


The In te rna t i ona l Crops Research Ins t i tu te for the S e m i - A ri d Trop ics is a nonpro f i t scientif ic educat ional

inst i tu te receiving suppor t f r o m donors t h rough the Consul ta t ive G roup on In te rna t iona l A g r i c u l t u r a l

Research. D o n o r s to I C R 1 S A T inc lude governments and agencies o f Aus t ra l ia , Be lg ium, Canada, Federal

Repub l ic o f Germany , F i n l a n d , France, I nd ia , I t a l y , Japan, Nether lands, N iger ia , N o r w a y , People's

Repub l i c o f Ch ina , Sweden, Swi tze r land , Un i ted K i n g d o m , Uni ted States o f Amer i ca , and the f o l l o w i n g

in te rna t iona l and p r i va te organizat ions: A r a b Bank fo r Economic Deve lopment i n A f r i ca , As ian Deve lop-

ment Bank, In te rna t iona l Deve lopment Research Centre, In te rna t iona l Fer t i l i zer Deve lopment Center,

I n t e r n a t i o n a l F u n d fo r A g r i c u l t u r a l Deve lopment , The European Economic C o m m u n i t y , The F o r d

Founda t i on , The Leverhu lme Trus t , The Opec F u n d fo r In te rna t iona l Deve lopment , The Popu la t i on

C o u n c i l , The Rockefel ler F o u n d a t i o n , The W o r l d Bank, and the Un i ted Nat ions Deve lopment P ro -

gramme. I n f o r m a t i o n and conclusions in th is pub l i ca t i on do no t necessarily reflect the pos i t i on o f the

aforement ioned governments, agencies, and in te rna t iona l and pr ivate organizat ions.

C o v e r : A r o w o f g r o u n d n u t p l a n t s i n f e c t e d b y c h l o r o t i c r o se t t e ( I n s e t : a d e t a i l e d c l o s e - u p ) .



Collaborative Research

on Groundnut Rosette Virus

Summary Proceedings

of the Consultative Group Meeting

to Discuss Collaborative Research

on Groundnut Rosette Virus Disease

held at Cambridge, England, UK

13-14 Apri l 1985

ICRISAT

International Crops Research Institute for the Semi-Arid Tropics 

Patancheru, Andhra Pradesh 502 324, India

1985



Correct citation: I C R I S A T ( In te rna t i ona l Crops Research Ins t i tu te fo r the S e m i - A r i d T rop ics ) . 1985. C o l l a -

bo ra t i ve research on g r o u n d n u t rosette v i rus . S u m m a r y proceedings o f the consul ta t ive g r o u p meet ing,

13-14 A p r i l 1985, Cambr idge , U K . Patancheru, A . P . 502324, In d i a : I C R I S A T .

Organizing Committee

R . W . Gibbons
D . V . R . Reddy
D . M c D o n a l d

Editorial Committee

D . V . R . Reddy
D . M c D o n a l d
R . W . Gibbons

The op in ions i n th is p u b l i c a t i o n are those o f the author (s ) and n o t necessarily those o f I C R I S A T . The

designations employed a n d the presentat ion o f the mate r ia l i n th is pub l i ca t i on do no t i m p l y the expression

o f any o p i n i o n whatsoever on the par t o f I C R I S A T concern ing the legal status o f any coun t r y , t e r r i t o r y ,

c i t y , o r area, o r o f its au thor i t ies , o r concern ing the d e li m i t a t i o n o f its f ront iers o r boundar ies. Where trade

names are used this does n o t const i tu te endorsement o f or d i sc r im ina t i on against any p roduc t by the

Ins t i tu te .

I S B N -92-9066-113-5



Contents

Opening Address

O p e n i n g a d d r e s s a n d o b j e c t i v e s o f t h e m e e t i n g

Summaries of Papers

G r o u n d n u t r o s e t t e v i r u s d i s e a s e : t h e p r e s e n t

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

T h e P e a n u t C o l l a b o r a t i v e R e s e a r c h S u p p o r t

P r o g r a m ( C R S P ) p r o j e c t o n r o s e t t e v i r u s d i s e a s e

P r o g r e s s o n g r o u n d n u t r o s e t t e v i r u s d i sease

r e s e a r c h a t t h e I n s t i t u t e f o r A g r i c u l t u r a l R e s e a r c h ( I A R ) ,

S a m a r u , Z a r i a , N i g e r i a

R e s e a r c h o n g r o u n d n u t r o s e t t e v i r u s d i s e a s e i n

s o u t h e r n A f r i c a

B r e e d i n g f o r g r o u n d n u t r o s e t t e v i r u s d i s e a s e r e s i s t a n c e

M o l e c u l a r c l o n i n g o f a d o u b l e - s t r a n d e d R N A

( d s R N A ) a s s o c i a t e d w i t h g r o u n d n u t r o s e t t e v i r u s

d i s e a s e

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

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

T h e v i r u s i d e n t i f i c a t i o n a n d d a t a e x c h a n g e ( V I D E )

p r o j e c t o n l e g u m e v i r u s e s

Recommendations

Participants

R . W . G i b b o n s

D . V . R . R e d d y

J . W . D e m s k i a n d C . W . K u h n

S . M . M i s a r i a n d O . A . A n s a

K . R . B o c k

R . W . G i b b o n s

E . B r e y e l , G . G r o s s ,

R . C a s p e r , S . M e y e r ,

C . W . K u h n , J . W . D e m s k i ,

O . A . A n s a , a n d S . M . M i s a r i

A . F . M u r a n t a n d J . H . R a s c h k e

K . F . B o s w e l l a n d A . J . G i b b s

5

7

8

11

14

15

17

18

19

2 0

2 1

2 5





Opening Address and Objectives of the Meeting

R.W. Gibbons1

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

rose t t e v i r u s d isease. S e v e r a l o f y o u p a r t i c i -

p a t e d i n t h e M a y 1983 rose t t e m e e t i n g o r g a n -

i zed i n t h e U S A b y P e a n u t C o l l a b o r a t i v e

R e s e a r c h S u p p o r t P r o g r a m ( P e a n u t C R S P ) ,

a n d t h e usefu lness o f t h a t m e e t i n g w i l l  be

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

e r a b l e a d v a n c e s m a d e b y t he d i f f e r e n t r e s e a r c h

g r o u p s o v e r t h e pas t 2 years .

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

C a m b r i d g e t o p a r t i c i p a t e i n t h e A s s o c i a t i o n o f

A p p l i e d B i o l o g i s t s ' m e e t i n g o n ' N e w D e v e l o p -

m e n t s i n T e c h n i q u e s f o r P l a n t V i r u s D e t e c -

t i o n ' , h e l d d u r i n g 10-12 A p r i l 1985 a s t h i s

e n a b l e d u s t o o b t a i n t h e m a x i m u m n u m b e r o f

p a r t i c i p a n t s f o r o u r rose t te m e e t i n g o n a r e -

s t r i c t e d b u d g e t . W e a re f o r t u n a t e t h a t D r A . J .

G i b b s a n d M r s K . F . B o s w e l l h a v e b e e n a b l e t o

a t t e n d , a n d a re w i l l i n g t o e x p l a i n t h e i r V i r u s

I d e n t i f i c a t i o n a n d D a t a E x c h a n g e ( V I D E ) p r o -

j e c t f o r t h e b e n e f i t o f t hose o f u s w h o d i d n o t

a t t e n d t h e A s s o c i a t i o n o f A p p l i e d B i o l o g i s t s '

m e e t i n g . W e a re a l so p leased t o h a v e D r K . H .

G a r r e n a t t e n d i n g t h e m e e t i n g a s o u r o b s e r v e r

f o r P e a n u t C R S P R e v i e w .

T h e i m p o r t a n c e o f g r o u n d n u t rose t te v i r u s

disease i n W e s t , Eas t , a n d s o u t h e r n A f r i c a has

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

I C R I S A T G r o u n d n u t I m p r o v e m e n t P r o g r a m

i n 1976, w e h a v e g i v e n h i g h p r i o r i t y t o t h e

p r o b l e m . I t w a s s o o n f o u n d t h a t m a n y o f t h e

r e p o r t s o f r o s e t t e f r o m o u t s i d e A f r i c a w e r e

based o n i n c o r r e c t i d e n t i f i c a t i o n s a n d w e h a v e

n o t b e e n a b l e t o f i n d g r o u n d n u t r ose t t e v i r u s

disease o u t s i d e t h e A f r i c a n c o n t i n e n t . P l a n t

q u a r a n t i n e r e g u l a t i o n s p r e v e n t o u r w o r k i n g o n

t h e d isease i n I C R I S A T C e n t e r , b u t w e h a v e

been a b l e t o d o u s e f u l r e s e a r c h o n t h e i d e n t i f i -

1. Leader, Groundnut Improvement Program, ICRISAT, Patancheru, Andhra Pradesh 502 324, India.

c a t i o n a n d c h a r a c t e r i z a t i o n o f t h e c a u s a l v i -

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

F e d e r a l R e p u b l i c o f G e r m a n y a n d t h e U n i t e d

K i n g d o m . S e v e r a l o f t h e c o o p e r a t i n g sc ien t i s t s

a re f o r t u n a t e l y p resen t a t t h i s m e e t i n g . O u r

c o l l a b o r a t i o n w i t h t h e P e a n u t C R S P g r o u p ,

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

A h m a d u B e l l o U n i v e r s i t y , S a m a r u , i n N i g e r i a ,

has a l so p r o v e d t o b e v a l u a b l e . I n 1982, w e

e s t a b l i s h e d t h e I C R I S A T R e g i o n a l G r o u n d n u t

P r o g r a m f o r S o u t h e r n A f r i c a based i n M a l a w i ,

a n d D r s K . R . B o c k , a s p a t h o l o g i s t , a n d S . N .

N i g a m , as b reede r , a re d e v o t i n g a c o n s i d e r a b l e

p o r t i o n o f t h e i r t i m e t o resea rch o n t h e e p i d e -

m i o l o g y o f g r o u n d n u t rose t te v i r u s d isease, a n d

t o b r e e d i n g rose t te - res i s tan t g r o u n d n u t c u l t i -

va rs .

T h e o b j e c t i v e s o f o u r m e e t i n g a re t o b r i n g

t o g e t h e r r ep resen ta t i ves o f t h e v a r i o u s resea rch

g r o u p s t o d iscuss t h e i r recen t f i n d i n g s o n

rose t t e , a n d t h e i r p l a n s f o r f u t u r e resea rch . I t i s

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

resea rch , a n d e v e n m o r e i m p o r t a n t t o d e v e l o p a 

c o o r d i n a t e d research a p p r o a c h t o f u l l y i d e n t i f y

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

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

assist w i t h e p i d e m i o l o g i c a l i n v e s t i g a t i o n s a n d

w i t h res is tance b r e e d i n g . T h e e x i s t e n c e o f a 

c o o r d i n a t e d i n t e r n a t i o n a l c o l l a b o r a t i v e p l a n

f o r r esea rch o n t h e rose t te p r o b l e m m a y w e l l

assist t h e i n d i v i d u a l resea rch g r o u p s i n o b t a i n -

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

h e l p t o o r g a n i z e c o l l e c t i o n a n d t r a n s p o r t a t i o n

o f d iseased m a t e r i a l s . T h e r e m a y a l s o b e p o s s i -

b i l i t i e s t o e x c h a n g e s ta f f , a n d t r a i n s t a f f w i t h

m u t u a l b e n e f i t s . I a m sure t h a t o v e r t h e 2 d a y s

o f t h i s m e e t i n g w e c a n a c h i e v e these o b j e c t i v e s .

T h a n k y o u .
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Groundnut Rosette Virus Disease: The Present Situation
and Research Needs

D . V . R . Reddy1

Background and Present Situation

G r o u n d n u t r ose t t e v i r u s d isease, f i r s t r e p o r t e d

b y Z i m m e r m a n n i n 1907, i s r e c o g n i z e d a s t h e

m o s t i m p o r t a n t v i r u s d isease o f g r o u n d n u t

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

S a h a r a , i n c l u d i n g M a d a g a s c a r . S e v e r a l r e p o r t s

have a p p e a r e d o n t h e v a r i o u s t y p e s o f r ose t t e

disease, a n d o n m a n a g e m e n t o f t h e d isease b y

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

u t i l i z i n g h o s t - p l a n t res is tance . B y 1983 , o n l y

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

v i ruses o f g r o u n d n u t r ose t t e .

I n 1975 , r ose t t e a p p e a r e d o n o v e r 1 m i l l i o n

h a o f g r o u n d n u t s i n N i g e r i a , t he o v e r a l l loss i n

y i e l d b e i n g e s t i m a t e d a t a r o u n d 5 6 0 0 0 0 t o n n e s .

I t i s c u r r e n t l y r e c o g n i z e d a s t he m o s t d e s t r u c -

t i v e o f a l l g r o u n d n u t v i r uses i n A f r i c a .

G r o u n d n u t r ose t t e i s t r a n s m i t t e d b y A p h i s

c r a c c i v o r a K o c h . , a n d 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 , f i r s t i n v e s t i g a t e d n e a r l y 3 0 years a g o ,

has been s h o w n t o b e o f t h e p e r s i s t e n t t y p e .

A l t h o u g h s o m e w o r k e r s a c h i e v e d success fu l

sap t r a n s m i s s i o n o f g r o u n d n u t r ose t t e v i r u s ,

o t h e r s w e r e u n a b l e t o t r a n s m i t g r o u n d n u t

rose t te v i r u s b y m e c h a n i c a l sap i n o c u l a t i o n .

G r o u n d n u t r ose t t e v i r u s c a n b e 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 .

P r i o r t o 1983 , v e r y l i t t l e w a s k n o w n a b o u t

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

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

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

rose t t e v i r u s ( G R V ) , w a s t h e m a j o r o r o n l y

cause o f s y m p t o m s i n g r o u n d n u t b u t w a s

d e p e n d e n t o n t h e o t h e r , g r o u n d n u t r o s e t t e

ass is to r v i r u s ( G R A V ) , f o r t r a n s m i s s i o n b y

a p h i d s .

I C R I S A T ' s i n t e r e s t i n resea rch o n rose t te

s t a r t e d w i t h su rveys o n g r o u n d n u t v i r u s d i s -

eases i n A f r i c a n c o u n t r i e s i n 1 9 8 1 . S i n c e m o s t

c o u n t r i e s w h e r e rose t te d isease o c c u r r e d d i d

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

r ies , i t w a s c o n s i d e r e d essen t ia l f o r e f f ec t i ve

resea rch o n t h i s p r o b l e m t o e s t a b l i s h c o o p e r a -

t i v e l i n k s w i t h p l a n t v i r u s research u n i t s i n

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

n u t s w e r e n o t g r o w n .

I n 1 9 8 1 , r o s e t t e - i n f e c t e d g r o u n d n u t m a t e -

r i a l s w e r e p rocessed i n t h e v i r u s u n i t o f t h e

I n s t i t u t e f o r V i r u s R e s e a r c h i n B r a u n s c h w e i g ,

F e d e r a l R e p u b l i c o f G e r m a n y , b y D r R . C a s p e r

a n d h i s c o l l e a g u e s . I n 1982, a n I C R I S A T

R e s e a r c h A s s o c i a t e w a s sent t o w o r k i n

B r a u n s c h w e i g f o r 3 m o n t h s t o assist i n c h a r a c -

t e r i z i n g t h e causa l v i r u s e s . A l u t e o v i r u s , se ro -

l o g i c a l l y r e l a t e d t o beet w e s t e r n y e l l o w s v i r u s

( B W Y V ) a n d t o p o t a t o l e a f r o l l v i r u s ( P L R V ) ,

w a s d e t e c t e d i n b o t h c h l o r o t i c a n d g r e e n

r o s e t t e - i n f e c t e d g r o u n d n u t s a n d was s h o w n t o

b e G R A V . S i n c e t h e G R A V f a i l e d t o p r o d u c e

t y p i c a l g r o u n d n u t rose t te v i r u s d isease s y m p -

t o m s , i t w a s e v i d e n t t h a t a d d i t i o n a l w o r k

w o u l d b e necessary t o i s o l a t e a n d c h a r a c t e r i z e

t h e s y m p t o m - i n d u c i n g G R V .

I n 1982 , t h e U . S . P e a n u t C R S P i n i t i a t e d a 

p r o j e c t o n t h e i d e n t i f i c a t i o n o f g r o u n d n u t v i -

ruses i n N i g e r i a , w i t h c o o p e r a t i o n f r o m s c i e n -

t i s ts a t t h e I n s t i t u t e f o r A g r i c u l t u r a l R e s e a r c h

( I A R ) o f A h m a d u B e l l o U n i v e r s i t y , S a m a r u ,

Z a r i a , N i g e r i a . C h a r a c t e r i z a t i o n a n d d i a g n o s i s

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

1. Principal Virologist, ICRISAT, Patancheru, Andhra Pradesh 502 324, India.
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g i v e n h i g h p r i o r i t y . C o n s i s t e n t m e c h a n i c a l

t r a n s m i s s i o n o f t h e s y m p t o m - i n d u c i n g G R V

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

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

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

presence i n a p h i d - t r a n s m i t t e d a n d f i e l d -

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

e a r l i e r sugges t i ons t h a t G R V d e p e n d s o n

G R A V f o r t r a n s m i s s i o n b y A . c r a c c i v o r a .

A l t h o u g h t h e r o l e o f G R V i n c a u s i n g

g r o u n d n u t rose t te v i r u s disease w a s t h u s f i r m l y

e s t a b l i s h e d , i t s n a t u r e h a d s t i l l t o b e d e t e r -

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

b e w o r k e d o u t . Because o f t h e e x p e r t i s e a n d

e x c e l l e n t f ac i l i t i e s a v a i l a b l e a t t h e S c o t t i s h

C r o p R e s e a r c h I n s t i t u t e ( S C R I ) , I n v e r g o w r i e ,

S c o t l a n d , f u r t h e r c h a r a c t e r i z a t i o n o f G R V a n d

o f G R A V w a s a t t e m p t e d t h e r e . P l a n t s i n f e c t e d

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

i n f e c t e d a r t i f i c i a l l y w i t h G R A V , c o n t a i n e d i s o -

m e t r i c p a r t i c l e s a p p r o x i m a t e l y 2 5 n m i n d i a m e -

te r s e r o l o g i c a l l y r e l a t e d t o t h e l u t e o v i r u s e s o f

bean l e a f r o l l , p o t a t o l e a f r o l l , a n d beet w e s t e r n

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

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

a m a r a n t i c o l o r was f o u n d t o b e a g o o d l o c a l

l e s i o n h o s t , a n d N i c o t i a n a c l e v e l a n d i i a n d

N i c o t i a n a b e n t h a m i a n a t o b e e x c e l l e n t sys-

t e m i c hos ts . A m e t h o d f o r p a r t i a l p u r i f i c a t i o n

o f G R V w a s d e v i s e d . G R V w a s s h o w n t o b e o f

s i n g l e - s t r a n d e d r i b o n u c l e i c a c i d ( s s R N A ) o f

m o l e c u l a r w e i g h t o f a p p r o x i m a t e l y 1.55 x 106.

E v i d e n c e w a s a l so o b t a i n e d i n d i c a t i n g t h a t

G R V d i d n o t f o r m t r u e v i r u s p a r t i c l e s ; i t

a p p e a r e d t o b e p r e s e n t i n t h e m e m b r a n e -

f r a c t i o n f r o m i n f e c t e d leaves.

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

e x t e n s i v e e p i d e m i o l o g i c a l s tud ies a n d m o r e

m e a n i n g f u l s c r e e n i n g o f g e r m p l a s m access ions

f o r res i s tance t o t he v i r uses .

Further Research Needs

I t w i l l  be necessary t o p r o d u c e a spec i f i c a n t i s e -

r u m f o r G R A V t o f a c i l i t a t e i t s d e t e c t i o n i n

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

c r a c c i v o r a c a n t r a n s m i t g r o u n d n u t r o s e t t e

v i r u s disease v e r y e f f i c i e n t l y , p o s s i b l e t r a n s m i s -

s i o n b y o t h e r a p h i d s t h a t feed o n g r o u n d n u t

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

m e t h o d s s u c h a s E n z y m e - L i n k e d I m m u n o s o r -

b e n t A s s a y ( E L I S A ) a n d I m m u n o s o r b e n t E l e c -

t r o n M i c r o s c o p y ( I S E M ) s h o u l d b e

s t a n d a r d i z e d t o e n a b l e d e t e c t i o n o f G R A V i n

i n d i v i d u a l a p h i d s . S ince t he p r o t e i n s p e c i f i c a l l y

c o d e d b y G R V has n o t y e t been i d e n t i f i e d ,

d e t e c t i o n o f G R V b y s e r o l o g i c a l m e t h o d s a l o n e

i s n o t p o s s i b l e . I n f e c t i v i t y tests h a v e seve ra l

l i m i t a t i o n s , a n d t h e m o s t sens i t i ve m e t h o d f o r

d e t e c t i n g G R V i s l i k e l y t o b e t he a p p l i c a t i o n o f

n u c l e i c a c i d h y b r i d i z a t i o n tests. B i o t i n p r o b e s

have r e c e n t l y b e e n used t o de tec t n u c l e i c ac ids

a n d t h e y o b v i a t e t h e need t o use r a d i o i s o t o p e s .

I t w i l l  be necessary t o p r e p a r e d i a g n o s t i c k i t s

t h a t c a n b e used b y t r a i n e d t e c h n i c i a n s t o de tec t

G R V i n A f r i c a .

E v i d e n c e o b t a i n e d s o f a r i n d i c a t e s t h a t c h l o -

r o t i c a n d g r e e n rose t te a re caused b y s t r a i n s o f

t he same v i r u s . N u c l e i c a c i d h y b r i d i z a t i o n tests

e m p l o y i n g c o m p l e m e n t a r y D N A , a n d d e t e r m i -

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

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

a n d g r e e n rose t te v i ruses .

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

rose t te v i r u s d isease, w h i c h c a n b e d o n e o n l y i n

A f r i c a , m u s t b e i n t e n s i f i e d . T h e a p h i d v e c t o r i s

k n o w n t o have m a n y hos ts . A s e a r c h s h o u l d b e

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

rose t te v i r uses . I t i s essen t ia l t o d e t e r m i n e t h e

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

d i s s e m i n a t i o n o f t h e a p h i d s . I n a d d i t i o n t o

m o n i t o r i n g a p h i d p o p u l a t i o n s , i t i s essen t i a l t o

k n o w h o w m a n y a p h i d s a re c a r r y i n g t h e rose t t e

v i r uses .

G r o w i n g rose t te - res i s tan t g r o u n d n u t c u l t i -

va r s i s a n i m p o r t a n t w a y t o c o m b a t t h e g r o u n d -

n u t r ose t t e v i r u s d isease. T h e m a j o r i t y o f

rose t t e - res i s tan t c u l t i v a r s h a v e l o n g g r o w i n g

seasons, a n d f o r use i n m a n y r e g i o n s o f A f r i c a ,

i t w i l l b e essen t ia l t o b r e e d s h o r t e r - d u r a t i o n ,

rose t t e - res i s tan t c u l t i v a r s f o r b o t h o i l a n d c o n -

f e c t i o n a r y uses. S i n c e r o s e t t e i s c a u s e d b y t w o

v i ruses , i t i s essen t i a l t o d e t e r m i n e t h e r e a c t i o n s

o f r es i s t an t b r e e d i n g l ines t o b o t h c o m p o n e n t s .

I t i s a l s o necessary t o s t u d y h o w res i s tance t o
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b o t h t h e v i r uses i s i n h e r i t e d .

D a t a o b t a i n e d f r o m e p i d e m i o l o g i c a l r e -

sea rch , c u r r e n t k n o w l e d g e o f t h e ef fects o f c u l -

t u r a l p rac t i ces i n c o n t r o l l i n g rose t te d isease,

a n d res i s t an t c u l t i v a r s c o u l d a l l b e u t i l i z e d i n

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

t a n t d isease.

Reference

Z i m m e r m a n , A . 1907. Uber eine K r a n k h e i t der
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The Peanut Collaborative Research Support Program
(CRSP) Project on Rosette Virus Disease

J.W. Demski1 and C.W. Kuhn2

T h e t h r e e m a j o r o b j e c t i v e s o f t h e P e a n u t C R S P

v i r u s p r o j e c t a re :

• t o d e t e r m i n e t h e e t i o l o g y o f g r o u n d n u t

rose t te d isease;

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

g r o u n d n u t r ose t t e d isease; a n d

• t o se lect a n d d e t e r m i n e t h e n a t u r e o f res is -

t ance i n g r o u n d n u t t o g r o u n d n u t r ose t t e

v i ruses .

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

rose t t e h a v e been i d e n t i f i e d : a m e c h a n i c a l l y

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

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

s y m p t o m - i n d u c i n g agen t ( S I A ) ; a n d a v i r u s

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

beet w e s t e r n y e l l o w s v i r uses ( P L R V ; B W Y V ) ,

b u t causes n o s y m p t o m s i n g r o u n d n u t .

I n i t i a l s tud ies w e r e d i r e c t e d t o m e c h a n i c a l

m a n i p u l a t i o n o f g r o u n d n u t r ose t t e v i r u s d i s -

ease f r o m a n d t o g r o u n d n u t s . M e c h a n i c a l

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

n u t t o g r o u n d n u t i n A f r i c a has been i n c r e a s e d

t o o v e r 8 0 % e f f i c i e n c y . P h o s p h a t e , b o r a t e , a n d

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

f o r t r i t u r a t i n g i n f e c t e d t i ssue i n i n i t i a l s t ud ies .

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

h i g h e s t p e r c e n t a g e i n f e c t i o n . T h e r e f o r e , a 

s t a n d a r d b u f f e r w a s used t h a t c o n s i s t e d o f 0 .1

M p h o s p h a t e , p H 7 . 4 , 0 . 0 2 % m e r c a p t o e t h a n o l ,

a n d 1.0% M g b e n t o n i t e .

R e s u l t s o f i n d i v i d u a l tests w e r e : u s i n g t h e

s t a n d a r d p r o c e d u r e — 6 / 1 0 , 8 / 8 , 4 / 7 , 7 / 8 , 7 / 8 ,

7 / 8 , 7 / 8 , 6 / 8 , 7 / 8 , a n d 6 / 8 ( i n f e c t e d / n u m b e r

i n o c u l a t e d ) ; t h e s t a n d a r d p r o c e d u r e m i n u s M g

b e n t o n i t e — 0 / 1 0 a n d 0 / 8 ; t h e s t a n d a r d p r o c e -

d u r e w i t h 5 % M g b e n t o n i t e i n s t e a d o f 1 % M g

b e n t o n i t e — 9 / 1 0 a n d 8 / 8 ; h i g h p H b u f f e r ( 9 . 5 )

c o n s i s t i n g o f 0 .1 M g l y c i n e , 0 .05 M K 2 H P O 4 ,

a n d 0.3 M N a C l — 1 / 1 0 a n d 1/8; h i g h p H b u f f e r

p l u s 1 % M g b e n t o n i t e — 6 / 8 ; s t a n d a r d p r o c e -

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

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

s p e c i a l t r e a t m e n t — d a r k 7 / 8 , g r e e n h o u s e 7 / 8 ;

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

w i t h c o r u n d u m p o w d e r o r u s i n g 1 % c e l i t e i n t h e

i n o c u l u m — c o r u n d u m 7 / 8 , ce l i t e 7 / 8 ; a n d

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

i n o c u l a t i o n — f i n g e r 6 / 8 , c h e e s e c l o t h p a d 7 / 8 ,

a n d c o t t o n t i p 6 / 8 . I n i t i a l m e c h a n i c a l t r a n s m i s -

s i o n pe rcen tages f r o m f i e l d - i n f e c t e d p l a n t s

( p r e s u m a b l y a p h i d - i n o c u l a t e d ) w e r e l o w e r ( 25

t o 6 0 % ) c o m p a r e d t o t r a n s m i s s i o n pe rcen tages

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

p l a n t s . S e r o l o g i c a l assays ( E L I S A — E n z y m e -

L i n k e d I m m u n o s o r b e n t A s s a y ) u s i n g

P L R V / B W Y V r - g l o b u l i n s w e r e n e g a t i v e w h e n

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

tes ted .

B o t h g r e e n a n d c h l o r o t i c rose t te " s t r a i n s "

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

3 0 m i n o f f e e d i n g o n s o u r c e p l a n t s ( p r e s u m a b l y

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

l a t e n t p e r i o d o f a t least 24 -48 h w a s r e q u i r e d

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

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

i n v e c t o r e f f i c i e n c y w i t h a n i n c r e a s i n g

i n o c u l a t i o n - a c c e s s p e r i o d u p t o 6 h , w e w e r e

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

a b l e t o t r a n s m i t c h l o r o t i c rose t te v i r u s w i t h i n

1 0 m i n o f f e e d i n g access o n h e a l t h y g r o u n d n u t

seed l i ngs . A s m u c h a s 1 8 % t r a n s m i s s i o n suc -

cess w a s o b t a i n e d a f t e r 1 0 m i n i n o c u l a t i o n -

access p e r i o d .

1. Associate Professor, The University of Georgia College of Agriculture, Experiment, Georgia 30212, USA.
2. Professor, Department of Plant Pathology, The University of Georgia College of Agriculture, Athens, Georgia 30602, USA.
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G r e e n rose t t e h a d t r a n s m i s s i o n p a t t e r n s s i m -

i l a r t o c h l o r o t i c rose t te , b u t t h e degree o f suc-

cess w a s l o w e r . P e r c e n t a g e t r a n s m i s s i o n w a s

h i g h e r f o r c h l o r o t i c rose t te t h a n f o r g r e e n

r o s e t t e , u s i n g s i m i l a r f e e d i n g access a n d

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

p e r i o d o f 6 -9 d a y s i n g r o u n d n u t w a s necessary

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

t i o n . W i t h s i m u l t a n e o u s i n o c u l a t i o n s , o f t h e

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

i n a t e d . W h e n o n e s t r a i n w a s c h a l l e n g e d b y t h e

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

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

s t r a i n w a s d e l a y e d . S e r o l o g i c a l assays ( E L I S A )

u s i n g P L R V / B W Y V r - g l o b u l i n s w e r e p o s i t i v e

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

tes ted .

T h r o u g h o u t t h e d r y season, successive o v e r -

l a p p i n g p o p u l a t i o n s o f A . c r a c c i v o r a w e r e

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

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

espec ia l l y G l i r i c i d i a s e p i u m i n n o r t h e r n N i g e -

r i a . D u r i n g t h e g r o w i n g season, i r r e s p e c t i v e o f

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

m e n t , p e a k p o p u l a t i o n s o f A . c r a c c i v o r a ( i n

s i t u c o u n t o r y e l l o w p a n t r a p s ) a re a t t a i n e d

b e t w e e n t h e las t w e e k o f J u l y a n d f i r s t w e e k o f

A u g u s t . G r o u n d n u t s w e r e f o u n d t o b e c o l o n -

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

i n l a t e - p l a n t e d c r o p s o r i n e p i d e m i c yea rs .

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

depressed a n d d e l a y e d a p h i d p o p u l a t i o n b u i l -

d u p . F u r a d a n ® 3 G ( c a r b o f u r a n ) a n d C r o n e t o n

® 500 E . C . ( e t h i o f e n c a r b ) s i g n i f i c a n t l y (P < 

0 .001 ) l o w e r e d t h e a p h i d p o p u l a t i o n s m o r e

t h a n P i r i m o r ® ( p i r i m i c a r b ) E . D . o r M o c a p ® 

1 0 G ( e t h o p r o p h o s ) .

N a t u r a l f i e l d o c c u r r e n c e o f g r o u n d n u t

rose t t e v i r u s d isease has b e e n m o n i t o r e d b y

s u r v e y i n g g r o w e r s ' p l a n t i n g s o f g r o u n d n u t a n d

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

a n d r e c o r d i n g o f n e w i n f e c t i o n s , a s t h e season

progresses , revea ls t h a t a f e w p r i m a r y i n f e c -

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

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

i n f e c t e d p l a n t s , i n d i c a t i n g a l o c a l d i s s e m i n a -

t i o n . S p r e a d o f g r o u n d n u t r ose t t e v i r u s d isease

i s g rea te r w i t h i n a r o w t h a n b e t w e e n r o w s a n d

t h i s m a y b e t h e resu l t o f w a l k i n g a p t e r a e r a t h e r

t h a n a la tes . T h i s resu l t s i n m a n y i n f e c t e d p l a n t s

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

t h a t s e c o n d a r y s p r e a d leads t o t h e d e v e l o p m e n t

o f e p i d e m i c s .

S i x c u l t i v a r s M K 3 7 4 , S a m a r u 38 , E x -

D a k a r , S p a n i s h 2 0 5 , M 2 5 . 6 8 , a n d 6 9 - 1 0 1 w e r e

tes ted f o r d i f f e r e n t i a l res is tance t o rose t te a n d

t h e v e c t o r , i n t h e f i e l d . B o t h g r e e n a n d c h l o r o t i c

rose t t e s t r a i n s w e r e o b s e r v e d w i t h v a r y i n g

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

p o p u l a t i o n leve ls w e r e g e n e r a l l y s i m i l a r o n c u l -

t i v a r s o f s i m i l a r g r o w t h h a b i t s . A l t h o u g h 6 9 -

101 a n d M 25 .68 p r o v e d to be rose t te - res i s tan t ,

a l l 6 c u l t i v a r s tes ted w e r e s i m i l a r l y h e a v i l y

a t t a c k e d b y t h e a p h i d v e c t o r s .

G r e e n h o u s e t r a n s m i s s i o n s , u s i n g a p h i d s o r

m e c h a n i c a l i n o c u l a t i o n , s h o w e d t h a t t he c u l t i -

va r s R M P 1 2 a n d R M P 9 1 ( B u r k i n a F a s o ) ,

6 9 - 1 0 1 ( S e n e g a l ) , a n d M 2 5 . 6 8 , M 516 .78 , M 

562 .79 , a n d R E B ( N i g e r i a ) h a v e e x c e l l e n t res is -

t a n c e t o b o t h c h l o r o t i c a n d g r e e n rose t te . T h e

c u l t i v a r 1 2 0 4 . 7 8 1 , t h a t was s u p p o s e d t o b e

rose t t e - res i s tan t , p r o v e d t o b e suscep t i b l e b o t h

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

tes ted w e r e suscep t i b l e a n d h a d h i g h e r p e r c e n -

tage i n f e c t i o n w i t h c h l o r o t i c r ose t t e t h a n w i t h

g r e e n r o s e t t e .

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

a p p e a r t h a t t h e use o f res i s tan t c u l t i v a r s w i t h

s o m e t i m e l y a p p l i c a t i o n o f s y s t e m i c i n s e c t i -

c ides s h o w s p r o m i s e o f p r o v i d i n g rose t t e

c o n t r o l .

M o r e t h a n 2 0 yea rs a g o g r e e n r o s e t t e w a s

d o m i n a n t i n W e s t A f r i c a , b u t c u r r e n t l y c h l o -

r o t i c r ose t t e i s c o m m o n a n d m a y n o w b e t h e

d o m i n a n t t y p e o f r ose t t e i n t h e r e g i o n .

I n N i g e r i a , M i s s S . M e y e r ( B r a u n s c h w e i g ,

F e d e r a l R e p u b l i c o f G e r m a n y ) used E L I S A

( P L R V / B W Y V a n t i s e r a ) t o tes t g r o u n d n u t s

w i t h d i f f e r e n t t y p e s o f s y m p t o m s a n d d i f f e r e n t

w e e d hos ts . A l l r e a c t i o n s w e r e w e a k b u t seemed

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

n e n t i n m o s t r o s e t t e d p l a n t s ( b o t h c h l o r o t i c a n d

g r e e n ) . T h e l u t e o v i r u s c o u l d n o t b e d e t e c t e d i n

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

i n s o m e g r o u n d n u t s t h a t d i d n o t h a v e v i s u a l

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

u n i d e n t i f i e d w e e d hos ts .

I n 1984 , a n t i s e r a t o P L R V a n d b e a n l e a f r o l l

v i r u s ( B L R V ) w e r e o b t a i n e d f r o m D r R . O .

H a m p t o n ( W a s h i n g t o n , U S A ) . T h e a n t i s e r a

w e r e c o n j u g a t e d a n d used t o tes t g r o u n d n u t s i n

N i g e r i a . A l t h o u g h p r e s e r v e d h o m o l o g o u s a n t i -

gens g a v e p o s i t i v e r e a c t i o n s i n E L I S A p la tes , a 

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

r o s e t t e d g r o u n d n u t s u s i n g t h e U S a n t i s e r a .

A sea rch f o r a l t e r n a t e e x p e r i m e n t a l hos t s f o r

g r o u n d n u t r ose t t e v i r u s d isease has s h o w n G l y -

c i n e m a x L . ( c v C N S ) a n d N i c o t i a n a b e n t h a m i -

a n a a re hos t s o f t h e S I A . B a c k i n o c u l a t i o n s

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

c h a r a c t e r i s t i c s y m p t o m s .

W h e n t o t a l n u c l e i c a c i d ( T N A ) w a s e x t r a c t e d

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

p r o t e i n - f r e e p r e p a r a t i o n w a s i n f e c t i o u s t o

g r o u n d n u t s a n d t o soybeans . F u r t h e r m o r e ,

i n f e c t i v i t y a p p e a r e d t o b e sens i t i ve t o r i b o n u -

c lease b u t n o t t o d e o x y r i b o n u c l e a s e . F r a c t i o n -

a t i o n o f t h e T N A b y l i t h i u m c h l o r i d e ( L i C l )

p r e c i p i t a t i o n s h o w e d i n f e c t i v i t y t o b e asso-

c i a t e d w i t h s i n g l e - s t r a n d e d R N A . E l e c t r o -

p h o r e s i s o f a p o r t i o n o f t h e L i C l p r e p a r a t i o n

d e m o n s t r a t e d t h e p resence o f o n e o r m o r e

m o l e c u l e s o f d o u b l e - s t r a n d e d r i b o n u c l e i c a c i d

( d s R N A ) i n b o t h g r o u n d n u t s w i t h r o s e t t e v i r u s

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

r ose t t e s y m p t o m s .

I n N i g e r i a , w o r k o n p u r i f i c a t i o n has n o t b e e n

so success fu l as m e c h a n i c a l t r a n s m i s s i o n .

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

resu l t s . H o w e v e r , r e c e n t e f f o r t s u s i n g d i e t h y l

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

w h o l e l e a f t issues h a v e a l l o w e d u s t o o b t a i n a 

b a n d t o w a r d s t h e b o t t o m o f t h e 2 0 % r e g i o n o f

suc rose g r a d i e n t s . T h i s b a n d a p p e a r s o n l y

w h e n i n f e c t e d t i ssue i s used , a n d i s a b s e n t w h e n

h e a l t h y t i ssue i s p rocessed . I n i t i a l a t t e m p t s t o

m e c h a n i c a l l y i n o c u l a t e seed l ings w i t h m a t e r i a l

f r o m t h i s b a n d h a v e p r o v e d n e g a t i v e .
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Progress on Groundnut Rosette Virus Disease Research at
the Institute for Agricultural Research ( I A R ) , Samaru,

Zaria, Nigeria

S . M . Misari1 and O.A. Ansa2

P u r i f i c a t i o n o f G r o u n d n u t
Roset te Assistor V i r u s

A m a j o r o b j e c t i v e o f v i r u s research a t t h e I A R

S a m a r u i s p u r i f i c a t i o n o f t h e G R A V c o m p o -

n e n t o f t h e g r o u n d n u t r o s e t t e v i r u s d isease.

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

y i e l d a n y v i r u s p a r t i c l e s . C u r r e n t resu l t s a r e ,

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

o b t a i n e l e c t r o n m i c r o g r a p h s o f t h e G R A V

p r e p a r a t i o n s . E x p e r i m e n t s a re c u r r e n t l y b e i n g

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

w o r k o u t a s t a n d a r d p r o c e d u r e f o r G R A V

p u r i f i c a t i o n .

E p i d e m i o l o g y

T h e o c c u r r e n c e a n d i n c i d e n c e o f r ose t t e i n r e l a -

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

n u t ecosys tems i s b e i n g s t u d i e d w i t h a v i e w t o

a c h i e v i n g i n t e g r a t e d c o n t r o l o f t h e d isease,

u s i n g res i s t an t o r t o l e r a n t c u l t i v a r s , a n d i n e x -

p e n s i v e s y s t e m i c c h e m i c a l s . Based o n t h i s

w o r k , d e f i n i t e s t a t e m e n t s c a n n o w b e m a d e o n

i n t e g r a t e d c o n t r o l o f t h e disease.

A l t e r n a t e hos ts o f t he a p h i d a n d t h e v i r u s a re

a lso b e i n g i n v e s t i g a t e d .

E p i d e m i o l o g i c a l s tud ies t o d e t e r m i n e t h e

s p r e a d o f g r e e n a n d c h l o r o t i c rose t te v i ruses i n

seve ra l g r o u n d n u t c u l t i v a r s a re b e i n g v i g o r -

o u s l y p u r s u e d w i t h i n t e r e s t i n g resu l t s .

Rosette Transmiss ion F u r t h e r Research Needs

C o m p a r a t i v e t r a n s m i s s i o n m e c h a n i s m s o f b o t h

g reen a n d c h l o r o t i c r ose t t e h a v e been w o r k e d

o u t u s i n g A p h i s c r a c c i v o r a a s t h e v e c t o r . C r o s s -

t r a n s m i s s i o n s t u d i e s o n t h e i so la tes suggest t h a t

t h e y m a y b e s t r a i n s o f t he same v i r u s a n d w o r k

i s c o n t i n u i n g a l o n g t h i s l i n e .

Rosette Resistance

Res is tance s t u d i e s i n i t i a l l y i n v o l v i n g t h e

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

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

d e t e r m i n e t h e m e c h a n i s m s o f res i s tance t o t h e

rose t t e c o m p l e x . T h e s e s tud ies a re y i e l d i n g

e n c o u r a g i n g resu l t s .

F u t u r e l ines o f research w i l l  d e p e n d u p o n t h e

c h a r a c t e r i z a t i o n a n d p u r i f i c a t i o n o f G R A V .

T h e y are :

• T o d e t e r m i n e r e l a t i o n s h i p s b e t w e e n t h e

G R A V s o f g r e e n a n d o f c h l o r o t i c r ose t t e ,

f o l l o w i n g t h e G R A V c h a r a c t e r i z a t i o n .

• T o p r o d u c e a n t i s e r u m f o r G R A V f o r use i n

res is tance s c r e e n i n g a n d e p i d e m i o l o g i c a l

i n v e s t i g a t i o n s .

• T o i d e n t i f y t h e o c c u r r e n c e a n d sources o f

res i s tance t o o t h e r g r o u n d n u t v i r u s e s , a n d

d e t e r m i n e m e c h a n i s m s a n d i n h e r i t a n c e o f

res i s tance .

• T o f u r t h e r c l a r i f y t h e b i o l o g i c a l r e l a t i o n -

sh ips a n d e p i d e m i o l o g y o f r ose t te a n d i t s

v e c t o r .

1. Leader and entomologist, Oil Seeds Program, Institute for Agricultural Research, Ahmadu Bello University, P.M.B. 1044, Samaru, Zaria,
Nigeria.

2. Virologist in the same program.
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Research on Groundnut Rosette Virus Disease in
Southern Africa

K.R. Bock1

R e s e a r c h i s i n p r o g r e s s o n t h ree m a j o r aspects

o f t h e g r o u n d n u t rose t te v i r u s d isease p r o b l e m :

• the seasona l o r i g i n ( s ) o f rose t te ;

• v a r i e t a l res is tance ; a n d

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

Studies on the Seasonal Origin(s) of
Rosette

T h e seasona l o r i g i n s o f t h e g r o u n d n u t rose t te

v i r u s disease i n s o u t h e r n A f r i c a a re n o t k n o w n .

T h e q u e s t i o n i s p e r h a p s best add ressed as—

' w h e r e does A p h i s c r a c c i v o r a s p e n d t h e d r y

season ( M a y t o N o v e m b e r ) ? ' T h e r e a re t h r e e

p o s s i b i l i t i e s :

1 . A . c r a c c i v o r a i s p resen t t h r o u g h o u t t h e a rea

o n d r y - season hos ts w h i c h m a y ( o r m a y n o t )

a l s o b e r e s e r v o i r s o f r o s e t t e v i r u s ( e s ) .

G r o w t h f l ushes i m m e d i a t e l y b e f o r e , o r s u b -

sequent t o the onset o f the r a i ns m a y resu l t

i n r a p i d b u i l d u p i n n u m b e r s a n d s h o r t -

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

2 . A . c r a c c i v o r a is m o r e or less r e s t r i c t e d d u r -

i n g t h e d r y season t o spec ia l e c o l o g i c a l areas

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

g rass lands , etc. D i s p e r s a l s u b s e q u e n t t o t h e

onse t o f t h e r a i ns w o u l d b e m a i n l y b y u p p e r -

l e v e l w i n d s a n d o v e r l o n g d i s tances , i n t h e

m a n n e r o f t he a r m y w o r m m o t h , S p o d o p -

te ra e x e m p t a .

3 . B o t h v e c t o r a n d v i r u s s u r v i v e t he d r y season

o n g r o u n d n u t v o l u n t e e r s . T h e s u b s e q u e n t

d i s p e r s a l a t t h e onse t o f t he r a i n s m a y b e

o v e r l o n g o r s h o r t d i s tances .

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

( A d a m s 1967 ; A d a m s a n d F a r r e l l 1967) has

been o n t he 1st p o s s i b i l i t y , n o n e o n t h e 2 n d ,

a n d o n l y a f e w o b s e r v a t i o n a l s tud ies h a v e b e e n

m a d e o n t h e 3 r d i n S o u t h A f r i c a ( S t o r e y a n d

B o t t o m l e y 1928) a n d T a n z a n i a ( E v a n s 1954) .

Current Research on the First Possibility

P r e v i o u s s tud ies o n d r y - s e a s o n hos ts o f t h e

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

h e r b a c e o u s species. N o n e o f t he severa l v e c t o r

hos ts c o n t a i n e d rose t te i n t h e f i e l d , o r p r o v e d

suscep t i b l e t o r o s e t t e o n i n o c u l a t i o n . O u r

search has s h i f t e d t o r e c o r d e d t ree hos ts o f A .

c r a c c i v o r a a n d a l so t o s h r u b o r t ree species

w h i c h o c c u r w i d e l y o v e r the g r o u n d n u t -

g r o w i n g r e g i o n s o f A f r i c a . S u c h species a r e

b e i n g tes ted f o r t h e i r p o s s i b l e r o l e a s h o s t s o f A .

c r a c c i v o r a a n d a l so a s p o s s i b l e hos ts o f r o s e t t e

v i rus (es ) .

Current Research on the Second Possibility

T h i s i n v o l v e s r e g i o n a l c o o p e r a t i o n . T w o si tes

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

have b e e n se lected i n M a l a w i ( C h i t e d z e ) , a n d i n

Z i m b a b w e ( T o b a c c o R e s e a r c h S t a t i o n , K u t -

saga, H a r a r e ) . D e t a i l e d c l i m a t i c d a t a i n c l u d i n g

d i r e c t i o n s a n d speeds o f l o c a l su r face a n d

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

f o r these si tes. S u c h s tud ies m a y a f f o r d c l ues t o

w h e t h e r t h e v e c t o r a r r i v a l i s d e p e n d e n t o n l o c a l

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

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

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

Current Research on the Third Possibility

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

1. Leader, ICRISAT Regional Groundnut Program for Southern Africa, Chitedze Agricultural Research Station, Lilongwe, Malawi.
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c o o p e r a t i v e p r o g r a m t o q u a n t i t a t i v e l y assess

d r y - s e a s o n s u r v i v a l o f g r o u n d n u t v o l u n t e e r s

across t h e r e g i o n . T h i s p r o g r a m a l so h o p e s t o

e s t a b l i s h , w i t h i n r e a s o n a b l y n a r r o w l i m i t s , t h e

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

n u t c r o p s ac ross t h e r e g i o n .

Studies on Resistance of Groundnut
Cultivars to Rosette

Large Scale Screening of Plants for
Resistance in the Field

H i t h e r t o , r e l i a n c e has been p l a c e d o n l a te

p l a n t i n g t o i n d u c e h i g h levels o f rose t te d isease.

T h i s has t w o m a j o r d i s a d v a n t a g e s . F o r a n y

g i v e n season h e a v y rose t te i n c i d e n c e c a n n e v e r

b e assu red . A l s o t he s e l e c t i o n based o n d e s i r a -

b le c h a r a c t e r s o t h e r t h a n rose t te res is tance c a n

o n l y b e a t t e m p t e d i n less t h a n o p t i m a l c o n d i -

t i o n s . T h e s o l u t i o n l ies i n e s t a b l i s h i n g rose t te

v i r u s d isease nu rse r i es i n w h i c h h e a v y s e l e c t i o n

pressure f o r rose t te res is tance c a n b e m a i n -

t a i n e d a n d g u a r a n t e e d . T h e e v o l u t i o n o f

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

success i s l i k e l y t o b e a c h i e v e d .

Screening for Resistance of Important
Breeding Lines, Progenies, or Cultivars

Work is in progress involving standardized
methods of inoculation under greenhouse con-
ditions. Using nonviruliferous aphids, it also
involves backtests from both rosetted and
apparently symptomless plants to find whether
or not rosette disease is transmissible from
these. Such tests are crucial and have obvious
practical implications in regard to epi-
demiology.

Inheritance of Resistance

Studies are being made of plant progenies
derived from resistant x susceptible crosses.
Although resistance is held to be governed by
two recessive genes and is expressed in an F2
ratio of about 15:1, no critical studies have been

m a d e o n w h e t h e r s u c h res is tance i s t o G R V o r

G R A V , o r t o b o t h . C u r r e n t w o r k i s a t t e m p t i n g

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

d e t e r m i n e w h e t h e r res is tance i s t o o n e o r b o t h

t h e v i ruses . Success i s l a r g e l y , b u t n o t e n t i r e l y ,

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

f o r G R A V .

Search for a Diagnostic Test Plant
Host of the G R A V

I t i s o f o b v i o u s i m p o r t a n c e t o k n o w w h e t h e r

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

s y m p t o m l e s s a re i m m u n e o r a re t o l e r a n t t o

i n f e c t i o n b y o n e o r b o t h v i r uses . I t has n o w

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

p l a n t s m a y c o n t a i n G R V ( R e d d y , D . V . R . ,

M u r a n t , A . F . , 1985, p e r s o n a l c o m m u n i c a -

t i o n s ) . G R V m a y i t s e l f b e d e t e c t e d b y sap i n -

o c u l a t i o n t o N i c o t i a n a b e n t h a m i a n a o r

C h e n o p o d i u m a m a r a n t i c o l o r , b u t h i g h t e m -

p e r a t u r e s i n g reenhouses i n m a n y areas o f

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

test p l a n t s , a t least f o r m a n y m o n t h s o f t h e

yea r . D e t e c t i o n o f G R V a n d G R A V b y m e a n s

o f a p h i d i n o c u l a t i o n t o eas i l y c u l t u r e d test

p l a n t s i s t h u s o f g rea t i m p o r t a n c e . T h e sea rch

f o r s u c h p o s s i b l e d i a g n o s t i c hos ts i s i n p r o g r e s s .
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Breeding for Groundnut Rosette Virus Disease Resistance

R . W . Gibbons1

D e s p i t e m a n y c l a i m s i n t h e l i t e r a t u r e , g e n e t i c

res is tance t o rose t te has o n l y b e e n c o n v i n c i n g l y

d e m o n s t r a t e d i n g e r m p l a s m access ions c o l -

l e c t e d f r o m t h e b o r d e r r e g i o n s o f t h e I v o r y

C o a s t a n d B u r k i n a F a s o . T h e res i s tan t acces-

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

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

g r o u n d n u t l i nes re leased i n Senega l a re v e r y

c l o s e l y r e l a t e d . T h e y a re s i m i l a r i n respec t o f

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

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

f o l i a g e , m e d i u m - s i z e d p o d s , a n d a l o n g g r o w -

i n g season . B e r c h o u x ( 1 9 6 0 ) r e p o r t e d t h a t res-

i s tance t o rose t te i s g o v e r n e d b y t w o

i n d e p e n d e n t recess ive genes ( a a b b ) .

H e a l so f o u n d t h a t res is tance i s a p p a r e n t l y

d u e t o t h e p r o d u c t i o n o f a n ' a n t i v i r u s ' s u b -

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

D a n i e l a n d B e r c h o u x ( 1 9 6 5 ) . T h e r e s i s t a n t

m a t e r i a l w a s used i n b r e e d i n g p r o g r a m s i n

Senega l , N i g e r i a , a n d M a l a w i , a n d seve ra l

h i g h e r - y i e l d i n g , s h o r t e r - s e a s o n h y b r i d s h a v e

been re leased f o r c u l t i v a t i o n . T h e o r i g i n a l

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

t h e m , h a v e m a i n t a i n e d t h e i r res is tance f o r o v e r

2 0 years i n b o t h W e s t A f r i c a , w h e r e g r e e n

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

c h l o r o t i c rose t te i s c o m m o n . G r a f t i n g a n d vec -

t o r f e e d i n g tests i n M a l a w i h a v e s h o w n t h a t t h e

g e r m p l a s m l i nes a r e res i s tan t b u t n o t i m m u n e ,

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

u n d e r n o r m a l d isease p ressu re . T h e r e a re l a t e r

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

res is tance m a y n o t b e a s s i m p l y i n h e r i t e d a s

f i r s t r e p o r t e d b y B e r c h o u x ( 1 9 6 0 ) . C u r r e n t l y ,

f u r t h e r r esea rch o n t h e gene t i cs o f res is tance i s

b e i n g c o n d u c t e d i n Z i m b a b w e a n d M a l a w i .

F u t u r e resea rch o n res is tance s h o u l d t a k e i n t o

a c c o u n t t h e r e c e n t f i n d i n g s o n t h e n a t u r e o f t h e

v i ruses i n v o l v e d i n t he rose t te c o m p l e x .
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Molecular Cloning of a Double-Stranded R N A (dsRNA)
Associated with Groundnut Rosette Virus Disease

E. Breyel1, G. Gross1, R. Casper1, S. Meyer1, C.W. Kuhn2 , J.W. Demski2,
O.A. Ansa3, and S . M . Misari3

A d o u b l e - s t r a n d e d r i b o n u c l e i c a c i d ( ds R N A )

o f a b o u t 9 0 0 base p a i r s ( b p ) , w i t h 0 .6 x 106

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

g r o u n d n u t p l a n t s (Arachis hypogaea L . ) s h o w -

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

v i r u s d isease. T h e 9 0 0 b p d s R N A i s a s s o c i a t e d

w i t h t h e m e c h a n i c a l l y - t r a n s m i s s i b l e ,

s y m p t o m - i n d u c i n g a g e n t ( S I A ) o f t h e d isease,

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

t h a t ac ts a s a h e l p e r f o r t h e S I A i n f i e l d t r a n s -

m i s s i o n . T h e o r i g i n a n d f u n c t i o n o f 9 0 0 b p

d s R N A r e m a i n u n c l e a r . A s e x p e c t e d , i t i s n o t

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

c i p i t a t e s i n 2 M L i C l f r o m t o t a l R N A e x t r a c t s

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

R N A w h e n s e p a r a t e d b y ge l e l e c t r o p h o r e s i s .

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

i n f e c t i o u s R N A , m a k i n g s e r o l o g i c a l t e s t i n g

i m p o s s i b l e . T o d e v e l o p a d i a g n o s t i c tes t f o r

g r o u n d n u t rose t te R N A , t he 9 0 0 b p d s R N A

has been c l o n e d in an E . coli p l a s m i d v e c t o r .

300 n g o f i n v i t r o p o l y a d e n y l a t e d d s R N A w e r e

reverse t r a n s c r i b e d i n t o c o m p l i m e n t a r y D N A

( c D N A ) a n d c l o n e d a c c o r d i n g t o t he m e t h o d o f

O k a y a m a a n d B e r g ( 1 9 8 2 ) . A b o u t 6 0 0 0

a m p i c i l l i n - r e s i s t a n t c l o n e s w e r e se lec ted a n d

w i l l  be sc reened f o r s u i t a b l e h y b r i d c l o n e s .
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Studies on Viruses that Depend on Luteoviruses for their
Transmission by Aphids

A.F . Murant1 and J . H . Raschke1

T h e r e a re severa l v i r uses t h a t d e p e n d o n u n r e -

l a t e d v i r uses ( m o s t o f t h e m d e f i n i t i v e o r t e n t a -

t i v e m e m b e r s o f t h e l u t e o v i r u s g r o u p ) f o r

t r a n s m i s s i o n b y a p h i d s i n t h e p e r s i s t e n t

m a n n e r . T h e t h r e e s t u d i e d i n m o s t d e t a i l —

c a r r o t m o t t l e ( C M o t V ) , g r o u n d n u t r ose t t e

( G R V ) , a n d l e t t u c e speck les m o t t l e ( L S M V ) —

share m a n y p r o p e r t i e s i n c l u d i n g e x t r e m e sens i -

t i v i t y t o o r g a n i c so l ven t s , m o d e r a t e s t a b i l i t y i n

v i t r o , a n d , w i t h C M o t V a n d G R V a t least ,

res is tance t o r i b o n u c l e a s e . Less i s k n o w n a b o u t

a f o u r t h v i r u s , t o b a c c o m o t t l e ( T M o t V ) ,

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

d e s c r i b e d ; t h e r e i s a l so s o m e d o u b t t h a t i t s

h e l p e r v i r u s is a l u t e o v i r u s .

P u r i f i c a t i o n o f t he i n f e c t i v e p a r t i c l e s o f t h e

C M o t V , G R V , a n d L S M V has p r o v e d

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

t he i r i n f e c t i v e s s R N A m o l e c u l e s a re a b o u t 1.4-

1.6 x 106. L e a f t i ssue i n f e c t e d w i t h L S M V i s

k n o w n t o c o n t a i n d s R N A m o l e c u l e s w i t h

m o l e c u l a r w e i g h t s o f 2 .7 , 1.1 a n d 1.0 (x 106) .

R e c e n t s tud ies s h o w t h a t C M o t V , G R V , a n d

T M o t V a l s o p r o d u c e l a r g e d s R N A s w i t h

a p p r o x i m a t e m o l e c u l a r w e i g h t s ( x 106) o f 3 . 2 ,

3 .0 , a n d 3 .3 , r e s p e c t i v e l y . T h e s e a re p r e s u m a b l y

t h e r e p l i c a t i v e f o r m s o f t he i n f e c t i v e s s R N A . I n

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

o n e o r m o r e s m a l l e r d s R N A species, t h e m o s t

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

106) o f o .9 ( C M o t V ) , 0 .6 ( G R V ) , a n d 0 .9

( T M o t V ) .

C M o t V , G R V , L S M V , a n d T M o t V a r e

o b v i o u s l y v e r y s i m i l a r t o each o t h e r i n m a n y

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

1. Virologists, The Scottish Crop Research Institute, Invergowrie, Dundee, Scotland.

19



The Virus Identification and Data Exchange ( V I D E )
Project on Legume Viruses

K.F . Boswell1 and A. J. Gibbs1

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

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

a g e m e n t o f d a t a .

V e r s a t i l e c o m p u t e r - b a s e d m e t h o d s h a v e

r e c e n t l y been d e v e l o p e d t o c o l l e c t , m a n i p u l a t e ,

a n d d i s t r i b u t e d a t a , a n d o u r V i r u s I d e n t i f i c a -

t i o n D a t a E x c h a n g e ( V I D E ) p r o j e c t has been

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

v i r u s d i a g n o s i s . W e have i n i t i a l l y c o n c e n t r a t e d

o n v i r uses o f l e g u m e s w i t h t he a i d o f t h e I n t e r -

n a t i o n a l L e g u m e V i r u s W o r k i n g G r o u p . D a t a

h a v e b e e n h a n d l e d u s i n g t he D E L T A ( D e s c r i p -

t i o n L a n g u a g e f o r T a x o n o m y ) p r o g r a m s w r i t -

t en b y D r M . D a l l w i t z o f t he C o m m o n w e a l t h

S c i e n t i f i c a n d I n d u s t r i a l R e s e a r c h O r g a n i z a -

t i o n ( C S I R O ) D i v i s i o n o f E n t o m o l o g y . S o f a r

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

e d i t i o n s a n d a n e x p e r i m e n t a l b o o k ( B o s w e l l

a n d G i b b s 1983) . E x p e r i e n c e has c o n v i n c e d u s

o f t he v a l u e , b o t h f o r d i a g n o s t i c w o r k a n d

t e a c h i n g , o f u s i n g t h e d a t a b a se w i t h a n i n t e r a c -

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

ter , a n d t h i s c a n b e d e m o n s t r a t e d .
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Recommendations

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

resea rch f i n d i n g s t h e f o l l o w i n g r e c o m m e n d a -

t i o n s w e r e u n a n i m o u s l y ag reed :

• E a c h g r o u p s h o u l d c o n t i n u e t h e i r c u r r e n t

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

o t h e r r esea rch g r o u p s .

• R e s e a r c h f i nd ings s h o u l d be m a d e a v a i l a b l e

t o a l l g r o u p s a t t he ea r l i es t p o s s i b l e

o p p o r t u n i t y .

• D u p l i c a t i o n o f w o r k s h o u l d , a s f a r a s p o s s i -

b l e , b e a v o i d e d .

• F u r t h e r m e e t i n g s a l o n g s i m i l a r l i nes t o t h e

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

n i e n t t i m e s t o p resen t a n d d iscuss n e w

resea rch d a t a a n d c o o r d i n a t e r e s e a r c h

p l a n n i n g .

• A c t i v i t i e s o f t h e research g r o u p s s h o u l d b e

o n t h e f o l l o w i n g l i nes :

Peanut CRSP (USA) and I A R
(Nigeria)

D r s J . W . D e m s k i a n d C . W . K u h n w i l l b e w o r k -

i n g c l o s e l y w i t h t h e i r c o o p e r a t o r s i n N i g e r i a

a n d t h e F e d e r a l R e p u b l i c o f G e r m a n y . G r e a t e r

e m p h a s i s w i l l  be l a i d o n s c r e e n i n g g e r m p l a s m

a n d b r e e d i n g l i nes f o r res is tance t o r ose t t e . N i g -

e r i a n b reede rs w i l l  be e n c o u r a g e d t o p r o d u c e

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

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

p r o d u c e d i n G e r m a n y w i l l b e u s e d i n e p i d e m i o -

l o g i c a l s t u d i e s a n d used t o i d e n t i f y sou rces o f

disease res is tance .

D r O . A . A n s a w i l l c o n t i n u e h i s e f f o r t s t o

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

d e v e l o p s i m p l e r m e t h o d s f o r d s R N A e x t r a c -

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

M i s a r i , i n a d d i t i o n t o m o n i t o r i n g a p h i d p o p u -

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

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

a n d s t u d y f a c t o r s c o n t r i b u t i n g t o d isease

s p r e a d .

D r K u h n , u s i n g t h e f a c i l i t i e s i n t h e F e d e r a l

R e p u b l i c o f G e r m a n y , w i l l i n v e s t i g a t e t he p o s -

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

i s o l a t i o n o f t h e G R V - s s R N A . H e w i l l a l s o p a r -
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