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ABSTRACT 

The author r epor t s  on a second two-week v i s i t  t o  Sudan as  
a virology consul tant  t o  v i s i t  fa rmer ' s  f i e l d s  of faba beans, f i e l d  ex- 
periments a t  research s t a t i o n s  and on-farm t r i a l s  of the  IFAD N i l e  
Valley P r o j e c t .  This  r epor t  f u r t h e r  confirms and extends the  ob- 
s::rvations and conclusions presented i n  the  previous r epor t .  

This year ,  mosaic- and yellows-diseased p l a n t s  occurred a t  
most p laces  v i s i t e d  bu t  i n  low incidence. However, yellows incidence 
was high i n  t r i a l s  a t  t h e  Gezira Research S t a t i o n ,  Wad Medani, and t h e r e  
was a severe outbreak of mosaic i n  faba beans i n  t h e  h o r t i c u l t u r a l  
enclosure  a t  t he  Hudeiba Research s t a t i o n .  

A n e c r o t i c  d i sease ,  which usual ly  i s  sporadic ,  a t tacked many 
p l a n t s  o f  a B o t r y t i s - r e s i s t a n t  faba bean in t roduct ion  a t  Hudeiba. The 
d isease  was found t o  be associa ted  with a 650 nm long ca r l av i rus ,  which 
occurred in  high concentrat ion i n  crude p l a n t  sap s tud ied  with the  e lec-  
t r o n  microscope a t  Wageningen. 

Virus problems i n  faba beans may resemble those  of o t h e r  crops, 
such a s  t h e  yellows d i sease  of Vicia faba and red  l e a f  of co t ton ,  and -- 
may have i d e n t i c a l  o r  r e l a t e d  causes. 

Though no t  y e t  of ev ident  d i r e c t  economic importance,virus 
d i seases  of faba beans a r e  p o t e n t i a l l y  important and may increas ingly  
become s o  through changing a g r i c u l t u r a l  systems. 

Research i n f r a s t r u c t u r e  i s  not  y e t  prepared f o r  na t iona l  co- 
o rd ina t ion  of research on p l a n t  v i r u s  d iseases .  Hudeiba Research S t a t i o n ,  
a s s i s t e d  by ICARDA through i ts  Ni le  Valley P r o j e c t ,  may f o r  the  time 
being have t o  r e l y  on i t s  own. Research a spec t s  and requirements a t  Hudeiba 
have been discussed.  



INTRODUCTION 

The concul tancy v i s i t  t o  t h e  faba  bean p r o j e c t  i n  Sudan r e p o r t e d  
h e r e  was meant a s  a  follow-up o f  a n  e a r l i e r  consu l tancy  dur ing  t h e  second 
h a l f  of February 1980. A t  t h a t  t ime c rop  development was t o o  advanced 
i n  Sudan f o r a p p r o p r i a t e  e v a l u a t i o n  of t h e i r  s t a t e  of h e a l t h .  T h i s  e s -  
p e c i a l l y  concerned t h e  yel lows d i s e a s e ,  which h a s  s o  f a r  been mistaken 
f o r  mere premature  senescence o r  d e f i c i e n c y .  The p r e s e n t  consul tancy took 
p l a c e  from January 3 s  t o  1 6 t h  a t  t h e  t ime when faba  beans  were i n  f u l l  bloom. 

For d e t a i l s  on v i r u s  problems i n  V i c i a  faba  i n  g e n e r a l  and i n  
some o t h e r  c rops  wi th  p a r t i c u l a r  r e f e r e n c e  t o  t h e  N i l e  v a l l e y  and f o r  t h e  
involvement o f  ICARDA s e e  my d e t a i l e d  e a r l i e r  r e p o r t  (Bos, 1980) .  

During a l l  v i s i t s  I was accompanied by D r .  Mustafa Mohamed Hussein, 
v i r o l o g i s t / p a t : ~ o l o g i s t  o f  Hudeiba Research S t a t i o n ,  t o  whom I am g r e a t l y  
i n d e b t e d  f o r  hav ing  e f f i c i e n t l y  organized t h e  programme. 



OBJECTIVES 

The p resen t  terms of reference were to :  

- v i s i t  experiment s t a t i o n s  a t  Hudeiba, Wad Medani, Agr icul tura l  

Faculty,  Shambat, Khartoum, and farmers'  f i e l d s  t o  survey d i s -  
t r i b u t i o n  and importance o f  v i rus  diseases on Vicia faba; 

P -- 
- suggest laboratory and f i e l d  techniques f o r  survey of y i e l d  

los ses  due t o  the  v l r u s  d iseases ;  

- a s s i s t  and advise na t iona l  programme in  Sudan i n  s e t t i n g  up 

a labora tory ,  p a r t i c u l a r l y  fo r  i d e n t i f i c a t i o n  o f  v i rus  diseases 
. .  . . : . .  . 



r ,  
, . 

PROGRAMME 
c i '. 

J a n .  3: F l i g h t  from t h e  Nether lands  t o  Sudali' 
4 :  V i s i t  t o  ~ g r i c u l t u r a l  F a c u l t y ,  Shambat ( d i s c u s s i o n s  with 

D r  Ahmed Hashim and D r  F e i s a l  Mural Osman 
5: v i s i t  t o . G e z i r a  Research S t a t i o n ,  Wad Medani ( d i s c u s s i o n s  

w i t h -  ~ r o f e s i o r  A b d e l   agei id Yassin)  
I: 6:  Morning f l i g h t  Khartoum-Dongola and v i s i t s  t o  on-farm t r i a l s  

. . 
and f a r m e r ' s  fie1ds;Selaim b a s i n  

7: F l i g h t   ong go la-~hartoum '~ 

8: Transpor t  hy l androver  Khartoum-Hudeiba, on t h e  way v i s i t  
t o  Shendi H o r t i c u l t u r a l  Research S t a t i o n  !discuss ion wi th  
D r  A l i  ~ h a l i ' f a l l a  Mohamed) 

9:  v i s i t s  Zeidab Scheme 
10: v i s i t s  A l i a b  Scheme. Evening d i s d u s s i o n  seminar ~ n " ~ c o l o ~ y  

o f  p l a n t  v i r u s  d i s e a s e s  and t h e  r o l e  o f  man" f o r  s t a i f  o f  
t h e  s t a t i o n  

11: V i s i t  t r i a l s  Hudeiba Research S t a t i o n .  Evening d i s c u s s i o n  
seminar on "From yel lows d i s e a s e  o f  V i c i a  - faba  t o  whi te f ly -  
t r a n s m i t t e d  l e a f  c u r l  o f  tomato" f o r  s t a f f  o f  t h e  s t a t i o n  
and t e a c h i n g  p a r t i c i p a n t s  of ICARDAtraining course  

12 :  I n s p e c t i o n  s t a t i o n  f a c i l i t i e s  and d i s c u s s i o n s  wi th  
d r  Mustafa M .  Hussein 

Jan .  13: F i n a l  d i s c u s s i o n s  and a f t e r n o o n  f l i g h t  Atbara-Khartoum 
14:  P r e p a r a t i v e  work on r e p o r t .  Evening f l i g h t  Khartoum-Cairo 
15: V i s i t s  t o  h e a d q u a r t e r s  N i l e  Va l ley  P r o j e c t  ( d i s c u s s i o n s  

w i t h  D r  M.A. Nour and D r  B . P .  Bhardwaj) and t o  A g r i c u l t u r a l  
Research Cent re  Giza ( d i s c u s s i o n s  wi th  M r  Nassib ,  b r e e d e r ,  
and D r  M.A. Tolba and co-workers,  Virus  Research Centre)  

16: F l i g h t  Cairo-The Nether lands  



DISEASE OBSERVATIONS 

Legumes 
Vicia faba. Most of the mosaic symptoms observed were c h a r a c t e r i s t i c  -- 

of the  pea mosaic s t r a i n  o f  bean yellow mosaic v i rus  (BYMV), although 
symptoms alone a r e  not  conclusive f o r  diagnosis .  E a r l i e r  r e s u l t s  by 
D r  Aussein indica ted  t h a t  broad bean mottle v i rus  (BBMV) e i t h e r  alone 
o r  i n  combination with BYMV may a l s o  cause a s imi lar  mosaic. A t  Shambat 
the syndrome seemed t o  d i f f e r  s l i g h t l y  from t h a t  i n  o t h e r  places.  

Mosaic occurred i n  farmers' a s  well as  t r i a l  f i e l d s  i n  most places 
v i s i t e d ,  bu t  usual ly incidence was low, v i z  a few p l a n t s  e r r a t i c a l l y  
occurr ing throughout the  field.Then o f t en  symptoms occurred on a l l  leaves 
beginning with the  o l d e s t ,  suggesting in fec t ion  from the  seed. There was 
some secondary spread,as  evident  from p l a n t s  with symptoms only s t a r t i n g  
i n  younger leaves.  A t  Hudeiba Research S ta t ion  i n  the " h o r t i c u l t u r a l  
enclosure" l a t e  sowings of Br i t i sh  material  and some Hudeiba l i n e s  showed 
in fec t ion  percentages o f  nearly 100%. Many aphids were observed on nearby 
weeds. 

The nec ro t i c  s t r e a k  disease already mentioned l a s t  year was again 
observed a t  the  experiment s t a t i o n s  i n  Shambat and t o  a high percentage 
a t  Wad Medani. A t  Hudeiba incidence was r e l a t i v e l y  low b u t  newly in t ro -  
duced -- V. faba mater ia l ,  r e s i s t a n t  t o  Botry t i s  fabae appeared much more 
suscept ib le  and s e n s i t i v e .  I n  crude sap of p l a n t  samples brought along 
t o  the Netherlands I could readi ly  observe with the e l ec t ron  microscope 
high concentrat ions of a ca r l av i rus  (ca 650 nm long) .  This i n  i n  l i n e  
with r e s u l t s  obtained l a s t  year  with a CaCl -desiccated l e a f  sample from 2 
such p l a n t s  obtained from D r  Hashim, Shambat. Serological  t e s t s  performed 
a t  IPO by M r  D.Z. Maat d id  not  indica te  re la t ionships  t o  pea s t reak  v i rus  
(PSV) o r  r ed  clover  vein-mosaic v i rus  (RCVMV) . 

The yellows d i sease ,  most probably due t o  bean l e a f r o l l  v i rus  
(BLRV),could be observed i n  p r a c t i c a l l y  a l l  f i e l d s  v i s i t e d  bu t  incidence 
usual ly was low. Often only a few p lan t s  were observed. However, i n  t r i a l s  
a t  Wad Medani ca 50% of the p lan t s  o r  more were af fec ted .  Mostly the lowest 
leaves of diseased p l a n t s  were normal and a s e r i e s  of yellow and l ea the ry  
s l i g h t l y  upwards r o l l i n g  leaves with green venation were m s t l y  followed 
by normal t i p  leaves.  I n  severa l  places there was l e s s  tendency towards 
recovery and yel1owing;leaf narrowing and upright growth of p l a n t  t i p s  
was more conspicuous. ~ o o t  rots were more prevalent  i n  yellows-diseased 
p lan t s  and they l e d  t o  fu r the r  p lant  dec l ine .  



Phyllody was again observed i n  a few p l a n t s  only a t  Shambat, 
Dongola, Shimba and Aliab.  Symptoms again ind ica ted  i n f e c t i o n  e a r l y  
during p l a n t  development w i t h  no secondary spread. 

Cicer  a r ie t inum (chickpea)  was only found a t  Hudeiba and i n  a 
few farmers'  f i e l d s  a t  Aliab. In the  l a t t e r  some p l a n t  showed s tun t ing ,  
yellowing and phloem nec ros i s  c h a r a c t e r i s t i c  of BLRV. The d isease  was 
more p reva len t  i n  t r i a l s  a t  Hudeiba and most a t  t he  e a r l i e s t  p l an t ing  
d a t e s .  Symptoms a l s o  suggested e a r l y  in fec t ion .  Yellowing and s tun t ing  
were o f t e n  a s soc ia t ed  with various degrees of w i l t i n g  due t o  secondary. 
root-invading fungi (Nene e t  a l . ,  1979). 

Phaseolus vu lga r i s  (bean)plants  i n  t r i a l  f i e l d s  a t  Hudeiba and 
Wad Medani research s t a t i o n s  showed high percentages o f  severe s tun t ing ,  
yellowing. l e a f  c u r l i n g  and wi ther ing  of lower leaves (see previous r e p o r t ) .  

Pisum sativum (pea) t r i a l s  a t  Hudeiba contained a few p l a n t s  with 
nec ro t i c  stem s t r eak ing  and some with add i t iona l  t i p  s t u n t i n g , r o s e t t i n g  
and l e a f  cu r l ing .  I n  crude sap  from a p l a n t  sample brought  along t o  the 
Netherlands with the  e l e c t r o n  microscope high concentrat ions of ca r l a -  
v i r u s  p a r t i c l e s  (ca  650 nm long) could be observed. Serologica l  t e s t s  by 
M r  D .Z .  Maat, IW, Wageningen d i d  n o t  r evea l  r e l a t ionsh ips  t o  PSV and RCVMV. 

Some o the r  c r o p s  
Cotton (Hibiscus spp) t r i a l s  a t  Wad Medani showed many p l a n t s  

with reddening and cu r l ing  of lower leaves ,  reminiscent  o f  co t ton  antho- 
cyanosis descr ibed  as a v i rus  d isease  i n  B r a z i l  (Costa, 1956). Tentat ive 
experiments by Professor  Yass in ' s  s tudent  G.A. Abdallah do a l ready suggest 
g r a f t  t r a n s m i s s i b i l i t y  i n  cot ton  and from Sida a lba  t o  cotton. S imi lar  -- 
symptoms have a l s o  been observed t h e r e  i n  Euphorbia sp.and okra (Hibiscus 
esculentus)  . 

A small  t r i a l  of l e t t u c e  (Lactuca s a t i v a )  a t  Shambat again con- 
t a ined  a few p l a n t s  w i t h  b lo tchy yellowing i n  o u t e r  leaves reminiscent 
of in fec t ion  by b e e t  western yellows v i rus  (BWYV) . 

Tomato (Lycopersicon esculentum) everywhere again showed severe 
symptoms o f  l e a f c u r l .  D i f fe ren t  syndromes a r e  being d is t inguished by 
Prof Yassin and h i s  s tuden t  M r  Abdallah. 

Okra (Hibiscus esculentum) showed severe l e a f  c u r l  i n  a l l  p l a n t s  
o f  h o r t i c u l t u r a l  experiments a t  Hudeiba Research S ta t ion .  

Wild p l a n t s  
In te rve ina l  yellowing followed by p l a n t  recovery c h a r a c t e r i s t i c  

of faba bean yellows was observed i n  t h e  Dongola a rea  and i n  some other  
p laces  i n  the  woody d e s e r t  weed Calot ropis  procera.  S imi lar  symptoms were 
seen i n  legume weeds, such a s  Tephrosia s p . ,  near crops. Leaf reddening 
was observed i n  some weeds, including - Sida ,  e spec ia l ly  a t  Shambat, and l e a f  
c u r l  i n  some wild-growing Malvaceae a t  a number of p laces .  A wild Vigna sp. 
showed golden yellow mosaic suggest ive of a whitefly-borne v i r u s .  



Research f a c i l i t i e s  
F a c i l i t i e s  and i n f r a s t r u c t u r e  for p l a n t  v i r u s  resea rch  i n  Sudan 

s t i l l  a r e  p r a c t i c a l l y  n i l  ( s e e  a l s o  my p r e v i o u s  r e p o r t ) .  A t  Shanbat,  
D r  Osman h a s  r e c e n t l y  jo ined  D r  Hashim t o  share  t h e  t a s k  o f  t e a c h i n g  p l a n t  
v i ro logy .  D r  ilashim w i l l  c o n c e n t r a t e  on vege tab le  c rops  and D r  Osman w i l l  
s t a r t  work o n  f r u i t  t r e e  v i r u s e s ,  b u t  emphasis almost e x c l u s i v e l y  i s  on 
t e a c h i n g .  Laboratory  and greenhouse f a c i l i t i e s  a r e  p r a c t i c a l l y  a b s e n t  and 
documentation i s  very poor.  The modern a i r - c o n d i t i o n e d  g lasshouse  i s  i n  a  
neg lec ted  state and u n f i t  f o r  growing g l a n t s  because o f  l a c k  o f  spare  p a r t s  
and maintermnce. A t  Wad Medani p r a c t i c a l l y  no greenhouse and poor screen-  
house f a c i l i t i e s  a r e  a v a i l a b l e .  

A t  Hudeiba t h e  p l a s t i c  greenhouse with two compartments, each 
of 200 m 2 ,  provided by t h e  Ni le  Va l ley  P r o j e c t  on f a b a  beans ,  h a s  r e c e n t l y  
been completed. Temperature c o n t r o l  i s  wi th  d e s e r t  c o o l e r s  wi th  l a r g e  f a n s .  
A t  G iza ,  Egypt ,  temperature  i n  an i d e n t i c a l  house can be  reduced wi th  such 

0 
c o o l e r s  by c a  10 C. A t  Hudeiba p u t t i n g  i n t o  use o f  t h e  greenhouse awai t s  
purci;ase and i n s t a l l a t i o n  o f  a  g e n e r a t o r  t o  cope w i t h  p r e v a l e n t  power c u t s .  
Frequent  d u s t  s to rms  may r e q u i r e  f r e q u e n t  washing o f  t h e  p l a s t i c  roof and 
may fu r t -he r  reduce l i g h t  i n t e n s i t y .  I n  Egypt such washings t ake  p l a c e  twice  
a week. The Iludeiba house i s  ( n o t  y e t )  i n s e c t  proof  f o r  v i r u s  work. The 
v e n t i l a t i o n  sys tem does n o t  a l low compartmental iza t ion r e q u i r e d  f o r  work 
with d i f f e r e n t  v i r u s e s  o r  t o  s e p a r a t e  t h e  v i r u s  work from breeding exper i -  
ments.  Laboratory  f a c i l i t i e s  o t h e r  t h a n  a  few l i g h t  microscopes a r e  l ack ing .  
The vacan t  p o s t  o f  entomologis t  s t i l l  a w a i t s  f i l l i n g .  Thus, e x p e r t i s e  and 
f a c i l i t i e s  f o r  v e c t o r  t r ansmiss ion  s t u d i e s  a r e  s t i l l  a b s e n t .  



DISCUSSION 

The o b s e r v a t i o n s  made w i l l  now be f u r t h e r  e v a l u a t e d  fol lowing t h e  
o b j e c t i v e s  o f  my consul tancy.  

Survey o f  v i r u s  problems 
V i s i t s  t o  f a r m e r s '  f i e l d s  and t r i a l s  have shown that inc idence  

o f  v i r u s  d i s e a s e s  i n  f a b a  bean s o  f a r  is low, a t  l e a s t  t h i s  y e a r .  Even 
yel lows seems t o  be l e s s  p r e v a l e n t  t h a n  l a s t  yea r  (80s. 1980). However, 
a t  Wad Medani, where t h e  c rop  i s  n o t  y e t  grown commercially,  i n f e c t i o n  r a t e s  
were ve ry  h i g h .  P r e s e n t  occurrence i n  f a b a  beans and chickpeas sugges t s  
v i r u s  i n f e c t i o n s  e a r l y  d u r i n g  t h e  w i n t e r  season with l i t t l e  secondary spread 
t h e r e a f t e r .  

Egypt ian r e s e a r c h e r s  p a r t i c i p a t i n g  i n  a t r a i n i n g  course  a t  
Hudeiba d u r i n g  my v i s i t ,  have r e p o r t e d  t h i s  y e a r s '  occurrence of yellows 
i n  faba beans  near  Seds ,  Egypt,  i n  c a  5% o f  the  p l e n t s .  

The type o f  yel lows observed i n  most yel lows-diseased faba p l a n t s  
i n  Sudan wi th  r e l a t i v e l y  r a p i d  recovery  s u g q e s t s  t h e  p resence  of a s t r a i n  
o f  t h e  BLRV wi th  low v i r u l e n c e  and l i m i t e d  in f luence  on y i e l d .  The o t h e r  
syndrome observed t o  a l e s s e r  e x t e n t  may be more d r a s t i c  i n  i t s  e f f e c t  
on y i e l d .  I t  m r e  c l o s e l y  resembles t h e  type  of d i s e a s e  desc r ibed  i n  I r a n  
by Kaise r  (19731, where y i e l d  may be n i l  i f  p l a n t s  a r e  i n f e c t e d  a t  t h e  
pre-bloom s t a g e .  



The high incidence of faba bean yellows a t  Wad Medani p a r e l l e l  
and may a l s o  be e t i o l o g i c a l l y  a s soc ia t ed  w i t h  problems i n  o t h e r  crops 
such a s  yellows i n  l e t t u c e  (see las t -year  r e p o r t )  presumably due t o  BWYV 
and the  prevalent  red-leaf  d isease  of cot ton ,  presumably due t o  a r e l a t e d  
i f  not  i d e n t i c a l  v i rus .  These d iseases  may very wel l  be o f  g r e a t  economic 
importance j.n a number o f  cropstand high incidence a t  Wad Medani may be 
caused by more d iverse  crop c u l t i v a t i o n  and a longer h i s t o r y  of large-scale 
dis turbance of the n a t u r a l  ecology i n  the  Gezira area .  Yellows d i seases  
a r e  known t o  predispose p l a n t s  t o i n c r e a s e d  i n f e c t i o n  by o the r  pathogens 
a s  o f  chocolate spo t  and r o o t r o t s  i n  Vicia faba (Kaiser ,  1973) .  The same -- 
holds f o r  chickpea and w i l t  d i sease  (Nene e t  a l . ,  1979). 

Most in fec t ion  by mosaic v i r u s ( e s )  must have been from the  seed 
with L i t t l e  secondary spread.  However, t h e r e  was much spread i n  some 
p laces ,  notably i n  the  h o r t i c u l t u r a l  enclosure a t  Hudeiba, i n  l a t e  
sowings and only l a t e  during crop development. High indicence of necros is  
i n  imported genotypes r e s i s t a n t  t o  B o t r y t i s  is an example of r i s k s  in- 
volved with the  in t roduc t ion  o f  new c u l t i v a r s .  

These observat ions  suggest  t h a t  v i ruses ,  although perhaps no t  y e t  
causing appreciable l o s s  i n  faba beans i n  Sudan may inc reas ing ly  come t o  
the  f o r e  with f u r t h e r  changing a g r i c u l t u r e .  Incidence, anyhow, may vary 
considerably from year  t o  year  with aphid population d e n s i t i e s  and occurrence 
and incidence of sources of i n f e c t i o n .  

~ h y l l o d y  was again observed i n  a few p l a n t s  only a t  Shambat, s on go la, 
Shimba and Aliab. The type of symptoms ind ica ted  in fec t ion  during e a r l y  
p l a n t  development with no secondary spread. The v i rus- l ike  mycoplasma is  
n o t  seed  t r ansmi t t ed  and may i n f e c t  crops from weeds. According t o  
D r  Hussein, who made observat ions  f o r  a s e r i e s  of years ,  i n fec t ion  never 
exceeded 2%. 

Yield l o s s  assessment 
The above i n d i c a t e s  t h a t  faba bean v i ruses  i n  Sudan can so f a r  

only be discussed i n  terms of p o t e n t i a l  importance. A number of these 
v i ruses  i s  p resen t  i n  Sudan a l r eady ,  o t h e r s  a r e  l i k e l y  to be introduced i n  
the  fu tu re .  I n  I r a n  BLRV and BYMV have been found t o  be prevalent  i n  crops,  
and i n  f i e l d  t r i a l s  t o  reduce faba bean y i e l d  with over 50 t o  100% and 
25 t o  45%, r e spec t ive ly ,  when inocula ted  a t  post-bloom up t o  pre-bloom 
s t a g e s ,  r e spec t ive ly .  However, s t r a i n s  occurr ing  t h e r e  may d i f f e r  from 
those i n  Sudan, and s t r a i n  i d e n t i f i c a t i o n  is needed t o  decide whether 
information obtained elsewhere can be u t i l i s e d  i n  Sudan. 

Therefore experiments may be requi red  i n  Sudan t o  s tudy p o t e n t i a l  
l o s ses  caused by the  v i ruses  o r  v i rus  s t r a i n s  already present ,and i n  fu tu re ,  
a c t u a l  l o s s e s  may have t o  be determined i n  f i e l d  experiments. For d e t a i l e d  
information on methods and p i t f a l l s  i n  assessment of crop l o s s e s  due t o  
v i ruses  see  Bos (1981). They have been discussed with D r  Hussein. 



Research on faba bean v i r u s e s  i n  S d a n  
I n  Sudan proof of the  v i r u s  na ture  of the  yellows d isease  i n  

faba bean and chickpea has no t  y e t  been provided, although symptoms a r e  
t y p i c a l  of BLRV. The involvement of r e l a t e d  v i ruses  l i k e  BWYV (Duffus and 
Milbrath, 1979; Duffus, 1979) cannot y e t  be excluded. Through these  v i ruses ,  
t h e  d isease  may be r e l a t e d  with d i seases  i n  t o t a l l y  d i f f e r e n t  crops and 
var ious  weed species .  The red-leaf  d isease  of cot ton c lose ly  resembles 
cot ton anthocyanosis descr ibed  a s  an aphid-transmit ted v i r u s  d i sease  i n  
B r a z i l  by Costa (1956). The v i r u s  na ture  of a l l  these  d iseases  a s  observed 
i n  Sudan has  t o  be s tud ied  and proper  v i r u s  i d e n t i f i c a t i o n  comes f i r s t .  

The same holds f o r  the  v i ruses  associa ted  w i t h  mosaic and necros is  
i n  faba bean. Symptoms usual ly  a re  unre l i ab le  f o r  drawing conclusions 
a s  t o  the  v i ruses  involved. 

Necrosis i n  faba bean may be caused by a l f a l f a  mosaic v i r u s ,  but  
a l s o  by n e c r o t i c  s t r a i n s  of BYMV. Detect ion of ( a )  c a r l a v i r u s ( e s )  i n  samples 
of n e c r o t i c  faba p l a n t s  from Hudeiba, and e a r l i e r  i n  such mater ia l  from 
Shambat, a s  we l l  a s  i n  peas from Hudeiba have already proved the  presence 
of a t  l e a s t  another  faba v i r u s  i n  Sudan. Absence of se ro log ica l  r eac t ions  
with a n t i s e r a  t o  pea s t r e a k  v i rus  and red c lover  vein mosaic v i r u s  suggest  
it t o  be d i f f e r e n t  from these .  In t h e  USA an aphid-transmitted ca r l av i rus  
l a t e n t  i n  lucerne ( a l f a l f a  l a t e n t  v i r u s )  has been described t h a t  may 
cause l e a f  necros is  i n  v i c i a  faba (Veer ise t ty  and Brakke, 1977). -- 

Another c a r l a v i r u s  o f  seve ra l  t r o p i c a l  legumes already reported 
from a number o f  African count r ies  is the  cowpea mild mottle v i rus .  This 
has  been found t o  be seed-borne (2-90%) i n  cowpea, soybean and Phaseolus 
vu lga r i s  (Brunt and Kenten, 1 9 7 4 ) .  Such v i ruses  do r equ i re  r e l i a b l e  iden- 
t i f i c a t i o n  i n  view of t h e i r  p o t e n t i a l  importance, e s p e c i a l l y  if seed 
t ransmiss ib le .  

The nature of the  s t u n t  and yellows d isease  of Phaseolus vulgar is  
i s  s t i l l  uncertain.  The symptoms a r e  suggest ive of a  v i r u s  d isease  and do 
n o t  resemble any of t h e  n u t r i t i o n a l  d i so rde r s  of Phaseolus - ~ beans described 
by Howeler (1980). 

Virus i d e n t i f i c a t i o n  (desc r ip t ion  of new v i ruses  and diagnosis  
of v i r u s  d iseases)  usual ly  s t a r t s  with study o f  hos t  ranges.symptomatology 
and manner of t ransmission.  Many v i ruses  a r e  e a s i l y  sap t r ansmiss ib le ,  
such a s  mosaic v i ruses  and the  ca r l av i ruses  j u s t  mentioned. Severa l  
o the r s ,  such a s  the  yellows and l ea f -cu r l  v i ruses  a r e  only t ransmiss ib le  
with i n s e c t  vec tors  o r  by g r a f t i n g .  A l l  these  experiments need t o  be done 
i n  insect-proof greenhouse o r  screenhouse. The r e s u l t s  obtained may a l s o  
he lp  i n  understanding the  n a t u r a l  ecology of these v i ruses  and p o s s i b i l i -  
t i e s  of cont ro l .  The work then has t o  be f u r t h e r  completed w i t h  information 
on the  v i ruses  themselves a s  with e l ec t ron  microscopy and serology.  
Theore t i ca l ly ,  a s s i s t ance  could be provided by s p e c i a l i s t s  i n  an advanced 
country a s  already demonstrated by the  few t e s t s  done a t  Wageningen with 
the  ca r l av i rus .  Also ICARDA i t s e l f  may have a t a sk .  Res t r i c t ion  of such 
t e s t s  t o  the  two techniques mentioned w i l l  l i m i t  t he  r i s k s  of escape 
i n t o  the  country of s tudy t o  an u t t e r  minimum. 



Research i n f r a s t r u c t u r e  i n  Sudan SdeS n o t  Yet seem r i p e  t o  develoF 
t h e  l a t t e r  e x p e r t i s e  and f a c i l i t i e s  wi th in  t h e  country  e .g .  a t  Shambat. 
Therefore  t h e  N i l e  v a l l e y  p r o j e c t  ma\' f o r  t h e  t i m e  be ing  have t o  r e l y  
on i t s  own a t  Hudeiba. Fu r the r  improvement o f  greenhouse f a c i l i t i e s  f o r  
v i r u s  work, a s  d i s c u s s e d  with  D r  BuSSein, i s  a must. Cons t ruc t ion  o f  a 
s m a l l  and inexpens ive  s epa ra t e  Rossel  screenhouse t o  f a c i l i t a t e  work 
wi th  v i r u s e s ,  even though it may no t  be f i t  f o r  use throughout  t he  yea r ,  
is worth cons ide r a t i on .  For a genera l  d i s cus s ion  o f  problems involved i n  
v i r u s  i d e n t i f i c a t i o n  s e e  Bos (1977) and f o r  t echn iques  involved s e e  Noordam 
(1973) .  

E f f i c i e n t  use o f  such f a c i l i t i e s  based on t h e  a v a i l a b i l i t y  of 
s i n g l e  e x p e r t s ,  who meanwhile have t o  cover  a wide f i e l d  o f  work and may 
soon (have to) switch over  t o  o t h e r  t a sk s ,  seems ques t ionab le .  Hence, 
succe s s  g r e a t l y  depends on c o n t i n u i t y  of t h e  programme and t h i s  t o  a 
g r e a t  e x t e n t  w i l l  depend on s t a b i l i t y  o f  t he  r e s ea r ch  i n f r a s t r u c t u r e  o f  
t h e  country .  P r e s e n t  goodwil l  a t  Hudeiba is ev iden t .  With t h e  vacancy 
i n  entomology, however, t h e r e  is no suppor t  from t h i s  d i s c i p l i n e  v i t a l  
t o  e c o l o g i c a l  s t u d i e s  and a r t i f i c i a l  t r ansmiss ion  wi th  vec to r s .  Time 
h a r d l y  a l lows  some reasonable  read ing  o f  l i t e r a t u r e .  

Through o u r  v i s i t s  a t  Wad Medani and j o i n t  d i s cus s ions  wi th  
Prof Yassin  some pool ing  of  i n t e r e s t s  ha s  been achieved and t h e r e  a r e  pros-  
p e c t s  f o r  some c o l l a b o r a t i o n  a s  f a r  a s  i n s e c t - t r a n s m i t t e d  yellows v i r u s e s  
is concerned. I n t e n s i f i c a t i o n  of  work on v i r u s  d i s e a s e s  of faba  bean may 
a l s o  st irnuhate n a t i o n a l  research  on v i r u s - l i k e  d i s e a s e s  o f  o t h e r  c rops  
such a s  o f  t h e  widespread red- lea f  d i s o r d e r  of co t t on .  Leaf c u r l  o f  
tomato i s  ano ther  very  damasing and i n t e r n a t i o n a l l y  important  v i r u s  d i s e a s e  
t h a t  r e q u i r e s  f u r t h e r  s t u d y , i n  p a r t i c u l a r  a s  f a r  a s  b reed ing  f o r  r e s i s t a n c e  
is  concerned. 



CONCLUSIONS AND RECOMMENDATIONS 

1. The conc lus ions  and recommendations p r e s e n t e d  i n  l a s t  y e a r s '  r e p o r t  
(Bos, 1980) s t i l l  h o l d .  The n e c e s s i t y  o f  r e l i a b l e  i d e n t i f i c a t i o n  o f  
t h e  i n c i t a n t s  o f  t h e  v i r u s  and v i r u s - l i k e  d i s e a s e s  and o f  t h e i r  s t r a i n s  
is a g a i n  s t r e s s e d .  

2 .  Inc idence  of faba  bean yel lows was l e s s  than l a s t  y e a r  a t  Hudeiba, 
b u t  a g a i n  high a t  Wad Medani. I t  might be a l i m i t i n g  f a c t o r  i f  f aba  
bean  is  i n t r o d u c e d  t h e r e  a s  a c rop .  The d i s e a s e  h a s  been observed i n  
most p l a c e s  where f a b a  beans  were grown,and s i m i l a r  symptoms have been 
observed i n  o t h e r  c r o p s ,  which s u g g e s t s  i ts p o t e n t i a l  importance.  

3. Inc idence  o f  mosaic was low, b u t  t h e  d i s e a s e  cou ld  be n o t i c e d  e v e r p h e r e  
presumahly because o f  low r a t e s  o f  s e e d - i n f e c t i o n .  A t  Hudeibaan outbreak 
w a s  observed i n  late-sown f a b a  beans .  

4 .  Necros i s  occur red  i n c i d e n t a l l y ,  b u t  pe rcen tage  o f  a t t a c k  was h igh  i n  
impor ted  B o t r y t i s - r e s i s t a n t  m a t e r i a l .  I n  i n f e c t e d  p l a n t s  no BYMV p a r t i c l e s  
were d e t a c t e d ,  b u t  h igh  c o n c e n t r a t i o n s  o f  a c a r l a v i r u s .  

5.  Inc idence  o f  v i r u s  d i s e a s e s  v a r i e s  according t o  y e a r  and g r e a t l y  
depends on c o n d i t i o n s  d e t e r m i n i n g  v e c t o r  popula t ion  d e n s i t y  and 
s o u r c e s  o f  i n f e c t i o n ,  i n c l u d i n g  w i l d  p l a n t  s p e c i e s .  

6 .  Research i n f r a s t r u c t u r e  i n  Sudan is n o t  y e t  p repared  f o r  n a t i o n a l  
c o o r d i n a t i o n  i n  p l a n t  v i r u s  r e s e a r c h .  Hudeiba w i l l ,  f o r  t h e  time 
b e i n g ,  g r e a t l y  have t o  depend on i t s  own and on f o r e i g n  a s s i s t a n c e ,  
o r  a s s i s t a n c e  from ICARDA i t s e l f .  

7.  A t  Hudeiba,emphasis has  t o b e  on f i e l d  observa t ions  and on t e n t a t i v e  
v i r u s  i d e n t i f i c a t i o n  wi th  test p l a n t s  and v e c t o r s  under insec t -p roof  
c o n d i t i o n s .  For t h o s e  v i r u s e s  t h a t  t u r n  o u t  t o  be o f  economic o r  
p o t e n t i a l l y  economic importance promising c u l t i v a r s  o r  b reed ing  
l i n e  may have t o  be  s c r e e n e d  f o r  r e s i s t a n c e .  Th is  can b e s t  be done 
under  insec t -p roof  greenhouse c o n d i t i o n s  a f t e r  i n o c u l a t i o n  ( i f  
n e c e s s a r y  wi th  i n s e c t s )  o r  i n  the  f i e l d  under c o n d i t i o n s  o f  a r t i -  
f i c i a l l y  i n c r e a s e d  i n f e c t i o n  p r e s s u r e .  

8. Research o n  v i r u s  d i s e a s e s  o f  faba  bean may have a r a d i a t i n g  e f f e c t  on 
v i r u s  r e s e a r c h  i n  o t h e r  Sudanese c r o p s .  F u r t h e r  r e s e a r c h  on c o t t o n  
r e d  l e a f ,  a wide-.spread and p o s s i b l e  v i r u s  d i s e a s e ,  i s  needed. 
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Electron micrograph of unknown virils of  pea and faba bean a t  Hudeiba 

i n  crude sap from diseased pea leaves,  magnification ca x 37500. 

(Photograph L .  Bos, IPO, Wageningen 290-13) .  




