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INTRODUCTION 

The author p a r t i c i p a t e d  i n  the  International Conference on 

Faba beans from 7 t o  11 March 1981 i n  Cairo, sponsored by ICARDAjIFAD 

Nile Valley P ro jec t  i n  cooperation with the  Government of Egypt. There, 

he presented a review paper on "vi rus  d iseases  of faba beans" (Bos, 1981b) 

He a l s o  gave a seminar a t  t he  P lan t  Pathology I n s t i t u t e ,  Agr icul tura l  

Research Centre, Giza, on "applied research on p l a n t  v i ruses  and v i rus  

diseases".  

Af ter  the  conference he p a r t i c i p a t e d  i n  p a r t  o f  the  National Food 

Legume Seminar a t  Mariut on 13 and 14 March, and v i s i t e d  faba bean t r i a l s  

and seed production and farmers'  f i e l d s  a t  Nubaria, Giza, and Seds. From 

March 15  t o  20 he v i s i t e d  Lebanon and Syria f o r  f u r t h e r  v i s i t s  t o  faba bean 

t r i a l s  a t  Terbol i n  Lebanon and Tel Hadya and Lattaquieh i n  Syria  and t o  

ICARDA Research S ta t ion ,  Tel  Xadya. 

This  r e p o r t  f u r t h e r  confirms and extends observat ions and concl.usion 

concerning Sudan and Egypt, presented i n  two pervious r epor t s  (Bosj19DO-.l?!?la):  

This  time, the  number of observat ions made on v i r u s  d iseases  were l imi t ed  

because p r a c t i c a l l y  a l l  f i e l d  v i s i t s  i n  Lebanon and Syr i a  formed p a r t  of a 

general  faba-bean excursion f o r  foreign experts  with d iverse  i n t e r e s t s ,  who 

had p a r t i c i p a t e d  i n  the  above conference and seminar. 



OBSERVATIONS 
. V :  . .., , 
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In  lower ~ g y p t  mosaic was prevalent i n  the one f i e l d  v is i ted  a t  Nubaria. 

In middle ~ q y p t  no mosaic was observed i n  t r i a l  f i e l d s  a t  Seds and 
. ..:, ,: 

i n  a number of farmers' f i e lds .  ;:,,,. . . ( 1  I . ,, 

. , . , . , .  , '  

Severe yellowing, leaf rol l ing and plant  stunting highly characterist ic 

of bean l e a f r o l l  virus infection was observed i n  two small isolated 

spots i n  a production f i e l d  a t  the Research Station a t  Seds. In 

t r i a l  f i e l d s  a t  the Agricultural Research Centre,Giza, incidence of 

severe mosaic was high and several plants  showed leaf ro l l ing  and 

yellowing. Aphids s ta r ted  colonizing some plants. 

Lebanon 

In  the I W D n  t r i a l s  a t  Terbol s ta t ion no virus  symptoms were 

found, but bean l ea f ro l l  (yellows) has been observed i n  previous years 

(Dr. Hawtin, personal communication, 1981). The crop was still young 

and prac t ica l ly  no aphids occurred. 

Syria 

A t  the ICARDA Research Station, Tel Hadya, faba bean was 

v i r tua l ly  f r ee  fran virus symptoms. In  the entomology experiments i n  

the p l a s t i c  house a number of faba-bean showed symptoms of leaf ro l l .  

Only a small par t  of the newly introduced material (germplasm) of faba 

beans and fodder peas grown i n  screenhouse and f i e l d  could be visually 

inspected, but no symptoms character is t ic  of virus infection were observed. 

I 
In  the f i e l d  trials a t  Lattaquieh a few plants had mosaic but several 

plants  showed symptoms of l ea f ro l l ,  including yellowing and severe stunting. 

The same held for a farmers' f i e l d  on the way back t o  Aleppo. Leafroll- 

infected plants  showed a c lear ly  increased predisposition t o  attack by a 

number of leaf  fungi. In  general pract ical ly  no aphids were observed. 

Crops a t  Tel Hadya were s t i l l  young, but i n  f u l l  bloom and ear ly  pod s e t  

I a t  Lattaquieh. 



DISCUSSION 

The symptoms of l e a f r o l l  i n  faba beans a s  now observed a t  

Seds (Egypt) and Lattaquieh (Syria1 with a d r a s t i c  e f f e c t  on p l a n t  s i z e  

and y i e l d  a r e  t y p i c a l  of in fec t ion  by bean i e a f r o l l  v i r u s  a s  described 

f o r  I r a n  by Kaiser (1972,1973). The reason of u s ~ l a l  recovery of infec ted  

p l a n t s  from d i sease  a s  observed i n  Sudan (Bos,1980,1981a) remains obscure 

but  may have something t o  do with v i r u s  s t r a in  o r  growing condit ions.  

Low incidence of t h e  d i sease  i n  Egypt, Terbol (Lebanon] and 

Tel  Hadya (Syria)  may be due t o  low aphid populat ion d e n s l t l e s  observed 

the re  and t o  lack  of nearby perennia l  fodder legumes, p a r t i c u l a r l y  lucerne 

(Mediago s a t i v a ) .  The l a t t e r  e f f e c t  seems s t r i k r n g  i n  Egyp twi th  the  main 

fodder legume, Trifol ium alexandrinum, only being grown durlng winter  and 

resown each year .  Higher d i sease  incidence i n  t h e  c o a s t a l  regron of S y r i a  

may be ascr ibed t o  more d ive r se  crop c u l t i v a t i o n  and more d ive r se  wi ld  

vegeta t ion .  

The farmer 's  crop v i s i t e d  the re  and r e p o r t s  on high incidence of 

s imi la r  symptoms i n  faba bean i n  Jordan ( D r .  Mamluk, ICARDA, personal 

(communication 1 9 8 1 ) ~ n d  i n  North Afrlca,  together  w l t h  r e l a t e d  d ~ s e a s e s  

i n  chickpea (up t o  50% incidence I n  Alger l a l ,  l e n t i l  and pea (Reddy e t  a l . ,  

19801, and i n  I r a n  (Kalser,  1972, 19731 ~ n d r c a t e  t h a t  t h e  v i r u s  is n o t  of  

mere p o t e n t i a l  importance i n  t h e  region covered by ICARDA. 

Mosaic caused by bean yellow mosaic v i r u s  and a l f a l f a  mosaic v i r u s ,  

both t r ansmi t t ed  by aphids i n  t h e  non-persistent  manner, a l s o  g r e a t l y  depend 

on perennia l  legumes a s  sources of in fec t ion .  They may increas ingly  come 

t o  t h e  fo re  with i n t e n s i f i e d  c u l t i v a t i o n  of  fodder legumes. Gladiolus,  

increas ingly  grown i n  the  Ni le  d e l t a  may a c t  a s  an  important source of 

i n f e c t i o n  of bean yellow mosaic v i r u s .  



Rela t ive ly  high vir-us incidence i n  t r i a l  f i e l d s  of t h e  

Agr icu l tu ra l  Research Centre a t  Giza i s  illustrative of the usual 

s i t u a t i o n  a t  research  cen t res  and breeding s t a t i o n s  wi th  a g r e a t  

v a r i e t y  of crops and o the r  p l a n t  species  around. 

In  Sudan, mosaic o f t e n  occurs i n  high incidence,  p a r t i c u l a r l y  

I n  late-sown crops (Bos, 1981a). Both l e a f r o l l  and mosaic deserve 

a t t e n t i o n  i n  breedlng programs. For breeding, knowledge of v i r u s  and 

s t r a i n  i d e n t i ~ y  and development of screening techniques a r e  required. 

The absence of c l e a r  mosaic synlptoms a t  my t e n t a t i v e  v i s u a l  

screening of p a r t  of t h e  germplasm mate r i a l  i n  f i e l d  and screenbouse 

a t  Tel  Hadya is some-what r e l i e v i n g ,  b u t  conf l i c t ing  with da ta  from 

t h e  l i t e r a t u r e .  Kaiser  (19731 e.g. de tec ted  01-09% in fec t ion  with bean 

yellow mosaic v i r u s  i n  seed of 12 o u t  of 20 broad bean l i n e s  from 9 

countr ies .  Moreover, 6 o u t  of t h e  16 v i ruses  soufa r repor ted  from faba 

beans i n  t h e  l i t e r a t u r e  have a l ready been found t o  be seed-borne i n  

faba bean ( c f .  Bos, 1981b). Hence, s p e c i a l  a t t e n t i o n  should be given 

t o  imported germplasm. Germplasm c o l l e c t i o n s  have o f t e n  been found 

t o  be c o l l e c t i o n s  of seed-borne pathogens a s  well ( f o r  d e t a i l s  and f u r t h e r  

l i t e r a t u r e  see Bos, 1977).  Since many v i ruses  a r e  polyphagous, and v i r u s  

problems of various crops and wi ld  species  a r e  r e l a t e d  o r  i d e n t i c a l ,  much 

weight should be given t o  v i r u s  freedom of a l l  germplasm shipped i n  and 

o u t  of ICARDA. Pea seed-borne v i r u s ,  which has  r ecen t ly  been found t o  

be seed-borne i n  faba bean a s  w e l l ,  may serve  a s  ar. example of problems 

r e s u l t i n g  from world wide germplasm t r a n s f e r  without adequate v l ro log lca l  

e s c o r t  (Bos e t  a l ,  1979). 

E f f i c i e n t  techniques f o r  large-scale detection i n  seed o r  seedlings 

a r e  not y e t  ava i l ab le  f o r  a l l  seed-borne v i ruses ,  i n f e c t i o n  from the  seed 

may be symptomless i n  seeds,  and r a t e s  of seed infect1011 may be extremely 

low, and e a s i l y  escdpe a t t e n t i o n .  



Hence, provisions f o r  g b e r u n t i n c  and ~ h y r o s a n i t a r y  c e r t i f i c a t i o n  w i l l  

have t o  be taken (e.g. I i e w i t t  an? Chiarappa,. 19771. 

By in te rna t iona l  agreen,ent t h i s  is the task  of gevernments and 

t h e i r  p l an t  pro tec t ion  se rv ices  of the  count r ies  concerned. With lack 

of f a c i l i t i e s  and exper t i se  t h i s  may lead  t o  severe impediment of t h e  

exchange of valuable germplasm and measures have t o  be r e a l i s t i c .  A t  

I(;I(ISAT, Hyderabad, India,  e f f i c i e n t  co l labora t ion  e x i s t s  between the  

quarantine a u t h o r i t y  of the  Government of India a t  i ts  Central  P lant  

Protect ion Training I n s t i t u t e  and ICRISAT, where a  P o s t e n t r y  Quarantine 

I s o l a t i o n  Area has been made avai lable  and an Export C e r t i f i c a t i o n  

Quarantine Laboratory has been es tabl i shed,  i ssu ing  phytosanitary Cer- 

t i f i c a t e s  under t h e  supervision of the  Government of India (Nirula,  1979, 

1980). 



FINAL CONCLUSIONS AND RECOMMENDATION 

1. Leafro l l ,  yellowing and s tun t ing  due t o  bean l e a f r o l l  v i r u s  is a l ready 

prevalent  i n  severa l  count r ies  of the  Middle East  and North Africa and 

occurs i n  most o ther  count r ies  including Egypt and Sudan. I t  has a 

p o t e n t i a l  f o r  fu r the r  lncrease  with fu r the r  i n t e n s i f i c a t i o n  of t h e  

cultivation of perennial  clovers .  Control w i l l  mainly be by breeding 

for  r e s i s t ance .  

2 .  Mosaic d i seases ,  p a r t i c u l a r l y  those due t o  bean yellow mosaic v i r u s  and 

a l f a l f a  mosaic v i rus  a r e  econ~rnical ly important i n  c e r t a i n  areas  of t h e  

region covered by ICARDA and p a r t i c u l a r l y  a t  l a t e  sowing. Breeding f o r  

r e s i s t ance  may have t o  provide the main so lu t ion .  

3 .  With f u r t h e r  changes i n  crop ecosystems the  above and o ther  v i ruses  a r e  

l i k e l y  t o  come t o  the  fo re .  Crop improvement programmes w i l l  constant ly 

requi re  a s s i s t a n c e  by p l a n t  virology. 



Phloem-limited v i r u s e s ,  such a s  t h e  p e r s i s t e n t  aphid- 

t ransmit ted bean l e a f r o l l  v i r u s ,  and phloem-limited mycoplasmas, 

such a s  the  leafhopper-borne i n c i t a n t  of faba bean phyllody, a r e  

not  seed borne. Most seed-transmitted v i r u s e s ,  however, a r e  r e a d i l y  

insect - t ransmit ted  and some spread by nematodes i n  t h e  s o i l .  Those 

v i r u s e s  t h a t  a r e  spread by i n s e c t s  a r e  t ransmit ted  i n  t h e  non-persistent  

way and thus over s h o r t  d i s t ances  only. 

Imported germplasm maf-srial ideall.7 s:?ould f i r s t  5e  crown and 

t e s t e d  i n  insec t - f r ee  screen-or qlasshounes. Seed harvested :roc -7lants 

t h a t  upon t e s t i n g  have proved f r e e  o f  v i r u s  may then be used f o r  f u r t h e r  

mul t ip l i ca t ion  i n  the  open. Seed production may a l s o  be on p l a n t s  t e s t e d  

as  seedl ings  i n  a  screen o r  glasshouse and t h e r e a f t e r  t ransplanted  t o  a  

post-entry quarantine i s o l a t i o n  area .  

Opinions d i f f e r  a s  t o  whether imported seeds may be d i r e c t l y  sown 

i n  t h e  open i n  an i s o l a t e d  f i e l d .  Then, growing should preferably  be during 

t h e  i n s e c t  (vec to r ) - f r ee  season. This  does not  prevent  soil-borne v i ruses  

t o  become es tab l i shed ,  but  t h e s e  r equ i re  t h e  presence of s p e c i a l  nematodes 

o r  fungi .  In tens ive  treatment with i n s e c t i c i d e s  does not  guarantee preven- 

t i o n  of spread,  s ince  uptake and transmlssion seed-transmitted v i ruses ,  e.g. 

by aphids,  is i n  very s h o r t  probes. S t a r t i n g  from emergence, t h e  p l a n t s  must 

be f requent ly  examined f o r  symptoms and suspected p l a n t s  be Immediately removed 

and destroyed. I t  should be noted t h a t  introduction of seed-borne v i r u s ,  e.g. 

from ou t s ide  sources, a f t e r  f l o w e r ~ n g  usually no more l eads  t o  seed In fec t ion .  

However, v i rus- infec ted  seeds may a l s o  be produced on symptomless mother p l a n t s  

f e r t i l i z e d  with po l l en  from in fec ted  p l a n t s .  

Likewise g r e a t  c a r e  should be taken t o  prevent  d i s t r i b u t i o n  of  patho- 

gens including v i r u s e s  with germplasm d i s t r i b u t e d  by ICARDA. Countries  par-  

t i c i p a t i n g  i n  ICARDA crop-improvement programmes may no t  y e t  r e q u i r e  h e a l t h  

c e r t i f i c a t e s  f o r  imported propagation mate r i a l  b u t  w i l l  undoubtedly do so  i n  

fu tu re .  Apart from t h a t ,  ICARDA cannot afford d i s t r i b u t i n g  p e s t  and d i seases  

together  w i t h  valuable germplasm. 



4 .  S i x  o u t  of 16 v i r u s e s  s o  far r epo r t ed  from n a t u r a l l y  i n f e c t e d  

f aba  beans have a l r eady  been found t o  be seed-borne, a l though 

o f t e n  i n  low percen tages .  Foolrproof  Systems t o  complete ly  p reven t  

i n t e r r s g i o n a l  and i n t e r n a t i o n a l  sp read  of  such v i r u s e s  may be  i m -  

p o s s i b l e ,  b u t  t h e  r i s k s  of spread  should  be minimized. A t  ICARDA, 

p rov i s i ons  a r e  r equ i r ed  f o r  q u a r a n t i n e  a t  e n t r y  of  germplasm and 

f o r  phy to san i t a ry  c e r t i f i c a t i o n  a t  expor t .  V i ru se s  pose s p e c i a l  

problems f o r  their d e t e c t i o n .  
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