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1. The Food Legume Improvement Program con t inued  i t s  research and 

t r a i n i n g  e f f o r t s  w i t h  t h e  o b j e c t i v e  o f  improv ing t h e  p r o d u c t i v i t y  

and y i e l d  s t a b i l i t y  o f  faba bean ( V i c i a  -- faba),  l e n t i l  (Lens - 
c u l  i n a r i s )  and kabul  i - t y p e  ch ickpea (C i ce r  a r i e t i num)  . Although 

these crops may appear t o  be o f  minor s i g n i f i c a n c e  i n  g l oba l  

s t a t i s t i c s  f o r  a g r i c u l t u r a l  p roduc t i on  and t r a d e ,  o r  f o r  

c o n t r i b u t i o n s  t o  t h e  n u t r i t i o n  of  mass popu la t ions ,  they  a r e  o f  

imnense va lue  i n  t h e  r a i n f e d  fa rming  systems o f  low r a i n f a l l  areas 

of t h e  West As ia  and No r th  A f r i c a  r e g i o n  and areas i n  many o t h e r  

c o u n t r i e s  hav ing a  Mediterranean t y p e  o f  c l ima te .  I n  such c o u n t r i e s  

t h e r e  a re  1  i t t l e  a l t e r n a t i v e s  t o  these  crops and they  are no t  o n l y  

an impo r tan t  source o f  h i g h  q u a l i t y  y e t  cheap p r o t e i n  i n  t h e  d i e t s  

o f  t h e  people bu t  a l so  p rov ide  r i c h  c rop  res idues  as animal feed  and 

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

b i o l o g i c a l  n i t r o g e n  f i x a t i o n .  

2. ICARDA has wo r l d  wide r e s p o n s i b i l i t y  f o r  research on faba beans and 

l e n t i l s  and a  j o i n t  r eg iona l  r espons ib i  1  i t y  f o r  improvement o f  

kabul  i - t y p e  ch ickpea w i t h  ICRISAT. The p r o d u c t i v i t y  o f  these  crops 

i s  l i m i t e d  and u n r e l i a b l e  because o f  t h e  i n h e r e n t l y  poor y i e l d  

p o t e n t i  a1 o f  t h e  l andraces c u r r e n t l y  grown and t h e i r  suscep t i  b i  1  i t y  

t o  damage caused by diseases, i nsec t s ,  nematodes and p a r a s i t i c  weeds 

on t h e  one hand, and t o  extremes o f  weather c o n d i t i o n s  (co ld ,  heat,  

drought)  on t h e  other .  T r a d i t i o n a l  methods o f  c u l t i v a t i o n  i n c l u d i n g  

c o s t l y  manual h a r v e s t i n g  are a d d i t i o n a l  f a c t o r s  t h a t  reduce 

p r o f i t a b i l i t y  f o r  a l l  these crops, b u t  l e n t i l  i n  p a r t i c u l a r .  The 

Food Legume Improvement Program's research  aims t o  overcome these 

c o n s t r a i n t s  w i t h  i n c r e a s i n g  e f f o r t s  t o  l i n k  ICARDA's a c t i v i t i e s  

c l o s e l y  w i t h  those  o f  n a t i o n a l  programs so t h a t  b e n e f i t  w i l l  reach 

t h e  farmers as q u i c k l y  as poss ib le .  



3. Research Strategy 

The research on each of t h e  food legume crops i s  organized i n t o  a 

number of projec ts  and i t  involves a i n t e r d i s c i p l i n a r y  team of 

s c i e n t i s t s  from FLIP and other programs. However, f o r  the  convenience 

of readers the  r e s u l t s  are  presented here by d i sc ip l ines .  The s t ra tegy  
employed t o  develop improved genetic stocks and c u l t i v a r s  and 

production technology using the  experimental s i t e s  ava i l ab le  t o  FLIP 

and 1 i  nkages with national programs has a1 ready been reported e a r l i e r  

(ICARDA Annual Report 1984). Research a t  ICARDA' s principal  research 

s t a t i o n  a t  Aleppo and i t s  subs i t e s  in Syria and Lebanon was 

complemented by t h a t  conducted in t h e  Nile Valley Projec t  in Egypt, 

Ethiopia and Sudan and in the  ICARDAfINRAT cooperative project  on food 

legumes in Tunisia. Stronger l inkages were developed with Algeria,  

Jordan, Morocco, Pakistan and Turkey t o  achieve t h i s  complementarity. 

As national programs' capacity i s  increasing t o  take more 

respons ib i l i ty  f o r  crop improvement research,  FLIP i s  moving t o  

strengthen i t s  research in those specia l i sed  areas where i t  has a 

cornparati ve advantage by expanding col 1 aborat i  on with advanced 

i n s t i t u t i o n s .  Of more than 34 col labora t ive  projec ts  of t h i s  kind t h a t  

ICARDA has, 24 involve FLIP. 

With the  re-establishment of the  microbiology sect ion in F L I P  in 

August 1985, a f t e r  th ree  years  a c t i v i t y  under Farming Systems Program 

management, came a new microbiologist  and a new focus of a c t i v i t y .  The 

premise on which these  a c t i v i t i e s  a re  based i s  t h a t  t h e  program a t  

ICARDA i s  the  appropriate locat ion t o  conduct research t o  unravel t h e  

in te rac t ions  of host genotype, environment , and rhizobia f o r  improved 

biological nitrogen f ixa t ion  (BNF) in legumes in the region. To do 

t h i s  i t  i s  necessary t o  u t i l i z e  t h e  regional network of agronomists, 

microbiologists ,  t o  conduct t e s t  nurser ies ,  and t o  take  advantage of 

the  capacity of un ive rs i t i e s  in  the  developed countr ies  t o  conduct 



research t h a t  i s  app rop r i a te  t o  t h e  program needs. The program aims t o  

develop improved BNF techno log ies  a p p l i c a b l e  and t r a n s f e r a b l e  t o  

n a t i o n a l  programs and farmers i n  t h e  reg ion.  Towards t h i s  o v e r a l l  

o b j e c t i v e ,  i t  w i l l  be necessary t o  d e f i n e  t h e  c o n d i t i o n s  under which 

i n o c u l a t i o n  w i t h  Rhizobium i s  necessary, and t o  p rov ide  t h e  app rop r i a te  

economical i n o c u l  an t  techno1 ogy where needed. S e l e c t i o n  o f  supe r i o r  

Rhizobium s t r a i n s ,  e f f e c t i v e  over  a l a r g e  range o f  c rop  genet i c  

m a t e r i a l  and a g r o c l i m a t i c  c o n d i t i o n s ,  i s  a necessary component of t h i s  

technology. F i n a l l y ,  through a system o f  r eg iona l  t r i a l s  conducted i n  

coopera t ion  w i t h  n a t i o n a l  programs, supe r i o r  Rhizobi  um and i n o c u l a t i o n  

technology w i l l  be c a r r i e d  t o  fa rmers  i n  t h e  reg ion.  Thus a stepwise 

approach i s  proposed t o  be adopted (F igu re  I ) ,  whereby e v a l u a t i o n  o f  

t h e  need- to- inocul  a t e  i s  coupled w i t h  s e l e c t i o n  o f  supe r i o r  r h i z o b i a  

s t r a i n s .  A broad range o f  s t r a i n  and c u l t i v a r  combinat ions w i l l  be 

eva lua ted  i n  greenhouse t r i a l s ,  w i t h  h i g h l y  e f f e c t i v e  combinat ions 

be ing t e s t e d  subsequent ly i n  r e g i o n a l  f i e l d  t r i a l s .  Super io r  s t r a i n s  

w i l l  t hen  be combined w i t h  improved inoculum p roduc t i on  and a p p l i c a t i o n  

techno log ies  as a package f o r  n a t i o n a l  programs. 

4. S t a f f  Changes 

The ICRISAT ch ickpea p a t h o l o g i s t  p o s i t i o n  remained vacant. A 

p a t h o l o g i s t  f rom ICRISAT headquar ters ,  however, v i s i t e d  t h e  program 

d u r i n g  t h e  c rop  season. A person was i d e n t i f i e d  t o  f i l l  the  

p o s i t i o n  o f  a legume en tomolog is t .  She w i l l  j o i n  ICARDA i n  December 

1986. A legume breeder-cum-patholog is t  was appointed, i n  1 a t e  1985, 

and p laced  w i t h  t h e  I n s t i t u t e  o f  A g r i c u l t u r e  Research, Addis Ababa, 

E t h i o p i a  t o  s t reng then  t h e  H igh land  Pulses Program i n  E t h i o p i a ,  under a 

World Bank l o a n  t o  t h e  E t h i o p i a n  government. The p o s i t i o n  o f  legume 

s c i e n t i s t  i n  F L I P ' S  Nor th  A f r i c a n  Regional  (NAR) program was f i l l e d  i n  

J u l y  1986 and t h e  s c i e n t i s t  p laced  w i t h  INRA, a t  Rabat, Morocco. A 

pos t -doc to ra l  f e l l o w  i n  l e n t i l  b reed ing  a t  t h e  headquarters and another 
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Figure 1. A stepwise approach t o  the development of a package of 

improved biological nitrogen f ixat ion technology fo r  food 

legumes i n  the ICARDA region. 



i n  p lan t  pathology f o r  t he  NAR program were appointed. The p o s i t i o n  o f  

post-doctora l  f e l l o w  i n  chickpea breeding and dry-pea improvement have 

been adver t ised and w i l l  soon be f i l l e d .  Three v i s i t i n g  research 

associates from West Germany and a v i s i t i n g  s c i e n t i s t  f rom China jo ined  

the  program i n  the  l a t e r  h a l f  o f  1986. The v i s i t i n g  research 

associates w i l l  ca r ry  out  t h e i r  Ph.D. thes i s  research a t  ICARDA. The 

Chinese s c i e n t i s t  w i l l  work on breeding methods f o r  faba bean 

improvement. China i s  t h e  l a r g e s t  producer o f  faba bean i n  the  world. 

5. Research H i g h l i g h t s  

I n  1985186 season the  w in te r  was m i l d  and t h e  t o t a l  seasonal 

p r e c i p i t a t i o n  was c lose t o  long-term average f o r  Tel Hadya. Therefore, 

u n l i k e  1984185, the  crops i n  1985186 d i d  not  s u f f e r  from any major 

environmental s t ress.  The season was p a r t i c u l a r l y  favourable f o r  faba 

bean because o f  t he  m i l d  winter .  

The main achievements o f  the program dur ing  the  1985186 season are 

sumnari sed below: 

5.1. Faba bean 

5.1.1. With t h e  eva luat ion  o f  840 pure l i n e s  accessions (BPL's) f o r  39 

desc r ip to rs  t h i s  season, there  was progress i n  making a germpl asm 

catalogue f o r  faba beans. ICARDA's BPL c o l l e c t i o n  i s  a unique source 

o f  genet ic  v a r i a b i l i t y  i n  faba bean f o r  breeders from a l l  over t h e  

world. Several accessions have h i g h  a u t o f e r t i  1  i t y  and h igher  y i e l d  

po ten t i  a1 than the  best  adapted checks. 

5.1.2. Eva luat ion  o f  pure l i n e  accessions f o r  comnon diseases l e d  t o  

t h e  i d e n t i f i c a t i o n  of 118, 75 and 30 sources, respect ive ly ,  f o r  t he  



res is tance  t o  chocolate spo t ,  ascochyta b l igh t  and r u s t  diseases.  

Multiple d isease  res i s t ance  was confirmed f o r  the  t h i r d  consecutive 

year in th ree  se lec t ions  from the  crosses made a t  ICARDA. Seeds of 

these  wil l  now be d i s t r ibu ted  t o  cooperators. 

5.1.3. Progress was made in studying the  ro le  of phyllosphere in 

imparting host r e s i s t ance  t o  chocolate spot disease.  

5.1.4. Alger ia ,  Egypt, Tunisia and Yemen Arab Republic have asked f o r  

l a rge r  q u a n t i t i e s  of seeds of several of the  l i n e s  d i s t r i b u t e d  t o  

national programs f o r  fu r the r  y i e l d  t e s t i n g  because of t h e i r  superior  

performance t h i s  l a s t  season. Also faba bean breeders from Denmark, 

Egypt, Ethiopia,  France, Tunisia,  Turkey and Yemen Arab Republic have 

asked f o r  l a rge  numbers of breeding 1 ines. 

5.1.5. Work t o  incorporate independent vascular supply t r a i t  and 

determinate growth habit  in faba beans made progress, and l a rge  

seededness was introduced. Selec t ions  have seed s i z e  u p  t o  1.5 g/seed 

and 8-10 reproductive nodes, with r e s u l t a n t  high y ie ld .  A t  Lattakia 

t h e i r  y i e l d s  were s ign i f i can t ly  b e t t e r  than best  1 ocal checks. Clearly 

the re  are  now good prospects f o r  comnercial exp lo i t a t ion  of the  

determinate habi t  f o r  increased y i e l d  and y i e l d  s t a b i l i t y .  

5.1.6. In Sudan on-farm t r i a l s  in t h e  Nile Valley Projec t  showed t h a t  

the  prospect f o r  economic introduction of faba beans in non-tradit ional  

areas south of Khartoum was good. The f i r s t  year of on-farm t r i a l s  on 

faba beans in Ethiopia demonstrated the  p o s s i b i l i t y  t h a t  substant ia l  

increases in  y i e l d  could be achieved by introducing improved agronomic 

pract ices.  



5.2. Lentil 

5.2.1. Three ICARDA de r i ved  l e n t i  1  l i n e s  have been re leased  i n  Nor th  

A f r i c a  - one i n  A l g e r i a  ( S y r i e  229) and two i n  T u n i s i a  ( I L L  4400 and 

I L L  4606). 

5.2.2. The key c o n s t r a i n t  t o  l e n t i l  p roduc t i on  i n  t h e  Near East i s  t h e  

h i gh  c o s t  o f  l abou r  f o r  p u l l i n g  t h e  c rop  f rom t h e  ground. On-farm 

t e s t s  o f  a  harves t  package i n v o l v i n g  improved c u l t i v a r  and bo th  sowing 

and harves t  methods have been s u c c e s s f u l l y  undertaken i n  nor thwes te rn  

S y r i a  t h i s  season. Recomnendations f o r  farmers' use are t h e  

doub le - kn i f e  c u t t e r  ba r  w i t h  a  non- lodging c u l t i v a r  (785 26002) and a  

f l a t  seed bed. To t r a n s f e r  t h e  ha rves t  technology t o  n a t i o n a l  programs 

a  course on l e n t i l  ha rves t  mechanizat ion was h e l d  a t  Tel Hadya w i t h  

at tendance f rom A l g e r i a ,  Jordan, S y r i a ,  T u n i s i a  and Turkey. 

5.2.3. A  l a b o r a t o r y  technique was p e r f e c t e d  t o  screen l e n t i l  l i n e s  

f o r  t o l e rance / res i s tance  t o  t h e  p a r a s i t i c  weed-Orobanche sp., which i s  

known t o  cause s u b s t a n t i a l  y i e l d  r educ t i ons  i n  fa rmers '  f i e l d s .  

Screening o f  ICARDA's l e n t i l  germplasm has s t a r t e d  us ing  t h i s  

technique. S tud ies  on i n t e g r a t e d  c o n t r o l  r evea led  t h a t  s o l a r i z a t i o n  

(by  cove r i ng  t h e  wet s o i l  w i t h  c l e a r  po lye thy lene  sheet t o  r a i s e  t h e  

temperature)  e f f e c t i v e l y  reduced Orobanche damage t o  t h e  c rop  on a  

h e a v i l y  i n f e s t e d  s o i l .  

5.3. Kabuli Chickpea 

5.3.1. The technology f o r  w i n t e r  sowing o f  chickpeas i s  spreading i n  

t h e  r e g i o n  w i t h  t h e  re l ease  o f  ICARDA developed c o l d  t o l e r a n t  and 

ascochyta b l i g h t  r e s i s t a n t  ch ickpea c u l t i v a r s .  F o l l o w i n g  t h e  work i n  a  

j o i n t  ICARDAIINRA T u n i s i a  p r o j e c t ,  Tun i s i an  n a t i o n a l  program re leased  

ILC 3279 and FLIP 83-46C chickpeas f o r  w i n t e r  sowing i n  Tun is ia .  S y r i a  



re leased  ILC482 (Ghab 1)  and ILC  3279 (Ghab 2) f o r  t he  same purpose. 

Thus, f ou r  c o u n t r i e s  (Cyprus, Spain,  S y r i a  and T u n i s i a )  have re leased  

v a r i e t i e s  f o r  w i n t e r  sowing. ICARDA/Tunisia coope ra t i ve  p r o j e c t  a l s o  

re leased  t h e  f i r s t  w i l t  r e s i s t a n t  v a r i e t y  Be-Sel-48 f o r  s p r i n g  sowing. 

5.3.2. I n  a d d i t i o n ,  many c u l t i v a r s  se lec ted  f rom t h e  ICARDA nu rse r i es  

a re  be ing  eva lua ted  i n  t h e  on-farm t r i a l s  o r  i n  t h e  m u l t i l o c a t i o n  

t r i a l s  i n  a  number o f  c o u n t r i e s  i n c l u d i n g  A l g e r i a ,  Cyprus, Egypt, 

France, I t a l y ,  Lebanon, Morocco, Oman, Pak is tan,  S y r i a  and Turkey. 

5.3.3. For  t h e  f i r s t  t i m e  very  h i g h  y i e l d i n g ,  e a r l y  ma tu r i ng  and 

ascochyta b l i g h t  r e s i s t a n t  l i n e s  have been developed f o r  s p r i n g  sowing, 

possessing reasonable degree o f  hea t  and drought  t o 1  erance. 

5.3.4. Responding t o  t h e  needs o f  t h e  coopera t ing  n a t i o n a l  programs, 

l i n e s  w i t h  l a r g e  seed s i z e  (>40 g/100 seeds) and t a l l  t ypes  s u i t a b l e  

f o r  mechanical h a r v e s t i n g  have been developed and d i s t r i b u t e d .  

5.3.5. Supplemental i r r i g a t i o n  d u r i n g  t h e  r e p r o d u c t i v e  phase o f  c rop  

growth was shown t o  b e n e f i t  bo th  w i n t e r  and s p r i n g  sown chickpea crops. 

5.4. I n t e r n a t i o n a l  T e s t i n g  Network 

Nea r l y  1200 se t s  of 34 d i f f e r e n t  i n t e r n a t i o n a l  n u r s e r i e s  and t r i a l s  

cove r i ng  t h e  above t h r e e  food  legumes were f u r n i s h e d  t o  140 coopera to rs  

i n  52 coun t r i es .  Demand be ing  l a r g e r  than  t h e  seeds a v a i l a b l e ,  we 

cou ld  supply  o n l y  86% o f  t h e  reques ted  nurser ies .  



5.5.  Training 

The number o f  t r a i n i n g  p a r t i c i p a n t s  i n  FLIP d u r i n g  1985/86 was 102. O f  

these, 80% were i n  t h e  group t r a i n i n g  courses and t h e  remain ing as 

i n d i v i d u a l  t r a i n e e s  f o r  degree o r  non-degree t r a i n i n g  programs. 

Besides o rgan i z i ng  an annual r e s i d e n t i a l  t r a i n i n g  course, t h e  program 

conducted two s h o r t  courses a t  t h e  headquarters;  one on mechanizat ion 

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

i n  faba bean. Two i n - c o u n t r y  t r a i n i n g  courses were a l s o  organized. 

5.6. Conferences 

The f i r s t  I n t e r n a t i o n a l  Food Legume Research Conference on cool  season 

food  legumes (dry-pea, faba bean, chickpea and l e n t i l ) ,  h e l d  i n  J u l y  

1986 i n  Spokane, Washington, USA, was sponsored by ICARDA a long  w i t h  

t h r e e  US U n i v e r s i t i e s ,  USAID and IDRC. A r e g i o n a l  workshop on 

B i o l o g i c a l  N i t r o g e n  F i x a t i o n  was o rgan ised  i n  A p r i l  1986 a t  Aleppo i n  
c o l l a b o r a t i o n  w i t h  t h e  Pasture,  Forage and L i ves tock  Improvement 

Program. 



1. FABA BEAN IMPROVEMENT 

Research on faba bean improvement continued under the  

following four  projec ts :  1. Development of improved cul t i  vars and 

production p rac t i ces  f o r  high ra in fa l l l a s sured  moisture environments; 

2 .  Development of t r a i t  s p e c i f i c  genetic s tocks;  3 .  Development of 

cul t i  vars and production pract ices  f o r  low r a i n f a l l  condit ions;  and 

4. Devel opment of a1 t e r n a t i  ve p lant  types and s t u d i e s  on breeding 

methodologies. In addi t ion ,  work on the  germplasm resource aspects was 

a1 so  continued in coll  aboration with the  Genetic Resources Program. 

Research on faba bean improvement ca r r i ed  out in t h e  Nile Valley of 

Egypt, Sudan, and Ethiopia and in  t h e  North African Regional Projec t  in 

Tunisia i s  reported in the  l a t e r  sect ion on International  Cooperation. 

Since faba beans are  predominantly grown in  the  high 

ra in fa l l l a s sured  moisture environments, the  major e f f o r t  on the  

improvement work was assigned t o  development of genotypes and 

production and plant  protect ion techniques of faba bean f o r  such an 

environment. 

1 .l. Germpl asm 

The faba bean germplasm co l l ec t ion  a t  ICARDA i s  maintained in two 
1 

d i f f e r e n t  forms. The f i r s t  i s  the  ILB co l l ec t ion  which i s  the  

or ig inal  germpl asm accessions as received, usually heterogenous, 

heterozygous populations. This co l l ec t ion  i s  now t h e  respons ib i l i ty  of 

the  Genetic Resources Program. The other  co l l ec t ion  i s  a  s e t  of inbred 
2 

l i n e s  developed from the  ILB co l l ec t ion .  These BPL accessions a r e  

derived by a process of sel f ing  and sing1 e plant  progenies t o  produce 

1) ILB= ICARDA Legume Faba Bean 

2)  BPL= Faba Bean Pure Line 



inbred l i n e  sources f o r  use in the  breeding program. These l i n e s  have 

the  advantage of ease of maintenance, r epea tab i l i ty  of evaluations,  and 

they allow genes from d i f f e r e n t  sources t o  be kept separated so not 

many a re  l o s t  by genetic d r i f t .  The BPL co l l ec t ion  now stands a t  over 

5200 accessions. The work on BPL's i s  shown in Table 1.1.1. 

From t h i s  pre-breeding a c t i v i t y  840 BPL's were s u f f i c i e n t l y  inbred 

t o  allow an evaluation t r i a l  in  the  1985186 season. These l i n e s  were 
evaluated in a s e r i e s  of 28 experiments with four checks in each. The 

BPL accessions were evaluated f o r  the  IPBGRIICARDA faba bean germplasm 

descr ip tor  l i s t .  Yield data was adjusted based on t h e  values of the  

checks in each experiment. The d i s t r i b u t i o n s  f o r  flowering date ,  plant  

height ,  hundred seed weight, and grain y i e l d  are  given in Figures 

1.1.1, 1.1.2, 1.1.3, and 1.1.4. There were some very high yie ld ing 

BPL's with the  best  y ie ld  of 7.3 t l h a  vs. 6.0 t l h a  f o r  t h e  best check 

(Table 1.1.2). There were 13 BPL's with y ie lds  over 6 t l h a ;  these  are  

very uniform highly inbred l i n e s ,  with over 6 t o  7 cycles  of inbreeding 

using s ing le  plant progeny rows. The best l i n e s  will  be evaluated f o r  

y ie ld  in 1986187 and seed wil l  be increased in  t h e  screenhouse a t  

ICARDA. 

M. El-Sherbeeny and L . D .  Robertson. 

1.2. Development of Cul t ivars  and Genetic Stocks 

1.2.1. Development of T r a i t  Spec i f i c  Genetic Stocks 

The demand f o r  genetic stocks with s p e c i f i c  t r a i t s  such as adaptation 

t o  a s p e c i f i c  environment, r e s i s t ance  t o  one or  more common pathogens 

and pes ts ,  e t c .  has continued t o  grow in the  past years.  Hence, 

development and d i s t r i b u t i o n  of genet ic  s tocks was given high p r i o r i t y  

during the  1985186 season. Work f o r  developing disease  res is tance  

included screening and se lec t ion within ILB accessions f o r  r es i s t ance  



Table 1.1.1. Faba Bean Germplasm Lines grown in 1985/86 and 

planned fo r  the period from 1986/87 t o  1987/88. 

Stage of 1985/86 1986/87 1987/88 

development 

Increase 1352 

Cycle 5 483 

Cycle 4 383 

Cycle 3 643 

Cycle 2 1639 

Cycle 1 38 1 

ILB - 
Autofert i 1 i ty  840 

Total 5721 

1) X=A number of l ines may be added. 



Table 1.1.2. Performance of the 25 highest y ie ld ing pure l ines  and 
checks in the  BPL evaluation experiments, Tel Hadya, 
Syr ia ,  1985186. 

BPL ILB Origin Days t o  Plant 100-seed Grain y ie ld  
50% height weight ( t / h a )  

flowering (cm) ( g )  

986 669 
53 28 

1015 7 84 
65 33 
52 28 

444 276 
46 24 

321 195 
133 66 
393 244 
442 275 

1164 923 
22 13 

596 358 
1046 815 

999 768 
1043 81 1 

725 454 
379 236 
47 2 5 

451 280 
787 518 

1120 882 
77 38 
24 15 

SyrianL.L. 1814 
Reina Blanca 1270 
Lebanese L.S. 1816 
Lebanese L.L. 1817 

L.S.D. (0.05) 
C.V. % 

Syria 97 102 88 
Iraq 97 87 126 
Iraq 95 110 141 
Iraq 102 83 126 
Iraq 100 96 134 
Lebanon 95 75 129 
Iraq 95 83 155 
Turkey 100 98 131 
U.K. 97 84 105 
Turkey 98 92 135 
Lebanon 98 83 129 
Tunisia 9 9 108 107 
Syria 102 7 8 155 
Egypt 105 103 100 
A1 geri a 103 108 100 
Syria 95 108 136 
Morocco 99 106 108 
Sudan 92 80 100 
Turkey 102 88 112 
Iraq 98 93 90 
Lebanon 95 83 132 
Afghanistan 116 98 56 
Lebanon 99 103 145 
Iraq 97 92 193 
Syria 97 94 140 
Syria 94 96 170 
Spain 100 82 133 
Lebanon 98 94 62 
Lebanon 96 9 5 165 



Days t o  50% f l ower ing  

Figure 1.1.1. Frequency d i s t r i b u t i o n  f o r  days t o  50% f l ower ing  i n  
840 BPL accessions evaluated a t  Tel Hadya, 1985/86. 



P l a n t  h e i g h t  (cm) 

F igure  1.1.2. Frequency d i s t r i b u t i o n  o f  p l a n t  h e i g h t  c lasses i n  
840 BPL's eva lua ted  a t  Tel Hadya, 1985/86. 
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t o  Botryt is  fabae a t  the  d isease  screening s i t e  in Lattakia.  However, 
more emphasis has s t a r t e d  t o  be given in  using res i s t ance  sources 

a1 ready found. This resul ted  in most work being done on screening F2 

populat,ions and F3 t o  F6 progenies from crosses of r es i s t ance  sources 

t o  d i f f e r e n t  high yie ld ing l i n e s  with adaptat ion t o  various 

agro-ecological condit ions in the  region. 

1.2.1.1. Gemplasm for  Disease Resistance 

1.2.1.1.1. Chocolate Spot: For chocolate spot (Botryti  s fabae) 132 

se lec t ions  from ILB accessions were rescreened and 118 s ingle  plant 

se lec t ions  made a t  Lattakia. These wil l  be rescreened in  1986187 with 

f u r t h e r  within l i n e  se lec t ion  t o  purify the  res is tance .  Of 132 

se lec t ions  t e s t e d ,  64 were ra ted  3 and a l l  of these  or ig inated  from 

Ecuador, t h e  source f o r  the  highly r e s i s t a n t  l i n e s  t o  chocolate spot ,  

i .e .  BPL 1179 and BPL 710 se lec t ions .  

S.B. Hanounik and L.D. Robertson. 

1.2.1.1.2. Ascochyta Blight (Ascochyta fabae) : This nursery included 

se lec t ions  from BPL accessions from a f i r s t  screening cycle in the  

1983184 season. Of the  113 se lec t ions  from 32 BPL accessions t e s ted  in 

1985186, 111 were ra ted  1 ,3 ,  o r  5, with the  other 2 ra ted  7 o r  9. In 

t h i s  nursery 75 s i n g l e  plant  se lec t ions  were made f o r  increase in the  

1986187 season ( a f t e r  the  1986 off-season increase)  f o r  inclusion in 

in ternat ional  t e s t i n g  and use in  the  ICARDA breeding program. 
S.B. Hanounik and L.D. Robertson. 

1.2.1.1.3. Rust (Uronyces viciae fabae): O f  98 BPL accessions t e s t e d ,  

16 were ra ted  3 or  5 with t h e  remaining 82 rated 7 o r  9. In t h i s  
nursery 30 s i n g l e  plant  se lec t ions  were made f o r  f u r t h e r  evaluation and 

pur i f i ca t ion  in  the  1986/87 season. 

S.B. Hanounik and L.D. Robertson. 



1.2.1.1.4. Stem nematodes: The stem nematode (D i ty lenchus  d i  psac i  ) i s  

a  d e s t r u c t i v e  seed and s o i l  borne pathogen o f  faba bean i n  many p a r t s  

o f  temperate reg ions  i n c l u d i n g  t h e  Midd le  East,  No r th  A f r i c a  and 

Europe. I n f e c t e d  seeds and p l a n t  d e b r i s  p l a y  an impo r tan t  r o l e  i n  i t s  

s u r v i v a l  and d isseminat ion.  A l though t h e  a p p l i c a t i o n  o f  some 

nemat ic ides cou ld  p rov ide  p a r t i a l  c o n t r o l ,  t h e i r  use a lone does no t  

represen t  an e f f e c t i v e  and p r a c t i c a l  method o f  c rop  p r o t e c t i o n .  

Therefore,  ou r  a t t e n t i o n  has been focused on t h e  i d e n t i f i c a t i o n  o f  

r e s i s t a n t  sources. These e f f o r t s  r e s u l t e d  i n  t h e  d e t e c t i o n  o f  some 

sources f o r  r e s i s t a n c e  t o  t h i s  nematode. Resu l ts  concern ing t h e  

e v a l u a t i o n  o f  these sources a t  ICARDA i n  1981 and 1982 and T u n i s i a  i n  

1984 a r e  shown i n  Table 1.2.1. 

S.B. Hanouni k .  

1.2.1.2. Disease Resistant Inbred Lines 

I n  1982183 t h e  bes t  choco la te  spot ,  ascochyta b l i g h t  and r u s t  r e s i s t a n t  

sources were grown i n  bee-proof cages and progenies developed. These 

l i n e s  were grown i n  1983184, 1984185 and 1985/86 f o r  f u r t h e r  

p u r i f i c a t i o n  f o r  disease r e s i s t a n c e  under bee-proof  cages. There a re  

now 41 choco la te  spot ,  25 ascochyta b l i g h t ,  and 28 r u s t  r e s i s t a n t  l i n e s  

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

s e l e c t i o n  (Tables 1.2.2, 1.2.3, and 1.2.4). Th i s  process w i l l  be 

repeated i n  1986187. Th i s  i s  p r o v i d i n g  sources o f  d isease  r e s i s t a n c e  

f o r  t h e  c r o s s i n g  program and i n  1986187 a  d i a l l e l  w i l l  be used t o  s tudy  

i n h e r i t a n c e  o f  r e s i s t a n c e  t o  choco la te  spot  u s i n g  these  sources o f  

res is tance .  A d d i t i o n a l l y ,  c rosses w i l l  be made t o  s tudy t h e  

i n h e r i t a n c e  o f  ascochyta b l i g h t  res is tance .  

S.B. Hanounik and L.D. Robertson. 



Table 1.2.1. Faba bean (Vicia -- faba)  react ions  t o  Ditylenchus 

di psaci a t  d i f f e r e n t  1 ocat i  ons. 

a 
Entry BPL Origin Disease Reaction 

No. Syria Tunisia 

1981 1982 1984 

1 Jordan R 

11 Jordan R 

12 Jordan R 

2 1 Syria R 

26 Syria R 

27 - 1 Syria R 

27-2 Syria R 

63 Iraq R 

88- 1 Iraq R 

88-2 Iraq R 

183 Afghanistan R 

40 Syria R 

Syrian local  Syria S 

Tuni s i  an 1 ocal NT 

a 
R = Resistance denotes 1, 3 ,  or  5, and S = s u s c e p t i b i l i t y  denotes 

7 or  9 on ICARDA's 1-9 r a t i n g  scale.  
b 

NT = Not t e s ted .  



Tab1 e 1.2.2. Disease reaction on chocolate spot- res i  s t a n t  inbred 

1 ines. 

1 1 
Sel-81-Lat BPL Disease ra t ing  Sel-81-Lat BPL Disease ra t ing  

24640-1 

24640-2A 

24640-2B 

24694-2 

24694-3 

24694-4 

24698- 1 

24701-1 

24701-2 

24799 

24833 

24857- 1 

24857 -2 

24901 

24902 

24948-1A 

Rebaya 40 

112 

112 

112 

26 1 

261 

26 1 

266 

274 

274 

46 1 

6 58 

710 

7 10 

1056 

1058 

1179 

ILB 365 

1) Disease readings were made on ICAROA's 1-9 ra t ing  scale .  



Table 1.2.3. Disease r e a c t i o n  on ascochyta b l  i g h t  
r e s i s t a n t  i nb red  l i n e s .  

Sel.80-Lat. BPL Disease r a t i n g  Remarks 2 

- - - - 

70015-1 74 3 MR 
70015-2 74 3 MR 
70015-4 74 3 MR 
14200-1 230 3 MR 
14336 365 3 MR 
14399 436 3 MR 
14427 465 3 MR 
14434-1 471 3 MR 
14434-2B 471 3 MR 
14434-3 47 1 3 MR 
14435-1 47 2 3 MR 
14435-2 472 3 MR 
14435-3 472 3 MR 
14435-4 472 3 MR 
14986-1 26 6 3 MR 
14998-2 646 3 R 
14998-3 646 3 MR 
15025 ILB 752 3 MR 
15035-2 818 3 R 

A-2 3 MR 
SEL.82-LAT 10026 2485 3 MR 
Giza 4 ILB 1820 9 - 

1 )  Disease read ings  were made on ICARDA's 1-9 
ascochyta b l i g h t  r a t i n g  scale.  

2) Moderate ly  r e s i s t a n t  (MR) and r e s i s t a n t  (R) t o  
bean y e l l o w  mosaic v i r u s  (BYMV). 



Tab le  1.2.4. Disease r e a c t i o n  on r u s t - r e s i s t a n t  i n b r e d  
l i n e s .  

Sel-83-Lat .  BPL Disease r e a c t i o n  1 

30008 7 3 
30010 8 3 
30164-1 260 3 
30164-2 26 0 3 
30168-1 263 3 
30168-2 26 3 3 
30192 309 3 
30244 406 3 
30258 417 3 
30268- 1 427 3 
30268-2 427 3 
30268-3 427 3 
30273 ILB 1814 3 
30318 48 1 3 
30332-1 484 3 
30332-2 484 3 
30328 490 3 
30374 522 3 
30378-1 524 3 
30378-2 524 3 
30384-1 530 3 
30384-2 5 30 3 
30386 533 3 
30388-1 536 3 
30388-2 536 3 
30394 539 3 
Se l -81-Lat .  24857 710 3 
Se l -80-Lat .  15563-1A - 3 
Se l -80-Lat .  15563-1B - 3 
Se l -81-Lat .  24948-6 1179 3 
Rebaya 40 - 9 

1 )  D isease r e a d i n g s  were made on ICARDA's 1-9 r a t i n g  
sca le .  



1.2.1.3. International Disease Screening Nurseries 

Seeds of several chocolate spot ,  ascochyta b l i g h t ,  and rust r e s i s t a n t  

sources i d e n t i f i e d  in  the  screening program a t  Lattaki  a were included 

in the  Faba Bean International  Disease Screening Nurseries. However, 

r e s u l t s  concerning the  reaction of e n t r i e s  in these  nurseries were not 

received from a l l  locations.  

Although t h e  FBICSN-86 (chocolate spot nursery) was provided f o r  

t e s t i n g  in 12 countr ies ,  r e s u l t s  were obtained only from Syr ia ,  Egypt, 

Canada, and Morocco. Of t h e  29 e n t r i e s  t e s ted  during 1984, 1985 and 

1986 in seven countr ies ,  only one, BPL 1179 (81 Lat. 24948-2), was 

ra ted  r e s i s t a n t  across a l l  loca t ions  including t h e  most v i ru len t  

i s o l a t e  6-29 used in  Canada t o  inocula te  t h i s  nursery under highly 

disease-inductive-conditions (Table 1.2.5). A1 though BPL 1179 (81 Lat. 

24948-1) and BPL 710 (81 Lat. 24857-1) were a l so  ra ted  r e s i s t a n t  across 

a l l  locat ions ,  they were rated suscept ib le  t o  i s o l a t e  6-29 in Canada. 

However, d isease  reaction of t h e  remainig e n t r i e s  varied considerably 

among d i f f e r e n t  locat ions ,  ind ica t ing  the  possible presence of 

physiological spec ia l i za t ion  in t h e  host-pathogen systein of chocolate 

spot. This aspect  i s  discussed in  sec t ion 1.3.1 l a t e r .  

Although t h e  FBIABN-86 (ascochyta b l igh t  nursery) was provided f o r  

t e s t i n g  in 11 countr ies ,  no r e s u l t s  have y e t  been received. Results of 

1983, 1984, and 1985 indicated t h e  presence of a 1 ocat i  on-non-speci f i  c 

and a 1 ocat ion-speci f ic  r es i s t ance  t o  A.fabae. Resis tant  a t  a l l  

locat ions  were BPL 460, BPL 471, ILB 382, 83-30118-1, 83-31616-1, and 

83-31818-4; a l l  other l i n e s  showed locat ion s p e c i f i c  res is tance .  

Results  from the  FBIRN-86 ( r u s t  nursery) have on1 y been received 

from Egypt. Results from 1983 through 1985 ind ica te  t h a t  BPL 1179 has 

location-non-specif ic  r es i s t ance  with o ther  l i n e s  showing 

locat ion-speci f ic  res is tance .  I t  should be noted t h a t  BPL 1179 i s  a l so  



Table 1.2.5. Chocolate spot r e a c t i o n  o f  e n t r i e s  o f  V i c i a  faba i n  d i f f e r e n t  coun t r i es .  

En t r y  Se lec t i on  Accessions O r i g i n  Disease r e a c t i o n  1 
No. Sy r ia  Eqypt U.K. Canada2 China Morocco 

84 85 86 84 85 86 84 85 827 829 85 86 85 

1 81 LAT. 24701-2 BPL 274 H o l l  and R R R R R R N T S R  
2 81 LAT. 24948-1 BPL 1179 Ecuador R R R R R R R R R  
3 81 LAT. 24948-2 BPL 1179 Ecuador R R R R R R N T R R  
4 81 LAT. 24857-1 BPL 710 Ecuador R R R R R R R R R  
5 81 LAT. 24957 BPL 1278 Sy r ia  R R R R S R N T S R  
6 83 LAT. 5007-1 ICARDA R R R NT S NT NT S NT 
7 83 LAT. 5121-1 I CARDA R R R NT R NT NT R NT 
8 S81062-8 FLIP 83-30FB ICARDA R R R NT S NT NT S NT 
9 S81064-15 FLIP 83-31FB ICARDA R R R NT R NT NT R NT 

10 S81062-2 FLIP 83-37FB ICARDA R R R NT R NT NT R NT 
11 S81066-15 FLIP 83-38FB ICARDA R R R NT S NT NT S NT 
12 S8164-8 FLIP 83-112FB ICARDA R R R NT S NT NT S NT 
13 81 LAT. 24638-1 BPL 110 U.K. R E R N T R  R N T N T R  
14 81 LAT. 24640-1 BPL 112 U.K. R R R N T R  R N T N T R  
15 81 LAT. 24640-2A BPL 112 U.K. R R R NT NT R NT NT R 
16 81 LAT. 24640-2B BPL 112 U.K. R R R NT NT R NT NT R 
17 81 LAT. 24694-1A BPL 261 Greece R R R R R R S N T R  
18 81 LAT. 24694-16 BPL 261 Greece R R R NT NT R NT NT R 
19 81 LAT. 24694-2A BPL 261 Greece R R R NT NT R NT NT R 
20 81 LAT. 24694-28 BPL 261 Greece R R R NT NT R NT NT R 
21 81 LAT. 24698-1 BPL 266 Greece R R R R R R S N T R  
22 81 LAT. 24901-2 BPL 1056 Turkey R R R NT NT R NT NT R 
23 81 LAT. 24996 BPL 1538 Nether lands R R S NT R R NT NT R 
24 81 LAT. 25003 BPL 1546 Nether lands R R S NT S R NT NT R 
25 S81077-1 - I CARDA R R NT NT R S NT NT R 
26 81 LAT, 25111 BPL 1802 E t h i o p i a  R R R NT NT R NT NT R 
27 81 LAT. 25114-1 BPL 1821 E t h i o p i a  R R R R R R S NT S 
28 Rebaya 40 ILB 365 E g~ p t  S S S S S S S N T R  
29 Sy r ian  l o c a l  l a r g e  ILB 1814 ICARDA S S S R S R S S R  
30 Local  check - - NT NT NT S S S S S R 

1. Disease r a t i n  s were made on ICARDA's 1-9 r a t i n g  sca le .  
2. React ions i n  Zanada were recorded i n  mois t  chambers i n  1985 f o r  i s o l a t e s  B27 and B29. 



r e s i s t a n t  t o  chocolate spot. 

1.2.1.4. Reconbination of Disease Resistance with Local Adaptation 

A t  Tel Hadya l o c a l  germplasm from Eth iop ia ,  Egypt, China and Sudan was 

used f o r  crossing t o  disease r e s i s t a n t  l i n e s  (Table 1.2.6). F  and F 
2  3 

bulks w i l l  be suppl ied i n  1987 along w i t h  F se lec t ions  made f o r  
2  

disease res is tance a t  ICARDA i n  the  1986187 season. A d d i t i o n a l l y  and 

espec ia l l y  f o r  Sudan, backcrosses t o  the  country parent w i l l  be made 

f o r  some crosses i n  the 1986/87 season. Select ions w i l l  a l so  go i n t o  

progeny rows w i t h  l i n e s  fed  i n t o  p re l im ina ry  y i e l d  t r i a l s  and F bulks 
3 

t o  go i n t o  the  i n t e r n a t i o n a l  F nurseries. New s i n g l e  crosses w i l l  be 
4  

made w i t h  new res is tance sources i n  t h e  1986187 season. 

L.D. Robertson and S.B. Hanounik. 

1.2.1.5. Resistance to Aphis fabae 

Resistance t o  Aphis fabae i n  faba beans was screened using 745 BPL 

accessions i n  a  p l a s t i c  house a t  Tel Hadya, Syria. F i ve  p lan ts  per 

l i n e  were i n f e s t e d  w i t h  aphids and were l a t e r  scored on a  scale o f  1 t o  

4  w i t h  l = v e r y  r e s i s t a n t  and 4=very susceptible. O f  t h e  745 tes ted 30 

were ra ted  r e s i s t a n t  (Table 1.2.7). These 1  ines w i l l  be rescreened i n  

1986/87 w i t h  a  more d e t a i l e d  study o f  t h e i r  res is tance.  

L.D. Robertson and C. Cardona. 

1.2.1.6. Autofertile Inbred Lines 

An a u t o f e r t i l i t y  eva luat ion  was made f o r  840 BPL accessions by 

comparing t h e  number o f  seedslpl  ants and podslpl  an t  w i t h  t r i p p e d  and 

nontr ipped p l  ants when grown under insect-proof  mesh covered 



Table 1.2.6. Crosses made f o r  d i f f e r e n t  countries/regions in 1985186. 

Country1 Resistant  t o  Deter- IVS Large Total 
Region Botrytis  Ascochyta Rust Virus Oro- Stem Root Total minate seed crosses  

banche nematode ro t  

Ethiopia 16 - 16 - - - - 32 - - 6 38 
China 10 - 6 - - - - 16 14 - - 30 
North Africa 10 10 - - 4 - - 24 - - 8 32 
E gY p t  10 - 10 10 10 6 - 46 - 4 - 50 
Sudan - - - 18 - - 28 46 - - - 46 
Syria 5 2 - - - - - 7 - - 3 10 

Total 51 12 32 28 14 6 28 171 14 4 17 206 



Table 1.2.7. Aphid res i s t ance  of 740 BPL accessions. 

Visual Damage Score 1 Number of B P L ' s  

Where l=no  .apparent aphid damage, 2=s l igh t  damage, some 
cur l ing  of leaves ,  3=heavy damage, cur l ing  of leaves ,  
honeydew production, and 4=severe damage, extreme cur l ing  
of leaves,  heavy honeydew production, s tunt ing of p lants .  



Tab le  1.2.8. G r a i n  y i e l d ,  100-seed we igh t ,  f l o w e r i n g  da te ,  p l a n t  h e i g h t ,  
and a u t o f e r t i l  i t y  (seed i ndex  ) o f  15 BPL access ions  and f o u r  
checks grown a t  Te l  Hadya i n  1985186. 

1 G r a i n  y i e l d  100-seed F l o w e r i n g  P l a n t  
L i n e  Seed i ndex  ( t l h a )  we igh t  d a t e  h e i g h t  

( 9 )  (days)  (cm) 

BPL 65 
BPL 52 
BPL 46 
BPL 442 
BPL 22 
BPL 596 
BPL 1043 
BPL 725 
BPL 47 
BPL 451 
BPL 24 
BPL 571 
BPL 581 
BPL 435 
BPL 68 
I L B  1814 
ILB 1270 
I L B  1816 
ILB 1817 

L.S.D. (5%) - 1.08 17 .O 2.6 11.7 
C.V. ( % )  - 26 16 2 11 

1 )  Seed i ndex  = (number o f  s e e d l p l a n t  n o n - t r i p p e d ) l ( n u m b e r  o f  seeds/ 
p l a n t  t r i p p e d ) .  





screenhouses. These l i n e s  had been through a t  l e a s t  6  o r  7 s e l f i n g  

cyc les  under i n s e c t - p r o o f  mesh covered screenhouses. A  l a r g e  v a r i a t i o n  

was seen i n  t h e  d i s t r i b u t i o n  o f  a u t o f e r t i l i t y  (F i gu re  1.2.1). The 

c o r r e l a t i o n  between t h e  seeds fp lan t  and pods lp l an t  i n d i c e s  was 0.91**. 

A u t o f e r t i l i t y  can be very  impo r tan t  when i n s e c t  p o l l i n a t o r s  a re  

no t  p resen t  and a u t o s t e r t i l  i t y  can r e s u l t  i n  severe y i e l d  losses.  

L i nes  w i t h  h i g h  a u t o f e r t i l i t y  and h i g h  y i e l d  were found i n  t h e  840 BPL 

accessions t e s t e d  and they  i nc l uded  1  arge seeded 1  i nes (Table 1.2.8). 

There were s i x  l i n e s  t h a t  exceeded t h e  best  check f o r  g r a i n  y i e l d  w i t h  

an a u t o f e r t i l i t y  index o f  0.75. These l i n e s  w i l l  be t e s t e d  f o r  y i e l d  

and a u t o f e r t i l i t y  again and be used i n  t h e  c ross ing  program i n  1986187. 

L.D.Robertson and M. E l  -Sherbeeny. 

1.2.2. Development o f  Improved Cul ti v a r s  and Genetic Stocks f o r  Assured 

Mo i s tu re  Environments 

Faba beans i n  most o f  t he  ICARDA r e g i o n  a re  grown where t h e r e  

i s  adequate r a i n f a l  l /supplementary  i r r i g a t i o n . T o  o b t a i n  h i g h  and s t a b l e  

y i e l d ,  genotypes w i t h  h i g h  y i e l d  p o t e n t i a l  and r e s i s t a n c e  t o  Ascochyta 

fabae, B o t r y t i s  fabae, Urornyces fabae, Orobanche c rena ta  and 

D i t y l enchus  d i p s a c i  a re  needed. Emphasis was, t h e r e f o r e ,  p laced  i n  

develop ing such genotypes. Sources o f  r e s i s t a n c e  f o r  these p a r a s i t e s  

i d e n t i f i e d  f rom germplasm e v a l u a t i o n  have been used i n  t h e  c r o s s i n g  

program i n  i nc reas ing  frequency. For  t h e  1985186 season most o f  t h e  

crosses involved a t  l e a s t  one paren t  r e s i s t a n t  t o  a  pes t  (Tab le  1.2.9). 

Th i s  t r e n d  w i l l  con t i nue  i n  f u t u r e .  

Crosses were undertaken i n  t h e  1985/86 season a t  Te l  Hadya and 

L a t t a k i a ,  S y r i a  f o r  severa l  n a t i o n a l  programs i n c l u d i n g  E th iop ia ,  

Egypt, China, Sudan, and t h e  No r th  A f r i c a n  reg ion.  Disease r e s i s t a n t  

crosses have been a l ready  d iscussed (Table 1.2.6). A d d i t i o n a l l y ,  



Table 1.2.9. Number of crosses made f o r  various t r a i t s  or 
reasons in the  1985/86 season and planned f o r  
1986/87 (excluding a l t e r n a t i v e  plant  types) .  

Number of crosses 
1985186 1986187 

Ascochyta fabae res i s t ance  60 50 
Botryt is  fabae res i s t ance  60 50 
Uromyces fabae res i s t ance  20 20 
Multiple d isease  res is tance  20 40 
Protein percentage 10 - 
Earl i ness - 20 
Yield - - 
National Programs 204 120 

- - 
Total 374 300 



crosses were made w i t h  de te rmina te  1  i nes, IVS ( independent vascu la r  

supply)  l i n e s ,  and l i n e s  such as Reina Blanca and New Mammoth which 

show good adapt ion  i n  many o f  t h e  above coun t r i es .  Th i s  c r o s s i n g  w i l l  

con t i nue  i n  1986/87 w i t h  backcrosses t o  t h e  coun t r y  paren t  a l so  

i nc l uded  i n  t h e  c r o s s i n g  b lock .  

1.2.2.1. Yield Potential 

The breeding program a t  ICARDA f o r  faba beans and i t s  l i n k a g e  w i t h  t h e  

n a t i o n a l  programs i s  schema t i ca l l y  presented i n  F i g u r e  1.2.2. Th i s  

scheme makes use o f  an o f f -season  nursery  a t  Shawbak, Jordan a t  t h e  F 
1 

and F progeny row ( i nc rease  t o  p r e l  im ina ry  screening nursery )  stage 
4 

r e s u l t i n g  i n  a  two year  t ime  saving. Also, Brass ica  napus i s  used f o r  

segregat ing popu la t ions ,  progeny rows, p r e l i m i n a r y  sc reen ing  nu rse r i es ,  

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

s e l e c t i o n s  a re  made w i t h i n  t h e  F popu la t ions  ( a t  Te l  Hadya f o r  y i e l d  
2 

and a t  L a t t a k i a  f o r  disease r e s i s t a n c e )  and F progeny rows grown where 
3 

s e l e c t i o n s  a r e  made f o r  y i e l d ,  f r o s t  r e s i s t a n c e  and d isease res is tance ,  

w i t h  these s e l e c t i o n s  go ing t o  L a t t a k i a  as F progeny rows where 
4 

s e l e c t i o n s  a r e  made f o r  inc rease  f o r  p r e l i m i n a r y  sc reen ing  nu rse r i es  

(PSN). L ines  a re  then  advanced th rough PSN's and p re l im ina ry ,  advanced 

and i n t e r n a t i o n a l  t r i a l s  us i ng  mu1 t i l o c a t i o n  t e s t i n g .  B rass i ca  napus 

i s  used f o r  p o l l i n a t i o n  c o n t r o l  i n  t r i a l s .  Th i s  reduces t h e  

i n t e r - m i x i n g  of genotypes caused by bee p o l l i n a t i o n ,  which a l l ows  f o r  

more mu1 t i - l o c a t i o n  t e s t i n g  o f  genotypes e a r l i e r  i n  t h e  s e l e c t i o n  

scheme because t r i a l  seed can be used f o r  seed m u l t i p l i c a t i o n  purposes. 

I n  r e p l i c a t e d  y i e l d  t r i a l s  t h e  h i ghes t  y i e l d  a t  Te l  Hadya i n  t h e  

1985186 season was 5.72 t l h a  compared t o  o n l y  2.5 t l h a  i n  t h e  1984/85 

season where f r o s t  severe ly  reduced y i e l d s .  Rep l i ca ted  y i e l d  t r i a l s  o f  

879 1  i nes  were conducted a t  Te l  Hadya under i r r i g a t e d  c o n d i t i o n s  d u r i n g  

t h e  1985186 season (Table 1.2.10). There were 354 e n t r i e s  t h a t  



F i g u r e  1.2.2. The Faba Bean Breeding Program a t  ICARDA. 

Crosses - Tel Hadya 

- F P o p u l a t i o n s  <. 
~ i t i o n a l  Programs 

V 

FZ Shawbak 

FBI F4N B u l k  
v 

- < 
N a t i o n a l  Programs 

F2 L a t t a k i a  (Screenhouse)  

I I S P S  

v 
E a r l y  G e n e r a t i o n  F3 Progeny Rows T e l  Hadya 

P rogen ies  
N a t i o n a l  Programs 

'Fa Progeny Rows L a t t a k i a  
I 1 SPS 
V 

F5 I n c r e a s e  Shawbak 
I 

B u l k  

E a r l y  G e n e r a t i o n  L i n e s e  
N a t i o n a l  Programs 

PS'N - B r a s s i c a  T e l  Hadya 

PYT,  A Y T  
Tel  Hadya, T e r b o i ,  L a t t a k i a  \ p!T 

AYT 

I 
on-?arm T r i a l s  



Table 1.2.10. Resu l ts  of faba bean y i e l d  t r i a l s  grown a t  Tel Hadya, S y r i a  d u r i n g  t h e  1985186 season. 

T r i  a1 No. o f  No. o f  l i n e s  Gra in  Y i e l d  (kgfha x000) Checks 
t e s t  exceedinq T r i a l  ( s )  Best l i n e  Best. check L.S.D. C. V. . . 
e n t r i e s  bes t  check mean mean mean check vs. ( % )  

t o t a l  s i g n i f i c a n t l y  l i n e  (5%) 
(P=0.05) 

FBIYT-L 
FBIYT-S 
FBISN-L 
FBISN-S 
FBEYT-L 
FBEYT-S 
FBAYT-L 
FBAYT-S 
FBPYT-L 
FBPYT-S 
FBPYT-Di sease 
FBAYT-Rainfed 

ILB 1814 
ILB 1814,  ILB 1819 
ILB 1814, ILB 1270 I 

ILB 1814,  ILB 1270 w cn 
ILB 1814 I 

ILB 1814, ILB 1816 
ILB 1814, ILB 1817 
ILB  1814, ILB 1816 
ILB 1814, ILB 1817 
ILB 1814, ILB 1816 
ILB 1814, ILB 1816 
ILB  1814, ILB 1816 

1. Number o f  l i n e s  exceeding t h e  bes t  small seeded check o r  s i g n i f i c a n t l y  g r e a t e r  than  t h e  bes t  smal l  seeded check. 
2. Best smal l  seeded check mean. 



exceeded the  best  check ( o r  best  small seeded check in small seeded 

t r i a l s )  and 36 of these  were s i g n i f i c a n t l y  b e t t e r  than the  check a t  t h e  

5% probabi 1 i t y  level .  

A t  Terbol, Lebanon a t o t a l  of 758 l i n e s  were y i e l d  t e s ted  in the  

1985/86 season with the  highest y i e l d  reported being 6.36 t /ha  

(Table 1.2.11). There were 311 l i n e s  t h a t  outyielded t h e  best  check 

( o r  best small seeded check in small seeded t r i a l s )  with 32 l i n e s  

s i g n i f i c a n t l y  b e t t e r  a t  the  5% probabi l i ty  level .  

A t o t a l  of 1786 F s ing le  plant  se lec t ions  were made in the  
2 

1985/86 season which wil l  be grown in  F progeny rows during the  
3 

1986187 season. From F progeny rows a t o t a l  of 1951 se lec t ions  were 
3 

made f o r  F progeny rows and 677 se lec t ions  were made from preliminary 
4 

y ie ld  t r i a l s  which will  go t o  F progeny rows in 1986187. There were 
4 

716 se lec t ions  from F progeny rows f o r  preliminary screening nurser ies  
4 

la rge  and small in 1986/87. There were 87 se lec t ions  from the  

preliminary y i e l d  t r i a l  (d i sease )  f o r  F progeny rows and 139 
4 

se lec t ions  f o r  t h e  preliminary screening nursery (d isease)  f o r  t h e  

1986/87 season. 

From PSN-L-86 192 se lec t ions  were made f o r  the  1987 PYT-L and from 

the  PSN-S-86 and PSN-Disease-86 96 se lec t ions  were made f o r  t h e  PYT-S 

in 1987. 

Ninty-six 1 ines from the  preliminary y i e l d  t r i a l s  ( l a r g e ,  small,  

and disease)  were se lec ted  f o r  advanced y i e l d  t r i a l s  in  1986/87. From 

advanced y i e l d  t r i a l s  45 l i n e s  were selected.  

L.D. Robertson. 



Table 1.2.11. Resu l ts  o f  faba bean y i e l d  t r i a l s  grown a t  Terbol ,  Lebanon d u r i n g  t h e  1985/86 season. 

T r i a l  No. o f  No. o f  l i n e s  Gra in  Y i e l d  (kg/ha x000) Checks 
t e s t  exceeding T r i a l ( s )  Best l i n e  Best check L.S.D. C.V. 
e n t r i e s  bes t  check mean mean mean check vs. (%) 

To ta l  s i g n i f i c a n t l y  l i n e  (5%) 
(P=0.05) 

FBIYT-L 
FBIYT-S 
FBISN-L 
FBISN-S 
FBEYT-L 
FBEYT-S 
FBAYT-L 
FBAYT-L 
FBPYT-S 

4.39 .996 17.1 ILB  1814 
11.9 ILB  1814, ILB 1819 4.90 .814 

I 

W 
5.04 1.088 15.8 ILB 1814, ILB 1270 u 
5.15 .921 10.0 ILB  1814, ILB 1270 I 

4.69 .646 11.7 ILB 1814 
4.59 1.063 12.7 ILB  1814, ILB 1816 
5.15 1.163 14.4 ILB  1814, ILB 1817 
6.26 .628 10.2 ILB  1814, ILB 1817 
5.16(4.1612 .952 16.2 ILB 1814, ILB 1816 

1. Number o f  l i n e s  exceeding t h e  bes t  smal l  seeded check, o r  s i g n i f i c a n t l y  g rea te r  than  t h e  bes t  smal l  seeded 
check. 

2. Best smal l  seeded check mean. 



1.2.2.2. Disease Resistance 

The major d isease  res i s t ance  work, as  mentioned e a r l i e r ,  was carr ied  

out a t  Lattakia.  A t  t h i s  locat ion environmental condit ions a r e  

conducive f o r  the  development of natural epiphytotics.  B u t  in order t o  

ensure proper screening, a r t i f i c i a l  epiphytot ics  were developed. 

In 1985/86 the  new system of screening most F populations f o r  
2 

disease res i s t ance  was s t a r t e d  a t  Lattakia.  These se lec t ions  wil l  be 

grown a t  Tel Hadya in 1986/87 in  F progeny rows and se lec t ions  made 
3 

f o r  F progeny rows t o  be screened f o r  disease res i s t ance  a t  Lattakia.  
4 

Selec t ions  from these  F progenies will  again go t o  Shawbak, Jordan f o r  
4 

an offseason increase and then t o  Tel Hadya f o r  F PSN's. This system 
6 

of se lec t ion i s  shown in  Figure 1.2.2. This means most of the  crosses 

in  Table 1.2.9 wi l l  be grown a t  Lat takia  f o r  d isease  screening. 

Ascochyta b l i g h t :  Various sources of res is tance  were used t o  make 60 

crosses f o r  ascochyta b l igh t  in 1985/86 and these wil l  be screened in 

1986187 a t  Lattakia.  A t  Lattakia 45 F populations were planted and 
2 

765 s ing le  plant  se lec t ions  were made f o r  F progeny rows t o  be grown 
3 

in Tel Hadya in 1986/87. The bulk of se lec t ions  of each cross wi l l  be 

increased t o  produce F bulks f o r  t h e  1987188 in ternat ional  F nursery. 
4 4 

Selections from 8 F populations grown in 1984185 were grown in F 
2 3 

progeny rows and 228 s ing le  plant  se lec t ions  were made f o r  F progeny 
4 

rows t o  be grown a t  Tel Hadya in 1986187. 

Nine F se lec t ions  were grown from one cross  between BPL 470 and 
5 

ILB 37. This nursery was severely af fec ted  by BYMV and the  e ight  

se lec t ions  seemed highly r e s i s t a n t  t o  both BYMV and ascochyta bl ight .  

These were increased in the  1986 off-season and wil l  be t e s t e d  in  a PYT 

in 1986/87. 



Chocolate spot: Chocolate spot r e s i s t a n t  sources were used f o r  making 

60 crosses which w i l l  be screened f o r  r e s i s t a n c e  i n  1986187 a t  

L a t t a k i a .  Chocolate spot  r e s i s t a n c e  was screened f o r  i n  43 crosses a t  

L a t t a k i a  i n  1985186 and 222 s i n g l e  p l a n t  s e l e c t i o n s  were made f o r  F  
3  

progeny rows a t  Tel Hadya i n  1986187. A d d i t i o n a l l y ,  t h e  bu l ks  o f  t h e  

s e l e c t i o n s  w i l l  be increased a t  Tel Hadya t o  p rov ide  seeds f o r  t h e  

FBIF N-88. The low r a t i o  o f  r e s i s t a n t  t o  s u s c e p t i b l e  p l a n t s  observed 
4  

i n  t h e  43 popu la t ions  was apparen t l y  due t o  some v i r a l  i n f e c t i o n s  which 

rendered p l a n t s  l e s s  r e s i s t a n t  t o  choco la te  spot. 

From 68 F progeny rows grown i n  L a t t a k i a ,  se lec ted  f rom 13 F  
3  2  

popu la t i ons  i n  1984185 f o r  choco la te  spot r es i s tance ,  174 s i n g l e  p l a n t  

s e l e c t i o n s  were made f o r  choco la te  spot r e s i s t a n c e  t o  be grown i n  F 
4  

progeny rows i n  1986187 a t  Te l  Hadya. 

I n  31 F progeny rows se lec ted  f rom 14 F  progenies, f o l l owed  by 
6  4  

an o f f -season  increase, 22 s e l e c t i o n s  were made and inc reased  i n  t h e  

1986 o f f -season  f o r  i n c l u s i o n  i n  a  PYT i n  1986187 a t  Te l  Hadya. 

Rust: 20 crosses were made i n  1985186 and these w i l l  be screened f o r  

r u s t  r e s i s t a n c e  i n  1986187 a t  L a t t a k i a .  From 14 F popu la t i ons  112 
2 

s i n g l e  p l a n t  s e l e c t i o n s  were made f o r  r u s t  r e s i s t a n c e  t o  grow i n  F 
3  

progeny rows a t  Te l  Hadya i n  1986/87. A d d i t i o n a l l y ,  t h e  b u l k  o f  t h e  

s e l e c t i o n s  w i l l  be increased a t  Te l  Hadya t o  p rov ide  seeds f o r  t h e  

FBIF N-1988. 
4  

Durable disease resistance 

Considerable evidence i s  a v a i l a b l e  today on t h e  presence o f  severa l  

races and pathogenic v a r i a t i o n s  i n  -- B.fabae, - A. fabae and U. v i c i a e  -, - 
fabae. I n  an at tempt  t o  suppress t h e  e f f e c t s ,  o r  t o  prevent  t h e  

b u i l d - u p  of such d e s t r u c t i v e  races,  genes f rom p l a n t s  t h a t  seemed t o  



have d i f f e r e n t  mechanisms o f  res is tance (disease escape, to lerance,  o r  

h y p e r s e n s i t i v i t y )  were combined. These e f f o r t s  resu l ted ,  so f a r ,  i n  

the  development o f  F  progenies w i t h  durable res is tance and greater  
6 

y i e l d  cowpared t o  the  suscept ib le  c u l t i v a r s  Rebaya 40 and Giza 4 under 

the  cond i t ions  o f  t h i s  t e s t  a t  FLIP 'S sub-s i te  i n  La t tak ia .  

F Bot  x Bot: Th is  nursery consisted o f  24 F progenies selected from 
6 6  

F  progenies o f  17 d i f f e r e n t  crosses made i n  1983 between several 
4 

chocolate spot res is tance sources, a f t e r  an off-season increase. O f  

the 24 progenies tes ted 16 were r a t e d  1, 3 o r  5, w i t h  the  remaining 8  

ra ted  7  o r  9. I n  t h i s  nursery 36 s ing le  p l a n t  se lec t ions  were made 

(Table 1.2.12). Seeds from these se lec t ions  w i l l  be p lanted i n  

1986-1987 f o r  f u r t h e r  p u r i f i c a t i o n  and t o  produce enough seeds f o r  

p re l im ina ry  y i e l d  t r i a l  s. 

F Asco. x Asco: This nursery consisted o f  65 F progenies selected 
6 6  

from F progenies o f  31 crosses made i n  1983 between several ascochyta 
4 

b l i g h t  r e s i s t a n t  sources, a f t e r  an off-season increase. A l l  o f  t he  65 

progenies were ra ted  1 o r  3  compared t o  t h e  l o c a l  check which was ra ted  

7  o r  9. I n  t h i s  nursery 77 s i n g l e  p lan t  se lec t ions  were made (Table 

1.2.13). Seeds from t h e  best 16 se lec t ions  were p lan ted dur ing  the 

1986 off-season t o  provide enough seeds f o r  i n t e r n a t i o n a l  eva luat ion  

and a lso f o r  p re l im ina ry  y i e l d  t r i a l s  i n  1986-1987. I t should be noted 

t h a t  se lec t ions  made f o r  res is tance t o  ascochyta b l  i g h t  were apparent ly 

a lso r e s i s t a n t  t o  bean ye l l ow  mosaic v i r u s  as we l l  as chocolate spot 

which occurred n a t u r a l l y  i n  t h i s  nursery i n  1985186. 

Mu1 t i  p l e  disease res is tance 

Faba bean f i e l d s  have f requen t l y  been a f fec ted  by combinations o f  

d i f f e r e n t  diseases, such as chocolate spot and r u s t  i n  Egypt, chocolate 

spot and ascochyta b l i g h t  i n  nor thern  Europe, o r  chocolate spot, 



Table 1.2.12. Chocolate spot r e a c t i o n  o f  e n t r i e s  i n  t h e  F6 B o t r y t i s  X 
B o t r y t i s  Nursery-Durable Resistance. 

Se1.86- Cross No. Parents  Disease r e a c t i o n  
1 

Lat.  Ma1 e Female CS BYMV 

L83101 
L83102 
L83103 
L83103 
L83103 
L83103 
L83103 
L83103 
L83103 
L83103 
L83103 
L83104 
L83107 
L83107 
L83108 
L83109 
L83111 
L83114 
L83114 
L83114 
L83114 
L83114 
L83114 
L83114 
L83114 
L83115 
L83115 
L83115 
L83115 
L83116 
L83116 
L83116 
L83117 
L83117 
L83117 
Rebaya 

BPL 710-2 
BPL 710-1 
BPL 1278 
BPL 1278 
BPL 1278 
BPL 1278 
BPL 1278 
BPL 1278 
BPL 1278 
BPL 1278 
BPL 1278 
BPL 1821 
BPL 1179 
BPL 1179 
BPL 261 
BPL 1196 
BPL 1821 
BPL 1179 
BPL 1179 
BPL 1179 
BPL 1179 
BPL 1179 
BPL 1179 
BPL 1179 
BPL 1179 
BPL 1196 
BPL 1196 
BPL 1196 
BPL 1196 
BPL 1278 
BPL 1278 
BPL 1278 
BPL 1179 
BPL 1179 
BPL 1179 

40 BPL 1179 

BPL 1179 
BPL 1179 
BPL 1179 
BPL 1179 
BPL 1179 
BPL 1179 
BPL 1179 
BPL 1179 
BPL 1179 
BPL 1179 
BPL 1179 
BPL 1179 
BPL 261 
BPL 261 
BPL 266 
BPL 266 
BPL 266 
BPL 1390 
BPL 1390 
BPL 1390 
BPL 1390 
BPL 1390 
BPL 1390 
BPL 1390 
BPL 1390 
BPL 1390 
BPL 1390 
BPL 1390 
BPL 1390 
BPL 1390 
BPL 1390 
BPL 1390 
BPL 1821 
BPL 1821 
BPL 1821 
BPL 1821 

Chocolate spot  (CS) , and bean y e l l o w  mosaic v i r u s  (BYMV) r e a c t i o n s  
were recorded on ICARDA's sca les  where R, MR and S denote 
r e s i s t a n t ,  moderate1 y r e s i s t a n t ,  and suscep t i b l e  reac t ions ,  
r espec t i ve l y .  



Table 1.2.13. Ascochyta b l ight  reaction of e n t r i e s  in the  F6 Ascochyta 
X Ascochyta Nursery - Durable Resistance. 

Se1.86- Cross No. Parents Disease react ion 1 

Lat . Ma1 e Female AB CS BYMV 

I L B  37 
I L B  37 
I L B  37 
ILB 37 
ILB 37 
ILB 37 
ILB 37 
ILB 37 
ILB 37 
ILB 37 
ILB 37 
I L B  37 
I L B  37 
ILB 37 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 435 
BPL 435 
BPL 435 
BPL 435 
BPL 435 
BPL 460 
BPL 460 
BPL 460 
BPL 460 
BPL 460 
BPL 460 
BPL 460 
BPL 460 
BPL 471 
BPL 471 
BPL 471 

BPL 2485 
BPL 2485 
B P L  2485 
BPL 435 
BPL 460 
BPL 460 
BPL 460 
BPL 460 
15563-3 
15563-3 
15563-3 
15563-3 
15563-3 
15563-3 
ILB 37 
ILB 37 
ILB 37 
BPL 460 
B P L  460 
BPL 471 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 818 
BPL 818 
B P L  2485 
BPL 2485 
ILB 37 
ILB 37 
BPL 472 
BPL 2485 
BPL 2485 
BPL 2485 
ILB 37 
ILB 37 
BPL 266 
15563-3 
15563-3 
BPL 2475 
BPL 2485 
BPL 2485 



Table 1.2.13. ( C o n t ' d . )  

Se1.86- Cross No. Parents  
La t  . Ma1 e Female 

Disease r e a c t i o n  1 
AB C S BYMV 

L83143 
L83143 
L83143 
L83145 
L83145 
L83149 
L83149 
L83149 
L83149 
L83149 
L83149 
L83149 
L83149 
L83150 
L83150 
L83150 
L83151 
L83151 
L83152 
L83152 
L83152 
L83153 
L83153 
L83153 
L83155 
L83156 
L83156 
L83158 
L83158 
L83158 
L83 158 
L83159 
L83159 
Giza 4 

BPL 471 
BPL 471 
BPL 471 
BPL 471 
BPL 471 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 472 
BPL 266 
BPL 266 
BPL 266 
BPL 266 
ILB 37 
ILB 37 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 471 
BPL 471 

- 

ILB 37 
ILB 37 
ILB 37 
BPL 460 
BPL 460 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 471 
BPL 471 
BPL 471 
BPL 435 
BPL 435 
BPL 266 
BPL 266 
BPL 266 
BPL 2485 
BPL 2485 
BPL 2485 
BPL 471 
15563-3 
15563-3 
BPL 818 
BPL 818 
BPL 818 
BPL 818 
BPL 818 
BPL 818 

- 

Ascochyta b l i g h t  (AB), choco la te  spot (CS), and bean y e l l o w  mosaic 
v i r u s  (BYMV) reac t i ons  were recorded on ICARDA's 1-9 sco r i ng  sca les  
where R, MR, and S denote r e s i s t a n t ,  moderate ly  r e s i s t a n t ,  and 
suscept ib le ,  r espec t i ve l y .  



ascochyta b l igh t  and r u s t  in the  Middle East. Losses due t o  these 

combinations a r e  g rea te r  compared t o  those caused by individual 

diseases.  Therefore, our e f f o r t s  were focused on the  detect ion and 

development of new 1 i nes with mu1 t i  ple disease res is tance .  These 

e f f o r t s  resul ted  in the  detect ion of new sources with res i s t ance  t o  two 

or three  diseases.  Genes from these  sources were combined, and F 
6 

progenies showed b e t t e r  r e s i s t ance  t o  complex disease  conditions 

compared t o  local cul t i  vars (Tab1 e 1.2.14). Seeds from these  mater ia ls  

were increased during the  1986 off-season f o r  prel iminary y i e l d  t r i a l s  

and in ternat ional  evaluation in regions known t o  s u f f e r  from such 

complex disease  problems. 

Yield Testing of Disease Resistant Lines 

In 1985/86 77 d isease  r e s i s t a n t  l i n e s  were y ie ld  t e s t e d  in preliminary 

y ie ld  t r i a l s  and 15 were se lec ted  f o r  advanced y i e l d  t r i a l s .  From the  

prel iminary screening nurser ies  59 disease  r e s i s t a n t  1 i nes were 

se lec ted  f o r  preliminary y i e l d  t r i a l s  in 1986/87. In Table 1.2.15 i t  

can be seen t h a t  the re  has been progress in developing high yie ld ing 

l i n e s  with d isease  resistance.  

A t o t a l  of 482 e n t r i e s  from the  Faba Bean In te rna t iona l ,  

Preliminary, and Advanced Yield Tri a1 s were t e s ted  f o r  disease reaction 

a t  FLIP'S sub-s i te  in Lattakia.  These nurser ies  were inoculated 

separa te ly  with g. fabae, A. fabae ,  and - U. v ic iae  fabae,  then evaluated 

f o r  d isease  reaction.  Although none of the  e n t r i e s  was r e s i s t a n t  t o  

a l l  of t h e  t h r e e  pathogens used f o r  inoculat ion,  these  evaluations 

revealed the  presence of 88, 214 and 42 e n t r i e s  with moderate 

res is tance  t o  chocolate spot ,  ascochyta b l igh t  and rust, respectively.  

L.D. Robertson and S.B. Hanounik. 



Table 1.2.14. M u l t i p l e  disease res i s tance  o f  c e r t a i n  faba bean germplasm l i n e s  and F6 
f a m i l i l i e s .  

Accession O r i g i n  o r  Disease r e a c t i o n a  
o r  cross ~ a r e n t s  Chocolate Ascochvta Rust A1 t e r n a r i  a  Stem- 

spot  b l  i i h t  spot phyl  ium 
84 85 86 84 85 86 84 85 86 84 85 86 84 85 86 

BPL 1179 Ecuador R R R  N T ~ N T N T R R R  R R  R R R R  
BPL 710 Ecuador R R R  N T N T N T R R R  R R  R  R R R  
BPL 266 Greece R R R  R R  R  R R R  R R  R R R R  
L82003-2 261x472 R  R  R  R  R  R  NT NT NT NT NT NT NT NT NT 
L82004-1 261x74 R  R  R  R  R  R  NT NT NT NT NT NT NT NT NT 
L82005-1 472x710 R R  R  R R  R  R R R  N T N T N T N T N T N T  
L82007-2 460x710 R R  R  R R  R  R R R  N T N T N T N T N T N T  
L82009-2 A2X1179 R R R  R R  R  R R R  N T N T N T N T N T N T  
L82010-3 15563x1179 R  R  R  NT NT NT R  R  R  NT NT NT NT NT NT 
L82011-2 15563x710 R  R  R  NT NT NT R  R  R  NT NT NT NT NT NT 
ILB 1814 Sy r i an  l o c a l  S S S  S S  S S S S  S S  S S S S  
I L B 1 8 2 1  E g y p t i a n l o c a l  S  S  S  S  S  S  S  S  S  S S S S  S S 
ILB 365 E g y p t i a n l o c a l  S  S S  S S  S S S S S S S S  S S 

a R  = r es i s tance  denotes 1, 3, o r  5 and S  = s u s c e p t i b i l i t y  denotes 7 o r  9 on ICARDA's 1-9 
sco r i ng  scale.  
NT = n o t  tes ted .  



1.2.2.3. Adaptability of Faba Beans to Environments 

Previous repor t s  have refer red  t o  t h e  lack of wide adap tab i l i ty  found 

f o r  faba beans over many environments. In 1984 a s e r i e s  of 25 crosses  

were made between f i v e  1 ines a t  ICARDA and f i v e  l i n e s  from N .  Europe 

(Univ. of Hohenheim, W.Germany) t o  produce populations f o r  simultaneous 

se lec t ion and reciprocal t e s t i n g  followed by se lec t ion  and 

recombination t o  produce a faba bean germplasm pool with wide 

adaptabi l i ty .  In 1985 double crosses  among the  F ' s  of the  or ig inal  25 
2 

crosses were made and were grown in 1985/86 t o  produce the  base 

population f o r  se lec t ion.  This wil l  be planted f o r  t h e  f i r s t  se lec t ion 

cycle both a t  Tel Hadya, Syria and Hohenheim in W.Germany. 

Another approach t o  the  problem of adap tab i l i ty  i s  t o  send 

segregating populations from crosses  of local populations with l i n e s  

se lec ted  f o r  s p e c i f i c  t r a i t s  t o  provide useful v a r i a b i l i t y  f o r  

se lec t ion a t  d i f f e r e n t  locations.  Crosses made in  1986 and those 

planned f o r  1987 f o r  national programs a re  l i s t e d  in  Table 1.2.16. 

Providing of populations with s p e c i f i c  t r a i t s  and adaptabi 1 i t y  t o  

various condit ions wi l l  be of increasing importance in coming years. 

Speci f ic  t r a i t s  requested include rust, ascochyta b l i g h t ,  chocolate 

spot ,  stem nematode, v i rus ,  and orobanche res is tance .  Also, crosses t o  

determinate and IVS types and a l s o  l a rge  seeded types such a s  Reina 

Blanca, Aquadulce and New Mammoth with wider adap tab i l i ty  have been 

requested. 

Addit ionally,  F progenies and l i n e s  from preliminary and advanced 
3 

yie ld  t r i a l s  have been sent  t o  nat inal  programs f o r  se lec t ion in  

d i f f e r e n t  environments. Populations and l i n e s  of t h i s  type d i s t r ibu ted  

f o r  the  l a s t  two years  a re  l i s t e d  in  Table 1.2.17. 



Table 1.2.15. G ra in  y i e l d  and f l o w e r i n g  date o f  some l i n e s  se lec ted  f o r  
d isease r e s i s t a n c e  and y i e l d .  

L i n e  Gra in  y i e l d  F lowe r i ng  da te  R e s i s t a n t  t o  
( t / h a )  (days) 

L83116-39 4.59 
L83131-35-2 4.44 
L83145-62-1 4.13 
L83152-89-3 3.95 
82~AT.30047-1-(1-1) 3.89 
S83135-5 3.87 
L83156-96 3.86 
S83135-6 3.80 
ILB 1814 3.82 
ILB 1816 3.19 
Test  e n t r y  mean 3.28 

L.S.D. (5%) 0.754 
C.V. ( % )  16.9 

B o t r y t i s ,  BYMV 
B o t r y t i s ,  ascochyta, BYMV 
B o t r y t i s ,  ascochyta, BYMV 
B o t r y t i s ,  ascochyta, BYMV 
Ascochyta 
Ascochyta 
B o t r y t i s ,  ascochyta, BYMV 
Ascochyta 
Suscep t i b l e  
Suscep t i b l e  

Table 1.2.16. Crosses made f o r  va r i ous  c o u n t r i e s  o r  r eg ions  i n  
1986 and planned f o r  1987. 

No. o f  Crosses 
Country/Regi on 1986 1987 

Egypt 
E t h i o p i a  
Sudan 
China 
No r th  A f r i c a  
S y r i a  

To ta l  206 140 



Table 1.2.17. Dis t r ibut ion of F and F3 bulks and e a r l y  generation 
1 ines t o  national firograms in 1985 and 1986. 

Year Country No. of Type of Materi a1 
l ines /c rosses  

Yemen 
Ethiopia 
Morocco 
Tunisia 
Tunisia 
Tunisia 

Sudan 
E gY P t  
China 

E gY P t  
Egypt 
EWPt 
Egypt 
Turkey 
Turkey 
Turkey 

Algeria 

France 
Denmark 
Ethiopia 

Sudan 
N.  Yemen 

N.  Yemen 

E l i t e  t r i a l  l i n e s  
F3 progenies 
F2 and F3 bulks 
F3 bulks 
F Progenies 
~ S r e e n i  ng  Nursery-earl y 

generation l i n e s  
F bulks 
~ 2 i  na Bl anca mass se lec t ions  
Determinate l i n e s  

ILB 1270, lOOkg 
IVS 1 ines 
Small seeded 1 ines 
Determinate 1 i nes 
Determinate 1 i nes 
Large seeded l i n e s  
Lines f o r  increase  and y ie ld  

t r i a l s  
Lines f o r  mult i location 

t e s t i n g  
Determinate l i n e s  
Determinate l i n e s  
F4 Progenies,l  large- 

seeded ILB 
Landraces f o r  mass se lec t ion 
Multilocational t e s t i n g  of 

E l i t e  l i n e s  
FLIP 84-14FB, FLIP 84-41FB 

f o r  On-farm T r i a l s  



M a t e r i a l  has been used d i r e c t l y  and through s e l e c t i o n  w i t h i n  bu lks  

and l i n e s  by breeders on s i t e .  I n  Egypt severa l  l i n e s  have been 

se lec ted  f o r  advanced y i e l d  t r i a l s  and many f o r  p r e l i m i n a r y  t r i a l s  and 

nurser ies .  A  reques t  has been met f o r  a  l a r g e  q u a n t i t y  o f  seed o f  

'Reina Blanca '  and seed o f  a  mass s e l e c t i o n  f o r  sma l l e r  seed s i z e  

w i t h i n  t h i s  has a l s o  been provided. I n  E t h i o p i a  approx imate ly  70 F  
4  

progenies have been se lec ted  f rom progenies p rov ided  by ICARDA which 

are adaptable and have l a r g e  seed s ize,  a t  l e a s t  t h r e e  t imes  t h e  seed 

s i z e  o f  t h e  l o c a l .  These a l so  have cream c o l o r  which i s  p r e f e r r e d  over 

t h e  l o c a l  dark  seed co lo r .  One l i n e ,  New Mamoth, has been i d e n t i f i e d  

f rom ICARDA n u r s e r i e s  which i s  w e l l  adapted i n  E t h i o p i a  and has t h e  

advantage o f  l a r g e  cream c o l o r  seed. I n  Turkey e leven  l i n e s  were 

i d e n t i f i e d  f rom a  screening nursery  and a  request  met f o r  a  r e p l i c a t e d  

t r i a l  and seed f o r  increase. From ICARDA i n t e r n a t i o n a l  t r i a l s  59 l i n e s  

were i d e n t i f i e d  f o r  m u l t i l o c a t i o n a l  t e s t i n g  i n  Tun is ia .  Also, 73 l i n e s  

have been requested f o r  f u r t h e r  t e s t i n g  i n  T u n i s i a  based on a  spec ia l  

screening nursery  provided. A request  has been met f o r  seed f o r  

r n u l t i l o c a t i o n a l  t e s t i n g  o f  16 l i n e s  i n  No r th  Yemen. A lso requested 

were two l i n e s ,  FLIP 84-14FB and FLIP84-41FB, f o r  on-farm t r i a l s  i n  t h e  

1986/87 season. 

L.D. Robertson. 

1.2.3. Cultivars for Low-Rainfall Environments 

E f f o r t s  have been made i n  t h e  pas t  t o  develop h i g h  and s t a b l e  y i e l d i n g  

faba bean c u l t i v a r s  and agronomy capable o f  produc ing an economic d r y  

seed y i e l d  i n  low r a i n f a l l  (300-400 mn) environments so t h a t  farmers 

t h e r e  may g e t  another  c rop  o p t i o n  and may d i v e r s i f y  t h e i r  cropping. I n  

t h e  1985/86 season work on r a i n f e d  faba bean breeding was be ing phased 

o u t  and o n l y  one t r i a l ,  t h e  FBAYT-Rainfed-86 was grown. Two 1  ines  

exceeded t h e  checks, bu t  n o t  s i g n i f i c a n t l y .  Th i s  work w i l l  be 

d i scon t i nued  i n  1986/87. L.D. Robertson. 



1.2.4. Development of Alternative Plant Type Faba Bean Genetic Stocks 

and Breeding Hethology 

1.2.4.1. Determinate Faba Bean Genetic Stocks 

The determinate habit is of potential importance in faba bean 
production areas which are either irrigated or are highly fertile. Its 
use will stem from the curtailment of vegetative growth, which is 
currently excessive under these conditions, and a corresponding 

increase in harvest index. 

The 'topless' mutant from N. Europe is poorly adapted to the 
Mediterranean environment, and efforts are being made to transfer the 

character into an adapted background. Crosses made with at least one 
determinate parent numbered 120 this season (Table 1.2.18). These were 
increased in the off season and F populations will be screened for 

2 
determinate plants in the 1986/87 season. Increased emphasis is being 

given to crosses for disease resistance with determinate lines and for 
straw strength. From F popul ations 1727 determinate selections were 

2 
made which will be grown in F determinate progeny rows in 1986/87. 

3 
These included 285 selections from F disease resistant determinate 

2 
populations which will be grown at Lattakia for disease resistance 
selections. From F determinate progeny rows 477 selections were made 

3 
for F progeny rows, with 104 from disease resistant determinate 

4 
crosses which will be grown at Lattakia for disease screening. Also, 

200 F determinate bulks were harvested for disease resistance 
3 

screening at Lattakia in 1986/87. Selections from F determinate 
4 

progeny rows and PYT's for determinate PSN's in 1986/87 numbered 400. 

There were 290 selections from F progeny rows which were increased in 
3 

the offseason nursery and will be included in a PSN-determinate or 
PYT-determinate based on seed supply. 



Selections were made in progeny rows and nurser ies  and t r i a l s  f o r  

p lants  with l a r g e r  seeds and reduced branching and more podded 

nodeslbranch. A1 so increased straw s t rength  was se lec ted  f o r  and wi 11 

receive a higher p r i o r i t y  in se lec t ion and in the  crossing program. 

Rep1 ica ted  y ie ld  t r i a l s  were conducted with 237 determinate 1 ines  

in preliminary y i e l d  t r i a l s  a t  Tel Hadya and Lattakia (Table 1.2.19). 

In the  advanced y i e l d  t r i a l  a t  Lattakia four determinate l i n e s  exceeded 

t h e  indeterminate check. I n  the  advanced and preliminary y ie ld  t r i a l s  

a t  Tel Hadya the re  were determinate l i n e s  not s i g n i f i c a n t l y  l e s s  than 

t h e  best  indeterminate check, ILB 1814. The highest determinate y ie ld  

was 4.44 t l h a ,  t h e  highest determinate y ie ld  recorded t o  date. I t  i s  

hoped t o  plant  most determinate y i e l d  t r i a l s  e a r l i e r  f o r  the  1986187 

season. For 1985/86 they were l a t e  planted because of delay in 

receiving seed from the  offseason. 

L.D. Robertson. 

1.2.4.2. Independent Vascular Supply Lines ( I V S )  

These a r e  1 ines where each flower in  a receme has an independent 

vascular supply, the  r e s u l t  of which i s  t h a t  a l l  flowers in a raceme 

produce pods and flower shedding i s  g rea t ly  reduced. These IVS l i n e s  

were. grown a t  ICARDA in  1984185 f o r  t h e  f i r s t  time and twenty crosses 

were made though only a few seeds of each cross  were obtained because 

of f r o s t  suscept ib i l  i t y  of the  s i x  1 ines received from the  University 

of Durham. Crosses made in 1986 a r e  given in Table 1.2.18. 

From populations grown in  1984185 from seed received from Durham 

several se lec t ions  were made and increased in  t h e  offseason nursery and 
grown in an e a r l y  generation y ie ld  t r i a l .  Two l i n e s  gave y i e l d s  of 

3.82 and 3.24 t /ha  versus 3.85 t /ha  of the  normal check I L B  1814. 



Table 1.2.18. Determinate and IVS Crosses made in 1986 and 
planned for 1987. 

Cross Type 
Determinate IVS 

1986 1987 1986 1987 

Yield 8 1 80 10 15 
Botrytis 10 30 - 15 
Ascochyta 4 15 - 5 
Rust - 20 - 5 
Closed Flower 
Determinate x IVS 
Total 

1 ( 1  (1511 (1511 
120 170 25 5 5 

1 Listed both determinate and IVS totals. 



Table 1.2.19. Resu l ts  o f  de te rmina te  y i e l d  t r i a l s  grown a t  Te l  Hadya and L a t t a k i a ,  S y r i a  i n  
1985186. 

T r i a l  

G ra in  Y i e l d  ( t / ha )  
N o . o f  N o . o f  Best Bes t  L.S.O. C.V. Checks 
l i n e s  l i n e s  T r i a l  l i n e  check check vs % 

exceeding mean mean mean l i n e  (5%) 
check 

AYT-Det-1, Date 1 15 0 2.89 3.23 3.55 0.549 24.4 ILB 1814 
AYT-Det-1, Date 2 15 0 2.63 2.91 3.58 0.549 24.4 ILB 1814 
AYT-Det-1, L a t t a k i a  15 4 2.50 3.10 2.69 0.805 19.3 ILB 1814 
AYT-Det-2 45 0 2.46 2.96 4.03 0.895 22.5 I L B 1 8 1 4 , I L B 1 8 1 6  
PYT-Det 237 0(5): 2.69 4.23 4.57 0.500 18.0 ILB 1814, ILB 1816 
PYT-Det , L a t t a k i a  237 o (1 )  2.54 4.44 5.06 0.746 23.2 ILB 1814, ILB 1816 

Exceeding smal l  seeded check ( I L B  1816). 



From populat ions grown f o r  I V S  and other  crosses 522 se lec t ions  

were made f o r  progeny rows and f o r  t h e  best se lec t ions  an increase was 

made i n  the  offseason so t h a t  an e a r l y  generat ion t r i a l  can be 

conducted. 

L.D. Robertson. 

1.2.4.3. Yield Camponents with Determinate Populations 

I n  1984185 y i e l d  component d a ~ a  was taken on t e n  p lan ts  o f  each o f  

t h ree  rep1 i c a t i o n s  o f  15 determinate populations. Analys is  was done 

using path c o e f f i c i e n t s  t o  determine d i r e c t  and i n d i r e c t  e f f e c t s  i n  

1986 using the  t o t a l  p l a n t  data as a bu lk  determinate populat ion. 

The l a r g e s t  v a r i a b i l i t i e s  were w i t h  seed y i e l  d /p l  ant,  podslp lant  , 
seedslplant,  and podded nodes/plant wh i l e  10 seed weight, seedslpod, 

and pods/podded nodes showed a smal ler  v a r i a b i l  i t y  (Table 1.2.20). The 

l a r g e s t  c o r r e l a t i o n s  w i t h  y i e l d  were w i t h  podslpl  ant, seedslpl  ant and 

podded nodes/plant (Table 1.2.21). The c o r r e l a t i o n s  o f  10 seed weight 

w i t h  other  y i e l d  components were small and o f  no consequence. 

Cor re la t ions  among podslpl  ant, seedslp l  ant  and podded nodeslpl  ant were 

large. Table 1.2.22 shows the  d i r e c t  and i n d i r e c t  e f f e c t s  f o r  y i e l d  o f  

t he  various component t r a i t s .  Seedslplant was the on ly  y i e l d  component 

w i t h  a h igh  c o r r e l a t i o n  w i t h  y i e l d  through a d i r e c t  e f f e c t ;  t he  h igh  

co r re la t i ons  o f  podslp lant  and podded nodeslplant w i t h  y i e l d  were 

most ly  through the  i n d i r e c t  e f f e c t  o f  seedslplant.  I t seems t h e  e f f e c t  

o f  seedslpod and a lso o f  podslpodded node i s  minimal and the re fo re  

se lec t i on  f o r  pods/plant would be an e f f e c t i v e  s e l e c t i o n  c r i t e r i a ,  as 

shown prev ious ly  w i t h  F populat ions o f  indeterminate faba beans. 
2 



Table 1.2.20. The mean, range and C.V. f o r  determinate 

plants  planted in  t h e  f i r s t  week of November, 

1984 f o r  y ie ld  and y i e l d  components. 

T r a i t  Mean Range C.V.  (%) 

PodsIPl ant 6.5 2 1 55.9 

SeedsIPl ant 12.6 42 58.5 

Podded NodesIPlant 5.6 16 53.4 

10 Seed Weight ( g )  7.7 14.13 29.0 

SeedsIPod 2.0 4.2 34.5 

PodsIPodded Node 1.2 2.0 22.6 

Seed Y i el  d/Pl ant ( g )  10.2 33.57 61.3 



Tab le  1.2.21. C o r r e l a t i o n s  among y i e l d  and y i e l d  components f o r  d e t e r m i n a t e  
p l a n t s  p l a n t e d  i n  t h e  f i r s t  week of November, 1984 (d.f.=408). 

T r a i t  
Pods/  S e e d s /  Podded 10 Seed Seeds /  Pods/ Seed 
p l a n t  p l a n t  nodes/ weight  pod podded y i e l d /  

pl  a n t  node p l a n t  

P o d s l p l  a n t  1 .OO .81** .94** -.08 -.16* .21* .74** 
S e e d s l p l  a n t  1.00 .go** -.lo* .36** -09 . 90** 
Podded n o d e s l p l  a n t  1.00 -.05 -.12* -.08 .74** 
10 s e e d  we igh t  1.00 -.06 -.11* .24** 
Seeds/pod 1.00 -.13* .33** 
Pods/podded node 1 .OO .06 
Seed y i e l d l p l a n t  1.00 
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1.3. Faba Bean Diseases 

1.3.1. S tud ies  on Races i n  B o t r y t i s  fabae 

Al thouch d i f f e r e n t  i s o l a t e s  o f  B.fabae may d i f f e r  cons ide rab l y  i n  t h e i r  

v i r u i ence ,  t h e r e  are no r e p o r t s  on t h e  ex is tence  o f  p h y s i o l o g i c a l  races 

i n  t h e  pathogen. However, i n  t h e  m u l t i - l o c a t i o n  t e s t i n g  o f  severa l  

choco la te  spot  r e s i s t a n t  sources by ICARDA i t  was observed t h a t  some 

l i n e s  showed l o c a t i o n -  s p e c i f i c  r e s i s t a n c e  whereas o the rs  e x h i b i t e d  

l o c a t i o n -  non -spec i f i c  r es i s tance .  Therefore,  e f f o r t s  were made t o  

s tudy t h e  race  s i t u a t i o n  i n  -- B.fabae and t o  d i f f e r e n t i a t e  l i n e s  w i t h  

broad-based r e s i s t a n c e  f rom those t h a t  possess narrow-based res is tance .  

S i x t y  i s01  a tes  o f  -- B.fabae f rom no r the rn  S y r i a  were eva lua ted  f o r  

t h e i r  v i r u l e n c e  on Sy r i an  Local  Large faba bean and based on t h e  

frequency d i s t r i b u t i o n  (F ig .  1.3.1) o f  v i r u l e n c e  e i g h t  i s o l a t e s  

rep resen t i ng  t h e  whole range (A20, 67, 69, 847, A13, 844, 61 and 86) 

were se lected.  These were used sepa ra te l y  t o  i n o c u l a t e  s i x '  faba bean 

l i n e s ,  BPL 710, 1196, 1179-1, 1763, 1821, and ILB 1814, o f  which t h e  

f i r s t  t h ree  showed l o c a t i o n -  non -spec i f i c  r e s i s t a n c e  and t h e  remain ing 

t h r e e  a  l o c a t i o n -  s p e c i f i c  r e s i s t a n c e  t o  choco la te  spot.  I n  t e s t s  

repeated t w i c e  BPL 710, 1196 and 1179-1 revea led  no s i g n i f i c a n t  

(P = 0.01) i n t e r a c t i o n ,  whereas BPL 1763, BPL 1821 and ILB 1814 showed 

s i g n i f i c a n t  (P = 0.01) i n t e r a c t i o n  w i t h  d i f f e r e n t  i s o l a t e s  o f  B.fabae 

(Table 1.3.1). Thus BPL 710, BPL 1196 and BPL 1179-1 seem t o  c a r r y  

genes f o r  a  broad-based h o r i z o n t a l  r es i s tance .  

Based on t h e i r  v i r u l e n c e  on BPL 1763, BPL 1821 and ILB 1814, t h e  

e i g h t  i s o l a t e s  o f  B.fabae can be grouped i n t o  f o u r  c lasses,  each w i t h  a  

d i s t i n c t  d isease  p a t t e r n  (Table 1.3.1). I s o l a t e s  A20, 87, B9 and B47, 

which can be d i s t i n g u i s h e d  f rom B6 by us ing  BPL 1763 and f rom A13, B44 

and 61 by us ing  BPL 1821, cou ld  represen t  r ace  1. I s o l a t e s  A13 and 

844, which can be d i s t i n g u i s h e d  f rom B6 by us ing  BPI 1763 o r  BPL 1821 



Table 1.3.1. Choco la te  spot  r e a c t i o n  o f  -- V i c i a  faba a t  d i f f e r e n t  l o c a t i o n s  and t o  d i f f e r e n t  i s o l a t e s  o f  B o t r y t i s  fabae. 

Faba bean O r i g i n  Disease r e a c t i o n  1 

l i n e  Loca t i ons  2 I s o l a t e s  f r om S y r i a  3 

S y r i a  Egypt England Nether lands  A20 87 B9 847 A13 844 B1 86 
1982 1983 1982 1983 1982 1983 1983 Race 1 Race 2  Race 3  Race 4  

BPL 710 Ecuador R~ R R R R R R HR HR HR HR HR HR HR HR I 

BPL 1196 Spain R R R R R R R HR HR HR HR HR HR HR HR ~n w 
BPL 1179-1 Ecuador R R R R R R R R R R R R H R H R  HR I 

BPL 1763 E t h i o p i a  R R R R S  S  S  R R R R R R R  HS 
HBPL 1821 E t h i o p i a  R R R R S  S  S  R R R R H S H S S  R 
ILB 1814 S y r i a  S  S  R R S  S  S  HS HS HS HS R R HS S  
ILB 365 Egypt S  S  S  S NT NT NT NT NT NT NT NT NT NT NT 

1 )  Disease r e a c t i o n s  a t  d i f f e r e n t  l o c a t i o n s ,  and t o  d i f f e r e n t  i s o l a t e s  were recorded on ICARDA' s  choco la te  spot  sca les  
f o r  f i e l d  and detached l e a f  t e s t s ,  r e s p e c t i v e l y .  

2 )  F i e l d  e v a l u a t i o n s  i n  d i f f e r e n t  geograph ica l  r eg ions .  
3 )  Detached 1  e a f  eva l  u a t i o n  i n  t h e  l a b o r a t o r y  u s i n g  i s 0 1  a tes  f rom d i f f e r e n t  p a r t  i n  Sy r i a .  
4 )  React ions recorded on ICARDA's 1-9 s c o r i n g  sca les  where HR, R, S, and HS denote h i g h l y  r e s i s t a n t ,  r e s i s t a n t ,  

suscep t i b l e ,  and h i g h l y  suscep t i b l e ,  r e s p e c t i v e l y .  NT denotes no t  t es ted .  



PERCENT NECROSIS ON LEAF 

Figure  1.3.1, Frequency d i s t r i b u t i o n  of v i r u l e n c e  among 60 i s o l a t e s  of 
B o t r y t i s  fabae  from S y r i a ,  on t h e  f aba  bean l i n e  I L B  1814 
(mean n e c r o s i s  = 4 0 % ,  s tandard  d e v i a t i o n  = 18.8, range 
about mean 2.86 - 7 7 ,  and Variance = 355.10) ,  employing 
t h e  detached l e a f  t e s t .  



and froin B 1  by us i ng  ILB 1814, may represen t  race  2. I s o l a t e s  B 1 ,  and 

B6, which can be d i s t i n g u i s h e d  f rom each o t h e r  by us i ng  BPL 1763 and 

BPL 1821 can be des ignated t o  r ep resen t  r ace  3 and race  4 ,  

r e s p e c t i v e l y .  

The r e s i s t a n c e  r e a c t i o n  o f  BPL 1763, BPL 1821, and ILB 1814 i n  

Egypt and s u s c e p t i b i l i t y  i n  England and The Nether lands (Tab le  1.3.1) 

i n d i c a t e s  t h a t  races 1 ,  2 ,  3 and 4 a re  more common i n  Nor thern  Europe 

than  i n  t h e  M idd le  East.  A d e t a i l e d  r ace  survey i s  p lanned f o r  1986187 

i n  Egypt. I f  t h e  present  i n f e r e n c e  t h a t  race  1, 2 ,  3 and 4 are no t  

present  i n  Egypt i s  conf i rmed by t h e  survey, i t  should  be p o s s i b l e  a l s o  

t o  use genes f o r  v e r t i c a l  r e s i s t a n c e  i n  BPL 1763, BPL 1821 and ILB 1814 

along w i t h  genes f o r  h o r i z o n t a l  r e s i s t a n c e  i n  BPL 710,  BPL 1196 and BPL 

1179-1 which a re  be ing  c u r r e n t l y  used e f f e c t i v e l y .  

Surveys i n  S y r i a  i n d i c a t e d  t h a t  races 1,  2 ,  3 and 4 a re  common i n  

Tar tous,  Akkar,  Tel  Kalakh and Horns area, bu t  no t  i n  L a t t a k i a  area. 

1.3.2. Host-Pathogen Interactions in -- B-fabae 

Al though i t  i s  known t h a t  t h e  i n v a s i o n  o f  faba bean t i s s u e  by -- B.fabae 

o r  g .c ine rea  a c t i v a t e s  t h e  p r o d u c t i o n  o f  h i g h  l e v e l s  o f  phy toa lex ins ,  

r e p o r t s  on pass ive  mechanisms o f  r e s i s t a n c e  t h a t  may occur  a t  t h e  

phy l losphere  l e v e l ,  be fo re  i n v a s i o n  o f  t h e  l e a f  t i s s u e ,  a re  

f ragmentary.  Therefore p h y l l  osphere e f f e c t s  o f  choco la te  

s p o t - r e s i s t a n t  and - s u s c e p t i b l e  faba bean 1  i nes  on t h e  germina t ion  o f  

spores and germtube development o f  -- 8. fabae were s tud ied .  Such s t u d i e s  

cou ld  h e l p  i n  ( i )  p r o v i d i n g  u s e f u l  i n f o r m a t i o n  on mechanism o f  

r es i s t ance ,  ( i  i ) devel  op ing  an - -  i n  v i t r o  techn ique  f o r  r e s i s t a n c e  

screening,  ( i i i )  p r o v i d i n g  a  method f o r  s t udy ing  t h e  i n h e r i t a n c e  o f  

r es i s t ance ,  and ( i v )  deve lop ing  a  b i o l o g i c a l  c o n t r o l  o f  choco la te  spo t  

disease. 



Healthy leaves from t h e  6th node were col lec ted  from f i e l d  grown 

plants  of the  chocolate spo t - res i s t an t  (BPL 710 and BPL 1179) and 

suscept ib le  (R 40) faba bean l i n e s .  They were gently washed in water. 

Another s e t  was surface d i s in fec ted  f o r  2 minutes in 10% Chlorox 

solut ion (0.5% sodium hypochlorite) then washed s imi la r ly  with water. 

Washings from t h e  f i r s t  s e t  were used t o  permit the  study of the  e f f e c t  

of water soluble substances, and t h e  epiphytotic  micro-organisms on the  

spore germination and germ-tube elongation of -- B.fabae, whereas those 

from the  second s e t  were used t o  study of the  e f f e c t  of water soluble 

substances only. Spores of the  fungus were harvested from a 12-day old 
0 

faba bean-dextrose-agar (FDA) c u l t u r e  and incubated a t  20 C separately 

in pet r i  dishes containing leaf  washings. After  48 hrs.  the  percent 

spore germination and the  length of germtubes were measured. 

Washings from the  i n t a c t  leaves of t h e  chocolate spo t - res i s t an t  

l i n e s  suppressed spore germination (Figure 1.3.2) and germtube growth 

(Figure 1.3.3) of B. fabae s i g n i f i c a n t l y  when compared t o  the  washings 

from the  leaves of suscept ib le  l ine .  Washings of Chlorox- t r ea ted  

leaves gave l e s s  dramatic e f f e c t s  suggesting t h a t  epiphytotic  

micro-organisms played a r o l e ,  in  addit ion t o  the  water soluble 

d i f f u s a t e s ,  in the  phyllosphere e f f e c t  exhibited by the  r e s i s t a n t  

l ines .  In order t o  separate the  e f f e c t s  of epiphytot ic  micro-organisms 

and t h e i r  by-products from the  e f f e c t s  of l ea f  d i f f u s a t e s ,  the re  i s  a  

need t o  grow t h e  plants  in asep t i c  condit ions in gnotobiotic  chambers. 

This wil l  be done in 1986187. Also, e f f o r t s  wil l  be made t o  assess the  

scope of using t h i s  method in rout ine  screening of genotypes f o r  

r es i s t ance  t o  -- B.fabae. 

1.3.3. Chemical Control of 1.fabae and J.viriae fabae 

I n  v i t r o  e f f i cacy  of d i f f e r e n t  concentrat ions of four fungicides -- 
(Folpet ,  Mancozeb, Vinclozolin and Procymidone) on spore germination 
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Figure 1.3.2. The phyllosphere effect of intact and sodium hypochlorite- 
treated leaves of resistant (R) and susceptible ( S )  lines 
of -- Vicia faba, on spore germination of spores of Botrytis 
fabae. - 
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Figure 1.3.3. The phyllosphere eifect of intact and sodium hypochlorite- 
treated leaves o f  resistant (R) and :;usceptible ( S )  lines 
of Vicia f a b a ,  on tF.2 germtuhe development o f  Botrytis fabae. 



\ FOLPET 

- - - - - - MANCOZES 
- --.--- VINCLOZOLIR 

70 "\ 0-l-0-0 PROCYMIDON 

10 2 5  50 100 

RATES (PPM a.i.) 

Figure 1.3.4. Spore germination of Botrytis fabae as affected by different 
fungicides. 
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Figure 1.3.5. Spore germination of Ascochyta fabae as affected by 
different fungicides. 



- Folpe t  
-- rlancozeb 
-.- V i  n c l  ozo l  i n  

Procymidon 

Rates (ppm a . i . 1  

F i g u r e  1.3.6. Spore germina t ion  o f  Uromyces v i c i a e  fabae as a f f e c t e d  
by d i f f e r e n t  f ung i c i des .  



and germtube e longa t i on  o f  B o t r y t i s  fabae, Ascochyta fabae, and 

Uro~nyces v i c i  ae fabae was i n v e s t i g a t e d  t o  assess t h e  p rospec ts  o f  t h e i r  

f i e l d  e f f ec t i veness  i n  c o n t r o l  1  i n g  these diseases. Spores o f  -- B.fabae 

and -- A.fabae were harvested f rom 12-day o l d  FDA c u l t u r e s  whereas those 

o f  1 . v i c i a e  fabae were c o l l e c t e d  f rom n a t u r a l l y  i n f e c t e d  faba bean 
5 

leaves. A spore suspension o f  5x10 spores/ml was ob ta ined  f o r  each 

pathogen. Fung ic ides  were d i s s o l v e d  i n  d i s t i l l e d  wate r  t o  prepare 

s e r i e s  o f  concen t ra t i ons  t o  cover  t h e  r a t e s  recommended f o r  use i n  t h e  

f i e l d  and 2.9 ml o f  each was added t o  0.1 m l  o f  t h e  spore suspension o f  
0 

each pathogen i n  a  p e t r i  d i sh ,  which were then  incuba ted  a t  20 C f o r  48 

hours. Percent  spore germina t ion  and germtube l e n g t h  were measured 

a f t e r  48 hrs .  

Fo l  pe t  was s i g n i f i c a n t l y  (P = 0.05) more e f f e c t i v e  i n  i n h i b i t i n g  

spore germina t ion  and germtube e longa t i on  o f  -- B.fabae, -- A.fabae and 

U.v ic iae fabae than  t h e  r e s t  o f  f ung i c i des .  E f f e c t  o f  d i f f e r e n t  se t s  - 
o f  chemicals on spore germina t ion  o f  t h e  t h r e e  pathogens a re  shown i n  

F igures  1.3.4, 1.3.5 and 1.3.6. Because o f  s i g n i f i c a n t  s u p e r i o r i t y  o f  

Fo l  pe t  and Mancozeb i n  c o n t r o l  1  i ng t h e  spore germina t ion  and germtube 

e l  ongat ion, these chemical s  w i l l  be f i e l d  eva lua ted  d u r i n g  1986/87. 

Dr. S.B. Hanounik. 

1.3.4. Virology 

Research on v i r o l o g y  was conducted i n  c l ose  coopera t ion  w i t h  t h e  

I n s t i t u t e  o f  P l a n t  P r o t e c t i o n  (IPO) a t  Wageningen, The Nether lands. 

The work i nc l uded  v i r u s  surveys i n  t h e  reg ion ,  e v a l u a t i o n  o f  faba bean 

germplasm f o r  bean l e a f  r o l l  v i r u s  and bean y e l l o w  mosaic v i r u s  

res i s tance ,  t e s t i n g  i n t e r n a t i o n a l  increases o f  faba bean f o r  seed-borne 

v i r u s  and p roduc t i on  o f  a n t i s e r a  f o r  t h r e e  legume v i r uses .  The s a l i e n t  

f ea tu res  o f  these  s tud ies  are presented here. D e t a i l s  o f  these s tud ies  

a re  con ta ined  i n  t h e  r e p o r t  o f  t h e  Genet ic  Resources Program. 



1.3.4.1. Virus Survey 

A  t o t a l  o f  589 faba bean samples w i t h  v i r u s - l i k e  symptoms were 

c o l l e c t e d  f rom Egypt, Lebanon, Morocco, Sudan, S y r i a  and Tun is ia .  

Among t h e  sap- t ransmiss i  b l e  v i ruses ,  bean ye1 low mosaic v i r u s  was t h e  

most p reva len t  i n  a1 1  t h e  c o u n t r i e s  surveyed except T u n i s i a  where broad 

bean m o t t l e  v i r u s  was t h e  most p reva len t  v i r u s .  The i nc i dence  o f  each 

v i r u s  i n  t h e  c o u n t r i e s  surveyed i s  shown i n  Table 1.3.2. Based on 

v i s u a l  observa t ions  i n  t he  f i e l d ,  bean l e a f  r o l l  v i r u s  was t h e  most 

p reva len t  i n  most c o u n t r i e s  surveyed. 

Dr. K. Makkouk 

1.3.4.2. Genplasm screening f o r  BYW resistance 

A t  Tel Hadya, S y r i a  672 faba bean l i n e s  were eva lua ted  f o r  t h e i r  

r e s i s t a n c e  t o  BYMV us ing  mechanical i n o c u l a t i o n .  P l a n t s  were 

i n o c u l a t e d  t w i c e  w i t h  t h e  v i r u s ,  2 and 5 weeks a f t e r  sowing t h e  seeds, 

and were eva lua ted  3 weeks a f t e r  t h e  second i n o c u l a t i o n .  Nineteen 

l i n e s  showed good l e v e l  o f  BYMV r e s i s t a n c e  and these  l i n e s  w i l l  be 

re -eva l  uated d u r i n g  t he  nex t  growing season (198611987). 

1.3.4.3. Germplasm screening for  BLRV resistance 

A  t o t a l  o f  386 faba bean l i n e s  were eva lua ted  f o r  t h e i r  r e s i s t a n c e  t o  

BLRV a t  L a t t a k i a ,  Sy r i a .  A l l  p l a n t s  were a r t i f i c i a l l y  i n o c u l a t e d  w i t h  

BLRV us ing  a  m i x t u r e  o f  t h e  aph id  vec to rs  Aphis fabae and Aphis 

c racc ivora .  Over 100 s i n g l e  p l a n t  s e l e c t i o n s  r e s i s t a n t  t o  BLRV were 

made and inc reased  d u r i n g  t h e  sunmer o f  1986, and w i l l  be re -eva lua ted  

d u r i n g  t h e  nex t  growing season (198611987). 

Drs. K.M. Makkouk, L.D. Robertson and S.B. Hanounik. 



Table 1.3.2. V i ruses i d e n t i f i e d  i n  faba bean sa~noles c o l l e c t e d  f rom 
Egypt, Lebanon, Morocco, Sudan, sy r ia  and T u n i s i a  d u r i n g  
1985/86. 

No. o f  Number o f  f i e l d  sampl es which con ta ined  
samples 

Country t e s t e d  BBMV BBSV BYMV PSBMV CMV PEMV BBWV BBTMV 

Egypt 70 5 4 49 10 11 7 4 0 
Lebanon 44 0 6 4 1 0 * * * 
Morocco 7 1 0 1 0 0 * * * 
Sudan 254 45 19 145 3 6 5 1 1 
S y r i a  145 6 36 67 30 * 2 0 0 
T u n i s i a  69 41 8 8 9 13 2 1 0 

TOTAL 589 98 73 274 53 30 16 6 0 

BBMV = broad bean m o t t l e  v i r u s  BBSV = broad bean s t a i n  v i r u s  
PSBMV= pea seed-borne mosaic v i r u s  BYMV = bean y e l l o w  mosaic v i r u s  
CMV = cucumber mosaic v i r u s  BBWV = broad bean w i l t  v i r u s  
PEMV = pea ena t i on  mosaic v i r u s  BBTMV= broad bean t r u e  mosaic v i r u s  

* = no t  t e s t e d  



1.3.4.4. Detection o f  seed-borne viruses 

Since some of t h e  viruses which infect  faba beans are  seed-borne, 

procedures were developed f o r  the  detec t ion of broad bean s t a i n  v i rus  

(BBSV) and broad bean t r u e  mosaic virus (BBTMV). International  

increases of f aba bean were subjected t o  very s t r i c t  roguing ( twice) 

during the  growing season in addit ion t o  weekly insec t i c ida l  spray f o r  

beet le  control .  Seed l o t s  obtained were t e s t e d  f o r  t h e  presence of 

BBSV and BBTMV and only those which proved t o  be v i rus  f r e e  were 

forwarded t o  the  col 1 aborators. 

Drs. K.M. Makkouk and L.D. Robertson. 

1.4. Faba Bean Insec t s  and t h e i r  Control 

Studies on the  comparative economic importance of Sitona weevils and 

aphids were continued and c r i t i c a l  periods and damage l eve l s  f o r  

appropriate aphid control were iden t i f i ed .  

1.4.1. Insec t  Control Recomnendations 

Based on previous r e s u l t s  Sitona spp .  and the  aphids are  considered t o  

be the  main pests  of faba beans. In order t o  separa te  y i e l d  losses  due 

t o  Sitona spp. and aphids a t  d i f f e r e n t  plant  growth s tages  control of 

Sitona with Carbofuran a t  planting and aphid control  a t  preflowering 

and pod s e t t i n g  with Primicarb were compared. In general the  Sitona 

spp. in fes ta ion  was very low i n  a l l  t reatments,  s ince  t h e  highest 

nodule damage found was only 6.4% (Table 1.4.1). However, high 

in fes ta t ions  with Aphis fabae were found, which thereby confirmed l a s t  

years r e s u l t s  t h a t  these  a re  t h e  key pest in faba beans. The 

appl ica t ion of Primicarb a t  preflowering s tage  t o  control the ea r ly  



Table 1.4.1. Damage l eve l s  and seed y i e l d s  of faba beans (Syrian Local 
Nedium, ILB 1813) by s e l e c t i v e  control of Sitona spp. and 
aphids. Tel Hadya, 1985/86. 

Aphids Si tona Seed y i e l d  
Treatments* VDS % ND 

(1-4) (nodules damaged) kglha % increase 

Control of Sitona spp. 
+ ear ly  aphids 
+ l a t e  aphids 

Control of Sitona spp. 
+ ear ly  aphids 

Control of e a r l y  
aphids 

Control of Sitona spp.  
+ l a t e  aphids 

Control of l a t e  aphids 

Control of e a r l y  
+ l a t e  aphids 

Control of Sitona spp. 

Check 

L.S.D. (5%) 
C.V. ( 9 )  

* 
Sitona spp.  control :  Carbofuran G 20 kg/ha (1  kg a. i . /ha)  applied a t  
sowing. Aphid control :  Primicarb 0.15 kg a . i . / h a .  



aphids r e s u l t e d  i n  t he  h ighes t  y i e l d  increases o f  48% t o  55%. 

Therefore i t  was n o t  o f  importance whether S i t ona  spp. were c o n t r o l l e d  

o r  not. The y i e l d  increase o f  47% i n  t h e  case o f  S i t ona  spp. c o n t r o l  

must be due t o  some o the r  f a c t o r s ,  s ince  nodule damage i n  t h e  check was 

ext remely  low as w e l l .  Ove ra l l  one e a r l y  p r e f l o w e r i n g  a p p l i c a t i o n  o f  

P r im i ca rb  w i t h o u t  any c o n t r o l  o f  S i t ona  spp. t u rned  ou t  t o  be most 

e f f e c t i v e .  

Since aphids are t h e  most impor tan t  i n s e c t  pest  o f  faba beans bu t  

might  be c o n t r o l l e d  by j u s t  one chemical a p p l i c a t i o n ,  r e l i a b l e  and 

p r a c t i c a b l e  recommendations f o r  t h e  proper  t i m i n g  o f  t h e  t r ea tmen t  need 

t o  be developed. Therefore c r i t i c a l  damage and/or i n f e s t a t i o n  l e v e l s  

f o r  aphid c o n t r o l  were determined. The t i m i n g  o f  one spray was based 

upon v i s u a l  damage score (VDS) ( s c a l e  1-4; l = n o  aphids; 4=severe 

damage) and i n f e s t a t i o n  ( s c a l e  1-5; l = n o  aphids; 5=many co lon ies  o f  

aphids) .  The h ighes t  y i e l d  was achieved w i t h  f u l l  p r o t e c t i o n ,  f o l l owed  

by spray ing  once a t  a  VDS o f  2, o r  when 5% o f  stems were i n f e s t e d  

(F igu re  1.4.1). The y i e l d  losses  o f  these t rea tments  were 17.6% and 

18.4% r e s p e c t i v e l y .  These r e s u l t s  i l l u s t r a t e  t h a t  e i t h e r  t h e  VDS o r  

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

a p p l i c a t i o n ,  and w i t h  proper t i m i n g  one a p p l i c a t i o n  i s  s u f f i c i e n t  f o r  

aphid c o n t r o l .  

1.4.2. Host Plant Resistance 

Screening f o r  r es i s tance  t o  aphids con t inued  w i t h  844 Bean Pure L i n e  

(BPL), which were p l an ted  i n  t h e  p l as t i chouse  and i n f e s t e d  w i t h  aphids. 

Us ing t h e  v i s u a l  damage score (1-4) 55 BPL l i n e s  r a t e d  1-1.9 VDS. The 

aphid popu la t i ons  were then  r a i s e d  t o  very  h i g h  l e v e l s ,  so t h a t  a l l  

l i n e s  rece ived  h i g h  i n f e s t a t i o n  scores. None t u rned  ou t  t o  be 

r e s i s t a n t ,  b u t  t h e  bes t  5 l i n e s  w i l l  be se lec ted  and rescreened i n  t h e  

p las t i chouse .  
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Figure  1.4.1. E f f e c t  of schedu l ing  i n s e c t i c i d a l  s p r a y  based on v i s u a l  damage 
s c o r e  (VDS;  1 = no damage, 4 = heavy damage) o r  pe rcen tage  stem 
i n f e c t i o n  by aph ids  on seed y i e l d  of f a b a  bean, T e l  Hadya 1985186. 



Table 1.4.2. Effect of an artificial infestation with Lixus algirus on 
seed yield in faba beans. Tel Hadya, 1985186. 

Treatments % stems No. of stems Seed yield 
infested lodgi ng/13.5 rn kglha % increase 

No infestation 5 109 2193 3.78 

Infestation with 44 150 2110 
3 pairs/m2 

L.S.D. (5%) 
C.V. (%)  



1.4.3. Economic Importance of Stemborer, L i x u s  algirus 

Stud ies  on t h e  pes t  s t a t u s  o f  t h e  stemborer were con t inued  w i t h  r e s u l t s  
2  

shown i n  Table 1.4.2. Even an i n f e s t a t i o n  w i t h  3 pa i rs /m d i d  no t  

cause s i g n i f i c a n t  y i e l d  loss ,  which i n d i c a t e s  t h a t  L . a l g i r u s  i s  no t  an 

economic pes t  o f  faba bean i n  t h i s  r e g i o n  and t h e  exper iments can be 

terminated.  

1.5. Faba Bean Crop Physiology, Agronomy and Microbiology 

1.5.1. Water Use-Efficiency i n  Faba Bean Genotypes Selected for Low 

Rainf a1 1 Environment 

I n  environments where r a i n f a l l  i s  low, faba bean growth i s  r e s t r i c t e d  

and t h i s  r e s u l t s  i n  inadequate ground cover  and h i g h  evapora t i ve  

losses. A t  a  g iven  popu la t ion ,  one way o f  reduc ing  evapora t ion  f rom 

t h e  bare ground and i nc reas ing  t h e  amount o f  i n t e r c e p t e d  r a d i a t i o n  and 

t hus  improv ing t h e  p r o d u c t i v i t y  and water-use e f f i c i e n c y  i s  t o  narrow 

t h e  i n t e r - r o w  spacing. As f rom 1983184, t he re fo re ,  a  t r i a l  was 

i n i t i a t e d  us ing  faba bean genotypes t h a t  had performed w e l l  under low 

r a i n f a l l  t o  i n v e s t i g a t e  t h e  y i e l d  performance and water-use e f f i c i e n c y  
2 

a t  two popu la t i ons  (22 and 44 p l a n t s l m  ) and two row spac ings (22.5 and 

45 cm). The t r i a l  was repeated i n  1985186. S o i l  m o i s t u r e  changes were 

moni tored i n  se lec ted  t rea tments  u s i n g  t h e  neu t ron  probe. 

Seed y i e l d  d i d  no t  vary  s i g n i f i c a n t l y  among genotypes; however, as 

i n  1984/85, faba bean l i n e  80s 44367 gave t h e  l owes t  seed y i e l d  

(Table 1.5.1). Subs tan t i a l  y i e l d  increases were ob ta ined  by e i t h e r  

reduc ing  row spac ing f rom 45cm t o  22.5cm o r  i n c r e a s i n g  p l a n t  popu la t i on  
2 

f rom 22 t o  441111 ; and a combinat ion o f  narrow row spas ing and h i g h  

p l a n t  p o p u l a t i o n  gave t h e  h i g h e s t  y i e l d s  (Table 1.5.2) which was 



Table 1.5.1. Means f o r  seed y i e l d  (SY), t o t a l  b i o l o g i c a l  
y i e l d  (TBY) and ha rves t  index (HI) o f  d i f f e r e n t  
faba bean genotypes, Te l  Hadya. 

Genotype Y i e l d  (kg/ha) 
SY TB Y 

80s 64214 
80s 43856 
80s 44358 
80s 45057 
80s 44815 
80s 44367 
80L 90121 
ILB 1814 

L,S.D. (5%) 
S.E. 
C.V. ( % )  

Table 1.5.2. Means f o r  seed and t o t a l  b i o l o g i c a l  y i e l d s  f o r  sowing a t  
2 row spacings, R (452 and 22.5 cm) , and two popu la t ions ,  
P (22 and 44 p lants f rn  ). 

~ o ~ u l a t i o n / m ~  Seed y i e l d  (kg/ha)  T o t a l  B i o l o q i c a l  Y i e l d  (kq/ha)  
(kg/ ha) 

45cm 22.5crn Mean 45cm 22.5cm Mean 

22 p l a n t s  805 1502 1154 1335 2504 1920 
44 p l a n t s  1240 1754 1497 2020 3111 2566 

Mean 1023 1628 1677 2808 

(R) ( P I  R X P (R) ( p  R X P 
L.S.D. (5%) 106.1 106.1 150.0 171 171 NS 
S. E. 37.8 37.8 53.4 61.1 61.1 86.4 
C.V. ( X )  19.7 18.9 



Table 1.5.3. Seed y i e l d ,  evapo t ransp i ra t i on  (ET)  and ya te r -use  
e f f i c i e n c y  o f  I L B  1814 a t  22 and 44 p l a n t s l m  and a t  
22.5 and 45cm sow spacing, and f o r  seven o t h e r  genotypes 
a t  22 p l a n t s l m  and 45cm row spacings. Te l  Hadya r a i n f e d  
(316 m) , 1985186. 

Genotype Popu la t i on  and Seed Water-use 
row spacing y i e l d  E t  e f f i c i e n c y  
combinat ion ( kg lha )  (mm) (kglhalmm E t )  

80s 64214 PIRl 973 232.9 4.18 
80s 43856 PIRl 

88 2 227.1 3.88 
80s 44358 PIRl 809 220.9 3.66 
80s 45057 PIRl 729 228.7 3.18 
80s 44815 PIRl 701 227.6 3.08 
80s 44367 PIRl 

678 220.0 3.08 
80L 90121 PIRl 9 10 241.3 3.77 

ILB 1814 PIRl 762 243.6 3.13 
ILB  1814 P1R2 1817 239.4 7.59 
ILB 1814 P2R1 1451 242.1 5.99 
I L B  1814 P2R2 

1566 253.8 6.17 

R and R = 22.5 and 45cm row spgc ing r e s p e c t i v e l y  2 P1 and P: = 22.0 and 44 p l a n t s l m  r e s p e c t i v e l y .  



Figure 1.5.1. Soil moisture extraction along the profile at 
maximum recharge (14.3.1986) and at maturity 
(18.5.1986) for ILB 1814 as affected by plant 

population and row spacing. Tel Hadya 1985186. 



cons i s ten t  w i t h  t h e  r e s u l t s  o f  t h e  l a s t  two seasons. The i nc rease  i n  

seed y i e l d  was ma in l y  through inc rease  i n  t o t a l  b i o l o g i c a l  y i e l d  

( r  = 0.97). 

Table 1.5.3 g ives  seed y i e l d ,  evapo t ransp i ra t i on  and water-use 

e f f i c i e n c y  f o r  e i g h t  genotypes a t  se lec ted  popu la t i on  and row spac ing 

combinat ions. Genotypes 80s 64214, 80s 43856, 80s 44358 and 80L 90121 

were inore e f f i c i e n t  i n  t h e i r  wa te r  use than  o the r  genotypes. I n  ILB 

1814 bo th  narrow row spacing and h i g h  p l a n t  p o p u l a t i o n  r e s u l t e d  i n  

improved water use e f f i c i e n c y .  The s o i l  mo i s tu re  p r o f i l e  e x t r a c t i o n  

was no t  i n f l u e n c e d  much by t rea tments  (F igu re  1.5.1). 

1.5.2. Growth, D ry  M a t t e r  Bu i l d -up  and Yield o f  Faba Bean Genotypes o f  

D i f f e r i n g  P l a n t  Types 

I n  f avou rab le  environments, y i e l d  p o t e n t i a l  o f  a  c rop  i s  determined 

l a r g e l y  by i t s  e f f i c i e n t  u t i l i z a t i o n  o f  l i g h t  f o r  d r y  m a t t e r  p roduc t i on  

and a  favourab le  p a r t i t i o n i n g  o f  d r y  ma t te r  between t h e  economic y i e l d  

and t h e  r e s t  o f  t h e  p l a n t .  I n  conven t iona l  faba bean p l a n t  t ype  t h e  

h i g h  percentage o f  f l o w e r  and pod shed r e s u l t s  i n  poor p a r t i t i o n i n g  o f  

t h e  t o t a l  d r y  m a t t e r  t o  t h e  seeds. To overcome t h e  problem a  number o f  

new p l a n t  t ypes  w i t h  e i t h e r  de te rmina te  growth h a b i t  o r  independent 

vascu la r  supply  t o  each f l owe r  ( IVS) a re  be ing  developed. However, 

l i t t l e  i s  known about t h e  p a t t e r n  o f  d r y  m a t t e r  b u i l d  up and 

p a r t i t i o n i n g  i n  these. An i n v e s t i g a t i o n  was t h e r e f o r e  undertaken t o  

s tudy ass imi  l a t e  b u i l d - u p  and p a r t i t i o n i n g  d i f f e r e n c e s  between t h e  

convent ional  inde te rmina te  l i n e s  ( I LB  1814, ILB 1816 and Giza 3 ) ,  an 

independent vascu la r  supply  ( IVS6),  and a  de te rmina te  (FLIP 84-230) 

l i n e .  

The number o f  nodes lp l  an t  was smal l  a t  t h e  beg inn ing  o f  t h e  season, 

increased s t e a d i l y  t o  a  maximum, then  d e c l i n e d  s l i g h t l y  



(F i gu re  1.5.2b). ILB 1814, ILB 1816, Giza 3  and IVS 6 achieved 

inc rease  i n  number of nodes lp l  an t  th rough  i nde te rm ina te  growth h a b i t  

whi 1  e  FLIP 84-230 produced more b ranches lp l  an t  ( F i g u r e  1.5.2a). Th is  

suggests t h a t  t h e  advantage o f  de te rmina te  h a b i t  o f  growth i n  

FLIP 84-230 may be l o s t  because o f  p roduc t i on  o f  l a r g e  number of 

b ranches lp l  ant ,  p a r t i c u l a r l y  a t  r e p r o d u c t i v e  phase. P l a n t i n g  a t  h i g h  

p l a n t  d e n s i t y  r e s u l t e d  i n  suppress ion o f  branching. pho tosyn the t i c  

area i ndex (PAI)  , percentage i n t e r c e p t e d  r a d i a t i o n  and d r y  m a t t e r  

p roduc t i on  f o l l o w e d  t h e  same p a t t e r n ;  low a t  t h e  beg inn ing  o f  t h e  

season and inc reased  t o  a  maximum (F igures  1.5.2 c  & d; 1.5.3). Dry  

m a t t e r  p r o d u c t i o n  was assoc ia ted  w i t h  i n t e r c e p t e d  r a d i a t i o n .  ILB 1814 

which achieved h i g h  PA1 i n t e r c e p t e d  a  h i g h  percentage r a d i a t i o n  and 

produced l a r g e  t o t a l  d r y  rna t te r  and FLIP 84-230 had low PAI, 

i n t e r c e p t e d  l e s s  r a d i a t i o n  and produced low amount o f  d r y  mat te r .  The 

d r y  m a t t e r  p a r t i t i o n i n g  t o  leaves ,  steins and r e p r o d u c t i v e  p a r t s  i s  

g iven  i n  F i g u r e  1.5.3. A l l  genotypes showed s i m i l a r  p a t t e r n  i n  d r y  

ma t t e r  p a r t i t i o n i n g  except d u r i n g  l a t e r  stages o f  sarnpl i n g  where I V S  6  

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

Seed y i e l d s  were s i m i l a r  i n  a l l  genotypes except f o r  I V S  6 which was 

s i g n i f i c a n t l y  low (Tab le  1.5.4). Low seed y i e l d  i n  IVS 6  was l a r g e l y  

due t o  Orobanche i n f e s t a t i o n  o c c u r r i n g  i n  e a r l y  r e p r o d u c t i v e  growth i n  

t h i s  l a t e  genotype. FLIP 82-230, i n  s p i t e  o f  a t t a i n i n g  low t o t a l  

b i o l o g i c a l  y i e l d ,  achieved seed y i e l d  comparable t o  conven t iona l  

Medi ter ranean l i n e s  ( I LB  1814, ILB 1816, and Giza 3 )  th rough  improved 

p a r t i t i o n i n g .  The s tudy was a f f e c t e d  by i n f e s t a t i o n  by Orobanche and 

w i l l  be repeated i n  1986187 season t o  f o l l o w  i n  p a r t i c u l a r  r e p r o d u c t i v e  

growth . 

1.5.3. Photothermal  Regu la t i on  o f  F l owe r i ng  i n  Faba Beans 

S e l e c t i o n  o f  genotypes we1 1  adapted t o  t h e  environment i n  which t hey  

a re  grown i s  key t o  r e a l i z i n g  t h e i r  f u l l  y i e l d  p o t e n t i a l .  Work on 
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Figure 1.5.2. Genotypic differences in faba beans for:(a) number of ~rimary 
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Figure 1.5.3. Dry-matter accumulation in different plant parts in four genotype 
of faba bean in 1985/86. S- stem; L= Leaves; RB= reproductive 
bodies. Arrow with 'F' shows start of flowering. 



Table 1.5.4. Y i e l d  ( kg lha ) ,  ha rves t  index and Orobanche damage score 
i n  faba bean genotypes o f  d i f f e r e n t  p l a n t  types, Te l  
Hadya 1985/86. 

Genotype Y i e l d s  (kg/ha) Orobanche 
Seed T o t a l  Harvest  damacle - 

b i o l o g i c a l  index score* 

I V S  6 
FLIP 84-2 
ILB 1814 
Giza 3 
ILB 1816 

L.S.D. (5%) 1003 
S.E. 325 
C.V. (%) 9.3 

* 
Score f o r  Orobanche damage: 
1 = no damage 
9 - complete c rop  k i  11 

Table 1.5.5. Re1 a t i o n s h i p  between progress t o  f l owe r i ng  ( l l f )  and 
mean temperature ( t  ) and pho toper iod  (p)  f o r  s i x  faba 
bean genotypes, Te l  Hadya 1985/86; ' a '  i s  constant ,  ' b '  
i s  p a r t i a l  r eg ress ion  c o e f f i c i e n t  o f  progress t o  
f l owe r i ng  on t and c  i s  p a r t i a l  r eg ress ion  c o e f f i c i e n t  
on P. 

Genotype a b c R~ 

Zeidab -0.000941 0.001243 0.000098 0.769 
Aquadul ce 0.001385 0.00087 1 0.000132 0.712 
Sy r i an  l o c a l  l a r g e  0.002537 0.000869 0.000055 0.748 
Lebanese l o c a l  1  arge 0.000569 0.000921 0.000193 0.721 
Giza 4 -0.001444 0.001248 0.000154 0.940 
V i o l e t t e  d i  P o l i c o r o  0.001047 0.000924 0.000139 0.777 



other grain legumes (e.g. l e n t i l s ,  chickpeas, soybeans) under 

control led  environmental condit ions have indicated t h e i r  s e n s i t i v i t y  t o  

photoperiod and thermal regimes. The r e s u l t s  showed t h a t  progress 

towards flowering i s  1 i nearly re1 ated t o  mean temperature and 

photoperiod with l i t t l e  in te rac t ion  between these  two variables.  Since 

no such information was ava i l ab le  f o r  faba bean a study was i n i t i a t e d  

a t  the  Plant Environment Laboratory in  the  University of Reading, UK in 

a col labora t ive  project  with funding from ODA. Results  a r e  awaited. 

However, in order t o  t e s t  the  response under actual f i e l d  condit ion,  a 

study was conducted during 1985186 season with s i x  faba bean genotypes 

from d i f f e r e n t  geographical regions (Table 1.5.5). Various 

photothermal regimes were obtained by using extended days of 16h vs 

natural day length ( t h e  photoperiod ranged from 9 t o  13h) and by 

staggering sowing from November 1985 t o  March 1986. 

The model f o r  predict ing progress towards flowering ( l l f )  i s  

described by the  following equation (Roberts, Hadley and Sumnerfield, 

1985*) : 

l / f  = a + b t  + cp, where f i s  number of days from planting t o  

f i r s t  open flower, t i s  mean temperature, p photoperiod, and a , b and 

c constants. 

Using the  data from t h i s  f i e l d  t r i a l ,  values f o r  constant a and 

regression coef f i c ien t s  b and c f o r  each genotype were ca lcula ted  and 

are  given in  Table 1.5.5. The r e s u l t s  confirmed t h a t  progress towards 

flowering in faba bean was a1 so influenced by temperature and 

photoperiod. Separate simple 1 inear  regressions f o r  each genotype were 

studied f o r  progress towards flowering on mean temperature ( l / f  = a+bt)  

or  photoperiod ( l l f  = atbp).  The r e s u l t s  showed t h a t  r a t e  of progress 
2 

towards f 1 oweri ng was influenced mainly by mean temperature ( R  were 

~ - 

Roberts, E . H . ,  Haldey, P.  and Sumnerfield, R.J., 1985. Effects  of 

temperature and photoperiod on flowering in chickpeas (Cicer arietinum 

L.) Annals of Botany 55, 881-92. 



0.768, 0.707, 0.751, 0.688, 0.922 and 0.763 f o r  Zeidab, Aquadulce, 

Sy r i an  l o c a l  l a rge ,  Lebanese l o c a l  la rge ,  Giza 4 and V i o l e t t e  d i  

P o l i c o r o ,  r e s p e c t i v e l y ) .  The smal l  response t o  pho toper iod  was l a r g e l y  

due t o  t h e  narrow range o f  pho toper iod  achieved. The extended 

pho toper iod  o f  16h had very  low i l l u m i n a n c e  ( r e s u l t s  i n  l e n t i l  i n d i c a t e  

t h a t  minimum i l l u m i n a n c e  t o  i n f l u e n c e  progress towards f l o w e r i n g  i s  500 

l u x ,  w h i l e  i n  t h i s  s tudy t h e  i l l u m i n a n c e  achieved ranged f rom 75 t o  350 

l u x ) .  Hence t h i s  aspect w i l l  be i n v e s t i g a t e d  again i n  1986/87 us ing  

h i ghe r  l i g h t  i n t e n s i t y .  

1.5.4. Weed Con t ro l  i n  Faba Bean 

Crop y i e l d  l o s s  because o f  weeds and e f f e c t  o f  some s e l e c t i v e  

he rb i c i des  and h e r b i c i d e  combinat ions on t h e  grassy and broad leaved 

weeds was s t u d i e d  a t  Tel Hadya i n  a weed c o n t r o l  t r i a l  ( d e t a i l s  i n  

Table 1.5.6). The weedy p l o t s  y i e l d e d  on l y  37% o f  t h e  seed y i e l d  

ob ta ined  f rom weed-free p l o t s .  Y i e l d  l e v e l  i n  genera l  was low because 

t h e  c rop  was u n i r r i g a t e d .  A combinat ion o f  cyanazine o r  t e r b u t r y n e  

w i t h  pronamide a p p l i e d  as pre-emergence spray r e s u l t e d  i n  adequate 

c o n t r o l  o f  weeds and r e s u l t e d  i n  seed y i e l d s  equal t o  those  f rom p l o t s  

kep t  weed-free by hand weeding (Table 1.5.6). Other  t e s t e d  he rb i c i des  

were no t  as e f f e c t i v e .  

Dr. M. Pa la  

1.5.6. Faba Bean Microbiology 

With t h e  movement o f  m i c rob io l ogy  s e c t i o n  t o  t h e  Food Legume Program, a  

1  i m i  t e d  number o f  exper iments were conducted f o r  s e l  e c t i  on o f  improved 

Rhizobium s t r a i n  - c u l t i v a r  combinat ions w i t h  inc reased  n i t r o g e n  

f i x a t i o n  capac i ty .  



T a b l e  1.5.6. E f f e c t  of weed c o n t r o l  on seed y i e l d  o f  f a b a  bean and on weed d r y  
w e i g h t ,  T e l  Hadya, 1985186, 

T rea tmen t  R a t e  o f  app ln .  Tirne o f  Seed y i e l d  Weed d r y  
w e i g h t  

( k g  a . i . /ha)  app ln .  ( k g l h a )  ( k g l h a )  

Weedy check 274 1659 
Weed-f ree check  744 171 
Cyanaz in  + p r o n a ~ n i  de 1.0 + 0.5 Pre-em. 854 428 
T e r b u t r y n e  + p r o n a ~ n i d e  2.0 + 0.5 Pre-em. 808 483 
D inoseb a c e t a t e  + f l u a z i f a b b u t y l  1.0 + 0.5 Post-em. 635 336 

Coda1 
Secbuinetron 
Carbe tam id  
AC 252-214 
AC 252-214 

AC 252-214 
Fomesaf en 
Fomesafen 
Fomesaf en 

2.0 Pre-em. 543 1085 
0.25 ?re-em. 437 1578 
1.5 Pre-em. 360 92 1 
0.2 Pre-em. 300 1388 
0.2 Emerg. 417 68 1 

L.S.D. (P=0.05) 184 811 
C.V. ( 9 )  30 50 



There were two bas ic  t ypes  o f  experiments. The f i r s t  i nvo l ved  

e v a l u a t i o n  o f  15 prominent c u l t i v a r s  f o r  response t o  i n o c u l a t i o n  w i t h  a  

s i n g l e  Rhizobium s t r a i n  (ICARDA s t r a i n  65, i s o l a t e d  i n  L i b y a ) ,  compared 

t o  un inocu la ted  t reatments .  The second exper iment eva lua ted  response 

o f  a  s i n g l e  c u l t i v a r  (Lebanese Local  Smal l )  t o  i n o c u l a t i o n  w i t h  s i x  

separate s t r a i n s  o f  r h i z o b i a  compared t o  an un inocu la ted  c o n t r o l .  The 

pr imary c r i t e r i a  f o r  response t o  i n o c u l a t i o n  i n  bo th  exper iments were 

y i e l d  components. 

Over t h e  mean o f  15 c u l t i v a r s  screened, t h e r e  was no response t o  

i n o c u l a t i o n  w i t h  a  s i n g l e  s t r a i n  of Rhizobium over  t h e  un inocu la ted  

c o n t r o l .  Some i n d i v i d u a l  l i n e s ,  however, d i d  respond. L i nes  Giza 402, 

FLIP 82-25FB, FLIP 84-240FB, and Lebanese Local  Large gave 

200-400 kg/ha h igher ,  though i n s i g n i f i c a n t ,  g r a i n  y i e l d s  w i t h  

i n o c u l a t i o n .  L i nes  39MB (a  s e l e c t i o n  froin Aquadulce) , 7954, ILB 3188, 

and ILB 1814 gave decreased, b u t  i n s i g n i f i c a n t ,  g r a i n  y i e l d s  when 

inocu la ted .  I n o c u l a t i o n  s i g n i f i c a n t l y  decreased g r a i n  y i e l d  i n  l i n e  

FLIP 82-29FB. B i o l o g i c a l  y i e l d s  f o l l owed  s i m i l a r  pa t t e rns .  

I n  t h e  t r i a l  screening f o r  i n o c u l a t i o n  e f f e c t s  f rom s i x  Rhizobium 

s t r a i n s ,  t h e r e  were no s i g n i f i c a n t  y i e l d  d i f f e r e n c e s  between t rea tments  

i n o c u l a t e d  and t h e  un inocu la ted  c o n t r o l  on Lebanese Local  Small. It 

must be noted t h a t  i n  t h i s  exper iment f i n a l  y i e l d  was severe ly  

r e s t r i c t e d  by drought ,  bu t  no s i g n i f i c a n t  d i f f e r e n c e s  between 

t reatments  were de tec ted  a t  any s tage o f  c rop  growth. 

These r e s u l t s  a r e  t o  be expected, f o r  Tel Hadya s o i l s  c o n t a i n  

l a r g e  numbers o f  indigenous r h i z o b i a  e f f e c t i v e  w i t h  faba bean. I n  

a d d i t i o n ,  c u l t i v a r s  a re  se lec ted  throughout  t h e  b reed ing  program based 

on y i e l d  performance u t i l i z i n g  t h e  n a t i v e  s o i l  r h i z o b i a  f o r  n i t r o g e n  

f i x a t i o n .  Under these c o n d i t i o n s ,  i t w i l l  be u n l i k e l y  t h a t  a  

s i g n i f i c a n t  i n o c u l a t i o n  response w i l l  be ob ta ined  with.  randomly chosen 

s t r a i n s .  



In the  coming season a stepwise approach t o  s t r a i n  se lec t ion using 

a number of prominent cul t i v a r s  in several s o i l s  wi l l  be adopted. A 

broad range of s t r a i n  and c u l t i v a r  combinations will be tes ted  in 

plast ichouse experiments, w i t h  superior  combinations being evaluated 

subsequently in the  f i e l d .  

Dr. D .  Beck 



2. LENTIL IMPROVEMENT 

Considerable progress was made i n  develop ing improved p roduc t i on  

p rac t i ces ,  c u l  t i  vars,  and gene t i c  s tocks o f  l e n t i  1  s  w i t h  h i g h  and 

s t a b l e  seed y i e l d s  adapted t o  t h e  t h r e e  main agroeco log ica l  reg ions  o f  

product ion,  w i t h  mainta ined seed qual  i t y  and n i t r o g e n - f i x i n g  a b i l i t y ,  

and w i t h  t h e  a d d i t i o n a l  s p e c i f i c  charac te rs  f o r  each reg ion ,  namely: 

( i )  h i g h  a l t i t u d e  r e g i o n  (above l O O O m  e l e v a t i o n )  - c o l d  t o l e r a n c e  t o  

a l l o w  w i n t e r  sowing and a t t r i b u t e s  f o r  mechanical harves t  ( t a l l ,  

nonlodging growth h a b i t  and pod r e t e n t i o n  and i ndehiscence) , 
( i  i )  midd le-  t o  low-e l  e v a t i o n  r e g i o n  around t h e  Medi ter ranean Sea - 
a t t r i b u t e s  f o r  mechanical harves t ,  ma in ta ined  s t raw qual i ty  and y i e l d ,  

to1  erance t o  Orobanche and Heterodera sp., r e s i s t a n c e  t o  vascu la r  w i  1  t , 
and t o 1  erance t o  drought  s t r e s s  d u r i n g  t h e  r e p r o d u c t i v e  growth per iod ,  

and ( i  i i )  l ower  1 a t i t u d e s  r e g i o n  ( I n d i a n  subcont inent ,  E th i op ia ,  and 

Sudan) - phenolog ica l  adap ta t i on  t o  t h e  warm, shor t -pho toper iod  

environment , and r e s i s t a n c e  t o  r u s t ,  vascul  a r  w i  1  t , and ascochyta 

b l i g h t .  

2.1. Development o f  Lent i l  Cultivars and Genetic Stocks 

2.1.1. Breeding Scheme 

Dur ing  t h e  l a s t  season we made 333 crosses. Most o f  t h e  crosses (73%) 

were t a r g e t e d  f o r  t h e  Medi ter ranean midd l  e- low e l e v a t i o n  r e g i o n  

(Table 2.1.1). There were 78 crosses made s p e c i f i c a l l y  f o r  t h e  lower  

l a t i t u d e  reg ion ;  t h i s  represen ts  23% o f  t h e  crosses. I n  t h e  f u t u r e  we 

expect  t o  reduce t h e  p r o p o r t i o n  o f  crosses f o r  t h e  Medi ter ranean r e g i o n  

and inc rease  t h e  emphasis on e a r l y  f l o w e r i n g  ma te r i  a1 t a r g e t e d  toward 

t h e  lower  l a t i t u d e s ,  i n  v iew o f  t h e  importance o f  l e n t i l  p roduc t ion  i n  

Bangladesh, E th i op ia ,  I n d i a  and Pakis tan.  Only 11 crosses were made t o  

recombine c o l d  t o l e r a n c e  w i t h  h i g h  y i e l d  f o r  t h e  h i g h  e l e v a t i o n  areas. 

Th i s  r e g i o n  represen ts  l e s s  than  10% o f  t h e  l e n t i l  p roduc t i on  area i n  

t h e  develop ing world.  



Table 2.1 .l. Lentil  crossing block 1985-1986 showing t a rge t  regions, aims of 
recombinations and number of crosses made. 

Region Aims of recombination No. 
o f  crosses 

High elevation Cold to lerance  x High y i e l d  11 - 
Total - 11 

Mediterranean Large seeds: High y i e l d  x Mechanical harvest 93 
(Low-medium elevat ion)  Small seeds: High y i e l d  x Mechanical harvest 113 

High y ie ld  : Large seeds x Small seeds 4 
L .  o r ienta l  i s - x High y ie ld  6 
Crosses f o r  Jordan national program 24 
Crosses f o r  Tunisia national program 4 

Total 24T 

Lower l a t i t u d e s  Wilt res is tance  x High y ie ld  2 5 
High y i e l d :  Small seeds x Large seeds 34 
Crosses f o r  Bangladesh national program - 19 

Total 78 - 



The material from crosses d i rec ted  towards the  three  t a rge t  

regions a re  handled in th ree  streams, as described in l a s t  Annual 

Report (ICARDA, 1985), within a bul k-pedi gree system of breeding. 

Dr. W. Erskine 

2.1.2. Development of Methodology for Di haploid Production 

The l e n t i l  breeding program u t i l i z e s  bulk breeding from the  F t o  the  
2 

F generation and then uses a pedigree system (ICARDA 1985).  In the  
4 

cooperative program w'ith the  University of Manitoba, Canada funded by 

the  In ternat ional  Development Research Centre, Ottawa, we are  

developing the  methodology f o r  dihaploid production in l e n t i l s .  The 

production of dihaploids brings complete homozygosity i n  one s t ep ,  

whereas s e l f  pol l ina t ion following a cross between pure l i n e s  allows a 

progressive but slow re turn  t o  homozygosity over many generations. 

Since no se lec t ion  i s  practiced p r io r  t o  F generat ion,  the  production 
4 

of dihaploids by anther cu l tu re  from F p lants  promises t o  speed u p  the  
1 

breeding cycle from a cross  through t o  se lec t ion.  

The project  aims t o  define t h e  conditions f o r  t h e  induction and 

recovery of haploid p l a n t l e t s  from cultured anthers and microspores. 

Chromosome doubling can then be undertaken t o  produce dihaploids. To 

da te ,  c a l l i  have been developed from anther t i s s u e ,  but haploid c a l l u s  

emanating from the  cu l tu re  of microspores has not y e t  been detected. 

Large d i f ferences  between genotypes in the  cul tureabi  1 i t y  of t h e i r  

anthers have been found, as i s  t h e  case in most species. Although some 

ca l l  i a re  greening and produce chlorophyll ,  the  d i f f e r e n t i a t i o n  i n t o  

plant1 e t s  s t i  11 remains a problem. 

Drs. D. Palmer and W. Tai (Universi ty of ~ a n i t o b a )  and W. Erskine. 



2.1 .3 .  Yield Trials 

S e l e c t i o n s  f r o m  t h e  b r e e d i n g  p rog ram a r e  t e s t e d  b o t h  i n  p r e l i m i n a r y  and 

advanced y i e l d  t r i a l s  i n  t h r e e  l o c a t i o n s  c o n t r a s t i n g  i n  t h e i r  r a i n f a l l  

nalnel y Breda (annua l  average r a i  n f a l l  :28lmm), T e l  Hadya (ann. average 

r a i  nf a1 1  :328mm), and Te rbo l  (ann. average r a i n f a l l  c.550mn). 

T h i s  season t h e  t o p  y i e l d s  r e c o r d e d  a t  b o t h  T e l  Hadya and Breda 

were i n  excess  o f  2 t o n s  seed/ha ( T a b l e  2.1.2). The o v e r a l l  l o c a t i o n  

means f o r  t h e  t h r e e  t e s t  s i t e s  were 1.6 t o n s / h a  a t  T e r b o l ,  1.3 t o n s / h a  

a t  T e l  Hadya and a t  Breda 0.7 tons /ha .  The l o c a t i o n  means were a lways  

h i g h e r  t h a n  t h e  check mean y i e l d ,  i n d i c a t i n g  c l e a r l y  t h a t  most o f  t h e  

t e s t  e n t r i e s  were y i e l d i n g  inore t h a n  t h e  checks. Thus, amongst t h e  

sma l l  -seeded e n t r i e s  t h e  pe rcen tages  o f  e n t r i e s  y i e l d i n g  s i g n i f i c a n t l y  

( P  ( 5%) more t h a n  t h e  check  a t  T e r b o l ,  T e l  Hadya and Breda were 36, 21 

and 35% r e s p e c t i v e l y .  Many o t h e r  e n t r i e s  m e r e l y  ranked  above t h e  check 

i n  seed y i e l d  b u t  d i d  n o t  exceed t h e  check b y  a  s i g n i f i c a n t  marg in .  

Such e n t r i e s  r e p r e s e n t e d  28, 35 and 35% o f  a l l  t h e  t e s t  e n t r i e s  a t  

T e r b o l  , T e l  Hadya and Breda,  r e s p e c t i v e l y  ( t h e s e  pe rcen tages  e x c l u d e  

t h o s e  e n t r i e s  o u t y i e l d i n g  t h e  check s i g n i f i c a n t l y ) .  

Amongst t h e  l a rge -seeded  m a t e r i a l  i n  y i e l d  t r i a l s  the s t o r y  i s  

s i m i l a r ,  and t h e  pe rcen tage  o f  e n t r i e s  y i e l d i n g  s i g n i f i c a n t l y  ( P  - < 5%) 

above t h e  check were 55, 30 and 2% a t  T e r b o l ,  T e l  Yadya and Breda, 

r e s p e c t i v e l y .  A f u r t h e r  18,  39 and 33%, r e s p e c t i v e l y ,  m e r e l y  ranked  

above t h e  check .  T h i s  i n d i c a t e s  t h a t  t h e r e  a r e  many h i g h  y i e l d i n g  l i n e s  

emanat ing  f r o m  t h e  b r e e d i n g  program, and a  s u b s t a n t i a l  number o f  t h e s e  

l i n e s  a r e  o u t y i e l d i n g  t h e  checks i n  a l l  t h r e e  l o c a t i o n s .  We p ropose  t o  

add one l a rge -seeded  improved check ( 7 8 s  26002) and one s m a l l  - seeded 

improved check ( 7 8 s  26013) t o  t h e  t r i a l s  n e x t  season. 



Table 2.1.2. Results of y i e l d  t r i a l  s (advanced, prel iminary and regional ) conducted 
f o r  1 arge- (L) (>4.5g/100 seeds) and small - (S) seeded se lec t ions  a t  Tel 
Hadya and Breda in Syria and Terbol in  Lebanon during the  1985/86 
season. 

Tel Hadya 
L S 

Breda - 
L S 

Terbol 
L S 

Number of y i e l d  t r i  a1 sl 9 10 2 7 3 4 
Number of t e s t  e n t r i e s  211 230 5 1 166 7 8 88 
% of e n t r i e s  ~ i g . ~ ( P < 0 . 0 5 )  30 2 1 2 3 5 5 5 36 

exceeding check 
% of e n t r i e s  ranking above 39 3 5 33 35 18 28 

check (excluding above) 
Yield of top ent ry  (kglha) 2008 1999 1564 1121 2097 2192 
Check mean y ie ld  (k /ha) 9 1141 1249 7 20 649 1532 1515 
S.E. check mean +/- 42.8 43.7 81.9 17.8 48.3 47.2 
Location mean (kglha) 1315 1305 834 7 14 1683 1628 
C.V. (%) 19.5 21.2 27.8 4.2 9.9 11.6 

1. Entries are  common over locat ions  
2. Large seeded check=ILL 4400 (Syrian Local L.); small-seeded check = ILL 4401 

(Syrian Local S.) 
3. A pooled analysis  of large-seeded and small-seeded t r i a l s  was done f o r  each 

s i t e .  



2.1.4. On-Fan Trials and Regional T r i a l s  i n  Syr ia  

During the  l a s t  season we continued the  search f o r  high y ie ld ing  large  

and small seeded l e n t i l  l i n e s  with the  Syrian National Program through 

regional t r i a l s  and on-farm t r i a l s .  There a re  two regional t r i a l s ,  

l a rge  -seeded and small -seeded, which contain the best  1 ines from the  

ICARDA base program. They were grown a t  f i v e  research s t a t i o n s  in 

Syria ; Id leb ,  Heimo and Gell ine belonging t o  the  Syrian Government and 

Breda and Tel Hadya run by ICARDA.  

In the  large  seeded regional y i e l d  t r i a l  the  locat ion means varied 

from 915 kglha in  Breda, the d r i e s t  s i t e ,  u p  t o  2.3 tonslha a t  Heimo. 

The national check, Kurdi 1, yielded l e s s  than the  t r i a l  mean in four 

out o f  the  f i v e  locations and ranked 17 o u t  of 24 e n t r i e s  on the  bas is  

of mean y ie ld  overa l l .  The highest y ie ld ing l i n e  I L L  4354 gave a mean 

seed y ie ld  of 1648 kg/ha, which was 33% higher than t h e  y i e l d  of the  

national check which yielded a mean of 1242 kglha seed. 

A s imi la r  p ic ture  was given by small-seeded regional y i e l d  t r i a l ,  

with Breda location again giving the  lowest mean y i e l d ,  whereas a t  

Heimo a t r i a l  mean of 2.2 tons/ha was obtained. The national check f o r  

small seeds was Hurani 1, which yie lded an average of 1367 kglha seed. 

However, i t  ranked 15 out of 24 e n t r i e s  on the  bas is  of seed y i e l d  and 

the  best  ent ry  ILL 5858 gave a mean y i e l d  of 1601 kg/ha. 

The best e n t r i e s  from the  regional t r i a l s  are  included in  on-farm 

t r i a l s  as the  next s tage  of t e s t i n g .  This season we concluded a s e r i e s  

of on-farm t r i a l s  i n i t i a t e d  during 1982-83 season on small -seeded 

l e n t i l s .  The 1985-86 on-farm t r i a l s  were conducted a t  nine s i t e s  in  a 

randomized block design with two rep1 ica t ions .  The national check 

Hurani 1 yielded 993 kg/ha seed o v e r a l l ,  in contras t  to-  t h e  two ICARDA 

l i n e s  78s 26013 and 76TA 66088 which yielded 1281 and 1243 kg/ha 



Table 2.1.3. Mean seeds y i e l d  ( kg lha )  o f  small-seeded l e n t i l  on-farm t r i a l s  i n  
S y r i a  f rom 1982 t o  1986. 

S e l e c t i o n  I L L  Season Mean over  Rank 
1982183 1983184 1984185 1985186 a1 1 s i t e s  

78s 26013 16 1054 990 931 1281 1054 1 
76TA 66088 223 877 1076 978 1243 1049 2 
Hurani 1 2130 823 855 998 993 938 3 
Number o f  s i t e s  6 7 13 9 35 
C.V. ( % )  25.4 23.7 17.7 14.3 17.5 
Standard e r r o r  2 73.2 60.0 34.5 38.0 30.5 



r e s p e c t i v e l y  (Tab le  2.1.3). Th is  yea r  bo th  I C A R D A  1  i n e s  were con f i rmed 

as r e s i s t a n t  t o  vascu la r  w i l t  (Fusar ium oxysporum f .sp. l e n t i s )  on 

farmers ' f i e l d s .  

A summary o f  t h e  r e s u l t s  over  t h e  f o u r  seasons shows t h a t  over  a  

t o t a l  o f  35 s i t e s  78s 26013 y i e l d e d  an average o f  1054 kg/ha i n  

c o n t r a s t  t o  t h e  l o c a l  check Hurani  1 which gave 938 kg/ha. The o t h e r  

ICARDA l i n e ,  76TA 66088, a l s o  y i e l d e d  more than t h e  check (1049 kg/ha).  

Both l i n e s  have a  reduced tendency t o  lodge than  t h e  l o c a l ,  so t h e i r  

mechanical ha r ves t  i s  f a c i l i t a t e d .  The l i n e s  w i l l  be grown on a  l a r g e r  

area nex t  season as p re - re lease  m u l t i  p l  i c a t i o n ,  and t hey  w i l l  be 

submi t ted  t o  t h e  S y r i a n  v a r i e t y  r e l e a s e  committee. 

Dr. W. E r sk i ne  

2.1.5. Yield of International Tr ia ls  i n  Comparison with a Long-Term 

Check 

Each year  t h e  i n t e r n a t i o n a l  t r i a l s  a re  d i s t r i b u t e d  around t h e  wo r l d  and 

on t h e  b a s i s  o f  t h e  r e s u l t s  ob ta i ned  l i n e s  a re  e i t h e r  r e t a i n e d  o r  

r e j e c t e d  as an e n t r y  i n  nex t  seasons' i n t e r n a t i o n a l  t r i a l .  A  long- te rm 

check has been r e t a i n e d  i n  each t r i a l  t o  mon i t o r  t h e  r e s u l t s  and assess 

t h e  progress i n  s e l e c t i o n  f o r  y i e l d  o f  t h e  ICARDA base program. The 

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

stage w i t h  t h e  number o f  da ta  s e t s  analyzed annua l l y  r each ing  t o  26 

1  ocat ions.  

I n  t h e  L e n t i l  I n t e r n a t i o n a l  Y i e l d  T r i a l  -Large Seeded, t h e  

long- te rm check i s  S y r i a n  Local  Large ( I L L  4400). I n  t h e  1978-79 t r i a l  

t h e  t o p  y i e l d i n g  e n t r y  o n l y  gave 3.5% more average y i e l d  over  a l l  s i t e s  

than  t h e  check (F i gu re  2.1.1). I n  t h e  nex t  f o u r  y e a r s '  t r i a l s  t h e  

y i e l d  advantage o f  t h e  t o p  y i e l d i n g  e n t r y  over  I LL  4400 r o s e  t o  10-14%. 

I n  t h e  l a s t  two y e a r s '  r e s u l t s  t h e  y i e l d  advantage over  t h e  check o f  



Figure  2.1.1. The y i e l d  advan tage ,  expressed  a s  a  p e r c e n t a g e ,  of t h e  t o p  y i e l d i n g  
e n t r y  i n  t h e  L e n t i l  I n t e r n a t i o n a l  Y i e l d  T r i a l  - Large seeded over  t h e  
check ( I L L  4400) means used i n t e r n a t i o n a l l y  over t h e  number of 
l o c a t i o n s  i n d i c a t e d  on t h e  x-axis over  d i f f e r e n t  seasons .  

% Yield  advantage 
of t h e  t o p  
y i e l d i n g  e n t r y  30 
over  check mean 
y i e l d  

Seasons a t  



t h e  bes t  e n t r y  has now r i s e n  t o  over  30%. Th is  r ecen t  r i s e  r e f l e c t s  

t h e  i n c l u s i o n  o f  1  i n e s  i n t o  t h e  i n t e r n a t i o n a l  t r i a l s  which emanate f rom 

crosses made a t  ICARDA, whereas p r e v i o u s l y  t h e  e n t r i e s  comprised 

s e l e c t i o n s  f rom germplasm. Taken o v e r a l l  , t h e  i n c r e a s i n g  y i e l d  

advantage o f  t he  bes t  e n t r y  over  t h e  long- term check ILL  4400 

i 11 u s t r a t e s  c l e a r l y  t h e  response t o  s e l e c t i o n  f o r  y i e l d  undertaken by 

t h e  ICARDA breed ing  program measured i n t e r n a t i o n a l l y .  

Drs.  W. E r sk i ne  and R. S. Ma lho t ra  

2.1.6. Use o f  ICARDA L e n t i l s  by N a t i o n a l  Programs 

ICARDA l e n t i l s  were used on an increased sca le  by n a t i o n a l  programs 

d u r i n g  t h e  season 1985186 (Tab le  2.1.4). A t o t a l  o f  f i v e  l e n t i l  l i n e s  

f rom ICARDA have now been re leased  by n a t i o n a l  programs as c u l t i v a r s .  

S y r i e  229 i s  now re leased i n  A l g e r i a ,  and I LL  4400 and I LL  4606 have 

been re leased  i n  Tun i s i a  f o l l o w i n g  t h e i r  ex tens ive  t e s t i n g  by t h e  j o i n t  

Tunisia/ICARDA food legume p r o j e c t .  These t h r e e  l i n e s  are i n  a d d i t i o n  

t o  NEL 358 re leased  i n  E t h i o p i a  i n  t h e  prev ious year ,  and I LL  481 

re leased i n  Canada as a  green-manure crop. 

Several  o t h e r  l i n e s  have now been t e s t e d  e x t e n s i v e l y  by n a t i o n a l  

programs and a r e  e i t h e r  about t o  be submi t ted f o r  o r  are under 

r e g i s t r a t i o n .  I n  Turkey, which i s  now t h e  l a r g e s t  l e n t i l  produc ing 

coun t ry  i n  the wo r l d ,  G.D. P u l l  2 (ILL 467) and G.D. K i r i m i z e  3 

( I L L  4399) have now been t e s t e d  s u c c e s s f u l l y  f o r  t h r e e  years  i n  S.E. 

Ana to l i a .  Two l i n e s  are undergoing r e g i s t r a t i o n  i n  Spain. I n  S y r i a  

78s 26002 ( I L L  8 )  w i l l  be brought  be fo re  t h e  v a r i e t a l  r e l ease  

committee. T h i s  season i n  t h e  v i l l a g e  p r o j e c t ,  which was p a r t  o f  t h e  

coopera t i ve  program w i t h  t h e  M i n i s t r y  o f  A g r i c u l t u r e ,  78s 26002 was 

t e s t e d  aga ins t  l o c a l  i n  a  0.5 ha sowing a t  T a l r e f ' a t .  The r e s u l t  

showed a  y i e l d  s u p e r i o r i t y  o f  48% by 78s 26002 over  t h e  l o c a l  c u l t i v a r .  

Drs. W. E rsk ine  and R.S. Ma1 ho t ra .  



Table 2.1.4. Names o f  ICARDA l e n t i l  1  ines  re leased  by n a t i o n a l  

programs toge the r  w i t h  t h e  number o f  a d d i t i o n a l  

l i n e s  i n  p re - re lease  m u l t i p l i c a t i o n .  

A f r i c a  A l g e r i a  

Morocco 

Tun i s i a  

West As ia  Lebanon 

Sy r i a  

Turkey 

N i l e  V a l l e y  E t h i o p i a  

I n d i a n  sub-con t inen t  I n d i a  

Pak i s tan  

South America Argent i na 

Nor th  America Canada 

Europe Spain 

S y r i e  229 

1 

ILL 4400 and I L L  4606 

2 

3 

2 

NEL 358 

1 

1 

4  

ILL  481 

2 

2.1.7. Genetic Variation o f  Lodging 

Although l e n t i l s  are now harvested by hand i n  t h e  M idd le  East,  research  

i s  focused on mechanizing t h e i r  harvest .  Y i e l d  l osses  f rom a  

mechanical ha rves t  inc rease  w i t h  lodg ing .  For  example, t h e  seed y i e l d  

advantage o f  a  non-lodged s e l e c t i o n  over  t h e  lodged landrace  inc reased  

f rom 9% w i t h  a  hand harves t  t o  39% w i t h  harves t  by a  doub le - kn i f e  

c u t t e r  bar.  

We s t u d i e d  t h e  genet i c ,  env i ronmenta l ,  and genotype- environmental  

v a r i a t i o n  o f  t h e  l o d g i n g  o f  242 l i n e s  grown a t  t h r e e  l o c a t i o n s  



c o n t r a s t i n g  i n  r a i n f a l l .  There was no l odg ing  a t  t h e  d r y  s i t e ,  Breda, 

where a t o t a l  o f  o n l y  1.5 t / h a  biomass was harvested. I n  c o n t r a s t  t h e  

l o d g i n g  scores ( s c a l e  1 t o  5, w i t h  1 = no- lodg ing  and 5 complete 

l odg ing )  were 2.3 and 2.4 a t  t h e  two  w e t t e r  s i t e s ,  where t h e  mean t o t a l  

b i o l o g i c a l  y i e l d s  exceeded 3t/ha. The broadsense h e r i t a b i l i t y  o f  

l o d g i n g  across s i t e s  was 0.41 - + 0.046. 

I n  a  separate t r i a l  o f  25 genotypes i n  one l o c a t i o n ,  d e t a i l e d  

morpholog ica l  measurements were made t o  r e l a t e  t o  l o d g i n g  scores. Path 

a n a l y s i s  revea led  t h a t  genotypes w i t h  t h i c k  stems lodge l e a s t .  S ince 

l o d g i n g  can o n l y  be scored on a p l o t  bas is ,  s e l e c t i o n  o f  s i n g i e  p l a n t s  

w i t h  t h i c k  stems may a s s i s t  progress i n  b reed ing  f o r  a  non- lodging 

h a b i t .  

The pa th  ana l ys i s  a l so  showed a low d i r e c t  e f f e c t  o f  seed and 

s t raw y i e l d  i n  l od ing ,  suggest ing t h a t  increased y i e l d s  a re  not  always 

l i n k e d  t o  inc reased  lodging.  I n  t h i s  regard h i g h  y i e l d i n g  l i n e s  w i t h  a  

non- lodging h a b i t  have now been found. 

2.1.8. Genetic Variation in Growth Habit  

Las t  yea r  we repo r ted  a s tudy o f  t h e  gene t i c  v a r i a t i o n  i n  growth h a b i t  

o f  25 c o n t r a s t i n g  genotypes (ICARDA, 1985). Growth h a b i t  i s  o f  

p a r t i c u l a r  importance, because i t  determines t h e  ease w i t h  which a 

mechanized ha rves t  can be undertaken. Thus, whereas a t a l l ,  un-lodged 

c rop  can be harvested mechan ica l l y  w i t h  low losses ;  a  s h o r t  and lodged 

canopy w i l l  r e s u l t  i n  heavy losses  w i t h  a  mechanized harvest .  The 

s tudy was repeated l a s t  season. 

A l though t h e  v a r i a b i l i t y  w i t h i n  t h e  c rop  i n  growth h a b i t  i s  

cont inuous, s t r i k i n g  d i f f e r e n c e s  between genotypes a r k  ev iden t  i n  

F i g u r e  2.1.2, ill u s t r a t i n g  schema t i ca l l y  t he  h a b i t s  o f  f o u r  genotypes. 



Figure 2.1.2. Diagrams of four lentil genotypes A = ILL 468 (Chile), 
B = ILL 922 (Turkey), C = ILL 4354 (Jordan), D = ILL 4605 
(Argentina) based on the mean of 40 plants. The scale is 
indicated by a 2cm bar. Main stem height and average node 
length are to scale. The average node number on the main 
stem subtending the lst, 2nd, 3rd etc. primary branches is 
shown, as is the average nodal position of pods on the main 
stem and primary branches. The number of secondary and 
tertiary branches are displayed in a circle beside each 
genotype. The following symbols are used O half pod, @ whole 
pod, + node on main stem or primary branch, 'P secondary branch, 
and T tertiary branch. 



Overa l l  t h e  seed y i e l d  was d i s t r i b u t e d  w i t h i n  t h e  canopy as 17.6% on 

t h e  main stem, 48.9% on t h e  p r imary  branches, and 33.4% on secondary 

branches. The average nodal p o s i t i o n s  o f  pods bea r i ng  t h i s  y i e l d  a re  

a l so  shown i n  F igu re  2.1-2. 

The s tudy showed t h a t  t he  t a l l  genotypes are cons t ruc ted  a long 

d i f f e r e n t  a r c h i t e c t u r a l  p lans;  t hey  v a r i e d  i n  t h e  number o f  branches, 

canopy spread, and l odg ing  suscep t i b i  1  i t y ,  f o r  example. Because t h i s  

gene t i c  v a r i a t i o n  i s  probably  determined by d i f f e r e n t  genes, severa l  

c o n t r a s t i n g  sources o f  extreme h e i g h t  should be crossed i n  breeding f o r  

he igh t ,  as t h i s  would inc rease  t h e  p o s s i b i l i t y  o f  t r ansg ress i ve  

segrega t ion  f o r  h e i g h t  and p o s s i b l y  r e s u l t  i n  f u r t h e r  d i v e r s i t y  i n  

growth h a b i t .  

Dr. W. E rsk ine  and M r .  W.J. Goodrich. 

2.1.9. Measurement of  Hybrid Vigour 

The success fu l  e x p l o i t a t i o n  o f  h y b r i d  v i gou r  r e q u i r e s  f i r s t l y  an 

economic l e v e l  o f  v i gou r  and secondly a  v i a b l e  system o f  h y b r i d  seed 

product ion.  I n  t h e  absence o f  any i n f o r m a t i o n  on h y b r i d  v i gou r  i n  

l e n t i l s  measured a t  c rop  dens i ty ,  we eva lua ted  50 d i f f e r e n t  hyb r i ds  and 

t h e i r  paren ts  f o r  h y b r i d  v i gou r  a t  Tel Hadya. The parents  spanned a  

wide range o f  d i v e r s i t y  i n  t h e  c r o p  and o r i g i n a t e d  f rom a  t o t a l  o f  15 

coun t r i es .  A s p l i t - p l o t  des ign was used w i t h  two r e p l i c a t i o n s  and w i t h  

crosses as main p l o t s  and genera t ions  (paren ts  and F ) as sub-plots.  
1 2  

The exper iment was sown a t  c rop  d e n s i t y  (200 seeds/m ) w i t h  guard 

p l a n t s  o f  a common l i n e  t o  border  a l l  F p l an t s .  
1 

For  g r a i n  y i e l  d l p l a n t  h e t e r o s i  s  f rom t h e  mid-parent  va lue  averaged 

19.4% over  a l l  50 crosses (Tab le  2.1.5). However, t h e  h i g h  s tandard 

e r r o r  of t h i s  va lue  r e f l e c t e d  t h e  very  cons iderab le  v a r i a t i o n  f rom 

cross t o  c ross  i n  h y b r i d  v i gou r ,  and, consequent ly,  t h e  average f o r  
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mid-parent va lue  was no t  judged s i g n i f i c a n t l y  g r e a t e r  than  zero  a t  5% 

p r o b a b i l i t y  l e v e l .  The mean va lue  f o r  g r a i n  y i e l d  pe r  p l a n t  f o r  

h e t e r o s i s  above t h e  b e t t e r  paren t  was 4.9%, b u t  again t h i s  was no t  

s i g n i f i c a n t l y  g r e a t e r  than  zero. 

Amongst t h e  o t h e r  charac te rs ,  t h e r e  was no s i g n i f i c a n t  average 

h y b r i d  v i gou r  over  crosses f o r  t i m e  t o  f lower .  For  p l a n t  h e i g h t  t h e r e  

was s i g n i f i c a n t  h y b r i d  v i g o u r  f rom t h e  mid-parent va lue  f o r  increased 

he igh t ,  bu t  i t  d i d  no t  reach t h e  l e v e l  o f  t h e  b e t t e r  parent ,  on 

average. For  100 seed weight  t h e r e  was no s i g n i f i c a n t  h y b r i d  v i gou r  

f rom t h e  mid-parent value. A s i g n i f i c a n t  nega t i ve  va lue  f o r  he te ros i s  

f rom t h e  b e t t e r  paren t ,  i n  v iew o f  t h e  p rev ious  sentence, mere ly  

i n d i c a t e s  t h a t  t h e  larger-seeded paren t ,  on average, had s i g n i f i c a n t l y  

l a r g e r  seeds t han  t h e  mid-parent  value. The exper iment w i l l  be 

repeated. 

Dr. W. E r sk i ne  

2.1.10. Genetic Variat ion i n  Response t o  I r r i g a t i o n  

I n  Egypt, b e f o r e  t h e  c o n s t r u c t i o n  o f  t h e  Aswan Dam, l e n t i l s  were grown 

on mo i s tu re  r e t a i n e d  i n  s o i l  f rom t h e  annual f l o o d  o f  t h e  N i l e .  

I r r i g a t i o n  became w i d e l y  avai  l a b l e  when t h e  h i g h  dam was const ructed,  

b u t  Egyp t ian  l e n t i l s  a re  i l l - a d a p t e d  t o  e x t r a  i r r i g a t i o n .  Most 

i n t r o d u c t i o n s  t o  Egypt come f rom r a i n f e d  areas w i t h  s i m i l a r  adaptat ion.  

Th i s  study, conducted by a  Ph.D. s tuden t  w i t h  f i n a n c i a l  suppor t  f rom 

t h e  N i l e  V a l l e y  P r o j e c t ,  was designed t o  es t ima te  t h e  gene t i c  v a r i a t i o n  

i n  l e n t i l s  i n  response t o  i r r i g a t i o n  i n  o rde r  t o  develop a  s e l e c t i o n  

metholodology f o r  i r r i g a t e d  cond i t i ons .  

The s tudy  was conducted d u r i n g  bo th  t h e  1984/85 and 1985/86 

seasons w i t h  34 d i v e r s e  accessions f r om t h e  l e n t i l  germplasm c o l l e c t i o n  

i n  f i v e  environments a t  t h r e e  l o c a t i o n s :  (1) Tel  Hadya, u n i r r i g a t e d ;  



Tel Hadya, one supplementary i r r i g a t i o n  (50mn before flowering) , Tel 

Hadya, two supplementary i r r i g a t i o n s  (50mn before flowering and again 

before pod f i l l i n g ) ,  ( 2 )  Breda, without i r r i g a t i o n ,  and (3)  Terbol, 

without i r r i g a t i o n .  

The season 1984-85 was wetter  a t  a l l  s i t e s  than the  following 

season with,  f o r  example, 373 and 316 mm r a in  received in  the  two 

seasons respect ively  in Tel Hadya. Consequently t h e  t r i a l  means a t  

Breda and Tel Hadya (un i r r iga ted)  were 599 and 2195 kg/ha i n  1984185, 

b u t  in the  following season the  t r i a l  means had dropped t o  531 and 1931 

kglha respec t ive ly ,  representing declines in y i e l d  of 11 and 12%. 

In te res t ing ly ,  however, the  r a i n f a l l  d i s t r i b u t i o n s  of the  two years  

contrasted with only 14mn being received during April and May 1985 in  

contras t  t o  52mm in  the  corresponding period t h e  following year ,  with 

the  r e s u l t  t h a t  i r r i g a t i o n  during t h i s  pod-f i l l ing  period led t o  a 

response in  y i e l d  of 28% in  1984/85 and a lower response of only 10% in  

1985186 despi te  the  lower seasonal r a i  n fa l l  t o t a l .  

There was a highly s i g n i f i c a n t  genotype x yea r  in te rac t ion ,  and 

a1 so a s i g n i f i c a n t  genotype x environment in te rac t ion  which was 

explained by j o i n t  regression analysis .  Another example of the  

d i f f e r e n t  1 inea r  responses of genotypes t o  var iable  soi 1 moisture 

l eve l s  i s  given in  the  sect ion ' s tudy of drought to lerance  and moisture 

use in  1 ent i 1 genotypes' . 
Mr.A. Hamdi (Universi ty of Durham, U . K . )  and Dr. W. Erskine 

2.1.11. Screening f o r  Resistance t o  Vascular W i l t  

Vascular w i l t  (Fusarium oxysporum f.sp. l e n t i s )  i s  a major fungal 

pathogen of l e n t i l s  both around t h e  Mediterranean Sea and a l so  in t h e  

Indian sub-continent. Last season we estimated from a survey in N. 

Syria t h a t  vascular  w i l t  accounted f o r  an overal l  reduction i n  seed 



Reaction t o  vascular w i l t  

Figure 2.1.3. The reaction t o  vascular w i l t  of 209 l i n e s  
in y ie ld  t r i a l s  in the  f i e l d  a t  Tel Hadya 
during 1985/86 season. The number of l a rge  
seeded l ines  i s  indicated by the  barred a r e a ,  
and small seeded e n t r i e s  comprise the  c l e a r  area .  



y i e l d  on fa rmers '  f i e l d s  o f  12% (Baya'a,  Ersk ine  and Khoury, 1986). 

Th i s  season a h i ghe r  inc idence  o f  w i l t  was observed i n  S y r i a ,  probably  

because t h e  adequate ear ly-season r a i n  was f o l l owed  by a  d r y  A p r i l  

1  eadi  ng t o  severe p l a n t  s t r e s s  d u r i n g  rep roduc t i ve  growth. 

F i e l d  screening f o r  r e s i s t a n c e  t o  vascu la r  w i l t  was poss ib l e  i n  

n i n e  r e p l i c a t e d  t r i a l s  a t  Te l  Hadya. I n  these t r i a l s  t h e r e  were a t  

l e a s t  10% o f  p l a n t s  k i l l e d  i n  one o f  t he  p l o t s  o f  t h e  suscep t i b l e  l o c a l  

check ( I L L  4401), i n d i c a t i n g  s u f f i c i e n t  s o i l  i nocul um f o r  screening. 

Ove ra l l  209 1  i n e s  were screened f o r  t h e i r  r e a c t i o n  t o  vascu la r  w i l t  i n  

comparison t o  t h e  check, and 93 l i n e s  o r  44.4% were comple te ly  

r e s i s t a n t  w i t h  no w i l t e d  p l a n t s  i n  any p l o t .  There were 49 l i n e s  

(23.4%) which were e i t h e r  e q u a l l y  o r  more s u s c e p t i b l e  t o  w i l t  t han  

Sy r i an  Local  Small ( ILL  4401); t h e  remain ing 67 l i n e s  (32.1%) showed a  

t o 1  e ran t  r e a c t i o n  e x h i b i t i n g  some w i  1  t bu t  a1 ways a t  a  1  ower inc idence  

than  t h e  check (F igu re  2.1.3). 

The 209 1  i nes comprised 44 1  arge -seeded and 165 smal l  -seeded 

l i n e s ,  and t h e  comparison o f  r e s u l t s  i n  t h e  groups i s  i n t e r e s t i n g .  The 

large-seeded group had almost double t h e  frequency o f  r e s i s t a n t  1 i n e s  

(70.5%) than t h e  smal l  er-seeded group (36.4%), and ha1 f t h e  frequency 

o f  s u s c e p t i b l e  1  i nes  (13.6%) compared t o  t h e  microsperma types  (26.1%). 

C l e a r l y  more a t t e n t i o n  w i l l  have t o  be p a i d  t o  s e l e c t i n g  small-seeded 

r e s i s t a n t  m a t e r i a l  than  1  arge-seeded 1  i nes. 

Dr. W. E r sk i ne  

2.2. Lentil Harvest Mechanization 

Mechanizat ion o f  l e n t i l  ha rves t  i n  t h e  Midd le  East i s  a  major research 

goal o f  FLIP, because l e n t i l  areas a r e  d e c l i n i n g  due t o  inc reased  l a b o r  

cos t s  f o r  ha rves t  i n  comparison t o  w o r l d  l e n t i l  p r i ces .  Research on 

l e n t i l  ha rves t  mechanizat ion has been i n t e n s i f i e d  a t  ICARDA f o l l o w i n g  a  



g ran t  f rom t h e  I n t e r n a t i o n a l  Development Research Centre,  Canada. The 

ma jo r  t r i a l  conducted a t  Tel Hadya i n  t h e  1984/85 season gauged t he  

minimum change f rom t r a d i t i o n a l  agronomy needed f o r  t h e  successfu l  

ope ra t i on  o f  two ha rves t i ng  machines. The r e s u l t s  showed t h a t  t h e  

doub le - kn i f e  c u t t e r  ba r  performed w e l l  on l y  on s o i l  which was f l a t t e n e d  

e i t h e r  by sowing w i t h  a  seed d r i l l  o r  by a  b a r  dragged behind t h e  

ducksfoot  c u l t i v a t o r ,  which was cover ing  broadcast seed. The c u t t e r  

bar  worked bes t  on an un-lodged c u l  t i v a r .  The angled b lade  system was 

most successfu l  on a  t r a d i t i o n a l  broadcast  and r i d g e d  c rop  i r r e s p e c t i v e  

o f  t he  c u l t i v a r .  

Dur ing  t h e  1985/86 season we moved t o  fa rmers '  f i e l d s  t o  t e s t  t h e  

two harves t  systems under t h e  op t ima l  agronomic c o n d i t i o n s  found i n  t h e  

prev ious season i n  f i v e  l o c a t i o n s  i n  N. Sy r i a .  The agronomic and 

economic r e s u l t s  are summarized i n  Table 2.2.1. We s t u d i e d  t h e  e f f e c t s  

o f  two methods o f  s o i l  f l a t t e n i n g ,  seed d r i l l i n g  and t h e  use o f  a  ba r  

us ing  a  s e t  o f  seven t rea tments  (Table 2.2.1). The b a r  inc reased  

y i e l d s  o f  seed and s t raw f rom a  hand harves t  by a  n o n - s i g n i f i c a n t  

margin,  i n d i c a t i n g  t h a t  i f  a  f i e l d  i s  broadcast and then  covered w i t h  a  

ba r  i t  can be harvested e i t h e r  by hand, w i t h  no l o s s  i n  r e t u r n  compared 

t o  t h e  t r a d i t i o n a l  system o f  sowing w i t hou t  a  bar ,  o r  by c u t t e r  bar. 

Under low ou tpu t  p r i c e  c o n d i t i o n s  (SL 1.87/kg seed and SL 0.881kg 

s t r a ~ ) ,  o n l y  t rea tment  a l t e r n a t i v e s  6 and 4  were undominated, i.e. t hey  

are r a t i o n a l  economic op t i ons  (Tab le  2.2.1). Both these  t rea tments  

i nc l ude  seed d r i l l i n g  and mechanical harves t  by c u t t e r  bar.  Between 

these two t reatments ,  t h e  e x t r a  expend i tu re  r e q u i r e d  t o  grow t h e  

improved v a r i e t y  78s 26002   ILL^) i ns tead  o f  l o c a l  seed had a  h i g h  

marg ina l  r a t e  o f  r e t u r n  (175%); t hus  every e x t r a  S y r i a n  L i r a  spent 

would be r e p a i d  t o  c rea te  SL 1.75 ne t  b e n e f i t .  

We t e s t e d  d i f f e r e n t  mechanizat ion cos t s  ( h i g h  and low l e v e l s  o f  

cos ts  and e f f i c i e n c i e s  o f  performance o f  t h e  machines) bu t ' they  d i d  no t  



Table 2.2.1. Mean seed and straw y i e l d s  (kglha) and net revenue over var iable  cos ts  (SLIha) in f i v e  on-farm t r i a l s  
on l e n t i l  harvest mechanization in N. Syria during 1985-86 season. Net revenue i s  calculated f o r  
both high and low output cos ts .  

Treatment Sowing Cult ivar  Harvest Mean seed Mean straw Net revenue Net revenue 
No. met hod method y i e l d  y i e l d  (low output p r i ce )  (high output pr ice)  

(kglha) (kglha) (SLIha) ( SLIha) 

1 Broadcast Local 
2 Broad.+bar Local 
3 Broad.+bar Local 
4 Dri 11 ed Local 
5 Broad.+bar 78s 26002 
6 Dri 11 ed 78s 26002 
7 Broadcast Local 

C.V. (%) 

Hand (Control) 998 
Hand 1164 
Cutter  bar 942 
Cutter  bar 937 
Cutter  bar 1066 
Cutter  bar 1107 
Angled blades 798 

21.8 
49.0 



a l t e r  the  ranking economically of t h e  treatments. We then looked a t  a 

high output pr ice  (SL 3.8/kg seed, SL l.O/kg straw) which did change 

t h e  economic rank order of t reatments.  Treatment 2 (broadcast  + b a r ,  

local seed, hand harvest)  came a t  top  with 5506SLlha net benefi t  

followed by treatment 6 (Dr i l l ed ,  78s 26002 seed, c u t t e r  bar harves t ) .  

Under these  pr ice  conditions the  reduction in y i e l d  losses ,  

pa r t i cu la r ly  of seed, due t o  mechanization becomes a crucia l  f a c t o r  in 

a t t r a c t i n g  farmers t o  adopt l e n t i l  harvesting by c u t t e r  bar. I t  i s  

s i g n i f i c a n t  t h a t  t h e  c u t t e r  bar can a lso  harvest many other crops 

( c e r e a l s ,  and forage and other food legumes). We wil l  concentrate on 

t e s t i n g  the  c u t t e r  bar fu r the r  in l a rge r  p lo ts  in farmers '  f i e l d s  next 

year. 

The angled blades tended t o  mix s o i l  with the  plant  material and 

were inconsis tent  in performance agronomically. Consequently t h e i r  

performance measured economically was poor. A changed design will be 

t e s ted  ins ide  Tel Hadya next season. 

Drs. W .  Erskine, J .  Diekmann, P .  Jegatheeswaran and Mr. S. Salkini  

2.3. Lenti l  Straw Quali ty 

Although l e n t i l  seed i s  the  primary y ie ld  of the  crop, t h e  straw or  

residues following threshing a r e  an important l ives tock feed in t h e  

Near East. Over the  past few seasons we have studied the genotypic, 

genotype-season, and seasonal va r ia t ion  in straw qua1 i t y  and quant i ty  

( I C A R D A ,  1984 and 1985). The importance of seasonal d i f ferences  in 

straw qua l i ty  and t h e  presence of a s ign i f i can t  genotype x season 

in te rac t ion  a re  now c l e a r ,  as i s  the  r e l a t i v e  unimportance of genetic 

var ia t ion  in straw qual i ty .  In an attempt t o  understand some of the  

above v a r i a b i l i t y  we harvested by hand samples from a t r i a l  of s i x  

e l i t e  l i n e s  in  two rep1 i ca tes  a t  Tel Hadya f o r  subsequent (painstaking) 

separat ion of t h e  crop residue i n t o  the  four component plant  pa r t s :  



Table 2.2.2. The distr ibution within l e n t i l  straw of four plant parts and 
t h e i r  respective quali ty a t t r ibutes .  

Distribution Diges t ib i l i ty  Protein Fibre (NDF) Lignin 
(%3 (g/lOOg dry matter) (%) ( % )  (%) 

Leaves 38.1 66.2 8.6 29.2 7.0 
Pod wall s 22.8 48.3 6.3 49.7 11.4 
Branches 34.3 39.8 3.6 60.2 19.6 
Roots 4.7 25.9 6.2 71.4 24.0 
L.S.D. (5%) 1.25 3.48 0.46 1.90 1.40 



1) r o o t s  2) branches 3 )  pod w a l l s  and peduncles 4 )  leaves ( p e t i o l e ,  

r a c h i s  and l e a f l e t ) .  

There were h i g h l y  s i g n i f i c a n t  d i f f e r e n c e s  between t h e  p l a n t  p a r t s  

i n  t h e i r  d i s t r i b u t i o n  w i t h i n  t h e  s t raw,  and a l s o  i n  t h e  q u a l i t y  o f  t h e  

components measured; -- i n  v i t r o  d i g e s t i  b i l  i t y ,  p r o t e i n  con ten t ,  n e u t r a l  

de te rgen t  f i b r e  con ten t ,  and l i g n i n  con ten t  (Table 2.2.2). The h i g h  

p r o p o r t i o n  of pod w a l l s  was due t o  t h e  c r o p ' s  h i g h  ha rves t  index. 

Leaves were t h e  most d i g e s t i b l e  component, f o l  1  owed by pod w a l l  s  and 

then branches and f i n a l l y  roo ts .  The d i g e s t i b i l i t y  da ta  o f  t h e  p l a n t  

p a r t s  a re  con f i rmed b y  t he  nega t i ve  assoc ia t i on  o f  d i g e s t i b i  1  i t y  w i t h  

bo th  f i b r e  and l i g n i n  contents .  

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

par ts .  Thus Ku rd i  1 and 78s 26002 l i n e s  had a  lower  p r o p o r t i o n  o f  

leaves than  t h e  o t h e r  l i n e s  and a  h i g h e r  p r o p o r t i o n  o f  branches. S ince 

v a r i e t y  x p l a n t  p a r t  i n t e r a c t i o n s  were n o n - s i g n i f  i c a n t  f o r  t h e  qual  i t y  

charac te rs  d i g e s t i b i l i t y ,  and p r o t e i n  and l i g n i n  con ten t ,  t h e  major  

reason f o r  d i f f e r e n c e s  between v a r i e t i e s  i n  o v e r a l l  s t raw q u a l i t y  i s  

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

D i f f e rences  between seasons i n  s t raw qual i ty may p o s s i b l y  be exp la ined  

i n  t h e  same way, by d i f f e r e n c e s  i n  t h e  d r y  ma t te r  d i s t r i b u t i o n  between 

component p l a n t  par ts .  

Drs. W. E rsk ine ,  B. Capper, and M r .  H. Nakkoul 

2.4. Lentil Insects and their Control 

Stud ies  on t h e  development o f  c o n t r o l  recommendations f o r  i n s e c t  pests  

a f f e c t i n g  l e n t i l s  were cont inued. The exper iments concen t ra ted  on a  

f u r t h e r  e v a l u a t i o n  o f  t h e  economic importance o f  t h e  S i t ona  spp. 

complex and t h e  e f f i c i e n c y  o f  i n s e c t i c i d e s  t o  c o n t r o l  t h i s  pest.  



2.4.1. Insect Control Recamnendations 

Based on the  r e s u l t s  of the  previous season an experiment was s e t  u p  t o  

p a r t i t i o n  y i e l d  losses  between Sitona spp. (mainly Sitona 1 ineatus and 

Sitona c r i n i t u s )  and f o l i a r  insec t s  (aphids and t h r i p s ) .  Total insect  

control through granular i n s e c t i c i d e  (carbofuran) appl ica t ions  a t  

planting and 2 fo l  i a r  sprays with methidathion a t  preflowering and 

midflowering gave a non-signif icant  y i e l d  increase  of 27.5% 

(Table 2.4.1). When only Sitona spp. were control led  y i e l d  increased 

by 15.5%, whereas y ie ld  response t o  aphid control ( 2  aphid sprays with 

pirimicarb) was 10.2%, and t o  t h r i p s  control  (2 f o l i a r  sprays with 

formathion) 11.0%. Although no s i g n i f i c a n t  d i f ferences  were found t h i s  

season, the  r e s u l t s  showed the  same tendency a s  in  previous yea rs  and 

thereby confirmed the  f indings t h a t  Sitona spp. a re  the  key pest in 

l e n t i l s .  

2.4.2. Economic Importance o f  Sitona spp. 

To evaluate the  economic f e a s i b i l i t y  of Sitona spp. control under 

farmers'  condit ions damage l e v e l s  and seed y i e l d s  were studied a t  7 

d i f f e r e n t  loca t ions  in  northern Syria using 2 l eve l s  of carbofuran 

treatment. A t  Maara ( I d e l i b )  t h e  highest i n f e s t a t i o n  of 87% nodules 
damaged was found, and a t  Sowan t h e  lowest of 18% nodules damaged 

(Table 2.4.2). Because of high v a r i a b i l i t y  the  y i e l d  increases 

resu l t ing  from carbofuran treatments were non-signif icant .  This 

experiment however indicated t h a t  with the  lower dosage of carbofuran, 

which was only half of the  recommended r a t e ,  the  control achieved was 

equivalent.  To f u r t h e r  determine t h e  economic importance of Sitona 

spp. i n  l e n t i l s  in r e la t ionsh ip  t o  meteorological da ta  t h i s  experiment 
wi l l  be conducted a t  3 loca t ions  with d i f f e r e n t  c l ima t ic  condit ions the  

next season. 



Table 2.4.1. E f f e c t  o f  d i f f e r e n t  i n s e c t i c i d e  regimes on S i  tona spp. weevi l  
damage l e v e l s ,  f o l i a r  i n s e c t  pest popu la t ions ,  and y i e l d s  of 
Sy r i an  Local Large l e n t i l ,  Tel Hadya, 1985186. 

- -  - - -- 

S i tona  spp. F o l i a r  insects/600cm 2 

% nodules Accum. no.of 5 counts  Seed y i e l d  
Treatments damaged Aphids T h r i  ps kg lha  % increase 

Complete c o n t r o l  1 20.2 50 132 1906 27.5 
Cont ro l  o f  Si tona3spp. 0.7 48 1 180 1727 15.5 
Cont ro l  o f  aphids4 85.0 60 169 1649 10.2 
Cont ro l  o f  t h r i p s  69.0 25 113 1665 11.0 
Check 72.0 510 181 1496 

1 Carbofuran G 5% 20 kg/ha a t  p l a n t i n g ,  2 f o l i a r  sprays Supracid 40% 
(meth ida th ion)  2 c c I l .  

2 Carbofuran G 5% 20 kg/ha a t  p l a n t i n g .  
3 Two f o l i a r  sprays w i t h  Pr imor  50% p i r i r n i c a r b  w/w 0.5 g / l .  
4 Two f o l i a r  sprays w i t h  An th io  33% formath ion l c c / l .  



Table 2.4.2. Effect  of chemical treatments on Sitona spp. damage 
l e v e l s  and seed y i e l d  of Syrian Local Large l e n t i l  a t  7 
locat ions  in northern Syr ia ,  1985186. 

% nodules Seed y i e l d  
Location Treatment damaged kg/ha % increase C.V. LSD (5%) 

(% 
- - -- ~ 

Maara C 20 7 1551 7 3 8.8 468 
C 10 28 1272 41 
Check 87 896 

T. Rafaat C 20 1 1736 34 16.4 1123 
C 10 9 1747 35 
Check 53 1298 

Souran C 20 5 1113 25 6.8 298 
C 10 2 1016 14 
Check 18 893 

Atareb C 20 0 548 24 2 1 442 
C 10 1 480 3 
Check 24 465 

Breda C 20 3 557 9 3.8 91 
C 10 1 611 19 
Check 3 9 514 

T. Hadya C 20 2 1609 18 20.9 1359 
C 10 1 1565 15 
Check 6 1 1358 

Afes C 20 17 736 7 15.1 466 
C 10 13 731 6.6 
Check 38 68 7 

1 ) ~ a r b o f u r a n  5% G a t  20 kglha (C20) and 10 kglha (C10) applied a t  
planting. 



Table 2.4.3. Damage and popu la t i on  l e v e l s  o f  S i t ona  spp. and seed y i e l d  o f  
Sy r i an  Local  Large l e n t i l  a t  d i f f e r e n t  t reatment  l e v e l s  o f  
ca rbo fu ran  G 5%, Tel  Hadya, 1985186. 

Carbofuran V isua l  damage % l e a f l e t s  % nodules Neonate a d u l t s  Seed y i e l d  
t reatment  score (1-9) damaged damaged per 1500cc s o i l  kg/ha 

20 kg lha  
15 kg/ha 
12 kg/ha 
10 kg/ ha 
8 kg/ha 
5  kg/ha 
2  kg lha  

Check 



Table 2.4.4. Ef fec t  of e a r l y  and l a t e  o l an t ing  and carbofuranl  t reatment  on 
S i tona  spp. damage l e v e l s '  a t  d i f f e r e n t  l oca t ions  i n  northern 
S y r i a ,  1985186. 

% nodules damaged 
Early p lan t ing  Late p l an t ing  

Location No treatment  Carbofuran No treatment Carbofuran C.V. LSD (5%) 
( % I  

Taom 67.1 8.4 21.9 11.7 44.7 26.3 
Noaman 42.8 0.4 49.1 0.4 22.3 11.6 
Em- hosh 58.4 0.9 25.4 0.0 42.2 20.1 
Kafer Antones 72.1 16.1 22.1 0.6 73.3 45.4 
Suqi l biyeh 23.4 8.4 28.4 9.9 37.7 14.8 
Dowai r 19.8 9.3 15.3 6.2 55.6 15.8 

1) Carbofuran 5% G 20 kglha. 



2.4.3. Control of Sitona spp. 

The e f f e c t  o f  8 t rea tment  l e v e l s  o f  ca rbo fu ran  on t h e  S i t ona  spp.  

i n f e s t a t i o n  and damage was s t u d i e d  i n  another exper iment,  whereby t h e  

c r i t i c a l  l e v e l  o f  nodule damage i nduc ing  economic l o s s  cou ld  be 

es tab l i shed .  U n f o r t u n a t e l y  p a r t  o f  t h e  t r i a l  was l o s t  because o f  

f l o o d i n g ,  b u t  t h e  r e s u l t s  ob ta ined  s t i l l  i n d i c a t e  t h a t  a p p l i c a t i o n  o f  

even h a l f  o r  one qua r te r  o f  t h e  recomnended dosage l eads  t o  reduced 

S i t ona  spp. i n f e s t a t i o n  and damage l e v e l s  (Table 2.4.3). I n  

coopera t ion  w i t h  t h e  weed c o n t r o l  group t h e  e f f e c t s  o f  2 p l a n t i n g  dates 

( e a r l y  and l a t e )  w i t h  and w i t h o u t  ca rbo fu ran  t rea tment  were s tud ied  a t  

6 l o c a t i o n s  i n  no r t he rn  Sy r i a .  Gene ra l l y  t h e  p l o t s  sown i n  December 

showed l e s s  nodule damage than  those sown i n  e a r l y  November 

(Table 2.4.4). H igh  S i tona  spp. i n f e s t a t i o n s  o f  67.1 and 72.1% nodule 

damage were found o n l y  i n  2 l o c a t i o n s ,  when l e n t i l s  were p l an ted  e a r l y  

w i t h o u t  ca rbo fu ran  t reatment .  I t  appears t h a t  e a r l y  p l a n t i n g  o f  

l e n t i l s  can increase S i tona  spp. i n f e s t a t i o n s  n e c e s s i t a t i n g  a  c o n t r o l  

t reatment .  

Mr. Abdu l la  Joubi ,  Drs. C. Cardona and Si Gerlach. 

2.5. Lent i l  Crop Physiology, Agronomy and Microbiology 

2.5.1. Photothermal Regulation o f  Flowering i n  Lent i ls  

One o f  t h e  major  f a c t o r s  r espons ib l e  f o r  narrow a d a p t a b i l i t y  o f  most o f  

t h e  l e n t i l  genotypes i s  t h e i r  s e n s i t i v i t y  t o  pho toper iod  and thermal 

regime. Under c o n t r o l l e d  environmental  cond i t i ons ,  moJe p rec i se  

i n f o r m a t i o n  on t h i s  aspect o f  adap ta t i on  has been generated . Resu l ts  

have i n d i c a t e d  t h a t  progress towards f l o w e r i n g  ( l / f )  i s  1  i near1 y 

* Sununerfield, R.J., Roberts,  E.H., Ersk ine,  W .  and E l l i s ,  R.H. 1985. 

Ef fect  of temperature and pho toper iod  on f l o w e r i n g  i n  l e n t i l s  (Q 

c u l  i n a r i s  Medic.) Anna1 s  o f  Botany 56:659-671. 



re la ted  t o  mean temperature ( t )  and photoperiod ( p )  with l i t t l e  

in terac t ion between the l a t t e r  two variables.  In order t o  t e s t  t h i s  

model under actual f i e l d  condit ion,  a study was conducted in the  f i e l d  

during 1985/86 season t o  inves t iga te  the  response of s i x  l e n t i l  

genotypes from d i f f e r e n t  geographical regions (Tab1 e 2.5.1) t o  various 

photothermal regimes as obtained by using extended days of 16h vs 

normal days, in  which the  photoperiod ranged from 9 t o  13h and by 

staggering planting from November 1985 t o  March 1986. The model f o r  

describing progress towards flowering ( I / f )  i s  described by the  

equation: l / f  = a + bt + cp, where a ,  b and c a r e  constants. The 

outcome of f i t t i n g  t h i s  equation t o  the  flowering data f o r  individual 

genotypes i s  in Table 2.5.1. The r e s u l t s  show t h a t  progress towards 

flowering i s  i nf 1 uenced by temperature and photoperiod. Separate 

simple l i n e a r  regressions f o r  each genotype were ca r r i ed  out f o r  

progress towards flowering vs mean temperature ( l / f  = a + b t )  and 

photoperiod ( l / f  = a + bp) and t h e  r e s u l t s  showed t h a t  the  r a t e  of 

progress towards flowering was inf 1 uenced mainly by mean temperature 
2 

( R  were 0.793, 0.846, 0.824, 0.780, 0.495 and 0.829 respect ively  f o r  

ILL 9 ,  ILL 1744, ILL 2501, ILL 4400, ILL 4349, ILL 4605). The small 

response t o  photoperiod was probably due t o  the  narrow range of 

photoperiod achieved. The extended photoperiod of 16h had very low 

illuminance which varied from 75 t o  350 lux, whereas the  minimum 

illuminance t o  influence progress t o  flowering in l e n t i l  i s  now 

reported t o  be 500 lux. This may a l so  explain t h e  low coef f i c ien t  of 

determination f o r  ILL 4349, which i s  adapted t o  t h e  long day 

environments of North Africa. 

Drs. S. Si l im, M. C. Saxena and W. Erskine. 



Table 2.5.1. The regression of progress t o  flowering ( l / f )  on mean 

temperature ( t )  and photoperiod (p )  f o r  each of t h e  s i x  

1 e n t i l  genotypes, Tel Hadya 1985186. 

Genotype a b t  C P  R~ 

ILL 9 -0.010278 0.001388 0.000522 0.873 

ILL 1744 -0.006758 0.001390 0.000293 0.870 

ILL 2501 -0.009182 0.001499 0.000365 0.856 

ILL 4400 -0.009542 0.001314 0.000458 0.867 

ILL 4349 -0.019285 0.000837 0.001303 0.676 

ILL 4605 -0.003991 0.001244 0.000198 0.839 

2.5.2. Study of Drought Tolerance and Moisture Use i n  Lenti l  Genotypes 

Response of d iverse  genotypes of l e n t i l s  t o  t o t a l  seasonal moisture 

supply was invest igated by growing under rainfed condit ions a t  Tel 

Hadya (316 m seasonal r a i n f a l l  ) and Breda (218 mn seasonal r a i n f a l l  ) 

and a l so  a t  Tel Hadya under two addit ional  l eve l s  of moisture supply 

through supplemental i r r i g a t i o n s  ( i .  one i r r i g a t i o n  of 50 mn a t  

flowering, and i i .  three  i r r i g a t i o n s  ( in  a l l  150 nun) s t a r t i n g  a t  

flowering s t age) .  Soil moisture s tudies  were conducted on nine 

genotypes t o  determine evapotranspirat ion and water-use ef f ic iency 

under rainfed conditions in Tel Hadya. 

Averaged over a l l  genotypes, both seed and t o t a l  biological  y i e l d s  

were c lose ly  re la ted  t o  t o t a l  seasonal moisture supply (Table 2.5.2). 

A t  each level of moisture supply both seed and t o t a l  biological y i e l d s  
varied s i g n i f i c a n t l y  among genotypes. I n  the  lowest level of moisture 

supply (Breda, 218 mn r a i n f a l l ) ,  t h e  highest y i e l d e r s  were I L L  4354, 



Table 2.5.2. Effec t  of t o t a l  seasonal moisture supply on seed and t o t a l  b io logica l  y i e l d s  (kglha)  of d iverse  
l e n t i l  genotypes sown in Breda and Tel Hadya, 1985186. 

Seed y i e l d  (kglha)  Biological  y i e l d  (kg/ha)  
Breda Tel Hadya Breda Tel Hadya 

Genotype Origin Rainfed Rainfed One I r r .  Three I r r .  Rainfed Rainfed One I r r .  Three I r r .  
(218m-n) (316m) (366mn) (466mm) Mean (218rnm) (316mm) (366mn) (466rm) Mean 

ILL 8 
ILL 9 
ILL 16 
ILL 101 
ILL 223 
ILL 470 
ILL 793 
ILL 1861 
ILL 4349 
ILL 4354 
ILL 4400 
ILL 4401 
ILWL 7 

Jordan 
Jordan 
Jordan 
Syr i a  
I ran 
Syr i a  
Egypt 
Sudan 
USSR 
Jordan 
Syr ia  
Syr i a  

Mean 297 979 1233 1476 1150 3401 4160 6100 

Moisture(M) Genotype(G) MxG Moi sture(M) Genotype(G) MxG 
L.S.D. (5%) 144 199 241 446 343 472 398 810 
S.E. 50.3 57.4 86.1 149.1 169 137 142 273 
C.V .  (%) 33.9 33.7 24.3 20.8 21.6 10.8 



T a b l e  2.5.3. T o t a l  e v a p o t r a n s p i r a t i o n  ( E t )  and wa te r -use  e f f i c i e n c y  
(WUE, kg/ha/mn) f o r  t o t a l  b i o l o g i c a l  y i e l d  (TBY) and 
seed y i e l d  ( S Y )  f o r  d i f f e r e n t  l e n t i l  genotypes under  
r a i n f e d  c o n d i t i o n s  a t  T e l  Hadya, 1985/86. 

Genotype D a t e  o f  E t  WUE (kg/ha/mn) 
m a t u r i t y  (m) TB Y SY 

I LL  8  
I L L  9 
I L L  16 
I L L  101 
I L L  223 
I L L  470 
I L L  793 
I L L  4349 

May 9 
May 9  
May 12 
May 9  
May 9 
May 9 
May 10 
June 14 
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Figure 2.5.2. Soil moisture content in different soil layers 
(cm water115 cm soil layer) at highest recharge 
and at physiological maturity of some contrasting 
lentil genotypes under rainfed condition, Tel 
Hadya, 1985/86. 



ILL 8 and ILL 9 (Table 2.5.2). Under rainfed condit ion in Tel Hadya 

(316 mm r a i n f a l l )  high y i e l d s  were obtained from ILL 4354, ILL 223, 

ILL 8, ILL 9 and ILL 16 (Table 2.5.2). There were var ia t ions  in 

response t o  moisture supply among genotypes. F o r  example in seed 

y ie ld ,  ILL 8 was very responsive and ILL 4400 unresponsive whereas in 

t o t a l  biological  y ie ld  the  reverse was observed (Figure 2.5.1). 

Soil moisture p ro f i l e s  a t  maximum recharge and a t  maturity f o r  

nine genotypes a r e  given in Figure 2.5.2. Genotypes ILL 101 and 

ILL 793 ext rac ted  water from deeper s o i l  p r o f i l e  than other  genotypes. 

I n  the  f i r s t  90 cm of  t h e  s o i l  p r o f i l e ,  ILL 4400, ILL 4349, ILL 470 and 

ILL 8 extrac ted  g rea te r  amount of s o i l  moisture than o the r  genotypes 

(Figure 2.5.2). ILL 9,  ILL 16 and ILL 470 had the  highest  water use 

ef f ic iency in terms of t o t a l  biological  y i e l d ,  and in terms of seed 

y ie ld  ILL 8 ,  ILL 16 and ILL 223 had the  highest water use e f f i c iency  

(Table 2.5.3). 

This study has indicated va r ia t ions  among genotypes in t h e i r  

response t o  moisture supply. For example in terms of seed y i e l d ,  ILL 8 

and ILL 4354 perform well under low r a i n f a l l  regime and are  very 

responsive when moi s t u r e  supply i s  increased whereas ILL 4400 i s  

unresponsive t o  increased moisture supply. 

Drs. S. Si l im and M. C. Saxena. 

2.5.3. Effect of  Exogenous Application of  Growth Regulator on Yield o f  

Lenti 1 s 

Genetical ly l e n t i l  i s  capable of producing g rea te r  seed y i e l d s  than a re  

harvested in f i e l d s  today. The number of pods a t  maturi ty i s  l e s s  than 

50% of the  t o t a l  number of flowers produced. Generally t h e  l a t e r  

formed flowers do not develop f i l l e d  pods. I t  i s  possib'le t h a t  the re  

i s  competition between pods f o r  a ss imi la tes  and possibly f o r  some 



endogenous growth r e g u l a t o r s  and pods formed l a t e r  are a t  a  

disadvantage. A t r i a l  was i n i t i a t e d  t o  i n v e s t i g a t e  t h e  p o t e n t i a l  o f  

exogenous a p p l i c a t i o n  o f  p l a n t  growth r e g u l a t o r  p l  anof i x  

(naph thy lace t i c  ac id ,  NAA) on y i e l d  of l e n t i l .  Times o f  a p p l i c a t i o n  

were: one a p p l i c a t i o n  ( a t  s t a r t  o f  f l owe r i ng ,  A p r i l  I ) ,  two 

a p p l i c a t i o n s  (one each a t  s t a r t  o f  f l o w e r i n g  and 100% f l o w e r i n g ,  A p r i l  

1 and 8 r e s p e c t i v e l y ) ,  and t h r e e  a p p l i c a t i o n s  (one each a t  s t a r t  o f  

f l o w e r i n g ,  100% f l o w e r i n g  and 100% pod set ,  A p r i l  1, 8 and 16 

r e s p e c t i v e l y ) .  Four concen t ra t i ons  o f  NAA were used: 0, 10, 20, and 

30 ppm. The r a t e  o f  NAA and t ime  of a p p l i c a t i o n  had no s i g n i f i c a n t  

i n f l u e n c e  on y i e l d s  (Table 2.5.4). Th i s  t h e r e f o r e  suggests t h a t  

endogenous growth r e g u l a t o r  may no t  be l i m i t i n g  and i s  n o t  t h e  cause o f  

pod drop o r  n o n - f i l l i n g .  I t  i s  poss ib l e  t h a t  pod f i l l i n g  was l i m i t e d  

by t he  supply  o f  ass im i l a tes .  

Drs. S. S i l i m  and M. C. Saxena. 

2.5.4. Response o f  L e n t i l  t o  P l a n t  Popu la t i on  and Row Spacing 

The e f f e c t  o f  f o u r  p l a n t  popu la t i on  d e n s i t i e s  (100, 200, 300 and 400 
2  

p lants /m ) and f o u r  row spacings (20, 30, 40 and 50 cm) on l e n t i l s  were 

s tud ied  i n  Te l  Hadya and Breda. A t  bo th  l o c a t i o n s ,  b o t h  seed and t o t a l  

b i o l o g i c a l  y i e l d s  were s i g n i f i c a n t l y  increased w i t h  i nc rease  i n  p l a n t  

popu la t i on  (Table 2.5.5). Vary ing  row spacings, however, had no 

s i g n i f i c a n t  i n f l u e n c e  on b o t h  seed and t o t a l  b i o l o g i c a l  y i e l d s  except 

i n  Tel Hadya where sowing a t  narrow row spacing inc reased  seed y i e l d  

s i g n i f i c a n t l y  (Table 2.5.5). Seed y i e l d  obta ined a t  Tel Hadya (316 rm 
r a i n f a l l )  was about s i x  t imes t h a t  o f  Breda (218 mm r a i n f a l l )  and t o t a l  

b i o l o g i c a l  was about t r i p l e .  Seed y i e l d  inc rease  ob ta ined  i n  some 

t rea tments  was l a r g e l y  due t o  p roduc t i on  o f  l a r g e  t o t a l  d r y  ma t te r ,  

l a r g e  number o f  seeds lun i t  area and improved p a r t i t i o n i n g  o f  

ass im i l a tes  t o  t h e  seeds, r e s p e c t i v e  c o r r e l a t i o n  c o e f f i c i e n t s  be ing  

0.81, 0.47 and 0.21 f o r  Tel Hadya and 0.85, 0.45, and 0.26 f o r  Breda. 

Drs. S. S i l i m  and M. C. Saxena. 



Table 2.5.4. The e f f e c t  of r a t e  and frequency of appl ica t ion o f  
growth regulator  pl anofix (naphthyl a c e t i c  ac id )  on seed 
and t o t a l  biological y ie lds  (kglha) of l e n t i l s ,  Tel 
Hadya 1985/86. 

Seed y  i el  d Total biological  y ie ld  
(kgjha) (kg/ha) 

Rate of NAA 
(PPM)  -R No. of appl ica t ions  ( A )  No. of appl ica t ions  ( A )  

One Two Three Mean One Two Three Mean 

Mean 2023 2013 2067 4752 4770 4953 

( A )  (R ) AxR ( A )  (R) - AxR 
L.s .D. (~%)  NS NS NS NS NS NS 
S. E .  45.3 31.1 65.1 130.4 87.5 185.1 
C.V. (%) 8.9 5.3 10.8 6.3 



Table 2.5.5. E f f e c t  o f  row spac ing and p l a n t  p o p u l a t i o n  on y i e l d  o f  
1  e n t i  1  , Tel Hadya and Breda, 1985186. 

Treatment Tel Hadya (ILL 223) Breda (ILL 4401) 
Seed y i e l d  T o t a l  b i o l .  Seed y i e l d  To ta l  b i o l  . 

(kg/ha) y i e l d  ( kg lha )  (kg/ha) y i e l d  (kg/ha) 

Row spacing ( c m l  
20 2168 

200 p l a n t s  1976 5293 354 1809 
300 p l a n t s  2048 5494 405 2154 
400 p l a n t s  2108 6052 418 2281 

S.E. 65 136 19.9 83.7 
C.V. (%) 13.3 10.4 22.3 17.7 



2.5.5. Effect of Height of Cut on Yield of Lentils 

As p a r t  o f  a  major  e f f o r t  a t  I C A R D A  t o  mechanize l e n t i l  ha rves t ,  a  

t r i a l  which was i n i t i a t e d  d u r i n g  1984/85 season was repeated i n  1985/86 

t o  i r l v e s t i g a t e  t h e  e f f e c t  o f  h e i g h t  o f  c u t  (ground l e v e l ,  5  cm and 

10 cm above ground) as compared t o  hand p u l l i n g  on l o s s  o f  seed and 

s t raw y i e l d s  o f  t h r e e  l e n t i l  l i n e s  o f  d i f f e r e n t  p l a n t  s t a t u r e :  ILL  8  

( e r e c t  and non - l odg ing ) ,  I L L  4400 ( l o c a l  genotype t h a t  lodges)  and 

I LL  554 ( e r e c t  and l a t e  matur ing) .  C u t t i n g  was c a r r i e d  ou t  us ing  a  

'Hege fo rage  h a r v e s t e r '  . Because o f  l a c k  o f  s i g n i f i c a n t  i n t e r a c t i o n  

between h e i g h t  o f  c u t  and genotype, r e s u l t s  are presented mos t l y  as 

means o f  main e f f e c t s .  

The e f f e c t  o f  h e i g h t  o f  c u t  on s t raw y i e l d  i s  g iven  i n  

Table 2.5.6. S i g n i f i c a n t  r educ t i ons  i n  s t raw y i e l d s  were ob ta ined  when 

crop was c u t  a t  ground l e v e l ,  5 cm o r  10 cm above ground as compared t o  

hand p u l l  ing,  r ep resen t i ng  r e s p e c t i v e l y  20.7%, 44.3% and 47.9% 

reduc t ions .  Reduct ions i n  seed y i e l d  were 10.8%, 22.0% and 15.4% 

r e s p e c t i v e l y  f o r  c u t t i n g  a t  ground l e v e l ,  5 cm and 10 cm above ground. 

Th i s  s tudy as i n  p rev ious  year  has shown t h a t  t h e  mechanical ha rves t i ng  

o f  l e n t i l  by  c u t t e r  ba r  r e s u l t s  i n  some losses  i n  b o t h  seed and s t raw 

and l o s s  i n  s t raw inc reased  w i t h  i nc rease  i n  h e i g h t  o f  cu t .  Seed y i e l d  

l o s s  was l a r g e l y  due t o  pod drop and s t raw l o s s  was due t o  r o o t s  and 

lower  s e c t i o n  o f  t h e  stem be ing  l e f t  i n  s o i l .  

2.5.6. Weed Control 

2.5.6 .l. International Weed Control Tr ia l  

L e n t i l s  because o f  t h e i r  small s t a t u r e  do no t  grow t a l l  and do no t  

b u i l d  up a  p r o t e c t i v e  canopy t o  p reven t  es tab l i shment  o f  weeds. Large 



T a b l e  2.5.6. Main e f f e c t s  o f  h e i g h t  o f  c u t  and g e n o t y p e s  on s e e d  
t o t a l  b i o l o g i c a l  and s t r a w  y i e l d s  ( k g l h a ) .  

T rea tmen t  
Y i e l d s  ( k g l h a )  

Seed  T o t a l  b i o l o g i c a l  S t r a w  

a .  H a r v e s t i n g  
Hand p u l l  i n9 ( c o n t r o l  ) 1387 
Cut 0 ' cm above  w o u n d .  1237 
Cut 5 cm above  ground 1082 
Cut 10 cm above  ground 1174 

S.E. 
C.V. (%)  

b. Genotype  
ILL 8 
ILL 4400 
I L L  554 

S.E. 
C.V. (%)  



y i e l d  losses  a r e  t h e r e f o r e  i n c u r r e d  f o l l o w i n g  weed i n f e s t a t i o n .  As 

p a r t  o f  I n t e r n a t i o n a l  Weed Con t ro l  T r i a l ,  s t u d i e s  were conducted i n  

1985/86 a t  Breda (no r the rn  S y r i a )  and Terbol  (Lebanon) t o  assess t h e  

losses  i n  y i e l d  due t o  weeds and i d e n t i f y  p romis ing  pre-emergence 

he rb i c i des  f o r  weed c o n t r o l  i n  l e n t i l s .  

Weed i n f e s t a t i o n  a t  b o t h  l o c a t i o n s  was h i g h  (Tab le  2.5.7). A t  

Breda 88.8% o f  t h e  weeds were narrow l ea fed ,  mos t l y  b a r l e y  vo lunteers .  

Herb ic ides  reduced t h e  1  eve1 o f  weed i n f e s t a t i o n .  A t  Breda 

pre-emergence a p p l i c a t i o n  o f  Gesagard a t  1.5 k g  a.i./ha, Gesagard a t  

1.5 kg w i t h  0.5 kg a.i./ha Kerb, Maloran a t  1.5 k g  w i t h  0.5 k g  a.i./ha 

Kerb, T r i b u n i l  a t  2.0 k g  w i t h  0.5 k g  a.i./ha Kerb and Bladex a t  0.5 k g  

w i t h  0.5 k g  a.i ./ha Kerb gave ve ry  good c o n t r o l  o f  weeds w i t h  no 

s i g n i f i c a n t  d i f f e r e n c e  i n  y i e l d  when compared w i t h  t h e  bes t  hand 

weeding t rea tment  (Table 2.5.7). A t  Terbol  hand weeding was s u p e r i o r  

t o  chemical weed c o n t r o l  g i v i n g  s i g n i f i c a n t l y  h i g h e r  g r a i n  y i e l d  

(Table 2.5.7). 

Drs. S. S i l i m ,  M. C. Saxena and R. S. Malhotra.  

2.5.6.2. Evaluation o f  New H e r b i c i d e s  

E f f e c t  o f  weeds on crop y i e l d  l o s s  and t h e  r o l e  o f  some new s e l e c t i v e  

he rb i c i des  on weed c o n t r o l  and c r o p  y i e l d  was s t u d i e d  a t  Te l  Hadya 

us ing  Sy r i an  Loca l  Small l e n t i l  c u l t i v a r  ILL 4401). Weeds caused 63% 

r e d u c t i o n  i n  seed y i e l d  (Tab le  2.5.8). Post-emergence appl i c a t i o n  o f  

dinoseb a c i t a t e  + f l u a z i f a b b u t y l  appeared t o  be t h e  b e s t  h e r b i c i d e  

t reatment  r e s u l t i n g  i n  a  seed y i e l d  s t a t i s t i c a l l y  a t  a  par  w i t h  t h a t  

f rom hand weeded weed-f r e e  check. Cyanazine + pronamide as 

pre-emergence spray was t h e  nex t  b e s t  combinat ion (Table 2.5.8). AC 

252-214 h e r b i c i d e  caused ser ious  c r o p  s tun t i ng .  

Drs. M. Pa la  and S. S i l i m .  



Table 2.5.7. Seed and t o t a l  b i o l o g i c a l  y i e l d s  ( kg l ha )  of l e n t i l s  and t o t a l  d r y  weights  o f  weeds (kg lha)  a t  
c rop  m a t u r i t y .  Breda and Terbo l  1985186. 

Treatment 

BREDA TERBOL - 
( k g l h a )  ( kg/ha) 

L e n t i  1 Len t  i 1 Broad Narrow T o t a l  L e n t i l  L e n t i l  To ta l  
seed t o t a l  l ea fed  l e a f  weeds seeds t o t a l  
y i e l d  b i o l o g i c a l  weeds weeds y i e l d  b i o l o g i c a l  weeds 

y i e l d  y i e l d  

Weedy check 
Repeated hand weeding (weed f r e e )  
Weeded 40 and 80 days a f t e r  emergence 
Ma1 oran 1.5 k g  a. i ./ha pre-emergence 
Gesagard 1.5 k g  a.i./ha pre-emergence 
T r i b u n i l  2.0 k g  a.i./ha pre-emergence 
Bladex 0.5 k g  a.i./ha pre-emergence 
Bladex 1.0 k g  a.i./ha pre-emergence 
Maloran 1.5 kg  + Kerb 0.5 kg  a.i./ha 
Gesagard 1.5 kg  + Kerb 0.5 kg  a. i . /ha 
T r i b u n i l  2.0 k g  + Kerb 0.5 kg  a.i./ha 
Bladex 6.5 kg  + Kerb 0.5 k g  a.i ./ha 

L.S.D. (5%) 
S.E. 
C . V .  (%) 



Table 2.5.8. Effect  of weed control on seed y ie ld  of l e n t i l  and on weed 
.dry weight, Tel Hadya, 1985/86. 

Treatment Rate of Time Seed y i e l d  Weed dry 
appl n .  of (kg/ha) weight 
(kg a.i . /ha)  appln. (kg/ha) 

Weedy check 
Weed-free check 
Cyanazinetpronamide 
Terbutrynetpronami de 
Dinoseb ace ta te  + 

f l  uazifabbutyl 

Coda1 
Secbumetron 
Carbetamid 
AC 252-214 
AC 252-214 

AC 252-214 
Fomesaf en 
Fomesaf en 
Fomes af en 

L.S.D. (P=0.05) 
C.V. (%) 

Pre-em. 876 
Pre-em. 782 
Pre-em. 456 
Pre-em. 189 
Emerg. 301 



2.5.7. Microbiology 

With t h e  movement o f  m i c rob io l ogy  s e c t i o n  t o  t h e  Food Legume Program, a  

l i m i t e d  number o f  exper iments were conducted f o r  s e l e c t i o n  o f  improved 

Rhizobium s t r a i n  - c u l t i v a r  combinat ions w i t h  inc reased  n i t r o g e n  

f i x a t i o n  capac i ty .  

There were two bas ic  t ypes  o f  experiments. The f i r s t  i nvo l ved  

e v a l u a t i o n  o f  15 prominent c u l t i v a r s  f o r  response t o  i n o c u l a t i o n  w i t h  a  

s i n g l e  Rhizobium s t r a i n  (ICARDA s t r a i n  19, i s o l a t e d  i n  S y r i a ) ,  compared 

t o  un i  nocul  a ted  t reatments .  The second experiment eva lua ted  response 

o f  a  s i n g l e  c u l t i v a r  (Sy r i an  Local  Large)  t o  i n o c u l a t i o n  w i t h  s i x  

separate s t r a i n s  o f  r h i z o b i a  compared t o  an un inocu la ted  c o n t r o l .  

Over t h e  mean o f  15 c u l t i v a r s  tes ted ,  t h e r e  was no y i e l d  response 

t o  i n o c u l a t i o n  w i t h  a  s i n g l e  s t r a i n  o f  Rhizobium over  t h e  un inocu la ted  

c o n t r o l .  Some i n d i v i d u a l  1  ines,  however, d i d  show response t o  

i n o c u l a t i o n  though these responses were i n s i g n i f i c a n t .  I LL  1939 showed 

a  s l i g h t  g r a i n  y i e l d  depress ion when inocu la ted .  I L L  4401 ( S y r i a n  

l o c a l  s m a l l )  gave a  s l i g h t  i nc rease  i n  g r a i n  y i e l d ,  and a n e a r l y  

s i g n i f i c a n t  inc rease  o f  500 kg/ha s t raw y i e l d  when inocu la ted .  

D i f f e r e n c e s  between i n o c u l a t i o n  t rea tments  o f  o t h e r  l i n e s  were 

i n s i g n i f i c a n t ,  w i t h  i n o c u l a t i o n  produc ing s l i g h t  decreases o r  increases 

i n  s t raw and g r a i n  y i e l d  depending on t h e  c u l t i v a r .  

I n  t h e  t r i a l  screening f o r  i n o c u l a t i o n  e f f e c t s  f r om s i x  Rhizobium 

s t r a i n s  on Sy r i an  Local  Large, t h e r e  were no s i g n i f i c a n t  y i e l d  

d i f f e r e n c e s  between t h e  t rea tments  i nocu la ted  and t h e  un inocul  a ted  

c o n t r o l .  However, f i v e  s t r a i n s  showed a s i g n i f i c a n t  increase i n  t o t a l  

c rop  N over  t h e  c o n t r o l  a t  harves t ,  g i v i n g  5-10 a d d i t i o n a l  k g  N/ha. 



These r e s u l t s  are t o  be expected, f o r  Tel Hadya s o i l s  con ta in  

1 arge numbers o f  indigenous r h i  zob ia  e f f e c t i v e  w i t h  l e n t i l .  I n  

a d d i t i o n ,  c u l t i  vars  are se lec ted  throughout t he  b reed ing  program based 

on y i e l d  performance u t i l i z i n g  n a t i v e  s o i l  r h i z o b i a  f o r  n i t r o g e n  

f i x a t i o n .  Under these c o n d i t i o n s ,  i t  w i l l  be u n l i k e l y  t h a t  a 

s i g n i f i c a n t  i n o c u l a t i o n  response w i l l  be ob ta ined  w i t h  randomly chosen 

s t r a i n s .  

I n  t h e  coming season a s tepwise approach t o  s t r a i n  s e l e c t i o n  us ing  

a nurnber o f  prominent c u l t i v a r s  i n  severa l  s o i l  t ypes  w i l l  be adopted. 

A broad range o f  s t r a i n  and c u l t i v a r  combinat ions w i l l  be t e s t e d  i n  

p l a s t i c  house experiments, w i t h  s u p e r i o r  combinat ions be ing  eva lua ted  

subsequent ly i n  t h e  f i e l d .  

Dr. D. Beck. 



3. KABUL1 CHICKPEA IMPROVEMENT 

The kabuli chickpea project  i s  a j o i n t  venture with ICRISAT, India and 

i s  operated from ICARDA which a c t s  as a world center  f o r  i t s  

improvement. The kabuli chickpea i s  mainly grown as a spring-sown crop 

in  the  Mediterranean region of West Asia, North Africa and Southern 

Europe. Mexico and a few South American countr ies ,  such as Chile,  

Colombia and Bolivia,  grow kabuli type chickpea. This type occupies a 

small portion of chickpea area in the  Indian subcontinent. In 

addi t ion ,  i t  i s  grown in a l imi ted  area in Aus t ra l i a ,  western United 

S ta tes  of America and the  Union of Soviet S o c i a l i s t  Republics. 

Large-seeded chickpea i s  preferred in the  Americas and Spain, 

medium-seeded in the  Mediterranean region and small -seeded in r e s t  of 

the  world. Major improvement in y i e l d  i s  expected by adopting winter 

sowing in West Asia and North Africa using ascochyta b l ight  and cold 
to1 erant  germplasm and improved production techno1 ogy. Cul t i  vars 

responsive t o  i r r i g a t i o n ,  and r e s i s t a n t  t o  w i l t  and roo t - ro t ,  a re  

required f o r  countr ies  in the  Indian subcontinent,  Nile Valley and the  

Americas. The program a t  ICARDA i s  devoted t o  improving germpl asm and 

production technologies t o  augment the  research e f f o r t  of the  national 

programs. 

3.1. Breeding 

The year 1986 was good f o r  chickpea breeding in many ways. A number of 

l i n e s  chosen from internat ional  nursery have been released as c u l t i v a r s  

by national programs and many o the rs  a re  potential  candidates f o r  

re lease  in fu ture .  Ascochyta b l igh t  r e s i s t a n t  l i n e s  with large  seeds 

and t a l l  s t a t u r e  developed a t  the  center  have been furnished t o  

cooperators. In view of the  demand from host country, Syr ia ,  screening 
f o r  r es i s t ance  t o  cys t  nematode has begun i n  col labora t ion w i t h  the  

I s t i t u t o  di Nematologia Agraria, C.N.R. ,  Bari , I t a l y .  A1 so  screening 

1 ines responsive t o  i r r i g a t i o n  was i n i t i a t e d  t h i s  year. Germplasm 

screening i s  continuing f o r  r es i s t ance  t o  w i l t  in col labora t ion with 

t h e  Tunisian National Program, and f o r  tolerance t o  cold with the  

Turkish National Program. 
Dr. K.B.  Singh. 



3.1.1. Release o f  C u l t i v a r s  by N a t i o n a l  Programs 

The main o b j e c t i v e  o f  t h e  ch ickpea improvement program i s  t o  s t reng then  

t h e  breeding e f f o r t  o f  n a t i o n a l  programs. One o f  t h e  ways we aim t o  

f u l f i l l  t h i s  o b j e c t i v e  i s  th rough  t he  supply  o f  i n t e r n a t i o n a l  

nurser ies .  The progress i s  reproduced below: 

Year Type o f  Sets  Count r ies  

Nursery  f u r n i s h e d  covered 

1977178 2 34 15 

1986 187 11 497 48 

We have developed d i f f e r e n t  nu rse r i es  t o  meet s p e c i f i c  demands o f  

n a t i o n a l  programs. Demands have increased almost 1 5 - f o l d  i n  e i g h t  

years  because coopera t ing  c o u n t r i e s  have found t h e  m a t e r i  a1 use fu l  t o  

t h e i r  programs. By October 1986, n i n e  l i n e s  had been se lec ted  and 

re leased  as c u l t i v a r s  i n  f o u r  c o u n t r i e s  (Table 3.1.1). Fu r the r ,  t h e r e  

a re  a t  l e a s t  14 1 i n e s  which may be re leased  i n  t h e  near f u t u r e .  

Ana l ys i s  o f  t h e  c u l t i v a r s  se lec ted  by t h e  n a t i o n a l  programs 

revea l s  i n t e r e s t i n g  in fo rmat ion .  F i r s t ,  a1 1  c u l  t i  vars  have been 

re leased  f o r  w i n t e r  sowing i n  t h e  Mediterranean reg ion .  Th i s  suggests 

t h a t  w i n t e r  sowing i s  be ing  accepted as a  means o f  i n c r e a s i n g  y i e l d  i n  

t h e  reg ion.  Second, a l l  t h e  c u l t i v a r s  se lec ted  by n a t i o n a l  programs 

f rom ICARDA supp l i ed  ma te r i  a1 have r e s i s t a n c e  t o  ascochyta b l i g h t  and 

t o l e r a n c e  t o  co ld .  Th i rd ,  many o f  t h e  c u l t i v a r s  a re  t a l l .  Four th ,  

none o f  t h e  c u l t i v a r s  have been chosen f o r  s p r i n g  sowing i n  t h e  

Medi ter ranean r e g i o n  o r  w i n t e r  sowing i n  t h e  s u b - t r o p i c a l  reg ion.  The 

requirement f o r  s p r i n g  season i s  e a r l y  m a t u r i t y ,  1  a rge  seed s i z e  and 

adapta t ion  f o r  i r r i g a t e d  cond i t i ons ,  e s p e c i a l l y  i n  sub - t r op i ca l  reg ion.  

I n  f u t u r e  development o f  germpl asm, w h i l e  m a i n t a i n i n g  emphasis on 

w i n t e r  sowing, adequate a t t e n t i o n  w i l l  a l so  be g iven  f o r  s p r i n g  sowing 



i n  t h e  Medi ter ranean reg ion  and f o r  w i n t e r  sowing i n  t h e  sub t rop i ca l  

reg ion.  

Dr. K.B. Singh. 

3.1.2. Breeding Strategy 

The s t r a t e g y  f o r  genera t ing  k a b u l i  chickpea germplasm i s  shown 

schema t i ca l l y  i n  F i g u r e  3.1.1. A l though t h e r e  may be scope t o  improve 

t h e  s t r a tegy ,  t h e  present  one i s  se rv i ng  we l l  i f  judged by t h e  demand 

o f  t h e  i n t e r n a t i o n a l  nu rse r i es  and u t i l i z a t i o n  o f  t h e  germplasm by t h e  

n a t i o n a l  programs. 

When t h e  program was e s t a b l i s h e d  d u r i n g  1977/78, two major 

weakness n o t i c e d  i n  chickpea p roduc t i on  i n  West As ia  and Nor th  A f r i c a  

were low y i e l d  and i n s t a b i l i t y  i n  p roduc t ion .  The problem o f  low y i e l d  

can be so lved g r e a t l y  by adopt ing w i n t e r  sowing. Attempt has been made 

t o  i n c o r p o r a t e  r e s i s t a n c e  t o  phys i ca l  s t r esses  ( c o l d  and i r o n  

d e f i c i e n c y )  and b i o t i c  s t resses  (ascochyta b l i g h t ,  l e a f  miner,  c y s t  

nematode, and Orobanche). A lso an e f f o r t  i s  made t o  reduce t h e  

pho toper iod  s e n s i t i v i t y .  It i s  hoped t h a t  reduced pho toper i  od 

s e n s i t i v i t y  and r e s i s t a n c e  t o  va r i ous  s t resses  w i l l  add s t a b i l i t y  i n  

p roduc t ion .  H a l f  t h e  e f f o r t  i s  devoted t o  generate germplasm f o r  

w i n t e r  sowing, one- four th  t o  s p r i n g  sowing, and t h e  remain ing t o  t h r e e  

speci  a1 p r o j e c t s ,  name1 y  1  arge-seeded type ,  t a l l  t ype  and des i  type. 

Dr .  K.B. Singh. 

3.1.3. Screening Germplasm 

The program has i d e n t i f i e d  ascochyta b l i g h t  as a  major  l i m i t i n g  f a c t o r  

i n  chickpea p roduc t i on  i n  west As ia  and n o r t h  A f r i c a .  Cold t o l e r a n c e  

assumes a  g rea t  s i g n i f i c a n c e  f o r  w i n t e r  sowing. Lea f  miner causes 

y i e l d  r e d u c t i o n  up t o  20 per  cent.  Sporadic damage f rom c y s t  nematode 

and fusar ium w i l t  has been repor ted .  Screening germplasm f o r  
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r es i s tance  t o  d i f f e r e n t  s t resses  and i n c o r p o r t a t i n g  genes f o r  

r es i s tance  i n  h i g h  y i e l d i n g  genotypes i s ,  t he re fo re ,  a ma jo r  goal of 

t h e  program. 

3.1.3.1. Phys i ca l  and B i o t i c  S t resses  

Ascochyta b l i g h t :  Search f o r  r e s i s t a n c e  t o  ascochyta b l i g h t  (Ascochyta 

r a b i e i  (Pass.) Lab.) began d u r i n g  1978. Several  sources o f  r e s i s t a n c e  

have been i d e n t i f i e d .  Most are l a t e  i n  m a t u r i t y ,  and have pea-shaped 

seed w i t h  l i g h t  cream t o  l i g h t  p i nk  co lo r .  A l l  o f  them seem t o  have 

o r i g i n  i n  t h e  USSR, whether they were ob ta ined  d i r e c t l y  o r  v i a  o t h e r  

coun t r i es .  Among t h e  germplasms o f  t h e  des i  type,  accessions w i t h  h i g h  

l e v e l  o f  r e s i s t a n c e  a t  vege ta t i ve  s tage have been found, bu t  none has 

r e s i s t a n c e  a t  podding stage. Our e f f o r t  i s  c o n t i n u i n g  t o  i d e n t i f y  

a d d i t i o n a l  sources o f  r e s i s t a n c e  t o  f i n d  a t r u e  des i  t ype  o r  a t r u e  

k a b u l i  t y p e  r e s i s t a n t  t o  ascochyta b l i g h t .  We screen our  germplasm 

aga ins t  a m i x t u r e  o f  races 1 t o  4. 

Du r i ng  1985j86, 690 germplasm accessions were screened and 18 

l i n e s  found promis ing.  These w i l l  be eva lua ted  i n  t h e  advanced 

screening nex t  season. With these, more than  15,000 germplasm 

accessions have been eva lua ted  f o r  t h e i r  r e a c t i o n  t o  t h e  b l i g h t .  

Drs. K.B. Singh & M.V. Reddy. 

Co ld  t o l e rance :  Screening f o r  c o l d  t o l e r a n c e  s t a r t e d  soon a f t e r  i t  

became c l e a r  t h a t  w i n t e r  sowing produces s u b s t a n t i a l  i nc rease  i n  y i e l d .  

Th i s  e f f o r t  was increased when many 1 i nes  were k i l l e d  because o f  c o l d  

d u r i n g  1981182 which had a severe w in te r .  P l a n t i n g  d u r i n g  e a r l y  

October p rov ides  an o p p o r t u n i t y  t o  screen germpl asm t o  co ld ,  however, 

screening f o r  c o l d  i n  f i e l d  i s  n o t  always p o s s i b l e  because some years  

t u r n  ou t  t o  be warmer than  normal. L i m i t e d  exper ience suggests t h a t  

proper  e v a l u a t i o n  o f  germplasm should be p o s s i b l e  two o f  every  f i v e  

years o r  one o f  every t h r e e  years.  Attempts t o  develop a re1 i a b l e  



laboratory screening technique have not been successful because of lack 

of desired temperature control . 

Due t o  seasonal f l u c t u a t i o n s ,  a l i n e  i s  considered t o l e r a n t  i f  

found t o l e r a n t  in two cold seasons. On t h i s  c r i t e r i o n ,  we have 

evaluated 2433 germplasm l i n e s  in the  past s i x  years  and have found 11 

l i n e s  t o l e r a n t  and 36 l i n e s  moderately t o l e r a n t  (Table 3.1.2). More 

than 50% or ig inated  from India (17 l i n e s )  and Pakistan (8 l i n e s ) ,  

another 17 l i n e s  from the  Mediterranean region and the  remaining from 

Chile. The pedigree, o r ig in ,  seed type and weight of t o l e r a n t  l i n e s  

are  shown in  Table 3.1.3. We now have confidence t h a t  screening f o r  

cold to lerance  can be done a t  Tel Wadya farm. We have t r i e d  t o  screen 

material a t  a much cooler  s i t e  in temperate region, b u t  i t  i s  f e l t  t h a t  

the  winter i s  too  severe t o  permit any worthwhile screening f o r  the  

Mediterranean region. Drs. K.B. Singh, R.S. Malhotra and M . C .  Saxena. 

Leaf miner: Of 340 new germplasm l i n e s  screened, two were rated 4 on a 
1-9 s c a l e ,  10 rated 5 and the  remainder between 6 and 9. Sixty-three 

1 i  nes found to1 e ran t / r es i  s t a n t  in previous seasons were sown f o r  

reconfirmation. Twenty-two 1 i nes were found r e s i s t a n t  and 41 to1 erant .  
The sever i ty  of l ea f  miner during 1985/86 was higher than other  years.  

Though we have r e s i s t a n t  l i n e s ,  the  progress in breeding l ea f  

miner r e s i s t a n t  l i n e s  has been slow. Our approach has been t o  cross 

ascochyta b l igh t  r e s i s t a n t  l i n e s  with those r e s i s t a n t  t o  l ea f  miner and 

screen the  F plants  f i r s t  f o r  ascochyta b l ight  and then f o r  leaf  
2 

miner. Recovered plants  have res i s t ance  t o  ascochyta b l i g h t ,  but a re  

not r e s i s t a n t  t o  leaf  miner. E a r l i e r ,  when we attempted t o  s e l e c t  

material r e s i s t a n t  t o  leaf  miner f i r s t ,  no l ea f  miner r e s i s t a n t  p lants  
were recovered from the  F populations, b u t  some t o l e r a n t  plants  were 

sel  ected. 
2 

Dr. K.B. Singh. 



Table 3.1.1. Lines se lec ted  from ICARDA's chickpea 
in ternat ional  nurser ies  and re1 eased as 
cul t i  vars by national programs through 
October 1986. 

Country Cul t i  vars released 

Syria 

Cyprus 
Spain 

Tunisia 

Ghab 1 ( I L C  482) 
Ghab 2 (ILC 3279) 
Yialousa (ILC 3279) 
Fardon ( I L C  72) 
Zegri and Atalaya ( I L C  200) 
Almena I L C  (2548) 
Alcazaba I L C  (2555) 
I L C  3279 
F L I P  83-46C 

Table 3.1.2. Screening chickpea germplasm accessions tolerance 
of cold a t  Tel Hadya, Syr ia ,  1981/82 t o  1985186. 

Reaction to l  No. of accessions Percent of t o t a l  
( s c a l e  1-9) 

Total 2433 100.0 

1. Rating: 1 = f r e e ;  5 = intermediate; 9 = ki l l ed .  



Table 3.1.3. Pedigree, o r i g i n ,  seed type,  and seed s i z e  of the  cold 

t o l e r a n t  chickpea 1 i nes. 

Genotype Pedigree Origin ~ a t i n g '  Seed 100-seed 

type weight (g)  

ILC 668 

ILC 794 

ILC 1071 

ILC 2487 

ILC 2505 

ILC 3081 

ILC 3287 

ILC 3470 

I L C  3598 

I L C  3599 

ILC 3789 

NEC 1706 

12-071-03725 

12-190-04098 

Bakoda Dhaki 

JG 19 

Sample 30 

EC 1455 

CA-83 

PRSP-576 

PRSP-609 

PR-4401 

I ran 
11 

India 

India 

Pakistan 

Pakistan 

Spain 

India 

India 

India 

1. Rating: 3 r e s i s t a n t  



Cyst nematode: Th is  year ,  screening f o r  c y s t  nematode (Heterodera 

c i c e r i )  i nc l uded  312 l i n e s .  Though many l i n e s  showed r e s i s t a n c e  t o  

c y s t  nematode, t h e  r e s u l t s  were no t  r e l i a b l e  due t o  very  h i g h  number o f  

c y s t s p e r  g  o f  s o i l  and i n f e s t a t i o n  by Rh izoc ton ia  sp. More systemat ic  

screening has been planned f o r  nex t  year  i n  coopera t ion  w i t h  t h e  

I s t i t u t o  d i  Nematologia Ag ra r i a ,  C.N.R., Ba r i  , I t a l y .  
Drs. N. Greco,and M. d i  U i t o  ( B a r i )  and K.B. Singh. 

M u l t i f a c t o r  r es i s tance :  ascochyta b l i g h t  and co ld :  Du r i ng  1985/86, 355 

newly b red  l i n e s  were eva lua ted  f o r  r e s i s t a n c e  t o  ascochyta b l i g h t  and 

co ld .  N ine t y  l i n e s  were found r e s i s t a n t  t o  ascochyta b l i g h t  and 91 t o  

co ld .  A m a j o r i t y  o f  them were r e s i s t a n t  t o  a  s i n g l e  s t r ess ,  b u t  t e n  o f  

them were r e s i s t a n t  t o  bo th  (Table 3.1.4). It may be po in ted  ou t  t h a t  

i n  most years  o n l y  ' t o l e r a n c e '  t o  bo th  would be adequate. O f  course, a  

combinat ion o f  r e s i s t a n c e  t o  one s t r e s s  and t o l e r a n c e  t o  o t h e r  w i l l  he 

b e t t e r .  L i nes  found r e s i s t a n t  t o  both s t r esses  w i l l  be used 

e x t e n s i v e l y  i n  h y b r i d i z a t i o n  program because besides r e s i s t a n c e  they  

have l a r g e r  seed and a few o f  them were e a r l y  i n  m a t u r i t y  and 

medium-ta l l  . 

3.1.3.2. Response t o  I r r i g a t i o n  

Genera l ly ,  t h e  k a b u l i  chickpea t y p e  i s  i r r i g a t e d  i n  t h e  I n d i a n  

subcont inent ,  t h e  N i l e  Va l ley ,  and Mexico. A lso  i n  t h e  Medi ter ranean 

reg ion ,  a  smal l  percentage o f  ch ickpea area i s  i r r i g a t e d .  I n  o rde r  t o  

c a t e r  t o  t h e  needs o f  such areas, 151 genotypes were eva lua ted  f o r  

response t o  i r r i g a t i o n .  These genotypes were grown w i t h  supplemental 

i r r i g a t i o n  and r a i n f e d .  

An e f f i c i e n t  implementat ion o f  supplemental i r r i g a t i o n  r e q u i r e s  

schedul ing by consumptive use w i t h  t h e  q u a n t i t y  o f  wa te r  r e q u i r e d  f o r  

con t inued  p l a n t  growth based on m i  nimal demand. For  supplemental 

i r r i g a t i o n  o f  chickpea, a  t o t a l  o f  t h r e e  i r r i g a t i o n s  wPre added d u r i n g  



Table 3.1.4. Chickpea l i n e s  found r e s i s t a n t  t o  bo th  ascochyta b l i g h t  

and c o l d  a t  Te l  Hadya, 1985/86. 

1 

En t r y  Name Reac t ion  t o  Days t o  P l a n t  100-seed 

B l  i ght  Cold F1. (no.) h t .  (cm) we igh t (g )  

FLIP 83-7C 

FLIP 83-49C 

FLIP 84-109C 

FLIP 83-112C 

FLIP 85-47C 

FLIP 85-79C 

FLIP 85-83C 

FLIP 85-8613 

FLIP 85-99C 

FLIP 85-124C 

ILC 482 (check) 

ILC 3279(check) 

1. R = r e s i s t a n t ;  MR = moderate ly  r e s i s t a n t ;  T = t o l e r a n t .  



t h e  1985-86 season as scheduled by d a i l y  water balance computat ions o f  

r a i n f a l l  and pan evaporat ion.  Each i r r i g a t i o n  was a p p l i e d  by 

s p r i n k l e r s  as 5 0 m  t h e  f i r s t  day and 4 0 m  t h e  f o l l o w i n g  day f o r  a  t o t a l  

o f  90mn t o  r e f i l l  t h e  s o i l  p r o f i l e  t o  f i e l d  capac i t y  a t  t h e  r o o t i n g  

depth. Seasonal r a i n f a l l  a t  Tel Hadya was 315mn. Therefore,  t h e  t o t a l  

amount o f  wa te r  app l i ed  t o  t h e  s tudy  s i t e  by i r r i g a t i o n  and r a i n f a l l  

was 585mm. 

One hundred for ty-seven l i n e s  ou t  o f  151 responded t o  i r r i g a t i o n  

and 92 o f  them produced s i g n i f i c a n t l y  h i ghe r  y i e l d  when i r r i g a t e d .  

Nineteen l i n e s  produced more than  3000kglha on i r r i g a t i o n ,  t h e  h i ghes t  

be ing  3690kglha. On t h e  o t h e r  hand, i n  r a i n f e d  c o n d i t i o n  o n l y  two 

l i n e s  y i e l d e d  more than  3000kg/ha and t h e  h ighes t  y i e l d  was 3127kg/ha. 

The mean y i e l d  o f  a l l  t h e  151 l i n e s  w i t h  i r r i g a t i o n  was 2736kg/ha as 

aga ins t  1940kg/ha w i t h o u t  i r r i g a t i o n .  Thus 796kglha o r  42% more y i e l d  

was produced by i r r i g a t i o n  over  r a i n fed .  Higher  y i e l d  due t o  

i r r i g a t i o n  occur red  f rom longer  r e p r o d u c t i v e  per iod ,  heav ie r  b i o l o g i c a l  

y i e l d  and more pods per p l an t .  I r r i g a t i o n  reduced t h e  100-seed weight ,  

harves t  index, t h e  number o f  p r imary  and secondary branches, and 

p r o t e i n  con ten t  i n  seed. Ove ra l l  p roduc t ion  o f  p r o t e i n  was h igher  per 

u n i t  area because o f  s u b s t a n t i a l l y  h i ghe r  seed y i e l d .  

Drs. K.B. Singh & E.  P e r r i e r .  

3.1.4. Win te r  Sowing 

Chickpea i s  spring-sown i n  t h e  Mediterranean reg ion  b u t  by sowing i n  

e a r l y  w i n t e r ,  t h e  chickpea p roduc t i on  can be s u b s t a n t i a l l y  increased. 

Winter  sowing has two major p r e r e q u i s i t e s :  ( 1 )  t o l e r a n c e  t o  c o l d  and 

( 2 )  r e s i s t a n c e  t o  ascochyta b l i g h t .  I n  t h e  past  e i g h t  years  ICARDA has 

developed ascochyta b l i g h t  and c o l d  t o l e r a n t  germplasm s u i t e d  f o r  

w i n t e r  sowing. 



Some common t r i a l s  were sown a t  t h r e e  s i t e s  (Te l  Hadya, J i n d i r e s s  

and Terbol  ) , i n  two seasons ( w i n t e r  and sp r i ng )  and f o r  t h r e e  years  

(1983184, 1984/85 and 1985/86). Seventy-two e n t r i e s  were eva lua ted  

d u r i n g  1983/84 and 96 e n t r i e s  d u r i n g  1984185 and 1985186. As regards 

weather c o n d i t i o n s ,  1984185 w i n t e r  was one o f  t h e  c o l d e s t  i n  t h e  l a s t  

50 years  and s p r i n g  o f  1983184, e s p e c i a l l y  i n  Te l  Hadya, was t h e  

d r i e s t .  Te l  Hadya i s  t h e  d r i e s t  o f  t h e  t h r e e  s i t e s ,  Terbol  t h e  w e t t e s t  

and J i n d i  ress  t h e  in te rmed ia te ,  w i t h  l o n g  te rm average seasonal 

r a i n f a l l  o f  320, 575 and 475 nun, r e s p e c t i v e l y .  

The seed y i e l d  i s  sumnarized i n  F i g u r e  3.1.2. The winter-sown 

t r i a l s  over  t h e  t h r e e  seasons produced mean y i e l d  o f  1953 kg lha  and t h e  

spring-sown gave 1243 kg lha.  Thus winter-sown produced 49 per  cen t  

more y i e l d  t han  spring-sown t r i a l s .  The lowest  y i e l d  a t  any g iven  yea r  

a t  any s i t e  d u r i n g  w i n t e r  was 967 kg lha,  whereas t h e  lowes t  y i e l d  

d u r i n g  s p r i n g  was 168 kg/ha. C l e a r l y  a y i e l d  o f  168 kg lha  i s  

uneconomical. Thus winter-sown ch ickpea i s  expected t o  produce h i g h  

and s t a b l e  y i e l d .  
D r .  K.B. Singh. 

3.1.5. Segrega t ing  M a t e r i a l  

We made 498 crosses. The break-up o f  these was: 360 crosses f o r  ICARDA 

breeding program; 82 crosses f o r  Tun is ian ,  Lebanese, Jordanian,  South 

Dakota (USA), and I t a l i a n  programs; and 56 crosses f o r  a Ph.D. s tudent .  

Inc luded  i n  360 crosses were 126 crosses f o r  germplasm development f o r  

w i n t e r  and s p r i n g  sowing, 106 f o r  large-seeded type,  25 f o r  t a l l  types, 

25 f o r  e a r l y  type,  20 f o r  des i  t ype ,  10 f o r  h i g h  b i o l o g i c a l  y i e l d ,  10 

f o r  c o l d  t o l e rance ,  10 f o r  l e a f  m iner  and ascochyta b l i g h t  r es i s tance ,  

10 f o r  ascochyta b l i g h t  and f usa r i um w i l t  r es i s tance ,  and 18 f o r  

gene t i c  s tud ies .  The F seeds were produced f rom F p l a n t s  sown i n  t h e  
2 1 

of f -season w i t h  a r t i f i c i a l l y  extended photoper iod. 



Seed y i e l d  (kgjha) dur ing win te r  

Seed y i e l d  (kgjha) dur ing  s p r i n g  
u 
L9 
m 
N 

83/84 84/85 85/86 83184 84/85 85/86 83/84 84/85 85/86 
Te l  Hadya J i n d i r e s s  Terbol  2 

Figure  3.1.2. Mean seed y i e l d  of 7 2 ,  96, and 96 e n t r i e s  grown dur ing win te r  and 
s p r i n g  of 1983184, 1984/85 and 1985186, r e s p e c t i v e l y  a t  t h r e e  s i t e s .  



During the  1985186 season 10,026 progeny rows were grown and 

12,730 s ing le  p lants  se lec ted  between the  off-season and main season. 

The off-season i s  mainly used t o  discard highly photoperiod s e n s i t i v e  

l ines  in F generation. The main season i s  used f o r  pos i t ive  se lec t ion 
3 

f o r  ascochyta b l ight  r e s i s t ance  and negative se lec t ion  f o r  cold 

to1 erance, i ron deficiency and Orobanche. The se lec t ion  f o r  maturi ty,  

growth habit  and seed characters  a re  made in F progenies. 
4 

Three hundred and s ix ty - th ree  promising and uniform progenies were 

bulked during t h e  main season and grown in t h e  off-season f o r  se lec t ion 

of l e s s  photoperiod sens i t ive  l i n e s  and f o r  seed increase.  Two hundred 

and th ree  l i n e s  or  56% of the  progenies were se lec ted  as l e s s  

photoperiod s e n s i t i v e  1 ines ;  o thers  were re jec ted  as they did not 

mature. 
Drs. K . B .  Singh and M . V .  Reddy. 

3.1.6. Yield T r i a l s  during Winter and Spring 

A l a rge  number of l i n e s  which have been developed in  t h e  past year were 

evaluated f o r  y i e l d  a t  th ree  locat ions  in two seasons (Table 3.1.5). 

Many l i n e s  have exceeded the  check c u l t i v a r s  and y i e l d  l eve l s  a r e  

continuously being upgraded. There has been b e t t e r  progress f o r  spring 

sowing t h i s  year. Early maturing l i n e s  appear t o  perform well during 

spring. 
Dr. K.B. Singh. 

3.1.7. Large-seeded Type 

Twenty-two newly bred l i n e s  were evaluated f o r  y i e l d  and other t r a i t s  

during 1985/86 and the  performance of f i v e  l a rge  seeded ( >  40 g/100 

seeds) l i n e s  i s  shown i n  Table 3.1.6. Of course, improvement will  be 

required f o r  higher level  of r e s i s t ance  t o  ascochyta b l i g h t ,  e a r l i n e s s ,  

and y i e l d ,  a1 though many cooperators will  accept these  large-seeded 



Tab1 e 3.1.5. Y i e l d  performance o f  new1 y developed 1 i nes d u r i n g  w i n t e r  

and s p r i n g  a t  Te l  Hadya and J i n d i r e s s  ( S y r i a )  and Terbol  

(Lebanon), 1985/86. 

Loca t i on  E n t r i e s  E n t r i e s  E n t r i e s  Range o f  Range f o r  

t e s t e d  exceeded s i g n i f i c a n t l y  h i ghes t  CV ( % )  

checks exceeded y i e l d s  

checks (kg/ha) 

(P=0.05) 

Winter  sowing 

Tel Hadya 306 120 2 1341-2726 10.5-40.3 

J i  nd i r ess  196 54 6 2174-2846 8.9-16.6 

Terbol  240 43 0 3015-3801 5.9-16.3 

Spr i ng  sowing 

Tel  Hadya 218 46 3 5 1694-2424 7.3-17.5 

J i nd i  r ess  152 93 5 1007-2147 13.7-21.3 

Terbol  174 75 13 1630-1988 12.0-19.7 



Table 3.1.6. Mean performance of f i v e  best large-seeded type l i n e s  in 

t h e  Preliminary Yield Tr ia l  a t  Tel Hadya, 1985186. 

1 
Entry Days Plant  Seed y i e l d  100-seed Reaction t o  

Name t o  f l .  height kglha w t .  ( g )  Blight  Cold 

(cm) 

FLIP 85-6C 111 

FLIP 84-12C 106 

FLIP 85-2C 113 

FLIP 85-43C 105 

FLIP 85-4C 112 

ILC 482 98 

ILC 3279 109 

Tr ia l  mean 107 

C.V.  (%) 2.20 

S.E.5 1.67 

L.S.D. (5%) 4.90 

1 
R = r e s i s t a n t ,  T = t o l e r a n t .  



l i n e s  even i f  they are  a t  par or  a b i t  l o ~ e r  y ie ld ing than the  

medium-seeded type because of strong consumers' preference and higher 

s e l l i n g  price.  The new material seems t o  have higher level of 

r e s i s t ance  t o  ascochyta b l igh t  and i s  e a r l i e r  maturing. 
Dr. K.B. Singh. 

3.1.8. Tall Type 

The chickpea plant  has a bush type growth habit .  Tall type was perhaps 

developed through natural mutation and was f i r s t  grown as a comerc ia l  

crop in the  Central Asian Region of the  USSR. These t a l l  types were 

general ly l a t e  in  maturity and had pea-shaped seed of l i g h t  cream t o  

l i g h t  pink color.  From the  USSR they have spread t o  o the r  places. 

These t a l l  types a re  easy t o  machine harvest and perhaps can be 

t a i l o r e d  t o  y i e l d  higher than bush type. 

During 1985/86, 44 new t a l l  types were evaluated f o r  y ie ld  and 

other t r a i t s  a t  Tel Hadya and Terbol. The r e s u l t s  of t h e  f i v e  best 

t a l l  types a r e  presented in Table 3.1.7. There has been major 

improvement in new t a l l  types over t h e  original  USSR 1 ine (ILC 3279) 

f o r  seed type and s i z e  as preferred by growers and consumers. Effor ts  

have been increased t o  improve y i e l d  and ea r l iness .  The new material 

coming out of the  project  i s  e a r l i e r  in maturity and has t h e  same level 

of r e s i s t ance  t o  ascochyta b l ight  and cold as t h a t  of ILC 3279. 
Dr. K.B. Singh. 

3.1.9. Desi Type 

A small portion of our resources was devoted t o  develop ascochyta 

b l igh t  r e s i s t a n t  desi type f o r  countr ies  l i k e  Pakistan where such type 

i s  primarily grown and bl ight  i s  endemic. During 1985/86, newly 

developed l i n e s  were evaluated f o r  y i e l d  and o the r  characters  and 

r e s u l t s  from the  ten  best l i n e s  a re  presented in Table 3.1.8. Many 



Table 3.1.7. Mean performance of f i v e  best t a l l  l i n e s  in the  Preliminary Yield Trial  a t  
Tel Hadya and Terbol during winter ,  1985186. 

Entry Name Days Plant Seed y ie ld  (kglha) 100-seed ~ e a c t i o n l  t o  
t o  f l  . h t .  (cm) Tel Hadya Terbol Mean w t .  (g)  Blight  Cold 

FLIP 84-22C 
FLIP 84-46C 
FLIP 85-16C 
FLIP 85-18C 
FLIP 85-19C 
ILC 3279 
ILC 482 

Mean 
C.V. (%I  
S.E. 2 
L.S.D. (5%) 

1. Scale f o r  b l ight  and cold ra t ing :  
1 = f ree ;  5 = t o l e r a n t ;  9 = k i l l e d .  



Table 3.1.8. Mean performance o f  10 best  des i  l i n e s  i n  t he  P re l im ina ry  
Y i e l d  T r i a l  a t  Tel  Hadya d u r i n g  w in te r ,  1985186. 

En t r y  Days t o  P l a n t  Seed 100-seed Seed 1 React ion  t o  
Name f l ower i ng  he igh t  y i e l d  weight c o l o r  b l i g h t  c o l d  

(cm) ( kg lha )  ( g )  

FLIP 85-21C 
FLIP 85-38C 
FLIP 85-24C 
FLIP 85-39C 
FLIP 85-25C 
FLIP 85-26C 
FLIP 85-40C 
FLIP 85-271: 
FLIP 85-28 
FLIP 85-311: 
ILC 482 
ILC 3279 

Mean y i e l d  
C.V. (%)  
S.E. 2 
L.S.D. (5%) 

LB 
YB 
YB 
YB 
LB 
L  B  
YB 
LB 
LB 
LB 

Beige 
Beige 

1. Scale f o r  b l i g h t  and c o l d  r a t i n g s :  1 = f r ee ;  5  = t o l e r a n t ;  9  = k i l l e d  
2. LB = l i g h t  brown; YB = y e l l o w  brown 



l i n e s  yielded more than ILC 482, t h e  best local kabuli check, had 

res is tance  t o  both ascochyta b l igh t  and cold, and possessed acceptable 

seed color in con t ras t  t o  the  black seed coat of most of the  desi l i n e s  

e a r l i e r  iden t i f i ed .  Also, seed s i z e  of most of t h e  l i n e s  i s  g rea te r  

than i s  normally found in the  desi type. These desi l i n e s  will  be 

furnished t o  cooperators in  b l igh t  prone areas. 

We have bulked 56 promising F IF l ines .  When these  l i n e s  were 
5 6 

grown in the  off-season nursery from June t o  October, 22 of them did 

not mature because they were highly photoperiod sens i t ive .  I t  has been 

observed t h a t  l i n e s  which do not mature during June-October planting do 

not perform well during spring planting in  the  Mediterranean region or  

winter planting i n  the  subtropical  region. We have se lec ted  many 

promising plants  from F t o  F generation which wi l l  be grown as 
2 5 

progeny rows next season. Also we have made 20 crosses t o  generate 

addit ional  mater ia l .  
Dr. K.B. Singh. 

3.1.10. On-farm Trial 

3.1.10.1. Syria 

The on-farm t r i a l  in chickpea was s t a r t e d  in  Syria during 1979180 t o  

compare the  performance of winter sowing with t r a d i t i o n a l  spring 

sowing, j o i n t l y  by the  Agriculture Research Center (ARC) of t h e  

Ministry of Agriculture and Agrarian Reform, Syr ia ,  and ICARDA. These 

t r i a l s  over the  years have shown t h a t  winter sowing i s  possible with 
only ascochyta b l ight  and cold t o l e r a n t  cul t i v a r s ;  t h a t  winter-sown 

chickpea produces more seed (25 t o  125 per cent depending upon 

r a i n f a l l ,  temperature and loca t ion) ;  and t h a t  winter-sown crop can be 

machine harvested. The major achievement of t h i s  col labora t ive  e f f o r t  

has been t h e  re lease  of ' ILC 482' and ' ILC 3279' named, respect ively ,  

'Ghab 1' and 'Ghab 2 ' .  These c u l t i v a r s  have been released by t h e  



M i n i s t r y  o f  A g r i c u l t u r e  and Agrar ian  Reform due t o  h i g h  and s t a b l e  

y i e l d  (Table 3.1.9). On an average, winter-sown Ghab 1 produced 100 

pe r  cen t  more than  Syr ian  l a n d  race sown d u r i n g  s p r i n g  and Ghab 2 

produced 60 per  cen t  more y i e l d .  
D r .  K.B. Singh and D r .  Wal id  Taweel. 

3.1.10.2. Morocco 

The on-farm t r i a l  cont inued i n  Morocco w i t h  chickpea c u l t i v a r s  ILC 195, 

ILC 482 and ILC 484. 

3.1.10.3. Tunisia 

Based on mu1 t i l o c a t i o n  t e s t i n g  o f  severa l  c u l t i v a r s ,  Tun i s i an  n a t i o n a l  

program has re l eased  ILC 3279 and FLIP 83-46C. The seeds o f  these 

c u l t i  vars  w i  11 be m u l t i p l i e d  and l a r g e  sca le  demonstrat ion organized 

d u r i n g  next  season. 

3.1.10.4. Turkey 

The Tu rk i sh  n a t i o n a l  program has organized on-farm t r i a l  s i n  d i f f e r e n t  

reg ions  t o  i n t r o d u c e  w i n t e r  sowing o f  chickpea. The l i n e s  be ing  

c u r r e n t l y  t e s t e d  a re  ILC 19512, NEC13912, ILC 201, and ILC 482. They 

have a l so  inc reased  l a r g e  q u a n t i t y  o f  seed o f  ILC 19512 and ILC 482. 

3.1.10.5. Algeria 
The program has i d e n t i f i e d  ILC 3279 f o r  on-farm demonstrat ion p l o t s  and 

ILC 190, ILC 191, and ILC 482 f o r  on-farm v e r i f i c a t i o n  t r i a l s .  

3.1.10.6. Oman 

Chickpea l i n e  ILC 237 has been chosen f o r  on-farm t r i a l .  

3.1.10.7. Lebanon 

The l i n e  ILC 482 has been t e s t e d  i n  t h e  on-farm t r i a l  f o r  severa l  

years. The farmers are convinced w i t h  i t s  performance and i t  may be 

re1 eased soon. 



3.1.10.8. Other Countr ies 

Egypt and Pakistan have chosen l i n e s  from the i n t e r n a t i o n a l  nurser ies 

and inc luded them e i t h e r  i n  the  on-farm t r i a l s  o r  m u l t i l o c a t i o n  t r i a l s .  

Since the  seed m u l t i p l i c a t i o n  a c t i v i t i e s  are not  s t rong i n  some 

countr ies,  ICARDA has ass is ted  them by prov id ing  foundation seed. 

D r .  K.B. Singh. 

3.1.11. P u r i f i c a t i o n  o f  Pure L ines  f o r  Cold Tolerance 

The 1984/85 season was one o f  t he  co ldes t  i n  recent  years. ILC 482 and 

ILC 3279, which are evaluated t o l e r a n t  and r e s i s t a n t  t o  co ld  

respec t i ve l y  i n  the  past season, su f fe red severe1 y. However, i n  1  arge 

p l o t s  o f  these c u l t i v a r s  there  were p lan ts  t h a t  not  on l y  survived, bu t  

a lso were product ive. F ive  hundred such p lan ts  were selected from each 

o f  ILC 482 and ILC 3279. Seeds were sown i n  plant-rows i n  co ld  and 

ascochyta b l i g h t  nurser ies.  Ascochyta b l i g h t  developed i n  epi  phy to t i c  

form, but w in te r  was mi ld.  

For tunate ly ,  there  were two p lan ts  i n  ILC 482 t h a t  were r e s i s t a n t  

t o  both co ld  and ascochyta b l i g h t ,  and there  were many i n  ILC 3279 t h a t  

were r e s i s t a n t  t o  both (Table 3.1.10). It i s  proposed t o  repeat t h e  

eval ua t i on  f o r  one more season, before developing new versions o f  

ILC 482 and ILC 3279. 

Dr .  K.B. Singh 

3.2. Chickpea Diseases and t h e i r  Contro l  

Though many diseases i n f e c t  chickpea p lan t ,  ascochyta b l i g h t  (Ascochyta 

r a b i e i  (Pass.) Lab.) causes maximum damage i n  West Asia and North 

A f r i ca .  It has been observed t h a t  t h e  con t ro l  o f  t h e  disease through 

fung ic ide  i s  uneconomical. Other means o f  con t ro l  have been found t o  

be unsat is fac tory .  The most e f f e c t i v e  and p r a c t i c a l  method o f  cont ro l  



Table 3.1.9. Summarized r e s u l t s  of the  on-farm t r i a l s  j o i n t l y  
conducted by Agriculture Research Center, Ministry 
of Agricultrure and Agrarian Reform, and ICARDA 
from 1978179 t o  1985/86 in Syria. 

Year No. of 
1 ocat i ons 

Seed y i e l d  (kglha) 
ILC 482 ILC 3279 

Mean 1569 1357 

Table 3.1.10. Eval uation of 500 plant-rows of I L C  482 and ILC 
3279 f o r  cold and ascochyta b l ight  a t  Tel Hadya, 
1985186. 

Reaction ,ILC 482 C. ILC 3279 
Cold" Ascochvta" Cold Ascochvta 

Resistant  107 2 46 1 277 
Intermediate 277 65 11 204 
Suscept i bl e 116 433 28 19 

a Screening was done by advancing planting date by e ight  weeks t o  
ea r ly  October. 
Eval uation was done in the  f i e l d ,  where epi phytotic  condit ions 
were created using a mixture of race 1, 2 ,  3 ,  and 4 of A. 
rabi ei  . 



i s  th rough  t h e  use o f  r e s i s t a n t  c u l  t i v a r s .  There fo re  ascochyta b l i g h t  

r es i s tance  work rece ives  major  emphasis. The o t h e r  d iseases o f  some 

importance are fusar ium w i l t  and r o o t - r o t .  They assume importance i n  

Tun is ia ,  Spain and Mexico. Some c o l l a b o r a t i v e  work i s  i n  progress w i t h  

t h e  f i r s t  two coun t r i es .  Un fo r t una te l y ,  t h e  pos t  o f  chickpea 

p a t h o l o g i s t  remained vacant throughout  t h e  season and research  work was 

c a r r i e d  ou t  by chickpea breeder w i t h  c o n s u l t a t i o n  and suppor t  f rom t h e  

former Chickpea Pa tho log i s t ,  Dr. M.V. Reddy. 

3.2 .l. Screening Chickpea Lines Resistant t o  Races of  Ascochyta Blight 

S i x  races numbered 1 t o  6 have been i d e n t i f i e d  f rom S y r i a  and Lebanon. 

Races 1 t o  3 were found w ide l y  d i s t r i b u t e d  and races 4 t o  6 were l e s s  

common. A t o t a l  o f  1069 l i n e s ,  i n c l u d i n g  943 k a b u l i  germplasm, 76 des i  

germplasm and 50 newly b red  FLIP e n t r i e s ,  were eva lua ted  aga ins t  s i x  

races i n d i v i d u a l l y .  Screening was done i n  two s teps :  ( i )  p r e l i m i n a r y  

and ( i i )  advanced. I n  p r e l i m i n a r y  screening, t h e  e n t r i e s  were 

eval  uated a t  seed1 i ng stage i n  f l a t s .  Promis ing 1 i n e s  were eval  uated 

u n t i l  m a t u r i t y  w i t h  each e n t r y  grown i n  p o t s  us ing  t h r e e  r e p l i c a t i o n s .  

Concent ra t ion  o f  spore suspension spray was 200,000 spores/ml. 

Spray ing was done a t  seed1 i ng s tage i n  p r e l  i m i  nary  screening,  whereas 

i t  was done a t  seed l ing  s tage and again a t  podding i n  advanced 

screening. The e v a l u a t i o n  was done i n  p l a s t i c  house between November 

1985 and A p r i l  1986, where f a v o r a b l e  temperature and hum id i t y  

c o n d i t i o n s  were maintained. 

Resu l ts  o f  screening 1069 genotypes a re  shown i n  Table 3.2.1. 

Forty-seven, 27, 29, 8, 13, and 4 genotypes were r e s i s t a n t  t o  race 1, 

2, 3, 4, 5, and 6, r e s p e c t i v e l y .  It i n d i c a t e s  t h a t  races  1 t o  3 were 

m i l d  and races 4 t o  6 were aggressive. Twelve genotypes were found 

r e s i s t a n t  t o  a t  l e a s t  t h r e e  races (Table 3.2.2). Three l i n e s ,  namely 

ILC 202, ILC 3856 and ILC 5928, had r e s i s t a n c e  t o  f i v e  races. 

Obvious ly  these  w i l l  be more use fu l  t o  t h e  breeding program. 
Drs. K.B. Singh & M.V. Reddy. 



Table 3.2.1. Screening chickpea 1 i n e s '  r e s i s t a n c e  t o  s i x  races 
of Ascochyta r a b i e i  a t  Te l  Hadya, 1985/1986. 

React ion o f  accessions t o  
Scale Race 1 Race 2 Race 3 Race 4 Race 5 Race 6 

To ta l  1069 

1. Scale:  1 = f r ee ;  5 = t o l e r a n t ;  9 = k i l l e d  

Table 3.2.2. Chickpea 1 i nes showing r e s i s t a n c e  t o  t h r e e  o r  
more races o f  Ascochyta r a b i e i  a t  Te l  Hadya, 
1985186. 

1 Res is tance  t o  race  
1 2 3 4 5 6 

ILC 72 
ILC 190 
ILC 201 
ILC 202 
ILC 482 
ILC 2506 
ILC 2956 
ILC 3279 
ILC 3856 
ILC 5928 
FLIP 83-48C 
ICC 3996 

1. R = r e s i s t a n t ,  S = suscep t ib le .  



3.2.2. Estimation o f  Yield Loss 

The y i e l d  loss  due t o  ascochyta b l igh t  was determined in a s e t  of 20 

1 ines ,  including r e s i s t a n t ,  to1 e ran t  and suscept ib le  genotypes. Spl i t  

plot  design with protected and diseased treatments as main p lo t s  and 

genotypes as sub-plots with t h r e e  rep l i ca t ions  was adopted. No disease  

was noticed in p lo ts  where d isease  was control led  by chlorothalonil  

(Bravo 500), whereas d isease  developed in epi phytot i c  form in p lo t s  

which were a r t i f i c i a l l y  inoculated w i t h  a mixture of race 1 t o  4 

prepared in t h e  laboratory. The r e s u l t s  a re  shown in  Table 3.2.3. 

In another experiment, l o s s  in y ie ld  due t o  b l igh t  was estimated 

in a s e t  of l i n e s  rated mainly as r e s i s t a n t  or  moderately r e s i s t a n t .  A 

suscept ib le  check, I L C  1929, was included f o r  comparison. The design 

and treatments were the same as in the  previous experiment. The e f f e c t  

of fungicide spray and spore suspension spray was a lso  s imi la r  t o  t h a t  

of t h e  previous experiment. The r e s u l t s  are  presented in Table 3.2.4. 

Yield l o s s  in the  r e s i s t a n t  kabuli type was v i r t u a l l y  n i l ,  whereas 

there  was some l o s s  i n  y i e l d  in  t h e  r e s i s t a n t  desi type, I t  i s  known 

t h a t  r e s i s t ance  in the  desi type i s  weak a t  podding s tage  which might 

be re f l ec ted  in  loss  of y ie ld .  There was considerable y i e l d  l o s s  i n  

moderately r e s i s t a n t  types,  e spec ia l ly  in desi type,  and heavy loss  in 

y ie ld  in the  suscept ib le  types. This y e a r ' s  r e s u l t s  a r e  in accord with 

the  r e s u l t s  obtained during 1982183 and 1983184. 
Drs. M . V .  Reddy and K.B.  Singh. 

3.2.3. In tegra ted  Control o f  Ascochyta Blight  

Ear l i e r  s tud ies  have shown t h a t  chemical control of ascochyta b l ight  in 

suscept ib le  l i n e s  i s  uneconomical, b u t  i t  could be useful i n  a t o l e r a n t  

l i n e  t h a t  i s  r e s i s t a n t  a t  vegetat ive s tage  and s u s c e p t i b b  a t  podding 

stage. Two f i e l d  t r i a l  s were conducted during winter and spring using 



Table 3.2.3. Yield loss  in chickpea due t o  ascochyta b l igh t  a t  Tel Hadya 
during winter ,  1985/86. 

Blight Seed No. of Average y i e l d  (kg/ha) % Increase/ 
react ion of t Y  Pe e n t r i e s  Heal thy Diseased decrease 
genotypes 

Resistant  Kabul i 10 1881 1937 + 2.9 
Desi 3 2424 1775 -26.8 

Moderate1 y Kabul i 2 2091 1474 -29.5 
r e s i s t a n t  Desi 1 2298 1355 -41 .O 

Susceptible Kabul i 4 2082 321 -84.6 

C.V. (%)  main plot  (d i sease )  
C.V. ( % )  sub plot  (genotypes) 
S.E. + main plot  means 
S.E. sub plot  means 
L.S.D. (5%) main plot  means 
L.S.D. (5%) sub plot  means 



Tab1 e 3.2.4. Estimation of y i e l d  1 oss in r e s i s t a n t ,  moderately r e s i s t a n t  
and suscept ib le  1 ines of chickpea during winter season a t  
Tel Hadya 1985/86. 

Bl i ght Seed No. o f  Average y i e l d  (kglha) % Increase1 
reaction of type e n t r i e s  Heal thy Diseased decrease 
genotypes 

Resistant  Kabul i 11 2657 2744 +3.27 
Desi 6 2392 2747 +14.8 

Moderate1 y 
r e s i s t a n t  Kabuli 2 2527 1858 -26.5 

Susceptible Kabul i 1 2521 7 6 -97 .O 

C.V. (%) main plot  (d isease)  
C.V. (%) sub plot  (genotypes) 
S.E. + main p l o t  means 
S.E. T sub plot  means 
L.S.DT ( 5 % )  main plot  means 
L.S.D. (5%) sub plot  means 



t o l e r a n t  c u l t i v a r  ILC 482. Disease was c rea ted  by spreading diseased 

d e b r i s  and spray ing  w i t h  spore suspension developed i n  t h e  1  abora to ry .  

One and two sprays o f  c h l o r o t h a l o n i l  (Bravo 500) were g i w n  a t  

d i f f e r e n t  stages o f  crop growth. The r e s u l t s  are shown i n  Table 3.2.5 

and 3.2.6 f o r  w i n t e r  and s p r i n g  sowing. One spray a t  e i t h e r  

p re - f l owe r i ng ,  f l o w e r i n g  o r  e a r l y  podding was s u f f i c i e n t  t o  e l  i m i  nate 

pod i n f e c t i o n  i n  spring-sown crop, whereas two sprays a t  p r e - f l o w e r i n g  

and f l o w e r i n g  s tage o r  f l o w e r i n g  and e a r l y  podding stage were r e q u i r e d  

f o r  winter -sown crop. Fu r the r ,  chemical spray no t  o n l y  reduced pod 

i n f e c t i o n  b u t  a l s o  seed i n f e c t i o n .  I n  spring-sown c rop  t h e  seed 

i n f e c t i o n  was brought  t o  zero which w i l l  be h i g h l y  d e s i r a b l e  f o r  t h e  

p roduc t ion  o f  d isease- f ree  seed. The f i n d i n g s  o f  t h i s  yea r  a re  i n  

c l ose  con fo rm i t y  w i t h  t he  e a r l i e r  f i n d i n g s .  
Drs. M.V. Reddy and K.B. Singh. 

3.2.4. A s s o c i a t i o n  o f  P l a n t  He igh t  w i t h  Pod I n f e c t i o n  by Ascochyta 

B l  i g h t  

Genera l ly ,  pod i n f e c t i o n  by ascochyta b l i g h t  i n  ch ickpea i s  s l i g h t  

i n  t a l l ,  r e s i s t a n t  genotypes. To determine whether it i s  

environmental  o r  gene t i c ,  an exper iment was conducted us ing  f i v e  

genotypes w i t h  t a l l  growth h a b i t  and t h r e e  w i t h  bushy growth hab i t .  

The h e i g h t  o f  t a l l  genotypes was reduced by bending them w i t h  rope. 

I n  genera l ,  t h e r e  was no major  d i f f e r e n c e  i n  pod i n f e c t i o n  i n  bushy 

types. I n  t a l l  types,  t h e r e  was no d i f f e r e n c e  i n  some, b u t  major 

d i f f e r e n c e  was n o t i c e d  i n  o the rs  (Table 3.2.7). I t  i s  planned t o  

repea t  t h e  t r i a l  t o  a r r i v e  a t  a  d e f i n i t e  conc lus ion.  
Drs. M.V. Reddy and K.B. Singh. 



Table 3.2.5. E f f e c t  o f  f o l i a r  spray o f  c h l o r o t h a l o n i l  on ascochyta 
b l i g h t  s e v e r i t y  and y i e l d  o f  ch ickpea c u l t i v a r  ILC 482 a t  
Te l  Hadya d u r i n g  w i n t e r ,  1985186. 

Treatment 
1 B l  i ght  s e v e r i t y  Percent  Y i e l d  Percent 

on v e g e t a t i v e  pod (kg/ha) seed 
p a r t s  i n f e c t i o n  i n f e c t i o n  

1 spray i n  VS 
1 spray i n  FS 
1 spray i n  EPS 
1 spray i n  LPS 
2 sprays VS + EPS 
2 sprays FS + EPS 
2 sprays EPS + LPS 
Compl e t e  p r o t e c t i o n  
2 sprays based on 

ep i  demiol ogy da ta  
No spray (Con t ro l  ) 

S.E. 2 
L.S.D. (5%) 
C.V. (%) 

1. VS = v e g e t a t i v e  stage, FS = f l o w e r i n g  stage, EPS = e a r l y  podding 
stage, LPS = l a t e  podding stage. 



Table 3.2.6. E f f e c t  o f  f o l i a r  spray o f  c h l o r o t h a l o n i l  on 
ascochyta b l i g h t  s e v e r i t y  and y i e l d  o f  ch ickpea 
c u l t i v a r  I L C  482 a t  Te l  Hadya d u r i n g  spr ing ,  
1985/86. 

Treatment 1 Percent Y i e l d  Percent  
pod (kg/ha) seed 

i n f e c t i o n  i n f e c t i o n  

1 spray i n  VS 
1 spray i n  FS 
1 spray i n  EPS 
1 spray i n  LPS 
2 sprays VS + EPS 
2 sprays FS + EPS 
2 sprays EPS + LPS 
Complete p r o t e c t i o n  
2 sprays based on 

epidemiology da ta  
No spray ( c o n t r o l )  

Mean 

S.E. + 
L.S.D: (5%) 
C.V. (%) 

1. VS = v e g e t a t i v e  stage, FS = f l o w e r i n g  stage, EPS = e a r l y  
podding stage, LPS = l a t e  podding stage. 



Table 3.2.7. E f f e c t  o f  p l a n t  h e i g h t  on pod i n f e c t i o n  o f  ascochyta 
b l i g h t  i n  a s e t  o f  ch ickpea genotypes a t  Te l  Hadya, 
1985/86. 

Genotype Growth P l a n t  h e i g h t  (cm) a 
Pod i n f e c t i o n  (%) 

h a b i t  reduced normal reduced normal 
he igh t  he i  gh t  he igh t  h e i g h t  

ILC 72 
ILC 194 
ILC 196 
ILC 202 
ILC 482 
ILC 484 
ILC 2956 
ILC 3279 

T a l l  
Bush 
T a l l  
T a l l  
Bush 
Bush 
T a l l  
T a l l  

Mean 46 .O 51  .O 59.4 54.7 

C.V. (%) main p l o t  ( p l a n t  h e i g h t )  69.4 
C.V. ( % )  sub p l o t  (genotypes) 7.4 
S.E. + main p l o t  means 6.8 
S.E. 7 sub p l o t  means 6.2 
L.S.DT (5%) main p l o t  means 41.5 
L.S.D. (5%) sub p l o t  means 8.7 

- - 

a) The h e i g h t  o f  t a l l  genotypes was reduced b y  bending w i t h  rope. 



Table 3.2.8. Reaction of some chickpea genotypes t o  race 3 of 
A. rabiei  in seedling and adul t  s tage  in - 
plast ichouse experiment a t  Tel Hadya, 1985/86. 

Chickpea 
genotype 

Blight sever i ty  on 1-9 sca le  
Seed1 ing s tage  Adult plant s tage 

ILC 72 
ILC 78 
ILC 194 
ILC 195 
ILC 196 
ILC 202 
ILC 482 
ILC 743 
ILC 1929 
ILC 3279 

Mean 

C.V. (%) main plot  ( s t age)  19.49 
C.V. (%)  sub plot  (genotypes) 28.12 
S.E. + main plot  means 0.11 
S.E. sub plot  means 0.30 
L.S.D. (5%) main plot means 0.45 
L.S.D. (5%) sub plot  means 0.86 
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3.2.5. Re1 ationship between Seedl i ng and A d u l t  Plant Reaction t o  

Ascochyta Bl ight 

Ten genotypes having r e s i s t a n t  and suscept ib le  react  ion were evaluated 

by infect ing plants  with race 3 of A. rabie i  a t  seedling and adul t  

s tage in t h e  pl astichouse. Some i n t e r e s t i n g  r e s u l t s  have been obtained 

(Table 3.2.8).  Only in one genotype ( I L C  7 2 )  was the  d isease  ra t ing  

l e s s  a t  seed1 ing s tage ,  in one other  genotype (ILC 3279) i t  was the  

same, and in  the  remaining e ight  i t  was more a t  adul t  plant s tage.  

This suggests t h a t  the  plant  a t  seedling s tage  i s  more t o l e r a n t  than a t  

adul t  stage. 

3.2.6. Epidemiology o f  Ascochyta Bl i ght 

The re la t ionsh ip  of temperature and re1 a t i v e  humidity with the  

development of ascochyta b l igh t  was examined in the  f i e l d  f o r  the  t h i r d  

year in 1985/86. Results were s imi la r  t o  those of 1982/83 and 1983/84. 
0 

Blight build-up was rapid when the  mean temperature was above iO C and 

mean r e l a t i v e  humidity more than 60% (Figure 3.2.1).  These conditions 

exis ted  in the  f i r s t  week of April during 1986. The suscept ib le  l i n e  

( I L C  263) was rated 8 when sown during winter and 7 when sown during 

spring. The 1985j86 season was not favorable f o r  b l igh t  d isease ,  hence 

the disease  s t a r t e d  l a t e  and even the  suscept ib le  was not completely 

k i l l ed .  

Dr. M.V.  Reddy. 

3.3. Chickpea Insects and t h e i r  Control 

Since leafminers,  primari l y  Liriomyza c icer ina  (Randomil ) , are  the  key 

pest of chickpea in the  ICARDA region,  s tudies  on control methods and 

host plant  r e s i s t ance  were continued. In  addit ion,  t h e  occurrence of 

pod borer (He1 i o t h i s  spp.) and damage caused were surveyed. 



3.3.1. Chemical Control 

I n  w i n t e r -  and s p r i  ng-pl  anted chickpeas t h e  importance o f  l ea fm ine r  

damage a t  d i f f e r e n t  c rop  growth stages was measured and c r i t i c a l  

pe r i ods  o f  c o n t r o l  determined. As i s  shown i n  Table 3.3.1 no 

s i g n i f i c a n t  y i e l d  increases w i t h  c o n t r o l  cou ld  be found, which stands 

i n  c o n t r a s t  t o  p rev ious  years.  A lso t h e r e  were no c o n s i s t 2 n t  

tendencies i n  w i n t e r  and s p r i n g  p l an ted  ch ickpea as f a r  as t ime  o f  

t rea tment  was concerned. A l though y i e l d  increases achieved were about 

t h e  same i n  w i n t e r  and s p r i n g  p l a n t i n g s ,  l e a f m i n e r  popu la t ions  were 

found t o  be h i g h e r  i n  t h e  s p r i n g  p l a n t i n g s ,  which i s  a l s o  i n d i c a t e d  by 

t h e  h i ghe r  v i s u a l  damage score ( V D S )  i n  a l l  t reatments .  I n  c o n t r a s t  

t h e  pod bo re r  H e l i o t h i s  spp. occur red  i n  h i ghe r  numbers and caused more 

damage i n  w i n t e r  p l an t i ngs .  I n  t h e  un t rea ted  check 11.8% pods were 

damaged i n  t h e  wi n te r -p l an ted  versus 2.8% i n  t h e  s p r i n g - p l  anted 

chickpea. 

3.3.2. Host Plant Resistance 

The screening o f  chickpea genotypes f o r  r e s i s t a n c e  t o  t h e  l ea fm ine r  

i n v o l v e d  250 germplasm, 80 b reed ing  l i n e s ,  76 l i n e s  f o r  r e c o n f i r m a t i o n  

and 31  accessions i n  ILM, i n t e r n a t i o n a l  l ea fm ine r  nursery .  O f  t h e  76 

recon f i rmed l i n e s  10 r a t e d  3  and 25 rece i ved  4 on t h e  1-9 v i s u a l  damage 

sca le  and can be cons idered t o  be r e s i s t a n t .  F i v e  1  i n e s  o f  t h e  31 ILM 

accessions r a t e d  3  and 17 1  i n e s  r a t e d  4. These w i l l  be t e s t e d  f u r t h e r  

nex t  season. 

To measure t he  d i f f e r e n t i a l  y i e l d  losses  caused by 

1  eafmi ners i n  suscep t i b l e  and r e s i s t a n t  ch ickpea genotypes, 15 

genotypes p r e v i o u s l y  se lec ted  f o r  va ry i ng  degrees o f  r e s i s t a n c e  were 

grown w i t h  and w i t h o u t  p r o t e c t i o n .  S ince t h i s  t r i a l  was damaged 



Table 3.3.1. Effect  of chemical control (Nuvacron 3 c c / l )  of leafminer a t  
d i f f e r e n t  crop growth stages on the  visual damage scores (VDS) and 
seed y i e l d  of winter- and spring-planted chickpeas (ILC 482),  Tel 
Hadya, 1985186. 

Treatments 
Wi nter-pl anted Spri ng-pl anted 

VDS Seed y ie ld  VDS Seed y ie ld  
(1-9) kg/ha % increase (1-9) kglha % increase 

1 spray a t :  
Preflow. + flow. + postflow. 1.1 
Flow. + postflow. 2.1 
Preflow. + postflow. 2.1 
Preflow. + flow. 1 .O 
Pref lowering 2.7 
Flowering 2.3 
Postf loweri ng 2.3 
Check 3.3 

S.E. 
C.V. ( % )  



R e s i s t a n t  - - - 
Suscep t ib l e  

I I I I I 
NS lxPF 2xPF 2xPF 

IxF 
Number of sprays  and s t a g e  

Figure 3.3.1. Seed y i e l d  of a s u s c e p t i b l e  and a  r e s i s t a n t  chickpea 
genotype a s  a f f e c t e d  by spray ing  Nuvacron 40% (3ml / l )  
a t  d i f f e r e n t  s t a g e s  of crop growth. 
NS = no spray ;  1 = sp ray  once; 2 = sp ray  twice; 
PF = pre-flowering s t a g e ;  F = f lower ing  s t a g e .  



by f l o o d i n g ,  i t  w i l l  be repeated i n  1986187. 

The v a r i e t i e s  p rev ious l y  found t o  be s u s c e p t i b l e  ( ILC 2512) and 

r e s i s t a n t  ( ILC 2319) showed s i g n i f i c a n t l y  d i f f e r e n t  y i e l d  increases 

when r e c e i v i n g  chemical t r ea tmen t ( s )  f o r  l e a f m i n e r  c o n t r o l  

(F i gu re  3.3.1). I n  t h e  s u s c e p t i b l e  ILC 2512 seed y i e l d  increased by 

38.8% when 3  i n s e c t i c i d e  a p p l i c a t i o n s  were made, compared t o  an 

inc rease  o f  o n l y  2.6% i n  t h e  r e s i s t a n t  ILC 2319. Both two and one 

chemical t rea tments  caused y i e l d  increases o f  27.9% i n  t h e  suscep t i b l e  

and even a  y i e l d  decrease of 1.9% and 10% i n  t h e  r e s i s t a n t  l i n e .  These 

r e s u l t s  show t h a t  t h e  s u s c e p t i b l e  l i n e  possesses h i g h - y i e l d i  ng 

c a p a c i t i e s  b u t  r e q u i r e s  p r o t e c t e d  cond i t i ons ,  whereas t h e  r e s i s t a n t  

1 i n e  w i l l  be s u p e r i o r  when non-protected. 
Entomology and K.B. Singh. 

3.4. Chickpea Crop Phys io logy,  Agronomy and M i c r o b i o l o g y  

3.4.1. Response o f  Some Promis ing  L i n e s  o f  Chickpea t o  Date o f  Sowing 

A s tudy i n i t i a t e d  i n  1984/85 was repeated i n  1985186 a t  Tel Hadya and 

Terbol  t o  i n v e s t i g a t e  t h e  e f f e c t  o f  a  range o f  w i n t e r  and s p r i n g  sowing 

dates (7 December, 7 January, 3  February,  16 February,  5  March and 18 

March) on performance of some promis ing  chickpea c u l t i v a r s .  Four 

c u l  t i  vars  were used: ILC 3279, ILC 482 (s tandard  checks),  FLIP 82-39C 

and FLIP 82-236C (new promis ing l i n e s ) .  

Seed y i e l d  i n  Tel Hadya i n  1985186, u n l i k e  1984185, d i d  n o t  va ry  

s i g n i f i c a n t l y  among genotypes and i n t e r a c t i o n  between da te  o f  sowing 

and genotypes was n o n s i g n i f i c a n t  . Seed y i  e l  d  was, however, 

s i g n i f i c a n t l y  a f f e c t e d  by da te  o f  sowing. E a r l i e s t  da te  o f  sowing (7 

December) gave t h e  h ighes t  seed y i e l d  and t h e r e  was p rogress ive  

r e d u c t i o n  i n  y i e l d  w i t h  de lay  i n  p l a n t i n g  (F igu re  3.4.1). I n  Terbol ,  

seed y i e l d  was h ighe r  than  Tel Hadya and t h e  date o f  sov ing e f f e c t  was 



- ILC 3279 
-FLIP 82-39C 
-FLIP 82-236C 

Terbol  

0 

Dec Jan Feb Mar Dec Jan Feb Mar 

Figure 3.4 .1 .  E f f e c t  of d a t e  of sowing on seed y i e l d  of fou r  chickpea 
c u l t i v a r s  a t  Te l  Hadya and Terbol ,  1985186.  



s imi lar  t o  t h a t  a t  Tel Hadya except t h a t  y ie ld  from the  l a s t  date of 

sowing (18 March) was higher than t h a t  from March 5 ,  probably because 

t h e  l a t e  sown crop benefited from the  l a t e  ra ins  in May a t  Terbol. 

ILC 482 was the highest y ie ld ing genotype because the  winter was mild 

t h i s  year. 

The major f a c t o r  t h a t  appeared t o  have determined seed y i e l d  in 

Tel Hadya was p lant  stand. There was progressive but s ign i f i can t  

reduction in plant  s tandluni t  area with delay in sowing and t h i s  

resul ted  in s i g n i f i c a n t  reduction in  maximum leaf  area index achieved 

and in t u r n  resul ted  in lower t o t a l  biological  y ie ld .  In  Terbol the  

attainment of high seed y i e l d  with ear ly  sowing was again associated 

with the  attainment of high t o t a l  biological y ie ld  ( r  = 0.82), high 

harvest index ( r  = 0.72) and high plant  s tandluni t  area ( r  = 0.62). 

Drs. S. Si l im and M . C .  Saxena. 

3.4.2. Response o f  Winter and Spring Sown Chickpeas t o  Supplemental 

I r r i g a t i o n  

L i t t l e  i s  known about the  e f f e c t  of supplemental i r r i g a t i o n  on winter- 

and spring-sown chickpeas under Mediterranean condit ions.  A t r i a l  

i n i t i a t d  i n  1984185 season t o  inves t iga te  the  ro le  of supplemental 

i r r i g a t i o n  (one each a t  flowering and pod s e t )  on ILC 3279 sown in 

winter and spr ing,  was repeated in 1985186 but with s i x  genotypes 

(ILC 482, ILC 3279, FLIP 81-57W, FLIP 81-293, FLIP 84-19 and 

FLIP 84-80). Sowing was done on 3 December 1985 and 24 February 1986. 

Winter-sown crops flowered e a r l i e r  than spring- with ILC 482 and 

FLIP 81-293 flowering f i r s t  and ILC 3279 l a s t  (Table 3.4.1). 

Supplemental i r r i g a t i o n  extended reproductive period of both winter and 

spring sowings (Table 3.4.1) and caused s i g n i f i c a n t  increase in 

percentage of radia t ion intercepted (Figure 3.4.2). In addit ion,  

winter sown crop intercepted more rad ia t ion  than t h e  spring sown. 



Table 3.4.1. Date o f  100% f l o w e r i n g  and number o f  days from 100% f l o w e r i n g  t o  
phys io l og i ca l  m a t u r i t y  o f  chickpea c u l t i v a r s  as a f f e c t e d  by da te  o f  sowing 
and mo is tu re  supply,  Tel Hadya, 1985186. 

Treatments Winter  Sowing Spr ing Sowing 
Date o f  100% Days f rom Date o f  100% Days f rom 

f 1  ower i  ng f 1  oweri  ng f 1  oweri  ng f 1 ower i  ng 
t o  m a t u r i t y  t o  m a t u r i t y  

I L C  482 r a i n f e d  
ILC 482 i r r i g a t e d  

I L C  3279 r a i n f e d  
ILC 3279 i r r i g a t e d  

F L I P  81-57W r a i n f e d  
F L I P  81-57W i r r i g a t e d  

F L I P  81-293 r a i n f e d  
F L I P  81-293 i r r i g a t e d  

F L I P  84-19 r a i n f e d  
F L I P  84-19 i r r i g a t e d  

F L I P  84-80 r a i n f e d  
F L I P  84-80 i r r i g a t e d  



Table 3.4.2. E f f e c t  o f  sowing da te  and mo is tu re  supply  on y ie ld ,Te l  Hadya, 1985186. 

Mo is tu re  Seed y i e l d  ( kg lha )  B i o l o g i c a l  y i e l d  ( kg lha )  P l a n t  populat ion/mL 
supp ly  Winter  Spr ing  Mean Winter Spr ing  Mean Winter  Sp r i ng  Mean 

Rai n f  ed 1559 884 1221 4347 2576 3462 29.3 19.6 24.3 
I r r i g a t e d  2431 1522 1997 7218 4102 5660 28.6 18.6 23.6 
Mean 1995 1203 5783 3339 28.9 18.9 

L.S.D.(5%) S.E. C.V.(%) L.S.D.(5%) S.E. C.V.(%) L.S.D.(5%) S.E. C.V.(%) 
Sowing da te  589 131 56.7 1090 242 36.8 6.0 1.9 38.7 
Mo is tu re  228 66 28.6 639 185 28.1 NS 0.5 13.6 
I n t e r a c t i o n  NS 147 1255 304 NS 1.4 
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Figure 3.4.2.  The e f f e c t  of supplementary i r r i g a t i o n  on i n t e r c e p t i o n  of 
pho tosyn the t i ca l l y  a c t i v e  r a d i a t i o n  (PAR) by win t e r  and 
s p r i n g  sown crop of chickpea (mean of 5  genotypes) ,  Te l  
Hadya, 1985/86. 
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The i n t e r a c t i o n s  between da te  o f  sowing, mo i s tu re  supply and 

genotype were n o n s i g n i f i c a n t .  Consequently t h e  main e f f e c t s  are 

presented i n  Table 3.4.2. F i f t y  s i x  percent  and 72% seed y i e l d  

increases were ob ta ined  i n  w i n t e r  and s p r i n g  sowings, r e s p e c t i v e l y ,  

f o l l o w i n g  i r r i g a t i o n .  Winter  sown and i r r i g a t e d  c rop  i n t e r c e p t e d  h i g h  

percentage r a d i a t i o n  over  a  l o n g  per iod ,  and t h i s  c o n t r i b u t e d  t o  

p roduc t i on  o f  l a r g e  t o t a l  d r y  mat te r .  The poor s tand  i n  s p r i n g  sown 

crop was a  r e s u l t  o f  d r y  s p e l l  exper ienced a t  sowing. 

The s tudy as i n  1984185 has i n d i c a t e d  t h e  usefu lness o f  

supplemental i r r i g a t i o n  i n  w i n t e r  and s p r i n g  sown chickpea. 

Drs. S .  S i l i m  and M.C. Saxena. 

3.4.3. Performance o f  Spring Sown Chickpea Genotypes under a 

Moi sture-supply Gradient 

A study was i n i t i a t e d  d u r i n g  1985/86 season t o  i n v e s t i g a t e  t h e  

p o t e n t i a l  o f  l i ne -sou rce  s p r i n k l e r  as a  t o o l  f o r  a p p l y i n g  i r r i g a t i o n  

g rad ien t  across t h e  f i e l d  t o  i d e n t i f y  genotype d i f f e r e n c e s  i n  response 

t o  mo i s tu re  supply. T o t a l  mo i s tu re  supply  g iven  above seasonal 

p r e c i p i t a t i o n  was 320mn near t h e  s p r i n k l e r  and no i r r i g a t i o n  (Om)  

f a r t h e s t  f rom s p r i n k l e r .  I n  a l l ,  n i n e  l e v e l s  (300, 200, 220, 180, 140, 

100, 60, 20, O m )  o f  mo i s tu re  supply above 316 rnm o f  seasonal 

p r e c i p i t a t i o n  were achieved ( F i g u r e  3.4.3). S i x t e e n  genotypes were 

used i n  t h e  s tudy  i n c l u d i n g  a  few e n t r i e s  f rom ICRISAT t h a t  have shown 

promise i n  t h e i r  s t u d i e s  on t e r m i n a l  drought.  

Time t o  100% f l o w e r i n g  and p h y s i o l o g i c a l  m a t u r i t y  v a r i e d  amang 

genotypes. I C C  10991, I C C  10448 and ILC 1929 were e a r l y  i n  f l o w e r i n g ,  

f o l l owed  by I C C  11051, JG 74 and ILC 482; ILC 3279 f l owe red  l a s t .  

I r r i g a t i o n  a t  t h e  h i y h e s t l e v e l  extended rep roduc t i ve  growth by de lay ing  

m a t u r i t y  (Table 3.4.3). ILC 482 was e a r l i e s t  t o  mature f o l l owed  by 

I C C  10991, K 850, ILC 1919 and ILC 1929; again ILC 3279 matured l a s t .  



Table 3.4.3. Dates o f  f l o w e r i n g  and p h y s i o l o g i c a l  matur j t y  o f  chickpea genotypes 
sown i n  3 p r i n g  and grown under r a i n f e d  c o n d i t i o n  and maximum 
i r r i g a t i o n  . Tel Hadya, 1985186. 

Genotype Date o f  Dates o f  p h y s i o l o g i c a l  r na tu r i t  
-(-mi$ % f l o w e r i n g  r a i  n f e d  t rea tments  maximum i r r i g a t i o n  

V1 = I C C  10991 
V2 = K 850 
V3 = I C C  11051 
V4  = JG 74 
V 5  = P 1329 
V = I C C  10448 
V; = ILC 16 
V = ILC 262 
V: = ILC 482 
Vl,; ILC 629 
Vll- ILC 1919 
V = ILC 1929 
v ILC 1930 
V = ILC 3279 
v FLIP 82-39C 
V16= FLIP 82-236C 

1 = 316 mrn seasonal p r e c i p i t a t i o n  
2 = 300 mm o f  i r r i g a t i o n  on t o p  o f  seasonal p r e c i p i t a t i o n .  



D i s t a n c e  f rom l i n e - s o u r c e  

F i g u r e  3.4 .3 .  Amount of  t o t a l  i r r i g a t i o n  w a t e r  r e c e i v e d  a t  d i f f e r e n t  
d i s t a n c e s  f rom t h e  l i n e  s o u r c e .  M1 t o  Mg a r e  m o i s t u r e  
s u p p l y  c l a s s e s ,  w i t h  M1 h a v i n g  a  mean s u p p l y  of  300 mm 
o f  i r r i g a t i o n  w a t e r  and Mg no i r r i g a t i o n  a t  a l l .  



Table 3.4.4. Effect  of moisture supply1 on y ie ld  and harvest 
index of spring sown chickpeas, Tel Hadya, 1985/86. 
Mean of 16 genotypes. 

Amount of Seed y ie ld  Total biological Harvest 
I r r i g a t i o n  (m) (kg/ha) y i e l d  (kg/ha) Index 

S.E. 
C.V .  ( X )  

1 . Moisture supply above 316 mm r a i n f a l l  



Irrigation water applied (mm) 

Figure 3 . 4 . 4 .  Relationship between irrigation water supply and seed yield 
of three selected chickpea genotypes, Tel Hadya, 1985186. 
Total seasonal precipitation was 316 mm. 



Seed y i e l d  was af fec ted  s i g n i f i c a n t l y  by moisture supply. Under 

rainfed condit ion,  seed y i e l d  was very low and increased with 

progressive increase in moisture supply (Table 3.4.4). Total 

biological y i e l d  a1 so increased. There was, however, s i  gni f i  cant 

reduction in harvest index with increase in moisture supply. Genetic 

d i f ferences  in response t o  moisture supply were evident ,  but were not 

la rge  enough t o  reach level of s igni f icance  a t  P = 0.05. As an 

example, ILC 629 and FLIP 82-236C were most responsive and ILC 3279 

l e a s t  responsive t o  i r r i g a t i o n  (Figure 3.4.4). In conclusion, the  

l ine-source sp r ink le r  system appears promising f o r  screening genetic 

differences in  chickpea f o r  moisture requirement. 

Drs. S. Si l im and M.C. Saxena 

3.4.4. Weed Control 

Effect of con t ro l l ing  weeds by mechanical means or  by herbicides was 

studied in a t r i a l  on winter-sown chickpea using c u l t i v a r  I L C  482. 

Weeds reduced seed y i e l d  by 67% (Table 3.4.5). Pre-emergence 

applicat ion of cyanazine + pronamide proved the  most e f f e c t i v e  weed 

control treatment. This was c lose ly  f o l l  owed by terbutryne + pronamide 

combination applied as pre-emergence spray. Fomesafen and AC 252-214 

caused phytotoxicity and showed poor weed control .  

Drs. M. Pala and S. Silim. 

3.4.5. Microbiology 

3.4.5.1. Rhizobial studies 

There were two basic types of experiments. The f i r s t  involved 

evaluation of 15 prominent c u l t i v a r s  f o r  response t o  inoculat ion with a 

s ing le  Rhizobium s t r a i n  (ICARDA s t r a i n  192, i so la ted  in Morocco), 



Table 3.4.5. E f f e c t  o f  weed c o n t r o l  on seed y i e l d  o f  chickpea and on weed d r y  
weight ,  Tel Hadya, 1985186. 

Treatment Rate o f  appln. Time o f  Seed y i e l d  Weed d r y  we igh t  
(kg  a.i . /ha) appl n. (kgfha)  (kg1 ha 

Weedy check 
Weed-free check 
Cyanazin + pronamide 
Terbut ryne + pronamide 
Dinoseb ace ta te  t 

f l u a z i f a b b u t y l  

Cod a1 
Secbumetron 
Carbetamid 
AC 252-214 
AC 252-214 

AC 252-214 
Fomesafen 
Fomesafen 
Fomesaf en 

LSD (P=0.05) 
cv ( % I  

Pre-em. 
Pre-em. 
Pre-em. 
Pre-em. 
Emerg. 



compared t o  uninoculated treatments. The f i e l d  used in t h i s  experiment 

was inoculated 3 years previously with a d i f f e r e n t  s t r a i n .  The second 

experiment evaluated response of a  s ing le  cul t i  var (ILC 482) t o  

inoculat ion with s i x  separa te  s t r a i n s  of rhizobia compared t o  an 

uninoculated control .  This experiment was conducted on a f i e l d  

previously uni nocul a ted ,  containing low numbers of indigenous chickpea 

rhizobia. The primary c r i t e r i a  f o r  response t o  inoculat ion in both 

experiments were y i e l d  components. 

Over t h e  mean of 15 c u l t i v a r s  t e s t e d ,  the re  was no response t o  

inoculat ion with a s i n g l e  s t r a i n  of Rhizobium over t h e  uninocul ated 

control .  Some individual l i n e s  did show response t o  inocula t ion,  

though these  responses were ins ign i f i can t .  Line ILC 35 expressed a 

400kg/ha decrease in  seed y i e l d  with inoculat ion,  while l i n e  ILC 3279 

when inoculated gave 600kg/ha g rea te r  seed y ie ld  than the  uninoculated 

control .  Other c u l t i v a r s  behaved in a manner s imi la r  t o  these  two, but 

varied t o  a l e s s e r  extent  from the  uninoculated control .  These 

d i f ferences  ind ica te  the  importance of c u l t i v a r - s t r a i n  in te rac t ion  with 

use of inoculants .  

In t h e  f i e l d  screening f o r  inoculat ion e f f e c t s  from s i x  Rhizobium 

s t r a i n s ,  the re  were s i g n i f i c a n t  y i e l d  d i f ferences  between treatments 

inoculated and uninoculated on ILC 482. S t ra in  No. 192, used in  

previous years  in  ICARDA-produced chickpea inoculants ,  showed no 

s i g n i f i c a n t  f i n a l  y i e l d  d i f ference  over the  uni noculated control . 
St ra in  Nos. 183 and 191 however produced a s i g n i f i c a n t l y  higher y i e l d  

than the  uninoculated control or  s t r a i n  192. The control gave t h e  

lowest grain y i e l d  of  a l l  t reatments,  b u t  control  p lants  had t h e  

highest t o t a l  protein content.  

These type of cul t i v a r - s t r a i n  combination di f ferences  will  be 

exploited a f t e r  f u r t h e r  evaluation i n  an organized se lec t ion  program 

during t h e  next year. 



3.4.5.2. Studies on VA-Mycorrhiza 

Stud ies  on t h e  mycor rh iza l  r e l a t i o n s h i p  o f  ch ickpea,  as a l so  o f  l e n t i l ,  

were con t inued  i n  1985/86. I t  was observed t h a t  b o t h  chickpeas and 

l e n t i l s ,  l i k e  many o t h e r  c rop  p l a n t s ,  a re  a b l e  t o  f o rm  a  symbios is  w i t h  

ves i cu l  a r - a rbusc l  a r  myco r rh i za l -  (VAM-) f u n g i  i n  t h e i r  roo ts .  A r o o t  

c o l o n i z a t i o n  o f  VAM-fungi ( F i g u r e  3.4.5) m igh t  inc rease  t h e  a b i l i t y  of 

t he  hos t  p l a n t  t o  absorb m ine ra l  n u t r i e n t s  and take  up wate r  under 

s t r e s s f u l  environments.  

F i e l d  s t ud ies  concern ing mycor rh iza  were c a r r i e d  ou t  a t  t h r e e  

l o c a t i o n s  i n  No r t he rn  S y r i a  (Te l  Hadya, J i b  Kas and Breda),  d i f f e r i n g  

i n  r a i n f a l l ,  s o i l  t y p e  and c ropp ing  h i s t o r y .  A h i g h  number o f  

rnycorrhizal  spores cou ld  be recovered  f rom t h e  t o p  s o i l  and t h e  

p reva len t  systems w i l l  be descr ibed.  A  s tudy  o f  t h e  r o o t  systems o f  

ch ickpea and l e n t i l  was undertaken a t  the  same s i t e s ,  and a l l  r o o t s  

were found t o  be h e a v i l y  i n f e c t e d  w i t h  VA mycor rh iza  - 40 t o  90% o f  t h e  

t o t a l  r o o t  l e n g t h  was i n f e c t e d  b y  VAM- f u n g i .  

VAM can improve t h e  phosphate n u t r i t i o n  o f  ch ickpea p l a n t s ,  b u t  

a p p l i c a t i o n  o f  phosphat ic  f e r t i l i z e r  can a l t e r  t h e  p l a n t -  fungus 

r e l a t i o n s h i p .  Th is  came ou t  f rom a  p o t - c u l t u r e  exper iment  conducted i n  

a  p l as t i chouse  a t  Te l  Hadya, where e f f e c t  o f  i n o c u l a t i o n  w i t h  VA 

mycor rh iza  was s t u d i e d  a t  v a r i e d  l e v e l s  o f  s o i l  phosphate on chickpea 

c u l t i v a r  ILC 482 i n  s t e r i l e  s o i l .  VAM- i n o c u l a t i o n  inc reased  p l a n t  d r y  

weight  t h r e e  t imes  w i t h  no phosphate app l i ed ,  f i v e  t imes  w i t h  low l e v e l  

o f  phosphate (6  ppm P )  and o n l y  two- f o l d  a t  t h e  h i g h e r  phosphate l e v e l  

(24 ppm P ) .  The s o i l  was ve ry  low i n  a v a i l  ab l e  phosphorus. The 

i n f e c t e d  p l a n t s  showed n o t  o n l y  b e t t e r  growth and t o t a l  phosphate 

uptake, b u t  a l s o  inc reased  phosphorus con ten ts .  

M r .  Eckhard George, M r .  Edwin Weber ( U n i v e r s i t y  o f  Hohenheim) and 

Dr. M.C. Saxena. 



F i g u r e  3.4.5. Chickpea r o o t  showing m y c o r r h i z a l  i n f e c t i o n .  Arbuscu les ,  
v e s i c l e s ,  i n t e r n a l  and e x t e r n a l  hyphae, e x t e r n a l  s p o r e s  - 
i n c l u d i n g  a n  empty s p o r e ,  and s e v e r a l  e n t r y  p o i n t s  can  be 
s e e n .  Sample was t a k e n  from r o o t s  of  a p o t t e d  p l a n t  of  
ILC 482 ch ickpea  grown w i t h  6 ppm P a p p l e d  t o  p o t .  



4. OROBANCHE STUDIES 

Orobanche spp. i s  an impor tan t  angiospermic p a r a s i t e  a f f e c t ;  ng t h e  

p r o d u c t i v i t y  o f  faba  bean, l e n t i l ,  ch ickpea and pea i n  severa l  areas i n  

t h e  West As ia  and Nor th  A f r i c a  Region. The i nc i dence  i s  p a r t i c u l a r l y  

h i g h  i n  faba beans and l e n t i l s .  Hence s t u d i e s  were i n i t i a t e d  on 

deve lop ing  i n t e g r a t e d  c o n t r o l  o f  t h e  p a r a s i t e  f o r  faba  bean and l e n t i l  

crops. The work was conducted i n  c l o s e  c o l l a b o r a t i o n  w i t h  t h e  

U n i v e r s i t y  o f  Hohenhei~n w i t h  spec ia l  fund ing f rom GTZ, Federal  Republ ic  

of Germany. Some o f  t h e  s t u d i e s  were conducted i n  c o l l a b o r a t i o n  w i t h  

t h e  Royal T r o p i c a l  I n s t i t u t e ,  Amsterdam, and t h e  A g r i c u l t u r a l  

U n i v e r s i t y ,  Wageningen, The Nether lands. 

4.1. Effect of  Soi l  Solarizat ion on Orobanche spp. In festat ion i n  Faba 

Beans and Lent i l  s. 

S o i l  s o l a r i z a t i o n  i n v o l v e s  cove r i ng  wet s o i l  d u r i n g  t h e  ho t  season w i t h  

t r anspa ren t  po l ye thy l ene  (PE)  t o  i ncrease so i  1  temperature t o  1  eve1 s  

l e t h a l  t o  s o i l b o r n e  pests .  Beside a temperature e f f e c t ,  a  s h i f t  i n  

m i c r o b i a l  p o p u l a t i o n  and changes i n  chemical and gas compos i t i on  l e v e l s  

ma in ta ined  by PE mulch are cons idered  t o  be i n v o l v e d  i n  d isease 

c o n t r o l .  Orobanche seeds may p o s s i b l y  be des t royed  d i r e c t l y  by heat  o r  

i n d i r e c t l y  by m i c r o b i a l  a c t i v i t y  a f t e r  the  seeds have been weakened by 

sub le tha l  hea t ing .  

I n  1985186 season a  t r i a l  was conducted i n  a  n a t u r a l l y  i n f e s t e d  

f i e l d  a t  Te l  Hadya. Before mulch ing t h e  s o i l  w i t h  t r anspa ren t  PE, t h e  

f i e l d  was c u l t i v a t e d  and s p r i n k l e r  i r r i g a t e d  t o  f i e l d  capac i t y .  Four 

mulch ing pe r i ods  were t es ted ;  0, 10, 20 and 40 days i n  4  reps. Wi thout  

any s o i l  t i l l a g e  h a l f  o f  each p l o t  was sown w i t h  faba  bean ( I L B  1813) 

and h a l f  w i t h  l e n t i l  ( I L L  4400) a t  t h e  end o f  October.  The t r i a l  was 

a l so  used t o  m o n i t o r  weed and nematode popu la t ions .  



Temperature i n  5, 10 and 15 cm s o i l  depths was measured 

con t i nuous l y  d u r i n g  t h e  experiment. A t  5  cm depth t h e  d a i l y  s o i l  
0 

temperature maxima o f  t h e  covered s o i l  reached between 52-55 C and 

l a s t e d  f o r  around one hour i n  t h e  l a t e  a f ternoon.  The maximum 
0 

temperature i n  t h e  upper l a y e r  o f  t h e  PE-covered s o i l  was 12-15 C 

h i ghe r  t han  i n  t h e  uncovered s o i l  ( F i g u r e  4.1). 

2  
Number o f  Orobanche per rn i n  faba bean and l e n t i l  was decreased 

by more than  90% a f t e r  40 days s o l a r i z a t i o n  w h i l e  t h e  seed y i e l d  was 

inc reased  by more than  50% i n  faba bean and more t han  70% i n  l e n t i l  

(F i gu re  4.2, 4.3). 

A l l  weed spec ies grown i n  t h e  p l o t s  were recorded and t h e  species 

c o n t r o l l e d  determined. A f t e r  20 and 40 days o f  s o l a r i z a t i o n  o n l y  two 

species (Coroni  11 a scorp io ides ,  Scorp i  urus mur ica tus )  were dominant i n  

c o n t r a s t  t o  5 species (Coroni  11 a scorp io ides ,  P h a l a r i s  paradoxa, 

Scorp iu rus  mur ica tus ,  S inap i  s  arvense, Vaccar ia  pyramidata)  i n  t h e  

con t ro l .  Number o f  weed species and weed d r y  we igh t  was decreased, t h e  

l a t t e r  by about 80-90%. The cover r a t i o  o f  weeds measured i n  percen t  

o f  s o i l  covered was reduced i n  b o t h  crops t o  l e s s  than  1% a f t e r  40 days 

o f  s o l a r i z a t i o n  (Table 4.1 and 4.2). 

To eva lua te  t h e  nematode p o p u l a t i o n  i n  t h e  s o i l ,  samples up t o  

15 cm depth were taken f rom each p l o t  and nematodes e x t r a c t e d  were 

c l a s s i f i e d  and counted (Table 4.3). A1 so t h e  r o o t  nematode 

Praty lenchus t h o r n e i  on faba bean was ve ry  w e l l  c o n t r o l l e d  (Table 4.4). 

Drs. J. Sauerborn and M.C. Saxena. 
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Figure  4 .1 .  Daily course of temperatures of PE-covered and uncovered soil at several 

depths(recorded 14 Aug 1985). 
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Figure 4.2. Effect of solarization on Orobanche spp. and faba bean 
yield - Tel Hadya 1985186. 
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F i g u r e  4 1 3 .  E f f e c t  of s o l a r i z a t i o n  on Orobanche spp.  and l e n t i l  
y i e l d  - T e l  Hadya 1985186. 



Table 4.1. E f f e c t  o f  s o l a r i z a t i o n  on weeds i n  faba bean - Tel  Hadya 1985186. 

D u r a t i o n  o f  C o r o n i l l  a P h a l a r i s  Scorp iu rus  Muscar ia  S i n a p i s  Other  Weeds Weeds Monocots O i c o t s  Cover 

s o l a r i z a t i o n  scor  i o i d e s  brach s t  mur i ca tus  racemosa a r v e n s i s  weeds A _ _ K . _ _ _ f _ 7  __f 

t o t a l  d r y  we igh t  d r y  we igh t  d r y  we igh t  r a t i o  
2 2 2 2 2 

(days) (no./m ) (no./m ) (no./m ) (no./m ) (no./m ) (no./m ) (no./m ) (g lm ) ( g l m  ) (g lm ( % I  

S.E. o f  Mean 4.18 9.79 4.59 0.94 

L.S.O. (5%) 

C.V. (%)  37.40 164.01 117.44 158.94 

S i g n i f i c a n c e  ns ns ns n s 



T a b l e  4.2. E f f e c t  o f  s o l a r i z a t i o n  on weeds i n  l e n t i l  - T e l  Hadya 1985186. 

D u r a t i o n  o f  Coron i  11 a  P h a l a r i s  S c o r p i u r u s  O t h e r  Weeds Monocots O i c o t s  Weeds Cover 

s o l a r i z a t i o n  s c o r p i o i d e s  b r a c h y s t .  m u r i c a t u s  weeds t o t a l  d r y  w e i g h t  d r y  w e i g h t  d r y  w e i g h t  r a t i o  
2 2 2 2 2 2 2 2 

(days)  (no./m ) (no./m ) (no./m ) (no./m ) (no./m ) ( g l m  ) ( g l m  ) ( g l m  ) ( % I  

S.E. o f  Mean 3.73 9.53 4.43 4.88 12.20 20.06 13.04 23.04 3.78 

L.S.D.(5%) 11.91 15.60 41.70 73.68 12.09 

C.V.(%) 41.53 196.73 175.08 87.20 56.43 172.13 69.54 75.76 36.98 

S i g n i f i c a n c e  * n  s  ns * n  s  n  s  * * * 



3 
Table 4.3. Number of nematodes in 500 cm of s o i l  a f t e r  so i l  

s o l a r i z a t i o n  ( s o i l  samples taken up t o  15 cm depth in 

4 reps.) .  

Nematodes Duration of so la r i za t ion  (days)  

0 10 20 40 

Pratylenchus sp. 

Helicotylenchus sp. 

Tylenchus sp. 

Tylenchorhynchus sp. 

Table 4.4. Influence of so i l  sol a r i za t ion  on Pratylenchus thornei 

on faba bean a t  flowering stage. 

Duration of so la r i za t ion  Pratylenchus thornei 

(days) (no.110 g root )  

S.E. 

C.V.(%) 

L.S.D.(5%) 

Signif icance  



4.2. The E f f e c t  o f  D i f f e r e n t  Sowing Dates on t h e  Development o f  

Orobanche spp. on Faba Bean and L e n t i l .  

Farmers de lay  t h e  sowing o f  t h e  c rop  as a comon c u l t u r a l  method f o r  

c o n t r o l l i n g  Orobanche spp. i n  t h e  reg ion .  The o b j e c t  o f  t h e  experiment 

was t o  s tudy  t h e  e f f e c t  o f  sowing da te  on t h e  development o f  Orobanche, 

e s p e c i a l l y  t h e  very  e a r l y  subter ranean stages, t h e  i n f e s t a t i o n  l e v e l  

and biomass o f  t h e  p a r a s i t e  and t h e  y i e l d  o f  t h e  crop. Two v a r i e t i e s  

o f  faba bean ( I L B  1813, Giza 402) and l e n t i l  (ILL 4400, ILL 2581) were 

sown i n  a n a t u r a l l y  i n f e s t e d  f i e l d  a t  Tel Hadya i n  3 r e p l i c a t i o n s ,  a t  

f i v e  sowing dates between October 15 and December 17. Once a week hos t  

p l a n t s  were dug up s t a r t i n g  a t  t h e  t ime  t h e  f i r s t  Orobanche attachments 

were expected ( 25 days a f t e r  emergence). A f t e r  t h e  r o o t s  were washed 

t h e  p l a n t s  were s tud ied,  t h e  d r y  m a t t e r  of hos t  and p a r a s i t e  and t h e  

number o f  Orobanche attachments, d i v i d e d  i n t o  d i f f e r e n t  growth stages 

were es tab l i shed .  Delay i n  sowing t h e  Sy r i an  Local  faba bean v a r i e t y  

r e s u l t e d  i n  a decrease i n  biomass w h i l e  t h e  seed y i e l d  was i n i t i a l l y  

increased. Highest  y i e l d  was observed when t h e  c rop  was sown i n  t h e  

beg inn ing  o f  December. F u r t h e r  de lay  r e s u l t e d  i n  a decrease. For  t h e  

Egyp t ian  v a r i e t y  Giza 402 t h i s  was l e s s  c l e a r  b u t  t h i s  m igh t  be due t o  

t h e  f r o s t  damage t o  these p l a n t s  a t  t h e  e a r l y  sowing dates (F igu re  

4.4). For  l e n t i l s  t h e  de lay  i n  sowing caused i n i t i a l l y  an increase,  

b u t  l a t e r  a decrease, i n  biomass. Both v a r i e t i e s  d i d  no t  g i v e  any seed 

y i e l d  due t o  Orobanche i n f e s t a t i o n ,  a t  t h e  f i r s t  sowing da te  (Oct. 15). 

H ighest  y i e l d  was observed when t h e  c rop  was sown i n  mid-November 

(F igu re  4.5). Dry  weight  o f  Orobanche was s i g n i f i c a n t l y  decreased i n  

bo th  crops w i t h  l a t e r  sowing dates ( F i g u r e  4.4., 4.5). 
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Figure 4.4. Effect of sowing date on Orobanche spp. dry weight and yield 
of two faba bean varieties - Tel Hadya 1985186. 



0 I L L  4400 

I L L  2581 

d r y  weight  
Orobanche ( 0 )  

T o t a l  d r y  weight  
l e n t i l  (L) 

Seed y i e l d  
l e n t i l  (S) 

LSD (5%) 
f o r  sowing 

d a t e :  I n s 1  ns  
S L O T  

Oct 15 Nov 3 Nov 17  Dec 2 Dec 17 

Sowing d a t e s  

F i g u r e  4.5. E f f e c t  of sowing d a t e  on Orobanche s p p .  d r y  weight  and 
y i e l d  of two l e n t i l  v a r i e t i e s  - Tel  Hadya 1985186. 
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Figure 4.6. Development of faba bean (ILB 1813) and Orobanche spp. as affected by 
date of sowing. 
P = procaulome; T = tubercle; BCR = beginning of crown roots; 
CR = crown roots; B = bud; S = shoot; ES = emerged shoot; 
F = flowering; FD = fruit development. 
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Figure 4.7. Relationship between root dry-weight of faba bean and number of 
Orobanche spp. attachments, Tel Hadya 1985186. Data from 5 sowing 
dates between 15 Oct and 17 Dec 1985. 



The development of faba bean and Orobanche i s  shown in Figure 4.6. 

The f i r s t  Orobanche attachments (procaulomes) were found by end of 

November when the  crop was sown in mid-October. In time the re  was an 

increase in t h e  number of attachments and natura l ly ,  development of the  

older Orobanche growth stages.  Orobanche emerged in mid-March. 

On the  Syria1 local faba bean sown in  t h e  beginning of December, 

the  f i r s t  Orobanche attachments were observed end of March, (probably 

the re  were a1 ready some attachments before) .  F i r s t  shoots appeared 

above the  s o i l  in  mid-April, when faba bean had already formed pods. 

A c lose  r e l a t i o n  between root dry weight of faba bean and the  

number of Orobanche attachments was found (Figure 4.7).  From t h i s  

graph i t  can be inferred  t h a t  the  low level of Orobanche in fes ta t ion  on 

Giza 402 was mainly due t o  the  smaller  root  system. 

Ms. M.V.  Hezewijk, Drs. J .  Sauerborn and M.C. Saxena. 

4.3. Chemical Control of Orobanche spp. 

4.3.1. Evaluation o f  New Herbicides in Faba Bean and Lentil 

A t r i a l  t o  study the  chemical control of Orobanche spp.in faba bean and 

l e n t i l  were conducted in Tel Hadya. In the  l e n t i l  control p lo t s  t h e  

Orobanche in fes ta t ion  reached 0.5 t l h a .  Three herbicides were t e s t e d ,  

Imazaquin (Scepter) ,  Glufosinate (Basta) and Glyphosate (Lancer) in 4 

repl ica t ions .  All of them were applied post emergence twice a t  several 
doses, a t  tuberc le  t o  bud s tage  of Orobanche development and 15 days 

thereaf ter .  The herbicides were sprayed with a knapsack sprayer a t  a 

vol ume of 400 1 /ha. 



2 
Lancer i n  faba bean reduced t h e  number o f  Orobanche per m by 

69-83% b u t  no inc rease  i n  y i e l d  cou ld  be observed. Scepter  c o n t r o l l e d  

Orobanche up t o  100% w h i l e  seed y i e l d  was decreased by 22% because of 

p h y t o t o x i c i t y .  Basta d i d  not  p rove  e f f e c t i v e  a t  a l l .  H igh r a t e  of 

Orobanche i n f e s t a t i o n  i n  t h i s  t rea tment  when compared w i t h  t h e  

t rea tment  Lancer 2X was assoc ia ted  w i t h  y i e l d  l o s s  o f  up t o  43% (Table 

4.5). I n  l e n t i l s  a l l  he rb i c i des  showed q u i t e  heavy p h y t o t o x i c i t y  b u t  

again Basta f a i l e d  t o  c o n t r o l  Orobanche spp. 

Scepter  appears t o  be an i n t e r e s t i n g  chemical  which w i l l  be 

s tud ied  i n  more d e t a i l  i n  f u r t h e r  exper iments.  

4.3.2. Application of Lancer at several Sowing Dates o f  Faba Beans 

A second chemical c o n t r o l  t r i a l  was conducted t o  l ook  a t  t h e  e f f e c t  o f  

d i f f e r e n t  sowing da tes  on t h e  e f f i c a c y  o f  h e r b i c i d e  (Lancer) 

a p p l i c a t i o n  i n  faba bean ( I LB  1813).  Delay i n  sowing as w e l l  as Lancer 
2 

a p p l i c a t i o n  decreased s i g n i f i c a n t l y  t h e  number o f  Orobanche per m . I n  

t h e  4 t h  sowing da te  t h e  t o t a l  number o f  Orobanche was decreased by 80%, 

seed y i e l d  was increased by 92%. Two t imes h e r b i c i d e  a p p l i c a t i o n  

c o n t r o l l e d  t h e  number o f  Orobanche by 63% and inc reased  seed y i e l d  by 

46% (Table 4.6). The i n t e r a c t i o n  o f  t h e  two f a c t o r s  was non 

s i g n i f i c a n t  f o r  a l l  t h e  a t t r i b u t e s  s tud ied  except  t h e  number o f  

Orobanche shoots per  faba bean p l a n t ,  which was s i g n i f i c a n t l y  reduced 

by h e r b i c i d e  a p p l i c a t i o n  i n  t h e  f i r s t  two dates o f  sowing b u t  no t  i n  

t h e  remain ing t h r e e  sowing dates. 

Obta in ing  more s t a b l e  and e f f e c t i v e  c o n t r o l  o f  Orobanche by t h e  

use of g lyphosa te  i s  poss ib l e  i f  t h e  t o l e r a n c e  o f  faba bean t o  

g lyphosate i s  increased. C o l l  abo ra t i on  i s  be ing  sought i n  t h i s  regard  

w i t h  some o f  t h e  Centers work ing  on b io techno logy ,  and we hope a  

program w i  1  1  soon be developed. 



Table 4.5. E v a l u a t i o n  of h e r b i c i d e s  t o  c o n t r o l  Orobanche spp. i n  faba bean 

- Te l  Hadya 1985186. 

He rb i c i des  Seed St raw T o t a l  Orobanche Orobanche % Orobanche 

y i e l d  y i e l d  b i o l .  d r y  d r y  weight  o f  

y i e l d  weight  t o t a l  biomass 
2 

(kg  a.i . /ha) ( t / h a )  ( t l h a )  ( t l h a )  ( t / h a )  (no./m ) (% 1 

1 Cont ro l  wa te r  

2 Con t ro l  hyspray 

3 Scepter  0,04 l x  

4 Scepter  0,04 2x 

5 Scepter  0,08 l x  

6 Scepter 0,08 2x 

7 Basta 0,04 l x  

8 Basta 0,04 2x 

9 Basta 0,06 l x  

10 Basta 0,06 2x 

11 Lancer 0,08 l x  

12 Lancer 0,08 2x 

S.E. o f  Mean 0.11 

L.S.D.(5%) 0.32 

C.V.(%) 29.50 

S i g n i f i c a n c e  * 



Table 4.6. Role o f  Lancer a p p l i c a t i o n  and d i f f e r e n t  sowing dates o f  faba 
bean ( I LB  1813) i n  a f f e c t i n g  Orobanche spp. i n f e s t a t i o n  and c rop  
y i e l d .  Tel  Hadya 1985186. 

Treatments Orobanche Seed Straw 
y i e l d  y i e l d  

(no./m2) (no . /p lan t )  ( t l h a )  ( t l h a )  ( t l h a )  

S.E. 
C.V.(%) 
L.S.D. (5%) 

S i g n i f i c a n c e  * * * * * 

) 
30 October ( 2 )  
15 November (3 )  
30 November (4 )  
15 December ( 5 )  

S.E. 
C.V.(%) 
L.S.D.(5%) 

S i g n i f i c a n c e  

Combinations o f  sowing date and h e r b i c i d e :  
Date He rb i c i de  
1 0 61.33 6.33 1.33 0.33 
2 0 45.33 4.67 0.60 0.36 
3 0 25.67 2.33 0.38 0.72 
4 0 7.67 0.67 0.10 0.93 
5 0 18.00 1.53 0.24 0.55 

S.E. 13.83 1.52 0.13 0.27 
C.V.(%) 64.05 70.47 42.00 37.64 
L.S.D. (5%) 2.60 

S i g n i f i c a n c e  ns * n s n s 



4.3.3. On-farm Evaluation o f  Glyphosate i n  Faba Bean 

A p p l i c a t i o n  o f  Glyphosate 2 t imes  a t  t h e  r a t e  0.08 k g  a.i.  per ha 

appears t o  be c u r r e n t l y  t h e  most e f f e c t i v e  t rea tment .  However t h e  

t i m i n g  and t h e  number o f  Glyphosate a p p l i c a t i o n s  necessary f o r  

Orobanche c o n t r o l ,  and t h e  optimum h e r b i c i d e  dose a t  which h i g h  

e f f i c i e n c y  i s  combined w i t h  low p h y t o t x i c i t y  depends on c l i m a t i c  

cond i t i ons ,  Orobanche growth stage, i n f e c t i o n  l e v e l  and v i g o u r  o f  faba 

bean p lan t s .  An on-farm t r i a l  was, t h e r e f o r e ,  conducted a t  5 d i f f e r e n t  

l o c a t i o n s  i n  no r t he rn  S y r i a  t o  eva lua te  t h e  p r a c t i c e  under farmers '  

cond i t i ons .  

Two o f  t h e  5 l o c a t i o n s  had t o  be abondoned because i n  one (A1 

M i n t a r )  t h e  faba beans were wiped ou t  by Rh i zoc ton ia  sp. w h i l e  i n  t h e  

o the r  (Jableh)  t h e  rose  b e e t l e  (Epicomet is)  sp. des t royed  a l l  t h e  faba 

bean f lowers .  The b e e t l e  a l so  damaged Orobanche. Data f o r  Orobanche 

i n f e s t a t i o n  a t  Jab1 e  have, however, been i n c l u d e d  i n  F i g u r e  4.8, 

because a t  t h i s  s i t e  t h e  i n f e s t a t i o n  was very  h igh.  The r e s t  o f  

r e s u l t s  a r e  o n l y  o f  A1 Bab, Homs (Farhanie) ,  I d l i b  and, as a  re fe rence ,  

Tel Hadya. I n  a1 1  t h e  f o u r  s i t e s  a  good c o n t r o l  o f  Orobanche (between 

80 t o  more than  90%) was a t t a i n e d  u s i n g  two t ime Glyphosate a p p l i c a t i o n  

(F igu re  4.8). A t  Jable,  t h e r e  was some c o n t r o l  i n  t h e  beginn ing,  b u t  

a t  a  l a t e r  s tage  t h e r e  was no d i f f e r e n c e  between t r e a t e d  and 

non- t reated p l o t s  (F igure  4.8). Seed y i e l d  was inc reased  a t  A1 Bab and 

I d l i b  b u t  no t  i n  Homs and Tel  Hadya (F igu re  4.9). I n  Homs Orobanche 

a t tacked  t h e  c r o p  very  l a t e  so t h a t  faba bean p l a n t s  were no t  damaged, 

i.e. no y i e l d  r e d u c t i o n  cou ld  be observed. Th i s  might  be due t o  t h e  

environmental  c o n d i t i o n s  and t h e  l a t e  sowing o f  t h e  crop. 

I n  genera l  , Lancer c o n t r o l  1  ed Orobanche we1 1  b u t  d i d  no t  l e a d  t o  

an inc rease  i n  seed y i e l d .  Th i s  m i g h t  be because o f  t h e  p h y t o t o x i c i t y  

o f  t h e  product .  Ch lo ros i s  o f  t h e  youngest leaves, l e a f  drop and 
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Figure 4.8. Effect of Lancer (Glyphosate) application on Orobanche spp. 
at different sites in Syria. 
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Figure 4.9. Effect of Orobanche spp. control by Lancer 
(Glyphosate) on seed yield of faba bean at 
different sites in Syria. 

r 

6 A 

n n 

n n 

n n 

n n 

n * 
n n 

n n 

A n 

n n 

n n 

n n 

n n 

* A 

m 

* n 

A 



0 Seeddryweight 

Straw dry weight 

n- Orobanche dry weight 

Control Lancer Scepter Scepter AC 263,499 
0.08 12x1 0.02 (Ix) 0.04 (lx) 0.04 (1x1 

F i g u r e  4 . 1 0 . E f f e c t  of h e r b i c i d e  a p p l i c a t i o n  i n  f a b a  bean 
(SLL) on Orobanche spp .  a t  Al-Bab 1985186. 



sometimes l o s s  o f  whole p l a n t  were observed a t  a1 1  l o c a t i o n s .  More 

research on r a t e  and t ime  o f  a p p l i c a t i o n  o f  Lancer under d i f f e r e n t  

environmental  c o n d i t i o n s  i s  needed t o  e f f e c t  an e f f i c i e n t  c o n t r o l  

measure. 

A t  A1 Bab Scepter and AC 263,499 were t e s t e d  bes ide  Lancer f o r  

Orobanche c o n t r o l .  Scepter  a t  a  dosage o f  0.02 k g  a. i  ./ha c o n t r o l l e d  

Orobanche t o  n e a r l y  t h e  same e x t e n t  as Lancer, and seed y i e l d  was i n  

bo th  t rea tments  t he  same (F igu re  4.10). These r e s u l t s  show t h e  

p o s s i b i l i t y  o f  i d e n t i f y i n g  h e r b i c i d e s  o t h e r  than  Lancer t o  c o n t r o l  

Orobanche spp. 

Drs. J. Sauerborn and M.C. Saxena. 

4.4. Single Plant Selection f o r  Orobanche Resistance i n  the Population 

Giza 402 

Giza 402 has been developed as a  faba bean c u l t i v a r  hav ing  t o l e r a n c e  t o  

Orobanche spp. Because of ou t -c ross ing ,  however, t h e r e  i s  l a r g e  

v a r i a b i l i t y  i n  t h e  t o l e rance  o f  t h e  p l a n t s  i n  t h e  p o p u l a t i o n  o f  Giza 

402. I n  o rde r  t o  i d e n t i f y  p l a n t s  t h a t  show no o r  reduced Orobanche 

i n f e s t a t i o n ,  t h i s  s tudy has been s ta r t ed .  Du r i ng  t h e  1985/86 season 

495 faba bean p l a n t s  (Giza 402) were grown i n  s i n g l e  p l a s t i c  po ts  (10 

l t r )  i n  t h e  f i e l d .  The pots  were f i l l e d  w i t h  a  m i x t u r e  o f  s o i l  and 

sand (3: l  weight  p r o p o r t i o n )  and i n o c u l a t e d  w i t h  0.5 g  Orobanche seeds. 

To prevent  ou t -c ross ing ,  t h e  p l a n t s  were covered by a  screen mesh. 

Twenty e i g h t  p l a n t s  were found t o  be f r e e  o f  Orobanche above t h e  

ground, A f t e r  t h e  r o o t s  were washed each o f  these  p l a n t s  showed 

between 1 t o  10 e a r l y  Orobanche attachments. The number o f  faba bean 

p l a n t s  i n f e s t e d  by emerged Orobanche i s  g iven  i n  Table 4.7. 



Table 4.7. Number o f  faba bean p l a n t s  (Giza 402) i n f e s t e d  w i t h  
Orobanche crenata.  

No. o f  Orobanche: 0 1 2  3 4 5 6 7 8 9 1 0 > 1 0  
(emerged) 

No. o f  faba bean 
p l a n t s  i n f e s t e d :  28 40 74 72 69 60 42 28 21 17 14 30 

Table 4.8. E f f e c t  o f  Orobanche i n f e s t a t i o n  on y i e l d  
components o f  faba bean p l a n t s  (Giza 402). 

Orobanche Orobanche Pods Seed y i e l d  
per  p l a n t  d r y  weight  per  p l a n t  

( g l p l  an t )  ( g l p l a n t )  

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

S.E. o f  Mean 
L.S.D.(5%) 
C.V.(%) 

S i g n i f i c a n c e  



With an increasing number of Orobanche shoots per plant  the  number 

of pods and t h e  seed y ie ld  per plant  decreased s i g n i f i c a n t l y  (Table 

4.8). Yield l o s s  ranged between 4 and 51% depending on the  number of 

Orobanche shoots per plant .  On an average, one Orobanche shoot 

resul ted  in 28.6% y ie ld  loss.  

The seeds of the  p lants  which did  not show any emerged Orobanche 

shoot a t  t h e  time of harvest were grown during off-season a t  Bab-Janneh 

t o  multiply seeds f o r  f u r t h e r  inves t igat ions .  

Drs. J .  Sauerborn, M.C. Saxena and L.D. Robertson. 

4.5. Weed Survey o f  Faba Bean Fields i n  Syria with Special Reference to  

Orobanche spp. and Cuscuta spp. 

In 1986 faba bean f i e l d s  in Syria were surveyed f o r  weeds including the  

p a r a s i t i c  weeds Orobanche spp. and Cuscuta spp. The survey was carr ied  

out along the  Euphrates r i v e r  from Raqqa t o  Abu Kamal and north e a s t  of 

Aleppo (Kafr Antoon, A1 Bab, Kuwayres). In t o t a l  38 f i e l d s  were 

checked f o r  the  p a r a s i t i c  weeds, while 23 f i e l d s  were surveyed f o r  the  

general weed f l o r a .  Weeds were col lec ted  t o  iden t i fy  t h e  species 

present.  To analyse the  weed f l o r a  in the  f i e l d  t h e  r e l a t i v e  area of 

ground covered by t o t a l  vegetat ion and by individual species was 

estimated using a %-scale (0-100). To est imate the  Orobanche 

in fes ta t ion  level  in t h e  f i e l d  again a %-scale (0-100) was used where 0 
= no faba bean plant infes ted;  and 100 = 100% of t h e  faba bean plants  

infes ted .  

The frequency percentage ( f )  value was computed as follows: 

f = 100 x - n ,  where 

m 
n = number of f i e l d s ,  in which t h e  respect ive  species were found; and 

m = t o t a l  number o f  f i e l d s  surveyed. 



Table 4.9: Frequency and average cover o f  common weeds i n  faba bean f i e l d s  a long 

t h e  Euphrates r i v e r  (12 f i e l d s  surveyed), 1986. 

Species Frequency Species 

( % I  
Average 

cover (%) 

Me1 i 1 o tus  i nd i  ca 

Avena s t e r i l i s  

Polygonurn a v i c u l  a re  

Pha la r i s  brachystachyos 

Sonchus 01 eraceus 

Se ta r i a  v i r i d i s  

Chenopodi urn a1 bum 

Convol vu l  us a r vens i  s 

Cuscuta sp. 

Lo1 i urn perenne 

M e l i l o t u s  i n d i c a  

Phal a r i s  brachystachyos 

E r i ge ron  L i n i f o l i u s  

Lo1 i urn perenne 

Convolvul  us a rvens i  s 

S e t a r i a  v i r i d i s  

Cy nodon dacty  1 on 

Polygonurn a v i c u l  a re  

Sonchus 01 eraceus 

Avena s t e r i  1 i s  



Table 4.10. Frequency and average cover o f  common weeds i n  faba bean f i e l d s  NE 
o f  Aleppo (11  f i e l d s  surveyed). 

Frequency 
(%I  

Average 
cover (%) 

Convol vu l  us a rvens i  s 
Amaranthus b l i t o i d e s  
Descurai n i  a sophia 
Phal a r i  s brachystachyos 
Orobanche aegypt iaca 
Avena s t e r i  1 i s  
Chenopodi um v u l  v a r i  a 
Galium t r i c o r n e  
Pol ygonum a v i c u l  a r e  
Orobanche c rena ta  
Amaranthus r e t r o f  lexus  
Chenopodi um a1 bum 
S inap is  a rvens is  
T o r i 1  i s l e p t o p h y l l  a 
Coriandrum sa t i vum 
Cuscuta sp. 
Euphorbi a spp. 
M e l i l o t u s  i n d i c a  
Vaccari a pyrami da ta  

Orobanche c rena ta  
S inap i s  a rvens is  
Descura in ia  sophia 
Cor i  andum s a t i  vum 
Me1 i l o t u s  i n d i c a  
Fumari a asepal a 
Polygonum a v i c u l a r e  
Chenopodium v u l v a r i a  
Convol v u l  us a rvens i  s 
Avena s t e r i l  i s  
Amaranthus b l  i t o i d e s  
Phal a r i  s brachystachyos 
T r i t i c u m  aestivurn . . 

Convol vu l  us a1 thaeoides 
Amaranthus r e t r o f l e x u s  
D i p l o t a x i s  erucoides 
Euphorbi a spp. 
Orobanche aegypt iaca 
Fumaria p a r v i f l o r a  



A l l  t h e  surveyed f i e l d s  were i n  t h e  stage o f  r ipeness,  and had been 

i r r i g a t e d  and once o r  t w i c e  weeded. 

Along t h e  Euphrates r i v e r  Orobanche was no t  found i n  t h e  f i e l d s .  A lso 

t h e  farmers mentioned Orobanche o n l y  as a common weed i n  tomatoe and/or 

po ta toe  b u t  no t  i n  legume crops. Cuscuta was found i n  6 o f  21 f i e l d s  

(=30%). I n  t h e  reg ion  no r theas t  o f  Aleppo Orobanche c rena ta  and 

0.aegypt iaca were found i n  71  and 76% o f  t h e  surveyed f i e l d s ,  - 
r e s p e c t i v e l y .  Cuscuta spp. were present  i n  55% o f  t h e  f i e l d s .  The 

i n f e s t a t i o n  l e v e l  f o r  these f i e l d s  was 21% (0,5-100%) f o r  Orobanche 

c rena ta  and 3% (0,5-30%) f o r  0. aegypt iaca. 

The f requency va lue g ives  t h e  percentage o f  samples i n  which t h e  

spec ies concerned appeared. Frequency values > 50% were found f o r  10 

species i n  t h e  Euphrates v a l l e y ,  and f o r  19 species i n  nor theas te rn  

Aleppo p rov ince .  Most o f  t h e  spec ies w i t h  a h i g h  f requency va lue  had 

a1 so a h i g h  degree o f  coverage (Tab1 e 4.9 and 4.10). 

I t  i s  wor th  n o t i n g  t h a t  most o f  t h e  f i e l d s  were used by t h e  

farmers t o  c o l l e c t  t h e  weeds as fodder  f o r  t h e i r  animals. F i e l d s  which 

were a l r eady  harvested were grazed by cows and horses, which i n d i c a t e s  

t h e  importance of c rop  and weeds as a b a s i s  f o r  fodder .  

Drs. J. Sauerborn and M.C. Saxena 

4.6. A Rapid Test to Screen Lentil (Lens culinaris Med.) under 

Laboratory Conditions for Susceptibility to Orobanche 

Fie1  d sc reen ing  f o r  r e s i s t a n c e  ( l o w  emergence f requency)  has been found 

very  p rob lemat ic  due t o  severa l  reasons. Non un i f o rm  d i s t r i b u t i o n  o f  

Orobanche seeds i n  t h e  f i e l d  g r e a t l y  reduces t h e  e f f e c t i v e n e s s  o f  

se lec t i on .  Changing environmental  c o n d i t i o n s  f rom yea r  t o  year  make i t  



d i f f i c u l t  t o  compare the  r e s u l t s  from several years.  

Because of the  problems caused by v a r i a b i l i t y  of s o i l  in fes ta t ion  

and the  in ter ference  of environmental f a c t o r s  in the  development of t h e  

pa ras i t e ,  a  laboratory screening t e s t  was developed a t  I C A R D A .  Under 

standardized conditions 1  arge numbers of plants  can be rapid1 y  

screened. 

Lenti 1 seeds grown in pet r i  d ishes ,  f i l l e d  with at tapulgus clay 

between gl ass  microf i bre f i l  te rpaper ,  where Orobanche seeds a re  

uniformly d i s t r i b u t e d  next t o  t h e  l i d  of the  pe t r id i sh .  The method 

allows observations of Orobanche development during crop growth. After 
0 

35 days of incubation a t  25/20 C (dayfnight 12 hrs.  l i g h t )  the  root  

system of t h e  host plant  can already be evaluated f o r  Orobanche 

s u s c e p t i b i l i t y  by counting the  Orobanche attachments. This t e s t  i s  now 

used t o  evaluate the  l e n t i l  germplasm. 

Drs. J .  Sauerborn, W .  Erskine and M.C. Saxena and Mr. H .  Masri. 
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5 .  STUDIES ON NEMATODES 

Inves t igat ions  on nematodes of chickpea and l e n t i l  were i n i t i a t e d  in  

1982 in cooperation with the  I s t i t u t o  di Nematologia Agraria - C . N . R . ,  

Bari , I t a l y .  Soon i t  was rea l i zed  t h a t  a cys t  forming nematode 

Heterodera sp., the  root-knot nematode Meloidogyne a r t i e l l a ,  and the  

root les ion nematode Pratylenchus thornei were t h e  most damaging 

nematodes frequently encountered in Northern Syria. Therefore, 

inves t igat ions  have continued in  1985/1986 t o  iden t i fy  t h e  cys t  

nematode, t o  give more ins ight  on the  biology of t h i s  nematode and of 

M.artiel1 i a ,  t o  est imate crop 1 osses caused by i n f e s t a t i o n  of t h e  cys t  - 
nematode, t o  control P . thornei ,  and t o  search f o r  chickpea l i n e s  or 

c u l t i v a r s  r e s i s t a n t  t o  the  root-knot nematode. Detai led report  i s  

separa te ly  avai l  able,  hence only major high1 ights  have been sumnarized 

here. 

5.1. Description of New Species 

Second s tage  juveni les ,  males, females, and cys ts  of the  cys t  nematode 

infect ing chickpea in Syria were studied a t  Bari with the  a id  of both 

l i g h t  and scanning e lec t ron microscopy and the  morphometrics of the  

nematode when compared with those of c lose ly  re1 ated speci es revealed 

t h a t  the  nematode i s  a new species. I t  has been described as 

Heterodera c i c e r i  sp.n (Volvas, Greco and di Vito, 1985) and a r t i c l e  

pub1 ished. 

5.2. Developnent of - H-ciceri and Meloidogyne a r t i e l l  i a  on Chickpea 

Second s tage  juveniles of Heterodera c i c e r i  invaded roots  of chickpea 

soon a f t e r  pl ant emergence both in winter- and sp r i  ng-sown plots .  

Females of the  nematode were f i r s t  observed on 19 March and on 10 

Apri l ,  f o r  chickpea sown in winter and in spring,  respect ively ,  while 



cysts  were formed by 4 April and 16 Apri l ,  respectively.  Root knot 

nematode (M. - a r t i e l l i a )  a l so  invaded roots  of chickpea in  winter and 

females and egg masses of the  nematode were observed by ea r ly  and l a t e  

March, respectively.  Only one generation per yea r  occurs f o r  both 

nematode species.  No diapause of - M.ar t ie l l ia  eggs was observed and the  

nematode survives during dry and hot sumner m o n t h s  both as eggs or  

juveniles;  20% of the  nematode population a t  harvest s t i l l  occur the  

following autumn. 

5.3. Crop Loss Assessment with - H. c i c e r i  i n  Chickpea and L e n t i l  

3 
Chickpea t o l e r a t e s  populations of H. c i c e r i  < 1 egglcm of s o i l ,  b u t  

y i e l d s  a re  reduced by 50% o r  completely l o s t  when populations of t h e  
3 3 

nematode a re  16 eggslcm of s o i l  or  exceedes 64 eggslcm s o i l ,  

respectively (Figure 5.1). Lenti l  was l e s s  suscept ib le  t o  H. c i c e r i  
3 - 

with a to lerance  l i m i t  of 2.5 eggslcm so i l  and maximum losses  of 50% 

observed (Figure 5.1). The nematode reproduced b e t t e r  on chickpea than 

on l e n t i l .  

5.4. Chemical Control o f  Pratylenchus thornei on Chickpea 

Two t r i a l s  were conducted, one with winter-sown and the  other with 

spring-sown chickpea ILC 482, t o  t e s t  the  e f f i cacy  of Aldicarb i n  

control 1 ing t h e  root 1 esion nematode (Pratyl  enchus thornei ) . Good 

control ,  as assessed by number of P. thornei ext rac ted  from roots and 

by t h e  appearance of the  roo t s ,  was obtained by using 10 kg a.i . /ha of 

the  chemical a t  sowing o r  in 2 s p l i t s  (5  kg a t  sowing + 5 kg in e a r l y  

sp r ing) ,  or  in  3 s p l i t s  ( 5  kg a t  sowing + 2.5 kg in  e a r l y  spring + 2.5 

kg in l a t e  spr ing) .  Yield d i f ferences  due t o  treatments were 

s ign i f i can t  on1 y in t h e  spring-sown t r i a l  where respect ive  y i e l d s  were 



1.33, 1.62 and 1.52 t / h a  f o r  one, two- and t h r e e - s p l i t  appl ica t ions  of 

Aldicarb as against  0.98 t / h a  f o r  untreated check. 

Drs. M.C. Saxena, K.B. Singh, Mr. Samir Hajjar (ICRDA) and Drs. 

N .  Greca, M. di Vito and N.  Volvas ( I s t i t u t o  di Nematologia Agraria, 

Bari , I t a l y ) .  



Yield Height 
Chickpea e---. o---• 

Lentil w 0---0 

Number of eggs of g.ciceri/g soil 

Figure 5.1. Effect of level of infestation of c.ciceri in Soil on 
the plant height and seed yield of lentil ( I L L  4 4 0 1 )  
and winter sown chickpea ( I L C  4 8 2 ) .  



6. COLLABORATIVE PROJECTS 

6.1. ICARDA/IFAD N i l e  V a l l e y  P r o j e c t  on Faba Bean 

The 1985186 season was t h e  f i r s t  yea r  o f  t h e  t h i r d  phase o f  t h i s  

p r o j e c t  which now covers E t h i o p i a  i n  a d d i t i o n  t o  Egypt and Sudan. 

Research work had, as usual ,  a  very  heavy 'on- farm'  emphasis w i t h  p a r t s  

of resources and e f f o r t s  devoted t o  t h e  back-up research. I n  case o f  

t h e  program i n  Egypt and Sudan, t h e r e  was inc reased  i n t e r a c t i o n  

betweeen t h e  p r o j e c t  s c i e n t i s t s  and t h e  ex tens ion  workers i n  p r o v i d i n g  

support  t o  t h e  p roduc t i on  programs be ing  executed i n  t h e  areas f a l l i n g  

i n  t h e  recommendation domain o f  t h e  ICARDA/IFAD N i l e  V a l l e y  P r o j e c t  

( N V P )  . 

6.1.1. Program i n  Egypt 

6.1.1.1. P i l o t  Demonstrat ion P l o t s  i n  E l -M in ia  and Fayoum 

NVP s c i e n t i s t s  cooperated w i t h  t h e  s t a f f  o f  t h e  A g r i c u l t u r a l  

Development P r o j e c t s  i n  E l -M in ia  and Fayoum i n  ex tend ing  t o  t h e  farmers 

t h e  faba bean p roduc t ion  package developed i n  t h e  NVP. I n  E l -M in ia ,  

t h e  demonstrat ion p l o t s  occupied 297 ha i n v o l v i n g  385 farmers i n  94 

v i l l a g e s  across t h e  n ine d i s t r i c t s .  Y i e l d  est imates o f  demonstrat ion 

farmers i n  c o n t r a s t  t o  those o f  farmers ou t s i de  t h e  demonstrat ion 

showed an average inc rease  o f  420 kg lha  (12%) i n  seed y i e l d  and 510 

kg lha  (9%) i n  s t raw y i e l d .  The recomnended package i nc l uded  seed r a t e ,  

f e r t i l i z e r  a p p l i c a t i o n ,  weed c o n t r o l ,  e a r l y  sowing, use o f  Orobanche 

t o l e r a n t  faba bean c u l t i v a r  Giza 402, and aphid c o n t r o l .  Farmers i n  

demonstrat ion area were provided, th rough  v i l l a g e  coopera t i ves  on 

c r e d i t ,  t h e  c e r t i f i e d  seed o f  Giza 402, f e r t i l i z e r s  and I g r a n  

he rb i c i de .  



Besides t h e  above demonstrat ion p l o t s ,  n e a r l y  t h e  e n t i r e  faba bean 

area (about  100 ha i n v o l v i n g  197 farmers)  i n  two v i l l a g e s  - Kom Lo fe  

(Nor th  M in ia )  and Derwa (South M i n i a )  was a l so  chosen f o r  demonstrat ion 

o f  t h e  recomnended package. Here t h e  average seed y i e l d  inc rease  was 

about 450 kg lha  (13.5%). 

The average p r o f i t a b i l i t y  ( n e t  b e n e f i t  as % o f  t o t a l  c o s t )  was 77 

and 66% r e s p e c t i v e l y ,  f o r  t h e  'demons t ra t ion '  and ' o u t s i d e  t h e  

demonstrat ion '  farmers i n  t h e  n i n e  d i s t r i c t s  i n  E l  M in ia .  I n  t h e  two 

'whole v i l l a g e '  demonstrat ions t h e  p r o f i t a b i l i t y  o f  t h e  recomended 

package was 107% as aga ins t  82% f o r  t h e  t r a d i t i o n a l  p rac t i ces .  

I n  Fayoum governorate f i v e  demonstrat ions were conducted, one each 

o f  about 2.1 ha i n  . f i v e  d i s t r i c t s .  The average seed y i e l d  inc rease  

w i t h  t h e  package was 0.79 t l h a  (31.6%) and s t raw y i e l d  1.40 t l h a  

(373%). 

Assoc ia ted s tud ies  revea led  t h a t  poor seed bed p repa ra t i on  and 

inadequate s o i l  coverage over  t h e  seed were respons ib l e  f o r  poor 

p r o d u c t i v i t y  o f  faba bean i n  farmers f i e l d s .  These aspects would be 

s tud ied  i n  d e t a i l  i n  t h e  coming season so t h a t  s imp le  and economic 

methods are i d e n t i f i e d .  

6.1.1.2. P i l o t  Demonstrat ion o f  Orobanche Con t ro l  i n  E l -M in ia  and K a f r  

E l -She ikh  Governorates 

F i v e  demonstrat ion p l o t s  (1.5 ha each) i n  E l -M in ia  and two i n  K a f r  

E l -Sheikh governorate were l a i d - o u t  by NVP researchers  t o  show t h e  

importance of i n t e g r a t e d  c o n t r o l  o f  Orobanche by us ing  p a r a s i t e  
3 

t o l e r a n t  c u l t i v a r  Giza 402 and use o f  Lancer (g lyphosa te )  a t  179 cm i n  

500 1 water  per  hec ta re  a t  f l owe r i ng  and a repeat  o f  t h e  spray 15 days 

l a t e r .  Optimum l e v e l s  o f  f e r t i l i z e r  and seed r a t e  were used. Seed 



y i e l d  inc reased  by 1.79 t / h a  (194.6%) and Orobanche dry-weight  

decreased by 63% w i t h  t h e  recomnended p rac t i ces ,  i n  E l -M in ia .  I n  K a f r  

El-Sheikh, t h e  average increase i n  seed y i e l d  was 1.91 t / h a  (96%) and 

reduc t i on  i n  Orobanche d r y  weight  by 98.5%. 

The p r o f i  t a b i  1 i t y  o f  t h e  recommended package was 290% aga ins t  33% 

f o r  farmers '  own p r a c t i c e  i n  E l -M in ia .  I n  K a f r  E l -Sheikh,  t h e  

r e s p e c t i v e  p r o f i t a b i l i t y  va lues were 149 and 42%. 

Assoc ia ted socio-economi c s t u d i e s  on t h e  management o f  Orobanche 

us ing  t h i s  package by farmers themselves on 52.5 ha area i n  E l -M in ia  

revealed t h a t  shortage o f  sprayers,  supp ly ing  small q u a n t i t y  o f  

g lyhposate f rom l a r g e  con ta ine rs  and l a c k  o f  even-spray may prove 

ser ious  c o n s t r a i n t s  t o  t h e  use o f  glyphosate.  A we l l  planned and we l l  

organized program would be needed t o  d isseminate t h e  techn ique  amongst 

farmers, who a re  convinced o f  i t s  economic b e n e f i t .  

6.1.1.3. Researcher-Managed On-farm T r i  a1 s on Method o f  Sowing i n  

E l  -Min i  a and Kaf  r E l  -Shei kh Governorates 

Three t r i a l s  were conducted i n  each o f  E l -M in ia  and K a f r  E l -Sheikh 

governorates i n  which farmers method o f  sowing was compared w i t h  a t e s t  

method i n v o l v i n g  use o f  r o t a v a t o r  t o  cover t h e  broadcasted seed. The 

need arose because t h e  farmers '  method gave inadequate p l a n t  stand, i n  

s p i t e  o f  optimum seeding r a t e ,  because o f  excess ive s o i l  coverage when 

c h i s e l  plough was used ( i n  E l -M in ia )  o r  inadequate seed coverage and 

h i g h  seeding cos t s  when sown b y  d i b b l i n g  i n  u n t i l l e d  s o i l  ( i n  K a f r  

E l -Sheikh) .  Test method i n  E l -M in ia  i n v o l v i n g  use of r o t a v a t o r  

( i n s t e a d  o f  c h i s e l  p loughing)  f o r  seed-bed p repa ra t i on ,  seed broadcast 

f o l l owed  by r o t a v a t i o n  again t o  cover  seed gave 29.9% h ighe r  seed y i e l d  

and 17.5% h ighe r  s t raw y i e l d  over  t h e  farmers' method. The o v e r a l l  

p r o f i t i b i l i t y  was increased b y  32.3% . I n  K a f r  E l -Sheikh t h e  r e l a t i v e  



i nc rease  was o f  smal l  e r  magnitude, 7.9% f o r  seed y i e l d  and 9.9% f o r  

over-a1 1  p r o f i t a b i l i t y .  

6.1.1.4. Back-up Research 

Research was conducted i n  t h e  f i e l d  o f  agronomy, gene t i c  improvement, 

path01 ogy, entomology, m i c rob io l ogy ,  Orobanche c o n t r o l  , s o i l  f e r t i  1  i t y  

and p l a n t  n u t r i t i o n ,  wa te r  management, mechanizat ion and n u t r i t i o n a l  

q u a l i t y .  Resu l ts  are con ta ined  i n  t h e  Proceedings o f  t h e  V I I  Annual 

Coord ina t ion  Meet ing h e l d  a t  Addis Ababa, 23-27 Sept 1986. Hence on l y  

a  few major  f i n d i n g s  have been presented here. 

I n  a  weed c o n t r o l  s tudy conducted a t  5 s i t e s  cove r i ng  t h e  

governorates o f  K a f r  E l -Sheikh and Fayoum I g r a n  ( t e r b u t r y n e )  a t  2.5 k g  

a. i  ./ha o r  Gesagard (prometryne) a t  2.5 k g  a.i ./ha as preemergence 

a p p l i c a t i o n  proved more economic than  hand weeding w i t h  marg ina l  r a t e s  

o f  r e t u r n  be ing  Egyp t ian  L i r a  14.5, 10.2 and 6.3 per  E.L. spent on t h e  

r e s p e c t i v e  weed c o n t r o l  t rea tments  i n  K a f r  E l -Sheikh and E.L. 4.56, 

9.48 and 0.88 i n  Fayoum. 

I n  back-up research  on breeding , performance o f  9  breeding 1  i nes 

de r i ved  f rom a  cross (Giza 3  x  ILB 938) was eva lua ted  f o r  d isease 

r e s i s t a n c e  (choco la te  spot and r u s t )  and y i e l d .  L i n e  461/845/83 ranked 

f i r s t  i n  r e s i s t a n c e  t o  choco la te  spot and s i x t h  i n  r e s i s t a n c e  t o  r u s t  

w i t h  these rank ings  be ing  s i g n i f i c a n t l y  b e t t e r  t han  t h e  disease 

r e a c t i o n  o f  Giza 3  and s u s c e p t i b l e  check Rebaya 40. A t  t h e  same t ime,  

t h i s  l i n e  gave 51.4% h ighe r  y i e l d  than  Giza 3. Seed o f  t h i s  l i n e  and 

o t h e r  s i s t e r  l i n e s  a re  be ing  m u l t i p l i e d  f o r  w ide r  t e s t i n g  be fo re  

re lease ,  because o f  t h e i r  h i g h  y i e l d  and choco la te  spo t  r es i s tance .  



6.1.2. Program i n  Sudan 

6.1.2.1. P i l o t  Production-cumDemonstration Program i n  Sayal Agr ic.  

Scheme, i n  Nor thern  Region. 

A package o f  t h r e e  recommended p r a c t i c e s  ( e a r l y  sowing, f requent  

i r r i g a t i o n  and pest  c o n t r o l )  was demonstrated i n  a p i l o t  

demonstrat ion-cum-product ion program conducted f o r  t h e  f i r s t  t ime  i n  

Sayal a g r i c u l t u r a l  scheme i n  t h e  Nor thern Region, as had been 

p r e v i o u s l y  done i n  t h e  A l i a b  and Zeidab scheme areas. Ten p l o t s ,  

rang ing  i n  s i z e  f rom 2 t o  4.6 ha, were se lec ted  t o  represen t  t h e  two 

major  sec t i ons  o f  t h e  Sayal scheme w i t h  a t o t a l  o f  50 farmers 

p a r t i c i p a t i n g  t o  cover  an area o f  29.4 ha. Y i e l d  f rom these p l o t s  was 

compared w i t h  t h e  y i e l d s  o f  t h e  ne ighbour ing  farmers.  Y i e l d  ga ins w i t h  

t h e  recommended package ranged f rom 454 k g  t o  1574 kg/ha (25.4% and 

172.6% r e s p e c t i v e l y ) .  Economic e v a l u a t i o n  i n d i c a t e d  t h a t  adopt ion o f  

t h e  package was h i g h l y  p r o f i t a b l e  w i t h  an average increase i n  ne t  

p r o f i t  o f  Sudanese Pounds 2445/ha. These r e s u l t s  a re  i n  c o n f i r m i t y  

w i t h  those  ob ta ined  f o r  A l i a b  and Zeidab schemes. 

6.1 2.2. P i  l o t  Production-cum-Demonstration P l o t s  i n  t h e  New Areas i n  

Sudan 

A h i g h  p o t e n t i a l  o f  faba bean c u l t i v a t i o n  i n  t h e  new areas had been 

w e l l  demonstrated over  a 3-year p e r i o d  i n  t h e  y i e l d  max imiza t ion  t r i a l s  

conducted a t  Gezira,  Rahad and New H a l f a  research  s t a t i o n s .  I n  

c o n t i n u a t i o n  o f  these e f f o r t s  t o  extend faba bean c u l t i v a t i o n s  t o  t h e  

new areas a t o t a l  o f  t e n  farmers f rom Gezi ra ,  Rahad and New H a l f a  were 

he lped t o  grow t h e  c rop  each i n  an area o f  0.42 ha f o l l o w i n g  t h e  

p roduc t i on  package developed i n  t h e  NVP a t  t h e  Gez i ra  Research S t a t i o n ,  

Wad Medani. Average seed y i e l d s  were 2030, 1234 and 981 kg/ha 

r e s p e c t i v e l y  a t  Gezi ra ,  Rahad and New Ha l fa .  Economic ana l ys i s  showed 



t h a t  average ne t  r e t u r n s  were Sudanese Pound 4325, 2114 and 1091/ha, 

r e s p e c t i v e l y ,  which were h i ghe r  t han  f rom severa l  o t h e r  crops t h a t  a r e  

commonly grown i n  these areas. I t  i s  c l e a r ,  t h e r e f o r e ,  t h a t  expansion 

o f  faba bean c u l t i v a t i o n  i n  these  new areas i s  p o s s i b l e  and it can meet 

t h e  need o f  a  leguminous food  c rop  i n  t h e  r o t a t i o n s  c u r r e n t l y  be ing  

p r a c t i c e d  by t h e  farmers.  

6.1.2.3. On-farm E v a l u a t i o n  o f  Chemical Con t ro l  o f  Bruch ids  and i t s  

Demonstrat ion i n  t h e  N i l e  Prov ince  

Work i n  t h e  p rev ious  season had e s t a b l i s h e d  t h e  e f f i c a c y  o f  s t o r e  

d i s i n f e c t i o n  w i t h  i n s e c t i c i d e s  and t h e  va lue  o f  subsequent seed 

f um iga t i on  w i t h  aluminium phosphide i n  c o n t r o l l i n g  i n s e c t  depredat ion 

o f  faba bean d u r i n g  s to rage  i n  t h e  Nor thern  Prov ince,  i n  Sela im Besin. 

Two educa t iona l  campaigns were c a r r i e d  ou t  i n  Sela im t o  demonstrate t o  

farmers t h e  necess i t y  o f  s t o r e  hygiene. The acceptance was immense, 

t h e  farmers p a r t i c i p a t i n g  i n  t h e  campaign rose  f rom 16 i n  t h e  f i r s t  

yea r  t o  43 i n  t h e  second. Th i s  yea r  commercial s t o r e  p r o t e c t i o n  by 

ex tens ion  workers i n  Sela im and an independent s e r v i c e  agent served 

over  120 farmers and p ro tec ted  c l o s e  t o  1000 tons  o f  faba beans i n  

Selaim. 

F o l l  owing t h e  above achievement, t h e  e v a l u a t i o n  and demonstrat ion 

a c t i v i t i e s  were taken up i n  t h e  N i l e  Prov ince  d u r i n g  t h e  1985186 

season. On-farm e v a l u a t i o n  o f  t h r e e  chemicals - F o l  i t h i o n ,  Bay th ro id ,  

and S a t i s f a r ,  f o r  s t o r e  d i s i n f e c t i o n  f o l l o w e d  b y  f um iga t i on  us ing  

a1 uminum phosphide (Phostox i  n) was done a t  Zeidab , A1 i ab and Shendi . 
Neighbour ing s t o r e s  were used f o r  comparison o f  t h e  b e n e f i t  f rom t h e  

t reatment .  Resu l t s  a re  shown i n  Table 6.1. The ne t  b e n e f i t  va lues 

represen t  t h e  d i f f e r e n c e  i n  faba  bean p r i c e s  between September 

(Sudanese Pound 2 8 5 7 l t )  and ha rves t  t i m e  (Sudanese Pound 2 5 2 4 l t )  l e s s  

cos t s  o f  s to rage  t reatment .  I n  t h e  case of u n t r e a t e d  s t o r e s  t h e  



September faba bean p r i c e  was assumed t o  decrease p r o p o r t i o n a l  t o  t h e  

l e v e l  o f  seed i n f e s t a t i o n  by bruchids.  The advantage o f  s torage 

s a n i t a t i o n  was conv inc ing l y  demonstrated. 

I n  another  study, underground p i t  s torage system was eva lua ted  a t  

Selaim and Hudeiba. Cost o f  underground p i t  s torage pe r  t o f  faba bean 

came t o  Sudanese Pound 49 i n  Sela im and Sudanese Pound 45 i n  Hudeiba. 

Based on these  cos t s ,  t h e  n e t  b e n e f i t  o f  s torage i n  underground p i t s  

was compared w i t h  t r a d i t i o n a l  s to rage  p r a c t i c e d  by t h e  farmers i n  t h e  

two areas. The n e t - b e n e f i t  f r om p i t s t o r a g e  exceeded t h a t  f rom 

t r a d i t i o n a l  s to rage  by Sudanese Pound 542/ t  i n  Sela im and Sudanese 

Pound 870 / t  i n  Hudeiba, because i n  t h e  p i t  s to rage  t h e r e  was no 

i n f e s t a t i o n  whereas i n  t h e  t r a d i t i o n a l  s to rage  t h e  l e v e l  o f  i n f e s t a t i o n  

was 17.25% i n  Sela im and 32.35% i n  Hudeiba. Farmers t r a d i t i o n a l l y  s t o r e  

t h e i r  produce i n  j u t e  bags s tacked on t h e  ground. 

Improvement i n  sack s to rage  was a l so  evaluated. J u t e  bags when 

l i n e d  w i t h  30 gauge po lye thy lene  and produce fumigated w i t h  Pos tox in  

be fo re  c l o s i n g  t h e  bags r e s u l t e d  i n  a  net  b e n e f i t  o f  Sudanese Pound 

266/ t  i n  c o n t r a s t  t o  a  ne t  l o s s  o f  Sudanese Pound 359 / t  when s torage 

was done i n  j u t e  bags because t h e  seed i n f e s t a t i o n  by b ruch ids  was 

22.8% i n  t h e  l a t t e r  as compared t o  n e a r l y  no i n f e s t a t i o n  i n  t h e  farmer  

t reatment .  The cos t  o f  t h e  t rea tment  was about Sudanese Pound 55 pe r  t 

o f  faba bean. 

These s tud ies  have demonstrated t h e  s i g n i f i c a n c e  o f  s imple s to rage  

p r a c t i c e s  t h a t  can r e s u l t  i n  s i  gn i  f i cant improvement i n  economics o f  

faba bean p roduc t i on  t o  t h e  farmers i n  t h e  N i l e  Prov ince.  



Table 6.1. On-farm eva luat ion  o f  chemical con t ro l  o f  bruchids i n  the  

N i l e  Province, 1985186. A l l  costs and b e n e f i t s  (bn.) are 

i n  Sudanese Pounds per t o n  o f  faba bean. 

Treatment Treated s to re  Untreated neighb. D i f f .  

and l o c a t i o n  stores i n  net  

Gross Treat.  Net % Expected Net bn. 

bn . cost  bn. i n f e s t .  p r i c e  bn. 

F o l i t h i o n  (Zeidab) 333 15 318 11.25 2538 12 306 

F o l i t h i o n  ( A l i a b )  333 15 318 18.50 2329 -195 513 

F o l i t h i o n  (Shendi) 333 15 318 9.75 2578 54 264 

Baythro id ( A l i a b )  333 11 322 21.50 2243 -281 603 

S a t i s f a r  (Shendi) 333 15 318 14.33 2448 -76 394 

S a t i s f a r  ( A l i a b )  333 15 318 7.25 2650 - 126 - 192 

Mean 319 -60 379 

6.1.2.4. Farmer-managed On-farm T r i a l  s i n  Northern Region 

The package o f  improved product ion p ra t  i ces t h a t  was developed e a r l  i e r  

was evaluated i n  new s i t e s  i n  the  N i l e  and Northern Province t h i s  year. 

There were 8 s i t e s  i n  Hagar A1 Asal , 8 i n  Basabeir and 4 i n  Sayal i n  

N i l e  Province and 6 s i t e s  i n  Selaim and 7 i n  Burgeig i n  Northern 

Province. The improved package o f  management consisted o f  e a r l y  

p lan t ing ,  f requent  i r r i g a t i o n  and pest con t ro l .  A t  Sel aim and Burgei g 

weed con t ro l  was a lso  included. Grain y i e l d  increases o f  1065, 1553, 

832 and 305 kg lha w i t h  improved package over t h e  t r a d i t i o n a l  farmers 

p r a c t i c e  were obtained a t  Hegar E l  Asal, Basabeir, Sayal and Selaim, 

respect ive ly ;  t h e  increases being s i g n i f i c a n t  and economic. 

S e n s i t i v i t y  ana lys is  i nd i ca ted  t h e  s tab le  nature o f  t h e  p r o f i t a b i l i t y .  



Gra in  y i e l d  response t o  improved package a t  Burge ig  was no t  

s i g n i f i c a n t  because o f  inc reased  b i r d  damage t o  f l o w e r s  i n  t h e  

ear ly-sown crop. 

6.1.2.5. Survey o f  Faba Bean Marketing i n  Sudan 

A survey o f  faba  bean marke t ing  channels i n  Sudan was c a r r i e d  ou t  i n  

1985 cover ing  main p roduc t i on  areas i n  no r t he rn  Sudan and main urban 

consumption areas-Atbara, Khartoum and Medani. The o b j e c t i v e s  were t o  

i d e n t i f y  t h e  channels o f  market ing,  c a l c u l a t e  t h e  marke t i ng  c o s t s  and 

margins f o r  d i f f e r e n t  agents i n  t h e  system, t o  es t ima te  capac i ty ,  cos t s  

and losses  i n  s to rage  a t  va r i ous  l e v e l s  and t o  determine t h e  p o t e n t i a l  

f o r  i nc reas ing  faba bean fa rmers '  income th rough e s t a b l i s h i n g  marke t ing  

cooperat ives.  The r e s u l t s  o f  t h i s  s tudy form t h e  M.Sc. t h e s i s  o f  M r .  

Fuad S. Yous i f  o f  t h e  U n i v e r s i t y  o f  Gezira,  Sudan. The s tudy 

h i g h l i g h t s  t h e  smal l  share t h a t  farmer  c u r r e n t l y  ge t s  f rom t h e  p r i c e  

p a i d  by consumer f o r  faba bean. It i s  suggested t h a t  s to rage  o f  

produce a t  farm 1  eve1 would i nc rease  t h i s  share. Al  t e r n a t i  v e l y  , 
forming a  marke t ing  coopera t i ve  by t h e  faba bean farmers could a l s o  

improve fa rmers '  p r o f i t .  

6.1.2.6. Back-up Research 

Back-up research  cover ing  d i f f e r e n t  d i s c i p l i n e s  was c a r r i e d  ou t  w i t h  

p a r t i c u l a r  emphasis on faba bean improvement f o r  new areas i n  Sudan 

south o f  Khartoum. Progress was made i n  i d e n t i f y i n g  supe r i o r  

genotypes, i r r i g a t i o n  p rac t i ces ,  i n s e c t  c o n t r o l  and weed c o n t r o l .  

Mechanizat ion o f  seeding and h a r v e s t i n g  was a1 so i n v e s t i g a t e d  and 

a v a i l a b l e  machines mod i f i ed  f o r  faba bean. 



6.1.3. Studies i n  Ethiopia 

6.1.3.1. Survey o f  Major Faba Bean Producing Areas i n  Central Zone o f  

Ethiopia 

An exploratory survey of the  major faba bean producing areas in the  

cent ra l  zone of Ethiopia was conducted t o  iden t i fy  and p r i o r i t i z e  major 

faba bean production problems so  t h a t  fu tu re  research may focus on 

them. A t o t a l  of 100 farmers were interviewed in  Menagesha, Se la le  and 
Yerer - Kereyu zones of Shoa Province. This province accounts f o r  

60.7% of t o t a l  faba bean area and 37.4% of t o t a l  production in t h e  

country. As perceived by sample farmers,  the  major l imi t ing  f a c t o r s  in 

f aba bean production were d iseases  and pes ts ,  name1 y ,  chocol a t e  spot ,  

r u s t ,  African ballworm and aphids. Beacuse of high i n s t a b i l i t y  in the  

y i e l d ,  farmers did not use much input. They, however, recognized the 

value of the  crop in t h e i r  crop ro ta t ion .  

6.1.3.2. Evaluation o f  Faba Bean Production Package on Farmers F ie ld  

On-farm t r i a l s  were conducted a t  f i v e  s i t e s  each in  Ada d i s t r i c t  i n  

Yerer-Keryu zone (1950 t o  2000m elevat ion)  and Wolmera d i s t r i c t  in 

Menagesha zone (2300 t o  2500111 e levat ion) .  I t  was planned t o  t e s t  seven 

f a c t o r s  of production a t  'improved' and ' farmers '  level  in a s e t  of 

nine treatment combinations. One of the  treatment combinations had a l l  

the  f a c t o r s  a t  'improved l e v e l '  and another a l l  a t  ' farmers l e v e l '  

In Ada d i s t r i c t  t h e  mean seed y i e l d  with a l l  f a c t o r s  a t  'improved 

l e v e l '  was 2193 kg/ha as against  1369 kg/ha obtained from the  treatment 

combination with a1 1 f a c t o r s  a t  ' farmers level ' Further analys is  of 

the  treatment combinations revealed t h a t  improved var ie ty  (Kasa), 

appl i ca t ion  of f e r t i l i z e r  (100 kg/ha diammonium phosphate) and 



mechanical weeding ( a t  30 and 45 days a f t e r  sowing) were t h e  main 

f a c t o r s  caus ing t h e  improvement i n  y i e l d .  E a r l y  sowing a l s o  proved 

benef i c i  a1 . 

I n  Wolmera d i s t r i c t  o n l y  t h r e e  t rea tment  combi na t i ons  were t e s t e d  

because o f  l i m i t a t i o n  o f  t e c h n i c a l  man-power. The y i e l d  l e v e l s  were 

lower  t h e r e  than  i n  Ada d i s t r i c t .  As an average o f  f i v e  s i t e s ,  t h e  

seed y i e l d  w i t h  ' improved '  package was 1.4 t / h a  as aga ins t  0.7 t l h a  

w i t h  t he  ' f a r m e r s '  p rac t i ce .  

It i s  proposed t o  t e s t  on l y  f o u r  f a c t o r s  namely da te  o f  sowing, 

v a r i e t y ,  f e r t i l i z e r  and weed c o n t r o l  i n  t h e  1986 season. 

6.1.3.3. Back-up Research 

As i n  Egypt and Sudan, back-up research  was c a r r i e d  ou t  i n  E t h i o p i a  i n  

t h e  f i e l d  o f  germpl asm eva l  u a t i  on and improvement, d iseases and i n s e c t  

c o n t r o l ,  m i c rob io l ogy  and n u t r i t i o n a l  qua1 i t y .  D e t a i l s  a r e  g iven  i n  

t h e  Proceedings o f  t h e  V I I  Coo rd ina t i on  Meet ing o f  t h e  NVP. 

Germplasm e v a l u a t i o n  i s  done a t  B e k o j i ,  Debre Z e i t  and Denbi 

research s t a t i o n s  o f  t h e  accessions ma in ta ined  by t h e  P l a n t  Genet ic  

Resources Center o f  E t h i o p i a  (PGRC), and some 349 accessions have been 

eva lua ted  i n  t h e  past.  Du r i ng  1985, 492 faba bean i n t r o d u c t i o n s  f rom 

ICARDA were eva lua ted  a t  H o l e t t a  Research Center,  and 479 i n d i v i d u a l  

p l a n t s  se lec ted  on t h e  b a s i s  o f  good pod-bearing h a b i t ,  d isease 

t o l e rance  and l o d g i n g  res is tance .  

P o s s i b i l i t y  o f  growing an of f -season nursery  o f  faba bean a t  

H o l e t t a  Research Center was exp lo red ,  by p l a n t i n g  t h e  c rop  i n  mid 

January 1986. Prolonged unusua l l y  h i g h  r a i n y  p e r i o d  f r o m  March t o  

e a r l y  June extended t h e  growing season and delayed m a t u r i t y .  Th i s  w i l l  



have t o  be f u r t h e r  explored in t h e  coming season. 

In order t o  iden t i fy  high yie ld ing faba bean v a r i e t i e s ,  National 

Variety Tr ia l  (NVT) and a Preliminary National Variety Tr ia l  (PNVT) 

were conducted a t  several locations.  Six e n t r i e s  (Col 1 2/77, -165/77, 

-47178, 289/77 and PGRC/E027141) out yielded standard check (CS 20 OK) 
by a margin of 200 kg seed or more. Based on t h e  r e s u l t s  of 3 years 

of t e s t i n g  of e n t r i e s  in NVT f i v e  e n t r i e s  have been iden t i f i ed  (Coll 

1/77, -2177, -47/77, -111/77 and KS 20178) f o r  v e r i f i c a t i o n  t r i a l s  so 
t h a t  one or  more of them could be released. 

Screening of 69 local and exot ic  germplasm f o r  r es i s t ance  t o  

chocolate spot a t  Kulumsa and Ambo s t a t i o n s  revealed t h a t  only four  

l i n e s  (PGRCJE -27113, -27296, New Mamnoth, P G R C / E  -27113) were 

t o l e r a n t ,  remaining being moderately t o  highly suscept ib le .  Screening 

f o r  r u s t  r e s i s t ance  a t  Denbi s t a t i o n  led t o  the  i d e n t i f i c a t i o n  of two 

e n t r i e s  (Coll 1/78 and 78-S-49892) as to le ran t .  In 1986, ICARDA's 

International  Disease Nurseries have been evaluated and several 1 i nes 

have shown promise. 

A survey of insect  pests associated with faba bean revealed t h a t  

African Bal lworm (He1 i o t h i s  armigera Hb.) was the  most important f i e l d  

pest. In s torage ,  Collosobruchus chinensis  L .  and C. masculatus F. 

were major pes ts ,  the  former being of p a r t i c u l a r  economic s igni f icance .  
In an experiment t o  control t h i s  pes t ,  use of 2ml of vegetable o i l  per 

kg seed was found t o  be as e f f e c t i v e  as seed treatment with chemicals 

Pi rimiphosmethyl , Lindane, Fol i th ion  and Danf in.  Untreated seeds 

showed 92.7% damage a t  the  end of nine months of s torage under 

a r t i f i c i a l  infec t ion with bruchids whereas with the  t r e a t e d  seed the  

damage was l e s s  than 1%. 



6.2. I n t e r n a t i o n a l  T e s t i n g  Program 

The main t h r u s t  o f  t h e  i n t e r n a t i o n a l  t e s t i n g  program con t inued  t o  be 

t h e  i d e n t i f i c a t i o n  o f  supe r i o r  genotypes w i t h  r e s i s t a n c e  t o  diseases 

and i n s e c t  pests ,  and o t h e r  s t resses ,  and acceptable seed q u a l i t y ,  and 

t h e  development o f  an optimum package o f  p r a c t i c e s  f o r  f ood  legumes f o r  

d i f f e r e n t  environments. The nu rse r i es  were f u r t h e r  d i v e r s i f i e d  as per 

t h e  feed-back f rom n a t i o n a l  programs. To s a t i s f y  t h e  demand f o r  

mechanical h a r v e s t i n g  o f  ch ickpea i n  t h e  Medi ter ranean reg ion ,  a  

r eg iona l  y i e l d  t r i a l  o f  t a l l  l i n e s  was fo rmu la ted  (CIYT-W-MR-T) and 

supp l i ed  f o r  t h e  f i r s t  t i m e  f o r  w i n t e r  sowing. Another chickpea 

nursery  t o  i d e n t i f y  t h e  s t a b l e  sources o f  t o l e r a n c e  t o  c o l d  was 

developed and d i s t r i b u t e d  t o  l o c a t i o n s  which exper ience severe c o l d  

d u r i n g  w in te r .  S i m i l a r l y  f o r  t h e  cooperators  f rom t h e  c o u n t r i e s  i n  t h e  

southern l a t i t u d e s  a  spec ia l  Faba Bean Regional Y i e l d  T r i a l  (FBRYT-SL) 

was developed and d i s t r i b u t e d .  As s u f f i c i e n t  i n f o r m a t i o n  has been 

generated f rom t h e  dates o f  p lant ing-cum-populat ion tri a1 s  these  have 

been t e rm ina ted  e f f e c t i v e  1986. 

For  t h e  1986187 season, we s u p p l i d  1209 se t s  o f  36 d i f f e r e n t  

nu rse r i es  and t r i a l s  t o  140 cooperators  i n  52 coun t r i es .  Desp i te  

f u r n i s h i n g  such a  l a r g e  number o f  nu rse r i es ,  we cou ld  meet o n l y  85% o f  

t h e  t o t a l  reques ts  rece ived.  

Some o f  t h e  n a t i o n a l  programs name1 y A1 g e r i  a, Turkey, Tun is ia ,  

Morocco, Su l t ana te  o f  Oman, Lebanon and Egypt demanded l a r g e  q u a n t i t i e s  

o f  seeds o f  t h e  supe r i o r  l i n e s  i d e n t i f i e d  f rom t h e  ICARDA supp l i ed  

m a t e r i a l s  f o r  f i n a l  eval  ua t i ons  o r  f o r  v a r i e t a l  re lease .  Wherever 

p o s s i b l e  t h e  demand was met t o  h e l p  t h e  n a t i o n a l  programs t o  t r a n s f e r  

t h e i r  r e s u l t s  t o  f a rmer ' s  f i e l d s  qu i ck l y .  

Two new v a r i e t i e s  i n  chickpeas, namely ILC 3279 and FLIP 83-46C 

and two i n  1  e n t i  1  s, naml ey I L L  4400, and I L L  4604, were i d e n t i f i e d  f r om 

t h e  food legume i n t e r n a t i o n a l  n u r s e r i e s  by t h e  Tun i s i an  n a t i o n a l  



program f o r  genera l  c u l t i v a t i o n  i n  Tun is ia .  S i m i l a r l y  ILC 482 (Ghab 1) 

and ILC 3279 (Ghab 2) ,  t h e  two v a r i e t i e s  i d e n t i f i e d  by t h e  Sy r i an  

n a t i o n a l  program, have been re l eased  f o r  general  c u l t i v a t i o n  i n  Syr ia .  

To s tudy  t h e  adapta t ion  o f  faba bean l i n e s  i n  t h e  Faba bean 

I n t e r n a t i o n a l  Y i e l d  T r i  a1 -Large seed (FBIYT-L-84) and Faba bean 

I n t e r n a t i o n a l  Y i e l d  T r i a l -Sma l l  seed (FBIYT-S-84) t h e  phenotyp ic  

s t a b i l i t y  a n a l y s i s  based on Eberhar t  and Russel (1966) model was done. 

Four cha rac te r s  (seed y i e l d ,  p l a n t  he igh t ,  days t o  f l o w e r i n g  and days 

t o  m a t u r i t y )  were analysed. I n  bo th  t h e  t r i a l s  s i g n i f i c a n t  d i f f e r e n c e s  

among e n t r y  means and l o c a t i o n s  were observed f o r  a l l  t h e  charac te rs .  

G x E i n t e r a c t i o n s  were present  f o r  a l l  charac te rs .  The p a r t i t i o n i n g  

of G x E i n t e r a c t i o n  showed t h a t  bo th  1  i n e a r  and non - l i nea r  p o r t i o n s  

were s i g n i f i c a n t  and' impor tan t  f o r  seed y i e l d  w i t h  a  preponderance o f  

l i n e a r  p o r t i o n .  Thus u s i n g  1  i n e a r  regress ion ,  o n l y  seed y i e l d  was 

p r e d i c t a b l e  under t h e  d i f f e r i n g  environmental  cond i t i ons .  F i v e  e n t r i e s  

each, ' Aquadul ce '  , ' Sevi 11 e g i a n t '  , 76TA 56246, 79SL 48590, and 74TA 22 

f rom FBIYT-L-84, and FLIP 83-IF,  FLIP 83-7F, 78s 49228, 80s 44371 and 

78s 48476 f rom FBIYT-S-84 were most s tab le .  

Drs. R.S. Malhot ra ,  K.B. Singh, W. Ersk ine,  L.D. Robertson and 

M.C. Saxena. 

6.3. ICARDA TUNISIA COOPERATIVE PROJECT 

I n  t h e  coope ra t i ve  p r o j e c t  between ICARDA and t h e  I n s t i t u t  Na t iona l  de 

l a  Recherche Agronomique de T u n i s i a  (INRAT), Tun i s i an  and ICARDA food  

legume s c i e n t i s t s  i d e n t i f i e d  s u p e r i o r  genotypes and p roduc t ion  

techniques f o r  a l l  t h r e e  f ood  legumes. I n  a d d i t i o n  t o  backup suppor t  

f rom s t a f f  a t  t h e  headquarters i n  Aleppo, ICARDA-sponsored consu l t an t s  

v i s i t e d  t h e  program d u r i n g  t h e  season. Disease work was conducted 

j o i n t l y  w i t h  t h e  I n s t i t u t  Na t i ona l  de 1  'Agronornique (INAT) w h i l e  f i e l d  



ver i f i ca t ion  of important f indings  was done in cooperati on with Office 

des Cereales. The main c l ima t ic  f ea tu re  of the  1985186 season was 

drought which affected both breeding and agronomic r e s u l t s .  

6.3.1. Faba Bean Breeding Program 

Emphasis on faba bean breeding was on se lec t ing  high yie ld ing 

genotpypes and identifying durable res is tance  t o  common pests  namely 

Botryt is  fabae, Ascochyta fabae, Orobanche s p p .  and stem nematode 

(Ditylenchus d ipsac i s ) .  

6.3.1.1. Developnent o f  High Yielding Cul t ivars  

In s p i t e  of evaluating 277 e n t r i e s  in in te rna t iona l ,  advanced, and 

preliminary y i e l d  t r i a l s ,  only a few e n t r i e s  exceeded the  local check 

s i g n i f i c a n t l y  (Table 6.3.1). Of the  superior  genotypes i d e n t i f i e d ,  

PAM-1 from I t a l y  and Pale010 from Spain yielded 35% and 39% more than 

the  1 ocal check, respectively.  I C A R D A  se lec t ions  805-43856, 805-43238 

and FLIP 83-106FB outyielded t h e  local  check a t  Beja by 31%, 33% and 

40%, respectively.  The r e l a t i v e l y  poor performance of F and F 
4 5 

population t r i a l s  was disappointing and might be a t t r i b u t e d  t o  the  

l imited adaptation of the  exot ic  parents. However, the  adaptation 

problem i s  expected t o  be solved through the  s ing le  p lant  se lec t ions  

made from 841 rows (1 m each) of F populations which or ig inated  from 
2 

19 crosses involving local landraces. These se lec t ions  were made on 

the  bas is  of l a rge  pods, p r o l i f i c  y ie ld  and a u t o f e r t i l i t y .  In 

addit ion,  out of 1100 e n t r i e s  evaluated in unreplicated nurser ies ,  255 

yielded numerically higher than local checks and these  will be in 

rep1 ica ted  prel iminary y i e l d  t r i a l  s next season. 



Table 6.3.1. Performance o f  faba bean i n  t r i a l s  a t  various l oca t ions  and seed y i e l d  o f  super ior  e n t r i e s  
i n  kglha and as percentage o f  l o c a l  check a t  Beja, 1985186. 

No. per No. o f  e n t r i e s  Performance o f  super ior  e n t r i e s  
No. o f  t r i a l s  type and No. o f  No. o f  e n t r i e s  exceeding l o c a l  a t  Beja 
and loca t ions  per 1 ocat i o n  tes ted  exceeding check T r i a l s  and Y i e l d  % o f  l o c a l  

e n t r i e s  l o c a l  check s i g n i f i c a n t l y  e n t r i e s  (kglha) check 

In te rna t iona l  4 81 
(IYT) 
-Beja 4 81 27 

Advanced 
(AYT) 
-Beja 
-Kef 
-0ued Me1 i z 
-Ras Ra je l  

Pre l  i m i  nary 
(PYT) 
-Beja 
-Kef 

EJW-EEC 
Brocal 3306 128 

4 VT- 1 3332 129 
PAM- 1 3487 135 
Pal eol  o 3590 139 

Local check 2583 100 
S.E. 441.7 
C.V.(%) 16.6 

3 803-43977 3719 110 
1 805-44358 3763 111 
0 Local check 3382 100 
0 S.E. 419.1 

C.V. (%) 14.2 

6 80s-43859 
0 FLIP83-114FB 

805-43856 
805-43238 
FLIP83-106FB 
Local check 

S.E. 
C.V. (%) 



6.3.1.2. Screening f o r  Resis tance t o  Ma jo r  Pes ts  

I n  screening f o r  t o l e rance  t o  Orobanche spp. no s t r i k i n g  r e s u l t s  were 

obta ined,  a1 though c l e a r  v a r i a t i o n  was observed i n  number o f  Orobanche 

pe r  p l a n t  and adapta t ion  (Table 6.3.2). I t  was apparent t h a t  t h e r e  was 

no r e l a t i o n s h i p  between y i e l d  and t o l e r a n c e  l e v e l s  t o  Orobanche. BPL 

2062 seemed promis ing  i n  b o t h  t o l e r a n c e  l e v e l  and y i e l d  (Tab le  6.3.2). 

Screening f o r  r e s i s t a n c e  t o  B o t r y t i s  fabae was done under 

a r t i f i c i a l  ep i  p h y t o t i c  c o n d i t i o n s  i n  a  p l a s t i c  tunne l .  The s u s c e p t i b l e  

check had a  score o f  6.2 i n  a  1 t o  9 sca le  w h i l e  most o f  t h e  i n t r oduced  

germpl asm i n  FBICSN showed a r e s i s t a n t  r eac t i on .  More v i r u l e n t  s t r a i n s  

o f  t h e  pathogen w i l l  be used i n  t h e  f u t u r e .  

A r t i f i c i a l  ep i  p h y t o t i c  f o r  Ascochyta fabae c o u l d  n o t  be developed 

e f f e c t i v e l y  probably  due t o  h i g h  temperature.  Thus screening f o r  

r e s i s t a n c e  was no t  poss ib le .  Next season, g r e a t e r  emphasis w i l l  be on 

s o l v i n g  problems i n  develop ing e f f e c t i v e  e p i p h y t o t i c s .  

Stem nematode screening was done under n a t u r a l  i n f e s t a t i o n  a t  

K r i b .  Because o f  drought,  t h e  i n f e s t a t i o n  l e v e l  was low, non-uni form 

and r a t h e r  l a t e  thus  r e s u l t s  were i nconc lus i ve .  However, r a t i n g s  o f  51  

l o c a l s  averaged 4.3 on 1 t o  9 s c a l e  (1 r e s i s t a n t  and 9 h i g h l y  

suscep t i b l e )  w h i l e  110 o f  t h e  t e s t e d  e n t r i e s  were r a t e d  3 o r  less .  

Fu tu re  sc reen ing  w i l l  be done under c o n t r o l l e d  c o n d i t i o n s  as w e l l .  

6.3.2. Chickpea Breeding Program 

The ch ickpea program i s  d i v i d e d  i n  two major  sub-programs, w i n t e r  and 

s p r i n g  chickpeas. Emphasis on w i n t e r  t ypes  was inc reased  w i t h  t h e  aim 

o f  deve lop ing  ch ickpea types s u i t a b l e  bo th  f o r  w i n t e r  and s p r i n g  

sowing. A l l  t r i a l s  o f  w i n t e r  chickpeas were grown i n  4 l o c a t i o n s :  



Beja, Kef, Oued Mel iz  and Ras Raje l .  Spring chickpea t r i a l s  were 

evaluated i n  1 t o  4  l oca t ions  i n c l u d i n g  Bou Salem. As expected because 

o f  stand problem, spr ing  chickpea t r i a l s  had genera l l y  h igher C.V. 

values than w i n t e r  chickpeas. The s u p e r i o r i t y  o f  w i n t e r  chickpeas over 

spr ing  chickpeas was again confirmed. With 4  v a r i e t i e s  averaged over 4  

locat ions ,  w i n t e r  p l a n t i n g  ou ty ie lded  spr ing  p l a n t i n g  by more than 

250%. 

Table 6.3.2. Seed y i e l d  and number o f  Orobanche spikes per p l a n t  o f  

some faba bean t e s t  e n t r i e s  i n  FBION-86. 

Ent ry  No. o f  Orobanchelpl ant  Yield(kg1ha) 

Giza 402 0.43 

BPL 2062 0.45 

Syr ian Local Large 1.90 

Tunis ian Local ( x )  2.09 

6.3.2.1. Development o f  High Yielding Minter Chickpeas 

I n  w in te r  sown chickpeas, Ascochyta b l i g h t  was ser ious and thus about 

97% o f  t h e  t e s t e d  e n t r i e s  o f  i n t e r n a t i o n a l  t r i a l s  exceeded the  

suscept ib le  l o c a l  check i n  y i e l d  and about 73% o f  those e n t r i e s  were 

s i g n i f i c a n t l y  super ior  (Table 6.3.3). I n  Advanced Y i e l d  T r i a l s  a t  

Beja, these values were 76% and 36% i n  t h e  same order. However, 

ascochyta b l i g h t  d i d  not  develop a t  Oued Me1 i z  and on ly  14 1  ines were 

s i g n i f i c a n t l y  b e t t e r  y i e l d e r s  than t h e  l o c a l  check i n  i n t e r n a t i o n a l  

t r i a l s ;  none was s i g n i f i c a n t l y  super io r  i n  Advanced Y i e l d  T r i a l s .  



Of p a r t i c u l a r  i n t e r e s t  in CIYT-MR-86 were F L I P  82-128C and FLIP 83-47C 

which outyielded t h e  local check by 83% and 74% respect ively ,  a t  Beja 
and by 20% and 9% a t  Oued Me1 i z  in the  same order. In CIYT-STR-86, 5 

e n t r i e s  (FLIP 82-150C, F L I P  82-239C, FLIP 83-22C, F L I P  83-50C and ILC 

482) exceeded the  best local check by 11% and the  average of local 

checks a t  Oued Meliz by 32% t o  49%. To iden t i fy  dual purpose (winter  

and spr ing)  types,  CIYT-SP-86 was grown in winter and 3 e n t r i e s  (FLIP 

83-26C, FLIP 83-26C, FLIP 83-53C and ILC 482) did equally well in Beja 

and Oued Meliz where y ie ld  increases over the  local checks averaged 

21%, 28%, and 28%, respectively.  

In each of the  5 Advanced Yield Tr ia l s  a  number of l i n e s  were 

s i g n i f i c a n t l y  b e t t e r  y ie lde r s  than the  local check (Table 6.3.3). In 

CAYT-W-E, 7  l i n e s  (FLIP 81-79C, FLIP 81-312C, FLIP 83-13C, FLIP 83-46C, 

FLIP 83-60C, FLIP 83-100C and ILC 482) outyielded the  check by 33% t o  

49% a t  Beja. Of pa r t i cu la r  i n t e r e s t  in CAYT-W1, were FLIP 81-003 and 

ILC 484 each of which yielded 2.9 t /ha  compared t o  1.99 t /ha  f o r  

Ascochyta - protected local and 1.40 t / h a  f o r  unprotected locals .  In 

CAYT-W3, FLIP 82-239C and ILC 482 outyielded the  average of local 

checks (1.8 t /ha )  by 12%. In CAYT-W4, 13 e n t r i e s  s i g n i f i c a n t l y  

exceeded the  local checks with y ie ld  increases between 20-30%. 

Unreplicated in ternat ional  nurser ies  evaluated 113 introductions out  of 

which 89 a t  Beja, 31 a t  Kef and 7 a t  Oued Meliz outyielded the  local 

checks. 

6.3.2.2. Development of High Yielding Spring Chickpeas 

In spring sown chickpeas no heavy disease  in fes ta t ion  was observed. 

Contrary t o  winter chickpeas, only a few l i n e s  were s i g n i f i c a n t l y  

be t t e r  y i e l d e r s  than the local Amdoun (Table 6.3.4). Of pa r t i cu la r  

i n t e r e s t  a re  ILC 116, ILC 135 and ILC 2587 which exceed t h e  local check 

(0.76 t /ha )  by 66% t o  84%. In advanced y ie ld  t r i a l s ,  Amdoun se lec t ions  



Table 6.3.3. Performance o f  w i n t e r  chickpea i n  t r i a l s  a t  var ious l o c a t i o n s  and seed y i e l d  i n  kg lha and as percentage o f  
l o c a l  checks a t  Beja and Oued Malez, 1985186. 

No. o f  No. o f  e n t r i e s  Performance o f  s u p e r i o r  e n t r i e s  a t  Beja and Oued m e l i z  1 

Type o f  t r i a l s  No. o f  No. o f  e n t r i e s  exceeding 
and l o c a t i o n s  t r i a l s  t e s t e d  exceeding l o c a l  check T r i a l s  and Beja 1 Oued Me1 i z 

e n t r i e s  l o c a l  check s i g n i f i c a n t l y  e n t r i e s  Yie ld(kg1ha)  % o f  l o c a l  ( x )  Y ie ld(kg1ha)  % o f  l o c a l  ( x )  

I n t e r n a t i o n a l  3 69 
( IYT)  

-Kef 3 69 10 
-0ued M e l i z  3 69 49 

-Ras Ra je l  3 69 24 

Advanced 5 107 

-Ras Ra je l  5 107 65 

CIYT-MR 
FLIP82-128C 2213 184 
FLIP83-47C 2188 182 
Local check 1204 100 

S.E. 313 

l o o  
S.E.  356 
C.V. (%) 16.9 

CAYT-W-E 
FLIP81-79C 2367 
FLIP81-312C 2650 
FLIP83-13C 2387 
FLIP83-46C 2388 
FLIP83-60C 2506 
FLIP83-1OOC 2425 
ILC 482 2593 
Local check 1782 

S.E. 378 
C.V.(%) 18.1 





( i n  CAYT-SP1) o u t y i e l d e d  Local  Amdoun s i g n i f i c a n t l y  by 35% t o  45% a t  

Beja ( s e l e c t i o n s  Se-Be-11, Se-Be-119 and Se-Be-120) and by 15% t o  25% 

a t  Ben Salem ( s e l e c t i o n s  Se-Be-107 and Se-Be-122). I n  a d d i t i o n ,  these 

s e l e c t i o n s  have l a r g e  seed w i t h  complete r e s i s t a n c e  t o  Fusarium and 

V e r t i c i l i u m  w i l t  which cause ve ry  se r i ous  y i e l d  losses.  I n  CAYT-SP3, 

ILC 263 and Se-Be-FTA 29 (Fusar ium t o l e r a n t  Amdoun, FTA, s e l e c t i o n s )  

o u t y i e l d e d  l o c a l  Amdoun by 52% and 65%, r e s p e c t i v e l y ,  a t  Be ja  and by 

33% and 29% a t  Oued Me l i z .  ILC 482 which was a l s o  used as a  check i n  

s p r i n g  t r i a l s  performed p o o r l y  a t  Be ja  and Ban Salem b u t  f a i r l y  good a t  

Oued M e l i z  (Tab le  6.3.4). 

6.3.2.3. Screening f6r Disease Resistance 

Two major diseases o f  chickpeas i n  Tun i s i a  a re  ascochyta b l i g h t  and 

w i l t  complex. Y i e l d  losses  can reach 100% when a  s u s c e p t i b l e  c u l t i v a r  

i s  grown i n  an i n f e s t e d  f i e l d .  Thus t h e  major o b j e c t i v e  i s  t o  i d e n t i f y  

r e s i s t a n t  germpl asm f o r  u t i  1  i z a t i  on i n  t h e  b reed ing  program w i t h  t h e  

u l t i m a t e  aim t o  develop h i g h  y i e l d i n g  c u l t i v a r s  combining r e s i s t a n c e  

f o r  bo th  pathogens. 

A l l  advanced y i e l d  t r i a l s  and CISN were screened f o r  ascochyta b l i g h t  

under f i e l d  and l a b o r a t o r y  cond i t i ons .  Disease e p i p h y t o t i c  was 

developed by a r t i f i c i a l  i n o c u l a t i o n .  I n  t h e  l abo ra to r y ,  screening was 

done a t  t h e  seed l i ng  stage under c o n t r o l  l e d  c o n d i t i o n s  u s i n g  a  m i x u t r e  

o f  3  i s o l a t e s  f rom Beja,  Ke f  and Mateur. F i e l d  r a t i n g s  were g e n e r a l l y  

h i ghe r  than  those  o f  t h e  l a b o r a t o r y .  One MSc. t h e s i s  p r o j e c t  on t h e  

genet i cs  o f  r e s i s t a n c e  t o  Ascochyta was presented a t  INAT. D e t a i l s  on 

Ascochyta work w i l l  be i nc l uded  i n  t h e  annual r e p o r t  o f  ICARDA-Tunisia 

Cooperat ive P r o j e c t .  

I n  t h e  w i l t  complex, bo th  Fusarium oxysporum and V e r t i c i l l i u m  a lboat rum 

a re  ve ry  se r i ous  pathogens o f  chickpeas. In a f i e l d  survey, t h e  



f requency o f  y. a lboat rum was about 61% diseased p l a n t s  o f  s p r i n g  

chickpeas over  t h e  l a s t  3  years.  A t  Beja w i l t - s i c k - p l o t ,  where 

screening i s  done f o r  both pathogens s imul taneously ,  a  t o t a l  o f  1231 

e n t r i e s  were screened i n  26 t r i a l s  and/or nu rse r i es .  A  h i g h  l e v e l  o f  

r e s i s t a n c e  was shown i n  178 1  i nes  g i v i n g  0-20% inc idence  (Table 6.3.5). 

The l i n e  FLIP 83-60C o f  CIABN-A was r e s i s t a n t  t o  t h e  w i l t  complex and 

a t  t h e  same t ime had 5.9 r a t i n g  ( t o l e r a n t )  f o r  ascochyta b l i g h t .  

Resu l ts  from ICRISAT w i l t  d isease nursery  i n d i c a t e d  t h e  p o s s i b i l i t y  o f  

hav ing a  d i f f e r e n t  race  i n  T u n i s i a  than  t h a t  i d e n t i f i e d  i n  ICRISAT. 

However, t h i s  needs t o  be conf i rmed us ing  a  s e t  o f  d i f f e r e n t i a l  hosts  

i n  a  po t  exper iment.  

6.3.2.4. Variety Release 

Three improved chickpea genotypes proved t o  be s u p e r i o r  over  severa l  

years  o f  t e s t i n g  and thus  were i d e n t i f i e d  f o r  r e l ease  t o  farmers:  

i . 'Be-Se-48' i s  a  w i l t  r e s i s t a n t  c u l t i v a r  recommended f o r  s p r i n g  

sowing. I n  1985/86, i t  o u t y i e l d e d  t h e  l o c a l  check by 25% and 14% 

a t  Be ja  and Ban Salem, r e s p e c t i v e l y .  Y i e l d  increases o f  more than  

20% were ob ta ined  i n  p rev ious  seasons. Seed s i z e  i s  l a r g e  (49 

gI100 seed compared t o  44 g/100 seed f o r  l o c a l  Amdoun). Be-Se-48 

i s  comple te ly  r e s i s t a n t  t o  w i l t  bu t  h i g h l y  suscep t i b l e  t o  

ascochyta b l i g h t ,  and t h e r e f o r e  i s  s t r i c t l y  recommended f o r  s p r i n g  

sowing . 
ii. 'FL IP  83-46C' i s  recommended f o r  w i n t e r  sowing, be ing  f a i r l y  

r e s i s t a n t  t o  ascochyta b l i g h t  and a  good y i e l d e r .  On a  1 t o  9  

sca le  f o r  r e s i s t a n c e  scor ing ,  i t  was r a t e d  3.75 and 2.6 under 

f i e l d  and 1  abora to ry  cond i t i ons ,  r e s p e c t i v e l y ,  when us ing  a  

m i x t u r e  o f  i s o l a t e s .  I n  t h e  1985/86 season i t  o u t y i e l d e d  t h e  

l o c a l  by 11% a t  2  l o c a t i o n s  w h i l e  i n  p rev ious  seasons y i e l d  

increases were more than  20%. Seed s i z e  i s  medium (32 g/100 

seeds). 



Table 6.3.4. Performance o f  sp r ing  chickpea i n  t r i a l s  a t  var ious l oca t i ons ,  w i t h  seed y i e l d  o f  super io r  e n t r i e s  i n  kg/ha and as 
percentage o f  l o c a l  Amdoun a t  3 l oca t i ons ,  1985186. 

No. o f  No. o f  e n t r i e s  Performance o f  super io r  e n t r i e s  a t  3  l o ca t i ons  
Tvoe o f  t r i a l s  No. o f  No. o f  e n t r i e s  exceedina 
. d r - -  ~ - -  

and l oca t i ons  t r i a l s  tes ted  exceeding l o c a l  check T r i a l s  and e n t r i e s  Beja Oued Me1 i z  Bou Salem 
e n t r i e s  l o c a l  check s i g n i f i c a n t l y  kg lha  %of  l o c a l  kg lha %o f  l o ca l  kg/ha % o f  l o c a l  

I n t e rna t i ona l  
( IYT) 
-Beja 

-Ras Raje l  

Advanced 
(AYT) 
-Beja 

-KEF 

-0ued Me1 i z  

-Ras Ra je l  

-Bou Salem 

LIYT-L 
ILC 116 
ILC 135 
ILC 2583 
I L C  482 
Local Amdoun 

S.E. 
C.V.(%) 

CAYT-SP1 
Se-Be-11 
Se-Be-48 
Se-Be-107 
Se-Be-119 
Se-Be-120 
Se-Be- 122 
ILC 48zL 
Local Amdoun 

S.E. 
C.V.(%) 

CAYT-Sp- 
3 

ILC 263 
Se-Be-FIA-29 
ILC 482 
Local Amdoun 

S.E. 
C.V. (%) 

1. NA: not  analysed due t o  a l a rge  number o f  m iss ing  p l o t s .  
2. ILC 482 used as a  check also. 



Table 6.3.5. S u m a r y  o f  w i l t  screening a t  Be ja  w i l t  s i c k  p l o t  d u r i n g  
85/86 season. 

T r i  a1 
T o t a l  number Number o f  l i n e s / w i l t  i nc idence  
o f  1 i nes 0-20% 21-50% 51-100% 

ICARDA Nurs. 
ICRRWN 
CAYT-E-W 
CAYT-W1 
CAYT-W2 
CAYT-W3 
CAYT-W4 
CIYT-W-MR 
CIYT-W-STR 
CIYT-Sp 
CISN-W 
CISN-Sp 
CISN-W 85 
CISN-Sp 85 
CIABN. A 
CIABN-B 
CILMN 

CAYT-Spl 
CAYT-Sp2 
CAYT-Sp3 
CAYT-Sp4 
CIYT-L 

PF/Hors prog. 

To ta l  



i i i .  'ILC 3279' i s  recommended f o r  winter sowing. I t  i s  t a l l  ( s u i t a b l e  

f o r  mechani cal harvest ing) , and f a i r 1  y r e s i s t a n t  t o  Ascochyta 

b l igh t  (3.5 t o  5.0 f i e l d  r a t i n g s  and 2.3 laboratory ra t ing) .  I t  

yielded cons i s t en t ly  as much as the  local check under d isease-f ree  

condit ions but the  local i s  100% suscept ib le  t o  Ascochyta. Being 

re1 a t i  vely small seeded (30 g/100 seeds) ,  i t  i s  recomnended f o r  

usage in pas t ry  and coffee blending. Since i t  showed 100% k i l l  

f o r  w i l t  d isease  complex, i t  i s  s t r i c t l y  recommended f o r  wi l t - f ree  

areas.  

6.3.3. Lenti l  Breeding Program 

The main object ive  in  l e n t i l  breeding i s  t o  develop genotypes with high 

y i e l d ,  good adaptat ion,  and t a l l  e r e c t  growth hab i t  t o  f a c i l i t a t e  

harvesting. 

6.3.3.1. Development o f  High Yielding Cul t ivars  

A t o t a l  of 245 e n t r i e s  including ea r ly  and advanced segregating 

populations were evaluated in in ternat ional  , advanced, and preliminary 

y ie ld  t r i a l s .  Though several e n t r i e s  outyielded t h e  local  checks 

numerically a t  a l l  locat ions ,  only 3 genotypes a t  Beja, one a t  Oued 

Meliz, and 50 a t  Kef were s i g n i f i c a n t l y  superior  in  y ie ld  (Table 

6.3.6). Since r e s u l t s  from Kef were considered with reservation due t o  

s o i l  heterogeneity and excessive drought (200 mn poor1 y d i s t r ibu ted)  , 
only 1.1% of t h e  t e s t e d  e n t r i e s  were s i g n i f i c a n t l y  superior. The  main 

reason f o r  such poor performance i s  t h e  narrow adaptat ion of l e n t i l s .  

To overcome t h i s  adaptation problem, more local landraces need t o  be 

included in t h e  hybridizat ion program with 3-way crosses involving 

these  landraces a s  recurrent  parents. The few superior  e n t r i e s  showed 

considerable y i e l d  advantages over the  local checks (Table 6.3.6), but 

t h i s  super io r i ty  was not consis tent  over locations.  No e r e c t  types 



were i d e n t i f i e d  and t h e  f o u r  semi-erect  e n t r i e s  i d e n t i f i e d  had l o d g i n g  

and r e l a t i v e l y  low y i e l d .  

I n  i n t e r n a t i o n a l  t r i a l s ,  though o n l y  one e n t r y  ( I L L  5728) was 

s i g n i f i c a n t l y  s u p e r i o r  a t  Oued M e l i z ,  a  few e n t r i e s  showed a  wide 

adap ta t i on  and y i e l d e d  s l i g h t l y  more than t h e  l o c a l  checks a t  two o r  

more l o c a t i o n s  (Table 6.3.6). 

O f  p a r t i c u l a r  i n t e r e s t  i n  advanced y i e l d  t r i a l s  were t h e  e n t r i e s  

FLIP 114 L  and FLIP 8456 L, which y i e l d e d  32% and 36% r e s p e c t i v e l y ,  

more than  t h e  check a t  Beja. The same l i n e s  were b e t t e r  y i e l d e r s  than  

t h e  l o c a l  check by 11% a t  Oued Me l i z .  I L L  4606 and FLIP 84-84L were 

s u p e r i o r  i n  y i e l d  across l o c a t i o n s ,  i n d i c a t i n g  a  wide range o f  

adapt a t  i on. 

I n  p r e l i m i n a r y  y i e l d  t r i a l s ,  FLIP 84-43L y i e l d e d  20% and 49% more 

than  t h e  l o c a l  checks a t  Be ja  and Kef,  r e s p e c t i v e l y .  I n  a d d i t i o n  t o  

y i e l d  t r i a l s ,  4  non - rep l i ca ted  n u r s e r i e s  hav ing  252 d i f f e r e n t  e n t r i e s  

were eva lua ted  i n  4  l oca t i ons .  A t o t a l  o f  108 e n t r i e s  o u t y i e l d e d  t h e  

l o c a l  checks a t  va r ious  l o c a t i o n s .  Super io r  l i n e s  w i l l  be eva lua ted  i n  

p r e l i m i n a r y  y i e l d  tri a1 s  nex t  season. 

6.3.3.2. Variety Release 

Two l e n t i l  genotypes were recornended f o r  r e l ease  a f t e r  showing good 

and c o n s i s t e n t  performance over  severa l  seasons. The f i r s t  i s  I L L  4606 

which o r i g i n a t e d  f rom Nablus. I t  i s  small seeded (Microsperma type)  

w i t h  4.46 g/100-seed weight.  It has been a  c o n s i s t e n t l y  b e t t e r  y i e l d e r  

t han  t h e  l o c a l  Oues la t ia .  I n  1985/86, i t  was s u p e r i o r  a t  3  l o c a t i o n s  

w i t h  14%, 24%, and 5% more y i e l d  than  t h e  l o c a l  a t  Beja, Kef, and Oued 

Me1 i z ,  r e s p e c t i v e l y .  I n  t h e  p rev ious  3  seasons, these  d i f f e r e n c e s  

averaged 8%. I L L  4606 has no major  d isease problem though i s  



Tab le  6.3.6. Performance o f  l e n t i l  i n  y i e l d  t r i a l s  a t  v a r i o u s  l o c a t i o n s  and seed y i e l d  o f  s u p e r i o r  e n t r i e s  a t  B e j a  and Oued 
M e l i z .  1985/86. 

No. o f  No. o f  e n t r i e s  Seed y i e l d  (kg1ha)of  s u p e r i o r  e n t r i e s  a t  Be ja  and Oued M e l i z -  
Type o f  t r i a l s  No. o f  No. o f  e n t r i e s  exceeding 
and l o c a t i o n s  t r i a l s  t e s t e d  exceeding l o c a l  check T r i a l  and L o c a t i o n  T r i a l  and L o c a t i o n  

e n t r i e s  l o c a l  check s i g n i f i c a n t l y  e n t r y  Be ja  Oued M e l i z  e n t r y  Be ja  Oued M e l i z  

I n t e r n a t i o n a l  
I IYT I  

LIYT-L LIYT-S 
ILL5668  2525 I977  ILL1939 2515 2246 , , 

-Be ja  3 69 15 0 ILL5582 2-74 2300 ILL5728 2501 2269 
Loca l  check 2216 2197 ILL5729 2469 2125 

-Kef  3 69 36 11 S.E. 197 479 L o c a l  check 2316 2100 
C.V.(%) 9.0 36.5 S.E. 288 361 

-clued rncl rz  ? 4 h 6 1 C.V.(%) 14.2 20.8 

Advanced 
(AYT) 

-Be ja  4 

P r e l i m i n a r y  
(PYT) 

-Be ja  

L IYT-L1 
ILL4606 
L o c a l  check 

S.E. 
C.V.(%) 

~ i c a l  check 2105 2167 
S.E. 317 544 
C.V.(%) 16.4 28.3 

L o c a l  check 1673 
S.E. 277 
C.V.(%) 16.0 

LPYT-L3 
F L I p B i 1 ; 4 2 ~  1881 
L o c a l  check 1584 

S.E. 271 
C.V.(%) 17.9 

LAYT-L3 
FLIp114~ 
FLIP8456L 
Loca l  check 

S.E. 
C.V.(%) 

Loca l  check 1617 
S.E. 288 
C.V.(%) 18.2 



suscep t i b l e  t o  lodging.  Seed c o l o r  i s  l i g h t  o l i v e  green which i s  

appeal ing t o  l o c a l  consumers. 

The second v a r i e t y  i s  ILL 4400 which o r i g i n a t e d  i n  Sy r i a .  I t  i s  

l a r g e  seeded (Macrosperma t ype )  w i t h  seed s i z e  o f  5.93 g/100 seeds 

compared t o  5.67 g/100 seeds f o r  l o c a l  la rge .  The y i e l d  o f  ILL 4400 

was c o n s i s t e n t  over  years and o u t y i e l d e d  t h e  l o c a l  by 4% on t h e  

average. A l t ough  t h e  y i e l d  advantages o f  e i t h e r  o f  t h e  two re leased 

v a r i e t i e s  i s  no t  high, t h e i r  r e l e a s e  w i l l  i nc rease  t h e  genet i c  

d i v e r s i t y  o f  l e n t i l  c u l t i v a r s  gr0w.n i n  T u n i s i a  and t hus  reduce hazards 

o f  gene t i c  v u l n e r a b i l i t y .  

6.3.4. Agronomic Practices 

Stud ies  on c u l t u r a l  p r a c t i c e s  were done a t  4 l o c a t i o n s :  Beja,  Oued 

Me l i z ,  Kef, and Ben Salem. These i nc l uded  da te  o f  sowing, popu la t i on  

dens i t y ,  and weed compet i t i on ,  and c o n t r o l  i n  a1 1  t h r e e  food  legumes as 

w e l l  as w i n t e r  vs. s p r i n g  sowing t e s t  on chickpeas. 

6.3.4.1. Date of Sowing x Population Density 

Resu l t s  o f  1985/86 f o r  bo th  da te  o f  sowing and p o p u l a t i o n  d e n s i t y  were 

g e n e r a l l y  i n  agreement w i t h  those  o f  p rev ious  years.  The f i r s t  4 

p l a n t i n g  dates,  staggered about 15 days between October 15 t o  December 

1, had no s i g n i f i c a n t  e f fec t  on t h e  y i e l d  o f  faba beans and l e n t i l s  a t  

3 l o c a t i o n s  under d r y l and  cond i t i ons .  Delayed r a i n  c o n t r i b u t e d  a t  

l e a s t  i n  p a r t  t o  these r e s u l t s .  The f i f t h  da te  a t  mid-December was 

r a t h e r  l a t e  i n  b o t h  crops, and more so i n  faba bean l a r g e  where y i e l d  

was reduced b y  50% a t  Beja. Resu l t s  under supplementary i r r i g a t i o n  ( 5  

i r r i g a t i o n s  t o t a l l i n g  170 mn) a t  Oued Me l i z  showed a  s i m i l a r  t rend .  

Averaged over  4  popu la t i on  d e n s i t i e s ,  faba bean y i e l d  ranged between 



3.0 t / ha  t o  3.5 t / ha  f o r  t he  f i r s t  4  dates wh i l e  the  f i f t h  date y i e l d e d  

2.9 t /ha. I n  sp r ing  chickpeas, p l a n t i n g  dates between January 30 and 

March 4  gave s i m i l a r  y i e l d s  even under supplementary i r r i g a t i o n  (3 

i r r i g a t i o n s  t o t a l 1  i n g  100 mn) a t  Oued Me1 i z .  Sowing dates o f  March 17 

and A p r i l  1 reduced y i e l d  by 73% and 76%, respec t i ve l y ,  compared t o  

e a r l y  sowing a t  Beja. A t  Oued Mel iz ,  March 21 and A p r i l  10 sowings 

reduced y i e l d  by 35% and 48%, respect ive ly .  

Resul ts  on p l a n t  popu la t ion  i nd i ca ted  t h a t  t h e  t h r e e  food legumes 

responded p o s i t i v e l y  t o  increased popu la t ion  dens i ty  even under low 

r a i n f a l l  condi t ions.  However, y i e l d  d i f fe rences were not  as s t r i k i n g  

as those o f  previous years w i t h  m r e  e f f e c t i v e  r a i n f a l l .  Under dry land 

cond i t ions  a t  Beja and Kef, y i e l d  increases due t o  h i g h  popu la t ion  

dens i ty  were 20% and 50% i n  l e n t i l s ,  74% and 239% i n  faba bean small, 

and 64% and 93% i n  faba bean 1  arge, respect ive ly .  The increase was 36% 

i n  spr ing  chickpeas a t  Beja. A t  Oued Mel iz ,  w i t h  supplementary 

i r r i g a t i o n ,  t h e  response t o  h igh  p l a n t i n g  dens i t y  was o f  h igher 

magnitude i n  sp r ing  chickpeas and l e n t i l s  (Table 6.3.7). A y i e l d  l e v e l  

o f  8.15 t / ha  was obtained i n  faba beans w i t h  the  h ighest  dens i ty  

p lanted on November 1. 

6.3.4.2, Weed Compet i t ion and Cont ro l  

Ear l y  o r  l a t e  weed in fes ta t i ons  caused considerable y i e l d  losses i n  a l l  

th ree food legumes. Crops unweeded f o r  12 weeks a f t e r  emergence 

resu l ted  i n  d a i l y  y i e l d  losses o f  15.9 kg/ha, 14.7 kg/ha and 19.3 kg/ha 

f o r  faba bean small, l e n t i l s  and spr ing  chickpeas, respec t i ve l y ,  a t  

Beja. A t  t h e  same loca t ion ,  l a t e  weed i n f e s t a t i o n  reduced y i e l d  by 

116.7 kglha, 53.3 kg/ha, and 287.5 kglha f o r  these crops i n  t h a t  order. 

A t  Oued Mel iz  under supplementary i r r i g a t i o n ,  such losses were 1455 

kg/ha f o r  faba beans, 960 kg/ha f o r  l e n t i l s ,  and 1970 kg/ha f o r  

chickpeas. 



Table 6.3.7. Yield ( t / h a )  response t o  the  highest and lowest population 

densi ty a t  Oued Meliz, 1985/86. 

Crop Lowest populations Hi g h e ~ t  populations % increase over 

PI . /mL 
L 

y i e l d  pl./m y i e l d  lowest des i ty  

Faba bean small NA' 2.93 54.0 6.20 59 

Len t i l s  42.0 0.77 167 .O 1.84 139 

Spring chickpeas 6.9 1.14 24.0 3.04 167 

1. NA =not ava i l ab le  

Herbicides Igran,  Kerb, Maloran, Gesagard, and Tribunil a t  various 

r a t e s  and combinations gave only pa r t i a l  weed control .  There i s  a need 

t o  test o ther  herbicides. Hand weeding twice (45 and 90 days a f t e r  

emergence) i s  an e f f e c t i v e  method t o  recommend t o  farmers un t i l  an 

economical and pract ica l  weed control schedule i s  iden t i f i ed .  

6.3.4.3. Winter vs. Spring Sawing o f  Chickpea 

These t r i a l s  continued t o  confirm the super ior i ty  of winter sowing of 

chickpeas in 12 locations:  Kef area ( 3 ) ,  Mateur ( I ) ,  Ras Rajel ( I ) ,  

Goublat area ( 3 ) ,  Zaghoua ( I ) ,  Beja ( I ) ,  Mange1 Tamime ( I ) ,  Krib ( 1 )  

and Oued Me1 i z  (1 ) .  Data were avai lable  from the  l a s t  four locat ions  

only. They indicated t h a t  winter sowing increased y i e l d ,  on the  

average, by 259% over spring sowing (Table 6.3.8.). Averaged over 4 

locat ions ,  the  highest y i e l d e r  was I L C  482, compared t o  local check, 

FLIP 81-56W, and ILC 3279 (Table 6.3.9.). 



6.3.5. Special Project on Applied Biotechnol ogy 

Treatment with Agrobacterium rhizogenes increased germination by 12% in 
petri dishes in faba beans, soybeans and peas. Both leaf area and dry 

weight were increased, as well as root-to-shoot ratio because of 

pro1 if i c roots. Though the mechanism involved in increasing 
germination is not known, phytohormones being produced by the 
Aqrobacterium may be a cause. Better root prol iferation is 1 ikely to 
increase the moisture availability from soil profile in the dry areas 
and may thus increase productivity. Agrobacterium may therefore have a 
good potenti a1 in drought tolerance and in the improvement of stand in 
spring chickpeas by making rnoi sture more avail able. However, the 
advantages of Agrobacterium treatment need to be verified under field 
conditions in faba beans, chickpeas, and lentils, which will be done in 

the coming season on this collaborative project with Montana State 

University and INAT. 
Tunisian National Program Scientists. 



Table 6.3.8. Mean y i e l d  of w i n t e r -  and sp r i ng -  sown chickpeas a t  f o u r  
l o c a t i o n s  averaged over  four  v a r i e t i e s ,  1985186. 

Loca t i on  
Y i e l d  ( kg lha )  and P l a n t i n g  Season 

Win te r  I n te rmed ia te  S ~ r i n q  
( e a r l y  Dec. ) (mid Feb.) ( e a r j y  ~ p r i l )  

Be ja  1836 87 3  
Manzel Temim 1088 786 
K r i  b 1123 1183 
Oued Me l i z  2738 2012 
Mean 1696 1214 
%o f  Spr ing  359 235 

p l a n t i n g  

Table 6.3.9. Mean y i e l d  o f  w i n t e r -  and sp r i ng -  sown ch ickpea v a r i e t i e s  
averaged over  f o u r  l o c a t i o n s ,  1985186. 

Loca t i on  
Y i e l d  ( kg lha )  and P l a n t i n g  Season 

Winter  I n te rmed ia te  Sp r i ng  
( e a r l y  Dec. ) (mid Feb.) ( e a r l y  A p r i  1  ) 

FLIP81-56W 1635 1260 484 
ILC 482 1868 1183 479 
ILC3279 1537 1164 409 
Local  check 1745 1248 517 
Mean 1696 1214 47 2  



7. TRAINING 

7.1. Group Training 

7.1 .l. Food Legume Residential  Course 

The Food Legume Improvement Program conducted i t s  annual res ident ia l  

course a t  Tel Hadya research s t a t i o n  from 1 March - 19 June, 1986. The 

course was attended by 23 t r a i n e e s  from 12 countr ies  (Table 7.1). 

The pa r t i c ipan t s  were t r a ined  in research s k i l l s  f o r  t h e  

improvement of faba bean, l e n t i l ,  and kabuli chickpea. Emphasis was on 

pract ica l  f i e1  d and laboratory a c t i v i t i e s  focusing on mu1 t i d i  sc i  pl inary 

and team approach. Within t h i s  general frame individual elements of 

t r a i n i n g  were a l s o  given t o  some t r a i n e e s  t o  c a t e r  t o  the  needs of 

t h e i r  national programs. To achieve t h i s  each t r a i n e e  was assigned t o  
a s p e c i f i c  requested area supervised by a senior s c i e n t i s t .  

The t r a i n e e s  were a l s o  exposed t o  such areas  as farming systems 

approach t o  research,  seed production, and repor t  wri t ing.  In 

addit ion,  the  t r a i n e e s  organized f i e l d  days and presented seminars 

r e la ted  t o  the  f i e l d  experimentation in  which they were involved. This 

was done with t h e  object ive  of enhancing communication a b i l i t i e s .  

7.1.2. Lenti l  Harvest Mechanization Training Course 

Lenti l  harvest ing by hand i s  become increasingly expensive in  a l l  t h e  

countries bordering the  Mediterranean sea because t h e  cos t  of labour i s  

mounting f a s t e r  than t h e  pr ice  of l e n t i l .  The Food Legume Improvement 

Program as par t  of i t s  e f f o r t  in approaching t h i s  problem conducted the  

"Lentil  Harvest Mechanization Course" from 11 t o  22 May, 1986, a t  Tel 

Hadya. The course was attended by e ight  t r a inees  from Turkey, Syr ia ,  

Jordan, Algeria,  and Tunisia. 



Table 7.1: P a r t i c i p a t i o n  i n  group t r a i n i n g  i n  t h e  Food Legume Improvement Program, 
1986. 

Type o f  T r a i n i n g  D u r a t i o n  Coun t r i es  No. 

A. Res iden t i a l  
Food Legume Improvement 3 months China, Egypt,  I n d i a ,  

2.3-5.6.1986 I r a n ,  I r a q ,  Jordan, 
Morocco, Pak is tan,  Sudan, 
Sy r i a ,  Turkey, N. Yemen 23 

0.  Short-Courses 
- Food Legume 

Disease Epi p h y t o t i c s  4-18.3.1986 Sy r i a ,  Tun i s i a .  5 
- L e n t i l  Harvest 11-22.5.1986 A lge r i a ,  Jordan, Sy r i a ,  

Mechanizat ion Tun i s i a ,  Turkey 8 

C. In-Country  Courses 
- H y b r i d i z a t i o n  Techniques 6-16.1.1986 Sudan 8 
- Food Legume improve- 13-20 -4.1986 A l g e r i a ,  Morocco, 

ment-Tuni s i  a Tun is ia .  24 
- Seed Produc t ion  15-30.3.1986 Egypt, E t h i o p i a ,  Sudan 34 

D. T r a i n i n g  Workshops 
- Cereals  & Food Legumes 

Breeding s t r a t e g i e s  f o r  
Mo is tu re  l i m i t e d  
Environments 11-13.5.1986 S y r i a  

- 
T o t a l  108 



Topics covered i n  t h e  course focused on breeding and agronomy i n  

r e l a t i o n  t o  harvest mechanization o f  l e n t i l s .  Harvest machinery 

( cu t te rba r ,  angled blades) were covered i n  r e l a t i o n  t o  se t t i ng ,  

operat ion, and maintenance. A l t e r n a t i v e  machines f o r  l e n t i l  harvest 

and th resh ing were a lso b r i e f l y  covered. The course a lso  covered 

on-farm t r i a l s  o f  l e n t i l  harvest mechanization and r e l a t e d  economic 

analys is .  The presentat ions and demonstrations were complemented by 

p r a c t i c a l  work. 

As p a r t  o f  t r a i n i n g  fol low-up, t h e  Food Legume Improvement Program 

w i l l  prov ide techn ica l  advise on request t o  t h e  course p a r t i c i p a n t s  who 

w i l l  s t a r t  on-farm t r i a l s  o f  l e n t i l  harvest mechanization i n  t h e i r  own 

countr ies.  

7.1.3. Disease Ep iphy to t i cs  and I d e n t i f i c a t i o n  o f  Res is tant  Sources i n  

Food Legume 

The Food Legume crops i n  West Asia and North A f r i c a  are a f fec ted  by 

many diseases which may cause h igh  1 osses under disease conducive 

condi t ions.  To strengthen the  capabi 1 i t i e s  o f  t he  nat iona l  programs i n  

combating these diseases t h e  Food Legume Improvement Program conducted 

the  "Disease Ep iphy to t i cs  and I d e n t i f i c a t i o n  o f  Resistance Sources i n  

Food legumes", dur ing  4-18 March, 1986, a t  a t  FLIP sub-s i te a t  

La t tak ia ,  Syria. The course was attended by f i v e  p a r t i c i p a n t s  from 

Syr ia  and Tunis ia.  

Both t h e o r e t i c a l  and p r a c t i c a l  aspects were st ressed i n  t h e  

course. However, more emphasis was placed on t h e  p r a c t i c a l  aspects 

covered by f i e l d  and labo ra to ry  p rac t i ca l s .  

Techniques i n  i s o l a t i o n ,  p u r i f i c a t i o n ,  i d e n t i f i c a t i o n ,  and 

sporu la t ion  of major fungal pathogens were covered. Techniques f o r  



f a s t  screening o f  germpl asm f o r  d isease res i s tance  were a1 so covered. 

Management o f  faba bean d isease nu rse r i es  was i nc l uded  w i t h  major 

emphasis on a r t i f i c i a l  i n o c u l a t i o n  i n  t h e  f i e l d .  

7.1.4. Food Legume H y b r i d i z a t i o n  Techniques I n - coun t r y  Course 

The A g r i c u l t u r a l  Research Co rpo ra t i on  (ARC) of Sudan and t h e  Food 

Legume Improvement Program conducted j o i n t l y  t h e  " H y b r i d i z a t i o n  

Techniques Course", d u r i n g  6-16 January 1986, a t  Shambat Research 

S t a t i o n ,  Khartoum, Sudan. The course, f i nanced  by t h e  ICARDA/IFAD N i l e  

V a l l e y  P r o j e c t ,  was at tended by e i g h t  research t e c h n i c i a n s  f r om va r i ous  

research s t a t i o n s  i n  Sudan. Sudanese and ICARDA s c i e n t i s t s  j o i n t l y  

i n s t r u c t e d  t h e  t r a i n e e s  i n  management o f  a  c ross ing  f i e l d  and 

e f f i c i e n t l y  c ross ing  faba bean f l owe rs .  Th i s  course was a  good example 

where a  n a t i o n a l  program shared w i t h  ICARDA t h e  p l ann ing  and management 

o f  a  t r a i n i n g  course. The success r a t e  i n  crosses made by t h e  t r a i n e e s  

was taken as t h e  measure f o r  t h e  success o f  t h e  course. 

7.1.5. Food Legume Improvement In-Country  Course i n  N o r t h  A f r i c a  

Th is  was t h e  second course i n  a  s e r i e s  t o  be conducted by t h e  Food 

Legume Improvement Program i n  No r th  A f r i c a .  The course was conducted 

a t  INRA i n  Tun i s i a ,  d u r i n g  12-20 A p r i l ,  1986. The course was reg iona l  

i n  na tu re  and was at tended by 16 t r a i n e e s  f rom A1 ge r i a ,  Tun is ia ,  and 

Morocco. E i g h t  members o f  ex tens ion  s t a f f  f rom T u n i s i a  a l s o  at tended 

f o r  two days. I n s t r u c t o r s  i n  t h e  course were f rom Tun is ia ,  A l g e r i a ,  

Morocco, and ICARDA. The program o f  t h e  course covered va r i ous  aspects 

o f  food  legume improvement w i t h  emphasis on bo th  t h e o r y  and p r a c t i c a l .  

The course served as a  forum f o r  s t r eng then ing  network a c t i v i t i e s  among 

t h e  3 No r th  A f r i c a n  c o u n t r i e s  invo lved .  Th i s  was acheived d u r i n g  t h e  

course and i n  t h e  i n fo rma l  d i scuss ion  meet ing h e l d  i m n e d i a t e t l y  a t  i t s  

te rmina t ion .  



7.1.6. Seed P roduc t i on  Course, Egypt  

The Four th  Seed Produc t ion  Course o rgan ized  by ICARDA was h e l d  i n  Egypt 

f rom 15-30, March, 1986; 50% o f  t h e  t i m e  was spent a t  t h e  Cent ra l  

A d m i n i s t r a t i o n  f o r  Seed, Giza and 50% a t  t h e  Mubarak Mechanizat ion 

Center,  Sakha. It was sponsored by ICARDA/IFAD N i l e  Val l e y  p r o j e c t ,  

ICARDA Seed P roduc t i on  P r o j e c t  (DGIS/GTZ) , and Cen t ra l  A d m i n i s t r a t i o n  

f o r  Seed, M i n i s t r y  o f  A g r i c u l t u r e  and Food Secu r i t y ,  Egypt. 

S i x  p a r t i c i p a n t s  f rom E t h i o p i a ,  6 p a r t i c i p a n t s  f rom Sudan and 22 

p a r t i c i p a n t s  f r om Egypt a t tended t h e  course, Topics covered i n  t h e  

course i nc l uded  t h e  main elements o f  a seed program and p r a c t i c a l  

excerc ises  on p u r i t y ,  germinat ion,  v i a b i l i t y ,  mo is tu re ,  c e r t i f i c a t i o n ,  

v a r i e t y  i d e n t i f i c a t i o n ,  and seed heal th .  The course was used as a 

forum t o  s t reng then  t h e  network among seed techno logy  s p e c i a l i s t s  

th rough  p r e s e n t a t i o n  o f  seed program i n  Egypt, Sudan, E t h i o p i a ,  I n d i a ,  

and Kenya. Th i s  course was t h e  f i r s t  r eg iona l  i n - c o u n t r y  seed 

p roduc t ion  course o f f e r e d  by ICARDA. 

7.1.7. Cereal  and Food Legume Breed ing  S t r a t e g i e s  f o r  M o i s t u r e  L i m i t e d  

Environments T r a i n i n g  Workshop 

ICARDA and t h e  Na t i ona l  Research Program i n  S y r i a  j o i n e d  t h e i r  e f f o r t s  

through a C o l l a b o r a t i v e  Research P r o j e c t  t o  improve t h e  p r o d u c t i v i t y  o f  

food crops i n  Syr ia .  Breeding i s  an impor tan t  component o f  t h i s  

p r o j e c t .  The Cereal and Food Legume Improvement Program a t  ICARDA, a t  

t h e  request  o f  t h e  Sy r i an  Na t i ona l  Program, conducted a t r a i n i n g  

workshop on "Cereal and Food Legume Breeding S t r a t e g i e s  f o r  

Mo is tu re -L im i ted  Environments" from 11-13 May, 1986, a t  Aleppo, Syr ia .  



The workshop which was a t tended by s i x  Sy r i an  S c i e n t i s t s  p rov ided  

a forum f o r  exchange o f  s c i e n t i f i c  i n f o r m a t i o n  i n  t h e  f i e l d  o f  ce rea l  

and food legumes breeding. B e t t e r  d e f i n i t i o n  o f  major  c o n s t r a i n t s ,  

r e v i s i o n  o f  ma jo r  c u r r e n t  breeding methods and s t r a t e g i e s  f o r  improv ing 

these methods were attempted. 

7.2. Individual Training 

The Food Legume Improvement Program cont inued i t s  p o l i c y  o f  i nc reas ing  

o p p o r t u n i t i e s  f o r  i n d i v i d u a l i z e d  t r a i n i n g  o f  research  workers f rom 

n a t i o n a l  programs. Topics covered, du ra t i on ,  c o u n t r i e s  , and numbers of 

p a r t i c i p a n t s  a re  shown i n  Tables 7.2 and 7.3. 

T r a i n i n g  p lans  f o r  t h i s  ca tegory  were developed t o  s u i t  t h e  needs 

o f  each p a r t i c i p a n t .  The m a j o r i t y  o f  t h e  t r a i n e e s  (70%) rece ived  

non-degree o r i e n t e d  t r a i n i n g  i n  s p e c i f i c  research  s k i 1  1 s. Degree 

o r i e n t e d  t r a i n i n g  wi tnessed an i nc rease  i n  number and i n v o l v e d  s tudents  

r e g i s t e r i n g  a t  va r ious  u n i v e r s i t i e s  t o  complete course requirements 

whereas t h e s i s  work was done e i t h e r  wholy o r  p a r t i a l l y  a t  ICARDA 

research s t a t i o n s .  I n  a few cases t h e s i s  work was done elsewhere and 

t h i s  was l i m i t e d  t o  ICARDA-National Program C o l l a b o r a t i v e  P ro jec t s .  



Table 7.2: Participation in individual-degree training in the Food Legume 
Improvement Program, 1986. 

Thesis at ICARDA 
Discipline Degree 
Virology M. Sc. 

Part of Thesis at ICARDA 
Breeding M.Sc. 
Breeding M.Sc. 

Path01 ogy M.Sc. 

Thesis el sewhere 
Breedi nq Ph.D. 
~reedi ng M.Sc. 
Breeding Ph.D. 

University 
Damascus 

Amnan 
A.U.B. 

Gezi ra 

DurhamIUK 
France 
Readi ng/UK 

Countries 
Syria 

Jordan 
Lebanon 
Bangladesh 
Sudan 

Ethiopia 
Algeria 
Tunisia 

No. - Duration 
1 2 years 

1 1 month 
1 week/ 

4 1 month 
1 3 months 

1 3 years 
1 2 years 
1 3 years 
- 

Total 10 



Table 7.3: P a r t i c i p a t i o n  i n  i n d i v i d u a l  non-degree t r a i n i n g ,  w i t h  t h e  Food 
Legume Improvement Program, 1986. 

Topic Range o f  Du ra t i on  Count r ies  No. 

1. Agronomy One month - 3  months Sudan, Morocco, 9 
Tun i s i a ,  E th i op ia ,  
N. Yemen. 

2 .  Breeding Two weeks - 6 months E t h i o p i a ,  W. Germany 5 
A1 g e r i  a, Turkey 

3. Pathology One month - 6 months Egypt,  Sudan, E t h i o p i a  5 
Morocco, Sy r i a .  

4. Entomology One month Sudan, S y r i a  3 

5. Orobanche S i x  months - 9 months Germany, Nether lands 2 

6. M i c rob io l ogy  Three months E t h i o p i a  1 

7. Qua1 i t y  Two weeks Turkey 1 

To ta l  
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