t n o t d i r e c t l y b y 
i t s w a t e r c o n t e n t . 

2 8 8 . McRAE, W. , and SHAW, F . J . F . 1926 . R e p o r t on e x p e r i m e n t s w i t h Ca janus i n d i c u s 
( r a h a r ) f o r r e s i s t a n c e t o Fusa r ium v a s l n f e c t u m ( w i l t d i s e a s e ) . S c i e n t i f i c 
R e p o r t s o f t h e A g r i c u l t u r a l Research I n s t i t u t e , Pusa, 1 9 2 5 - 2 6 . p p . 2 0 8 - 2 1 2 . 

P r o g r e s s i s r e p o r t e d i n t h e i n v e s t i g a t i o n t h a t a ims t o i s o l a t e a race o f 
p lgeonpea r e s i s t a n t t o w i l t d i s e a s e . T w e n t y - f o u r s e l e c t i o n s o f s e e d , 1 7 f rom 
one p a r e n t and 7 f rom a n o t h e r l e t t e r e d A and B, r e s p e c t i v e l y , were used in 
t h e t r i a l s . A l i n e o f a known s u s c e p t i b l e v a r i e t y was sown a l t e r n a t i n g w i t h 
t h e l i n e s o f t h e s e l e c t e d s e e d s , and between each row p i e c e s o f d i s e a s e d 
s t e m , k e p t f r o m t h e p r e v i o u s y e a r , were p l a n t e d . I n t h e A s e r i e s t h e 
p e r c e n t a g e o f d e a t h s due t o w i l t was 9 , w h i l e t h a t i n t h e s u s c e p t i b l e v a r i e t y 
was 6 6 . In t h e B s e r i e s 54% d i e d f r o m w i l t and 79% succumbed among t h e 
s u s c e p t i b l e r a c e a l t e r n a t i n g w i t h t h e m . These d a t a s u g g e s t t h a t t h e A s e r i e s 
o f s e l e c t i o n s have r e s u l t e d i n t h e a c c u m u l a t i o n o f a c e r t a i n amount o f 
r e s i s t a n c e , b u t , owing t o a p o s s i b l e v a r i a t i o n i n t h e u n i f o r m i t y o f i n f e c t i o n 
i n d i f f e r e n t p a r t s o f t h e f i e l d , t h e s e r e s u l t s need t o b e checked b y 
r e v e r s i n g t h e o r d e r o f t h e sow ing n e x t s e a s o n . 

2 8 9 . McRAE, W . 1928 . R e p o r t o f t h e I m p e r i a l M y c o l o g i s t . S c i e n t i f i c R e p o r t s o f t h e 
A g r i c u l t u r a l Research I n s t i t u t e , Pusa , 1 9 2 6 - 2 7 . p p . 4 5 - 5 5 . 

The s t u d y o f t h e i n f l u e n c e o f f e r t i l i z e r s o n p lgeonpea w i l t ( F . v a s i n f e c t u m ) 
was c o n t i n u e d o n t h e permanent m a n u r i a l p l o t s a t Pusa a n d , a s b e f o r e , t h e 
h i g h e s t i n c i d e n c e was f o u n d i n t h e p l o t s r e c e i v i n g s u p e r p h o s p h a t e , e x c e p t 
where a g reen manure was a l s o added , when t h e p e r c e n t a g e of d e a t h s was 
somewhat l e s s t h a n i n t h e p l o t r e c e i v i n g a heavy a p p l i c a t i o n o f n i t r o g e n i n 
f a r m y a r d manure w i t h o u t o t h e r f e r t i l i z e r s . 

2 9 0 . McRAE, W . 1928 . R e p o r t o f t h e I m p e r i a l M y c o l o g i s t . S c i e n t i f i c R e p o r t s o f t h e 
A g r i c u l t u r a l Research I n s t i t u t e , Pusa , 1 9 2 7 - 2 8 . p p . 5 6 - 7 0 . 

The s t u d y o f t h e i n f l u e n c e o f f e r t i l i z e r s o n t h e i n c i d e n c e o f p igeonpea w i l t 
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was c o n t i n u e d . I n g e n e r a l t h e r e s u l t s o b s e r v e d i n t h e pe rmanen t m a n u r i a l 
s e r i e s o f p l o t s ag reed w i t h t h o s e o f p r e v i o u s s e a s o n s , e x c e p t t h a t t h e p l o t 
r e c e i v i n g g r e e n manure and s u p e r p h o s p h a t e c o n t a i n e d a v e r y h i g h p r o p o r t i o n o f 
w i l t e d p l a n t s ( 3 3 . 8 % ) . The s u g g e s t i o n has been made t h a t some o t h e r f a c t o r 
is p l a y i n g a r o l e . 

2 9 1 . McRAE, W . 1 9 3 0 . R e p o r t o f t h e I m p e r i a l M y c o l o g i s t . S c i e n t i f i c R e p o r t s o f t h e 
A g r i c u l t u r a l Research I n s t i t u t e , Pusa , 1 9 2 8 - 2 9 . p p . 5 1 - 6 6 . 

I n c i d e n c e o f p i g e o n p e a w i l t ( F . v a s i n f e c t u r n ) was f a v o r e d b y s u p e r p h o s p h a t e 
b u t checked b y g r e e n manure and a p p l y i n g b o t h gave i n t e r m e d i a t e r e s u l t s . One 
m e t e r o f s u r f a c e s o i l was dug o u t and t r e a t e d w i t h s u p e r p h o s p h a t e (0 .002% 
s o l u b l e P205) and t h e m o i s t u r e c o n t e n t was r a i s e d t o a l o c a l op t imum b e f o r e 
s o w i n g i n September a f t e r t h e r a i n s . N o f u r t h e r w a t e r i n g was done f o r 5 
m o n t h s . L a r g e r r o o t s , and t h e p a r t i c u l a r l y b r a n c h i n g r o o t l e t s , we re t h e more 
numerous i n t h e t r e a t e d t o p 0 . 6 m . T h e r e was no marked d i f f e r e n c e i n t h e 
r e m a i n i n g 0 . 4 m. 

2 9 2 . McRAE, W. 1 9 3 1 . N o t e on ' w i l t ' i n r a h a r i n pe rmanen t p l o t s a t P u s a . 
P r o c e e d i n g s o f t h e Boa rd o f A g r i c u l t u r e o f I n d i a , 1 9 2 9 . p p . 2 3 6 - 2 4 1 . 

D e t a i l s a r e g i v e n a s a r e s u l t o f a s u r v e y o f t h e f i r s t 2 0 y e a r s o f t h e 
pe rmanen t m a n u r i a l p l o t s a t Pusa , r e g a r d i n g t h e i n f l u e n c e o f f e r t i l i z e r s o n 
t h e i n c i d e n c e o f p i g e o n p e a w i l t . The l a n d i s d o u b l e - c r o p p e d , i n a c c o r d a n c e 
w i t h l o c a l c u s t o m , and t h e 2 - y e a r r o t a t i o n c o n s i s t s o f m a i z e , p l g e o n p e a , 
m a i z e , and o a t s . The e f f e c t o n d i s e a s e o f t h e d i f f e r e n t t r e a t m e n t s d i d n o t 
become s u f f i c i e n t l y p ronounced t o a t t r a c t a t t e n t i o n u n t i l 1 9 1 7 , when t h e 
e x p e r i m e n t s had been in p r o g r e s s 9 y e a r s . I n s u b s e q u e n t y e a r s c o u n t s we re 
made o f t h e number o f w i l t e d p l a n t s i n t h e d i f f e r e n t p l o t s ( e a c h o f 0 . 1 ha) 
and f r o m t h e season 1922-23 u n t i l 1927 -28 t h e a v e r a g e r e s u l t s we re a s 
f o l l o w s . I n f i v e p l o t s r e c e i v i n g n o p h o s p h a t i c manure and r e p r e s e n t i n g p l o t s 
w i t h n o manure and w i t h n i t r o g e n , p o t a s h , and g r e e n m a n u r e s , r e s p e c t i v e l y , 
t h e a v e r a g e number o f w i l t e d p l a n t s each y e a r was 241 and 2 3 1 f o r t h e 
d u p l i c a t e s e r i e s . I n t h r e e p l o t s r e c e i v i n g s u p e r p h o s p h a t e , e i t h e r a l o n e o r 
i n c o m b i n a t i o n w i t h p o t a s s i u m s u l p h a t e o r w i t h t h i s p l u s ammonium s u l p h a t e , 
t h e a v e r a g e number o f w i l t e d p l a n t s i n t h e d u p l i c a t e s e r i e s was 1122 and 9 7 7 , 
r e s p e c t i v e l y . I n a p l o t r e c e i v i n g g r e e n manure a l o n e , t h e a v e r a g e annua l 
i n c i d e n c e i n t h e d u p l i c a t e p l o t s was 5 1 and 120 ( t h i s l a t t e r p l o t had been 
s u b j e c t t o f l o o d i n g ) , and whe re g r e e n manure and s u p e r p h o s p h a t e we re combined 
t h e f i g u r e s w e r e 354 and 6 0 5 . The a v e r a g e annua l p e r c e n t a g e o f t h e p l a n t s 
t h a t w i l t e d i n t h e above f o u r g r o u p s w e r e : i n t h e d u p l i c a t e p l o t s 8 and 6 , 
39 and 2 2 , 1.5 and 4 . 5 , and 14 and 2 8 , r e s p e c t i v e l y . The o p i n i o n i s 
e x p r e s s e d t h a t , i n a g e n e r a l way , t h e amount o f w i l t seems t o b e c o r r e l a t e d 
w i t h t h e p r e s e n c e o f p h o s p h a t e . 

2 9 3 . McRAE, W . 1 9 3 2 . R e p o r t o f t h e I m p e r i a l M y c o l o g i s t . S c i e n t i f i c R e p o r t s o f t h e 
I m p e r i a l I n s t i t u t e o f A g r i c u l t u r a l R e s e a r c h , Pusa , 1 9 3 0 - 3 1 . p p . 7 3 - 8 6 . 

F u r t h e r s t u d i e s c o n f i r m e d t h e s u p e r i o r i t y o f A 2 (W.R . ) t y p e o v e r T - 1 , t h e 
p e r c e n t a g e s o f i n f e c t i o n i n t e s t rows o f w h i c h we re 1 and 7 4 , r e s p e c t i v e l y . 
Type A 4 a l s o showed a h i g h d e g r e e o f r e s i s t a n c e t o w i l t ( a v . 1.8%) i n f e c t i o n 
i n s i x t e s t p l o t s compared w i t h 63% in T - 1 . On a 2 7 - a c r e ( 1 0 . 8 ha) f i e l d i n 
t h e r e g u l a r 3 - y r s i x - c r o p r o t a t i o n w i t h p i g e o n p e a once i n 3 y e a r s , 2 0 p l a n t s 
w e r e w i l t e d , and i n one p a t c h t h e p e r c e n t a g e reached 5 5 . I n a f i e l d w h e r e n o 
r e g u l a r r o t a t i o n i s f o l l o w e d and p i g e o n p e a has n o t been grown f o r 8 y e a r s , 
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t h e r e w e r e n o w i l t e d p l a n t s i n 1 1 a c r e s ( 4 . 4 ha) o f s i x f a r m s e l e c t i o n s and 9 
a c r e s ( 3 . 6 ha) o f A 4 . Thus t h e known i n t e r v a l and s u r v i v a l o f t h e f u n g u s i n 
t h e s o i l has been reduced f r o m 1 0 t o 8 y r . O f t h e 4 1 , 2 6 2 p l a n t s i n s p e c t e d i n 
t h e f a r m e r s ' f i e l d s a r o u n d Pusa, 2566 (6 .2%) we re f o u n d t o b e w i l t e d . 
F u r t h e r e x p e r i m e n t s t o d e t e r m i n e t h e e f f e c t o f s u p e r p h o s p h a t e o n t h e 
d e v e l o p m e n t o f p i g e o n p e a r o o t s c o n f i r m e d p r e v i o u s o b s e r v a t i o n s show ing t h a t 
b o t h t h e p l a n t s and t h e w i l t f u n g u s grow more v i g o r o u s l y unde r t h i s 
t r e a t m e n t . 

The seed o f p l g e o n p e a p l a n t s s u f f e r i n g f r o m p a r t i a l s t e r i l i t y has been 
f o u n d t o p r o d u c e h e a l t h y p rogeny i n t w o s u c c e s s i v e s e a s o n s , and t h e i n j e c t i o n 
o f l e a f j u i c e f r o m d i s e a s e d i n t o h e a l t h y young p l a n t s gave n e g a t i v e r e s u l t s . 

A C o l l e t o t r i c h u m a t t a c k i n g p l g e o n p e a a t Pusa has been f o u n d t o a g r e e 
w i t h C . c a j a n i and, i n c u l t u r e , p r o d u c e s a n a s c i g e r o u s s t a g e c o r r e s p o n d i n g 
i n g e n e r a l c h a r a c t e r s w i t h G l o m e r e l l a c i n g u l a t a . The l e a v e s and p e t i o l e s o f 
p l g e o n p e a a r e f u r t h e r l i a b l e t o i n f e c t i o n b y t h e c o n i d i a o f a new s p e c i e s o f 
C e r c o s p o r a , t w o s t r a i n s o f w h i c h w e r e o b s e r v e d , one f r o m A l l a h a b a d and t h e 
o t h e r f r o m P u s a . The f u n g u s grows a t a t e m p e r a t u r e range o f 6 - 3 7 ° C w i t h a n 
opt imum between 2 7 - 2 8 ° C i n a l t e r n a t e l i g h t and d a r k n e s s . Deve lopmen t o c c u r s 
f r o m 47% r e l a t i v e h u m i d i t y upwards, b u t i s mos t p r o f u s e a t 100%. On a 
m o d i f i e d R i c h a r d ' s s o l u t i o n , t h e f u n g u s grows be tween p H 2 . 0 and 9 . 7 , w i t h a n 
op t imum a t 6 . 7 , a l l c o n c e n t r a t i o n s b e i n g reduced t o a b o u t p H 2 . 9 a f t e r 4 5 
d a y s . 

2 9 4 . McRAE, W. , and SHAW, F . J . F . 1 9 3 3 . I n f l u e n c e o f manures on t h e w i l t d i s e a s e o f 
C a j a n u s i n d i c u s S p r e n g , and i s o l a t i o n o f t y p e s r e s i s t a n t t o t h e d i s e a s e . 
P a r t I I . The i s o l a t i o n o f r e s i s t a n t t y p e s . S c i e n t i f i c Monograph, I m p e r i a l 
C o u n c i l o f A g r i c u l t u r a l Research , Pusa 7 : 3 7 - 6 8 . 

P a r t i c u l a r s o f s e l e c t i o n s i n p r o g r e s s s i n c e 1923 f o r r e s i s t a n c e o f p l g e o n p e a 
t o F u s a r i u m w i l t a r e d e s c r i b e d . Type 8 0 p r o v e d h i g h l y r e s i s t a n t , and Types 
16, 41, 50, 51, and 82 we re a l s o r e s i s t a n t . No c o r r e l a t i o n was f o u n d be tween 
m o r p h o l o g i c a l c h a r a c t e r s and r e s i s t a n c e . A l o s s o f r e s i s t a n c e n o t e d in a 
r e s i s t a n t t y p e g rown i n a f i e l d t h a t had been unde r t h e c r o p f o r s e v e r a l 
y e a r s was n o t t r a n s m i t t e d t o t h e n e x t g e n e r a t i o n . 

2 9 5 . MEHTA, P .P . , and SINHA, R . K . P . 1 9 8 2 . A new l e a f s p o t d i s e a s e o f a r h a r f r o m 
I n d i a . S c i e n c e and C u l t u r e 4 8 : 4 4 . 

Seve re i n f e c t i o n o f l e a f s p o t s c h a r a c t e r i z e d a s b l a c k - b r o w n i s h w i t h p r o m i n e n t 
b l a c k d o t s was o b s e r v e d in t h e c o u r s e o f a s u r v e y d u r i n g J a n u a r y 1980 in a 
Baha r v a r i e t y o f p l g e o n p e a sown i n t h e p o s t r a i n y season ( O c t o b e r ) , i n t h e 
e x p e r i m e n t a l p l o t s a t Dholi Farm, R a j e n d r a A g r i c u l t u r a l U n i v e r s i t y , B i h a r . 
D i s e a s e d p l a n t s w e r e c o m p l e t e l y b l i g h t e d due t o t h e c o a l e s c i n g o f t h e s e v e r a l 
s p o t s i n t e n d e r l e a v e s and s h o o t s . The o r g a n i s m i s o l a t e d i n v a r i a b l y r e v e a l e d 
t h e p r e s e n c e o f m u r i f o r m s p o r e s o f A l t e r n a r i a a l t e r n a t a ( F r . ) K e i s s l e r . 

2 9 6 . MISHRA, D.P. , and GURHA, S . N . 1 9 8 0 . Losses due to y e l l o w mosa i c in w i n t e r 
c r o p o f p i g e o n p e a i n I n d i a . T r o p i c a l G r a i n Legume B u l l e t i n 1 9 : 1 8 - 1 9 . 

The i n c i d e n c e o f p i g e o n p e a y e l l o w mosa ic v i r u s was h i g h e r i n t h e c r o p sown i n 
September t h a n i n t h a t sown i n J u n e - J u l y . Y i e l d l o s s e s w e r e 22% ( t r a c e 
i n f e c t e d ) t o 64 .3% i n h e a v i l y - i n f e c t e d p l a n t s . 
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2 9 7 . MISHRA, D . P . , and MEHRA, R . C . S . 1 9 6 9 . Choanephora c u c u r b i t a r u m on C a j a n u s 
c a j a n i n I n d i a . I n d i a n P h y t o p a t h o l o g y 2 2 : 5 1 5 - 5 1 7 . 

Choanephora c u c u r b l t a r u m is r e c o r d e d on p i g e o n p e a . Symptoms and s p r e a d o f 
t h e d i s e a s e a r e d e s c r i b e d . I n f e c t i o n o c c u r r e d n a t u r a l l y o n s e v e r a l g e n e t i c 
s t o c k s o f t h i s h o s t . 

2 9 8 . MISHRA, R . R . , and PANDEY, K .K . 1 9 7 5 . S t u d i e s o n s o i l f u n g i s t a s i s . P a r t V I I . 
S t u d i e s o n c o l o n i z a t i o n o f f u n g i o n r o o t s o f C a j a n u s c a j a n i n r e l a t i o n t o 
s o i l f u n g i s t a s i s . F e r t i l i z e r T e c h n o l o g y 1 2 : 3 2 8 - 3 3 0 . 

The f u n g l s t a s l s o f s o i l samp les , c o l l e c t e d f r o m d i f f e r e n t d e p t h s and i n c l o s e 
p r o x i m i t y t o t h e r o o t s u r f a c e and t h e r h i z o s p h e r e m i c r o p o p u l a t i o n , was 
d e t e r m i n e d . T h e r e was a c l o s e c o r r e l a t i o n be tween t h e s o i l f u n g i s t a s i s and 
t h e s o i l m i c r o p o p u l a t i o n . 

2 9 9 . MITRA, M . 1 9 2 5 . R e p o r t o f t h e I m p e r i a l M y c o l o g i s t . S c i e n t i f i c R e p o r t s o f t h e 
A g r i c u l t u r a l Resea rch I n s t i t u t e , Pusa , 1 9 2 4 - 2 5 . p p . 4 5 - 5 7 . 

The s t u d y o f t h e i n f l u e n c e o f s o i l and f e r t i l i z e r c o n d i t i o n s o n w i l t o f 
p i g e o n p e a ( F . udum) was c o n t i n u e d o n t h e pe rmanen t m a n u r i a l s e r i e s o f p l o t s 
o f t h e Pusa Fa rm . The a v e r a g e number o f w i l t e d p l a n t s i n t h e t h r e e p l o t s 
r e c e i v i n g s u p e r p h o s p h a t e e v e r y y e a r was 5 t i m e s t h a t i n f i v e p l o t s n o t 
r e c e i v i n g s u p e r p h o s p h a t e . The number i n t h e g r e e n - m a n u r e d p l o t was o n l y 
o n e - t e n t h o f t h e a v e r a g e number i n t h o s e same f i v e p l o t s , w h i l e t h a t i n t h e 
p l o t r e c e i v i n g b o t h g r e e n manure and s u p e r p h o s p h a t e was 1.7 t i m e s . I t has 
a g a i n been d e m o n s t r a t e d t h a t t h e b u l k o f t h e i n f e c t i o n o r i g i n a t e s i n t h e 
s o i l , o n l y a s m a l l p r o p o r t i o n b e i n g c a r r i e d b y t h e s e e d . The i n c i d e n c e o f 
w i l t was f o u n d t o b e a r n o r e l a t i o n t o t h e m o i s t u r e c o n t e n t o f t h e s o i l , w h i c h 
was r e c o r d e d f o r each 7 . 5 cm down to a d e p t h o f 60 cm in a l l t h e pe rmanen t 
m a n u r l a l p l o t s o n w h i c h t h e i n c i d e n c e o f w i l t i s unde r s t u d y , 4 t i m e s d u r i n g 
t h e s e a s o n . T h i s d i s p o s e s o f t h e idea t h a t s e v e r e w i l t i n g i s a s s o c i a t e d w i t h 
w a t e r l o g g e d s o i l s . The h y d r o g e n i o n c o n c e n t r a t i o n o f t h e s o i l was f o u n d t o 
b e a l m o s t i d e n t i c a l i n a l l t h e p l o t s and t o v a r y v e r y l i t t l e d u r i n g t h e 
s e a s o n . 

3 0 0 . MITRA, M . 1 9 3 1 . R e p o r t o f t h e I m p e r i a l M y c o l o g i s t . S c i e n t i f i c R e p o r t s o f t h e 
A g r i c u l t u r a l Resea rch I n s t i t u t e , Pusa , 1 9 2 9 - 3 0 . p p . 5 8 - 7 1 . 

A g e n e r a l s u r v e y o f f a r m e r s ' p l o t s o f p i g e o n p e a i n t h e v i c i n i t y o f Pusa 
showed t h a t , o u t o f a t o t a l o f 3 2 , 7 0 3 p l a n t s , 4936 o r 1 5 . 1 % were a f f e c t e d b y 
w i l t ( F . v a s i n f e c t u m ) . A w i l t o f t h e same h o s t was a l s o c a u s e d , t h o u g h o n l y 
t o a s l i g h t e x t e n t , b y R h i z o c t o n i a ( C o r t i c i u m ) s o l a n i , i n o c u l a t i o n s w i t h 
w h i c h gave a b o u t 80% p o s i t i v e r e s u l t s . 

3 0 1 . MITRA, M . 1 9 3 4 . W i l t d i s e a s e o f C r o t a l a r i a j u n c e a ( s u n n hemp) . I n d i a n 
J o u r n a l o f A g r i c u l t u r a l S c i e n c e s 4 : 7 0 1 - 7 1 4 . 

D e t a i l s o f c r o s s - i n o c u l a t i o n e x p e r i m e n t s showed t h a t t h e s t r a i n s o f F . 
v a s i n f e c t u m c a u s i n g w i l t s o f sunn hemp and p i g e o n p e a we re s i m i l a r s i n c e c r o s s 
i n f e c t i o n was s u c c e s s f u l . The c o t t o n s t r a i n s w i l l n o t i n f e c t t h e s e c r o p s , 
n o r w i l l t h e s e s t r a i n s i n f e c t c o t t o n . The f u n g u s i s o f t e n c a r r i e d o n s e e d . 
M i n o r w i l t i n g f u n g i a r e R . s o l a n i and N e o c o s m o s p o r a v a s i n f e c t a . 

3 0 2 . MOHAMMED, CAROLINE, L . 1 9 7 8 . P r e l i m i n a r y i n v e s t i g a t i o n in p i g e o n p e a r u s t , 
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Uredo c a j a n i S y d . M.Sc. t h e s i s , U n i v e r s i t y o f West I n d i e s , S t . A u g u s t i n e , 
T r i n i d a d , T r i n i d a d and Tobago . 190 p p . 

R u s t i n t e n s i t y i n c r e a s e d w i t h t h e o n s e t o f f l o w e r i n g . D e t e r m i n a t i o n o f s p o r e 
c o n c e n t r a t i o n d a i l y , i d e n t i f y i n g s o u r c e s o f i nocu lum, and o b s e r v i n g w e a t h e r 
c o n d i t i o n s , can a s s i s t i n t h e p r e d i c t i o n o f r u s t d i s e a s e i n c i d e n c e . N o 
r e s i s t a n t l i n e was f o u n d . Many o f t h e new e a r l y - m a t u r i n g c u l t i v a r s escaped 
s e v e r e i n f e c t i o n b y m a t u r i n g b e f o r e t h e b u i l d - u p o f a n e p i d e m i c . Narrow 
l e a f l e t s i n t h e I n d i a n c u l t l v a r s may p o s s i b l y i n c r e a s e l i g h t i n f i l t r a t i o n 
t h r o u g h t h e p l a n t and m i n i m i z e s h a d i n g o f l o w e r l e a v e s , t h u s l i m i t i n g r u s t 
d e v e l o p m e n t . T h e r e i s n o e v i d e n c e f o r t h e e x i s t e n c e o f r a c e s i n r u s t f u n g u s 
i n t h e C a r i b b e a n . 

3 0 3 . MOHANTY, U .N . 1 9 4 2 . The w i l t d i s e a s e o f p i g e o n p e a ( C a l a n u s c a j a n [ L . ] 
M i l l s p . ) w i t h s p e c i a l r e f e r e n c e t o some methods o f d i s s e m i n a t i o n . T h e s i s , 
I n d i a n A g r i c u l t u r a l Resea rch I n s t i t u t e , New D e l h i , I n d i a . 6 9 p p . 

3 0 4 . MOHANTY, U . N . 1 9 4 6 . The w i l t d i s e a s e o f p i g e o n p e a w i t h s p e c i a l r e f e r e n c e t o 
t h e d i s t r i b u t i o n o f t h e c a u s a l o r g a n i s m i n t h e h o s t t i s s u e . I n d i a n J o u r n a l 
o f A g r i c u l t u r a l S c i e n c e s 1 6 : 3 7 9 - 3 9 0 . 

F u s a r i u m udum, w h i c h c a u s e s w i l t o f p i g e o n p e a , f o r m s a b u n d a n t s p o r e masses o n 
t h e s u r f a c e o f i n f e c t e d p l a n t s . I t was f o u n d t h a t t h e s p o r e masses o c c u r 
o n l y o n b r a n c h e s o f i n f e c t e d p l a n t s a t a p o i n t c o n s i d e r a b l y be low t h a t w h i c h 
t h e f u n g u s has r e a c h e d i n t h e t i s s u e s , and i t i s c o n c l u d e d t h a t t h e s p o r e 
masses d o n o t f o r m a s a r e s u l t o f p r i m a r y i n f e c t i o n i n t h e a e r i a l p a r t s , b u t 
a r i s e a s a r e s u l t o f t h e o u t w a r d s p r e a d o f t h e f u n g u s f r o m i n t e r n a l l y 
i n f e c t e d b r a n c h e s . The f u n g u s was n e v e r f o u n d t o b e c a r r i e d w i t h i n t h e s e e d . 
The c o n i d i a r e t a i n v i a b i l i t y f o r some m o n t h s . I t r e m a i n s t o b e d e t e r m i n e d 
w h e t h e r , unde r f i e l d c o n d i t i o n s , t h e y can s u r v i v e f r o m one c r o p season t o t h e 
n e x t . 

3 0 5 . MORTON, J . F . 1 9 7 6 . The p i g e o n p e a ( C a l a n u s c a j a n M i l l s p . ) ; a h i g h p r o t e i n , 
t r o p i c a l bush l e g u m e . H o r t i c u l t u r a l S c i e n c e 1 1 : 1 1 - 1 9 . 

I n a r e v i e w a r t i c l e o n p i g e o n p e a , some o f t h e more i m p o r t a n t d i s e a s e s 
a f f e c t i n g t h e r o o t s , s tems, f o l i a g e , and pods o f t h e c r o p a r e d i s c u s s e d . 

3 0 6 . MUKHERJEE, D . , DE, T . K . , and PARUI, N.R. 1 9 7 1 . A n o t e on t h e s c r e e n i n g o f 
a r h a r a g a i n s t w i l t d i s e a s e . I n d i a n P h y t o p a t h o l o g y 2 4 : 5 9 8 - 6 0 1 . 

The c l a s s i f i c a t i o n o f 5 8 p i g e o n p e a c u l t l v a r s a c c o r d i n g t o t h e i r r e a c t i o n t o 
F . udum i s p r e s e n t e d . None was r e s i s t a n t , b u t n i n e w e r e m o d e r a t e l y s o . 

3 0 7 . M U K I I B I , J . 1 9 7 6 . P o s s i b l e r e l a t i o n s h i p be tween i n t e r c r o p p i n g and p l a n t 
d i s e a s e p r o b l e m s i n Uganda. P r e s e n t e d a t t h e Symposium o n I n t e r c r o p p i n g f o r 
S e m i - A r i d A r e a s , U n i v e r s i t y o f D a r - e s - S a l a a m , 1 0 - 1 2 May 1976, M o r o g o r o , 
T a n z a n i a . 

P i g e o n p e a d i s e a s e s w e r e r e p o r t e d t o b e caused b y R h i z o c t o n i a s o l a n i , 
M e l o i d o g y n e i n c o g n i t a , M y c o v e l I o s o e l l a c a j a n i , U r o m y c e s d o l i c h o l i , L e v e i l l u l a 
t a u r i c a , and F . o x y s p o r u m . 

3 0 8 . MULLER, A . S . 1 9 5 0 . A p r e l i m i n a r y s u r v e y o f p l a n t d i s e a s e s i n G u a t e m a l a . 
P l a n t D i s e a s e R e p o r t e r 3 4 : 1 6 1 - 1 6 4 . 
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F o l i a r d i s e a s e s c a u s e d b y C e r c o s p o r a c a j a n i and Uromyces d o l i c h o l i a f f e c t t h e 
f o l i a g e o f p i g e o n p e a s i n G u a t e m a l a . T h e s e d i s e a s e s d i d n o t c a u s e s e r i o u s 
damage t o t h e c r o p . 

3 0 9 . MULLER, A . S . 1 9 5 3 . A f o l i a r d i s e a s e o f l e g u m e s i n C e n t r a l A m e r i c a . FAO P l a n t 
P r o t e c t i o n B u l l e t i n 1 : 8 3 - 8 4 . 

C h a e t o s e p t o r i a w e l l m a n i i s r e p o r t e d o n p i g e o n p e a i n G u a t e m a l a . 

3 1 0 . MULLER, A . S . , and CHUPP, C . 1 9 4 5 . [ T h e C e r c o s p o r a e o f V e n e z u e l a . ] ( I n E s . ) . 

B o l e t i n d e l a S o c i e d a d V e n e z o l a n a d e C i e n c i a s N a t u r a l e s 8 : 3 5 - 5 9 . 

C e r c o s p o r a c a j a n i o n p i g e o n p e a i s r e p o r t e d . 

3 1 1 . MULK, M . M . , and J A I R A J P U R I , M.S. 1 9 7 5 . Nematodes o f l e g u m i n o u s c r o p s i n 

I n d i a . I V . Two new s p e c i e s o f R o t y l e n c h u l u s f i l l p i e r ( H o p l o l a i m i d a e ) . 
I n d i a n J o u r n a l o f N e m a t o l o g y 5 : 9 - 1 4 . 
O b s e r v a t i o n s w e r e made o n m e a s u r e m e n t s o f t h e s p e c i m e n s . R . s i d d i q u i n . s p . , 
0 . 6 1 - 0 . 7 8 m m l o n g ; U p r e g i o n w i t h i n d i s t i n c t a n n u l a t i o n s ; s p e a r 2 2 - 2 4 μ 
l o n g ; s p e a r k n o b s r o u n d e d , f o i l h e m i s p h e r i c a l and p h a s m i d s 10-13 s t r i a e 
a n t e r i o r t o t h e a n u s . R . s e c o n d u s n . s p . ( f r o m p l g e o n p e a ) 0 . 6 3 - 0 . 7 7 m m 
l o n g ; U p r e g i o n f a i n t l y s t r i a t e d ; s p e a r 2 4 - 2 5 μ ; s p e a r knobs a n t e r i o r l y 
s t r i a t e d , p o i n t e d t a i l c y l i n d r o i d and p h a s m l d s a t a n a l l e v e l . 

3 1 2 . MUNDKURf B . B . 1 9 3 5 . I n f l u e n c e o f t e m p e r a t u r e and m a t u r i t y o n t h e i n c i d e n c e o f 
sunnhemp and p i g e o n p e a w i l t a t P u s a . I n d i a n J o u r n a l o f A g r i c u l t u r a l S c i e n c e s 
5 : 6 0 6 - 6 1 8 . 

Low s o i l t e m p e r a t u r e and i n c r e a s i n g m a t u r i t y a p p e a r e d t o f a v o r w i l t i n c i d e n c e 
in p i g e o n p e a . 

3 1 3 . MUNDKUR, B . B . 1 9 3 8 . P h y t o p a t h o l o g y - m y c o l o g y : p i g e o n p e a s . Annual Review o f 
B i o c h e m i c a l and A l l i e d R e s e a r c h 1 n I n d i a 9 : 1 1 2 . 

A s u r v e y o f r e l e v a n t l i t e r a t u r e a b o u t t h e s t u d y o f c u l t u r a l c h a r a c t e r i s t i c s 
o f f u n g i i n p i g e o n p e a i s g i v e n . W o l l e n w e b e r r e p o r t s t h a t p l g e o n p e a t h a t had 
w i l t e d i n c h a r a c t e r i s t i c manner i n t h e f i e l d s a t Pusa y i e l d e d t h e c u l t u r e s o f 
F . l a t e r i t i u m v a r u n c i n a t u m . I n I n f e c t i v e e x p e r i m e n t s c o n d u c t e d a t B e r l i n 
D a h l e m , t h e f u n g u s c a u s e d a s e v e r e f o o t r o t o f t h e c r o p . T h i s e x p e r i m e n t 
i n d i c a t e s t h a t a t l e a s t t w o s p e c i e s — F . v a s i n f e c t u m and F . l a t e r i t i u m v a r 
u n c i n a t u m — c a u s e d i s e a s e s o f p l g e o n p e a i n I n d i a . 

3 1 4 . MUNDKURf B . B . 1 9 4 6 . R e p o r t o f t h e I m p e r i a l M y c o l o g i s t . S c i e n t i f i c R e p o r t s o f 
t h e I n d i a n A g r i c u l t u r a l R e s e a r c h I n s t i t u t e , 1 9 4 4 . p p . 5 7 - 6 3 . 

O f 2 0 p l g e o n p e a v a r i e t i e s t e s t e d i n p o t s a g a i n s t w i l t ( F . udum) i n 1 9 4 2 - 4 3 f 
A 1 2 6 - 4 - 1 was a f f e c t e d . I n 1 9 4 3 - 4 4 , I P - 8 0 , I P - 4 1 , C 3 8 , C 1 5 , A 1 2 6 - 4 - 1 , 
D 1 6 - 1 7 - 2 , P T . 1 2 , and D 3 3 - 4 - 2 2 w e r e r e s i s t a n t . B u l s a r w h i t e , r e p u t e d l y 
r e s i s t a n t , was s e v e r e l y i n f e c t e d . I n f i e l d p l o t s i n o c u l a t e d w i t h c u l t u r e s o f 
f u n g u s and i n f e c t e d d e b r i s , D 1 6 - 1 7 - 2 , P T . 1 2 , and D 3 3 - 4 - 2 2 l o s t r e s i s t a n c e . 

3 1 5 . MURTHY, G . S . 1 9 7 5 . S t u d i e s o n t h e n a t u r e o f r e s i s t a n c e i n C a j a n u s c a j a n ( L . ) 
M i l l s p . a g a i n s t w i l t c a u s e d b y F u s a r i u m udum B u t l . M y s o r e J o u r n a l o f 
A g r i c u l t u r a l S c i e n c e s 9 : 7 1 6 - 7 1 7 . 

55 



A n a l y s i s o f t w o v a r i e t i e s i n d i c a t e s t h a t r e s i s t a n c e was a s s o c i a t e d w i t h a 
h i g h e r c o n t e n t o f t o t a l s u g a r , r e d u c i n g s u g a r s , amino n i t r o g e n , amino a c i d s , 
p h e n o l s , f l a v a n o l s , and a l k a l o i d s . The r e s i s t a n t v a r i e t y a l s o c o n t a i n e d 
h i g h e r amounts o f x y l o s e , c y s t e i n e , and t r y p t o p h a n , and l o w e r amounts o f 
p h e n y l a l a n i n e . B i o a s s a y r e v e a l e d t h a t c a f f e i c and c h l o r o g e n i c a c i d s and a n 
u n i d e n t i f i e d p h e n o l i c compound, w h i c h w e r e p r e s e n t i n t h e r e s i s t a n t v a r i e t y , 
i n h i b i t e d s p o r e g e r m i n a t i o n . I t i s c o n s i d e r e d t h a t c y s t e i n e c o u n t e r a c t s 
f u n g a l i n f e c t i o n b y c h e l a t i n g f e r r i c i ons t h a t a c t i v a t e t h e F u s a r i u m t o x i n . 

3 1 6 . MURTHY, G . S . , and BAGYARAJ, D . J . 1 9 7 8 . F r e e amino n i t r o g e n and amino a c i d s in 
C a j a n u s c a j a n i n r e l a t i o n t o F u s a r i u m w i l t r e s i s t a n c e . I n d i a n P h y t o p a t h o l o g y 
3 1 : 4 8 2 - 4 8 5 . 

P igeonpea c u l t i v a r s , r e s i s t a n t and s u s c e p t i b l e t o F . udum, w e r e a n a l y s e d t o 
d e t e r m i n e t h e i r f r e e amino n i t r o g e n and amino a d d c o n t e n t s . The r e s i s t a n t 
c u l t i v a r C - 1 1 - 6 c o n t a i n e d l a r g e r c o n c e n t r a t i o n s o f amino n i t r o g e n t h a n t h e 
s u s c e p t i b l e c v T S - 1 3 6 - 1 . C y s t e i n e and t r y p t o p h a n w e r e d e t e c t e d o n l y i n t h e 
s h o o t s o f t h e r e s i s t a n t c u l t l v a r . C o n c e n t r a t i o n s o f a l a n i n e w e r e g r e a t e r i n 
t h e r e s i s t a n t c u l t l v a r , b u t c o n c e n t r a t i o n s o f p h e n y l a l a n i n e w e r e g r e a t e r i n 
t h e s u s c e p t i b l e c u l t l v a r . The r o l e o f c y s t e i n e i n d i s e a s e r e s i s t a n c e i s 
d i s c u s s e d . 

3 1 7 . MURTHY, G . S . , and BAGYARAJ, D . J . 1 9 7 8 . R h i z o s p h e r e m i c r o f l o r a o f Ca janus 
c a j a n i n r e l a t i o n t o F u s a r i u m w i l t r e s i s t a n c e . P l a n t and S o i l 5 0 : 4 8 5 - 4 8 7 . 

S c r e e n i n g o f r h l z o s p h e r e i s o l a t e s r e v e a l e d n o p o t e n t a n t a g o n i s t s a g a i n s t F . 
u d u m , s u g g e s t i n g t h a t r e s i s t a n c e i n t h e p i g e o n p e a c v C - l l - 6 i s n o t due t o t h e 
p r e s e n c e o f a n t a g o n i s t s . 

3 1 8 . MURTHY, G . S . , and BAGYARAJ, D . J . 1 9 8 0 . F l a v a n o l and a l k a l o i d c o n t e n t o f 
p i g e o n p e a c u l t i v a r s r e s i s t a n t and s u s c e p t i b l e t o F u s a r i u m udum. I n d i a n 
P h y t o p a t h o l o g y 3 3 : 6 3 3 - 6 3 4 . 

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

3 1 9 . NAMBIAR, K . K . N . 1 9 6 7 . S t u d i e s o n p i g e o n p e a s t e r i l i t y mosa ic d i s e a s e . P h . D . 
t h e s i s . U n i v e r s i t y o f M a d r a s , Mad ras , T a m i l Nadu, I n d i a . 

3 2 0 . NAMBIAR, K . K . N . , and RAMAKRISHNAN, K . 1 9 6 8 . S t u d i e s on p i g e o n p e a s t e r i l i t y 
mosa i c d i s e a s e . V I . E f f e c t o f d i s e a s e o n c a r b o h y d r a t e s . P r o c e e d i n g s o f t h e 
I n d i a n Academy o f S c i e n c e s , S e c t i o n B 6 8 : 2 9 5 - 3 0 0 . 

T o t a l c a r b o h y d r a t e s w e r e s i g n i f i c a n t l y l e s s e r i n d i s e a s e d t h a n i n h e a l t h y 
p l a n t s , i n c r e a s i n g w i t h age i n t h e l a t t e r . The d i s e a s e d l e a v e s had a h i g h e r 
c o n t e n t o f r e d u c i n g s u g a r s t h a n h e a l t h y l e a v e s o f c o r r e s p o n d i n g a g e s , b u t 
l e s s s t a r c h and r e s i n . 

3 2 1 . NAMBIAR, K . K . N . , and RAMAKRISHNAN, K . 1 9 6 9 . S t u d i e s on p i g e o n p e a s t e r i l i t y 
mosa i c d i s e a s e . V I I . E f f e c t o n m i n e r a l m e t a b o l i s m . P r o c e e d i n g s o f t h e 
I n d i a n Academy o f S c i e n c e s , S e c t i o n B 7 0 : 3 7 - 4 1 . 

Ca, K, Na, and Mn c o n t e n t s w e r e l o w e r in d i s e a s e d t h a n in h e a l t h y p l a n t s , Ca 
d e c r e a s i n g w i t h t h e age o f t h e l e a v e s . 
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3 2 2 . NAMBIAR, K . K . N . , and RAMAKRISHNAN, K . 1 9 6 9 . S t u d i e s on p i g e o n p e a s t e r i l i t y 
m o s a i c v i r u s . V I I I . E f f e c t o n p h o t o s y n t h e s i s and n u c l e i c a c i d s o f p i g e o n p e a 
l e a v e s . P h y t o p a t h o l o g i s c h Z e i t s c h r i f t 6 6 : 9 1 - 9 4 . 

A s i g n i f i c a n t r e d u c t i o n i n p h o t o s y n t h e s i s and r a t e o f H i l l r e a c t i o n was 
r e c o r d e d i n d i s e a s e d l e a v e s , p h o t o s y n t h e s i s b e i n g l e a s t i n t h e y e l l o w 
p a t c h e s . RNA and DNA l e v e l s w e r e h i g h e r in d i s e a s e d l e a v e s o f a l l a g e s . RNA 
f r a c t i o n s p r e s u m a b l y c o n t a i n e d v i r a l a s w e l l a s p l a n t RNA. 

3 2 3 . NAMBIAR, K . K . N . , and RAMAKRISHNAN, K . 1 9 6 9 . S t u d i e s on p i g e o n p e a s t e r i l i t y 
m o s a i c d i s e a s e . I X . E f f e c t o n n i t r o g e n m e t a b o l i s m . P r o c e e d i n g s o f t h e 
I n d i a n Academy o f S c i e n c e s , S e c t i o n B 7 0 : 2 0 0 - 2 0 7 . 

T o t a l N was h i g h e r i n d i s e a s e d t h a n i n h e a l t h y l e a v e s a t a l l a g e s . A l l f o r m s 
o f N , e x c e p t ammoniacal and n o n p r o t e i n , we re i n c r e a s e d . F r e e amino a c i d s — 
v a l i n e , l e u c i n e , and a r g i n i n e — were a t h i g h e r c o n c e n t r a t i o n s i n y o u n g e r 
t h a n i n o l d e r d i s e a s e d l e a v e s . The h i g h c o n c e n t r a t i o n o f amino a d d s i n t h e 
bound f o r m i n d i s e a s e d l e a v e s s u g g e s t s t h e i r p r o b a b l e i n c o r p o r a t i o n i n t o t h e 
v i r u s p r o t e i n . 

3 2 4 . NARAYANASWAMY, P . , SESHADRI, A . R . , and RAMAKRISHNAN, K. 1 9 6 3 . P r e l i m i n a r y 
n o t e o n s u s p e c t e d nematode t r a n s m i s s i o n o f redgram s t e r i l i t y mosa ic v i r u s . 
Madras A g r i c u l t u r a l J o u r n a l 5 0 : 1 0 9 - 1 1 0 . 

The d i s e a s e was o b s e r v e d i n t h e f i e l d whe re t h e c r o p was sown f o r t h e f i r s t 
t i m e , b u t i t o c c u r r e d in h i g h p e r c e n t a g e in t h e f i e l d s whe re i t was grown 
s u c c e s s i v e l y . The v i r u s i s p r o b a b l y t r a n s m i t t e d b y one o r more o f t h e s o i l 
nematode s p e c i e s l i s t e d i n t h e t e x t . 

3 2 5 . NARAYANASWAMY, P . 1 9 6 4 . S t u d i e s o n t h e s t e r i l i t y mosa ic d i s e a s e o f r ed g r a m . 
P h . D . t h e s i s , U n i v e r s i t y o f Mad ras , Mad ras , T a m i l Nadu, I n d i a . 

3 2 6 . NARAYANASWAMY, P . , and RAMAKRISHNAN, K . 1 9 6 5 . S t u d i e s on s t e r i l i t y mosa i c 
d i s e a s e o f p i g e o n p e a . I . T r a n s m i s s i o n o f t h e d i s e a s e . P r o c e e d i n g s o f t h e 
I n d i a n Academy o f S c i e n c e s , S e c t i o n B 6 2 : 7 3 - 8 6 . 

The p i g e o n p e a s t e r i l i t y mosa i c was n o t t r a n s m i t t e d b y sap o r i n s e c t s . T h e r e 
w e r e i n d i c a t i o n s t o show t h a t t h e d i s e a s e was p r o b a b l y s o i l - b o r n e . Dec rease 
i n nematode p o p u l a t i o n reduced d i s e a s e i n c i d e n c e , t h e r e d u c t i o n b e i n g 
g r e a t e r i n D D - t r e a t e d p l o t s t h a n i n N e m a g o n - t r e a t e d p l o t s . I t i s s u r m i s e d 
t h a t t h e d i s e a s e i s p r o b a b l y t r a n s m i t t e d b y R o t v l e n c h u l u s r e n i f o r m i s a n d / o r 
T v l e n c h o r h v n c h u s s p p . A n e g a t i v e c o r r e l a t i o n was o b t a i n e d be tween t h e 
p o p u l a t i o n o f p l a n t s and p e r c e n t a g e s o f i n f e c t i o n . 

3 2 7 . NARAYANASWAMY, P . , and RAMAKRISHNAN, K . 1 9 6 5 . S t u d i e s on s t e r i l i t y mosa i c 
d i s e a s e o f p i g e o n p e a . I I . C a r b o h y d r a t e m e t a b o l i s m o f i n f e c t e d p l a n t s . 
P r o c e e d i n g s o f t h e I n d i a n Academy o f S c i e n c e s , S e c t i o n B 6 2 : 1 3 0 - 1 3 9 . 

The r e d u c t i o n i n t h e c h l o r o p h y l l c o n t e n t i n v i r u s - d i s e a s e d p i g e o n p e a l e a v e s 
was a s h i g h a s 6 0 . 9 % . C a r o t e n e and x a n t h o p h y l l c o n t e n t s o f d i s e a s e d l e a v e s 
a l s o showed a d e c r e a s e , a s d i d t h e t o t a l c a r b o h y d r a t e c o n t e n t . The a c t i v i t y 
o f c h l o r o p h y l l a s e was i n c r e a s e d due t o v i r u s i n f e c t i o n . The s y n t h e s i s o f 
s u c r o s e in d i s e a s e d l e a v e s was a t a l o w e r r a t e t h a n in h e a l t h y ones and 
r e s u l t e d i n a de rangemen t o f p h o t o s y n t h e t i c a c t i v i t y i n d i s e a s e d p l a n t s . The 
t r a n s l o c a t i o n o f s u g a r s was r e d u c e d and t h e n a t u r e o f s u g a r s t r a n s l o c a t e d was 
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a l t e r e d i n t h e d i s e a s e d p l a n t s . 

3 2 8 . NARAYANASWAMY, P . , and RAMAKRISHNAN, K . 1 9 6 6 . S t u d i e s on t h e s t e r i l i t y mosa ic 
d i s e a s e o f p i g e o n p e a . I I I . N i t r o g e n m e t a b o l i s m o f i n f e c t e d p l a n t s . 
P r o c e e d i n g s o f t h e I n d i a n Academy o f S c i e n c e s , S e c t i o n B 6 3 : 2 8 8 - 2 9 6 . 

A d e c r e a s e in t h e c h l o r o p l a s t i c p r o t e i n and a s l i g h t i n c r e a s e in t h e 
c y t o p l a s m i c p r o t e i n was seen i n t h e d i s e a s e d l e a v e s . T h e r e was no 
a p p r e c i a b l e q u a n t i t a t i v e d i f f e r e n c e i n t h e amino a c i d c o n t e n t o f p r o t e i n s o f 
h e a l t h y and d i s e a s e d p l a n t s . The t o t a l n i t r o g e n c o n t e n t o f t h e d i s e a s e d 
l e a v e s showed a p r o g r e s s i v e i n c r e a s e o v e r h e a l t h y ones d u r i n g t h e d a y , f r om 
m o r n i n g u n t i l e v e n i n g . The f r e e amino a c i d s o f d i s e a s e d l e a v e s showed 
v a r i a t i o n s b o t h i n q u a l i t y and q u a n t i t y . The p r e s e n c e o f t w o u n i d e n t i f i e d 
amino a d d s was d e t e c t e d o n l y i n d i s e a s e d l e a v e s . The amino a d d s a l a n i n e , 
a s p a r a g i n e , a s p a r t i c a c i d , and a r g i n i n e , w h i c h we re i n v e r y h i g h 
c o n c e n t r a t i o n s i n d i s e a s e d l e a v e s a t 6 a . m . , w e r e e i t h e r c o m p l e t e l y a b s e n t o r 
p r e s e n t o n l y in v e r y s m a l l amounts a t 6 p .m. A d e c r e a s e in t h e C:N r a t i o 
r e s u l t e d f r o m v i r u s i n f e c t i o n . 

3 2 9 . NARAYANASWAMY, P . , and RAMAKRISHNAN, K. 1 9 6 6 . S t u d i e s on s t e r i l i t y mosa ic 
d i s e a s e o f p i g e o n p e a . I V . Changes i n a c t i v i t y o f enzymes in d i s e a s e d 
p l a n t s . P r o c e e d i n g s o f t h e I n d i a n Academy o f S c i e n c e s , S e c t i o n B 6 4 : 7 8 - 8 2 . 

The d i a s t a t i c a c t i v i t y i n p i g e o n p e a l e a v e s i n f e c t e d b y p i g e o n p e a s t e r i l i t y 
mosa i c v i r u s was g r e a t e r t h a n i n t h e h e a l t h y l e a v e s . Very low p e r o x i d a s e 
a c t i v i t y was n o t i c e d i n d i s e a s e d l e a v e s . The c a t a l a s e a c t i v i t y i n i n f e c t e d 
l e a v e s was i n c r e a s e d s l i g h t l y . The a c t i v i t i e s o f n i t r a t e r e d u c t a s e and 
p r o t e o l y t i c enzymes i n t h e d i s e a s e d l e a v e s showed an i n c r e a s e o v e r t h e 
h e a l t h y l e a v e s . The s i g n i f i c a n c e o f t h e s e changes i s d i s c u s s e d . 

3 3 0 . NARAYANASWAMY, P . , and RAMAKRISHNAN, K . 1 9 6 6 . S t u d i e s on t h e s t e r i l i t y mosa ic 
d i s e a s e o f p i g e o n p e a . V . O r g a n i c a d d m e t a b o l i s m and r e s p i r a t i o n o f 
i n f e c t e d p l a n t s . P r o c e e d i n g s o f t h e I n d i a n Academy o f S c i e n c e s , S e c t i o n B 
6 4 : 1 3 5 - 1 4 2 . 

A g e n e r a l r e d u c t i o n i n t h e o r g a n i c a d d c o n t e n t s o f l e a f , p e t i o l e , s t e m , and 
buds o f d i s e a s e d p l a n t s was o b s e r v e d . A s c o r b i c a d d c o n t e n t s o f d i f f e r e n t 
t i s s u e s e x h i b i t e d a r e d u c t i o n . M a l e i c a d d and c i t r i c a c i d were a b s e n t i n 
d i s e a s e d l e a v e s and p e t i o l e s r e s p e c t i v e l y ; c i t r i c a c i d and s u c c i n i c a d d s 
a c c u m u l a t e d i n t h e s tem and r o o t , r e s p e c t i v e l y , o f t h e d i s e a s e d p l a n t s . The 
r a t e o f r e s p i r a t i o n was i n c r e a s e d i n d i s e a s e d p l a n t s t h r o u g h o u t t h e d a y . 

3 3 1 . NARAYANASWAMY, P . , and JAGANATHAN, T . 1 9 7 5 . A n o t e on powdery m i l dew d i s e a s e 
o f p l g e o n p e a ( C a j a n u s c a j a n [ L . ] M i l l s p . ) . S c i e n c e and C u l t u r e 4 1 : 1 3 3 - 1 3 4 . 

The d i s e a s e was g e n e r a l l y seen on young l e a v e s . Stem and p e t i o l e s a l s o 
showed symptoms. I n s e v e r e c a s e s , t h e a f f e c t e d l e a v e s t u r n e d y e l l o w , 
e x h i b i t i n g c r i n k l i n g . T h i s s p e c i e s , O i d i o p s i s t a u r i c a . d i d n o t p roduce a 
p e r f e c t s t a g e . P i g e o n p e a was r e p o r t e d a s a new h o s t f o r t h i s f u n g u s . 

3 3 2 . NATTRASSf R.M. 1 9 5 8 . R e p o r t o f t h e s e n i o r P l a n t P a t h o l o g i s t . R e p o r t , 
D e p a r t m e n t o f A g r i c u l t u r e , K e n y a , 1 9 5 6 . P t . 2 . p p . 9 - 1 4 . 

The o c c u r r e n c e o f a b a r k d i s e a s e o n p i g e o n p e a , show ing s h o r t l o n g i t u d i n a l 
s p l i t s and s t e m - p i t t i n g and l e a d i n g t o d i e b a c k and c o l l a p s e , i s n o t e d . 
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C e r c o s p o r a Ca jan i and Uromyces d o l i c h o l i we re f o u n d as new r e c o r d s . 

3 3 3 . NAYLOR, A . G . 1 9 7 4 . D i s e a s e s o f p l a n t s i n J a m a i c a . K i n g s t o n , J a m a i c a : 
M i n i s t r y o f A g r i c u l t u r e , A g r i c u l t u r a l I n f o r m a t i o n S e r v i c e s , 129 p p . 

D i s e a s e s o f p i g e o n p e a o b s e r v e d i n Jama ica we re r u s t (U redo c a j a n i ) , w i t c h e s ' 
b room, and y e l l o w m o s a i c . 

3 3 4 . NEMA, K .G . 1 9 5 0 . I n h i b i t o r y e f f e c t o f c e r t a i n s o i l m i c r o o r g a n i s m s o n F u s a r i u m 
udum B u t l e r , t h e p i g e o n p e a ( C a j a n u s c a j a n [ L . ] M i l l s p . ) w i l t o r g a n i s m . 
T h e s i s , I n d i a n A g r i c u l t u r a l Research I n s t i t u t e , New D e l h i , I n d i a . 5 4 p p . 

3 3 5 . NENE, Y . L . 1 9 7 2 . A s u r v e y o f v i r a l d i s e a s e s o f p u l s e c r o p s i n U t t a r P r a d e s h . 
Resea rch B u l l e t i n n o . 4 . P a n t n a g a r , U t t a r P r a d e s h , I n d i a : G o v i n d B a l l a b h 
P a n t U n i v e r s i t y o f A g r i c u l t u r e and T e c h n o l o g y . 191 p p . 

Two v i r a l d i s e a s e s o f p i g e o n p e a , s t e r i l i t y mosa i c and y e l l o w m o s a i c , we re 
i n v e s t i g a t e d , o f w h i c h t h e f o r m e r i s t h e mos t i m p o r t a n t . The symptoms o f 
s t e r i l i t y m o s a i c w e r e s t u d i e d i n d e t a i l . T r a n s m i s s i o n t h r o u g h a n e r i o p h y i d 
m i t e , A c e r i a c a j a n i , was c o n f i r m e d . G r a f t t r a n s m i s s i o n was a l s o s u c c e s s f u l 
b u t d o d d e r , s a p , s e e d , and s o i l t r a n s m i s s i o n we re u n s u c c e s s f u l . I f t h e 
i n f e c t i o n t o o k p l a c e e a r l y t h e y i e l d l o s s e s w e r e c o m p l e t e . The y e l l o w mosa i c 
o f p i g e o n p e a was f o u n d to be caused by mung bean y e l l o w mosa i c v i r u s (MYMV) 
and was f o u n d t o b e t r a n s m i t t e d t h r o u g h w h i t e f l y , B e m i s i a t a b a c i . 

3 3 6 . NENE, Y . L . 1 9 7 3 . V i r a l d i s e a s e s o f some warm w e a t h e r p u l s e c r o p s i n I n d i a . 
P l a n t D i s e a s e R e p o r t e r 5 7 : 4 6 3 - 4 6 7 . 

Four v i r a l d i s e a s e s a t t a c k i n g a l a r g e number o f p u l s e c r o p s we re 
i n v e s t i g a t e d . Mung bean y e l l o w mosa ic v i r u s , t r a n s m i t t e d b y t h e w h l t e f l y , 
B e m i s i a t a b a c i , i s t h e most w i d e s p r e a d and c a u s e s s e r i o u s l o s s e s . I t a f f e c t s 
s e v e r a l p u l s e c r o p s i n c l u d i n g p i g e o n p e a . 

3 3 7 . NENE, Y . L . , and REDDY, M.V. 1 9 7 6 . A new t e c h n i q u e to s c r e e n p i g e o n p e a f o r 
r e s i s t a n c e t o s t e r i l i t y m o s a i c . T r o p i c a l G r a i n Legume B u l l e t i n 5 : 2 3 . 

B r i e f n o t e s a r e g i v e n o n t h e l e a f - s t a p l i n g t e c h n i q u e i n w h i c h l e a f l e t s f r o m 
d i s e a s e d p l a n t s i n f e s t e d w i t h m i t e s ( A c e r i a c a j a n i ) a r e s t a p l e d t o t h e 
p r i m a r y l e a v e s o f t e s t s e e d l i n g s . The s u p e r i o r i t y o f t h i s t e c h n i q u e o v e r t h e 
t w i g - t y i n g t e c h n i q u e i s i n d i c a t e d . 

3 3 8 . NENE, Y . L . , and REDDY, M.V. 1 9 7 6 . S c r e e n i n g f o r r e s i s t a n c e t o s t e r i l i t y 
m o s a i c o f p i g e o n p e a . P l a n t D i s e a s e R e p o r t e r 6 0 : 1 0 3 4 - 1 0 3 6 . 

S t e r i l i t y m o s a i c (SM) i s w i d e l y p r e v a l e n t i n t h e I n d i a n s u b c o n t i n e n t , 
p r o d u c i n g c o m p l e t e o r p a r t i a l s t e r i l i t y i n a f f e c t e d p l a n t s . I n some f i e l d s 
100% i n c i d e n c e was o b s e r v e d . T r a n s m i s s i o n o f t h e c a u s a l a g e n t i s t h r o u g h t h e 
e r l o p h y l d m i t e , A c e r i a c a j a n i . Two t h o u s a n d e i g h t hund red and f o u r 
a c c e s s i o n s , i n c l u d i n g p i g e o n p e a g e r m p l a s m / c u l t i v a r s , A t y l o s i a s p p . , and 
p i g e o n p e a x A t y l o s i a c r o s s e s , w e r e s c r e e n e d f o r r e s i s t a n c e t o S M b y u t i l i z i n g 
a l e a f - s t a p l i n g i n o c u l a t i o n t e c h n i q u e . Fou r p i g e o n p e a l i n e s — I C R I S A T - 3 7 8 3 , 
- 6 9 8 6 , - 6 9 9 7 , - 7 0 3 5 — and one c u l t i v a r ( I C R I S A T - 7 1 1 9 o r Hy-3C) we re 
i d e n t i f i e d a s immune. L i n e s s h o w i n g o t h e r d e s i r a b l e c h a r a c t e r s , i n c l u d i n g 
l o n g e r i n c u b a t i o n p e r i o d , l e s s d i s e a s e i n c i d e n c e , m i l d symptoms, and 
f l o w e r i n g i n s p i t e o f i n f e c t i o n , w e r e a l s o i d e n t i f i e d . 

59 



3 3 9 . NENE, Y . L . 1977 . Survey o f p igeonpea d i s e a s e s w i t h s p e c i a l r e f e r e n c e t o w i l t 
and s t e r i l i t y mosa ic d i s e a s e s . P r e s e n t e d a t t h e A l l I n d i a Workshop o n 
Assessment o f Crop Losses due to P e s t s and D i s e a s e s , 19 -30 Sept 1977 , 
U n i v e r s i t y o f A g r i c u l t u r a l S c i e n c e s , B a n g a l o r e , K a r n a t a k a , I n d i a . 3 4 pp . 

D u r i n g r o v i n g s u r v e y s i t was f ound t h a t two d i s e a s e s , w i l t (F . udum) and 
s t e r i l i t y mosa ic ( v i r u s ? ) , were more s e r i o u s t h a n o t h e r s such a s l e a f s p o t s 
and powdery m i l d e w . The ave rage w i l t i n i d e n c e v a r i e d f r om 1 .12 t o 2 2 . 6 1 % . 
The average s t e r i l i t y mosa ic i n c i d e n c e was 1.09 t o 12 .84%. I n some o f t h e 
f a r m e r s ' f i e l d s t h e i n c i d e n c e o f w i l t v a r i e d f r o m 0 t o 93% and s t e r i l i t y 
mosa ic f r o m 0 to 95%. 

3 4 0 . NENE, Y . L . , and REDDY, M.V. 1977 . Lea f s t a p l i n g t e c h n i q u e to s c r e e n p igeonpea 
f o r r e s i s t a n c e t o s t e r i l i t y m o s a i c . I n d i a n P h y t o p a t h o l o g y 3 0 : 1 5 3 . 

The t e c h n i q u e i n v o l v e d t h e s t a p l i n g o f d i s e a s e d l e a f l e t s b e a r i n g 50 -139 m i t e s 
o n t o h e a l t h y ones w i t h a Max-10 s t a p l e r . The t e c h n i q u e , u s i n g 2 - 9 d i s e a s e d 
l e a f l e t s , was compared w i t h t h e t w i g - t y i n g t e c h n i q u e o n c v Sharada p l a n t s and 
was found to be s i g n i f i c a n t l y s u p e r i o r . Symptoms appeared in 1 week as 
compared w i t h 2 -3 weeks i n t h e t w i g - t y i n g t e c h n i q u e . I n f e c t i o n p e r c e n t a g e 
was 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 number o f d i s e a s e d l e a f l e t s used a s inoculum 
and was f o u n d t o b e n e g a t i v e l y c o r r e l a t e d w i t h t h e age o f s e e d l i n g s . Maximum 
i n f e c t i o n was o b t a i n e d a t t h e f i r s t t r i f o l i a t e s t a g e . 

3 4 1 . NENE, Y . L . 1978 . M a j o r d i s e a s e p rob lems o f some g r a i n legume c r o p s 1n I n d i a . 
Pages 1-11 i n P r o c e e d i n g s o f t h e P l a n t P r o t e c t i o n Con fe rence , 22 -25 Mar 1978, 
Kua la Lumpur, M a y a l y s i a . Kua la Lumpur, M a l a y s i a : Rubber Research I n s t i t u t e 
o f M a l a y s i a . 

Ch i ckpea " w i l t complex" p igeonpea w i l t and s t e r i l i t y mosaic , and y e l l o w 
mosa ics o f soybean and mung bean, a r e d i s c u s s e d . 

3 4 2 . NENE, Y . L . 1980 . A w o r l d l is t o f p igeonpea and c h i c k p e a p a t h o g e n s . P u l s e 
P a t h o l o g y P r o g r e s s R e p o r t no . 8 . P a t a n c h e r u , A . P . 502 324. I n d i a : 
I n t e r n a t i o n a l Crops Research I n s t i t u t e f o r t h e Sem1-Ar1d T r o p i c s . 1 4 pp . 
( L i m i t e d d i s t r i b u t i o n . ) 

F i f t y - e i g h t pa thogens r e p o r t e d o r obse rved o n p igeonpea a r e l i s t e d . 

3 4 3 . NENE, Y . L . , KANNAIYAN, J . , HAWARE, M . P . , and REDDY, M.V. 1980 . Review o f t h e 
work done a t ICRISAT on s o i l - b o r n e d i s e a s e s o f p igeonpea and c h i c k p e a . Pages 
3-47 i n P r o c e e d i n g s o f t h e C o n s u l t a n t s ' Group D i s c u s s i o n o n t h e R e s i s t a n c e t o 
S o i l - B o r n e D i s e a s e s o f Legumes, 8 - 1 1 Jan 1979, ICRISAT, Hyderabad, I n d i a . 
P a t a n c h e r u , A . P . 502 324, I n d i a : I n t e r n a t i o n a l Crops Research I n s t i t u t e f o r 
t h e S e m i - A r i d T r o p i c s . 

Work done by ICRISAT s c i e n t i s t s on p igeonpea w i l t (F . udum) and P h y t o p h t h o r a 
b l i g h t ( P . d r e c h s l e r i f . s p . c a j a n i has been r e v i e w e d i n d e t a i l . 

3 4 4 . NENE, Y . L . , KANNAIYAN, J . , and REDDY, M.V. 1 9 8 1 . R e s i s t a n c e t o m a j o r 
p igeonpea d i s e a s e s . Pages 121-128 i n P r o c e e d i n g s o f t h e I n t e r n a t i o n a l 
Workshop o n P i g e o n p e a s , 15 -19 Dec 1980 , ICRISAT C e n t e r , I n d i a . v . 1 . 
P a t a n c h e r u , A . P . 502 3 2 4 , I n d i a : I n t e r n a t i o n a l Crops Research I n s t i t u t e f o r 
t h e S e m i - A r i d T r o p i c s . 
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W i l t ( F . u d u m ) , s t e r i l i t y mosa ic ( v i r u s ? ) and P h y t o p h t h o r a b l i g h t ( P . 
d r e c h s l e r i f . s p . c a j a n i ) , w i t c h e s ' broom ( v i r u s and mycop lasma?) , r u s t 
(U redo c a j a n i ) , and l e a f s p o t ( C e r c o s p o r a c a j a n i ) , a r e some o f t h e i m p o r t a n t 
d i s e a s e s o f p i g e o n p e a . Good s o u r c e s o f r e s i s t a n c e t o w i l t , s t e r i l i t y mosa1c# 
P h y t o p h t h o r a b l i g h t , and l e a f s p o t a r e a v a i l a b l e . 

3 4 5 . NENE, Y . L . , KANNAIYAN, J . , and REDDY, M.V. 1 9 8 1 . P lgeonpea d i s e a s e s : 
r e s i s t a n c e - s c r e e n i n g t e c h n i q u e s . I n f o r m a t i o n B u l l e t i n n o . 9 . P a t a n c h e r u , 
A . P . 502 3 2 4 , I n d i a : I n t e r n a t i o n a l C rops Research I n s t i t u t e f o r t h e 
Sem1-Ar1d T r o p i c s . 14 p p . 

Over 5 0 d i s e a s e s have been r e p o r t e d t o a f f e c t p l g e o n p e a , a w i d e l y - g r o w n 
t r o p i c a l legume c r o p . E c o n o m i c a l l y i m p o r t a n t d i s e a s e s a r e w i l t , P h y t o p h t h o r a 
b l i g h t , s t e r i l i t y m o s a i c , w i t c h e s 1 b room, and r u s t . T o a s s i s t p l a n t b r e e d e r s 
d e v e l o p d i s e a s e - r e s i s t a n t m a t e r i a l , easy and e f f e c t i v e t e c h n i q u e s t o s c r e e n 
germplasm and b r e e d i n g m a t e r i a l have been d e v e l o p e d and s t a n d a r d i z e d f o r some 
d i s e a s e s . D e t a i l s o f t h e s e t e c h n i q u e s a r e g i v e n , s u p p o r t e d b y 2 3 c o l o r 
i l l u s t r a t i o n s and a n i n e - p o i n t r a t i n g s c a l e f o r a ready I d e n t i f i c a t i o n o f 
r e s i s t a n t b r e e d i n g m a t e r i a l . 

3 4 6 . NENE, Y . L . , KANNAIYAN, J . , REDDY, M . V . , and REMANANDAN, P . 1 9 8 1 . S o u r c e s o f 
r e s i s t a n c e t o s e l e c t e d p l g e o n p e a d i s e a s e s . P u l s e P a t h o l o g y P r o g r e s s R e p o r t 
n o . 1 6 . P a t a n c h e r u , A . P . 502 3 2 4 , I n d i a : I n t e r n a t i o n a l C rops Research 
I n s t i t u t e f o r t h e Sem1-Ar1d T r o d i c s . 3 4 p p . ( L i m i t e d d i s t r i b u t i o n ) . 

D e t a i l s a r e g i v e n o f t h e s c r e e n i n g t e c h n i q u e s a d o p t e d and s o u r c e s o f 
r e s i s t a n c e t o w i l t ( F u s a r i u m udum) , p l g e o n p e a s t e r i l i t y mosa ic ( v i r u s ? ) , and 
P h y t P p h t h p r a b l i g h t ( P h y t o p h t h o r a d r e c h s l e r l f . s p . c a j a n i ) . 

3 4 7 . NENE, Y . L . , REDDY, M . V . , and DEENA, E . 1 9 8 1 . M o d i f i e d i n f e c t o r - r o w t e c h n i q u e 
t o s c r e e n p l g e o n p e a f o r s t e r i l i t y mosa ic r e s i s t a n c e . I n t e r n a t i o n a l P l g e o n p e a 
N e w s l e t t e r 1 : 2 7 . 

A f o u r - r o w hedge o f a s u s c e p t i b l e c u l t i v a r o n t h e w e s t s i d e o f a 2 - h a f i e l d 
was i n o c u l a t e d w i t h p i geonpea s t e r i l i t y mosa i c v i r u s b y l e a f - s t a p l i n g . The 
t e s t m a t e r i a l s , w i t h i n d i c a t o r rows o f a s u s c e p t i b l e c u l t l v a r a f t e r e v e r y 1 0 
rows ( 9 m ) , we re sown i n J u n e . From t h e n u n t i l O c t o b e r t h e p r e v a i l i n g w i n d s 
c a r r i e d t h e v e c t o r s f r o m t h e hedge a c r o s s t h e n u r s e r y . Average i n c i d e n c e o n 
t h e i n d i c a t o r rows 104 days a f t e r p l a n t i n g was 9 8 . 7 % . 

3 4 8 . NEWTON, W. , and P E I R I S , J . W . L . 1 9 5 3 . V i r u s d i s e a s e s o f p l a n t s in C e y l o n . FAO 
P l a n t P r o t e c t i o n B u l l e t i n 2 : 1 7 - 2 1 . 

P l g e o n p e a in Sr i Lanka is a f f e c t e d by y e l l o w mosa ic and p a l e m o s a i c . 
Symptoms o f b o t h v i r u s i n f e c t i o n s a r e d e s c r i b e d . Y e l l o w m o s a i c , 
c h a r a c t e r i z e d b y a b r i g h t y e l l o w , b l o t c h y f o l i a g e m o t t l e , does n o t s e r i o u s l y 
r e d u c e y i e l d s , and i t s i n c i d e n c e se ldom exceeds 10% a t seed m a t u r i t y . I t 
a p p e a r s t o b e c o n f i n e d t o t h e d r y - f a r m i n g r e g i o n s o f t h e n o r t h c e n t r a l d r y 
b e l t . P a l e m o s a i c , c h a r a c t e r i z e d b y ve1n -band1ng f o l l o w e d b y t h e d e v e l o p m e n t 
o f a p a l e g r e e n m o t t l e , has been f o u n d o n l y i n t h e w e t z o n e , n e a r P e r a d e n i y a . 
U n l i k e y e l l o w m o s a i c , i t s p r e a d s r a p i d l y . S a p - i n o c u l a t e d t o Psophoca rpus 
t e t r a g o n o l o b u s , y e l l o w mosa i c v i r u s p roduced c o n s p i c u o u s ve1n -band1ng o n t h e 
new f o l i a g e i n 10 -15 d a y s , f o l l o w e d by a y e l l o w i s h m o t t l e , whereas t h e p a l e 
m o s a i c v i r u s had n o e f f e c t 1 n 2 0 d a y s . 
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3 4 9 . NICHOLS, R . 1 9 6 5 . S t u d i e s o n t h e m a j o r e l e m e n t d e f i c i e n c i e s o f t h e p i g e o n p e a 
( C a j a n u s c a j a n ) i n sand c u l t u r e . P l a n t and S o i l 2 1 : 3 7 7 - 3 8 7 . 

A d e s c r i p t i o n o f symptoms in n o d u l a t e d and n o n n o d u l a t e d p l a n t s w i t h an 
a n a l y t i c a l key f o r f o l i a r d i a g n o s i s o f t h e d e f i c i e n c i e s . 

3 5 0 . NIRULA, K .K . 1 9 8 0 . Q u a r a n t i n e t o seed exchange a t t h e ICRISAT. Seed 
P a t h o l o g y News 1 3 : 1 1 - 1 2 . 

P i g e o n p e a seed s h o u l d b e h a r v e s t e d f r o m h e a l t h y p l a n t s . N o p a r t i c u l a r 
r e s t r i c t i o n s a r e p r e s c r i b e d b y t h e n a t i o n a l q u a r a n t i n e a u t h o r i t i e s . The 
q u a r a n t i n e - o b j e c t i o n a b l e p a t h o g e n s a r e C o l l e t o t r i c h u m c a j a n i and Xanthomonas 
cajani. 

3 5 1 . NOWELL, W . 1 9 2 3 . D i s e a s e s o f c r o p p l a n t s i n t h e L e s s e r A n t i l l e s . London , UK: 
West I n d i a Comm. 383 p p . 

I n t h e West I n d i e s t h e r e a r e t w o o r t h r e e f u n g a l d i s e a s e s t h a t a f f e c t t h e 
r o o t s , c o l l a r , o r l o w e r s tem o f p i g e o n p e a w h i c h may cause d e a t h o f d i s e a s e d 
p l a n t s . R o s e l l i n i a s p i s a n o t h e r f u n g u s t h a t a t t a c k s p i g e o n p e a r o o t s . I n 
1917 young and o l d p i g e o n p e a p l a n t s on C a r r i a c o u i n t h e G r e n a d i n e s were 
a f f e c t e d by a s e r i o u s s tem and c o l l a r d i s e a s e . A s i m i l a r d i s e a s e was 
o b s e r v e d a t t a c k i n g young p l a n t s o n t h e I s l a n d o f B e q u i a . The o n l y f u n g u s 
c o n s i s t e n t l y a s s o c i a t e d w i t h t h e d i s e a s e was a n ascomyce te t h a t f o rmed 
p e r i t h e c i a and p y c n i d i a i n t h e b a r k o f a f f e c t e d a r e a s . N o i n f e c t i o n r e s u l t e d 
when p l a n t s we re i n o c u l a t e d d u r i n g t h e d r y s e a s o n . A w i l t d i s e a s e , 
a p p a r e n t l y a f f e c t i n g t h e r o o t s , o c c u r r e d s p o r a d i c a l l y i n B a r b a d o s . Rus t 
(Uromyces d o l i c h o l i ) a f f e c t s p i g e o n p e a f o l i a g e i n T r i n i d a d and P u e r t o R i c o . 

3 5 2 . OLDFIELD, G .N . 1 9 7 0 . M i t e t r a n s m i s s i o n o f p l a n t v i r u s e s . Annua l Review o f 
En tomo logy 1 5 : 3 4 3 - 3 8 0 . 

The e r i o p h y i d t r a n s m i s s i o n o f some p l a n t v i r u s e s i s d i s c u s s e d . P igeonpea 
s t e r i l i t y mosa i c d i s e a s e i s m e n t i o n e d . 

3 5 3 . OLDFIELD, G . N . , REDDY, M . V . , NENE, Y . L . , and REED, W. 1 9 8 1 . P r e l i m i n a r y 
s t u d i e s o f t h e E r l o p h y l d v e c t o r o f s t e r i l i t y m o s a i c . I n t e r n a t i o n a l P igeonpea 
N e w s l e t t e r 1 : 2 5 - 2 6 . 

The r e s u l t s o f a p r e l i m i n a r y s t u d y o f t h e b i o l o g y o f A c e r i a c a j a n i a r e g i v e n . 
The e g g s , m e a s u r i n g 30 x 40 u , p a r a l l e l - s i d e d and rounded a t t h e e n d s , were 
f o u n d l o o s e l y a t t a c h e d t o a f i l a m e n t o u s t r i c h o m e o f t h e v e g e t a t i v e t i p s o f 
p l a n t s . These we re s l i g h t l y s m a l l e r t h a n g l a n d u l a r t r i c h o m e s and m i l k y 
w h i t e . The eggs u s u a l l y h a t c h a f t e r 4 - 5 d a y s . The f e m a l e s l a i d 1-3 eggs 
d a i l y . The ma les a r e s l i g h t l y s m a l l e r t h a n t h e f e m a l e s . The s p e r m a t o p h o r e 
i s s t a l k e d and f i r m l y a t t a c h e d t o t h e l e a f o n a n expanded b a s e . 

3 5 4 . ONIM, J . F . M . 1 9 7 4 . Improvemen t o f p i g e o n p e a . Deve lopment o f r e s i s t a n c e t o 
M y c o v e l l o s i e l l a c a j a n i . M.Sc . t h e s i s , M a k e r e r e U n i v e r s i t y , Uganda. 

3 5 5 . ONIM, J . F . M . , and RUBAIHAYO, P .R . 1 9 7 6 . S c r e e n i n g p i g e o n p e a f o r r e s i s t a n c e t o 
M y c o v e l l o s i e l l a c a j a n i , SABRAO J o u r n a l 8 : 1 2 1 - 1 2 5 . 

O f 1 5 , 0 0 0 p l a n t s (2107 c v s ) , 314 were s e l e c t e d f o r r e s i s t a n c e t o M . c a j a n i . 
When p rogeny l i n e s f r o m 1 1 o f t h e s e s e l e c t i o n s we re g rown a t f i v e s i t e s i n 
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Uganda and K e n y a , l i n e s UC 2 5 1 5 / 2 , UC 7 9 6 / 1 , UC 2 1 1 3 / 1 , and UC 2 5 6 8 / 1 we re 
r e s i s t a n t and gave h i g h y i e l d s . D i s e a s e i n c i d e n c e was s i g n i f i c a n t and 
n e g a t i v e l y c o r r e l a t e d w i t h y i e l d . 

3 5 6 . ONIM, J . F . M . 1 9 8 0 . P o l l a r f u n g i c i d e s f o r t h e c o n t r o l o f M y c o v e l l o s i e l l a 
c a j a n i c a u s i n g t h e l e a f s p o t o f p i g e o n p e a . I n d i a n J o u r n a l o f A g r i c u l t u r a l 
S c i e n c e s 5 0 : 6 1 5 - 6 1 9 . 

M y c o v e l l o s i e l l a c a j a n i (Henn) Rangel e x T r o t t e r , t h e c a u s a l o r g a n i s m o f 
l e a f s p o t o f p l g e o n p e a , reduced t h e y i e l d b y 85%. The d i s e a s e was 
e f f e c t i v e l y c o n t r o l l e d b y D i t h a n e M-45 and B e n l a t e when s p r a y e d a t i n t e r v a l s 
o f 7 - 2 1 and 1 4 - 2 1 d a y s , r e s p e c t i v e l y . K a r a t h a n e d i d n o t c o n t r o l t h e d i s e a s e , 
whereas B a v i s t i n and B e n l a t e s i g n i f i c a n t l y ( P = 0 . 0 0 1 ) d e p r e s s e d t h e g r a i n 
y i e l d when s p r a y e d w e e k l y . 

3 5 7 . 0 R I L L 0 , F . T . , and VALDEZ, R.B. 1958 . Four d i s e a s e s o f c o f f e e h i t h e r t o 
u n d e s c r i b e d i n t h e P h i l i p p i n e s . P h i l i p p i n e A g r i c u l t u r i s t 4 2 : 2 9 2 - 3 0 2 . 

R h i z o c t o n i a b l i g h t was o b s e r v e d o n p i g e o n p e a s used a s t e m p o r a r y shade f o r 
c o f f e e t r a n s p l a n t s . I t k i l l e d a l l i n f e c t e d p l a n t s and p roduced many l a r g e 
l i g h t b rown s c l e r o t i a o n t h e l e a v e s . The d i s e a s e a l s o caused d e f o l i a t i o n o f 
c o f f e e , b u t n o s c l e r o t l a f o r m e d . Symptoms and c u l t u r e a r e d e s c r i b e d . 

3 5 8 . PADWICK, G.C. 1 9 3 9 . R e p o r t o f t h e I m p e r i a l M y c o l o g i s t . S c i e n t i f i c R e p o r t s o f 
t h e I m p e r i a l A g r i c u l t u r a l Research I n s t i t u t e , Pusa , 1 9 3 7 - 3 8 . p p . 1 0 5 - 1 1 2 . 

S e v e r a l d i s t i n c t s p e c i e s o f F u s a r i u m we re i s o l a t e d f r o m w i l t e d p l g e o n p e a s . 
One appea red t o d i f f e r f r o m F . udum, and t o p r o d u c e s e v e r e w i l t i n g b u t n o 
f o o t - r o t . I t s i d e n t i t y i s b e i n g e s t a b l i s h e d . 

3 5 9 . PADWICK, G.W. 1 9 4 0 . The genus F u s a r l u m . 5 . F u s a r l u m udum B u t l e r , F . 
v a s i n f e c t u m A t k . and F . l a t e r i t i u m pees v a r . u n c i n a t u m Wr. I n d i a n J o u r n a l 
o f A g r i c u l t u r a l S c i e n c e s 1 0 : 8 6 3 - 8 7 8 . 

F u l l d e s c r i p t i o n s o f t h e c u l t u r a l c h a r a c t e r s o f v a r i o u s i s o l a t e s o f F u s a r i u m , 
c a u s i n g w i l t i n c o t t o n , p i g e o n p e a , and sunnhemp, a r e g i v e n . The a u t h o r 
s u g g e s t s t h e name F . udum B u t l . v a r c a j a n i f o r t h e p i g e o n p e a w i l t o r g a n i s m 
because i t i s m o r p h o l o g i c a l l y and c u l t u r a l l y i d e n t i c a l w i t h , b u t 
p a t h o g e n i c a l l y d i f f e r e n t f r o m , t h e one c a u s i n g sunnhemp w i l t . 

3 6 0 . PADWICK, G.W. 1 9 4 0 . R e p o r t o f t h e I m p e r i a l M y c o l o g i s t . S c i e n t i f i c R e p o r t s o f 

t h e I m p e r i a l A g r i c u l t u r a l Research I n s t i t u t e , Pusa , 1 9 3 9 - 4 0 . p p . 1 0 3 - 1 1 5 . 

C r o s s - i n o c u l a t i o n t e s t s w i t h F u s a r i u m w i l t f u n g i a r e d e s c r i b e d . 

3 6 1 . PADWICK, G.W. , MITRA, M . , and MEHTA, P.R. 1 9 4 0 . The genus F u s a r i u m . I V . 
I n f e c t i o n and c r o s s - i n f e c t i o n t e s t s w i t h i s o l a t e s f r o m c o t t o n (Gossyp ium 
s p . ) , p i g e o n p e a ( C a j a n u s c a j a n ) and sunn-hemp ( C r o t a l a r l a j u n c e a ) . I n d i a n 
J o u r n a l o f A g r i c u l t u r a l S c i e n c e s 1 0 : 7 0 7 - 7 1 5 . 
W i t h a v i ew t o r e c o n c i l i n g t h e c o n f l i c t i n g e v i d e n c e r e g a r d i n g t h e a b i l i t y o f 
t h e s p e c i e s o f F u s a r i u m - - i s o l a t e d f r o m c o t t o n , p i g e o n p e a , and C r o t a l a r i a 
j u n c e a — t o pass f r o m one h o s t t o a n o t h e r and cause i n f e c t i o n , t h e a u t h o r s 
c a r r i e d o u t i s o l a t i o n and c r o s s - i n o c u l a t i o n e x p e r i m e n t s w i t h 5 1 i s o l a t e s f r o m 
a l l t h r e e h o s t s . O n l y one o f t h e 1 6 c o t t o n i s o l a t e s caused w i l t i n g , b u t a 
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number o f them p r e v e n t e d norma l g e r m i n a t i o n o f one o r more o f t h e t h r e e 
h o s t s . Fo r i n s t a n c e , F-140 p r a c t i c a l l y i n h i b i t e d t h e g e r m i n a t i o n o f c o t t o n 
and p i g e o n p e a , F -142 e x e r t e d a v e r y a d v e r s e e f f e c t on c o t t o n and C . j u n c e a 
b u t n o t o n p i g e o n p e a , w h i l e F-153 was d e t r i m e n t a l t o a l l t h r e e . None o f 
t h e s e c o t t o n i s o l a t e s appea red t o b e c a p a b l e o f c a u s i n g w i l t a t a l a t e r s t a g e 
i n t h e d e v e l o p m e n t o f t h e p l a n t s . Owing t o t h e appea rance o f a c e r t a i n 
number o f w i l t e d p l a n t s i n t h e c o n t r o l s , o n l y a minimum o f 1 0 w i l t e d p l a n t s 
was a c c e p t e d a s a r e l i a b l e I n d e x o f p a t h o g e n i c i t y . O n t h i s b a s i s t h e r e s u l t s 
c l e a r l y showed t h a t mos t o f t h e w i l t - p r o d u c 1 n g s t r a i n s a r e a l m o s t , i f n o t 
e n t i r e l y , r e s t r i c t e d t o t h e o r i g i n a l h o s t , e x c e p t t h a t F-13 and F-15, 
i s o l a t e d f r o m C . j u n c e a , induced w i l t i n g o f p i g e o n p e a , p o s s i b l y because 
t h e s e i s o l a t i o n s w e r e made b e f o r e t h e t e c h n i q u e had been p e r f e c t e d and may 
have come f r o m t h e s u p e r f i c i a l c o r t i c a l t i s s u e . I t i s o f i n t e r e s t t o n o t e 
t h a t t h e most s e v e r e l y p a t h o g e n i c i s o l a t e s made o n l y p o o r o r m o d e r a t e g r o w t h 
o n t h e m i x t u r e o f s o i l and m a i z e meal used a s i nocu lum, whereas t h e 
r e l a t i v e l y innocuous s t r a i n s r a m i f i e d i n t h e s u b s t r a t u m and p r o d u c e d 
c o n s i d e r a b l e a e r i a l m y c e l i u m . 

3 6 2 . PAL, B . P . 1 9 3 4 . Recen t p r o g r e s s in p l a n t b r e e d i n g a t Pusa - r a h a r . 
A g r i c u l t u r e and L i v e s t o c k i n I n d i a 4 : 5 1 1 - 5 1 2 . 

I n a n i n v e s t i g a t i o n u n d e r t a k e n t o p r o d u c e t y p e s o f p l g e o n p e a r e s i s t a n t t o 
w i l t ( F . v a s i n f e c t u m A t k . ) , 8 0 t y p e s t h a t p r o v e d v e r y r e s i s t a n t t o t h e 
d i s e a s e w e r e i s o l a t e d . The r e s i s t a n c e i s n o t c o r r e l a t e d w i t h any i m p o r t a n t 
m o r p h o l o g i c a l c h a r a c t e r s . Types 16, 41, 50, and 51 were i d e n t i f i e d as 
h 1 g h - y i e l d i n g . Type 5 1 i s e r e c t , w i l t - r e s i s t a n t , w i t h l a r g e y e l l o w - b r o w n 
s e e d s . I t y i e l d s w e l l and s h o u l d p r o v e t o b e o f much economic v a l u e . Type 5 
i s e x t r e m e l y s u s c e p t i b l e t o w i l t . The i n h e r i t a n c e o f f l o w e r c o l o r depends 
upon t w o f a c t o r s and i s l i n k e d w i t h t h o s e f o r m o r p h o l o g i c a l c h a r a c t e r s . 
I n h e r i t a n c e o f r e s i s t a n c e depends upon m u l t i p l e f a c t o r s . 

3 6 3 . PAL, M . , GREWAL, J . S . , and SARBHOY, A . K . 1 9 7 0 . A new s tem r o t of a r h a r caused 
b y P h y t o p h t h o r a . I n d i a n P h y t o p a t h o l o g y 2 3 : 8 3 - 8 7 . 

A new d i s e a s e caused by P. d r e c h s l e r i T u c k e r v a r c a j a n i was o b s e r v e d in 
s e v e r e f o r m o n p i g e o n p e a T - 2 1 a t D e l h i and Kanpur d u r i n g 1 9 6 8 - 6 9 . A f f e c t e d 
p l a n t s d r y u p r a p i d l y , c a u s i n g t o t a l l o s s t o t h e c r o p . Brown t o d a r k brown 
l e s i o n s , d i s t i n c t l y marked f r o m d a r k g r e e n h e a l t h y p o r t i o n s o n t h e s tem, 
a p p e a r a t g r o u n d l e v e l o r a few c e n t i m e t e r s h i g h e r . H i g h h u m i d i t y c o u p l e d 
w i t h t h e d i s e a s e may c a u s e t h e r a p i d d e v e l o p m e n t o f s tem r o t . 

3 6 4 . PAL, M. , and GREWAL, J . S . 1 9 7 5 . P h y s i o l o g i c a l s t u d i e s on P h y t o p h t h o r a 
d r e c h s l e r l v a r . c a j a n i . I n d i a n P h y t o p a t h o l o g y 2 8 : 4 7 9 - 4 8 2 . 

P h y t o p h t h o r a d r e c h s l e r i v a r c a j a n i was grown o n f i v e s y n t h e t i c m e d i a . 
M e h r o t r a ' s medium and a 3-week i n c u b a t i o n p e r i o d w e r e f o u n d t o b e op t imum f o r 
t h e g r o w t h o f t h e f u n g u s . Maximum g r o w t h o f t h e f u n g u s was r e c o r d e d a t p H 
6 . 5 and t h e opt imum t e m p e r a t u r e f o r t h e g r o w t h o f t h e f u n g u s was 3 0 ° C . The 
f u n g u s was a l s o grown on 14 d i f f e r e n t c a r b o n s o u r c e s . Growth was 
s i g n i f i c a n t l y good o n hexoses ( D - g l u c o s e , D - f r u c t o s e , D-mannose, and 
D - g a l a c t o s e ) w h i c h was f o l l o w e d b y g r o w t h o n s u c r o s e , m a l t o s e , and s t a r c h . 
R a f f i n o s e , i n s u l i n , s o r b i t o l , m a n n i t o l , D - x y l o s e , and l a c t o s e w e r e f o u n d t o 
b e p o o r c a r b o n s o u r c e s f o r t h e g r o w t h o f t h e f u n g u s . The g r o w t h was 
n e g l i g i b l e i n t h e absence o f c a r b o n , and a l s o o n a r a b i n o s e . 
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3 6 5 . PAL, M . , and GREWAL, J . S . 1 9 7 5 . U t i l i z a t i o n o f d i f f e r e n t n i t r o g e n s o u r c e s b y 
P h y t o p h t h o r a d r e c h s l e r i v a r c a j a n i . I n d i a n P h y t o p a t h o l o g y 2 8 : 4 9 9 - 5 0 1 . 

Ammonium s a l t s i n g e n e r a l s u p p o r t e d good g r o w t h o f P . d r e c h s l e r i v a r c a j a n i , 
i n d i c a t i n g b e t t e r u t i l i z a t i o n o f ammoniacal n i t r o g e n w i t h maximum g r o w t h o n 
ammonium n i t r a t e . Growth was poo r o n c a l c i u m n i t r a t e . Sodium n i t r i t e was 
n o t u t i l i z e d a t a l l . M o d e r a t e t o good g r o w t h o f t h e f u n g u s was r e c o r d e d o n 
monoamino d i c a r b o x y l i c amino a c i d s and a m i d e s ; i . e . , L - a s p a r t 1 c a c i d , 
L - g l u t a m i c a c i d , L - a s p a r a g 1 n e , and g l u t a m i n e . 

3 6 6 . PAL, M . , and GREWAL, J . S . 1975 . R e s i s t a n c e o f p i g e o n p e a t o P h y t o p h t h o r a 
b l i g h t . 1 . T o t a l p h e n o l i c c o n t e n t . I n d i a n P h y t o p a t h o l o g y 2 8 : 5 5 9 - 5 6 0 . 

The t o t a l p h e n o l i c c o n t e n t i n l e a v e s o f t h e r e s i s t a n t v a r i e t y A S - 3 , measured 
4 - 6 days a f t e r i n o c u l a t i o n w i t h P . d r e c h s l e r i v a r c a j a n i , was g r e a t e r i n 
i n o c u l a t e d t h a n i n u n i n o c u l a t e d p l a n t s . I n t h e s u s c e p t i b l e v a r i e t y T - 2 1 i t 
was g r e a t e r i n t h e l e a v e s o f u n l n o c u l a t e d p l a n t s . 

3 6 7 . PAL, M . , and GREWAL, J . S . 1 9 7 6 . E f f e c t o f NPK f e r t i l i z e r s o n t h e P h y t o p h t h o r a 
b l i g h t o f p l g e o n p e a . I n d i a n J o u r n a l o f A g r i c u l t u r a l S c i e n c e s 4 6 : 3 2 - 3 5 . 

I n t h e absence o f K , h i g h doses o f N i n c r e a s e d t h e i n c i d e n c e o f P . 
d r e c h s l e r l . A d d i t i o n o f K dec reased t h e i n c i d e n c e r e g a r d l e s s o f t h e p r e s e n c e 
o r absence o f N o r P i n t h e s o i l . P had l i t t l e e f f e c t o n t h e d i s e a s e . 

3 6 8 . PAL, M . , and GREWAL, J . S . 1976 . R e s i s t a n c e o f p l g e o n p e a t o P h y t o p h t h o r a 
b l i g h t . I I . T o t a l r e d u c i n g and n o n - r e d u c i n g s u g a r s . I n d i a n P h y t o p a t h o l o g y 
2 9 : 4 2 9 - 4 3 1 . 

N o n r e d u d n g s u g a r s i n c r e a s e d w i t h t h e s a m p l i n g i n t e r v a l and d e c r e a s e d 
s i g n i f i c a n t l y a f t e r i n f e c t i o n , b u t t h e d e c r e a s e was more p ronounced i n t h e 
s u s c e p t i b l e v a r i e t y t h a n i n t h e r e s i s t a n t o n e . 

3 6 9 . PAL, M . , and GREWAL, J . S . 1978 . Growth o f P h y t o p h t h o r a d r e c h s l e r l v a r . 
c a j a n i o n d i f f e r e n t v i t a m i n s . I n d i a n P h y t o p a t h o l o g y 3 1 : 5 3 6 - 5 3 8 . 

P h y t o p h t h o r a d r e c h s l e r l v a r c a j a n i was grown on a v i t a m i n - f r e e medium by 
a d d i n g e i g h t v i t a m i n s , i n d i v i d u a l a s w e l l a s d i f f e r e n t c o m b i n a t i o n s , o m i t t i n g 
one v i t a m i n a t a t i m e . The f u n g u s showed p a r t i a l d e f i c i e n c y f o r t h i a m i n e . 
Maximum g r o w t h o f t h e f u n g u s was r e c o r d e d a t 2 0 ppm o f t h i a m i n e . R i b o f l a v i n , 
f o l i c a c i d , and c a l c i u m p a n t o t h e n a t e s u p p o r t e d p o o r g r o w t h . G row th was 
m o d e r a t e o n n i c o t i n i c a d d and good o n b i o t i n , a s c o r b i c a d d , and p y r i d o x i n e . 

3 7 0 . PANDEY, K . K . , MISHRA, G . S . , and GROVER, S .K . 1 9 7 6 . Some s t u d i e s on 
c h e m o s t e r i l a n t s . I . T h i o u r e a a s f u n g u s g r o w t h i n h i b i t o r . S c i e n c e and 
C u l t u r e 4 2 : 4 7 6 - 4 7 7 . 

I n c r e a s i n g c o n c e n t r a t i o n s o f t h i o u r e a caused a g r a d u a l d e c r e a s e i n t h e 
m y c e l i a l d r y w e i g h t and s u g a r c o n t e n t o f H e l m i n t h o s p o r i u m s a t i v u m 
( C o c h l i o b o l u s s a t i v u s ) and F . oxysporum f . s p . u d u m ( F . udum) . 

3 7 1 . PARK, M . 1 9 2 9 . R e p o r t o f t h e M y c o l o g i c a l D i v i s i o n . T e c h n i a l R e p o r t , 
D e p a r t m e n t o f A g r i c u l t u r e , C e y l o n , 1 9 2 8 . p p . 1 - 6 . 

A new r e c o r d o f O i d i o p s i s s p t h a t causes powdery m i l dew o f p l g e o n p e a l e a v e s 
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is r e p o r t e d . 

3 7 2 . PARK, M . 1 9 3 5 . R e p o r t o f t h e work o f t h e M y c o l o g i c a l D i v i s i o n . R e p o r t o f t h e 

D i r e c t o r a t e o f A g r i c u l t u r e , C e y l o n , 1 9 3 4 . p p . D 124-D 1 3 1 . 

R u s t i s r e c o r d e d on p i g e o n p e a as W o r o n i n e l l a u m b i l i c a t a . 

3 7 3 . PATEL, M . K . , and KULKARNI, Y . S . 1 9 4 9 . N i t r o g e n u t i l i z a t i o n b y Xanthomonas 
ma lvacearum (SM) Dowson. I n d i a n P h y t o p a t h o l o g y 2 : 6 2 - 6 4 . 
The n i t r o g e n r e q u i r e m e n t s o f F . u d u m w e r e i n v e s t i g a t e d , t o g e t h e r w i t h t h o s e 
o f o t h e r f u n g i and b a c t e r i a . The s o u r c e o f N 1 s n o t t h e o n l y f a c t o r o f 
i m p o r t a n c e f o r t h e g r o w t h o f m i c r o o r g a n i s m s ; t h e s o u r c e o f C i s a l s o v e r y 
i m p o r t a n t . 

3 7 4 . PATEL, M . K . , and KAMAT, M.N. 1 9 5 0 . C o n t r o l o f p l a n t d i s e a s e t h r o u g h d i s e a s e 
r e s i s t a n c e i n Bombay. Poona A g r i c u l t u r a l C o l l e g e Magaz ine 4 0 : 6 - 1 1 . 

A g e n e r a l d i s c u s s i o n o n b r e e d i n g f o r d i s e a s e r e s i s t a n c e i s p r e s e n t e d and t h e 
t e c h n i q u e used i n I n d i a f o r o b t a i n i n g c r o p p l a n t s r e s i s t a n t t o F u s a r i u m w i l t 
i s o u t l i n e d . I n p i g e o n p e a much r e l i a n c e was p r e v i o u s l y p l a c e d o n f i e l d 
r e s i s t a n c e t o w i l t , b u t t h e r e s u l t s o f a p o t t e s t u n d e r u n i f o r m c o n d i t i o n s a t 
Poona have d e m o n s t r a t e d t h e need f o r t h e s t a n d a r d i z a t i o n o f t h e b r e e d i n g 
t e c h n i q u e . 

3 7 5 . PATEL, M . K . , and KAMAT, M.N. 1 9 5 0 . C o n t r o l o f p l a n t d i s e a s e s t h r o u g h d i s e a s e 
r e s i s t a n c e i n Bombay. P r o c e e d i n g s o f t h e I n d i a n S c i e n c e C o n g r e s s , 3 7 
( p t . 3 ) : 8 6 . 

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

3 7 6 . PATHAK, P . D . , and MAHESHWARI, D .K. 1 9 7 3 . D e t e r i o r a t i o n o f seeds o f C a i a n u s 
c a j a n L i n n . b y A s p e r g i l l i i n s t o r a g e . B a l w a n t V i d y a p e e t h J o u r n a l o f 
A g r i c u l t u r a l and S c i e n t i f i c Resea rch 1 5 : 9 7 - 1 0 0 . 

I n a samp le drawn f r o m s t o r a g e , a b o u t 60% o f t h e seeds w e r e f o u n d d i s t o r t e d 
and a p p a r e n t l y in a s t a t e o f d e c a y . No work had been done in I n d i a on t h e 
s t o r a g e o f p i g e o n p e a s e e d s . M y c o f l o r a w e r e t h e r e f o r e i s o l a t e d and t h e e f f e c t 
o f f u n g i o n s t o r a g e was i n v e s t i g a t e d f o r 180 d a y s . The s u r v i v a l o f m y c o f l o r a 
o n seeds i n s t o r a g e was a l s o r e c o r d e d . 

3 7 7 . PATHAK, P . D . , SHARMA, O . P . , and SHARMA, K . D . 1 9 8 1 . E f f e c t o f n e a r - u l t r a 
v i o l e t i r r a d i a t i o n o n t o x i n p r o d u c t i o n b y c e r t a i n f u n g i . I n d i a n 
P h y t o p a t h o l o g y 3 4 : 5 2 5 - 5 2 7 . 

s t u d i e s w i t h A s p e r g i l l u s f l a v u s , A . n i g e r , A . t e r r e u s , A l t e r n a r i a t e n u i s 
( A . a l t e r n a t a ) , and P e n i c i l l i u m chrysogenum, u s i n g p l g e o n p e a s e e d s , a r e 
d e s c r i b e d . M y c e l i a l g r o w t h and t o x i c m e t a b o l i t e p r o d u c t i o n w e r e a d v e r s e l y 
a f f e c t e d b y near-UV i r r a d i a t i o n i n a l l e x c e p t A . t e r r e u s . 

3 7 8 . P A T I L , B . G . , and SABLE, J . E . 1 9 7 3 . A n o t e o n t h e s c r e e n i n g o f t u r a g a i n s t 
w i l t d i s e a s e . P u n j a b r a o K r i s h i V l d y a p e e t h Research J o u r n a l 2 : 7 3 - 7 6 . 

The r e s u l t s o f s c r e e n i n g a g a i n s t F . oxysporum f . s p . udum o v e r s e v e r a l y e a r s 
a r e d i s c u s s e d and some p r o m i s i n g p i g e o n p e a s e l e c t i o n s l i s t e d . They a r e : 
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R e s i s t a n c e to i n f e c t i o n was e x h i b i t e d between 27 and 45 days and p l a n t s o l d e r 
t h a n 4 5 days appeared t o b e immune. A l l d e t e r m i n a t e p igeonpea v a r i e t i e s 
t e s t e d were s u s c e p t i b l e t o i n f e c t i o n b y S . r o l f s i i , b u t t h e r e appears t o b e 
r e s i s t a n c e in some s e m i d e t e r m i n a t e t y p e s . 

3 8 7 . PLYMEN, F . J . 1933 . R e p o r t o f t h e Depar tmen t o f A g r i c u l t u r e , C e n t r a l 
P r o v i n c e s , Nagpur , 1 9 3 2 - 3 3 . 40 p p . 

I n a s e r i e s o f i n o c u l a t i o n e x p e r i m e n t s o n 7 2 c u l t u r e s o f p igeonpea a t Nagpur 
i n 1931-32 w i t h t h e w i l t o r g a n i s m ( F . v a s i n f e c t u m ) . t h e i n c i d e n c e o f 
i n f e c t i o n ranged f r om 3 to 94%. A t t e n t i o n i s now b e i n g c o n c e n t r a t e d on t h e 
deve lopment o f r e s i s t a n t s t r a i n s , i . e . , t h o s e showing n o t more t h a n 25% 
i n f e c t i o n . S t r a i n n o . 3 , h a v i n g a l r e a d y g i v e n s a t i s f a c t o r y r e s u l t s , has been 
r e l e a s e d f o r m u l t i p l i c a t i o n and d i s t r i b u t i o n . 

3 8 8 . PRASAD, M . , and CHAUDHARY, S .K . 1965 . S t u d i e s on t h e e f f e c t s o f c a r b o n and 
n i t r o g e n on m a c r o - c o n i d i a l , m i c r o - c o n i d i a l and ch lamydospo re p r o d u c t i o n i n 
F u s a r i u m u d u m B u t l e r . P r o c e e d i n g s o f t h e N a t i o n a l Academy o f Sc i ences o f 
I n d i a , S e c t i o n B 3 5 : 1 7 1 - 1 8 1 . 

Maximum d r y w e i g h t and maximum p r o d u c t i o n o f mac ro - and m i c r o c o n i d i a were 
o b t a i n e d on a medium c o n t a i n i n g C and N (as s u c r o s e and ammonium n i t r a t e ) at 
3 . 3 6 8 and 0 .03 g / l , r e s p e c t i v e l y . Cha lmydospore p r o d u c t i o n was independent 
o f t h e N c o n c e n t r a t i o n . 

3 8 9 . PRASAD, M . , and CHAUDHARY, S .K . 1966 . S t u d i e s on t h e e f f e c t o f d i f f e r e n t 
phosphorus c o n c e n t r a t i o n s o n t h e p r o d u c t i o n o f c h l a m y d o s p o r e s , m i c r o - c o n i d i a 
and m a c r o - c o n i d i a i n t h e c u l t u r e o f Fusa r i um u d u m B u t l e r . P r o c e e d i n g s o f t h e 
N a t i o n a l Academy o f S c i e n c e s , I n d i a , S e c t i o n B 3 6 : 4 3 - 4 8 . 

A c o n c e n t r a t i o n of 0.064% P in a l i q u i d medium was opt imum f o r m y c e l i a l 
g r o w t h and c o n i d i a l f o r m a t i o n o f F . udum f rom p l g e o n p e a , w h i l e 
ch lamydospo res were fo rmed i n abundance a t o n l y t h e l o w e s t l e v e l s 
( 0 . 0 0 2 - 0 . 0 0 4 % ) . 

3 9 0 . PRASAD, M . , and CHAUDHARY, S .K . 1 9 6 7 . E f f e c t o f s u l p h u r on s p o r u l a t l o n o f 
F u s a r i u m udum B u t l e r . J o u r n a l o f t h e I n d i a n B o t a n i c a l S o c i e t y 4 6 : 4 5 - 5 1 . 

A c o n c e n t r a t i o n of 0.032% S ( s u p p l i e d as MgS04) was opt imum f o r m y c e l i a l 
g r o w t h and c o n i d i a f o r m a t i o n o f F . udum f r om p i g e o n p e a , and 0 .008 -0 .016% f o r 
ch l amydospo re f o r m a t i o n . Growth and s p o r u l a t l o n d e c l i n e d s h a r p l y above t h e 
l e v e l o f t h e opt imum c o n c e n t r a t i o n s . 

3 9 1 . PRASAD, M . , and CHAUDHARY, S .K . 1 9 7 3 . V a r i a t i o n s in amino a c i d s and s u g a r s 
and t h e i r e f f e c t o n g r o w t h and s p o r u l a t l o n i n Fusa r i um oxysporum f . u d u m . 
P h y t o p a t h o l o g i s c h e Z e i t s c h r i f t 7 8 : 1 4 7 - 1 5 1 . 

Sugars and amino a c i d s were a n a l y s e d i n m y c e l i a l e x t r a c t s o f c u l t u r e s 
f i l t r a t e s o f Fusa r l um oxysporum f . s p . u d u m i n r e l a t i o n t o g r o w t h and s p o r e 
f o r m a t i o n . Suc rose i s n o t a s s i m i t a t e d a s such and h y d r o l y s i s i n t o g l u c o s e 
and f r u c t o s e i s e s s e n t i a l t o i n i t i a t e f o r m a t i o n o f m i c r o - and m a c r o c o n i d i a 
i n i t i a t i o n o f g l u c o s e and f r u c t o s e . I t i s s low a t t h e b e g i n n i n g b u t 
i n c r e a s e s w i t h r a p i d g r o w t h o f s p o r u l a t l o n . A l a n i n e g l u t a m i c a d d , - a m i n o 
b u t y r i c a d d and homo s e r i n e i n i t i a t e f o r m a t i o n o f m a c r o - and m i c r o c o n l d i a o n 
t h e 2nd d a y . A r g l n l n e and n i s t l d l n e s t i m u l a t e ch lamydospo re f o r m a t i o n o n t h e 
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9 t h and 1 0 t h d a y . W i t h t h e a p p e a r a n c e o f a s p a r a g i n e and c y s t i n e i n t h e 
m y c e l i a l e x t r a c t , t h e number o f m a c r o c o n i d i a d e c r e a s e s whereas m y c e l i a l 
g r o w t h and f o r m a t i o n o f o t h e r s p o r e f o r m s c o n t i n u e s s t e a d i l y . The a p p e a r a n c e 
o f g l y c i n e and s e r i n e c o r r e s p o n d s t o a r a p i d i n c r e a s e i n m y c e l i a l w e i g h t . 
L a r g e r numbers and amounts o f amino a c i d s w e r e f o u n d i n m y c e l i a l e x t r a c t s 
t h a n u n c u l t u r e f i l t r a t e s . 

3 9 2 . PRASAD, M . , and CHAUDHARY, S .K . 1 9 7 4 . I n v i t r o p r o d u c t i o n o f f u s a r i c a c i d and 
i t s i m p a c t on g r o w t h and s p o r u l a t i o n i n F u s a r i u m oxysporum f . udum. 
P h y t o p a t h o l o g i s c h e Z e i t s c h r i f t 8 0 : 2 7 9 - 2 8 2 . 

I s o l a t e s o f F . oxysporum f . s p . udum f r o m p i g e o n p e a l i b e r a t e d f u s a r i c a c i d 
d u r i n g t h e r a p i d g r o w t h phase o f t h e m y c e l i u m . The t o x i n was d e t e c t e d i n 
b o t h t h e m y c e l i a l e x t r a c t and t h e c u l t u r a l f i l t r a t e . A d d i t i o n o f Z n t o t h e 
c u l t u r e medium s t i m u l a t e d f u s a r i c a c i d a c c u m u l a t i o n c o n s i d e r a b l y and r e d u c e d 
t h e p r o d u c t i o n o f m i c r o c o n i d i a . 

3 9 3 . PRASAD, M . , and CHAUDHARY, S .K . 1 9 7 4 . Amino a c i d s and f u s a r i c a c i d p r o d u c t i o n 
i n t i s s u e s o f C a j a n u s c a j a n i n f e c t e d w i t h F u s a r i u m oxysporum f . udum 
p a t h o g e n i c f u n g i . P h y t o p a t h o l o g l s c h e Z e i t s c h r i f t 8 1 : 3 3 9 - 3 4 5 . 

I n a l l p i g e o n p e a v a r i e t i e s s t u d i e d amino a c i d s d e c r e a s e d a f t e r i n f e c t i o n w i t h 
F . oxyspo rum f . s p . udum. I n o c u l a t e d p l a n t s y i e l d e d f u s a r i c a c i d f r o m r o o t 
and s h o o t e x t r a c t s , t h e l a r g e s t amount o c c u r r i n g i n t h e mos t s u s c e p t i b l e 
v a r i e t i e s — e a r l y 269 and 3 4 8 . C o n t i n u e d p r e s e n c e o f l e u c i n e / i s o l e u c i n e i n 
d i s e a s e d t i s s u e s may s t i m u l a t e f u s a r i c a c i d p r o d u c t i o n . 

3 9 4 . PRASAD, M . , and CHAUDHARY, S .K . 1 9 7 5 . I n f l u e n c e o f v i t a m i n s on g r o w t h and 
s p o r u l a t i o n o f F u s a r i u m oxysporum f . s p . udum. P h y t o p a t h o l o g i s c h e 
Z e i t s c h r i f t 8 2 : 5 6 - 6 2 . 

P y r i d o x i n e and r i b o f l a v i n s t i m u l a t e d m y c e l i a l g r o w t h o f F . oxysporum f . s p . 
udum ( F . udum) b u t i n h i b i t e d t h e f o r m a t i o n o f m a c r o - and m i c r o c o n i d l a . 
I n o s i t o l , t h i a m i n e , and b i o t i n had l i t t l e e f f e c t o n g r o w t h , s t i m u l a t e d 
m i c r o c o n i d l a and r e p r e s s e d m a c r o c o n i d i a . A l l 1 0 v i t a m i n s t e s t e d s t i m u l a t e d 
c h l a m y d o s p o r e p r o d u c t i o n . B i o t i n i n c r e a s e d t h e s i z e o f a l l s p o r e f o r m s , 
t h i a m i n e i n c r e a s e d t h a t o f m a c r o c o n i d l a , and i n o s i t o l t h a t o f c h l a m y d o s p o r e s . 

3 9 5 . PRASAD, M . , and CHAUDHARY, S .K . 1 9 7 6 . I n f l u e n c e o f IAA and GA on m y c e l i a l 
o u t p u t and s p o r u l a t i o n o f v a r i e d s p o r e f o r m s o f F u s a r i u m oxysporum f . s p . 
udum. I n d i a n P h y t o p a t h o l o g y 2 9 : 1 9 3 - 1 9 4 . 

The e f f e c t o f d i f f e r e n t c o n c e n t r a t i o n s o f i n d o l e a c e t i c a d d and g i b b e r e l l i c 
a c i d o n m y c e l i a l g r o w t h , and t h e v a r i a t i o n i n p o p u l a t i o n s and s i z e o f t h r e e 
s p o r e f o r m s o f F . oxysporum f . s p . udum ( F . udum) , a r e d e s c r i b e d . 

3 9 6 . PRASAD, M . , and CHAUDHARY, S .K . 1 9 7 7 . R e l a t i o n o f pH l e v e l s and v a r i e d 
n u t r i e n t med ia t o g r o w t h and s p o r u l a t i o n o f F u s a r i u m o x y s p o r u m f . udum 
( B u t l e r ) S n . e t H . Resea rch J o u r n a l o f Ranchi U n i v e r s i t y 1 3 : 2 1 4 - 2 2 2 . 

I n F . oxyspo rum f . s p . udum t h e b e s t m y c e l i a l g r o w t h and s p o r u l a t i o n o f 
m a c r o - and m i c r o c o n i d l a w e r e r e c o r d e d a t a p H l e v e l o f 6 . 0 ; c h l a m d y d o s p o r e s , 
h o w e v e r , s p o r u l a t e d b e s t a t p H 3 . 5 and l e a s t a t p H 6 . 0 . Fo r m a c r o - and 
m i c r o c o n i d i a l s p o r u l a t i o n , a s w e l l a s f o r m y c e l i a l a c c u m u l a t i o n , t h e p H l e v e l 
o f 6 . 5 had a p o s i t i v e a d v e r s e e f f e c t . W i t h i n c r e a s i n g age o f t h e c u l t u r e , 
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the comparative performance of the d i f f e r e n t media va r i ed . The best growth 
was in Rawl in 's and Richard's media, and the sporu la t ion of macro- and 
m1croconidia was best in potato-dextrose and Czapek's media, respec t i ve ly . 

397. PRASAD, M., and CHAUDHARY, S.K. 1977. E f fec t of d i f f e r e n t concentrat ions of 
D l - i so leuc ine , D l - va l i ne , and Dl -a lan ine on growth and sporu la t ion in 
Fusarium oxysporum f. i l ium ( B u t l . ) Sn. et H. Z e n t r a l b l a t t f u r 
Bak ter ia log ie , Parasitenkunde, In fek t ions Krankheiten und Hygiene 
132:735-739. 

Added as ex t ra N to the already-present inorganic source, DL-alanine and 
D l - va l i ne inh ib i ted the growth of F. oxysporum f . s p . udum. D l - va l i ne 
st imulated microconid ia l formation in young cu l tu res , and at the lowest 
concentrat ion, depressed macroconidial sporu la t lon in both young and o ld 
cu l t u res . In o ld cu l tu res the lowest concentrat ion of va l ine st imulated 
chlamydospore d i f f e r e n t i a t i o n rap id ly , higher concentrat ions being less 
e f f e c t i v e . Dl -a lan ine depressed both macro- and microconidia l sporu la t lon 
whereas D l - i so leuc ine st imulated it. Spec i f ic doses of the three amino acids 
are needed when appl ied to already-present N sources. Mycel ial growth and 
sporu la t lon ( a l l three spore forms) were also condit ioned by the age of the 
c u l t u r e . 

398. PRASAD, N. 1978. Status of f usa r la l w i l t s . Indian Journal of Mycology and 
Plant Pathology 8:5-18. 

The s tatus of f usa r la l w i l t s of cumin, castor, Unseed, cot ton, l e n t i l , 
pigeonpea, sesamum, coriander, and Eruca sat iva in Ind ia is discussed in 
de ta i l , w i th p a r t i c u l a r reference to the problems of v a r i a b i l i t y in 
w i l t - caus ing fusar ia , host-pathogen in teract ions, and t h e i r remedial 
measures. 

399. PRASAD, S.N. 1965. Studies on s t e r i l i t y disease of 'rahar' (Cajanus cajan) 
Allahabad Farmer 39:235-237. 

Symptoms of the mosaic v i r u s disease on small and c h l o r o t i c leaves and the 
suppression of the f lower ing are l i s t e d . F i r s t symptoms in l a t e v a r i e t i e s 
appeared on the 10th day a f t e r the date of f i r s t f l ower ing . A l l v a r i e t i e s 
were more or less suscept ib le to the disease. At harvest ing t ime in fec t ion 
was 100% in medium-late v a r i e t i e s . Severely diseased branches did not form 
f lower buds. 

400. PRESTON, N.W. 1977. Cajanone: an ant i fungal isoflavanone from Cajanus ca jan. 
Phytochemistry 16:144-145. 

The ant i fungal compound, cajanone, is i den t i f i ed as the major compound of the 
roots of plgeonpea of which it comprises approximately 0.14% dry weight. 
Cajanone, isolated by t h i n - l a y e r chromatography from a methanolic ex t rac t of 
dr ied and m i l l ed pigeonpea roots, t o t a l l y inh ib i ted germ-tube growth of F. 
oxvsporum f . s p . udum, the pigeonpea w i l t pathogen, at 50 ppm in v i t r o . 

401 . PURKAYASTHA, R.P., and DAS, A. 1973. Amino acids associated w i th 
pathogenic i ty of UY-induced mutants of Fusarium udum i n c i t i n g w i l t of 
pigeonpea. Proceedings of the Indian Science Congress 60:357. (Abst rac t . ) 

A v i r u l e n t s t r a i n (FU 13) of F. udum was subjected to UV r a d i a t i o n . The 
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0.01% surv iva l was most useful in producing the highest r a t e of mutat ion. Of 
the 400 s u r v i v i n g colonies s tud ied, e ight stable amino a d d d e f i c i e n t mutants 
were isolated and character ized. Four of these mutants required methionine 
e i t h e r s ingly or a l t e r n a t e l y whi le one mutant (M602) had three a l t e r n a t e 
d e f i c i e n c i e s as methionine/cysteine/cyst ine. Growth responses of M602 and a 
methionine-required mutant (M602) were studied in v i t r o . The pathogenic i t ies 
of M602 and M607 were tested on a suscept ible v a r i e t y of pigeonpea. It was 
observed t h a t inocula, supplemented w i t h optimal concentrat ions of the 
required amino acids, p a r t i a l l y restored the pathogenicity of the t e s t 
mutants t h a t were otherwise nonpathogenic. Methionine, however, appeared to 
have an important r o l e in pathogenesis. 

402. PURKAYASTHA, R.P., and CHATTOPADHYAY, M. 1975. A n t i b i o t i c s e n s i t i v i t y of 
normal and amino-def 1 d e n t mutants of Fusarium udum in r e l a t i o n to contro l of 
w i l t disease of Cajanus cajan (L.) M i l l s p . Indian Journal of Experimental 
Biology 13:58-60. 

S e n s i t i v i t y of three UV-1nduced amino a d d d e f i c i e n t mutants in F. udum and 
t h e i r parent s t r a i n (FU-13) to four a n t i b i o t i c s was tested in v i t r o . 
Aureofungin (100 μ g/ml) most e f f e c t i v e l y inh ib i ted spore germination, germ 
tube, and mycelial growth of the t e s t s t r a i n s . Pathogenicity t e s t s on 
pigeonpea revealed t h a t FU-13 and M802 were v i r u l e n t and a v i r u l e n t , 
r e s p e c t i v e l y , whi le M602 and M607 were nonpathogenic. Select ive t o x i c i t y of 
a n t i b i o t i c s to t e s t s t r a i n s was discussed in r e l a t i o n to the contro l of w i l t 
disease of pigeonpea. 

403. PURSEGLOVE, J.W. 1968. Tropical crops. Dicotyledons 1. London, UK: 
Longmans. p. 240. 

W1lt caused by the soi l -borne fungus F. udum is the most important disease 
of pigeonpea in I n d i a . Physalospora sp is the cause of a serious disease of 
pigeonpea, p a r t i c u l a r l y those grown as a perennia l . S imi lar diseases are 
caused by Diplodia cajani and Phoma sp. 

404. QAIYUM, A. 1965. Studies on P h v l l o s t l c t a leaf spot of arhar (Cajanus c a j a n ) . 
M.Sc. t h e s i s , Agra U n i v e r s i t y , I n d i a . 

405. RACHIE, K.O., and WURSTER, R.T. 1971. The p o t e n t i a l of pigeonpea (Calanus 
cajan M i l l s p . ) as a h o r t i c u l t u r a l crop in East A f r i c a . Acta H o r t i c u l t u r a e 
21:172-178. 

In East A f r i c a , pigeonpeas are attacked by r e l a t i v e l y few diseases and pests. 
In pigeonpea germplasm t r i a l s at Kabanyolo, Uganda, a few diseases were 
observed to limit product ion. These were: basal stem canker (possibly 
Macrophomina s p ) , which causes death of af fected p l a n t s ; leaf spot 
(Cercospora sp) which reduces y i e l d s in suscept ible l i n e s and may cause ear ly 
leaf-shedding, f lower a b o r t i o n , and/or poor pod development; powdery mildew 
( L . t a u r i c a ) which may cause leaf-shedding; and b a c t e r i a l leaf spots t h a t 
are most serious during the rainy season. 

406. RACHIE, K.O., and ROBERTS, L.M. 1974. Grain legumes of the lowland t r o p i c s . 
Advances 1n Agronomy 26:1-132. 

In the lowland t r o p i c s pigeonpea appears to be more r e s i s t a n t to d i f f e r e n t 
diseases than many other food legumes. Important diseases a f f e c t i n g 
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p igeonpeas i n d i f f e r e n t r e g i o n s o f t h e w o r l d a r e l i s t e d . P r a c t i c a l 
approaches t o d i s e a s e c o n t r o l a r e t h r o u g h r e s i s t a n t v a r i e t i e s , c u l t u r a l 
p r a c t i c e s , and seed t r e a t m e n t s . F u n g i c i d a l seed d r e s s i n g s a r e o f t e n used t o 
c o n t r o l s e e d l i n g d i s e a s e s . 

4 0 7 . RAMAKRISHNAN, K . , and KANDASWAMY, T . K . 1972 . I n v e s t i g a t i o n s on v i r u s d i s e a s e s 
o f p u l s e c r o p s i n Tami l Nadu: f i n a l t e c h n i c a l r e p o r t . C o i m b a t o r e , Tami l 
Nadu, I n d i a : Tami l Nadu A g r i c u l t u r a l U n i v e r s i t y . 53 pp . 

A s u r v e y was made t h r o u g h o u t t h e s t a t e o f Tami l Nadu t o f i n d o u t t h e 
p r e v a l e n c e and e x t e n t o f i n f e c t i o n o f s t e r i l i t y mosaic d i s e a s e . A t o t a l o f 
1246 h o l d i n g s , c o v e r i n g an a r e a o f 9142 ha o f p igeonpea , were s u r v e y e d . The 
p e r c e n t a g e o f i n c i d e n c e , w i t h m i l d o r s e v e r e fo rms o f t h e d i s e a s e , ranged 
f r o m s t r a y t o 3 0 . I n a few p l a c e s t h e i n c i d e n c e was 75-100%. The 
symptomato logy o f t h e d i s e a s e was a l s o s t u d i e d i n d e t a i l . S t u d i e s o f 
t r a n s m i s s i o n had shown t h a t a n e r i o p h y i d m i t e , A c e r i a c a j a n i , wh ich does n o t 
seem t o have o t h e r h o s t p l a n t s was t h e t r a n s m i t t i n g agen t o f t h e d i s e a s e . 
The v a r i e t i e s NP(WR)-15, P-4835, P-1778, P-1289, P-1100, and P-2621 showed 
o n l y m i l d r e a c t i o n and l e s s t h a n 3% i n c i d e n c e . 

4 0 8 . RAMAKRISHNAN, T . S . , and SUNDARAM, N.V. 1955 . Notes on some f u n g i f rom s o u t h 
I n d i a . I V . I n d i a n P h y t o p a t h o l o g y 7 : 1 4 0 - 1 5 1 . 

W o r o n i n e l l a u m b i l i c a t a ( S y n c h y t r i u m u m b i l i c a t u m ) i s r e c o r d e d o n p i g e o n p e a . 

4 0 9 . RAMPERSAD, M. 1976 . D e t e r m i n a t i o n o f u r e d o s p o r e g e r m i n a t i o n in p i g e o n p e a . 
A p p l i e d Bo tany Study P r o j e c t , U n i v e r s i t y o f West I n d i e s , S t . A u g u s t i n e , 
T r i n i d a d , T r i n i d a d and Tobago. 

An i n v i v o t e c h n i q u e f o r o b s e r v i n g u r e d o s p o r e g e r m i n a t i o n (Uredo c a j a n i ) has 
been d e v e l o p e d . T h i s showed t h a t u r e d o s p o r e s p e n e t r a t e d t h e l e a f w i t h i n 8 h 
a f t e r i n o c u l a t i o n . 

4 1 0 . RANGEL, E . 1915 . [Fungus p a r a s i t e s o f p igeonpea (Ca janus i n d i c u s S p r e n g . ) ] 
( I n P t . ) B o l e t i m d e A g r i c u l t u r a Sao P a u l o 1 6 : 1 4 5 - 1 5 6 . 

A d e t a i l e d d e s c r i p t i o n i s g i v e n o f s e v e r a l n e w l y - i d e n t i f i e d f ungus pa thogens 
o f p igeonpea i n B r a z i l . These a r e Ce rcospo ra i n s t a b i l i s , C o l l e t o t r i c h u m 
c a j a n i , Phoma c a j a n i , P h y l l o s t i c t a c a j a n i , a n d V e l l o s i e l l a c a j a n i . 

4 1 1 . RANGEL, E . 1916 . Fungus p a r a s i t i e s o f p igeonpea (Ca ianus i n d i c u s Sp reng . ( I n 
P t . ) . Lavou ra 1 8 : 5 - 1 2 . 

See 4 1 0 : t h e same p a p e r . 

4 1 2 . RAO, V .G . 1964 . The genus P h y l l o s t i c t a in Bombay, M a h a r a s h t r a . I V . 
M y c o p a t h o l o g i a 2 2 : 1 5 7 - 1 6 6 . 

New s p e c i e s f o r t h e s t a t e o f M a h a r a s h t r a i n c l u d e P h y l l o s t i c t a c a j a n i o n 
p i g e o n p e a . 

4 1 3 . RATHI, Y . P . S . , and NENE, Y . L . 1976 . I n f l u e n c e o f d i f f e r e n t h o s t c o m b i n a t i o n s 
o n v i r u s - v e c t o r r e l a t i o n o f mung bean y e l l o w mosaic v i r u s . Pan tnaga r J o u r n a l 
o f Research 1 : 1 0 7 - 1 1 1 . 
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The i n f l u e n c e o f d i f f e r e n t s o u r c e - t e s t c o m b i n a t i o n s i n t h e v i r u s - v e c t o r 
r e l a t i o n s h i p o f mung bean y e l l o w m o s a i c v i r u s (MYMV) was s t u d i e d . The 
minimum a c q u i s i t i o n and i n o c u l a t i o n p e r i o d s r e q u i r e d f o r w h i t e f l y a d u l t s 
( B e m i s i a t a b a c i ) t o become I n f e c t i v e v a r i e d f r o m 1 5 t o >60 m1n and 1 0 t o >60 
m1n, r e s p e c t i v e l y . The a d u l t s r e q u i r e l o n g e r a c q u i s i t i o n and i n o c u l a t i o n 
p e r i o d s t o i n f e c t B r a g g s o y b e a n and T - 2 1 p i g e o n p e a t h a n t o i n f e c t b l a c k g r a m 
and mung b e a n . 

4 1 4 . RATHI, Y . P . S . , and LAL, S . 1 9 7 7 . W i l t d i s e a s e o f p i g e o n p e a c a u s e d b y 
M a c r o p h o m i n a p h a s e o l i . A c t a B o t a n i c a I n d i c a 5 : 8 3 - 8 4 . 

4 1 5 . RATHI, Y . P . S . 1 9 7 9 . Temik t r e a t m e n t o f p i g e o n p e a s e e d s f o r p r e v e n t i o n o f 
s t e r i l i t y m o s a i c . A c t a B o t a n l c a I n d l c a 7 : 9 0 - 9 1 . 

P l a n t s f r o m s e e d t r e a t e d w i t h Temlk 10G (10% a l d i c a r b ) , a g r a n u l a r s y s t e m i c 
p e s t i c i d e , and i n o c u l a t e d a t w e e k l y i n t e r v a l s f o r 8 weeks d i d n o t e x h i b i t 
symptoms o f p i g e o n p e a s t e r i l i t y m o s a i c v i r u s u n t i l m a t u r i t y . 

4 1 6 . RAUT, N . K . , and BHOMBE, B . B . 1 9 7 1 . A r e v i e w o f t h e w o r k o f s e l e c t i o n o f t u r 
v a r i e t i e s r e s i s t a n t t o F u s a r i u m w i l t a t C o l l e g e o f A g r i c u l t u r e , P a r b h a n i 
( M S ) . M a g a z i n e , C o l l e g e o f A g r i c u l t u r e , P a r b h a n l 1 2 : 3 7 - 4 2 . 

T w e l v e s e l e c t i o n s (Seven B o r 1 - l l s e l e c t i o n s , T u l j a p u r 4 5 5 , L a t u r 4 6 6 - I , 
L a t u r - 4 7 6 - I I , D T - 2 3 0 , and M 4 x K-132) showed c o n s i d e r a b l e r e s i s t a n c e t o t h e 
w i l t . 

4 1 7 . RAVISHANKER. 1 9 3 6 . I s o l a t i o n o f w i l t - r e s i s t a n t t u r . Nagpur A g r i c u l t u r a l 
College Magazine 10:162-167. 

The isolated CP (Central Provinces) types of pigeonpea were tested f o r w i l t 
resistance continuously f o r 4 years in a w i l t - i n f e c t e d area. EB-38, a s t r a i n 
from CP type 9, was found to possess the greatest resistance to the disease. 
The y i e l d p o t e n t i a l of EB-38 was compared w i t h the standard v a r i e t i e s EB-2 
and EB-3. EB-38 was found to be almost as good a y i e l d e r as these two 
v a r i e t i e s . The w i l t - r e s i s t a n t Pusa types are not s u i t a b l e f o r the condi t ions 
of t h i s Province. EB-38 is recommended f o r locat ions where w i l t is endemic, 
and EB-3 f o r w i l t - f r e e areas. 

418. RAYCHAUDHURI, S.P. 1941. Studies on the canker disease of pigeonpea (Cajanus 
cajan [ L . ] M l l l s p . ) caused by Dip lodia cajani nov. sp. Thesis, Indian 
A g r i c u l t u r a l Research I n s t i t u t e , New D e l h i , I n d i a . 

419. RAYCHAUDHURI, S.P. 1942. A disease of pigeonpea (Cajanus cajan [ L . ] M i l l s p . ) 
caused by Dlplodla cajani spec. nov. Indian Journal of A g r i c u l t u r a l 
Sciences 12:837-847. 

A species of Diplodia, apparently d i s t i n c t from any h i t h e r t o described, was 
isolated from cankered pigeonpea plants of the 1939 and 1940 crops received 
from the Imperial A g r i c u l t u r a l Research I n s t i t u t e , Pusa, and is named D. 
cajani n.sp. The fungus is characterized by an ol ive-green to brown mycelium 
(black in the mass), 2.6-8.6 (average 4.3) μ in diameter; globose, 
o s t i o l a t e , erumpent pycnidia, 301-464 (405) μ in diameter; and b i c e l l u l a r , 
ovate, sometimes ovoid to e l l i p s o i d c o n i d i a , 21.5-30.1 by 10.8-12.9 (25.1 by 
12.7) μ, attached by the narrower end to short needle-shaped, pale to dark 
brown conidiophores. The upper c e l l of the conidium invariably germinates 
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f i r s t , p r o d u c i n g a germ t u b e in 5 h, w h i l e a p e r i o d of 15 -20 h is r e q u i r e d by 
t h e l o w e r c e l l f o r t h e same p r o c e s s . 

The p r i m a r y symptoms o f t h e d i s e a s e a r e t h i c k e n i n g and d i s t o r t i o n o f t h e 
c o l l a r r e g i o n , d e v e l o p i n g a f t e r 2 0 - 3 0 days i n t o l a r g e , d e e p - s e a t e d c a n k e r s , 
wh i ch u s u a l l y sp read and g i r d l e t h e stem, c a u s i n g t h e c o l l a p s e o f t h e p l a n t 
( t h o u g h p a r t i a l r e c o v e r y t h r o u g h c a l l u s f o r m a t i o n o c c a s i o n a l l y t a k e s p l a c e ) . 
The c a n k e r e d p o r t i o n o f t h e s tem i s o f t e n t w i s t e d , ow ing t o t h e unequal 
deve lopmen t o f t h e wood, and i n advanced s t a g e s o f i n f e c t i o n t h e i n t e r n a l 
t i s s u e s , a few c e n t i m e t e r s above t h e l e s i o n , a r e d i s c o l o r e d ; a t t h i s s i t e 
a d v e n t i t i o u s r o o t s a r e p r o d u c e d . M i c r o s c o p i c e x a m i n a t i o n o f t h e s l a t e - b l u e 
t i s s u e s ( l i k e w i s e a f e a t u r e o f t h e s i m i l a r d i s e a s e s o f p i geonpea d e s c r i b e d b y 
Leach and W r i g h t f r om T r i n i d a d ) r e v e a l e d t h e p resence o f myce l i um i n t h e 
p r i m a r y and secondary xy l em v e s s e l s . 

P o s i t i v e r e s u l t s were o b t a i n e d i n i n o c u l a t i o n e x p e r i m e n t s w i t h p u r e 
c u l t u r e s o f f o u r i s o l a t e s o f D . c a j a n i o n wounded and unwounded p l a n t s , t h e 
s e v e r i t y o f t h e symptoms b e i n g g r e a t l y i nc reased b y p r e v i o u s i n j u r y t o t h e 
c o l l a r . 

The minimum, opt imum, and maximum t e m p e r a t u r e s f o r t h e g r o w t h o f t h e 
f u n g u s o n p o t a t o d e x t r o s e aga r ( t h e b e s t o f t h e media t e s t e d ) were below 2 0 , 
30, and above 35 C, r e s p e c t i v e l y . 

4 2 0 . RAYCHAUDHURI, S .P . 1947 . F u r t h e r s t u d i e s o n D i p l o d i a c a j a n i R a y c h a u d h u r i . 
J o u r n a l o f t h e I n d i a n B o t a n i c a l S o c i e t y 2 6 : 2 2 1 - 2 2 5 . 

Growth and c u l t u r e o f s e v e r a l s t r a i n s o f D i p l o d i a c a j a n i f rom canke red 
p lgeonpea a r e d e s c r i b e d . 

4 2 1 . RAYCHAUDHURI, S . P . 1968 . D i s e a s e s o f p u l s e s pose a c h a l l e n g e t o p l a n t 

p a t h o l o g i s t s , b r e e d e r s . I n d i a n Farming 1 7 : 3 9 - 4 3 . 

V a r i e t i e s r e s i s t a n t t o p igeonpea w i l t i n c l u d e NPWR-15, - 1 6 , and - 4 2 . 

4 2 2 . REDDY, M.V., and NENE, Y . L . 1979 . R i n g s p o t symptom: a g e n o t y p i c e x p r e s s i o n 
o f p i geonpea s t e r i l i t y m o s a i c . T r o p i c a l G r a i n Legume B u l l e t i n 1 5 : 2 7 - 2 9 . 
The s t e r i l i t y mosa ic m a n i f e s t s i t s e l f t h r o u g h r i n g - s p o t symptoms i n c e r t a i n 
g e n o t y p e s . The r i n g - s p o t symptom i s c o n s i d e r e d to be a t o l e r a n t r e a c t i o n 
because such g e n o t y p e s showed a p p a r e n t l y normal f l o w e r i n g and podd ing i n 
s p i t e o f i n f e c t i o n . 

4 2 3 . REDDY, M .V . , and NENE, Y . L . 1980 . I n f l u e n c e o f s t e r i l i t y mosa ic r e s i s t a n t 
p i geonpeas o n m u l t i p l i c a t i o n o f t h e m i t e v e c t o r . I n d i a n P h y t o p a t h o l o g y 
3 3 : 6 1 - 6 3 . 

P igeonpea l i n e s r e s i s t a n t t o t h e c a u s a l a g e n t o f s t e r i l i t y mosa ic d i d n o t 
p e r m i t c o n t i n u e d m u l t i p l i c a t i o n o f i t s e r i o p h y i d m i t e v e c t o r A c e r i a c a j a n i . 
R e s i s t a n c e t o t h e c a u s a l a g e n t and l a c k o f c o n t i n u e d m u l t i p l i c a t i o n o f t h e 
m i t e v e c t o r o n t h e s e l i n e s a r e e x p e c t e d t o p r o v i d e g r e a t e r s t a b i l i t y o f 
r e s i s t a n c e t o t h e d i s e a s e . 

4 2 4 . REDDY, M.V., and NENE, Y . L . 1 9 8 1 . Some a s p e c t s o f f i e l d s c r e e n i n g o f 
p i geonpea f o r r e s i s t a n c e t o s t e r i l i t y mosa ic d i s e a s e . Pages 285 -289 i n 
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Proceedings of the In ternat iona l Workshop on Pigeonpeas, 15-19 Dec 1980, 
ICRISAT Center, India. v .2 . Patancheru, A.P. 502 324, I nd i a : In te rna t iona l 
Crops Research I n s t i t u t e fo r the Semi-Arid Tropics. 

The " i n f e c t o r row" or "spreader row" system was found to be very e f f e c t i v e 
f o r large-scale f i e l d screenings o f pigeonpea fo r resistance to s t e r i l i t y 
mosaic. The system consists of advance p lant ing of a suscept ible c u l t i v a r at 
frequent i n te rva l s in the f i e l d or at one edge of the f i e l d and a r t i f i c i a l l y 
inocu la t ing it through a leaf s tap l ing technique. Test mater ia ls are planted 
at the normal sowing t ime, wi th disease ind ica tor rows. Plants not showing 
in fec t ion 30 days a f te r p lant ing are inoculated by the " l e a f - s t a p l i n g " 
technique. When disease development is delayed, plants not showing symptoms 
are topped, and the fresh regrowth is examined fo r symptoms. Early 
observat ions, 30-45 days a f te r p lan t ing , are essent ial to properly detect the 
mi ld mosaic and r ing-spot react ions, as these might get masked wi th age in 
ce r ta in genotypes. 

425. REDDY, M.V., and NENE, Y.L. 1981. Estimation of y i e l d loss in pigeonpea due 
to s t e r i l i t y mosaic. Pages 305-312 in Proceedings of the In ternat iona l 
Workshop on Pigeonpeas, 15-19 Dec 1980, ICRISAT Center, I nd ia . v . 2 . 
Patancheru, A.P. 502 324, I nd ia : In ternat iona l Crops Research I n s t i t u t e fo r 
the Semi-Arid Tropics. 

The e f fec t of s t e r i l i t y mosaic on y i e l d and y i e l d components of the e a r l y - , 
medium- and late-matur ing c u l t i v a r s of pigeonpea was studied in both f i e l d 
and pot t r i a l s . In a f i e l d t r i a l in 1975-76, the e f fec t of the disease on 
y i e l d and y i e l d components of a medium-maturity suscept ible c u l t l v a r ( ICP-1), 
when infected at d i f f e r e n t ages, was analyzed. The incubation period was 
found to be longer in older p lants . In fec t ions up to 45 days mostly resul ted 
in complete s t e r i l i t y , but s u s c e p t i b i l i t y of the p lant was found to decrease 
wi th age. Early in fec t ions caused considerable increase in the number of 
secondary branches, prolonged the durat ion of the crop, and caused y i e l d loss 
to the extent of 95%. The loss decreased wi th the increase in age at 
i n f e c t i o n . Simi lar resu l ts were obtained when the experiment was repeated in 
the 1977-78 season. An increase in the number of t e r t i a r y branches was also 
found in plants infected ea r l y . In a pot t r i a l wi th cv T-21 , an 
ear ly-matur ing c u l t i v a r , s im i la r resu l ts were obtained. The reduction in 
y ie lds of a late-matur ing c u l t i v a r , NP(WR)-15, which shows mi ld mosaic 
symptoms, was less . 

426. (Deleted.) 

427. REDDY, M.V., NENE, Y .L . , and KANNAIYAN, J. 1981. i d e n t i f i c a t i o n and 
u t i l i z a t i o n of mu l t ip le disease resistance in pigeonpea. Pages 83-85 in 
Proceedings of the FAI Group Discussion on Increasing Pulse and Oilseed 
Production in Ind ia , 4-5 Sept 1980, New De lh i , I nd ia . New De lh i , I n d i a : 
F e r t i l i z e r Associat ion o f Ind ia . 

Sources of resistance to w i l t , s t e r i l i t y mosaic, and Phytophthora b l i g h t , 
i nd i v i dua l l y as wel l as in various combinations, are reported. 

428. RIZWI, M.A. 1978. A new leaf spot disease of pigeonpea. Indian 
Phytopathology 31:235. 

Cladosporium cladosporioides (F r . ) de Vr. caused a severe leaf spot of 
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pigeonpea in Bhagalpur (Bihar) dur ing the 1975-76 season. The disease is 
character ized by gray ish , c i r c u l a r spots surrounded by a yellow halo zone. 

429. RODRIGUEZ-KABANA, R., and INGRAM, E.G. 1978. Suscep t i b i l i t y of pigeonpeas to 
p lant pa ras i t i c nematodes in Alabama. Nematropica 8:32-34. 

In greenhouse s tud ies , roots of pigeonpeas grown in s o i l from a soybean f i e l d 
c o n t a i n e d H o p l o l a i m u s g a l e a t u s , P r a t y l e n c h u s b r a c h y u r u s , a n d T y l e n c h o r h y n c h u s 
c l a y t o n i . I n s o i l f r om a c o t t o n f i e l d , t h e r o o t s c o n t a i n e d H e l i c o t y l e n c h u s 
d i h y s t e r a and P . s c h r i b n e r i . P igeonpea r o o t s we re s e v e r e l y a t t a c k e d by 
M e l o i d o g y n e a r e n a r i a i n s o i l f r om a g r o u n d n u t f i e l d . R e s u l t s i n d i c a t e t h a t 
p igeonpeas may n o t be s u i t a b l e to use in r o t a t i o n schemes in 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 . 

4 3 0 . ROHEWAL, S . S . , JOSHI , B . C . , and SINGH, S .P . 1966 . A r h a r S-103 an e r e c t t y p e 
y i e l d i n g h i g h . I n d i a n Farming 1 6 : 3 1 . 

S-103 i s a t a l l and e r e c t v a r i e t y o f p igeonpea w i t h p r o f u s e pod f o r m a t i o n . 
The seeds a r e l a r g e and brown and t h e p l a n t s a r e h i g h l y t o l e r a n t o f F . udum. 

4 3 1 . ROMAN, J . 1964 . Immun i t y o f suga rcane t o t h e r e n i f o r m nematode. J o u r n a l o f 
A g r i c u l t u r e o f 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 4 8 : 1 6 2 - 1 6 3 . 

F i e l d s o i l f r om P u e r t o R i c o , n a t u r a l l y i n f e s t e d w i t h t h e r e n i f o r m nematode 
R o t y l e n c h u l u s r e n i f o r m i s , was p l a n t e d t o s e v e r a l c r o p s , i n c l u d i n g p i g e o n p e a , 
in t h e g r e e n h o u s e . A f t e r 1 y e a r o n l y p igeonpeas and m a r i g o l d s i nc reased R. 
r e n i f o r m i s t o h i g h numbers , w i t h p igeonpeas p r o d u c i n g t h e h i g h e s t p o p u l a t i o n . 

4 3 2 . ROY, T . C . 1949 . I . S t u d i e s o n t h e s o i l m i c r o o r g a n i s m s w i t h s p e c i a l r e f e r e n c e 
t o t h e i r a n t i b i o t i c e f f e c t o n Fusa r ium udum B u t l e r , t h e w i l t o r g a n i s m o f 
a r h a r (Ca janus c a j a n [ L i n n . ] M i l l s p . ) . I I . Some a s p e c t s o f c u l t u r a l 
v a r i a t i o n and t a x o n o m i c c o n s i d e r a t i o n s o f F . udum B u t l . , t h e causa l o r g a n i s m 
o f w i l t o f p i g e o n p e a . T h e s i s , I n d i a n A g r i c u l t u r a l Research I n s t i t u t e , New 
D e l h i , I n d i a . 6 2 p p . 

4 3 3 . RUBAIHAYO, P . R . , and ONIM, J . F . M . 1975 . A s t u d y o f some c h a r a c t e r s o f 
p i g e o n p e a . SABRAO J o u r n a l 7 : 1 8 3 - 1 8 7 . 

The re were s i g n i f i c a n t d i f f e r e n c e s i n t h e i n c i d e n c e o f a l e a f - s p o t d i s e a s e 
caused b y M y c o v e l l o s i e l l a c a j a n i a t f i v e l o c a t i o n s i n Uganda. On ly a t 
K a b a n y o l o , wh i ch has a we t and humid c l i m a t e d u r i n g t h e p i g e o n p e a - g r o w i n g 
s e a s o n , was t h e r e a s i g n i f i c a n t c o r r e l a t i o n between g r a i n y i e l d and d i s e a s e 
i n c i d e n c e . A t t h e o t h e r l o c a t i o n s , w h i c h have a d r y c l i m a t e , p i geonpea g r a i n 
y i e l d s and d i s e a s e i n c i d e n c e were n o t s i g n i f i c a n t l y c o r r e l a t e d . T h i s 
i n d i c a t e s t h a t t h e d i s e a s e i s n o t a m a j o r f a c t o r l i m i t i n g g r a i n y i e l d s i n d r y 
a r e a s . 

4 3 4 . SABET, K .A. 1959 . S t u d i e s i n t h e b a c t e r i a l d i s e a s e s o f Sudan C r o p s . I I I . O n 
t h e o c c u r r e n c e , h o s t range and taxonomy o f b a c t e r i a c a u s i n g l e a f b l i g h t 
d i s e a s e s o f c e r t a i n l e g u m i n o u s p l a n t s . Anna l s o f A p p l i e d B i o l o g y 4 7 : 3 1 8 - 3 3 1 . 

A c o m p a r a t i v e s t u d y o f s e v e r a l s t r a i n s o f X . p h a s e o l i b a c t e r i a and one 
s t r a i n each o f X . phaseol i v a r f u s c a n s ( h o s t unknown) , X . c a j a n i f r o m 
p l g e o n p e a , and X . t a m a r i n d i f r o m Tamar indus ind i ca showed t h e y were a l l 
i n d i s t i n g u i s h a b l e b y t h e usua l b a c t e r i o l o g i c a l p r o c e d u r e s . C ross 
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i n o c u l a t i o n s d i d n o t o v e r l a p t h e h o s t r a n g e s i n t h e c a s e o f X . c a j a n i . 
U s u a l l y i n f e c t i o n appeared i n i t i a l l y a s m i n u t e , d a r k g r e e n , r a t h e r 
w a t e r - s o a k e d s p o t s w h i c h g e n e r a l l y d e v e l o p e d o n a l l p a r t s . The s y s t e m i c 
p o s i t i o n o f p a t h o g e n s was r e c o n s i d e r e d and a l l e x c e p t X . phaseol i v a r 
f u s c a n s w e r e p roposed a s s p e c i a l f o r m s o f X . p h a s e o l i : X . phaseol i f o r m a e 
s p e c i a l e s v i g n i c o l a a l f a l f a e , c a j a n i , and t a m a r i n d i . 

4 3 5 . SABET, K . A . , ISHAG, F . , and KHALIL , 0 . 1969 . S t u d i e s o n t h e b a c t e r i a l 
d i s e a s e s o f Sudan c r o p s . V I I . New r e c o r d s . A n n a l s o f A p p l i e d B i o l o g y 
6 3 : 3 5 7 - 3 6 9 . 

A t t h e U n i v e r s i t y o f Khar toum b a c t e r i a l d i s e a s e s o f t h e weeds H e l i o t r o p i u m 
s u d a n i c u m , R h y n c o s i a memnon ia , V i g n a r a d i a t a , V . p u b i g e r a , E u p h o r b i a 
a c a l y p h o i d e s and P h y l l a n t h u s n i r u r i we re r e c o r d e d f o r t h e f i r s t t i m e and 
Xanthomonas phaseo l i f . s p . c a j a n i was a l s o r e c o r d e d o n p i g e o n p e a f o r t h e 
f i r s t t i m e i n Sudan . The n o m e n c l a t u r e o f X . spp o n t h e s e h o s t s i s d i s c u s s e d 
f r o m t w o p o i n t s o f v i e w , c o n s i d e r i n g t h e p a t h o g e n s a s ( a ) a l l f . s p . o f X . 
c a m p e s t r i s o r ( b ) o f X . phaseo l i (on Leguminosae) and X . r i c i n i (on 
E u p h o r b i a c e a e ) . A new s p e c i e s , X . h e l i o t r o p i i . i s p roposed f o r t h e H . 
sudan i cum p a t h o g e n . I t was a p p a r e n t t h a t b a c t e r i a l s t r a i n s o n many weed 
p l a n t s can i n f e c t c u l t i v a t e d c r o p s . 

4 3 6 . SADASIVAN, T . S . , and SUBRAMANIAN, C.V. 1 9 5 4 . Recen t advances i n t h e s t u d y o f 
s o i l - b o r n e F u s a r i a . J o u r n a l o f t h e I n d i a n B o t a n i c a l S o c i e t y 3 3 : 1 6 2 - 1 7 6 . 

Resea rch o n t r o p i c a l c u l t i v a t e d s o i l s i n r e l a t i o n t o s o i l - b o r n e f u s a r i o s e s , 
w h i c h i n c l u d e F . udum, t h e c a u s a l a g e n t o f p i g e o n p e a w i l t , i s s u m m a r i z e d . 

4 3 7 . SAKSENA, H . K . , SINGH, S . B . , and KUMAR, K . 1 9 7 0 . L e a f s p o t and b l i g h t d i s e a s e s 
o f a r h a r caused by R h i z o c t o n i a . Pages 241 -247 in R e c e n t advances in c r o p 
p r o d u c t i o n : p r o c e e d i n g s o f t h e Symposium, Feb 1 9 7 0 , U .P . I n s t i t u t e o f 
A g r i c u l t u r a l S c i e n c e s , K a n p u r , I n d i a . K a n p u r , U . P . , I n d i a : U t t a r P radesh 
I n s t i t u t e o f A g r i c u l t u r a l S c i e n c e s . 

Two new l e a f d i s e a s e s o f p i g e o n p e a , i n c i t e d by R. s o l a n i Kuhn and R. 
b a t a t i c o l a ( T a u b . ) B u t l . (Macrophomina phaseo l i [ M a u b l . ] A s h b y ) , a r e 
r e p o r t e d and d e s c r i b e d . B o t h t h e p a t h o g e n s p e n e t r a t e d t h e l e a v e s t h r o u g h 
s t o m a t a l o p e n i n g s w i t h o u t t h e f o r m a t i o n o f any i n f e c t i o n s t r u c t u r e . P l a n t s 
4 5 - 7 5 days o l d we re most s u s c e p t i b l e t o a t t a c k b y R . s o l a n i and 
3 0 - t o 6 0 - d a y - o l d p l a n t s t o R . b a t a t i c o l a . B r a s s i c o l , vapam, C e r e s a n / w e t 
and c a p t a n c o m p l e t e l y i n h i b i t e d t h e g r o w t h o f b o t h t h e s p e c i e s o f R h i z o c t o n i a 
i n c u l t u r e . 

4 3 8 . SAKSENA, H . K . , and KUMAR, K. 1 9 7 1 . Some a s p e c t s o f e p i d e m i o l o g y and c o n t r o l 
o f P h y l l o s t i c t a l e a f s p o t o f a r h a r ( C a j a n u s c a j a n [ L . ] M i l l s p . ) . P r o c e e d i n g s 
o f t h e I n d i a n N a t i o n a l S c i e n c e Academy 3 7 : 3 9 9 - 4 0 6 . 

L e a f s p o t o f p i g e o n p e a caused b y P . c a j a n i has been f o u n d t o o c c u r i n 
i n c r e a s i n g p r o p o r t i o n s t h r o u g h o u t U t t a r P radesh i n t h e l a t e 1 9 6 0 s . The 
d i s e a s e a p p e a r s i n J u l y and p e r s i s t s t h r o u g h o u t t h e c r o p p i n g s e a s o n . Two 
y e a r s ' d a t a o n d i s e a s e i n c i d e n c e i n f i e l d s have shown t h e p e r c e n t a g e o f 
d i s e a s e i n t e n s i t y t o v a r y f r o m 4 . 3 t o 3 1 . 8 . The d i s e a s e i n t e n s i t y was h i g h 
( 2 1 . 3 - 3 1 . 8 % ) d u r i n g t h e p e r i o d o f J u l y t o O c t o b e r i n t h e mean t e m p e r a t u r e 
r a n g e o f 2 6 - 3 0 ° C and t h e mean r e l a t i v e h u m i d i t y range o f 7 3 - 8 9 % . The maximum 
d i s e a s e i n t e n s i t y o f 31 .8% was o b s e r v e d i n A u g u s t , a f t e r w h i c h i t g r a d u a l l y 
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d e c l i n e d r e a c h i n g i t s l o w e s t d u r i n g t h e c o o l months o f December and J a n u a r y . 

The l e a v e s w e r e s u s c e p t i b l e t o i n f e c t i o n f r o m 1 2 t o 5 7 days a f t e r 
emergence unde r g r e e n h o u s e c o n d i t i o n s , w i t h maximum s u s c e p t i b i l i t y when t h e 
p l a n t s a r e a b o u t 1.5 months o l d . 

The pa thogen s u r v i v e d i n t h e I n f e c t i v e s t a g e f o r more t h a n 1 5 months i n 
d i s e a s e d p l a n t - r e f u s e i n s o i l w h i c h s e r v e s a s t h e p r i m a r y s o u r c e o f i n o c u l u m . 
The s e c o n d a r y s p r e a d o f t h e d i s e a s e was by s p o r e s p r o d u c e d i n p y c n i d i a on 
l e a f s p o t s . Spo res g e r m i n a t e d i n 6 - 8 h and p e n e t r a t i o n o f l e a v e s o c c u r r e d 
t h r o u g h s t o m a t a and i n t a c t s u r f a c e s b y means o f a n i n f e c t i o n peg p r o d u c e d 
f r o m t h e a p p r e s s o r i u m . 

Out o f 139 p i g e o n p e a v a r i e t i e s s c r e e n e d , v a r i e t y 3 / 2 3 - 3 6 / 1 a l o n e was 
r e s i s t a n t . B i s d i t h a n e , D i t h a n e Z - 7 8 , c a p t a n , M i l t o x , and Cuman we re 
e f f e c t i v e ( i n t h a t o r d e r ) i n c h e c k i n g t h e s e c o n d a r y s p r e a d o f t h e d i s e a s e . 

4 3 9 . SAKSENA, H . K . , SINGH, U . N . , and SINGH, R.R. 1 9 7 6 . M y c o s p h a e r e l l a f r o m a l e a f 
s p o t o f a r h a r ( C a j a n u s c a j a n [ L . ] M i l l s p . ) . I n d i a n J o u r n a l o f Farm S c i e n c e s 
4 : 1 2 4 - 1 2 5 . 

O n t h e b a s i s o f m o r p h o l o g i c a l c h a r a c t e r s , t h e f u n g u s i s i d e n t i f i e d a s a 
s p e c i e s o f M y c o s p h a e r e l l a . T h i s a p p e a r s t o b e t h e f i r s t r e c o r d o f 
M y c o s p h a e r e l l a o n p i g e o n p e a f r o m any p a r t o f t h e w o r l d . T h i s s p e c i e s has 
been r e p o r t e d a s t h e p e r f e c t s t a t e o f s p e c i e s o f i m p e r f e c t g e n e r a such a s 
P h y l l o s t i c t a a n d C e r c o s p o r a . 

4 4 0 . SAMAJPATI, J . 1 9 7 3 . I n t e r a c t i o n o f n e a r - u l t r a v i o l e t r a d i a t i o n and 
h y d r o g e n - i o n c o n c e n t r a t i o n o n g r o w t h and s p o r u l a t i o n o f F u s a r i u m udum B u t l . 
S c i e n c e and C u l t u r e 3 9 : 1 2 7 - 1 2 9 . 

A t p H 5 . 0 , NUV i r r a d i a t i o n can e f f e c t i v e l y induce e i t h e r v e g e t a t i v e g r o w t h o r 
s p o r u l a t l o n . A t p H 3 . 5 - 4 . 5 and 8 . 0 t h e r e was n o s p o r u l a t i o n e i t h e r i n t h e 
d a r k o r u n d e r NUV i r r a d i a t i o n b u t , a t pH 4 . 5 and 7 . 5 , t h e r e was a s p o r u l a t i o n 
under NUV i r r a d i a t i o n . A t r e a t m e n t o f NUV i r r a d i a t i o n and pH, o r t h e 
i n t e r a c t i o n o f b o t h o n t h e g r o w t h and s p o r u l a t l o n o f t h e t e s t - f u n g u s , was 
s t u d i e d . 

4 4 1 . SAROJINI , T . S . 1 9 4 6 . S o i l c o n d i t i o n s and r o o t d i s e a s e s , w i t h s p e c i a l 
r e f e r e n c e t o F u s a r i u m udum o n r e d g r a m . P h . D . t h e s i s , U n i v e r s i t y o f M a d r a s , 
M a d r a s , T a m i l Nadu , I n d i a . 

4 4 2 . SAROJINI , T . S . , and YOGESWARI, L . 1 9 4 7 . A e r a t i o n a f f e c t i n g g r o w t h and 
s p o r u l a t l o n o f some F u s a r i a i n l i q u i d c u l t u r e s . P r o c e e d i n g s o f t h e I n d i a n 
Academy o f S c i e n c e s , S e c t i o n B 2 6 : 6 9 - 7 6 . 

The e f f e c t o f a s e p t i c a e r a t i o n o n t h e g r o w t h and s p o r u l a t i o n o f t h r e e s o i l 
f u n g i — F . v a s i n f e c t u m , F . m o n i l i f o r m e , and F . udum--was s t u d i e d i n d e t a i l . 
S p o r u l a t i o n o f a l l t h r e e was op t imum a t 0.2% n i t r a t e n i t r o g e n i n s t a n d a r d 
Horne and M i t t e r s ' l i q u i d med ium. A e r a t i o n s t i m u l a t e d m y c e l i a l g r o w t h (on 
b o t h d r y and a s h - w e i g h t bases ) b u t i t i n h i b i t e d s p o r u l a t i o n ( q u a n t i t a t i v e l y 
d e t e r m i n e d ) . A e r a t i o n had n o d i r e c t e f f e c t o n t h e p H o f t h e c u l t u r e med ium. 
S p o r u l a t i o n d e c r e a s e d w i t h i n c r e a s i n g h o u r s o f a e r a t i o n . 

4 4 3 . SAROJINI , T . S . 1 9 5 0 . S o i l c o n d i t i o n s and r o o t d i s e a s e s . I . M i c r o - n u t r i e n t 
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e l e m e n t s and d i s e a s e d e v e l o p m e n t o f F . udum o n r e d g r a m . J o u r n a l o f t h e 
Madras U n i v e r s i t y , S e c t i o n B 1 9 : 1 - 3 2 . 

The a d d i t i o n o f m i c r o n u t r i e n t e l e m e n t s - - B o , Mn, and Z n ( a t 2 0 , 4 0 , and 8 0 
ppm) — t o w i l t - i n f e s t e d s o i l s r e s u l t e d i n g r e a t e r p r o t e c t i o n o f s e e d l i n g 
emergence a n d , a d d i t i o n a l l y , p romo ted p l a n t g r o w t h . Z n r e t a r d e d t h e 
c o l o n i z a t i o n o f F u s a r i a o n t h e h o s t more t h a n d i d B o and Mn. S u r v i v a l and 
p e r s i s t e n c e o f F . udum was l i m i t e d b y t h e p r e s e n c e o f m i c r o n u t r i e n t s i n t h e 
s o i l . Z n h a s t e n e d t h e d i s a p p e a r a n c e o f t h e f u n g u s more t h a n B o and Mn. 

4 4 4 . SAROJINI , T . S . 1 9 5 1 . S o i l c o n d i t i o n s and r o o t d i s e a s e s . I I . F u s a r l u m udum 
d i s e a s e o f r e d gram ( C a j a n u s c a j a n [ L i n n . ] M i l l s p . ) . P r o c e e d i n g s o f t h e 
I n d i a n Academy o f S c i e n c e s , S e c t i o n B 3 3 : 4 9 - 6 8 . 

Seven s t r a i n s o f F u s a r i u m u d u m w e r e i s o l a t e d f r o m i n f e c t e d p l a n t s a t 
C o i m b a t o r e , I n d i a . These were numbered I t o V I I . S t r a i n s V and V I caused 
damp ing o f f . S t r a i n s I , I I , and I I I w e r e more v i r u l e n t t h a n o t h e r s . The 
c o l o n i z a t i o n o f F u s a r i u m o n h o s t s t u b b l e b u r i e d i n i n f e s t e d s o i l was 
t e m p o r a r i l y r e t a r d e d b y t h e a d d i t i o n t o t h e s o i l o f m i c r o n u t r i e n t s , 
p a r t i c u l a r l y z i n c . A f t e r 4 months t h e r e was n o c o l o n i z a t i o n w i t h 2 0 , 4 0 , and 
80 ppm Zn compared w i t h 100% in t h e c o n t r o l . The s u r v i v a l o f F . udum on 
i n f e s t e d s t u b b l e i n t h e s o i l was r e d u c e d b y t h e a d d i t i o n o f m i c r o n u t r i e n t s 
( B o , Z n , M n ) , t h e f u n g u s b e i n g e x t e r m i n a t e d b y Z n w i t h i n 4 - 6 w e e k s . 

4 4 5 . SAROJINI , T . S . 1 9 5 4 . S o i l c o n d i t i o n s and r o o t d i s e a s e s . X I . Neocosmospora 
v a s i n f e c t a S m i t h d i s e a s e o f C a j a n u s c a j a n . J o u r n a l o f t h e Madras U n i v e r s i t y , 
S e c t i o n B 2 4 : 1 3 7 - 1 4 2 . 

Neocosmospora v a s i n f e c t a was i s o l a t e d f r o m t h e r o o t s o f w i l t e d p i g e o n p e a s i n 
a n e x p e r i m e n t a l p l o t a t t h e U n i v e r s i t y o f M a d r a s . C o n i d i a l and c h a l m y d o s p o r e 
i s o l a t e s w e r e f o u n d t o b e more v i r u l e n t t o p i g e o n p e a t h a n t h e o r i g i n a l 
s t r a i n , i t s a s c o s p o r e d e r i v a t i v e s , o r F . udum. The symptoms w e r e s i m i l a r t o 
t h o s e caused b y F . udum. S e e d l i n g i n f e c t i o n a t t h e f i r s t l e a f s t a g e was 
i n d i c a t e d b y t h e p r e l i m i n a r y c u r l i n g o f l e a f t i p s , w h i l e i n o l d e r s e e d l i n g s 
g r a d u a l y e l l o w i n g o f t h e l e a f l e t s was f o l l o w e d b y w i l t i n g and c o l l a p s e o f t h e 
p l a n t . I n f e c t i o n ranged f r o m 6 3 t o 100%. M i c r o s c o p i c e x a m i n a t i o n o f t h e 
d i s e a s e d p o r t i o n s o f t h e h y p o c o t y l , and r o o t s o f p l a n t s i n f e c t e d w i t h t h e 
ascogenous s t r a i n , showed numerous p e r i t h e c i a , w h i l e t h e o t h e r s e r i e s y i e l d e d 
a s e x u a l s p o r e f o r m s i n l a r g e numbers . I t i s c o n c l u d e d t h a t N . v a s i n f e c t a 
s h o u l d b e c l a s s e d w i t h t h e " s o i l i n h a b i t i n g " g r o u p o f f a c u l t a t i v e 
s a p r o p h y t e s , l i k e c e r t a i n F u s a r i u m s p p , b e i n g c a p a b l e o f a p a r a s i t i c 
e x i s t e n c e when t h e o c c a s i o n a r i s e s . I t has been f o u n d i n many a r a b l e and 
f o r e s t s o i l s examined i n t h e U n i v e r s i t y l a b o r a t o r y . 

4 4 6 . SATYANARAYANA, G . , and KALYANASUNDARAM, R . 1 9 5 2 . S o i l c o n d i t i o n s and r o o t 
d i s e a s e s . V . Symptomato logy o f w i l t e d c o t t o n and r e d g r a m . P r o c e e d i n g s o f 
t h e I n d i a n Academy o f S c i e n c e s , S e c t i o n B 3 6 : 5 4 - 5 8 . 

Symptoms o f p i g e o n p e a w i l t d i d n o t c u l m i n a t e i n v e i n - c l e a r i n g a s i n c o t t o n , 
a l t h o u g h t h e r e was a g e n e r a l and w e l l - m a r k e d d e c h l o r o p h y l l a t i o n , i n d i c a t i n g a 
t o x a e m i c c o n d i t i o n . The i n v i t r o changes i n h o s t p h y s i o l o g y o f c o t t o n and 
p i g e o n p e a w e r e s i m i l a r , d e s p i t e t h e f a c t t h a t t h e t w o p a t h o g e n s have a g r e a t 
d e a l o f h o s t s p e c i f i c i t y and d o n o t a p p e a r t o have c o l l a t e r a l h o s t s . 

4 4 7 . SEN GUPTA, P .K . 1 9 6 3 . S t u d i e s o n some s p e c i e s o f F u s a r i u m i n c i t i n g w i l t 
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d i s e a s e o f p u l s e s i n West B e n g a l . P h . D . t h e s i s , U n i v e r s i t y o f C a l c u t t a , 
C a l c u t t a , West B e n g a l , I n d i a . 160 pp . 

4 4 8 . SEN GUPTA, P.K. 1974 . P l a n t p a t h o g e n i c s p e c i e s o f t h e genus Fusa r l um in 
I n d i a . Nova H e d w i g i a 2 5 : 6 9 9 - 7 1 7 . 

A l t h o u g h symptoms p roduced b y d i f f e r e n t s p e c i e s o f Fusa r i um a r e m o s t l y w i l t 
and r o t s , o t h e r symptoms such a s d i e b a c k , t w i g b l i g h t , l e a f s p o t s , e t c . , may 
a l s o be p roduced in some c a s e s . The same t y p e of d i s e a s e symptoms may be 
p roduced on a h o s t by d i f f e r e n t s p e c i e s o f Fusa r i um in d i f f e r e n t p a r t s o f 
I n d i a . D i f f e r e n t symptoms may a l s o be p roduced on t h e same h o s t by t h e same 
s p e c i e s o f Fusar ium i n d i f f e r e n t p a r t s o f I n d i a . Fusa r i um oxysporum f . s p . 
udum, t h e causa l o rgan i sm o f p igeonpea w i l t , i s m e n t i o n e d i n t h e a u t h o r ' s 
l i s t o f p l a n t p a t h o g e n i c s p e c i e s o f Fusa r ium w i t h t h e i r h o s t s and a 
d e s c r i p t i o n o f t h e d i s e a s e s t h e y p r o d u c e . 

4 4 9 . SEN GUPTA, P.K. 1974 . D i s e a s e s of m a j o r p u l s e c r o p s in I n d i a . PANS 
2 0 : 4 0 9 - 4 1 5 . 

The d i s e a s e s o f p i g e o n p e a , w i t h p a r t i c u l a r r e f e r e n c e t o w i l t and s t e r i l i t y 
m o s a i c , a r e d e s c r i b e d . A l e a f s p o t caused by C e r c o s p o r a i n d i c a S i n g h , a s tem 
c a n k e r caused by D i p l o d i a c a j a n i R a y c h a u d h a r i , and a b a c t e r i a l l e a f s p o t and 
stem c a n k e r caused b y X . c a j a n i K u l k a r n i e t a l . a r e r e p o r t e d . 

4 5 0 . SETH, M.L. 1962 . T r a n s m i s s i o n o f p i geonpea s t e r i l i t y b y a n e r i o p h y i d m i t e . 
I n d i a n P h y t o p a t h o l o g y 1 5 : 2 2 5 - 2 2 7 . 

E r l o p h y l d m i t e s f rom d i s e a s e d p igeonpea p l a n t s , when t r a n s f e r r e d , p roduced 
t y p i c a l symptoms o n h e a l t h y p l a n t s . 

4 5 1 . SETH, M.L . 1965 . F u r t h e r o b s e r v a t i o n s and s t u d i e s o n p igeonpea s t e r i l i t y . 
I n d i a n P h y t o p a t h o l o g y 1 8 : 3 1 7 - 3 1 9 . 

The v i r u s and i t s v e c t o r A c e r i a c a j a n i appear t o have n o o t h e r h o s t , s o 
removal o f o l d and v o l u n t e e r p l a n t s m i g h t c o n t r o l t h e d i s e a s e . 

4 5 2 . SHARIFF, M.H. 1973 . S t u d i e s o n t h e m y c o f l o r a a s s o c i a t e d w i t h t h e seed o f 
w h e a t , paddy , p i geonpea and Bengal gram f rom t h r e e d i f f e r e n t s t o r a g e 
c o n d i t i o n s . M.Sc. t h e s i s , U n i v e r s i t y o f A l l a h a b a d , A l l a h a b a d , U t t a r 
P r a d e s h , I n d i a . 

4 5 3 . SHARMA, H.C. 1963 . Growth and s p o r u l a t l o n o f Fusa r i um udum in r e l a t i o n to C/N 
r a t i o and n i t r o g e n s o u r c e s . P h y s i o l o g i a P l a n t a r u m 1 6 : 2 7 6 - 2 8 0 . 

The r e s u l t s o f a s t u d y o n t h e e f f e c t o f C:N r a t i o o n g r o w t h and s p o r u l a t l o n 
o f F . udum a r e p r e s e n t e d and d i s c u s s e d . The f u n g u s was a b l e t o u t i l i z e 
n i t r a t e , ammon iaca l , and o r g a n i c n i t r o g e n . The s o u r c e o f N used appeared t o 
b e a more i m p o r t a n t f a c t o r a f f e c t i n g t h e g r o w t h and s p o r u l a t l o n o f t h e f u n g u s 
t h a n t h e C:N r a t i o . P o t a s s i u m n i t r a t e and a s p a r a g i n e were f o u n d t o b e t h e 
b e s t s o u r c e s f o r g r o w t h and s p o r u l a t l o n among t h o s e t r i e d . The d r i f t i n p H 
was a l s o gove rned more b y t h e s o u r c e o f n i t r o g e n t h a n t h e C:N r a t i o o f t h e 
medium. The p H s h i f t was t o w a r d s t h e a c i d s i d e when ammonlacal s o u r c e s o f 
n i t r o g e n we re u s e d . The e x t e n t o f g r o w t h and s p o r u l a t l o n v a r i e d w i t h t h e 
l e v e l o f N in t h e medium. 
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454. SHARMA, M.C. 1965. Soil micro-fungi in r e l a t i o n to c e r t a i n edaphic f a c t o r s 
and arhar and cowpea crops. Proceedings of the Indian Science Congress 
52:323. ( A b s t r a c t . ) 

Soi l condi t ions of a p a r t i c u l a r crop and its m i c r o f l o r a have been shown to be 
influenced by surface vegetat ion. This study compares the influence of 
pigeonpea and cowpea (V. s inensis) on the microfungi and condi t ions of the 
s o i l s on which they are grown. Soil samples from the 0-7.5 cm, 7.5-15 cm, 
and 15-21.5 cm horizons were analyzed. It was found t h a t the fungal 
populat ion in s o i l s under pigeonpea is higher than in those under cowpea. 
Also, more species of fungi were found in s o i l s under pigeonpea (53) than 
under cowpea, the moni l ia les and phycomycetes being the most prevalent. In 
a l l , 58 fungi were iso lated, out of which 26 were common to both areas, 26 
r e s t r i c t e d to pigeonpea s o i l s , and 5 confined to cowpea s o i l s . It was 
presumed t h a t the s o i l m i c r o f l o r a in t h i s case are more influenced by the 
surface cover than by the edaphic f a c t o r s . The d i f ferences may also be due 
to the nature of t h e i r root exudates and hence the rhizosphere e f f e c t . 

455. SHARMA, N.D., JOSHI, L.K., and VYAS, S.C. 1977. A new stem inoculat ion 
technique f o r t e s t i n g Fusarium w i l t of pigeonpea. Indian Phytopathology 
30:406-407. 

The plants were inoculated 45, 75, and 127 days a f t e r p lant ing by g i v i n g a 
l o n g i t u d i n a l cut on the stem wi th a sharp s c a l p e l , 10-15 cm above ground 
l e v e l . The inoculum, consist ing of mycelium and spores, was introduced in 
the cut p o r t i o n . An absorbent cotton swab was wrapped around the inoculated 
p o r t i o n to avoid desiccat ion and then wrapped wi th polyethylene s t r i p . 
W i l t i n g symptoms appeared 1 month a f t e r i n o c u l a t i o n . 

456. SHARMA, N.D., and MISHRA, R.P. 1977. Some addi t ions to fungi of I n d i a . I I . 
Journal of the Indian Botanical Society 56:130-141. 

Twelve fungi belonging to the form class Deuteromycetes are described from 
Jabalpur f o r e s t s . These include Cercospora th i rumalacharr i n.sp. on 
pigeonpea, described as f o l l o w s : leaf spot extensive, of ten e n t i r e lower 
l e a f surface is covered, bound by the veins; conidiophores abundant, 
hypophyllous, rarely amphigenous, stroma when present small blackish brown, 
f a s c i c u l a t e or s i n g l e ; conidlophores olivaceous brown w i t h paler t i p , 
uniform in c o l o r , m u l t i s e p t a t e , unbranched, var ious ly curved, geniculate w i t h 
prominent scar of attachment to c o n i d i a , up to 16 septate, t i p subtruncate, 
mostly uniform in width except at the g e n i c u l a t i o n s , up to 375 μ long and 
3-6.5 μ wide; conidia hyal ine, broader below taper ing upwards, s t r a i g h t or 
curved, d i s t i n c t l y septate, 3-26 septa, prominent scar at the base, base 
t runcate or subtruncate, apex acute, 33-275 x 2.2-3.3 μ. The species d i f f e r s 
from other Cercospora species in t h a t C. I n s t a b i l i s Rangel, C. cajani P. 
Hennings, and C. indica Singh, described on Cajanus, have dense, unbranched, 
very long conidlophores w i t h d i s t i n c t scars and longer, hyal ine, d i s t i n c t l y 
m u l t i s e p t a t e c o n i d i a . It is t h e r e f o r e described as a new species. 

457. SHARMA, N.K., and SETHI, C.L. 1975. Leghaemoglobin content of cowpea nodules 
as inf luenced by Meloidogyne incognita and Heterodera cajani. Indian Journal 
of Nematology 45:113-114. 

The data given i n d i c a t e t h a t the nematodes inter fered w i t h the leghaemoglobin 
content of the cowpea root nodules, and t h a t M. incognita caused more 
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r e d u c t i o n t h a n H . c a j a n i . 

4 5 8 . SHARMA, R .P .R . 1 9 8 0 . Red gram b r e a k s t h e r u l e . Seeds and Farms 6 : 2 9 - 3 0 . 

P i g e o n p e a s grown i n t h e p o s t r a i n y season s u f f e r l e s s f r o m d i s e a s e s , such a s 
w i l t and s t e r i l i t y m o s a i c , t h a n d o r a i n y - s e a s o n p l g e o n p e a s . 

4 5 9 . SHAW, F . J . F . , and KASHI RAM. 1 9 3 4 . Imp roved v a r i e t i e s o f c r o p s p r o d u c e d a t 
P u s a . A g r i c u l t u r e and L i v e s t o c k i n I n d i a 4 : 4 6 5 - 4 8 0 . 

E i g h t y - s i x t y p e s o f p i g e o n p e a w e r e i s o l a t e d a t ( o l d ) P u s a , I n d i a , and t e s t e d 
f o r y i e l d i n g a b i l i t y and r e s i s t a n c e t o w i l t d i s e a s e . Seven p r o m i s i n g t y p e s 
w e r e r e l e a s e d f o r d i s t r i b u t i o n . O f t h e s e s e v e n , y i e l d i n g 1300 t o 1900 k g / h a , 
t h r e e ( t y p e s 1 5 , 1 6 , and 51) we re e r e c t l a t e t y p e s , and t h e r e s t ( t y p e s 2 4 , 
6 4 , 8 0 and 82 ) w e r e s p r e a d i n g and l a t e . Types 1 6 , 5 1 , and 8 0 were 
w i 1 t - r e s i s t a n t . 

4 6 0 . SHAW, F . J . F . 1 9 3 6 . S t u d i e s i n I n d i a n p u l s e s : t h e i n h e r i t a n c e o f 
m o r p h o l o g i c a l c h a r a c t e r s and o f w i l t r e s i s t a n c e i n r a h a r ( C a j a n u s i n d i c u s 
S p r e n g . ) . I n d i a n J o u r n a l o f A g r i c u l t u r a l S c i e n c e s 6 : 1 3 9 - 1 8 7 . 

I n a c r o s s be tween t w o v a r i e t i e s o f p l g e o n p e a (Pusa t y p e s T -5 and T - 8 0 ) 
i n h e r i t a n c e o f f l o w e r c o l o r f o l l o w e d a 9 : 3 : 3 : 1 r a t i o , t h e F 1 and t h e d o u b l e 
r e c e s s i v e b e i n g new p h e n o t y p e s u n l i k e e i t h e r p a r e n t . E r e c t h a b i t was 
p a r t i a l l y d o m i n a n t o v e r t h e s p r e a d i n g ; s h o r t s t a t u r e was d o m i n a n t o v e r t h e 
t a l l ; c rowded h a b i t o f i n f l o r e s c e n c e was d o m i n a n t o v e r t h e o p e n ; brown seed 
o f T -80 was d o m i n a n t o v e r t h e s i l v e r w h i t e o f T - 5 , each i n a 3 : 1 r a t i o . F 2 
and F 3 p o p u l a t i o n s w e r e g rown i n i n f e c t e d f i e l d s and t h e l o s s due t o w i l t i n 
F2 s u g g e s t s t h a t t h e i n h e r i t a n c e o f r e s i s t a n c e may be f o u n d i n a 9 : 7 o r 2 7 : 3 7 
r a t i o , r e s i s t a n c e b e i n g d o m i n a n t . R a t i o s o f t h e v a r i o u s p h e n o t y p e s w e r e n o t 
d i s t u r b e d b y t h e i n c i d e n c e o f t h e d i s e a s e , show ing t h a t t h e i n h e r i t a n c e o f 
r e s i s t a n c e was n o t l i n k e d w i t h t h a t o f any o f t h e m o r p h o l o g i c a l c h a r a c t e r s 
s t u d i e d . 

4 6 1 . SHELDRAKE, A . R . , NARAYANAN, A . , and KANNAIYAN, J . 1978 . Some e f f e c t s o f t h e 
p h y s i o l o g i c a l s t a t e o f p l g e o n p e a s o n t h e i n c i d e n c e o f t h e w i l t d i s e a s e . 
T r o p i c a l G r a i n Legume B u l l e t i n 1 1 - 1 2 : 2 4 - 2 5 . 

Removal o f f l o w e r s , and a l l o w i n g t h e v e g e t a t i v e g r o w t h t o c o n t i n u e , r e d u c e s 
w i l t i n c i d e n c e . O n t h e o t h e r hand d e f o l i a t i o n d u r i n g t h e r e p r o d u c t i v e phase 
i n c r e a s e s t h e w i l t . D e f o l i a t i o n i n t h e r a t o o n e d c r o p a l s o a g g r a v a t e s w i l t 
i n c i d e n c e . 

4 6 2 . SHERIFF, N . M . , KHAN, W . M . A . , and ANNAPPAN, R .S . 1 9 7 7 . Red gram C O . 3 - - a n 
economic m u t a n t s t r a i n f o r T a m i l Nadu . Madras A g r i c u l t u r a l J o u r n a l 
6 4 : 5 6 1 - 5 6 4 . 

M u t a t i o n b r e e d i n g r e s e a r c h i n p l g e o n p e a has r e s u l t e d i n t h e d e v e l o p m e n t o f a 
h i g h - y i e l d i n g m u t a n t S-18 (CO.3) s u i t a b l e f o r c u l t i v a t i o n u n d e r b o t h r a i n f e d 
and i r r i g a t e d c o n d i t i o n s . I t s d u r a t i o n i s 130 d a y s . On an a v e r a g e i t 
r e c o r d s 1300 k g / h a and 1200 k g / h a unde r i r r i g a t e d and r a l n f e d c o n d i t i o n s , o r 
9 . 8 and 9 . 1 k g / h a / d a y , r e s p e c t i v e l y . A s p e c i a l a d v a n t a g e o f CO.3 i s i t s 
r e s i s t a n c e t o r o o t r o t and t o l e r a n c e o f w i l t and pod b o r e r s . 

4 6 3 . SHERIFF, N . M . , KHAN, W . M . A . , and IYEMPERUMAL, S . 1 9 7 7 . A n o t e on t h e s t u d y o f 
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red gram mutants fo r resistance to r oo t - r o t disease under f i e l d cond i t ions . 
Madras Agr i cu l tu ra l Journal 64:691. 

A mutant (S18), obtained by t r ea t i ng the pigeonpea cv CO.1 wi th 0.6% 
ethylmethane sul fonate showed resistance to root ro t [ ( F . udum and R. 
batat icola, (Macrophomina phaseolina)] under f i e l d condi t ions. The mean 
incidence of root r o t in the mutant was 3.9%, compared wi th 32.3% in CO.1. 

464. SHIT, S.K. 1976. Studies on v a r i a b i l i t y in Fusarium oxysporum f . s p . udum, 
the inc i tan t of w i l t of pigeonpea. M.Sc. thes is , Bidhan Chandra Krishi 
Vishwa Vidyalaya, Kalyani , West Bengal, Ind ia . 57 pp. 

465. SHIT, S.K., and SEN GUPTA, P.K. 1978. Possible existence of physiological 
races of Fusarium oxvsporum f . s p . udum, the inc i tan t of the w i l t of 
pigeonpea. Indian Journal of Agr icu l tu ra l Sciences 48:629-632. 

Seven isolates of F. oxysporum f . s p . udum (But ler ) Snyd. & Hans., obtained 
from d i f f e r e n t parts of I nd ia , were studied fo r t h e i r cu l tu ra l characters and 
pathogenic i ty . When grown on four d i f f e ren t cu l tu ra l media, the isolates 
showed va r ia t i ons in cu l tu ra l characters, such as the amount of aer ia l 
mycelium and the t ex tu re . They also d i f fe red in t h e i r a b i l i t y to sporulate. 
Their pathogenici ty on four va r i e t i es of pigeonpea also d i f f e r e d . The 
isolates producing scanty mycelium in media were more pathogenic. No 
co r re la t i on could be found between the in tens i t y of sporu lat ion and 
pathogenicty. The existence of physiologic races of F. oxysporum f . s p . udum 
is suggested on the basis of pathogenic behavior. 

466. SHIT, S.K., and SEN GUPTA, P.K. 1980. Pathogenic and enzymic var ia t ions in 
Fusarium oxysporum f . s p . udum. Indian Journal of Microbiology 20:46-48. 

An assay of pect ic and c e l l u l o l y t i c enzymes in the cu l tu re f i l t r a t e s of the 
isolates of F. oxysporum f . s p . udum demonstrated the production of these 
enzymes by a l l the iso la tes . There was not much d i f ference among the 
d i f f e r e n t isolates in pect in methyl esterase a c t i v i t y . 

467. SHUKLA, D.N., and BHARGAVA, S.N. 1976. Fungi isolated from seeds of pulses. 
Proceedings of the National Academy of Sciences of I nd ia , Section B 
46:453-455. 

Asperg i l lus f l avus , A. n iger , F. equ i se t i , Macrophomina, phaseolina, and 
Phy l l os t i c t a sp were iso la ted from untreated pigeonpea seeds, and Fusarium 
spp and F. equ iset i from su r face -s te r i l i zed seeds. 

468. SHUKLA, D.N., and BHARGAVA, S.N. 1976. Some pathogenic fungi from pulses and 
o i l seed crops. Proceedings of the National Academy of Sciences of I nd ia , 
Section B 46:531-532. 

The Fusarium sp causing w i l t , and Asperg i l lus f lavus L ind. causing seedling 
r o t t i n g , were iso la ted from pigeonpea seeds. 

469. SHUKLA, D.N., and BHARGAVA, S.N. 1978. Seed and seed l ing- ro t of arhar. 
Proceedings of the National Academy of Sciences of Ind ia , Section B 48:167. 

From among three Asperg i l lus spp iso la ted from pigeonpea seed, A. f lavus 
proved to be pathogenic. 
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4 7 0 . SHUKLA, D .S . 1 9 7 5 . I n c i d e n c e o f F u s a r i u m w i l t o f p i g e o n p e a i n r e l a t i o n t o 
s o i l c o m p o s i t i o n . I n d i a n P h y t o p a t h o l o g y 2 8 : 3 9 5 - 3 9 6 . 

I n a p o t e x p e r i m e n t t h e w i l t was l o w e s t i n heavy b l a c k s o i l (18 .18%) and 
h i g h e s t i n sand a l o n e ( 9 3 . 7 5 % ) . The d i s e a s e i n c r e a s e d w i t h t h e d e c r e a s e o f 
t h e p r o p o r t i o n o f s o i l i n s o i l - s a n d m i x t u r e . 

4 7 1 . S IDERIS, C .P . 1 9 2 9 . P y t h i a c e o u s r o o t p a r a s i t i e s o f v a r i o u s a g r i c u l t u r a l 

p l a n t s . P h y t o p a t h o l o g y 1 9 : 1 1 4 0 . 

P l geonpea was s u s c e p t i b l e t o mos t P y t h i u m spp i s o l a t e d f r o m v a r i o u s c r o p s . 

4 7 2 . SIDERIS, C . P . 1 9 3 2 . Taxonomic s t u d i e s i n t h e f a m i l y P y t h i a c e a e . I I . 
P y t h i u m . M y c o l o g i a 2 4 : 1 4 - 6 1 . 
P y t h i u m s p l e n d e n s v a r hawa i i anum n . v a r , a v e r y a g g r e s s i v e p a r a s i t e o f 
p i n e a p p l e r o o t s , i s m o d e r a t e l y p a r a s i t i c o n t h o s e o f t h e p i g e o n p e a and 
s e v e r a l o t h e r p l a n t s p e c i e s i n H a w a i i . 

4 7 3 . ( D e l e t e d . ) 

4 7 4 . SINGH, A . B . , and PANDEY, P .K. 1 9 7 9 . A new s t r a i n o f t o b a c c o mosa i c v i r u s 
c a u s i n g m o s a i c d i s e a s e i n p l g e o n p e a . C u r r e n t S c i e n c e 4 8 : 2 6 1 . 

P l g e o n p e a m o s a i c v i r u s was i d e n t i f i e d a s a s t r a i n o f t o b a c c o mosa i c v i r u s o n 
t h e b a s i s o f sap t r a n s m i s s i o n , p h y s i c a l p r o p e r t i e s i n e x t r a c t s , h o s t r a n g e , 
and s e r o l o g y . 

4 7 5 . SINGH, A . P . , and BHARGAVA, S . N . 1 9 8 1 . S u r v i v a l s t u d i e s o n t h r e e s p e c i e s o f 
F u s a r i u m c a u s i n g w i l t o f p i g e o n p e a . P h y t o p a t h o l o g i s c h e Z e 1 t s c h r 1 f t 
1 0 0 : 3 0 0 - 3 1 1 . 

F u s a r i u m a c u m i n a t u m , F . o x y s p o r u m , and F . s o l a n i we re commonly f o u n d in 
s o i l s g r o w i n g p l g e o n p e a . Each o f t h e s e s p e c i e s was f o u n d t o cause w i l t o f 
p l g e o n p e a . S u r v i v a l s t u d i e s r e v e a l e d t h a t t h e p o p u l a t i o n s o f t h e s e s p e c i e s 
w e r e h i g h e s t a t 30% w a t e r - h o l d i n g c a p a c i t y o f t h e s o i l and a t a t e m p e r a t u r e 
between 20°C and 3 0 ° C . A d d i t i o n o f c a r b o h y d r a t e s t o t h e s o i l a t a 1 % r a t e 
caused d e c l i n e i n t h e p o p u l a t i o n o f t h e s e s p e c i e s w i t h i n 2 -3 weeks , b u t t h e 
d e c l i n e was more p ronounced i n t h e c a s e o f s o i l amended w i t h s u c r o s e . 
Amending t h e s o i l w i t h v a r i o u s n i t r o g e n o u s s o u r c e s a t t h e r a t e o f 0 . 9 4 m g N/g 
(w /w) a i r - d r i e d s o i l i n d i c a t e d t h a t ammonium s u l p h a t e and u r e a d e c r e a s e d t h e 
number o f c o l o n i e s o f t h e s e s p e c i e s . I n s o i l amended w i t h sod ium n i t r a t e t h e 
p o p u l a t i o n o f F . oxysporum i n c r e a s e d . A s t h e C:N r a t i o was i n c r e a s e d t h e 
number o f c o l o n i e s o f t h e s e s p e c i e s d e c l i n e d i n t h e s o i l . 

4 7 6 . SINGH, D . V . , and MISHRA, A . N . 1 9 7 6 . Search o f w i l t - r e s i s t a n t v a r i e i t e s o f r ed 
gram i n U t t a r P r a d e s h . I n d i a n J o u r n a l o f M y c o l o g y and P l a n t P a t h o l o g y 6 : 8 9 . 

Some o f t h e v a r i e t i e s o f r ed g r a m , namely C - l l , C - 2 8 , C - 3 6 , F - 1 8 , NP(WR)-15, 
N P - 4 1 , and T - 1 7 , w h i c h we re e a r l i e r r e p o r t e d t o b e r e s i s t a n t o r t o l e r a n t t o 
w i l t have p r o v e d t o b e s u s c e p t i b l e . Some l i n e s , B o r i - 1 9 2 - 1 2 - 5 - 1 - 2 and 
B o r i - 1 9 2 - 1 5 - 2 - 2 - 1 1 - 4 2 , w e r e m o d e r a t e l y r e s i s t a n t . 

4 7 7 . SINGH, D . V . , NATH, L . , and KISHUN, R . 1978 . Chemica l c o n t r o l o f b a c t e r i a l 
l e a f s p o t o n p i g e o n p e a . P e s t i c i d e s 1 2 : 2 9 - 3 0 . 
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The e f f i c a c y o f 2 8 c h e m i c a l s was e v a l u a t e d i n v i t r o a g a i n s t X . c a j a n i . N i n e 
i n h i b i t e d g r o w t h o f t h e b a c t e r i u m and w e r e t e s t e d f u r t h e r i n t h e f i e l d . The 
b e s t c o n t r o l was a c h i e v e d w i t h t h r e e a p p l i c a t i o n s a t 1 0 - d a y i n t e r v a l s o f 
s t r e p t o c y c l i n e (100 ppm) f o l l o w e d by A g a l l o l - 3 (2000 ppm) and t h i r a m ( 2 0 0 0 
ppm) . 

4 7 8 . SINGH, G . P . , and HUSAIN, A . 1 9 6 2 . P r o d u c t i o n o f p e c t i c and c e l l u l o l y t i c 
enzymes b y a r h a r w i l t f u n g u s . C u r r e n t S c i e n c e 3 1 : 1 1 0 - 1 1 2 . 

S t u d i e s o n t h e r o l e o f enzymes i n t h e p a t h o g e n e s i s o f F . l a t e r i t i u m f . s p . 
c a j a n i , t h e a g e n t o f p i g e o n p e a w i l t , r e v e a l e d t h a t t h e f u n g u s p r o d u c e s 
c e l l u l a s e as w e l l as p o l y g a l a c t u r o n a s e i n c u l t u r e , and t h e s e may p l a y a r o l e 
i n t h e d i s e a s e s y n d r o m e . 

4 7 9 . SINGH, G . P . , and HUSAIN, A . 1 9 6 4 . P resence o f f u s a r i c a d d i n w i l t - a f f e c t e d 
p i g e o n p e a p l a n t s . C u r r e n t S c i e n c e 3 3 : 2 8 7 . 

F u s a r i c a c i d was d e m o n s t r a t e d c h r o m a t o g r a p h i c a l l y i n a l l a f f e c t e d p a r t s 
( r o o t s , s t e m s , and l e a v e s ) a f t e r m y c e l i a l and s p o r e i n o c u l a t i o n o f 
s u s c e p t i b l e v a r i e t y T . 105 w i t h a v i r u l e n t i s o l a t e o f F . l a t e r i t i u m f . s p . 
cajani. 

4 8 0 . SINGH, G .P . 1 9 6 5 . S t u d i e s o n w i l t o f a r h a r . P h . D . t h e s i s , Ag ra U n i v e r s i t y , 
A g r a , U t t a r P r a d e s h , I n d i a . 

4 8 1 . SINGH, G . P . , and HUSSAIN, A. 1968 . R o l e o f enzymes in p a t h o g e n e s i s by 
F u s a r i u m l a t e r i t i u m f . C a j a n i . I n d i a n P h y t o p a t h o l o g y 2 1 : 3 6 1 - 3 7 3 . 

P e c t i n m y t h y l e s t e r a s e (PME), p o l y g a l a t u r o n a s e , and c e l l u l a s e we re p r e s e n t i n 
c u l t u r e f i l t r a t e s o f F . l a t e r i t i u m f . s p . c a j a n i i n e x t r a c t s o f i n f e c t e d 
p i g e o n p e a p l a n t s . O n l y PME was p r e s e n t i n r o o t and s tem e x t r a c t s o f h e a l t h y 
p l a n t s . 

4 8 2 . SINGH, G . P . , and HUSAIN, A . 1 9 7 0 . R o l e o f t o x i c m e t a b o l i t e s o f F u s a r i u m 
l a t e r i t i u m f . c a j a n i (Padw. ) G o r d . i n t h e d e v e l o p m e n t o f p i g e o n p e a w i l t . 
P r o c e e d i n g s o f t h e N a t i o n a l Academy o f S c i e n c e s o f I n d i a , S e c t i o n B 4 0 : 9 - 1 5 . 

S t e r i l e c u l t u r e f i l t r a t e s o f a h i g h l y - p a t h o g e n i c i s o l a t e o f F . l a t e r i t i u m 
f . s p . c a j a n i induced i r r e v e r s i b l e w i l t i n g , m a c e r a t i o n o f s t e m s , and b r o w n i n g 
o f b a s a l t i s s u e s o f young p i g e o n p e a c u t t i n g s . A l t h o u g h b o t h h e a t e d and 
u n h e a t e d c u l t u r e f i l t r a t e s p r o d u c e d w i l t i n g i n c u t t i n g s , o n l y t h e l a t t e r 
c o u l d cause m a c e r a t i o n and b r o w n i n g . The w i l t symptoms i n t h e c u t t i n g s 
t r e a t e d w i t h h e a t e d c u l t u r e f i l t r a t e were l e s s s e v e r e . F u s a r i c a c i d was 
d e t e c t e d i n i n f e c t e d p i g e o n p e a p l a n t s . 

4 8 3 . SINGH, K . , DAHIYA, B . S . , CHOHAN, J . S . 1 9 7 5 . E v a l u a t i o n o f a r h a r ( C a j a n u s 
c a j a n ) ge rmp lasm l i n e s a g a i n s t t h e s t e r i l i t y d i s e a s e i n t h e P u n j a b . J o u r n a l 
o f R e s e a r c h , P u n j a b A g r i c u l t u r a l U n i v e r s i t y 1 2 : 3 2 7 - 3 2 8 . 

When 3 4 ge rmp lasm l i n e s o f p i g e o n p e a we re s c r e e n e d i n 1973-74 a g a i n s t t h e 
p a t h o g e n ( p i g e o n p e a s t e r i l i t y mosa i c v i r u s ) u n d e r f i e l d c o n d i t i o n s , 2 o f them 
( L - 3 and P-4785) we re r e s i s t a n t and 1 6 o t h e r s w e r e t o l e r a n t . 

4 8 4 . SINGH, K . P . , and EDWARD, J . C . 1 9 7 8 . G l b b e r e l l a a s s o c i a t e d w i t h w i l t e d p l a n t s 
o f a r h a r w i t h i t s a s e x u a l F u s a r i u m s t a g e . A l l a h a b a d Farmer 4 9 : 9 1 - 9 4 . 
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Symptoms o f t h e d i s e a s e d e s c r i b e d o n p i g e o n p e a i n t h e A l l a h a b a d a r e a i n c l u d e d 
a b u n d a n t s a l m o n - p i n k s p o r o d o c h i a and b l a c k , c a r b o n a c e o u s , a p p a r e n t l y 
s u p e r f i c i a l , p e r i t h e c i a o n t h e s h o o t s u r f a c e n e a r s o i l l e v e l . The t w o s t a g e s 
o f t h e pa thogen a r e d e s c r i b e d a s t h e new s p e c i e s F . b u t l e r i and G . b u t l e r i . 
The f u n g u s i s compared w i t h G . s t i l b o i d e s . 

4 8 5 . SINGH, K . P . 1 9 8 0 . The a s s o c i a t i o n o f G i b b e r e l l a udum w i t h t h e w i l t e d a r h a r 
p l a n t s r e c o r d e d a g a i n . I n d i a n P h y t o p a t h o l o g y 3 3 : 1 6 1 . 

D u r i n g a r o u t i n e s u r v e y f o r p l a n t d i s e a s e s , G . udum was f o u n d a s s o c i a t e d 
w i t h w i l t e d p i g e o n p e a p l a n t s grown i n t h e F o r t a r e a o f A l l a h a b a d i n Sep tember 
1 9 7 8 . F u r t h e r , i n F e b r u a r y 1 9 7 9 , t h e p e r i t h e c i a l s t a g e o f F . udum was 
r e c o r d e d o n t h e base o f t h e s h o o t s o f p l a n t s i n a p i g e o n p e a f i e l d a t t h e 
M i l i t a r y Fa rm, A l l a h a b a d . O n e x a m i n a t i o n , t h e p e r i t h e c i a , a s c i , and 
a s c o s p o r e s r esemb led G . udum, t h e p e r f e c t s t a g e o f F . udum r e p o r t e d 
e a r l i e r . From t h e m e t e r e d o g i c a l d a t a r e c o r d e d f o r t h e s e p e r i o d s , i t seems 
r e a s o n a b l e t o t h i n k t h a t t h e p e r i t h e c i a l d e v e l o p m e n t i s f a v o r e d b y c l o u d y 
w e a t h e r , h i g h h u m i d i t y , and a c o m b i n a t i o n o f l o w / h i g h t e m p e r a t u r e . 

4 8 6 . SINGH, N . , and SINGH, R .S . 1 9 7 0 . Deve lopmen t o f w i l t c a u s i n g s p e c i e s o f 
F u s a r i u m i n f u n g i c i d e t r e a t e d s o i l s . I n d i a n P h y t o p a t h o l o g y 2 3 : 5 4 5 - 5 5 2 . 

A u t o c l a v e d and u n a u t o c l a v e d f i e l d s o i l s , a r t i f i c i a l l y i n f e s t e d w i t h F . 
o x y s p o r u m f . s p . v a s i n f e c t u m , F . oxysporum f . s p . l i n i , and F . oxysporum 
f . s p . udum, we re t r e a t e d w i t h 200 t o 1000 ppm (w /w) o f z i n e b , f e r b a m , 
t h i r a m , c a p t a n and R h i z o c t o l - C o m b i . V e g e t a t i v e g r o w t h and s p o r u l a t i o n o f 
t h e s e f u n g i i n s o i l was d e t e r m i n e d a f t e r 1 5 days b y p l a t i n g o n Czapek-Dox 
m a l a c h i t e g r e e n - c a p t a n medium and peptone-PCNB medium. T o l e r a n c e o f t h e 
f u n g i t o p r e s e n c e o f f u n g i c i d e s d i f f e r e d w i t h t y p e and q u a l i t y o f f u n g i c i d e s , 
s p e c i e s o f t h e f u n g u s , and t h e a u t o c l a v e d and u n a u t o c l a v e d c o n d i t i o n o f t h e 
s o i l . W i t h i n t h e same s p e c i e s hyphae and s p o r e s showed d i f f e r e n t d e g r e e s o f 
t o l e r a n c e t o c e r t a i n f u n g i c i d e s , such a s c a p t a n , z l n e b , and R h i z o c t o l - C o m b i . 
T h i r a m and f e rbam we re t h e most i n h i b i t o r y o f a l l t h e f u n g i c i d e s t r i e d . 

4 8 7 . SINGH, N . , and SINGH, R .S . 1 9 8 0 . I n h i b i t i o n o f F u s a r i u m oxvsporum f . s p . udum 
b y s o i l b a c t e r i a . I n d i a n P h y t o - p a t h o l o g y 3 3 : 3 5 6 - 3 5 7 . 

B a c i l l u s s u b t i l i s ( c u l t u r e s B 4 , B 6 , B 1 8 , and B19) and B . c e r e u s ( c u l t u r e 
B12) were f o u n d t o i n h i b i t g r o w t h and s p o r e g e r m i n a t i o n and c a u s e some l y s i s 
o f t h e m y c e l i u m and germ t u b e s o f t h e t e s t f u n g u s F . oxysporum f . s p . udum. 
B . b a d i u s ( c u l t u r e B15) and Pseudomonas f l u o r e s c e n s ( c u l t u r e B20) n e i t h e r 
i n h i b i t e d t h e g r o w t h o f F . oxysporum f . s p . udum n o r b r o u g h t a b o u t 
s i g n i f i c a n t l y s i s o f t h e g r o w i n g m y c e l i u m . They had a n i n h i b i t o r y e f f e c t o n 
s p o r e g e r m i n a t i o n . 

4 8 8 . SINGH, N . D . , and FARRELL, K .M. 1 9 7 2 . O c c u r r e n c e o f R o t y l e n c h u l u s r e n l f o r m i s 
i n T r i n i d a d , West I n d i e s . P l a n t D i s e a s e R e p o r t e r 5 6 : 5 5 1 . 

The r e n i f o r m nema tode , R . r e n i f o r m i s , was i s o l a t e d f o r t h e f i r s t t i m e f r o m 
t h e s o i l and r o o t s o f s e v e r a l c r o p s ( i n c l u d i n g p i g e o n p e a ) i n T r i n i d a d . The 
d i s t r i b u t i o n and i m p o r t a n c e o f t h i s nematode t o p i g e o n p e a s and o t h e r c r o p s i n 
T r i n i d a d has y e t t o b e d e t e r m i n e d . 

4 8 9 . SINGH, N .D. 1 9 7 5 . E v a l u a t i o n o f nematode p o p u l a t i o n i n p i g e o n p e a . Pages 
1 4 7 - 1 4 9 i n T r o p i c a l d i s e a s e s o f legumes ( B i r d , J . , and M a r a m o r o s c h , K . , 

86 



eds . ) . New York, USA: Academic Press. 

The high nematode counts fo r Rotylenchulus reni formis and Pratylenchus spp, 
in p a r t i c u l a r , t ha t were observed in three pigeonpea v a r i e t i e s , suggest a 
high degree of s u s c e p t i b i l i t y to nematode at tack. 

490. SINGH, N.D. 1975. Studies on the selected hosts of Rotylenchulus reni formis 
and its pathogenici ty to soybean (Glycine max). Nematropica 5 :46-51. 

Six p lant species were tested for host s u i t a b i l i t y of R. ren i fo rmis . 
Tomato, plgeonpea, and watergrass supported large population increases but 
the nematode populat ion declined under Bermuda grass (Cyanodon dactylon) 
a f t e r 10 weeks. S ign i f i can t reductions occurred in dry weights of tops and 
roots and in the l i nea r growth of infected soybean plants 8 weeks a f t e r 
t ransp lan t ing into na tu ra l l y - in fes ted s o i l . I n i t i a l larvae populations o f 
500 and 1000 R. reni formis reduced the mean weights of roots by 14.7 and 
53.7%, the tops by 37.0 and 54.7%, and l i nea r top growth of soybean by 23.1 
and 27.5%, respect ive ly , when compared wi th noninoculated con t ro l s . 

491 . SINGH, N.D. 1975. Ef fect of oxamyl appl icat ions on eelworm penetrat ion into 
roots of tomato, l e t tuce and pigeonpea. Tropical Agr icu l tu re 52:369-373. 

In glasshouse tes ts a s ing le f o l i a r app l ica t ion of oxamyl of 2500 ppm 
inh ib i ted s i g n i f i c a n t l y the penetrat ion of pigeonpea seedlings by R. 
r en i f o rm is . . 

492. SINGH, P., VASUDEVA, R.S., and BAJAJ, B.S. 1965. Seed bacter iza t ion and 
b io log ica l a c t i v i t y of bu lb i fo rmin . Annals of Applied Biology 55:89-97. 

In f u r t he r studies at the Indian Agr icu l tu ra l Research I n s t i t u t e , New De lh i , 
maximum production of bulbi formin occurred on the seed coats, spermatosphere, 
and rhizosphere of pigeonpea t reated wi th B. s u b t i l i s mixed wi th molasses 
so lu t ion and groundnut cake, reaching a peak in 15-18 days. The a n t i b i o t i c 
becomes systemic in p lant t issue and forms a pro tec t ive zone round the roots 
of pigeonpea seedl ings. In observations continued fo r 7 weeks a f t e r sowing, 
seed bac ter iza t ion reduced the incidence of F. udum at t h i s stage. 

493. SINGH, R., and MALL, T.P. 1974. Studies on the nodulat ion and ni t rogen 
f i x a t i o n by in fected leguminous p lants . I . Ef fect of arhar mosaic v i rus 
i n fec t i on on ni t rogen value, nodulation and ni t rogen f i x a t i o n by some pulse 
crops. Plant and Soi l 41:279-286. 

The e f fec ts of pigeonpea mosaic v i rus s t r a i ns , ASM and AMM, on cowpea, mung 
(Vigna radiata) , and urd (V. mungo) are described. Both s t ra ins reduced the 
growth and fresh weight of infected p lan ts . Dry weight of infected V. 
radiata and V. mungo plants increased but t ha t of cowpea decreased. The 
disease decreased the number, weight, and size of nodules in cowpea and V. 
radiata but increased the number and fresh weight in V. mungo. Total N in 
infected cowpea and V. radiata plants was lower than in healthy ones but was 
higher in V. mungo p lants . The s t ra ins reduced the N- f i xa t ion capaci ty . 

494. SINGH, R., and MALL, T.P. 1974. Ef fect of arhar mosaic v i rus on y i e l d and 
chemical cons t i t u t i on of seeds of some legumes. Labdev Journal of Science 
and Technology 12B:145-149. 
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P i g e o n p e a mosa i c v i r u s s t r a i n s AMM and ASM i n f e c t i o n r e d u c e d t h e number , 
s i z e , and w e i g h t o f f r u i t and seeds o f masur ( L e n s e s c u l e n t a M o e n c h ) , Kasuri 
m e t h i ( T r i f o l i u m c a r n i c u l a t a L . ) a n d m e t h i ( T r i g o n e l l a f o e n u m g r a e c u m L . ) . 
D i s e a s e d legume p l a n t s have low r e p r o d u c t i v e c a p a c i t y and p o o r seed 
g e r m i n a t i o n i n c o m p a r i s o n w i t h h e a l t h y p l a n t s . N i t r o g e n o u s f r a c t i o n s such a s 
t o t a l n i t r o g e n , p r o t e i n , n i t r a t e n i t r o g e n , ammoniacal n i t r o g e n , f r e e amino 
a c i d s , phospho rus f r a c t i o n s ( t o t a l , i n o r g a n i c , and o r g a n i c ) and t o t a l , 
r e d u c i n g , and n o n r e d u d n g w a t e r - s o l u b l e s u g a r s and s t a r c h w e r e h i g h e r i n 
seeds o f h e a l t h y p l a n t s t h a n i n f e c t e d o n e s . N i t r i t e n i t r o g e n and u r e a s e 
a c t i v i t y was g r e a t e r i n d i s e a s e d seeds t h a n h e a l t h y o n e s . Seeds f r o m 
A S M - i n f e c t e d p l a n t s s u f f e r e d g r e a t e r l o s s t h a n A M M - i n f e c t e d o n e s . 

4 9 5 . SINGH, R . , and MALL, T . P . 1 9 7 5 . E f f e c t o f a r h a r mosa i c v i r u s i n f e c t i o n o n 
n o d u l a t i o n o f p i g e o n p e a . I n d i a n J o u r n a l o f E x p e r i m e n t a l B i o l o g y 1 3 : 3 2 2 - 3 2 3 . 

Nodu le number , s i z e , and f r e s h d r y - w e i g h t s i n c r e a s e d w i t h age i n p i g e o n p e a c v 
S h a r d a , b u t a t a h i g h e r r a t e i n h e a l t h y p l a n t s i n c o m p a r i s o n w i t h p l a n t s 
i n f e c t e d by p i g e o n p e a mosa i c v i r u s . The r e d u c t i o n was more s e v e r e i n 
e a r l y - i n f e c t e d t h a n i n l a t e - i n f e c t e d p l a n t s . The s e v e r e v i r u s s t r a i n induced 
more r e d u c t i o n t h a n d i d t h e m i l d o n e . 

4 9 6 . SINGH, R . , and MALL, T . P . 1 9 7 6 . A new v i r u s d i s e a s e o f a r h a r ( C a j a n u s c a j a n 
[ L . ] M i l l s p . ) . C u r r e n t S c i e n c e 4 5 : 6 3 5 - 6 3 6 . 

P igeonpea i s a n i m p o r t a n t p u l s e c r o p o f I n d i a . I n t h e e a r l y 1970s some 
p l a n t s o f p i g e o n p e a showed v i r u s d i s e a s e symptoms q u i t e d i s t i n c t f r o m e a r l i e r 
o n e s . The new symptoms w e r e o f t w o t y p e s . I n t h e f i r s t , t h e d i s e a s e d p l a n t s 
showed m i l d mosa i c m o t t l i n g and s l i g h t d i s t o r t i o n and r e d u c t i o n i n t h e s i z e 
o f l e a f l e t s . A l s o , t h e a f f e c t e d p l a n t s w e r e d w a r f e d and b o r e s m a l l e r f r u i t s . 
The v i r u s i s o l a t e o b t a i n e d f r o m t h i s p l a n t i s t e r m e d AMM. The second new 
symptom c o n s i s t e d o f i r r e g u l a r l y s c a t t e r e d c h l o r o t i c and d a r k a r e a s o f 
v a r y i n g shape and s i z e . The l e a f l e t s we re t w i s t e d and reduced i n s i z e . 
P l a n t s w e r e d w a r f e d and b o r e s m a l l e r and f e w e r p o d s . The v i r u s i s o l a t e 
o b t a i n e d f r o m such a p l a n t i s t e r m e d ASM. C r o s s - p r o t e c t i o n t e s t s i n d i c a t e d 
t h a t AMM and ASM w e r e r e l a t e d s t r a i n s o f a s i n g l e v i r u s . The p a p e r r e p o r t s 
t h i s new s a p - t r a n s m i s s i b l e v i r u s c a u s i n g mosa i c d i s e a s e s i n p i g e o n p e a f r o m 
I n d i a . 

4 9 7 . SINGH, R . , and MALL, T . P . 1 9 7 6 . E f f e c t o f i n f e c t i o n b y a r h a r mosa i c v i r u s o n 
t h e H i l l r e a c t i o n and p r i m a r y p r o d u c t i v i t y o f p i g e o n p e a ( a r h a r ) l e a v e s . 
I n d i a n J o u r n a l o f E x p e r i m e n t a l B i o l o g y 1 4 : 3 7 6 - 3 7 7 . 

The e f f e c t o f s t r a i n s AMM and ASM o f p i g e o n p e a mosa i c v i r u s on t h e p r i m a r y 
p r o d u c t i v i t y o f t h e H i l l r e a c t i o n i n p i g e o n p e a c v Sharda was t o r e d u c e t h e 
c a p a c i t y o f g r o s s p r o d u c t i o n p e r u n i t a r e a and t h e r a t e o f t h e H i l l r e a c t i o n , 
and t o i n c r e a s e t h e r e s p i r a t o r y l o s s a t a l l s t a g e s o f i n f e c t i o n . 

4 9 8 . SINGH, R . , and MALL, T . P . 1 9 7 8 . Changes in c h e m i c a l c o m p o s i t i o n o f p i g e o n p e a 
f r u i t s due t o a r h a r ( p i g e o n p e a ) mosa i c v i r u s i n f e c t i o n . A c t a 
P h y t o p a t h o l o g i c a Academiae S c i e n t i a r u m H u n g a r i c a e 1 3 : 4 1 - 4 4 . 

T o t a l N and p r o t e i n w e r e h i g h e r i n f r u i t c o a t s b u t l o w e r i n o t h e r f r u i t p a r t s 
o f d i s e a s e d p i g e o n p e a p l a n t s t h a n i n h e a l t h y o n e s . The p e r c e n t a g e s o f 
n i t r i t e , n i t r a t e , and t o t a l f r e e amino a c i d s w e r e h i g h e r i n a l l p a r t s o f 
i n f e c t e d f r u i t s t h a n i n h e a l t h y o n e s . T o t a l and o r g a n i c P f r a c t i o n s w e r e 
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l o w e r i n p l a n t s i n f e c t e d w i t h m i l d s t r a i n s t h a n i n t h o s e w i t h s e v e r e s t r a i n s 
o f t h e v i r u s , b u t t h e r e v e r s e was t h e c a s e f o r i n o r g a n i c P . The v a r i o u s 
c a r b o h y d r a t e f r a c t i o n s w e r e h i g h e r i n h e a l t h y p i g e o n p e a f r u i t s t h a n i n 
i n f e c t e d p l a n t s . 

4 9 9 . SINGH, R . , and MALL, T . P . 1 9 7 8 . E f f e c t o f a r h a r ( p i g e o n p e a ) mosa i c v i r u s o n 
t h e y i e l d and r e p r o d u c t i v e c a p a c i t y o f p i g e o n p e a c u l t i v a r s . I n d i a n J o u r n a l 
o f M y c o l o g y and P l a n t P a t h o l o g y 8 : 1 7 8 - 1 8 1 . 

I n f i e l d t e s t s b o t h t h e m i l d and t h e s e v e r e s t r a i n s r educed t h e number , 
w e i g h t , and s i z e o f t h e f r u i t s , s e e d s , and p l a n t r e p r o d u c t i v e c a p a c i t y , b u t 
t h e e f f e c t was more s e v e r e w i t h t h e l a t t e r s t r a i n . Maximum y i e l d l o s s 
o c c u r r e d i n cv S h a r d a , f o l l o w e d by P r a b h a t and T - 1 7 . 

5 0 0 . SINGH, R . , and MALL, T . P . 1 9 7 9 . C h l o r o p h y l l and c a r b o h y d r a t e c o n t e n t s o f a 
v i r u s d i s e a s e d p i g e o n p e a p l a n t . I n d i a n J o u r n a l o f M y c o l o g y and P l a n t 
P a t h o l o g y 9 : 2 6 9 - 2 7 1 . 

The d i s e a s e d p i g e o n p e a l e a v e s a l w a y s have l e s s e r c h l o r o p h y l l c o n t e n t t h a n 
t h e i r h e a l t h y c o u n t e r p a r t s . S i m i l a r r e s u l t s w e r e a l s o o b t a i n e d w i t h s e v e r a l 
h o s t v i r u s c o m b i n a t i o n s . A l o w e r c o n t e n t o f c a r b o h y d r a t e ( w a t e r - s o l u b l e 
t o t a l r e d u c i n g and n o n r e d u c i n g s u g a r s and s t a r c h ) was r e c o r d e d i n i n f e c t e d 
p l a n t s t h a n i n t h e h e a l t h y o n e s . Such de rangemen ts i n t h e c a r b o h y d r a t e 
c o n t e n t s due t o v i r u s i n f e c t i o n have a l s o been o b s e r v e d i n o t h e r l e g u m i n o u s 
p l a n t s . 

5 0 1 . SINGH, R . , and MALL, T . P . 1 9 7 9 . S c r e e n i n g o f some c h e m i c a l s f o r a n t i v i r a l 
p r o p e r t i e s . S c i e n c e and C u l t u r e 4 5 : 6 6 - 6 8 . 

Copper s u l p h a t e ( 2 % ) , m e r c u r i c c h l o r i d e ( 1 % ) , and n i c o t i n e s u l p h a t e ( 5 0 % ) , 
m i x e d w i t h v i r u s i n o c u l u m , c o m p l e t e l y i n h i b i t e d i n f e c t i v i t y o f m i l d and 
s e v e r e s t r a i n s o f p i g e o n p e a mosa ic v i r u s i n p i g e o n p e a p l a n t s . Some c h e m i c a l s 
i n h i b i t e d t h e d i f f e r e n t s t r a i n s t o d i f f e r e n t e x t e n t s . C h e m i c a l s p r o d u c i n g 
s e v e r e t o x i c e f f e c t s o n i n o c u l a t e d l e a v e s w e r e more p o t e n t i n h i b i t o r s t h a n 
t h o s e t h a t w e r e m i l d l y t o x i c . 

5 0 2 . SINGH, R . A . , and PAVGI, M.S. 1 9 7 2 . Some d i s e a s e s o f p i g e o n p e a in U t t a r 
P r a d e s h , I n d i a . FA0 P l a n t P r o t e c t i o n B u l l e t i n 2 0 : 1 1 6 - 1 1 8 . 

Symptoms o f w e t l e a f r o t we re c h a r a c t e r i z e d . Choanephora c u c u r b i t a r u m was 
i s o l a t e d and s e e d l i n g s we re s u c c e s s f u l l y i n o c u l a t e d . B a c t e r i a l l e a f s p o t and 
s tem c a n k e r d i s e a s e s w e r e o b s e r v e d and a b a c t e r i u m r e s e m b l i n g X . c a j a n i was 
a s s o c i a t e d w i t h t h e m . A w i l t d i s e a s e was f r e q u e n t l y o b s e r v e d i n e a r l y 
A u g u s t , t h e a g e n t b e i n g a S y n c h y t r i u m c l o s e l y r e s e m b l i n g S . 
p h a s e o l i - r a d i a t i . A l e a f g a l l a s s o c i a t e d w i t h a n e n d o p h y t i c a l g a i s n e w l y 
r e c o r d e d o n p i g e o n p e a . The uppe r s u r f a c e o f young l e a v e s w e r e s t u d d e d w i t h 
numerous , s m a l l s o l i t a r y g a l l s . Near s o i l l e a v e s w e r e more h e a v i l y i n f e c t e d 
and showed a b r o n z e s h e e n . 

5 0 3 . SINGH, R . S . , and SINGH, N . 1 9 7 0 . E f f e c t o f o i l - c a k e amendment o f s o i l o n 
p o p u l a t i o n o f some w i l t c a u s i n g s p e c i e s o f F u s a r i u m . P h y t o p a t h o l o g i s c h e 
Z e i t s c h r i f t 2 6 : 1 6 0 - 1 6 7 . 

A u t o c l a v e d o r u n a u t o c l a v e d f i e l d s o i l , r e i n f e s t e d w i t h c u l t u r e s o f F . 
oxyspo rum f . s p . v a s i n f e c t u m , F . oxysporum f . s p . udum, and F . oxyspo rum 
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f . s p . l i n i was amended w i t h 0 . 5 - 5 . 0 % (w/w) o f o i l c a k e s o f m a r g o s a , 
g r o u n d n u t , o r m u s t a r d . P l a t i n g done 1 5 d a y s a f t e r amendment o n t w o 
d i f f e r e n t i a l and s e l e c t i v e m e d i a r e v e a l e d t h a t t h e s e o i l c a k e s s t i m u l a t e o r 
i n h i b i t v e g e t a t i v e g r o w t h o r s p o r u l a t i o n , o r b o t h , d e p e n d i n g upon t h e s p e c i e s 
o f t h e f u n g u s , t h e q u a n t i t y and q u a l i t y o f o i l c a k e s , and t h e p r e s e n c e o r 
a b s e n c e o f n a t u r a l s o i l m i c r o f l o r a . G r o w t h and s p o r u l a t l o n o f t h e t h r e e 
s p e c i e s w e r e i n c r e a s i n g l y e n h a n c e d b y i n c r e a s e d a m o u n t s o f m a r g o s a c a k e , b u t 
h i g h d o s a g e s o f g r o u n d n u t and m u s t a r d c a k e s w e r e i n h i b i t o r y . 

5 0 4 . SINGH, R.S. 1 9 7 4 . E f f e c t o f h o s t and n o n h o s t c r o p s e e d s o n v e g e t a t i v e g r o w t h 
and s p o r u l a t l o n o f F u s a r i u m udum i n s o i l . I n d i a n P h y t o p a t h o l o g y 2 7 : 5 5 3 - 5 5 7 . 

A s t u d y c o n d u c t e d i n a u t o c l a v e d and u n a u t o c l a v e d s o i l i n f e s t e d w i t h t h e 
p i g e o n p e a w i l t f u n g u s F . udum has shown t h a t s e e d s o f t h e h o s t , a s w e l l a s 
many n o n h o s t l e g u m e s and c e r e a l s , enhance v e g e t a t i v e g r o w t h o f t h e f u n g u s 
w i t h i n 9 6 h . The h o s t s e e d s d o n o t e n c o u r a g e s p o r u l a t l o n o f t h e e n c h a n c e d 
m y c e l i a l g r o w t h . G r a m i n a c e o u s c r o p s e e d s a r e n o t a s good a m e d i a a s l e g u m e s 
f o r g r o w t h o f t h e f u n g u s . The i m p l i c a t i o n o f t h i s b e h a v i o r o f F . udum i n 
t h e p r e s e n c e o f h o s t and n o n h o s t c r o p s e e d s , w i t h r e g a r d t o i t s s u r v i v a l i n 
t h e s o i l , i s d i s c u s s e d . 

5 0 5 . SINGH, S . 1 9 8 1 . C o n t r o l o f f u n g a l d e t e r i o r a t i o n o f p i g e o n p e a ( a r h a r ) s e e d s 
d u r i n g s t o r a g e . Seeds and Farms 7 : 4 1 - 4 2 , 4 6 . 

Among t h e f u n g i c i d e s t e s t e d , C e r e s a n , t h i r a m , c a p t a n , and F y t o l a n w e r e f o u n d 
t o b e m o s t e f f e c t i v e i n r e d u c i n g s t o r a g e m o l d s a t a c o n c e n t r a t i o n o f 0.5% b y 
w e i g h t . Z i r a m and Demosan, t h o u g h , a t t h i s c o n c e n t r a t i o n , e f f e c t i v e l y 
r e d u c e d t h e t o t a l p e r c e n t a g e o f f u n g i b u t a d v e r s e l y a f f e c t e d t h e p e r c e n t a g e 
g e r m i n a t i o n o f s e e d s . 

5 0 6 . SINGH, T . C . N . 1 9 3 5 . S t e r i l i t y o f c r o p p l a n t s and a s t u d y o f t h e i r r o o t 
s y s t e m . C u r r e n t S c i e n c e 4 : 3 0 - 3 2 . 

A n e x p e r i m e n t t o e l u c i d a t e t h e p o s s i b l e p h y s i o l o g i c a l b a s i s o f s t e r i l i t y i n 
p i g e o n p e a i s r e p o r t e d i n a p r e l i m i n a r y n o t e . I r r i g a t i o n o f g r o u p s o f s t e r i l e 
p l a n t s w i t h s o l u t i o n s o f v a r i o u s s a l t s o f p o t a s s i u m o r s o d i u m , and i r r i g a t i o n 
o f t h e s t r o n g l a t e r a l r o o t s o f a f u r t h e r g r o u p w i t h w e l l w a t e r , was f o l l o w e d 
a f t e r a c o u p l e o f weeks f l o w e r i n g . The g r o u p s o f s t e r i l e p l a n t s showed n o 
f l o w e r s . 

5 0 7 . SINGH, U . B . 1 9 3 1 . S t u d i e s i n t h e g e n u s C e r c o s p o r a . J o u r n a l o f t h e I n d i a n 
B o t a n i c a l S o c i e t y 1 0 : 7 3 - 9 1 . 

A s p e c i e s o f C e r c o s p o r a was f o u n d o n p i g e o n p e a . I t was c h a r a c t e r i z e d b y 
o b c l a v a t e , t a p e r i n g h y a l i n e t o p a l e y e l l o w c o n i d i a m e a s u r i n g 3 1 - 1 2 4 b y 3 - 4 μ , 
and c a u s e d t h e d e v e l o p m e n t o f i r r e g u l a r , r a i s e d s p o t s m o s t l y o n t h e 
u n d e r s u r f a c e o f t h e l e a f , b u t s o m e t i m e s a l s o o n t h e p e t i o l e s and s t e m . 

5 0 8 . SINGH, U . B . 1 9 3 4 . S t u d i e s o n C e r c o s p o r a i n d i c a , new s p e c i e s p a r a s i t i c o n 
C a j a n u s c a j a n S p r e n g . I n d i a n J o u r n a l o f A g r i c u l t u r a l S c i e n c e s 4 : 3 4 3 - 3 6 0 . 

The l e a f s p o t d i s e a s e o f p i g e o n p e a , c a u s e d b y t w o s t r a i n s o f C e r c o s p o r a , 
o c c u r s c o m m o n l y . The symptoms o f t h e d i s e a s e and t h e m o r p h o l o g y a r e 
d e s c r i b e d . Between 2 0 and 25°C i n f e c t i o n o c c u r s r e a d i l y . B e s t g r o w t h o f t h e 
s t r a i n s t a k e s p l a c e s a t 100% h u m i d i t y . B o t h t h e s t r a i n s have been f o u n d t o 
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b e l o n g t o one s p e c i e s t h a t has h i t h e r t o n o t been d e s c r i b e d . I t i s named C . 
indica. 

5 0 9 . SINHA, A . K . 1 9 7 4 . The use o f a benomyl f u n g i c i d e a g a i n s t F u s a r i u m oxysporum 
f . s p . udum w i l t o f p i g e o n p e a . Z e i t s c h r i f t f u r P f l a n z e n k r a n k h e i t e n und 
P f l a n z e n s c h u t z 8 1 : 5 7 1 - 5 7 4 . 

I n p o t t e s t s seed d r e s s i n g w i t h B e n l a t e a g a i n s t F . oxysporum f . s p . udum was 
i n e f f e c t i v e and s p r a y s we re m o d e r a t e l y e f f e c t i v e o n l y when a p p l i e d t o p l a n t s 
a few days b e f o r e i n o c u l a t i o n . S o i l d r e n c h i n g , p a r t i c u l a r l y b e f o r e 
i n o c u l a t i o n , gave b e t t e r p r o t e c t i o n and was f a i r l y p e r s i s t e n t . A t 100 ppm 
t h e f u n g i c i d e p r e v e n t e d m y c e l i a l g r o w t h o f t h e p a t h o g e n i n v i t r o and a t o n l y 
10 ppm i t caused a l m o s t 50% i n h i b i t i o n . 

5 1 0 . SINHA, A . K . 1 9 7 5 . C o n t r o l o f F u s a r i u m w i l t o f p i g e o n p e a w i t h B a v i s t i n , a 
s y s t e m i c f u n g i c i d e . C u r r e n t S c i e n c e 4 4 : 7 0 0 - 7 0 1 . 

A s o i l d r e n c h w i t h 4000 ppm B a v i s t i n 1 0 days b e f o r e i n o c u l a t i o n w i t h F . 
oxvsporum f . s p . udum ( F . udum) gave t h e t r e a t e d p i g e o n p e a p l a n t s t o t a l 
p r o t e c t i o n a g a i n s t t h e d i s e a s e . S i m i l a r t r e a t m e n t w i t h 2000 and 4000 ppm 5 
days a f t e r i n o c u l a t i o n were h i g h l y e f f e c t i v e , and 4000 ppm g i v e n 2 2 days 
a f t e r a l s o gave s i g n i f i c a n t c o n t r o l . When used a s a f o l i a r s p r a y t h e 
f u n g i c i d e gave t o t a l p r o t e c t i o n a t 1 0 , 0 0 0 ppm. 

5 1 1 . SINHA, M . K . , and PRASAD, T . 1 9 7 7 . D e t e r i o r a t i o n o f " a r h a r " seeds b y 
A s p e r g i l l u s f l a v u s . I n d i a n P h y t o p a t h o l o g y 3 0 : 7 0 - 7 2 . 

D e t e r i o r a t i o n i n t h e c o n t e n t s ( o r g a n i c and amino a c i d s and s u g a r ) o f 
p i g e o n p e a seeds b y A . f l a v u s was i n v e s t i g a t e d . T h r e e s o l u b l e s u g a r s , v i z 
g l u c o s e , f r u c t o s e , and s u c r o s e , were d e t e c t e d i n h e a l t h y seeds o f w h i c h 
s u c r o s e and f r u c t o s e were c o m p l e t e l y u t i l i z e d b y A . f l a v u s i n i n f e s t e d 
s e e d s . The i n t e n s i t y o f c i t r i c , t a r t a r i c , and o x a l i c a c i d s i n c r e a s e d i n t h e 
d i s e a s e d seeds i n c o m p a r i s o n w i t h t h e h e a l t h y o n e s . Some o f t h e amino a d d s 
c o m p l e t e l y d i s a p p e a r e d i n t h e i n f e c t e d s e e d s , whereas o t h e r s appea red d u r i n g 
i n c u b a t i o n . The m o d i f i c a t i o n s i n seed c o n t e n t s a r e d i s c u s s e d . 

5 1 2 . SINHA, M . K . , ROY, A . K . , and PRASAD, T . 1978 . R e d u c t i o n i n t o t a l N c o n t e n t o f 
a r h a r seeds due t o s t o r a g e f u n g i . C u r r e n t S c i e n c e 4 7 : 5 5 0 - 5 5 1 . 

T o t a l N - c o n t e n t was l o w e r i n t h e i n f e s t e d t h a n i n h e a l t h y s e e d s . The 
d e t e r i o r a t i o n in N c o n t e n t caused by A . n i q e r was t h e h i g h e s t i n c o m p a r i s o n 
w i t h o t h e r f u n g i . The n i t r o g e n i s u t i l i z e d b y t h e f u n g i , and p a r t o f t h i s i s 
a l s o c o n v e r t e d i n t o gaseous N . 

5 1 3 . SINHA, M . K . , and PRASAD, T . 1979 . Changes i n seed c o n t e n t s o f " a r h a r " 
( C a j a n u s c a j a n [ L . ] M i l l s p . ) due t o C u r v u l a r i a l u n a t a . P r o c e e d i n g s o f t h e 
N a t i o n a l Academy o f S c i e n c e s o f I n d i a , S e c t i o n B 4 9 : 7 6 - 8 0 . 

Changes i n s u g a r s , s t a r c h , o r g a n i c a d d s , amino a d d s and p r o t e i n i n a r h a r 
( C a j a n u s c a j a n L . ) seeds due t o i n f e s t a t i o n b y C u r v u l a r i a l u n a t a we re 
r e c o r d e d . Q u a l i t a t i v e a n a l y s i s showed t h e p r e s e n c e o f s u c r o s e , g l u c o s e , 
f r u c t o s e , c i t r i c a c i d , t a r t a r i c a c i d , and o x a l i c a c i d i n v a r y i n g 
c o n c e n t r a t i o n s u n d e r d i f f e r e n t i n c u b a t i o n p e r i o d s . Out o f e i g h t amino a d d s 
some d i s a p p e a r e d w h i l e o t h e r s e i t h e r i n c r e a s e d o r d e c r e a s e d d u r i n g t h e c o u r s e 
o f i n f e s t a t i o n . Q u a l i t a t i v e l y s t a r c h and p r o t e i n showed c o n t i n u o u s d e p l e t i o n 
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i n t h e i r q u a n t i t i e s d u r i n g t h e i n c u b a t i o n p e r i o d . 

5 1 4 . SINHA, M . K . , SINGH, B . K . , and PRASAD, T . 1 9 8 1 . Changes i n s t a r c h c o n t e n t s o f 
a r h a r seeds due t o f u n g i . I n d i a n P h y t o p a t h o l o g y 3 4 : 2 6 9 - 2 7 1 . 

A s p e r g i l l u s f l a v u s , A . n i g e r , A l t e r n a r i a a l t e r n a t a , C u r v u l a r i a l u n a t a , 
D r e c h s l e r a h a w a i i e n s i s , F u s a r i u m m o n i l i f o r m e , and R h i z o p u s n i g r i c a n s f o rmed 
t h e d o m i n a n t m i c r o f u n g i o v e r p i g e o n p e a s e e d s . Changes i n s t a r c h c o n t e n t s o f 
p i g e o n p e a seeds b y i n f e s t i n g t h e seeds w i t h i n d i v i d u a l f u n g u s , have been 
s t u d i e d . A d e c r e a s e i n t h e s t a r c h c o n t e n t i n g e n e r a l was n o t e d , t h o u g h t h e 
amount d i f f e r e d f r o m s p e c i e s t o s p e c i e s . A . f l a v u s and A . n i g e r b r o u g h t 
a b o u t maximum d e c r e a s e whereas F. m o n i l i f o r m e and D. h a w a i i e n s i s caused 
minimum r e d u c t i o n . Seeds f r o m w h i c h t h e s u r f a c e m y c e l i u m was n o t removed 
showed l e s s e r d e c r e a s e s i n s t a r c h c o n t e n t t h a n t h o s e f r o m w h i c h t h e m y c e l i u m 
was removed . The changes i n s t a r c h c o n t e n t o f t h e seeds due t o f u n g a l 
i n f e s t a t i o n have been d i s c u s s e d . 

5 1 5 . SLYKHUIS, J . T . 1 9 8 0 . M i t e s . Pages 3 2 5 - 3 5 6 i n V e c t o r s o f p l a n t p a t h o g e n s 
( H a r r i s , K . F . , and Maramorosch , K . , e d s . ) . New Y o r k , USa: Academic P r e s s . 

P lgeonpea s t e r i l i t y mosa ic d i s e a s e i s d e s c r i b e d i n t h e c h a p t e r o n D i s e a s e s 
p r o b a b l y caused b y m i t e s w i t h o u t a n i n f e c t i o u s a g e n t . 

5 1 6 . SMALL, W. 1 9 2 2 . On t h e o c c u r r e n c e of a s p e c i e s of F u s a r i u m in Uganda. Kew 
B u l l e t i n ( M i s c e l l a n e o u s I n f o r m a t i o n ) 9 : 2 6 9 - 2 9 1 . 

A f u l l d e s c r i p t i o n i s g i v e n o f t h e c u l t u r a l c h a r a c t e r s o f t h e f u n g u s o n 
d i f f e r e n t m e d i a , a s w e l l a s o f a l a r g e s e r i e s o f c r o s s - i n o c u l a t i o n s o n 
d i f f e r e n t h o s t s , i n c l u d i n g p i g e o n p e a s . The f u n g u s i s b e l i e v e d t o b e t h e same 
as F . udum f r o m I n d i a . 

5 1 7 . SOMANI, R . B . , WANGIKAR, P . D . , and SHUKLA, V . N . 1 9 7 5 . A new s tem c a n k e r and 
d i e - b a c k d i s e a s e o f p i g e o n p e a . I n d i a n P h y t o p a t h o l o g y 2 8 : 4 3 6 - 4 3 7 . 

C o l l e t o t r i c h u m caps ic i was f o u n d t o cause s tem c a n k e r , d i e b a c k , and c o r k y 
s p l i t t i n g o f t h e s t e m . The f u n g u s was n o t C . c a j a n i . 

5 1 8 . SOMANI, R . B . , KHUNE, N . N . , and WANGIKAR, P .D . 1 9 8 1 . Phoma s tem c a n k e r : a new 
menace t o a r h a r c r o p i n V i d a r b h a . Pages 8 8 - 8 9 i n A b s t r a c t s o f pape rs o f t h e 
T h i r d I n t e r n a t i o n a l Symposium o f P l a n t P a t h o l o g y , 1 4 - 1 8 Dec 1 9 8 1 , New D e l h i , 
I n d i a . New D e l h i , I n d i a : I n d i a n P h y t o p a t h o l o g i c a l S o c i e t y . 

Stem c a n k e r o f p l g e o n p e a was f i r s t o b s e r v e d i n t h e y e a r 1 9 7 6 . T h e r e a f t e r t h e 
d i s e a s e has o c c u r r e d r e g u l a r l y . I t now t h r e a t e n s p i g e o n p e a c u l t i v a t i o n i n 
t h e V i d h a r b h a r e g i o n o f M a h a r a s h t r a . The d i s e a s e g e n e r a l l y a p p e a r s when t h e 
c r o p i s a b o u t 2 months o l d . I n f e s t a t i o n u n d e r f i e l d c o n d i t i o n o n c v C - l l 
f r o m 1978-79 to 1 9 8 0 - 8 1 i s r e c o r d e d . The p e r c e n t a g e i n f e c t i o n was 1 8 . 5 in 
1 9 7 8 - 7 9 , 2 2 . 4 i n 1 9 7 9 - 8 0 , and 3 8 . 0 d u r i n g 1 9 8 0 - 8 1 . None o f t h e c u l t i v a r s was 
o b s e r v e d t o b e r e s i s t a n t . The p a t h o g e n was i s o l a t e d and i d e n t i f i e d a s P . 
c a j a n i . The f u n g u s i s n o t s e e d - b o r n e e i t h e r e x t e r n a l l y o r i n t e r n a l l y . 
I s o l a t i o n f r o m b u r i e d i n f e s t e d p l a n t d e b r i s i n d i c a t e d t h a t t h e f u n g u s c o u l d 
s u r v i v e up t o 8 months and f o r a y e a r on i n f e s t e d s tem k e p t i n open f i e l d . 

5 1 9 . SPENCE, J . A . 1 9 7 5 . The i m p o r t a n c e o f d i s e a s e s i n r e l a t i o n t o t h e g r a i n legume 
r e s e a r c h p rogram i n t h e e a s t e r n C a r i b b e a n . Pages 151 -155 i n T r o p i c a l 
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diseases of legumes ( B i r d , J . , and Maramorosch, K. , e d s . ) . New York, USA: 
Academic P ress . 

A rev iew o f t h e d iseases repo r ted to a f f e c t pigeonpeas in t h e Caribbean 
reg ion i s g i v e n . Diseases o f p o t e n t i a l importance to t h e reg ion caused by 
f u n g i a re r u s t (Uredo c a j a n i ) , canker (Phoma s p ) , S . r o l f s i i , Cercospora sp , 
and Fusarium s p . , w h i l e those o f v i r u s o r v i r u s - l i k e e t i o l o g y are Rhynchosia 
mosaic and s t e r i l i t y d i sease . 

520 . SREENIVASAYA, M. 1932. Present p o s i t i o n of t h e problem of sp ike d i sease . 
Cajanus i n d i c u s . Cur ren t Science 1:126. 

The s i m p l e s t and t h e r e a d i e s t way o f d iagnos ing sp ike d isease is th rough i t s 
e x t e r n a l symptoms. Communicab i l i t y o f t h e symptom from one p l a n t to another 
i s t h e c r i t e r i o n on which t h e i n f e c t i o u s na tu re o f t h e d isease has been 
f i r m l y e s t a b l i s h e d . I n t h e regenera t i on p l o t s t h e sandal p l a n t s assoc ia ted 
w i t h leguminous hosts (p igeonpea) , which f avo r a r ap i d growth of t h e 
p a r a s i t e , have succumbed to t h e d i sease . 

5 2 1 . SRIVASTAVA, A . K . , and SINGH, R.B. 1978. E f f e c t of pigeonpea mosaic v i r u s on 
rh i zosphe re funga l f l o r a of pea. Legume Research 1 :92-96 . 

Pigeonpea mosaic v i r u s i n f e c t i o n increased t h e number o f f ung i in t h e 
r h i zosphe re and nonrh izosphere s o i l of d iseased pea (Pisum sat ivum L. ) cv 
B o n v i l l e . Whi le no spec ies was s p e c i f i c on l y to hea l thy r h i zosphe re , e i g h t 
spec ies were r e s t r i c t e d on l y in t h e rh i zosphere o f d iseased p l a n t s . The 
rh i zosphe re reg ion of both t h e hea l thy and diseased p l a n t s had more f ung i 
than d i d t h e nonrh izosphere r e g i o n . V i r us i n f e c t i o n a l s o increased t h e R/S 
r a t i o , perox idase a c t i v i t y , and t h e amount o f t o t a l n i t r o g e n , but reduced t h e 
amount o f t o t a l ca rbohydra te and c a t a l a s e a c t i v i t y in d iseased p l a n t s in 
comparison w i t h t h e i r comparable hea l thy c o u n t e r p a r t s . 

522 . SRIVASTAVA, R.C. 1980. Fungi caus ing p l a n t d iseases at Jaunpur (UP). IV . 
I n d i a n Phy topatho logy 33 :221-224 . 

Of t h e 20 f u n g i r e p o r t e d , M v c o v e l l o s i e l l a c a j a n i is newly recorded in I n d i a 
on p igeonpea. 

523 . STEINER, G. 1960. [Three conferences about nematology] ( I n Es. ) M isce l laneous 
P u b l i c a t i o n no. 3 2 . Rio P ied ras , Puer to R i c o : Puer to Rico A g r i c u l t u r a l 
Exper iment S t a t i o n . 41 pp. 

Several spec ies o f t h e r e n i f o r m nematode Ro ty lenchu lus occur in t h e s o i l s o f 
Puer to R i co , and a t t a c k t h e r o o t s of many crop p l a n t s grown t h e r e . 
Ro ty lenchu lus spp f r e q u e n t l y occur in l a r g e numbers around pigeonpea r o o t s in 
Puer to R i c o . 

524. STEVENSON, J .A . 1917. Diseases of vege tab le and garden c r o p s . Journa l of t h e 
Department o f A g r i c u l t u r e , Puer to Rico 1 :93-117. 

A number of fungus d iseases a f f e c t pigeonpea in Puer to R i co . One of t h e 
commonest is a l e a f spo t caused by Cercospora c a j a n i . Diseased leaves a re 
shed e a r l i e r than hea l thy ones. A l though common, r u s t (Uromyces dol ichol i ) 
causes l i t t l e damage. A s e r i o u s canker d isease t h a t appears to be caused by 
a fungus has been observed in severa l l o c a l i t i e s on t h e i s l a n d . Other f u n g i 
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aid in the death and r o t t i n g of stems of mature p lan ts , e . g . , Megalonectria 
pseudotr ichia and others 1n the same group. 

525. STEVENSON, J.A. 1918. A check l i s t of Puerto Rican fungi and host Index. 
Journal of the Department of Ag r i cu l t u re , Puerto R1co 2:125-264. 

The fo l low ing fungi were isolated from the dead wood or bark of pigeonpeas in 
Puerto Rico: Creonectr ia grammicospora, Megalonectria pseudotrichia, and 
Pleonectr ia megalonectr ia. Also recorded from pigeonepea was Uromyces 
d o l i c h o l i , Cercospora cajani, and the pa ras i t i c alga Cephaleuros virescens. 

5 2 6 . SUBRAMANIAN, C .V . 1955 . The e c o l o g i c a l and t h e t a x o n o m i c p r o b l e m s in F u s a r i a . 
P r e s e n t e d a t t h e Symposium o n S o i l M i c r o - o r g a n i s m s and P l a n t W e l l - b e i n g , 
T w e n t i e t h Annual M e e t i n g o f t h e I n d i a n Academy o f S c i e n c e s , Dec 1 9 5 4 , 
Be lgaum, I n d i a . P r o c e e d i n g s o f t h e I n d i a n Academy o f S c i e n c e s , S e c t i o n B 
4 1 : 1 0 2 - 1 0 9 . 

The p i g e o n p e a w i l t f u n g u s (F . udum) i s s o i l - b o r n e on p l a n t r e m a i n s and i t 
s u r v i v e s o n l y o n t i s s u e w h i c h i t c o l o n i z e s a s a p a r a s i t e . 

5 2 7 . SUBRAMANIAN, C .V . 1 9 5 5 . S t u d i e s o n s o u t h I n d i a n F u s a r l a . I V . The " w i l d 
t y p e " i n F u s a r i u m u d u m B u t l e r . J o u r n a l o f t h e I n d i a n B o t a n i c a l S o c i e t y 
3 4 : 2 9 - 3 6 . 

I t i s c o n c l u d e d t h a t n o f i x e d " w i l d t y p e " c o n c e p t can b e f o r m u l a t e d f o r F . 
udum. 

5 2 8 . SUBRAMANIAN, K . S . , SAMUEL, G . S . , JANARTHANAN, R . , and KANDASWAMY, T . K . 1 9 7 3 . 
S t u d i e s o n t h e v a r i e t a l r e s i s t a n c e o f p l g e o n p e a ( C a j a n u s c a j a n L . ) t o 
s t e r i l i t y mosa i c d i s e a s e . Madras A g r i c u l t u r a l J o u r n a l 6 0 : 3 8 - 4 0 . 

A l l 549 v a r i e t i e s s t u d i e d w e r e s u s c e p t i b l e , b u t a r e c l a s s i f i e d i n t h r e e 
c a t e g o r i e s d e p e n d i n g o n t h e s e v e r i t y o f t h e v i r u s i n f e c t i o n o b s e r v e d . 

5 2 9 . SUBRAMANIAN, S . 1 9 6 1 . S t u d i e s o n t h e w i l t o f p i g e o n p e a . P h . D . t h e s i s , 
U n i v e r s i t y o f M a d r a s , M a d r a s , T a m i l Nadu , I n d i a . 

5 3 0 . SUBRAMANIAN, S . 1 9 6 1 . N u t r i t i o n a l s t u d i e s o n F u s a r l u m u d u m B u t l e r . 
P r o c e e d i n g s o f t h e I n d i a n Academy o f S c i e n c e s , S e c t i o n B 5 4 : 2 9 5 - 3 0 5 . 

D a t a on g r o w t h and s p o r u l a t l o n w i t h 22 C and 13 N s o u r c e s a r e t a b u l a t e d . 
G l y c e r o l was b e s t f o r g r o w t h and l a c t i c a c i d f o r s p o r u l a t l o n . The p o s s i b l e 
f o r m a t i o n o f a d a p t i v e enzymes i s s u g g e s t e d . The r o l e o f o r g a n i c a c i d s i n t h e 
u t i l i z a t i o n o f ammonium N and t h e e f f e c t o f p H o n t h a t o f n i t r a t e N a r e 
n o t e d . 

5 3 1 . SUBRAMANIAN, S . 1 9 6 3 . F u s a r i u m w i l t o f p i g e o n p e a . I . Symptomato logy and 
i n f e c t i o n s t u d i e s . P r o c e e d i n g s o f t h e I n d i a n Academy o f S c i e n c e s , S e c t i o n B 
5 7 : 1 3 4 - 1 3 8 . 

The p a t h o g e n i c i t y o f f o u r i s o l a t e s o f F . u d u m was t e s t e d o n s i x v a r i e t i e s o f 
p l g e o n p e a . NP-15 p r o v e d t o b e t h e l e a s t s u s c e p t i b l e and i t i s s u g g e s t e d t h a t 
n o s p o r e s a r e p r o d u c e d i n t h a t v a r i e t y a s a r e s u l t o f t h e l a c k o f a p r o p e r 
s u b s t r a t e i n t h e r o o t sys tem o r t h e a c t i o n o f some i n h i b i t o r y s u b s t a n c e i n 
t h e x y l e m . 
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5 3 2 . SUBRAMANIAN, S . 1 9 6 3 . F u s a r i u m w i l t o f p i g e o n p e a . I I . Changes i n t h e h o s t 
m e t a b o l i s m . P r o c e e d i n g s o f t h e I n d i a n Academy o f S c i e n c e s , S e c t i o n B 
5 7 : 1 7 8 - 1 9 4 . 

I n h e a l t h y p l a n t s o f t h e t h r e e v a r i e t i e s s t u d i e d , c o n t e n t o f c h l o r o p h y l l , 
a s c o r b i c a c i d , f r e e r e d u c i n g s u g a r s , and t o t a l M n we re h i g h e s t i n t h e l e a s t 
s u s c e p t i b l e v a r i e t y , NP-15 , and l o w e s t i n t h e mos t s u s c e p t i b l e , N P - 2 4 . I n 
N P - 2 4 , t h e r o o t s c o n t a i n e d more t o t a l c a r b o h y d r a t e s t h a n t h e s h o o t s , whereas 
i n NP-15 t h e r e v e r s e was t r u e . The Fe:Mn r a t i o i n c r e a s e d w i t h i n c r e a s i n g 
s u s c e p t i b i l i t y . I n i n o c u l a t e d p l a n t s , l o w e r s u s c e p t i b i l i t y was a s s o c i a t e d 
w i t h a s m a l l e r r e d u c t i o n i n c h l o r o p h y l l , a s c o r b i c a c i d , and t o t a l 
c a r b o h y d r a t e s . 

5 3 3 . SUBRAMANIAN, S . 1 9 6 3 . F u s a r i u m w i l t o f p i g e o n p e a . I I I . Manganese n u t r i t i o n 
and d i s e a s e s r e s i s t a n c e . P r o c e e d i n g s o f t h e I n d i a n Academy o f S c i e n c e s , 
S e c t i o n B 5 7 : 2 5 9 - 2 7 4 . 

Manganese amendment t o t h e s o i l was f o u n d t o r e d u c e p i g e o n p e a w i l t 
c o n s i d e r a b l y . I n p l a n t s grown i n i n o c u l a t e d s o i l w i t h 8 0 ppm Mn, t h e 
pa thogen c o l o n i z e d o n l y i n t h e r o o t s . A t 100 and 200 ppm t h e r e was c o m p l e t e 
e x c l u s i o n o f t h e f u n g u s . F o l i a r s p r a y s and p r e s o a k i n g o f seeds gave even 
more e n c o u r a g i n g r e s u l t s . The r o l e o f Mn i n t h e mechanism o f d i s e a s e 
r e s i s t a n c e i s d i s c u s s e d . 

5 3 4 . SYDOW, H . , and BUTLER, E . J . 1 9 0 6 . Fung i i n d i a e o r i e n t a l i s . P a r t I . A n n a l s 
o f Myco logy 4 : 4 2 4 - 4 4 5 . 

R u s t o n p i g e o n p e a i s r e p o r t e d f r o m I n d i a f o r t h e f i r s t t i m e . 

5 3 5 . TATHODE, M.N. 1 9 7 5 . F u r t h e r s t u d i e s o n F u s a r i u m oxysporum f . u d u m ( B u t l . ) 
Snyder and Hansen c a u s i n g w i l t o f p i g e o n p e a ( C a j a n u s c a j a n [ L . ] M i l l s p . ) . 
M.Sc. t h e s i s , Mara thwada K r i s h i V i d y a p e e t h , P a r b h a n i , M a h a r a s h t r a , I n d i a . 

5 3 6 . T E L I X , S . 1 9 6 0 . A 1 1 s t o f C e r c o s p o r a o c c u r r i n g i n M a u r i t i u s , w i t h s h o r t n o t e s 
o n t h e n e w l y r e c o r d e d s p e c i e s o f some economic i m p o r t a n c e . Revue A g r i c o l e e t 
S u c r i e r e d e l ' l l e M a u r i c e , 3 9 : 9 - 1 4 . 

Newly r e c o r d e d C e r c o s p o r a spp o f economic i m p o r t a n c e , i n c l u d i n g C . c a j a n i on 
p i g e o n p e a , a r e l i s t w i t h n o t e s . 

5 3 7 . THAKUR, R .N . 1 9 7 3 . O c c u r r e n c e o f F u s a r i u m w i l t o f C r o t a l a r i a v e r r u c o s a i n 
I n d i a . I n d i a n J o u r n a l o f Myco logy and P l a n t P a t h o l o g y 3 : 1 7 7 - 1 7 8 . 

C r o t a l a r i a t e t r a g o n a i s t h e new h o s t f o r F . u d u m f . s p . c r o t a l a r i a e , and t h e 
o c c u r r e n c e o f t h i s f u n g u s o n C . v e r r u c o s a i s t h e f i r s t r e c o r d i n I n d i a . 

5 3 8 . THEIS , T . , FREYRE, R . H . , and KENNARD, W.C. 1 9 5 7 . P e l l i c u l a r i a f i l a m e n t o s a o n 
T e p h r o s i a voge l l i and C a j a n u s i n d i c u s i n P u e r t o R i c o . FAO P l a n t P r o t e c t i o n 
B u l l e t i n 5 : 1 5 9 - 1 6 0 . 

C o n t r o l was o b t a i n e d w i t h Bo rdeaux m i x t u r e and z i n e b . 

5 3 9 . THIRUMALACHAR, M . J . , PATEL, M . K . , KULKARNI, N . B . , and DHANDE, G.W. 1 9 5 6 . 
E f f e c t s i n v i t r o o f some a n t i b i o t i c s o n t h i r t y - t w o Xanthomonas s p e c i e s 
o c c u r r i n g i n I n d i a . P h y t o p a t h o l o g y 4 6 : 4 8 6 - 4 8 8 . 
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The a n t i b i o t i c s used showed v a r y i n g d e g r e e s o f i n h i b i t i o n o f g r o w t h a g a i n s t 
a l l t h e Xanthomonas s p e c i e s t e s t e d . X . c a j a n i i s i n c l u d e d i n t h e 3 2 
s p e c i e s . 

5 4 0 . TUCKER, C.M. 1 9 2 7 . R e p o r t o f t h e P l a n t P a t h o l o g i s t . R e p o r t o f t h e P u e r t o 
R i c o A g r i c u l t u r a l E x p e r i m e n t S t a t i o n , 1 9 2 5 . p p . 2 4 - 4 0 . 

R h i z o c t o n i a f e r r u g i n e a f r o m s u g a r c a n e c a u s e d s e v e r e d a m p i n g - o f f i n p i g e o n p e a 
s e e d l i n g s . I n o c u l a t i o n s w e r e done t o o t h e r h o s t s . E x p e r i e n c e showed t h e 
d i s e a s e was m o r e s e v e r e i n d r y s o i l s . P i g e o n p e a s damaged e a c h y e a r b y s t e m 
c a n k e r w e r e a s s o c i a t e d w i t h B o t r y o s p h a e r i a x a n t h o c e p h a l a , r e p o r t e d a s a 
s a p r o p h y t e i n I n d i a . 

5 4 1 . TUCKER, C M . 1 9 2 7 . R e p o r t o f t h e P l a n t P a t h o l o g i s t . R e p o r t o f t h e P u e r t o 
R i c o A g r i c u l t u r a l E x p e r i m e n t S t a t i o n , 1 9 2 6 . p p . 2 8 - 3 0 . 

I n P u e r t o R i c o p i g e o n p e a s w e r e a t t a c k e d b y a n a n t h r a c n o s e d i s e a s e c a u s e d b y 
C o l l e t o t r i c h u m c a j a n i . I n f e c t i o n r e s u l t e d i n s p o t t i n g o f t h e pods and l e a v e s 
and d e s t r u c t i o n o f t h e s e e d s . A n t h r a c n o s e a t t a c k was m o s t s e r i o u s d u r i n g 
p e r i o d s o f heavy r a i n f a l l . 

5 4 2 . TUCKER, C M . 1 9 2 7 . P i g e o n p e a a n t h r a c n o s e . J o u r n a l o f A g r i c u l t u r a l R e s e a r c h 
3 4 : 5 8 9 - 5 9 6 . 

C o l l e t o t r i c h u m c a j a n i Rangel was f o u n d c a u s i n g a r a t h e r common d i s e a s e o f 
p i g e o n p e a i n P u e r t o R i c o . S p o t t i n g o f t h e pods and l e a v e s , b l a c k e n i n g and 
s h r i n k i n g o f t h e v e i n s , p r e m a t u r e l e a f f a l l , and d i s t o r t i o n , a b o r t i o n , and 
d e a t h o f t h e pods a r e t h e c h i e f s y m p t o m s . The l o s s e s a r e m a i n l y due t o t h e 
d r o p p i n g o f y o u n g pods and t h e d i s c o l o r a t i o n and decay o f some o r a l l o f t h e 
s e e d s i n t h e a f f e c t e d p o d s . The amount o f damage i n c u r r e d i n c r e a s e s w i t h t h e 
age a t w h i c h t h e c r o p i s h a r v e s t e d . I n J a n u a r y 1925 86.5% o f pods w e r e f o u n d 
t o b e i n f e c t e d , and t h e same g a t h e r i n g o f pods y i e l d e d 3 6 . 3 % o f u n m a r k e t a b l e 
s e e d s . The m o s t i m p o r t a n t f a c t o r d e t e r m i n i n g t h e amount o f d i s e a s e seems t o 
b e t h e m o i s t u r e ; i n f e c t i o n i s m o r e s e r i o u s i n p e r i o d s o f heavy r a i n f a l l . 
The c o n i d i a a r e c y l i n d r i c a l , b r o a d l y e l l i p t i c a l o r i r r e g u l a r , w i t h r o u n d e d 
e n d s , and 12-17 b y 3 . 5 - 7 . 2 μ i n d i a m e t e r . S e t a e a r e numerous o n o l d pod 
s p o t s b u t r a r e o n t h e l e a v e s , u s u a l l y somewhat c u r v e d , s e p t a t e , and a v e r a g i n g 
100 b y 3 . 5 μ . The c u l t u r a l c h a r a c t e r s o f t h e c a u s a l o r g a n i s m a r e b r i e f l y 
d e s c r i b e d . Steamed p i g e o n p e a pods was t h e t h e o n l y medium i n w h i c h c o n i d i a 
w e r e p r o d u c e d a f t e r 1 w e e k . A p p r e s s o r i a , a p p a r e n t l y a n a l o g o u s t o 
c h l a m y d o s p o r e s , w e r e o b s e r v e d a f t e r 2 m o n t h s o n p o t a t o - d e x t r o s e a g a r and 
s teamed p i g e o n p e a p o d s . A t t e m p t s t o i n o c u l a t e v a r i e t i e s o f P h a s e o l u s 
v u l g a r i s s u s c e p t i b l e t o C . l i n d e m u t h i a n u m w i t h t h e p i g e o n p e a f u n g u s w e r e 
u n s u c c e s s f u l . 

5 4 3 . UPADHYAY, R.S. 1 9 7 9 . E c o l o g i c a l s t u d i e s o n F u s a r i u m udum B u t l e r c a u s i n g w i l t 
d i s e a s e o f p i g e o n p e a . P h . D . t h e s i s , B a n a r a s H i n d u U n i v e r s i t y , V a r a n a s i , 
U t t a r P r a d e s h , I n d i a . 

5 4 4 . UPADHYAY, R . S . , and R A I , B . 1 9 7 9 . C o p r i n u s l a g o p u s a s p o t e n t s a p r o p h y t i c 
c o l o n i z e r o f p i g e o n p e a i n s o i l . S c i e n c e and C u l t u r e 4 5 : 1 7 1 - 1 7 2 . 

I n s t u d y i n g t h e c o m p e t i t i v e s a p r o p h y t i c a b i l i t y o f F u s a r i u m udum o n p i e c e s o f 
p i g e o n p e a r o o t s and s t e m s i n s o i l , C . l a g o p u s was f o u n d t o b e c o n s t a n t l y 
a s s o c i a t e d w i t h F . udum and i t s f r u c t i f i c a t i o n s w e r e m o r e f r e q u e n t i n t h e 
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p r e s e n c e o f p i g e o n p e a s u b s t r a t e s . C . l a g o p u s was a l s o f r e q u e n t l y i s o l a t e d 
f r o m t h e r h i z o p l a n e o f h e a l t h y and d i s e a s e d p i g e o n p e a p l a n t s . 

5 4 5 . UPADHYAY, R . S . , R A I , B . , and GUPTA, R.C. 1 9 7 9 . F o r m a t i o n o f r e p r o d u c t i v e 
b o d i e s b y F u s a r i u m u d u m w i t h i n C u n n i n g h h a m e l l a e c h i n u l a t a d u r i n g p a r a s i t i s m . 
M1crob1os L e t t e r s 1 1 : 6 9 - 7 5 . 

I n t e r a c t i o n be tween F. udum and C. e c h i n u l a t a was i n v e s t i g a t e d in dua l 
c u l t u r e s i n v i t r o , F . u d u m p a r a s i t i z e d t h e l a t t e r b y d i r e c t p e n e t r a t i o n and 
caused l y s i s o f t h e h o s t h y p h a e . The f o r m a t i o n o f c o n i d i a and c h l a m y d o s p o r e s 
o f t h e a n t o g o n l s t was a l s o o b s e r v e d i n t h e lumen o f t h e h o s t h y p h a e . C . 
e c h l n u l a t a is a new h o s t r e c o r d e d f o r F. udum. 

5 4 6 . UPADHYAY, R . S . , R A I , B . , and GUPTA, R.C. 1 9 8 1 . F u s a r i u m udum as a 
m y c o p a r a s i t e o f M o r t i e r e l l a s u b t i l i s s i m a . P l a n t and S o i l 6 0 : 1 4 9 - 1 5 1 . 

F u s a r i u m udum was f o u n d to be a m y c o p a r a s l t e o f M . s u b t i l i s s i m a , w h i c h i s a 
new r e c o r d . F o r m a t i o n o f c h l a m y d o s p o r e s b y F . u d u m i n s i d e M . s u b t i l i s s i m a 
was o b s e r v e d as a r e s u l t o f m y c o p a r a s i t i s m . 

5 4 7 . UPADHYAY, R . S . , and R A I , B . 1 9 8 1 . E f f e c t o f c u l t u r a l p r a c t i c e s and s o i l 
t r e a t m e n t s o n i n c i d e n c e o f w i l t d i s e a s e o f p i g e o n p e a w i l t . P l a n t and S o i l 
6 2 : 3 0 9 - 3 1 2 . 

The i n c i d e n c e o f w i l t d i s e a s e o f p i g e o n p e a caused b y F . udum u n d e r s o i l 
t r e a t m e n t s w i t h v a r i o u s s u b s t a n c e s was s t u d i e d unde r f i e l d c o n d i t i o n s . The 
d i s e a s e i n c i d e n c e was h i g h l y s u p p r e s s e d u n d e r m ixed c r o p p i n g w i t h C r o t a l a r i a 
m e d i c a g i n e a . Phygon X L was f o u n d t o b e t h e mos t e f f e c t i v e f u n g i c i d e t o 
r e d u c e t h e i n c i d e n c e o f t h e d i s e a s e . The i n c i d e n c e o f w i l t d i s e a s e a l s o 
d e c r e a s e d i n t h e c a s e o f s o i l amended w i t h t h e l e a v e s o f C . m e d i c a g i n e a . 
W i l t i n c i d e n c e i n c r e a s e d i n t h e s o i l amended w i t h t h e r o o t s o f p i g e o n p e a . 

5 4 8 . UPADHYAY, R . S . , R A I , B . , and GUPTA, R.C. 1 9 8 1 . F u s a r l u m udum p a r a s i t i c on 
A s p e r g i l l u s l u c h u e n s i s and S y n c e p h a l a s t r u m racemosum. P l a n t and S o i l 
6 3 : 4 0 7 - 4 1 3 . 

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

5 4 9 . UPPAL, B . N . , and KULKARNI, N .T . 1 9 3 5 . F u s a r l u m w i l t i n Sann hemp. C u r r e n t 
S c i e n c e 5 : 3 1 4 - 3 1 5 . 

C u l t u r e s o f F u s a r i u m v a s i n f e c t u m f r o m sunn hemp d i d n o t i n f e c t p i g e o n p e a and 
v i c e v e r s a , t h o u g h t h e c o n t r o l p l a n t s i n a l l c a s e s showed a h i g h d e g r e e o f 
d e a t h s . These r e s u l t s d o n o t c o n f i r m t h o s e r e p o r t e d b y M i t r a ( s e e , f o r 
i n s t a n c e , i tem 3 0 1 ) . 

5 5 0 . ( D e l e t e d . ) 

5 5 1 . UPPAL, B . N . 1 9 3 7 . Summary o f work done u n d e r t h e P l a n t P a t h o l o g i s t t o t h e 
G o v e r n m e n t , Bombay P r e s i d e n c y , Poona . R e p o r t o f D e p a r t m e n t o f A g r i c u l t u r e , 
Bombay, 1 9 3 5 - 3 6 . p p . 2 0 3 - 2 0 7 . 

O i d i o p s i s t a u r i c a was f o u n d o n p i g e o n p e a , a p p a r e n t l y f o r t h e f i r s t t i m e i n 
I n d i a . 
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5 5 2 . UNITED SATES DEPARTMENT OF AGRICULTURE. 1 9 5 2 . L i s t o f i n t e r c e p t e d p l a n t s 
p e s t s , 1 9 5 1 . W a s h i n g t o n , D . C . , USA: USDA. 6 1 p p . 

C o l l e t o t r i c h u m c a j a n i ( G l o m e r e l l a c i n g u l a t a ) i s r e p o r t e d o n p i g e o n p e a f r o m 
P u e r t o R i c o . 

5 5 3 . VAHEEDUDDIN, S . 1955 . P h y t o p a t h o l o g i c a l s u r v e y o f t h e Hyderabad s t a t e . 
I n d i a n P h y t o p a t h o l o g y 8 : 1 6 6 - 1 7 1 . 

W i l t d i s e a s e o f p i g e o n p e a was o b s e r v e d i n t h e Nanded, B h i r , S a n g a r e d d y , and 
Mahabubnagar a r e a s . 

5 5 4 . VAHEEDUDDIN, S . 1 9 5 6 . S e l e c t i o n o f t u r ( C a j a n u s c a j a n L . ) r e s i s t a n c e 
v a r i e t i e s a g a i n s t ( F u s a r i u m udum B u t l e r ) . A g r i c u l t u r a l C o l l e g e J o u r n a l , 
Osmania U n i v e r s i t y 3 : 1 2 - 1 3 . 

H 1 g h - y i e l d i n g s e l e c t i o n s have been made t h a t show h i g h w i l t r e s i s t a n c e . 

5 5 5 . VAHEEDUDDIN, S . , and NANJUNDIAH, S.M. 1 9 5 6 . E v o l v i n g w i l t - r e s i s t a n t s t r a i n s 
i n t u r ( C a j a n u s c a j a n L . ) . P r o c e e d i n g s o f t h e I n d i a n S c i e n c e Cong ress 
4 3 ( 4 ) : 2 0 . ( A b s t r a c t . ) 

A w i l t - s i c k f i e l d was c r e a t e d b y s p r e a d i n g compos t made o f w i l t e d p l a n t s . 
P i g e o n p e a was grown i n t h i s f i e l d and a s y s t e m a t i c s e l e c t i o n o f p l a n t s was 
made y e a r a f t e r y e a r . L a t e r , t h e work was c o n t i n u e d o n l y o n t h e s e l e c t e d 
p l a n t s and t h e i r p rogeny t h a t were f o u n d r e s i s t a n t . B y 1949 t h r e e l i n e s 
s h o w i n g r e s i s t a n c e t o t h e e x t e n t o f 80-90% were i s o l a t e d . I n each y e a r c a r e 
was t a k e n t o see t h a t t h e p l o t was t h o r o u g h l y I n f e s t e d w i t h w i l t ( F . udum) 
and t h a t m a t e r i a l t o b e t r i e d was f l a n k e d b y s u s c e p t i b l e l o c a l v a r i e t i e s t o 
s e r v e a s c o n t r o l . T h r e e s t r a i n s — S T - 1 , S T - 2 , and S T - 3 — w e r e i s o l a t e d , 
s h o w i n g a r a n g e o f r e s i s t a n c e f r o m 3 0 t o 90%. 

5 5 6 . VAHEEDUDDIN, S . 1 9 5 8 . E v o l v i n g w i l t r e s i s t a n t s t r a i n s i n r e d g r a m . Andhra 
A g r i c u l t u r a l J o u r n a l 5 : 1 6 3 - 1 6 4 . 

Out o f a l a r g e number o f p i g e o n p e a s t r a i n s t e s t e d , C - l l , C - 2 8 , and C-36 
p r o v e d s u p e r i o r i n y i e l d and w i l t r e s i s t a n c e . The names o f t h e s e s t r a i n s 
have been changed t o S T - 1 , S T - 2 , and S T - 3 , r e s p e c t i v e l y . 

5 5 7 . V A K I L I , N . G . , and MARAMOROSCH, K . 1 9 7 4 . " W i t c h e s ' - b r o o m " d i s e a s e caused by 
m y c o p l a s m a - l i k e o r g a n i s m s o n p i g e o n p e a ( C a j a n u s c a j a n ) i n P u e r t o R i c o . P l a n t 
D i s e a s e R e p o r t e r 5 8 : 9 6 . 

The m y c o p l a s m a - l i k e o r g a n i s m a s s o c i a t e d w i t h t h e d i s e a s e was p o s i t i v e l y 
i d e n t i f i e d and l a t e r o b s e r v e d unde r t h e e l e c t r o n m i c r o s c o p e . I n t e n s i v e 
e f f o r t s s h o u l d b e made t o f i n d l o c a l s o u r c e s o f r e s i s t a n c e and d e v e l o p 
r e s i s t a n t c u l t i v a r s . L e a f hoppe rs (Empoasca spp) a r e mos t p r o b a b l y t h e 
i n s e c t v e c t o r s t h a t t r a n s m i t t h e d i s e a s e f r o m p l a n t t o p l a n t . A p o s s i b l e 
method t o r e d u c e t h e c o s t o f i n s e c t i c i d e a p p l i c a t i o n s , a s w e l l a s t o e n s u r e a 
d i s e a s e - f r e e c r o p , i s t o d e v e l o p v a r i e t i e s t h a t comb ine r e s i s t a n c e t o 
w i t c h e s ' broom w i t h r e s i s t a n c e t o l e a f h o p p e r s . 

5 5 8 . VAN VELSON, R . J . 1 9 6 1 . W i t c h e s ' broom on p i g e o n p e a induced by mea lybug 
( P l a n o c o c c u s ) ; i . e . , P s e u d o c o c c u s C i t r i i n f e s t a t i o n . J o u r n a l o f Papua New 
G u i n e a A g r i c u l t u r e 1 4 : 1 2 9 . 

98 



. VASUDEVA, R . S . 1 9 4 9 . S o i l - b o r n e p l a n t d i s e a s e s and t h e i r c o n t r o l . C u r r e n t 
S c i e n c e 1 8 : 1 1 4 - 1 1 5 . 

The a n t a g o n i s m o f B . s u b t i l i s and F . udum i s d e s c r i b e d . 

5 6 0 . VASUDEVA, R . S . , and ROY, T . C . 1 9 5 0 . The e f f e c t o f a s s o c i a t e d s o i l m i c r o f l o r a 
o n F u s a r i u m udum B u t l . , t h e f u n g u s c a u s i n g w i l t o f p i g e o n p e a ( C a j a n u s c a j a n 
[ L . ] M i l l s p . ) . A n n a l s o f A p p l i e d B i o l o g y 3 7 : 1 6 9 - 1 7 8 . 

I n o c u l a t i o n w i t h F . udum p r o d u c e d more w i l t o f p i g e o n p e a i n s t e r i l i z e d t h a n 
i n u n s t e r i l i z e d s o i l s a t t h e same p H f r o m u n s t e r i l i z e d s o i l s w i t h low d i s e a s e 
i n c i d e n c e . A f u n g u s , B s u b t i l i s , and a n A c t i n o m y c e s we re i s o l a t e d . The 
i n t e r a c t i o n o f F . udum. and o t h e r o r g a n i s m s i s o l a t e d was s t u d i e d . The low 
w i l t i n c i d e n c e i n u n s t e r i l i z e d s o i l s may r e s u l t f r o m t h e i n h i b i t o r y a c t i v i t y 
o f t h e a s s o c i a t e d m i c r o f l o r a i n t h e s o i l . 

5 6 1 . VASUDEVA, R . S . , J A I N , A . C . , and NEMA, K . G . 1 9 5 2 . I n v e s t i g a t i o n s o f t h e 
i n h i b i t o r y a c t i o n o f B . s u b t i l i s o n F . u d u m , t h e f u n g u s c a u s i n g w i l t o f 
p l g e o n p e a . A n n a l s o f A p p l i e d B i o l o g y 3 9 : 2 2 9 - 2 3 8 . 

A s u i t a b l e b a s i c medium f o r t h e g r o w t h o f B . s u b t i l i s , p a r t i c u l a r l y i n 
r e l a t i o n t o t h e p r o d u c t i o n o f a n a n t i b i o t i c i n h i b i t o r y t o F . udum, i s 
d e s c r i b e d . MgSO4, Mn, and F e a r e f o u n d t o i n c r e a s e t h e p r o d u c t i o n o f t h e 
a n t i b i o t i c . The a c t i v e p r i n c i p l e i s a b s o r b e d b y s o i l a n d , t o a l e s s e r 
d e g r e e , b y k a o l i n . The o r g a n i c m a t t e r and t h e s o l u b l e s a l t s i n t h e s o i l d o 
n o t a p p e a r t o p l a y a n i m p o r t a n t r o l e i n t h e l o s s o f a c t i v i t y o f t h e f i l t r a t e s 
d u r i n g t h e i r passage t h r o u g h a bed o f s o i l . 

5 6 2 . VASUDEVA, R . S . , and GOVINDASWAMY, C . V . 1 9 5 3 . S t u d i e s o n t h e e f f e c t o f 
a s s o c i a t e d s o i l m i c r o f l o r a o f F u s a r i u m udum B u t l . , t h e f u n g u s c a u s i n g w i l t o f 
p i g e o n p e a ( C a j a n u s c a j a n [ L . ] M i l l s p . ) w i t h s p e c i a l r e f e r e n c e t o i t s 
p a t h o g e n i c i t y . A n n a l s o f A p p l i e d B i o l o g y 4 0 : 5 7 3 - 5 8 3 . 

A s p e r g i l l u s n i g e r and B . s u b t i l i s , s t r a i n A , i n h i b i t e d F . udum. 

5 6 3 . VASUDEVA, R . S . 1 9 5 5 . The e f f e c t o f a s s o c i a t e d s o i l m i c r o f l o r a o f F u s a r i u m 
udum B u t l . o n t h e c a u s i n g o f w i l t o f p i g e o n p e a ( C a j a n u s i n d i c u s ) . 
P r o c e e d i n g s o f t h e S i x t h I n t e r n a t i o n a l C o n g r e s s o f M i c r o b i o l o g y 5 : 2 3 9 - 2 4 2 . 

5 6 4 . VASUDEVA, R . S . 1 9 5 8 . R e p o r t o f t h e D i v i s i o n o f M y c o l o g y and P l a n t P a t h o l o g y . 
S c i e n t i f i c R e p o r t s o f t h e I n d i a n A g r i c u l t u r a l Resea rch I n s t i t u t e , 1 9 5 5 - 5 6 . 
p p . 8 5 - 1 0 4 . 

P i g e o n p e a v a r i e t i e s C-15 ( W . E . ) , P 3 , and P48 p r o v e d r e s i s t a n t t o w i l t ( F . 
u d u m ) w h i l e N . P . 4 1 became s u s c e p t i b l e f o r t h e f i r s t t i m e a f t e r 1 2 y e a r s . F . 
udum was r e d u c e d in s e v e r i t y when p i g e o n p e a s w e r e g rown in s o i l to w h i c h B . 
s u b t i l i s a n t i b i o t i c had been a d d e d . 

5 6 5 . VASUDEVA, R . S . 1 9 5 8 . R e p o r t o f t h e D i v i s i o n o f M y c o l o g y and P l a n t P a t h o l o g y . 
S c i e n t i f i c R e p o r t s o f t h e I n d i a n A g r i c u l t u r a l R e s e a r c h I n s t i t u t e , 1 9 5 6 - 5 7 . 
p p . 8 6 - 1 0 0 . 

P i g e o n p e a c u l t i v a r S-55 d e v e l o p e d 5.3% i n f e c t i o n w i t h F . udum. w i l t i n p o t s 
b u t none i n t h e f i e l d . 
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5 6 6 . VASUDEVA, R . S . , SUBBAIAH, T . V . , SASTRY, M . L . N . , RANGASWAMY, G . , and IYENGAR, 
M . R . S . 1 9 5 8 . " B u l b i f o r m i n " , a n a n t i b i o t i c p roduced b y B a c i l l u s s u b t i l i s . 
A n n a l s o f A p p l i e d B i o l o g y 4 6 : 3 3 6 - 3 4 5 . 

A n a n t i b i o t i c i s c h i e f l y a n t i f u n g a l . I t s p r e s e n c e l e a d s t o t h e f o r m a t i o n o f 
c h a r a c t e r i s t i c b u l b s i n t h e s p o r e s and hyphae o f t h e t e s t f u n g i . The a c t i v e 
p r i n c i p l e i s t h e r m o l a b i l e . I t i s s u g g e s t e d t h a t t h e a n t i b i o t i c unde r 
c o n s i d e r a t i o n i s d i f f e r e n t f r o m t h o s e o f B . s u b t i l i s p r e v i o u s l y d e s c r i b e d . 
The name t h e r e f o r e p r o p o s e d f o r t h i s a n t i b i o t i c i s b u l b i f o r m i n . I t i s 
e f f e c t i v e a g a i n s t F . u d u m . 

5 6 7 . VASUDEVA, R . S . , SINGH, G . P . , and IYENGAR, M .R .S . 1 9 6 2 . B i o l o g i c a l a c t i v i t y o f 
b u l b i f o r m i n i n s o i l . A n n a l s o f A p p l i e d B i o l o g y 5 0 : 1 1 3 - 1 1 9 . 

A s o i l amendment s t u d y i n p o t s gave s t r i k i n g w i l t r e d u c t i o n . B a c i l l u s 
s u b t i l i s i s c a p a b l e o f p r o d u c i n g t h e a n t i b i o t i c b u l b l f o r m l n i n s o i l . 
A n t i b i o t i c p r o d u c t i o n i s c o n s i d e r a b l y enhanced when t h e t h e s o i l i s s t e r i l e 
and e n r i c h e d w i t h such n u t r i e n t s a s a s p a r t i c a c i d o r a s p a r a g i n e , and d e x t r o s e 
o r c e r t a i n r o o t r e s i d u e s . I n t h e p r e s e n c e o f t h e r o o t s u p p l e m e n t s t h e 
a n t i b i o t i c p e r s i s t s i n s o i l o v e r s e v e r a l weeks i n f a i r l y h i g h c o n c e n t r a t i o n s . 
Under f a v o r a b l e c o n d i t i o n s f o r a n t i b i o t i c p r o d u c t i o n , such a s t h e p r e s e n c e o f 
r o o t r e s i d u e s , s o i l i n o c u l a t i o n o f B . s u b t i l i s r e s u l t s i n a marked r e d u c t i o n 
i n t h e i n c i d e n c e o f p i g e o n p e a w i l t due t o F . udum. 

5 6 8 . VASUDEVA, R . S . , SINGH, P . , SEN GUPTA, P . K . , and MAHM00D, M. 1 9 6 3 . F u r t h e r 
s t u d i e s o n t h e b i o l o g i c a l a c t i v i t y o f b u l b l f o r m l n . A n n a l s o f A p p l i e d B i o l o g y 
5 1 : 4 1 5 - 4 2 3 . 

Amendment o f s o i l w i t h r o o t s o f c e r t a i n l e g u m i n o u s c r o p s , m o l a s s e s , and o i l 
c a k e m a r k e d l y i n c r e a s e d t h e p r o d u c t i o n o f a n t i b i o t i c b y B . s u b t i l i s . A s o i l 
amendment c o n s i s t i n g o f a c o m b i n a t i o n o f g r o u n d n u t cake and m o l a s s e s was 
a b o u t 5 t i m e s more e f f e c t i v e t h a n a d e x t r o s e amendment i n i n c r e a s i n g t h e 
p r o d u c t i o n o f b u l b l f o r m l n and a l s o f a v o r e d i t s p e r s i s t e n c e i n t h e s o i l . The 
a n t i b i o t i c was f o u n d t o a c t s y s t e m i c a l l y and t o b e n o n p h y t o t o x i c when t a k e n 
up by t h e r o o t s o f p i g e o n p e a i n a p o t e x p e r i m e n t . I n o c u l a t i o n o f B . 
s u b t i l i s i n t o a u t o c l a v e d s o i l amended w i t h m o l a s s e s , swee t c l o v e r r o o t s , and 
g r o u n d n u t cake r e d u c e d by 88% t h e i n c i d e n c e o f p i g e o n p e a w i l t caused by F . 
udum. 

5 6 9 . VEERASWAMY, R . , RANGASWAMY, P . , and SHERIFF, N.M. 1 9 7 5 . CO.2 r e d g r a m - - a new 
s t r a i n w i t h e a r l y m a t u r i t y and improved p l a n t t y p e . Madras A g r i c u l t u r a l 
J o u r n a l 6 2 : 5 4 1 - 5 4 3 . 

P l g e o n p e a CO.2 i s a c o m p a c t , e r e c t p l a n t s u i t e d f o r m i xed c r o p p i n g w i t h 
g r o u n d n u t . I t m a t u r e s i n 100 -115 days and i s c a p a b l e o f y i e l d i n g 1500 k g / h a 
u n d e r i r r i g a t i o n and 750 k g / h a unde r r a i n f e d c o n d i t i o n s . P r o d u c t i v i t y p e r 
day i s a l s o h i g h . The l i ne i s p h o t o i n s e n s i t i v e and f a i r l y t o l e r a n t o f 
F u s a r i u m and R h i z o c t o n i a w i l t and r o o t - r o t d i s e a s e s unde r f i e l d c o n d i t i o n s . 

5 7 0 . YENKATARAM, C . S . 1 9 5 5 . S o i l F u s a r i a and t h e i r p a t h o g e n i c i t y . P r o c e e d i n g s o f 
t h e I n d i a n Academy o f S c i e n c e s , S e c t i o n B 4 2 : 1 2 9 - 1 4 4 . 

I n v e s t i g a t i o n s w e r e c a r r i e d o u t i n Madras o n F u s a r i u m spp c a u s i n g d i s e a s e o f 
c o t t o n and p l g e o n p e a . These i n c l u d e d i d e n t i t y o f s p e c i e s , d i s t r i b u t i o n i n 1 1 
f i e l d s , and p a t h o g e n i c i t y . F. v a s i n f e c t u m and F. udum were i n c l u d e d in 
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s t u d i e s . 

5 7 1 . VENKATESWARLU, S., REDDY, A . R . , SINGH, R . M . , and SINGH, R.B. 1980 . R e a c t i o n 
o f p igeonpea v a r i e t i e s t o w i l t and s t e r i l i t y m o s a i c . T r o p i c a l G r a i n Legume 
B u l l e t i n 1 7 - 1 8 : 2 5 - 2 8 . 

N i n e t y e l i t e and d i v e r s e l i n e s o f p i g e o n p e a , i n c l u d i n g some commerc ia l 
v a r i e t i e s , were p l a n t e d i n s i n g l e - r o w p l o t s i n a w e l l e s t a b l i s h e d w i l t - s i c k 
p l o t o f t h e Pu l se Research B l o c k o f Banaras H indu U n i v e r s i t y d u r i n g t h e 1978 
c r o p p i n g season . Twenty s e e d l i n g s were m a i n t a i n e d i n each l i n e . A f t e r e v e r y 
10 l i n e s , one l i n e o f a w i l t - s u s c e p t i b l e check (1258) and one l i n e o f a 
s t e r i l i t y mosaic (SM) s u s c e p t i b l e check (BDN-1) were p l a n t e d a s i n f e c t o r 
r o w s . W i l t s c o r i n g was done a t f l o w e r i n g and m a t u r i t y . W i l t e d p l a n t s were 
l a b e l e d a f t e r t h e f i r s t o b s e r v a t i o n . S M - i n f e c t e d l e a v e s f r o m t h e s u s c e p t i b l e 
check were s t a p l e d t o t h e young l e a v e s o f 5 0 - d a y - o l d s e e d l i n g s i n each l i n e . 
O b s e r v a t i o n s were reco rded o n each l i n e a f t e r 2 0 days o f s t a p l i n g f o r SM. 

5 7 2 . VENKATESWARLU, S . , and SINGH, R.B. 1980. P igeonpea improvement a t Banaras 
H indu U n i v e r s i t y . T r o p i c a l G r a i n Legume B u l l e t i n 1 7 - 1 8 : 2 8 - 2 9 . 

P igeonpea w i l t ( F . udum) and s t e r i l i t y mosa ic (SM) a r e t h e most s e r i o u s 
d i s e a s e s o f t h i s l o c a l i t y . S c r e e n i n g o f ou r germplasm i n a w e l l e s t a b l i s h e d 
w i l t - s i c k p l o t r e s u l t e d i n i d e n t i f y i n g 1 3 l i n e s f r e e f r om t h i s d i s e a s e . 
S c r e e n i n g germplasm l i n e s b y t h e i n f e c t o r - r o w and l e a f - s t a p l i n g t e c h n i q u e s 
f o r SM h e l p e d i n i d e n t i f y i n g 28 l i n e s w i t h a h i g h degree o f r e s i s t a n c e . 
F o r t u n a t e l y one o f t h e s e l i n e s ( P u r p l e - 1 ) has a v e r y h i g h degree o f m u l t i p l e 
r e s i s t a n c e t o bo th w i l t and S M and i t a l s o p r o v i d e s y i e l d s u p t o 1500 k g / h a 
i n abou t 200 days . T h i s l i n e has been t e s t e d b y p u l s e p a t h o l o g i s t s o f 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 Improvement P r o j e c t a s w e l l a s b y p u l s e 
p a t h o l o g i s t s a t ICRISAT. 

5 7 3 . VENKATESWARLU, S . , REDDY, A . R . , CHAUHAN, V . B . , SINGH, O . N . , SINGH, R . M . , and 
SINGH, U.P. 1 9 8 1 . A p r o m i s i n g r e s i s t a n t l i n e o f p igeonpea ( M a l a v i y a 
a r h a r - 1 ) f o r w i l t and s t e r i l i t y mosaic ( v i r u s ? ) . T r o p i c a l G r a i n Legume 
B u l l e t i n 2 3 : 2 7 - 2 9 . 

T h i s s c r e e n i n g has 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 o f 8 l i n e s r e s i s t a n t t o 
s t e r i l i t y mosaic and 1 4 r e s i s t a n t t o w i l t , o f wh ich 1 3 l i n e s have m u l t i p l e 
r e s i s t a n c e t o bo th d i s e a s e s . The most p r o m i s i n g among t h e m u l t i p l e - r e s i s t a n t 
l i n e s i s P u r p l e - 1 ( M a l a v i y a A r h a r - 1 ) . 

5 7 4 . VENKATESWARLU, S . , REDDY, A . R . , SINGH, O . N . , and CHAUHAN, V . B . 1 9 8 1 . 
A l t e r n a r i a b l i g h t : t h e most s e r i o u s d i s e a s e o f p o s t r a i n y - s e a s o n ( r a b i ) 
p i g e o n p e a s . I n t e r n a t i o n a l P igeonpea N e w s l e t t e r 1 : 2 8 - 2 9 . 

Y e l l o w mosa ic and A l t e r n a r i a b l i g h t a r e t h e two i m p o r t a n t d i s e a s e s o f 
p o s t r a i n y - s e a s o n ( r a b i ) p igeonpeas o f wh ich t h e l a t t e r i s t h e most s e r i o u s i n 
n o r t h e a s t e r n I n d i a . Bahar v a r i e t y showed 100% i n f e c t i o n , whereas f o u r 
e n t r i e s — M A - 1 2 8 - 1 , MA-128-2 ( f r o m BHU), DA-2 ( f r o m D h o l i ) , and 20 -105 ( f r o m 
West B e n g a l ) — w e r e f r e e o f symptoms. 

5 7 5 . VERMA, A . K . , and KAMAL. 1979 . An i n v e s t i g a t i o n on m y c o f l o r a o f a i r o v e r a r h a r 
(Ca janus c a j a n [ L . ] M i l l s p . ) f i e l d s . 1 . A s p e r g i l l i ( A s p e r g i l l u s spp) o v e r 
p i g e o n p e a . N a t i o n a l Academy Sc ience L e t t e r s ( I n d i a ) 2 : 3 7 0 - 3 7 4 . 
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5 7 6 . VERMA, A . K . , and KAMAL. 1980 . A i r - s p o r a s t u d i e s o v e r a r h a r ( C a j a n u s c a j a n 
[ L . ] M i l l s p . ) f i e l d - p e r i o d i c i t y i n t h e s p o r e s o f D r e c h s l e r a , Ep i coccum, and 
P e n i c i l l i u m . N a t i o n a l Academy S c i e n c e L e t t e r s ( I n d i a ) 3 : 1 3 - 1 7 . 

Da ta a r e p r e s e n t e d o n t h e a i r - s p o r a o v e r a p i geonpea f i e l d . D r e c h s l e r a and 
Ep icoccum spp were a t maximum c o n c e n t r a t i o n d u r i n g t h e w i n t e r months ( c o l d 
and d r y ) w h i l e P e n i c i I l i u m w a s maximum i n t h e w e t , warm s e a s o n . 

5 7 7 . VERMA, G . 1955 . M ixed c r o p p i n g w i t h a r h a r . A g r i c u l t u r e and An imal Husbandry 
i n U t t a r P radesh 6 : 7 0 - 8 0 . 

E x p e r i m e n t s c o n d u c t e d o n w i l t - s i c k s o i l w i t h a w i l t - s u s c e p t i b l e v a r i e t y o f 
p i g e o n p e a , s o l e - c r o p p e d a s w e l l a s i n t e r c r o p p e d w i t h sorghum a t t h e C e n t r a l 
Research Farm, Kanpu r , have r e p e a t e d l y shown a marked r e d u c t i o n in t h e 
i n c i d e n c e o f w i l t i n p l o t s t h a t a r e i n t e r c r o p p e d . 

5 7 8 . VIDHYASEKARAN, P . , and ARJUNAN, G. 1976 . A new redgram p igeonpea v a r i e t y 
r e s i s t a n t t o r o o t r o t (Macrophomina p h a s e o l i n a ) . Madras A g r i c u l t u r a l J o u r n a l 
6 3 : 1 7 5 - 1 7 6 . 

P igeonpea S-18 was f o u n d t o b e r e s i s t a n t t o b o t h r o o t r o t and w i l t d i s e a s e s . 

5 7 9 . VIEGAS, A . P . 1 9 4 5 . Some f u n g i o f B r a z i l . V . B a s i d i o m y c e t e s — A u r i c u l a r i a l e s . 
( I n P t . ) . B r a g a n t i a 3 : 1 9 7 - 2 1 2 . 

T h i s f u r t h e r i n s t a l m e n t o f t h e a u t h o r ' s c r i t i c a l l y a n n o t a t e d l i s t o f 
B r a z i l i a n f u n g i i n c l u d e s , i n t e r a l i a , H e l i c o b a s i d i u m compactum o n Inga s p , 
Hyban thus a t r o p u r p u r e u s , and U r t i c a s p , S e p t o b a s i d i u m cas taneum a s s o c i a t e d 
w i t h an u n d e t e r m i n e d i n s e c t on cassava cv Olandy and w i t h A s p i d i o t u s 
s y m b i o t i c u s on F i c u s s p ; S . fuscum w i t h c o c c i d s on l i m e and o r a n g e ; S . 
l e p i d o s p h a i s w i t h c o c c i d s o n o r a n g e ; S . p s e u d o p e d i c e l l a t u m w i t h u n s p e c i f i e d 
i n s e c t s o n o range and l i m e , w i t h c o c c i d s o n c i t r o n , o r a n g e , and A l e u r i t e s 
f o r d i i , b u t o n p i geonpea n o i n s e c t s y m b i o n t i s m e n t i o n e d . 

5 8 0 . VIEGAS, A . P . 1 9 6 1 . I n d e x o f f u n g i o f Sou th A m e r i c a . Campinas , B r a z i l : 
I n s t i t u t o A g r o n o m i c o , Secao d e F i t o p a t o l o g i a . 9 2 1 p p . 

T w e n t y - t h r e e g e n e r a o f f u n g i t h a t have been r e c o r d e d f r o m p i g e o n p e a i n Sou th 
Amer i ca a r e l i s t e d . I n c l u d e d a r e t h e synonyms f o r some o f t h e f u n g i . 

5 8 1 . VIENNOT-BOURGIN, G . 1959 . U r e d i n a l e s o f A f r i c a - U r e d i n a l e s o f I v o r y C o a s t 
( I n F r . ) . E n c y c l o p e d i e M y c o l o g i q u e 3 1 : 1 3 7 - 2 4 8 . 

Uromyces d o l i c h o l i i s i n c l u d e d , o f wh i ch a d e s c r i p t i o n and d i a g n o s i s 1 s 
g i v e n . 

5 8 2 . WALLACE, G . B . 1 9 3 0 . M y c o l o g i c a l w o r k . R e p o r t , D e p a r t m e n t o f A g r i c u l t u r e , 
T a n g a n y i k a 1 9 2 8 / 2 9 . p t . 2 . p p . 3 5 - 3 6 . 

Some new r e c o r d s o f C e r c o s p o r a c a j a n i and O i d i o p s i s t a u r i c a on p i geonpea a r e 
r e p o r t e d f r o m T a n z a n i a . 

5 8 3 . WALLACE, G .B . 1 9 3 2 . T a n g a n y i k a t e r r i t o r y f u n g u s 1 1 s t . Recen t r e c o r d s . 1 0 . 
M y c o l o g i c a l C i r c u l a r , D e p a r t m e n t o f A g r i c u l t u r e , T a n g a n y i k a 2 3 : 1 - 5 . 
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Fusar ium l a t e r i t i u m v a r unc ina tum was i s o l a t e d f rom p igeopea r o o t s , c o l l a r s , 
and s t e m s . R e i n o c u l a t i o n caused t h e dea th o f two s e e d l i n g s . 

5 8 4 . WALLACE, G.B. 1932 . R e p o r t o f t h e M y c o l o g i s t . R e p o r t , Depar tmen t o f 
A g r i c u l t u r e , T a n g a n y i k a , 1930 . pp . 5 3 - 5 5 . 

Nematospora c o r y l i was found i n t h e seeds o f p i g e o n p e a . 

5 8 5 . WATERSTON, J . M . 1944. P l a n t p a t h o l o g y . R e p o r t , Depar tment o f A g r i c u l t u r e , 

Bermuda, 1943 . pp . 7 - 8 . 

New h o s t r e c o r d s i n c l u d e S c l e r o t i n i a s c l e r o t i o r u m on p igeonpea pods . 

5 8 6 . WELLMAN, F . L . 1972 . T r o p i c a l Amer ican p l a n t d i s e a s e s . Me tuchen , New J e r s e y , 
USA: Scarecrow P r e s s . 
W i t c h e s ' broom symptoms on p igeonpea were observed in E l S a l v a d o r . 
I n o c u l a t i o n s t u d i e s w i t h i n s e c t s , f u n g i , and b a c t e r i a f r om d i s e a s e d p l a n t s 
d i d n o t rep roduce t h e d i s e a s e . 

5 8 7 . WIEHE, P.O. 1939. D i v i s i o n o f P l a n t P a t h o l o g y . R e p o r t , Depar tmen t o f 
A g r i c u l t u r e , M a u r i t i u s , 1938. pp . 3 4 - 3 9 . 

An o u t b r e a k o f p igeonpea w i l t d i s e a s e was found to be caused by G i b b e r e l l a 
f u j i k u r o i v a r s u b g l u t i n a n s . 

5 8 8 . WILLIAMS, F . J . , GREWAL, J . S . , and AMIN, K .S . 1968. S e r i o u s and new d i s e a s e s 
o f p u l s e c r o p s i n I n d i a i n 1966 . P l a n t D i sease R e p o r t e r 5 2 : 3 0 0 - 3 0 4 . 

A new y e l l o w s symptom ( y e l l o w mosa ic ) on p i g e o n p e a , p r o b a b l y o f v i r u s o r i g i n , 
and an a p p a r e n t l y new f u n g a l w i l t ( P h y t o p h t h o r a sp) o f p igeonpea a r e among 
t h e d i s e a s e s n o t e d . 

5 8 9 . WILLIAMS, F . J . , AMIN, K . S . , and BALDEV, B . 1975. P h v t o p h t h o r a stem b l i g h t o f 
Ca janus c a j a n . P h y t o p a t h o l o g y 6 5 : 1 0 2 9 - 1 0 3 0 . 

A new stem b l i g h t d i s e a s e o f p igeonpea was f i r s t obse rved i n e x p e r i m e n t a l 
p l o t s in 1966 and was e p i p h y t o t i c a t New D e l h i in 1969 . The symptoms a r e 
d a r k brown t o b l a c k l e s i o n s t h a t p a r t i a l l y o r e n t i r e l y e n c i r c l e t h e stem a t 
t h e base . The pathogen appears to be an u n d e s c r i b e d P h y t o p h t h o r a s p . 

5 9 0 . WILLIAMS, F . J . , and ALLEN, D . J . 1976 . P igeonpea d i s e a s e s . Page 58 i n 
P a t h o l o g y : G r a i n Legume T r a i n i n g C o u r s e , 16 Aug to 26 Nov 1 9 7 6 . I b a d a n , 
N i g e r i a : 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 . 

P igeonpea appears t o b e r e l a t i v e l y d i s e a s e - f r e e i n A f r i c a . I n N i g e r i a t h e 
o n l y d i s e a s e o f consequence i s l e a f r u s t , caused b y Uredo c a j a n i . Ce rcospo ra 
l e a f s p o t (Ce rcospo ra c a j a n i ) o c c u r s a t I I T A . V i r u s - l i k e symptoms a r e r a r e . 
I n Eas t A f r i c a , Fusar ium w i l t , powdery mi ldew ( L e v e i l l u l a t a u r i c a ) , and a 
l e a f s p o t ( M y c o y e l l o s i e l l a c a j a n i ) may o c c a s i o n a l l y assume economic 
i m p o r t a n c e . 

5 9 1 . WOLLENWEBER, H.W. 1938. [ F u s a r i a o f p i g e o n p e a , Ca janus c a j a n . ] ( I n D e . ) . 
A r b e i t e n aus d e r B i o l o g i s c h e n R e i c h s a n s t a l t f u r L a n d - u - F o r s t w i r t s c h a f t 
2 2 : 3 3 9 - 3 4 7 . 
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An expanded Latin diagnosis is given f o r F. l a t e r i t i u m var uncinatum. Held 
in pure c u l t u r e since its i s o l a t i o n from pigeonpea in 1905 by Butler, it is 
s t i l l pathogenic, giving a brown basal r o t . This fungus attacks pigeonpea 
only, and appears less serious than w i l t caused by F. udum. 

592. YEH, C.C., TSCHANZ, A.T., and SINCLAIR, J.B. 1981. Induced te l i o s p o r e 
formation by Phakopsora pachyrhizi on soybeans and other hosts. 
Phytopathology 71:111-112. 

Telia and teliospores of t h i s soybean rust were formed on Pachyrhizus erosus 
(yam bean), pigeonpea, w i l d soybean, etc., when these hosts were inoculated 
and grown in a growth room programmed f o r a 12-h photoperiod at 60-100% 
r e l a t i v e humidity and a maximum day temperature of 24 +1°C and a minimum 
night temperature of 15 ±1°C. 

593. YOGESWARI, L. 1948. The element n u t r i t i o n of fungi. I . The e f f e c t of boron, 
zinc, and manganese on Fusarium species. Proceedings of the Indian Academy 
of Sciences, Section B 28:177-201. 

The n u t r i t i o n a l physiology of F. udum and other species was studied. Media 
with a high C:N r a t i o were favored by the fungus. The optimum pH f o r growth 
was 5.0. For F. udum 0.5 ppm of Bo, Zn, Mn was optimum. Higher 
concentrations were t o x i c . A combination of elements was better than 
individual elements alone. 

594. ZAUMEYER, W., and THOMAS, H.R. 1957. A monographic study of bean diseases and 
methods for t h e i r c o n t r o l . Technical B u l l e t i n no. 868. Washington, D.C., 
USA: United States Department of Agriculture. 255 pp. 

In greenhouse inoculation t e s t s , pigeonpea was one of many legumes 
susceptible to bean yellow mosaic v i r u s . 
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Index 
(Numbers fo l low ing the indexed items correspond to those references in 

which the indexed items are mentioned) 

Fungal Diseases 

Al te rna r ia sp: 130, 232 
A l te rna r ia a l t e rna ta : 96, 222, 295, 377, 514 
A l te rna r ia tenu is ; (see A l te rna r i a a l ternata) 
A l te rna r ia tenuissima; 134, 135, 136, 226, 383 
A rm i l l a r i a mel lea: 212, 265 
Ascochyta imperfecta: 244 
Asperg i l lus spp: 136, 223, 232, 376, 469, 575 
Asperg i l lus f l avus : 67, 96, 222, 232, 377, 467, 468, 469, 511, 514 
Asperg i l lus luchuensis : 548 
Asperg i l lus n idulans: 222 
Asperg i l lus n iger : 222, 232, 377, 467, 512, 514, 562 
Asperg i l lus ter reus: 377 
Asperg i l lus ustus: 220 

Botryodip lodia theobromae: (see Lasiodip lodia theobromae) 
Botryosphaeria xanthocephala: 107, 540 

Cercodeuterospora t r i c h o p h i l a : 109 
Cercoseptoria ca jan i co la : 212, 382 
Cercospora sp: 2, 109, 234, 293, 404, 519 
Cercospora c a i a n i : 17, 57, 103, 104, 107, 142, 199, 212, 

234, 246, 247, 266, 307, 308, 310, 332, 344, 354, 355, 356, 
433, 456, 522, 524, 525, 536, 582, 590 

Cercospora i nd i ca : 449, 456, 507, 508 
Cercospora i n s t a b i l i s : 107, 199, 410, 411, 456 
Cercosppra th i ruma lachar r i : 456 
Chaetoseptoria wellmani:309 
Choanephora cucurbitarum: 297, 502 
Cladosporium sp: 130 
Cladosporium c ladospor io ides; 428 
C o c h l i b o l u s sa t i vus : 370 
Col le tot r ichum sp: 2, 114 
Col le tot r ichum c a j a n i : 3 1 , 107, 169, 199, 260, 293, 350, 381 , 

410, 411 , 541 , 542, 552 
Col le tot r ichum c a p s i c i : 150, 204, 205, 517 
Col le tot r ichum truncatum: 170, 171, 172, 245 
Coprinus lagopus: 544 
Cort ic ium r o l f s i i : 275 
Corticium salmonicolor : 85 
Cor t i c ium s o l a n i : 300 
Corynespora c a s s i i c o l a : 96 
Creonectr ia grammicospora: 525 
Cunnighamella ech inu la ta : 545 
Cunninghamella elegans: 30 
Curvular ia gen icu la ta : 96 
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Curvular ia lunata : 67, 513, 514 

Dendrochium giqasporum : 167 
Doplodia sp: 264 
Diplodia c a j a n i : 153, 403, 418, 419, 420, 449 
Drechslera sp: 576 
Drechlsera hawai iensis: 96, 514 
Drechslera r os t r a ta : 96 

Epicoccum sp: 576 

Fusarium sp: 6, 47, 130, 166, 232, 249, 275, 467, 468, 519 
Fusarium acuminatum: 66, 230, 475 
Fusarium butleri: 484 
Fusarium e q u i s e t i : 68, 467 
Fusarium la te r i t i um f . s p . c a j a n i : 200, 201, 478 to 482 
Fusarium lateritium var uncinatum: 313, 359, 583, 591 
Fusarium merismoides: 8 
Fusarium moni l i forme: 96, 230, 307, 475 
Fusarium oxysporum f . s p . c i c e r i : 206 to 211, 273 
Fusarium oxysporum f . s p . udum : 97, 99, 100, 111, 206 to 211, 

273, 370, 378, 391 t o 397, 400, 447, 448, 449, 464, 465, 466, 
468, 486, 487, 503, 509, 510, 535 

Fusarium oxysporum f. sp. vasinfectum: 206 to 211, 273 
Fusarium semitectum: 133 to 136 
Fusarium solani: 66, 67, 230, 475 
Fusarium udum: 3, 5, 7, 8, 12, 15, 20 to 23, 25 to 30, 

32 t o 36, 38, 39, 42, 54, 61 t o 64, 69, 79, 80, 83, 86 t o 89, 
93, 94, 97 to 100, 111, 115, 118, 120 t o 122, 125, 129, 147, 148, 
154, 159, 160, 161, 165, 173, 177 t o 180, 182 t o 184, 186, 191, 
193, 203, 212, 218, 230, 234, 235, 237, 239, 241, 242, 247, 248, 
257, 263, 270 t o 273, 275, 282, 285, 286, 299, 303, 304, 306, 314 
t o 318, 334, 339, 341 , 343 to 346, 358 to 361, 370, 373 to 375, 
384, 388, 389, 390, 398, 401, 402, 403, 416, 417, 421, 427, 430, 
432, 436, 440, 441 t o 446, 453, 455, 458 t o 463, 470, 476, 484, 
485, 492, 504, 516, 526, 527, 529 t o 533, 537, 543, 547, 548, 
553 t o 556, 559 t o 573, 577, 578, 590, 591, 593 

Fusarium vasinfectum: 2 1 , 83, 89, 166, 218, 287 to 294, 
300, 301 , 312, 313, 359, 361 , 362, 387, 549, 570 

Gibberel la sp: 62, 166, 484 
Gibberel la b u t l e r i : 484 
Gibberel la Fu j i ku ro i var subglut inans: 587 
Glbberel la s t i l b o i d e s : 484 
Gibberel la udum: 485 
Glomerel la c ingulata: 293, 552 

Helminthosporium carbonum: 187 
Helminthosporium sat ivum: 370 
Hypomyces ipomoeae: 166 

Las iod ip lod ia theobromae: 133 to 136 
Leyei l lu la taur ica: (see Oidiopsis taur ica) 
L isea sp: 166 
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Macrophoma sp: 264 
Macrophoma cajani: 48 
Macrophoma ca jan i co la : 382 
Macrpphoma phaseol i : 266, 275, 437 
Macrophomina sp: 404 
Macrophomina phaseoli: 48, 65, 126, 162, 266, 275, 414 
Macrophomina phaseolina: 48, 65, 101, 124, 126, 162, 212, 232, 

437, 462, 463, 467, 578 
Megalonectria pseudot r ich ia : 524, 525 
Micromonospora globosa: 63 
Mortierella subtilissima: 546 
Mycosphaprella sp: 439 
Mycovellosiella cajani: (see Cercospora cajani) 
Myxosporium sp: 264 

Nematospora c o r y l i : 212, 584 
Neocosmospora vas in fec ta : 88, 301, 445 

Oidiopsis sp: 371 
Oidiopsis t a u r i c a ; 212, 224, 229, 234, 241, 247, 307, 331, 

404, 551, 582, 590 

P e l l i c u l a r i a f i lamentosa: 176, 538 
Penicillium sp: 130, 576 
Pen ic i l l i um capsulatum: 96 
Pen ic i l l i um chrysogenum: 377 
Phaeotrichoconis c r o t a l a r i a e : 96 
Phakospora pachyrh iz i : 592 
Phoma sp: 2, 14, 43, 153, 264, 268, 403, 519 
Phoma c a j a n i : 107, 251, 410, 411, 518 
Phomopsis sp: 130, 133 to 136 
P h y l l o s t i c t a sp: 58, 199, 404, 467 
P h y l l o s t i c t a c a j a n i : 58, 107, 251, 266, 379, 410, 411, 412, 438 
Phsalospora sp: 260, 403 
Physalospora c a j a n i : 153 
Physalospora cydoniae: 264 
Physalospora xanthocephala: 107 
Phytophthora sp: 15, 227, 588, 589 
Phytophthora c a j a n i ; 16 
Phytpphthpra drechsleri f. sp. cajani: 228, 231, 233, 236, 

238, 241, 343, 344, 345, 346, 363 to 369, 427 
Phytpphthpra p a r a s i t i c a : 2, 215 
Pleonectr ia megalonectria: 525 
Puccinia sp: 41 
Pythium sp: 212, 471 
Pythium aphanidermatum: 275 
Pythlum splendens var hawaiianum: 472 
Pyrenochaeta cajani: 382 

Rhizoctonia sp: 9, 357, 569 
Rhizoctonia b a t a t i c o l a : (see Macrophomina phaseolina) 
Rhizoctonia ferruginea: 199, 540 
Rhozoctonia s o l a n i : 117, 124, 212, 300, 301, 307, 437 
Rhozopus nigricans: 30, 61, 514 
Rhozospus s t o l o n i f e r : 96 
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Rosellinia sp: 351 
Rosellinia bunodes: 107 

Sc le ro t in ia sp: 10 
Sc le ro t i n ia sc lero t io rum: 585 
Sclerotium sp: 107 
Sclerotium r o l f s i i : 18, 45, 46, 8 1 , 386, 519 

Streptomvces exthrychromogenus: 7 
Streptomyces griseolus: 7 
Syncephalastrum racemosum: 548 
Synchytrium p h a s e o l i - r a d i a t i : 157 

Synchytrium umbilicatum: 372, 408 

Thanetephorus cucumeris: 124, 212 
Trichoderma v i r i d e : 222 
Uredo cajani: 46, 56, 116, 164, 192, 212, 284, 302, 333, 344, 

345, 409, 519, 534, 586, 590 
Uromyces d o l i c h o l i : 2, 83, 106, 107, 123, 199, 243, 307, 308, 

332, 351 , 524, 525, 581, 586 

V e l l o s i e l l a c a j a n i : 107, 410, 411 
Vermicular ia c a p s i c i : 283 

Woroninella umbi l i ca ta : (see Synchytrium umbilicatum) 

Bacterial Diseases 

Agrobacterium tumefaciens: 151 

Bacillus subtilis: 140 

Pseudomonas sp: 108 
Pseudomonas sp a f f . phaseolicola : 13 

Xanthomonas c a j a n i : 145, 169, 261, 262, 350, 434, 449, 477, 
502, 539 

Xanthomonas malvacearum: 373 
xanthomonas phaseoli f . s p . c a j a n i : 434, 435 

Viral (Mycoplasma) Diseases 

A l f a l f a mosaic: 213, 216 
Arhar (pigeonpea) mosaic: 493 to 501, 521 

Bean yellow mosaic: 594 
Bushy canopy: 267 
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Cowpea mosaic: 4, 75, 76, 112, 113, 168, 385 
C l i o t o r i a yel low ve in : 78 

Mosaic: 74 
Mungbean yellow mosaic: 336, 413 
Mycoplasma-like organisms: 2, 174, 267, 277, 278, 279, 280 

Pale mosaic: 267, 348 
Phyl lody: 70, 281 
Pea mosa1c:77 
P r o l i f e r a t i o n disease: 277, 279 

Rhynchosia mosaic: 7 1 , 72, 73, 519 
Rhabdovirus: 174, 267, 277, 278, 279 
Rosette: 280 

Sandal sp ike: 520 
S t e r i l i t y disease: 12, 20, 90, 399, 483, 506, 519 
S t e r i l i t y mosaic: 12, 20, 38, 90, 9 1 , 93, 98, 158, 169, 195 to 198, 

225, 241, 242, 274, 293, 319 to 330, 335, 337 to 341, 344 to 347, 
352, 353, 399, 407, 415, 422 to 427, 449, 450, 451, 458, 483, 
515, 519, 528, 571, 572, 573 

Tobacco mosaic: 474 
Tobacco s t reak: 380 
Tomato black r i n g : 214 

V i r o i d : 279 
V i rus : 4, 174, 212, 217, 276 

Witches' broom: 2, 37, 174, 267, 277, 278, 279, 333, 344, 345, 557, 
558, 586 

Yellow mosaic: 169, 241, 279, 296, 333, 335, 336, 348, 413, 519, 588 

Nematode Diseases 

Criconemoides sp: 51 

Hel icotylenchus sp: 5 1 , 163 
Hel icotylenchus dihystera: 188, 429 
Heterodera c a j a n i : 1, 129, 155, 194, 254, 255, 457 
Heterodera m a r i o n i i : 59, 105 
Heterodera r a d i c i c o l a : 60, 151 
Heterodera v i g n i : 127, 156 
Hoplolaimus sp: 5 1 , 163 
Hoplolaimus galeatus: 188, 429 

HoploIaimus s e i n h o r s t i : 84 

Longidorus sp: 163 

Meloidogyne sp: 40, 60, 143, 212, 252 
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Meloidogyne a renar ia : 253, 429 
Meloidogyne incogni ta: 188, 307, 457 
Meloidogyne iavanica: 17, 51 
Meloidogyne javanica bauruensis: 269 

Pratylenchus sp: 92, 163, 489 
Pratylenchus brachyurus: 188, 429 
Pratylenchus sch r i bne r i : 188, 429 

Rotylenchulus sp: 49, 50, 52, 523 
Rotylenchulus secondus; 311 
Rotylenchulus ren i fo rmis : 5 1 , 52, 163, 175, 326, 431, 488 to 491 
Rotylenchulus s i d d i q u i ; 311 

Scutellonema sp: 163 

Tylenchorhynchus sp: 163, 326 
Tylenchorhynchus c l a y t o n i : 188, 429 

Xiphinema campinense: 269 

Fungicidal and Chemical Control 

18, 42, 66, 94, 101, 130, 132 to 135, 138, 139, 141, 144, 145, 
148, 155, 161, 170, 172, 176, 204, 205, 222, 232, 246, 258, 356, 402, 
437, 438, 477, 486, 491, 501, 505, 509, 510, 533, 538, 539, 547, 593 

Miscellaneous Disorders 

Algal diseases: 502, 525 
Ascomycetous fungus: 19 

Bib l iography: 55, 110 
B io log ica l c o n t r o l : 42, 8 1 , 186, 270, 271, 487, 492, 559 to 564, 

566 t o 568 
Bracteomania: 119 
Bu lb i fo rmin : 270, 271, 492, 566, 567 

Co l la r disease: 19 
Cuscuta hyalina: 256 

Empoasca t o x i n : 278 

Gal l disease: 44, 502 
General: 82, 102, 185, 189, 190, 217, 240, 259, 260, 305, 342, 403, 

405, 406, 519, 580 
Growth regu la tors : 164 

Isof lavonoids: 187, 318, 400 

110 



Nutrient deficiencies: 349 

Phytoalexins: 189 
Pyocyanine: 81 

Rhizosphere e f f e c t : 53, 128, 149, 173, 219, 220, 221, 249, 250, 298, 
454, 521, 544 

Seed microflora: 95, 96, 125, 130, 132 to 141, 222, 232, 376, 452, 
467, 468, 469, 473, 505, 512, 514, 584 

Unknown causes: 202 
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