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INTRODUCTION 

The major o b j e c t i v e  o f  the Food Legume Improvement Program 

cont inued t o  be t o  increase the  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  of 

faba beans ( V i c i a  -- faba), l e n t i l s  (Lens - c u l i n a r i s )  and Kabul i - type 

chickpeas (Cicer  a r ie t inum) .  Because o f  the importance o f  t h e i r  

p r o t e i n  r i c h  seeds i n  human n u t r i t i o n ,  t h e i r  n u t r i t i v e  by-products f o r  

animal feed and t h e i r  r o l e  i n  f i x i n g  atmospheric n i t rogen,  these food 

legumes are o f  imnense value i n  t h e  farming system o f  the  d ry  areas of 

I C A R D A  reg ion  and o the r  areas o f  t h e i r  adaptat ion. 

The p r o d u c t i v i t y  o f  the  food legumes i s  constra ined and 

unstable because o f  i n h e r e n t l y  low y i e l d  po ten t ion  o f  the c u r r e n t l y  

c u l t i v a t e d  land races and t h e i r  s u s c e p t i b i l i t y  t o  b i o t i c  and a b i o t i c  

stresses. T r a d i t i o n a l  agronomic p rac t i ces  i n c l u d i n g  c o s t l y  and 

labor ious  hand harvest are a d d i t i o n a l  f a c t o r s  reducing the  product ion 

o f  these crops. The research i n  the  Program du r ing  the  1984185 season 

aimed t o  overcome these bott lenecks. E f f o r t s  were made t o  l i n k  our  

a c t i v i t i e s  more c l o s e l y  w i t h  those o f  t h e  na t iona l  programs w i t h i n  and 

outs ide  t h e  I C A R D A  reg ion  so t h a t  b e n e f i t s  could reach the farmers as 

e a r l y  as possible. The research on Kabul i - type chickpeas cont inued t o  

be a j o i n t  a c t i v i t y  w i t h  ICRISAT ( I n t e r n a t i o n a l  Crops Research 

I n s t i t u t e  f o r  t h e  Semi-Ari d Trop ics) ,  based i n  Hyderabad, Ind ia ,  which 

has worldwide r e s p o n s i b i \ i t y  f o r  research i n  t h e  improvement o f  

chickpea crop. ICRISAT has prov ided a p r i n c i p a l  chickpea breeder and a 

p r i n c i p a l  chickpea pa tho log i s t  t o  work w i t h  ICARDA legume s c i e n t i s t s  i n  

t h e  improvement o f  Kabu l i - type chickpeas. 

The research i n  t h e  Program was cont inued t o  be conducted 

around a set  o f  p r o j e c t s  f o r  each o f  the  crops through a 

m u l t i d i s c i p l i n a r y  team o f  s c i e n t i s t s  f rom w i t h i n  and outs ide  the Food 

Legume Improvement Program. However, f o r  the  convenience of the 

readers, our r e s u l t s  are presented i n  t h i s  repor t ,  more o r  less,  on 

d i s c i p l i n a r y  basis.  The s t ra tegy  used t o  develop improved genet ic  



stocks and c u l t i v a r s  and produc t ion  technology us ing  the  experimental 

s i t e s  a v a i l a b l e  t o  t h e  Program and l i nkages  w i t h  t h e  na t i ona l  programs 

has a l ready been repor ted  e a r l i e r  (ICARDA Annual Report 1984, page 

150). Research work a t  IC4RDA1s p r i n c i p a l  research s t a t i o n  a t  Aleppo 

and a t  subsi tes i n  Sy r i a  and Lebanon was complemented by t h a t  conducted 

i n  t h e  N i l e  Va l l ey  o f  Egypt and Sudan and i n  t he  ICARDA/INRAT 

cooperat ive p r o j e c t  on food legumes i n  Tunis ia .  St ronger  1 inkages were 

developed w i t h  E th iop ia ,  Pak is tan  and Turkey t o  achieve t h i s  

complementari t y .  

S t a f f  Changes 

The sen io r  s t a f f  cons is ted  o f  t he  faba bean breeder, t he  faba 

bean pa tho log i s t ,  t h e  l e n t i  1 breeder, t h e  legume entomologis t ,  t h e  

sen io r  t r a i n i n g  o f f i c e r ,  t he  legume breeder i n  Tun is ia  and the  

agronomist/program leader.  The ICRISAT chickpea breeder remained on 

sabbat ica l  leave t i l l  end o f  September 1985 and the  p o s i t i o n  o f  ICRISAT 

chickpea p a t h o l o g i s t  remained vacant throughout f o l l o w i n g  the  

depar ture o f  D r .  M.V. Reddy i n  e a r l y  1985. The legume entomologist  

l e f t  t h e  program i n  November 1985 t o  j o i n  CIAT. The sen io r  s t a f f  was 

supported by f o u r  pos t -doc tora l  f e l l ows :  one i n  faba bean breeding 

through the  N i l e  Va l l ey  P ro jec t ,  one i n  agronom//crop physiology, one 

i n  t h e  i n t e r n a t i o n a l  t e s t i n g  program, and one i n  t h e  Orobanche con t ro l  

through the GTZ supported spec ia l  p ro jec t .  ICRISAT deputed a 

p a t h o l o g i s t  f o r  a  pe r i od  o f  4 weeks, tw ice  i n  t he  season, t o  p rov ide  an 

i n p u t  i n  t he  Kabul i -chickpea improvement work. The program a l s o  had 

two v i s i t i n g  research assoc ia tes / fe l  lows: one t o  work on annotated 

b ib l i og raphy  on faba bean agronomy and c rop  physiology, and the  other  

t o  work i n  an EEC supported U n i v e r s i t y  o f  WageningenlRoyal Trop ica l  



I n s t i t u t e ,  Amsterdam/ICARDA j o i n t  p r o j e c t  on Brobanche. F o u r  s tuden ts ,  

r c g i s t c r e d  f o r  Ph.D. degree i n  European Uni  v e r s l t l e s ,  a1 so worked f o r  

t h e i r  t h e s i s  r e s e a r c h  i n  t h e  Program, i n  t h e  ongo ing  p r o j e c t s .  

Research High1 iphts -- 

The 1984185 season was c h a r a c t e r i z e d  by an e x c e p t i o n a l l y  c o l d  

w i n t e r  w i t h  38 f r o s t  days a t  J i n d e r i s ,  42 a t  T e l  Hadya, 43 a t  Ereda and 
0 

63 a t  Khanasser w i t h  minimum tempera tu re  d r o p p i n g  t o  w e l l  be low -9  C. 

What made t h e  season e x c e p t i o n a l  was t h e  magni tude o f  tempera tu re  d rop  

i n  February  and March when t h e  c r o p  u s u a l l y  s t a r t s  p i c k i n g  up r a p i d  

growth. Th is  caused severe w i n t e r  k i l l  i n  f a b a  beans and ch ickpeas and 

t o  some e x t e n t  i n  l e n t i l s .  As a r e s u l t ,  s e v e r a l  exper iments  i n  t h e  

f i r s t  two c rops  were c o m p l e t e l y  damaged and much o f  t h e  b r e e d i n g  

m a t e r i  a1 was damaged t o  d i f f e r e n t  degrees. However, t h e  season 

p r o v i d e d  an e x c e l l e n t  o p p o r t u n i t y  o f  s c r e e n i n g  t h e  legume germplasm and 

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

s e v e r a l  b r e e d i n g  l i n e s  and g e n e t i c  s tocks  o f  k a b u l i  ch ickpeas developed 

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

f o r  t h e  w i n t e r  sowing s t r a t e g y  t h a t  t h e  Program has developed f o r  

k a b u l i  ch ickpeas i n  t h e  reg ion .  From t h e  p o i n t  o f  v iew o f  r a i n f a l l ,  

t h e  season was more o r  l e s s  normal w i t h  a t o t a l  seasonal p r e c i p i t a t i o n  

o f  409 m a t  J i n d e r i s ,  373 a t  Te l  Hadya, 277 a t  Breda and 199 a t  

Khanasser. 

The m a j o r  achievements o f  t h e  program d u r i n g  t h e  1984/85 season 

a r e  su~rrnari sed be low:  



1. Faba beans: 
1.1. S e l f i n g  and p u r i f i c a t i o n  o f  5005 BPL accessions was done and a l so  

288 new ILB accessions were increased and development o f  BPL's 

f rom these s tar ted .  The p r o j e c t  on developing a  computerised data 

base o f  t h e  ILB accessions' passport in fo rmat ion  made s i g n i f i c a n t  

progress. Fur ther  p u r i f i c a t i o n  o f  44 chocolate spot, 25 ascochyta 

and 30 r u s t  r e s i s t a n t  inbred l i n e s  was done f o r  d i s t r i b u t i o n  and 

crossing. 

1.2. A t o t a l  o f  685 germplasm accessions were d i s t r i b u t e d  t o  11 

count r ies  and approximately 3000 l i n e s  and populat ions from 

ICARDA's breeding program were d i s t r i b u t e d  t o  15 count r ies .  

1.3. For t h e  f i r s t  t ime 67 BPL and ILB accessions were i d e n t i f i e d  

having f r o s t  resistance. 

1.4. T h i r t y - e i g h t  new sources o f  res is tance were i d e n t i f i e d  f o r  

chocolate spot. Select ions were made f o r  s i n g l e  p lan ts  i n  the  

crosses made f o r  ascochyta b l i g h t ,  chocolate spot and durable 

resistance. Twen ty -e igh t  sources were i d e n t i f i e d  as being 

r e s i s t a n t  t o  a  very wide range o f  i s01  ates o f  B o t r y t i s  fabae and 67 

e n t r i e s  having res is tance t o  wide range o f  is01 ates of Ascochyta 

fabae. - 
1.5. From t h e  3000 breeding l i n e s  d i s t r i b u t e d  t o  the  na t iona l  programs 

t h e  f o l l o w i n g  were selected:  

a. North Yemen - s i x  l i n e s  f rom advanced t r i a l s  

b. Sudan - 15 l i n e s  f o r  res is tance t o  BLRV 

c. Tun is ia  - more than 300 s i n g l e  p lan t  se lec t i ons  f rom F bulks 
3 

d. China - 25 determinate and 53 indeterminate progenies 

e. Egypt - several l a r g e  seeded l i n e s  

1.6. Work s t a r t e d  i n  t h e  u t i l i z a t i o n  o f  t h e  'Independent Vascular 

Supply' t r a i t  through a  c ross ing  program. 



1.7. I n  t h e  N i l e  V a l l e y  P r o j e c t ,  t h e  economic advantage o f  improved 

package o f  p r o d u c t i o n  was demonst ra ted i n  t h e  m a j o r  p r o d u c t i o n  

areas o f  b o t h  Egypt  and Sudan t h r o u g h  farmer  managed l a r g e  p l o t  

on- farm t r i a l s  and p i l o t - p r o d u c t i o n  program. A  ' H i g h l i g h t  o f  t h e  

NVP' has been prepared.  The E t h i o p i a n  n a t i o n a l  program j o i n e d  t h e  

N i l e  V a l l e y  P r o j e c t  f o r  t h e  a p p l i e d  on- farm r e s e a r c h  on faba beans 

and t h e  f i r s t  s e t  o f  on- farm t r i a l s  were l a i d  o u t  i n  J u l y  1985 i n  

Shoa reg ion .  

1.8. A new s c r e e n i n g  t e c h n i q u e  f o r  r e s i s t a n c e  t o  Orobanche was 

developed. 

2. L e n t i l s :  

2.1. Bo th  p r e l i m i n a r y  and advanced y i e l d  t r i a l s  were grown across a  

r a i n f a l l  c l i n e  a t  t h e  t h r e e  s i t e s  Breda, Te l  Hadya and Terbo l .  

Amongst t h e  238 sma l l  seeded s e l e c t i o n s  t h e  percentages 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  more t h a n  t h e  l o c a l  check were 52, 32 and 

56 a t  t h e  t h r e e  l o c a t i o n s ,  r e s p e c t i v e l y .  Amongst t h e  171  l a r g e  

seeded e n t r i e s  t h e  c o r r e s p o n d i n g  percentages were 19, 8  and 12, 

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

2.2. I n  on - fa rm t r i a l s  i n  S y r i a ,  ICARDA s e l e c t i o n s  (2 l a r g e  seeded, and 

2  sma l l  seeded) were t e s t e d  a g a i n s t  l o c a l  checks i n  c o o p e r a t i o n  

w i t h  t h e  government. Among t h e  la rge-seeded e n t r i e s  t h e  average 

y i e l d  advantage o f  78S26002 o v e r  t h r e e  seasons was 16% above t h e  

check. T h i s  s e l e c t i o n ,  wh ich  i s  easy t o  h a r v e s t  m e c h a n i c a l l y  

because o f  i t s  reduced l o d g i n g ,  i s  now i n  p r e - r e l e a s e  

m u l t i p l i c a t i o n .  

2.3. V a r i e t y  NEL ( I L L )  358 was r e l e a s e d  i n  E t h i o p i a  t o  fa rmers  i n  t h e  

h i g h l a n d  areas. The c u l t i v a r  has r u s t  r e s i s t a n c e  and a  50% y i e l d  

advantage o v e r  t h e  l o c a l  check. 



2.4. Four se lec t i ons  i n  Tun is ia  and two i n  Spain were i d e n t i f i e d  f o r  

pre-re lease m u l t i p l i c a t i o n .  ILL  4605 i s  being considered f o r  

re lease i n  p a r t  o f  Pakistan. 

2.5. Two inexpensive mechanical harvest  systems were t e s t e d  on l e n t i l s  

a t  Tel  Hadya Farm. The f i r s t ,  t r a c t o r - p u l l e r  angled blades, gave 

a r e t u r n  o f  96% f o r  t h e  s t raw and seed compared t o  hand harvest.  

The second system, double-kni fe c u t t e r  bar, r e s u l t e d  i n  a lower 

r e t u r n  because o f  t h e  s t raw loss ,  bu t  i t s  performance was 

improved by ha rves t i ng  non-lodging c u l  t i vars sown on un-ridged 

so i  1. 

2.6. Agronomic s tud ies  on new l e n t i l  genotypes showed t h a t  advancing 

t h e  sowing date f rom l a t e  t o  e a r l y  w i n t e r  r e s u l t e d  i n  117% and 

165% increase i n  seed and st raw y i e l d ,  respect ive ly .  

3. Kabuli-type Chickpeas: 

3.1. Taking f u l l  advantage o f  severe w i n t e r  o f  the 1984/85 season, over 

10,000 l i n e s  i n c l u d i n g  germplasm accessions, breeding l i n e s  and 

advanced segregat ing generat ions were screened f o r  co ld  to lerance 

and a few t o l e r a n t  l i n e s  i d e n t i f i e d .  The to lerance o f  several 

1 i nes was reconfirmed. 

3.2. Several l a r g e  seeded and t a l l  types combining c o l d  to lerance,  

ascochyta b l i g h t  res is tance and h igh  y i e l d  have been i d e n t i f i e d .  

3.3. The season saw inc reas ing  use o f  ICAROA developed/supplied 

chickpea l i n e s  by t h e  na t i ona l  programs. Egypt used ILC 482 f o r  

on-farm t r i a l s ;  Turkey has i d e n t i f i e d  ILC 195, 201, and 482 f o r  

on-farm evaluat ion;  Spain r e g i s t e r e d  ILC 72 and ILC 200 as 

'Fardon' and 'Zegr i ' ,  r espec t i ve l y ;  Cyprus re leased ILC 3279; Sy r ia  

i d e n t i f i e d  ILC 3279 as a candidate f o r  eventual release; Morocco 

conducted on-farm t r i a l s  w i t h  ILC 482, 484 and 195 w i t h  t h e  



i n t e n t i o n  o f  t h e i r  eventual release. Many nat iona l  programs have 

se lec ted  chickpea 1  fnes developed by ICARDA f o r  eva lua t ion  i n  the  

m u l t i l o c a t i o n  t r i a l s  because they combine l a r g e  seed, c o l d  

to le rance and ascochyta b l i g h t  res is tance i n  a d d i t i o n  t o  h i g h  

y i e l d .  

3.4. A p o t - c u l t u r e  technique f o r  screening res is tance t o  cys t  nematodes 

has been developed and us ing  t h i s  technique 253 chickpea l i n e s  

were screened and 11 l i n e s  w i t h  good to le rance were i d e n t i f i e d .  

3.5. I n  the  ICARDAIINRAT cooperat ive p r o j e c t  i n  Tunis ia 21 l i n e s  

combining ascochyta b l i g h t  res is tance and to le rance t o  w i l t  were 

i d e n t i f i e d  w i t h  y i e l d  p o t e n t i a l  equivalent  t o  the  best l o c a l  

check. These w i l l  be y i e l d  tes ted  i n  an e l i t e  y i e l d  t r i a l ,  

m u l t i p l i e d  i n  1986187 and one o r  more could be considered as 

new c u l t i v a r  f o r  re lease f o r  w in te r  sowing. S i m i l a r l y  21  l i n e s  

stemming f rom s i n g l e  p lan t  se lec t i ons  f o r  w i l t  res is tance i n  the  

l o c a l  c u l t i v a r  Amdoun w i l l  be re tes ted  and one o r  more considered 

f o r  re lease f o r  sp r i ng  sowing i n  1986187. 

3.6. Agronomic s tud ies  i n  ICARDAIINRAT cooperat ive p ro jec ts  have 

reconf irmed the  s u p e r i o r i t y  o f  w in te r  sowing over spr ing  sowing 

and the  need f o r  e f f e c t i v e  weed cont ro l .  These r e s u l t s  are i n  

conformity w i t h  those obtained from several other  na t iona l  

programs where t h i s  comparison has been made. 

3.7. Supplemental i r r i g a t i o n  o f  w i n t e r  and sp r ing  sown chickpeas a t  Tel 

Hadya gave 73 and 142% increase i n  seed y i e l d ,  respect ive ly ,  

h i g h l i g h t i n g  the  importance o f  supplemental i r r i g a t i o n  f o r  t h i s  



4. International Testing: 
Near ly  1200 se ts  o f  i n t e r n a t  i ona l  nurser ies  and t r i a l s  

were suppl ied t o  129 cooperators i n  52 count r ies  f o r  the  1985186 
season. The requests rece ived amounted t o  about 1500 sets. The 

repor t  f o r  1982/83 season was p r i n t e d  and d i s t r i bu ted .  The repor t  

o f  1983/84 was f i n a l  ised. 

5. Training: 
5.1. Our r e s i d e n t i a l  t r a i n i n g  course a t  ICARDA had an enrol lment  o f  18 

t ra inees  f rom 10 count r ies  (Argentina, Eth iopia,  I ran ,  Pakistan, 

Peoples Democratic Republ ic o f  Yemen, Sudan, Syria, Tunisia, 

Turkey, and Yemen Arab Republic). 

5.2. An in -count ry  T ra in ing  Course was organized f o r  one week i n  

Morocco, i n  which 30 technic ians f rom 10 research s ta t i ons  o f  

Morocco and one f rom Tun is ia  par t ic ipa ted.  A manual i s  being 

developed f rom t h e  lec tu res  and p r a c t i c a l  excercises g iven t o  t h e  

pa r t i c ipan ts .  

5.3. The program a lso  p a r t i c i p a t e d  i n  the  conduct o f  a na t iona l  

t r a i n i n g  course on cerea ls  and food legume pathology and a seed 

techno1 ogy t r a i n i n g  course, bo th  he ld  a t  ICARDA. 
5.4. Twenty i n d i v i d u a l  t ra inees received spec ia l i sed t r a i n i n g  i n  

d i f f e r e n t  areas o f  food legume research. Four new 

graduate students d i d  t h e i r  t h e s i s  research work i n  t h e  program. 

5.5. An a u d i o - t u t o r i a l  module on t h e  ascochyta b l i g h t  o f  chickpea was 

prepared and d i s t r i b u t e d  t o  the  na t iona l  program s c i e n t i s t s .  



1. FABA 8EAN IMPROVEMENT 

Research on faba bean improvement cont inued t o  be conducted 

under the  f o l l o w i n g  f o u r  p ro jec ts :  1. Development o f  improved c u l  t l v a r s  

and product ion p rac t i ces  f o r  h igh  r a i n f a l l l a s s u r e d  moisture 

environments; 2. Development o f  t r a i t  s p e c i f i c  genet ic  stocks; 3. 

Development o f  c u l t i v a r s  and product ion p rac t i ces  f o r  low r a i n f a l l  

cond i t ions ;  and 4. Development o f  a l t e r n a t i v e  p lan t  types and studies 

on breeding methodologies. I n  add i t i on ,  work on t h e  germplasm resource 

aspects was a l so  cont inued i n  c o l l a b o r a t i o n  w i t h  the  Genetic Resources 

Un i t  (GRU). Research on faba bean improvement c a r r i e d  out i n  t h e  N i l e  

Va l ley  o f  Egypt and Sudan and i n  t h e  North A f r i c a n  Regional Pro jec t  i n  

Tunis ia i s  repor ted  i n  t h e  l a t e r  sec t i on  on I n t e r n a t i o n a l  Cooperation. 

Since faba beans are predominantly grown i n  the h igh  

r a i n f a l l / a s s u r e d  moisture environments, major e f f o r t  on the improven~ent 

work was assigned t o  t h e  development o f  genotypes and product ion and 

p lan t -p ro tec t i on  techniques o f  faba bean f o r  such an environment. 

1.1. Germplasm 

11 
The ILB c o l l e c t i o n  stands a t  3233 accessions. A t o t a l  o f  288 

ILB accessions from Colombia, China, Sudan, Portugal,  Greece, 

Indonis ia,  U.K., Peru, Syr ia,  Germany, E th iop ia ,  Egypt, Ecuador, and 

Canada were m u l t i p l i e d  i n  the  screenhouse a t  Tel Hadya, Syr ia,  f o r  the  
2/ 

f i r s t  cyc le  o f  s e l f i n g  t o  produce BPL accessions. Approximately 390 

new BPL accessions w i l l  be der ived from these ILB accessions. Nearly 

5005 BPLs were grown i n  1985 i n  var ious stages o f  pu re - l i ne  

development (Table 1.1). Seed was increased and p u r i f i e d  o f  634 BPL 

1. ILB = ICARDA Legume Faba Beans 

2. BPL = Faba Bean Pure Lines 



Table 1.1. Faba Bean Germplasm l ines  grown i n  1984185 and 
planned f o r  1985186. 

Stage o f  development Number o f  l ines 
1984185 1985/g6 

Pure l i n e  (BPL) 
Increase 58 1500 
Pur i f icat ion 576 - 
Cycle 5 376 350 
Cycle 4 49 1 400 
Cycle 3 161 651 
Cycle 2 1494 1639 
Cycle 1 1849 390 

Autofert i  1 i t y  (evaluation) - 1500 (112 row) 
New Accessions (ILB) - 288 - 150 

Total 5293 5830 



access ions ( 6  o r  more s e l f i n g  c y c l e s ) ,  and 4371 BPL access lons were 

advanced one s e l  f j n g  c y c l e .  

A t o t a l  o f  685 germplasm access ions f r o m  b o t h  t h e  ILB  and BPL 

c o l l e c t i o n s  were d i s t r i b u t e d  t o  T u n i s i a ,  Morocco, Egypt,  Sudan, Yemen 

Arab Repub l i c ,  Turkey, Canada, I t a l y ,  West Germany, The Nether lands.  

and U.K. A lso,  2956 l i n e s  and p o p u l a t i o n s  f r o m  t h e  b r e e d i n g  program 

were d i s t r i b u t e d  t o  15 c o u n t r i e s  i n c l u d i n g  E t h i o p i a ,  Egypt, Sudan, 

Morocco, T u n i s i a ,  Turkey,  U.A.E., Yemen Arab Repub l i c ,  L i b e r i a ,  Greece, 

I t a l y ,  Spain, France,  and t h e  U.K. 

The ILB  c o l l e c t i o n  a t  ICARDA was d i v i d e d  i n t o  two p a r t s ,  each 

o f  a p p r o x i m a t e l y  1600 accessions.  Passpor t  i n f o r m a t i o n  f o r  access ion 

Nos. 1 t o  1600 has been computer ized and checked f o r  fo rmat .  Form 

l e t t e r s  a s k i n g  i n f o r m a t i o n  on donated access ions w i t h  computer l i s t s  o f  

dona t ions  and a v a i l a b l e  d e s c r i p t o r s  w i l l  be sen t  t o  each donor f o r  

update and c o r r e c t i o n  i f  p o s s i b l e ,  and a l s o  f o r  c h e c k i n g  on accessions 

o f  unknown o r i g i n .  The same w i l l  be s t a r t e d  w i t h  t h e  second h a l f  o f  

t h e  ILB c o l l e c t i o n  soon. T h i s  work was s t a r t e d  t o  Cata logue passpor t  

i n f o r m a t i o n  f o r  t h e  ILB  c o l l e c t i o n  f o r  d e s c r i p t o r s  i n  t h e  IBPGRIICARDA 

faba bean d e s c r i p t o r  l i s t  t o  make e a s i e r  and more e f f i c i e n t  use o f  t h e  

f a b a  bean germpl asm c o l l e c t i o n  and f o r  exchange o f  i n f o r m a t i o n  w i t h  

o t h e r  i n s t i t u t e s .  The expected d a t e  f o r  c o m p l e t i o n  o f  t h i s  work i s  t h e  

end o f  1986. L.D. Rober tson and M. El-Sherbeeny. 



1.2. Development o f  Cultivars and Genetic Stocks: 

1.2.1. Development o f  T r a i t  S p e c i f i c  Genetic Stocks: 

The demand f o r  genet ic  stocks w i t h  s p e c i f i c  t r a i t s  such as 

adaptat ion t o  a s p e c i f i c  environment, res is tance t o  one o r  more comnon 

pathogens and pests, etc. has cont inued t o  grow i n  t h e  past years. 

Hence development and d i s t r i b u t i o n  o f  genet ic  stocks was g iven h igh  

p r i o r i t y  dur ing  t h e  1984185 season. Work f o r  developing disease 

res is tance inc luded screening and s e l e c t i o n  w i t h i n  ILB accessions f o r  

res is tance t o  B o t r y t i s  - fabae a t  t h e  disease screening s i t e  i n  

La t tak ia .  However, more emphasis has s ta r ted  t o  be given i n  us ing 

res is tance sources already found which resu l ted  i n  most work being done 

on screening F2 populat ions and F3 t o  F6 progenies from crosses o f  

res is tance sources t o  d i f f e r e n t  h igh  y i e l d i n g  l i n e s  w i t h  adaptat ion t o  

var ious count r ies  i n  the  region. 

1.2.1.1. Germplasm f o r  Disease Resistance: 

For chocolate spot ( B o t r y t i s  fabae) 253 I L B  accessions were 

screened and 241 s i n g l e  p l a n t  se lec t ions  made a t  La t tak ia .  These 

w i l l  be rescreened i n  1985/86 w i t h  f u r t h e r  w i t h i n  l i n e  se lec t i on  t o  

p u r i f y  t h e  resistance. O f  253 accessions tested, 38 were ra ted 3 and 

a l l  o f  these o r i g i n a t e d  from Ecuador, t he  source f o r  t h e  h i g h l y  
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. Screening 

of BPL accessions w i l l  cont inue i n  the  1985/86 season w i t h  100 

accessions tes ted  f o r  r u s t  (Uronyces fabae) resistance. S. Hanounik 

and L.D. Robertson. 



1.2.1.2. Disease R e s i s t a n t  I n b r e d  L ines:  

I n  1982183 t h e  b e s t  c h o c o l a t e  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 and 1984185 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  d i sease  r e s i s t a n c e  under bee-proof  cages. There a r e  

now 44 c h o c o l a t e  spo t ,  25 ascochyta b l  i y h t ,  and 30 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  t h r e e  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, 1.3 and 1.4). Th is  process w i l l  be repeated i n  

1985186. Th is  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  1985186 a d i a l l e l  w i l l  be produced t o  s tudy  

B o t r y t i s  fabae r e s i s t a n c e  u s i n g  these  sources o f  res is tance .  

S. Hanounik, L.D. Robertson and M. El-Sherbeeny. 

1.2.1.3. I n t e r n a t i o n a l  D isease Screen ing  Nurser ies :  

Seeds f r o m  r e s i s t a n t  sources t o  c h o c o l a t e  spo t ,  ascochyta 

b l i g h t  and r u s t  i d e n t i f i e d  f r o m  s c r e e n i n g  o u r  germplasm c o l l e c t i o n  were 

d i s t r i b u t e d  t o  Canada, Egypt, Nether lands,  S y r i a  and t h e  UK as 

I n t e r n a t i o n a l  d i sease  n u r s e r i e s  i n  1984185. Three 1 i n e s  (BPL 710, 

1179, and 1196) were found  r e s i s t a n t  o r  modera te ly  r e s i s t a n t  t o  

c h o c o l a t e  spo t  across a l l  f o u r  l o c a t i o n s  (Egypt,  Nether lands,  S y r i a ,  

and t h e  UK) where t h e  i n t e r n a t i o n a l  c h o c o l a t e  s p o t  n u r s e r y  (FBICSN 85) 

was sent.  These l i n e s  have a l s o  shown r e s i s t a n c e  f o r  s e v e r a l  p r e v i o u s  

y e a r s  a t  a l l  l o c a t i o n s  tes ted .  From t h e  da ta  r e t u r n e d  f o r  t h e  

i n t e r n a t i o n a l  ascochyta b l i g h t  n u r s e r y  (FBIABN-85), 12 o u t  o f  23 

l i n e s  were r a t e d  r e s i s t a n t  i n  Canada, S y r i a  and t h e  UK (BPL 74-1, 74-3, 

365, 460, 465, 471-1. 471-2, 471-3, 472-2, 472-3, 818, and BPL 2485). 

The rema in ing  e n t r i e s  were r e s i s t a n t  a t  some l o c a t i o n s  and s u s c e p t i b l e  



Table 1.2. Disease react ion on chocolate spot resistant  inbred lines. a t  
Lat tak ia ,  Syria i n  1985. 

Sel .  81-Lat. BPL Disease Sel . 81-Lat. BPL Dlseasel, 
I/ r a t i n g  r a t i n g  

25117 
25117-1 
Check 

11 Disease readings were made on ICARDA1s 1-9 ra t ing  scale. 



Table 1.3. Disease reac t i on  on Ascochyta b l  i g h t - r e s i s t a n t  
inbred l i n e s ,  a t  L a t t a k i a ,  Sy r ia  i n  1985. 

Sel. 80-Lat. BPL Disease r a t i n g  1) 

A2 
Sel. 82 10026 
Check 

36 5 
436 
460 
46 5 
47 1 
471 
471 
471 
472 
472 
472 
472 
266 
646 
646 
I L B  752 
818 
818 
Fgx75TA46 
2485 
(Giza-4) 

1/ Disease readings were made on ICARDA's 1-9 r a t i n g  scale. 



Table 1.4. Dtsease react ion on rust  res istant  inbred l ines ,  a t  Lat tak ia ,  
Syrta i n  1985. 

Sel. 83-Lat. BPL Disease Sel . 83-Lat. BPL Otseasel/ 

427 3 
427 3 
I L B  1814 3 
476 3 

30374 
30378-1 
30378-2 
30384-1 
30384-2 
30386 
30388-1 
30388-2 
30394 
Se1.80-15563-1A 
Se1.80-15563-1B 
Local check 

1/ Disease readings were made on ICARDA's 1-9 r a t i n g s c a l e .  



a t  others. Data were re turned from on ly  Canada, Syr ia  and Egypt f o r  

the i n t e r n a t i o n a l  r u s t  nursery (FBIRN-85). The r e s u l t s  i nd i ca ted  t h e  

presence o f  l o c a t i o n  s p e c i f i c  res is tance only. However, t h e  chocolate 

spot r e s i s t a n t  e n t r i e s  BPL 710, BPL 1179 seemed t o  c a r r y  genes f o r  r u s t  

res is tance as wel l .  S. Hanounik, L.D. Robertson, and R.S. Malhotra. 

1.2.1.4. Reconbination o f  Disease Resistance w i t h  Local  Adaptation: 

A t  Tel Hadya,local germplasm f rom Eth iop ia ,  Egypt, China and 

Sudan was used f o r  c ross ing  t o  disease r e s i s t a n t  l i n e s ,  ear ly ,  and 

determinate l i n e s  (Table 1.5), al though many crosses were l o s t  due t o  

f r o s t s u s c e p t i b i l i t y o f  introducedparents. Some crosses between Sudanese 

parents were made i n  t h e  off-season i n  Jordan. I n  1985/86,crosses w i l l  
be made w i t h  Egyptian, Eth iopian,  Moroccan, and Tunis ian l i n e s  t o  

in t roduce Ascochyta fabae, Uromyces fabae, Orobanche crenata, B o t r y t i s  

fabae, and v i r u s  res is tance.  A d d i t i o n a l l y ,  crosses w i l l  be made w i t h  

determinate 1 ines, I V S  (independent vascular supply) 1 ines, and such 

l i n e s  as Reina Blanca and New Mamnoth which have shown good adaptat ion 

i n  t h e  above countr ies.  F bulks f rom these and o ther  crosses w i l l  be 
2 

grown i n  t h e  1985186 season and F bulks w i l l  go i n t o  1987 
3 

i n t e r n a t i o n a l  F t r i a l s .  Also F progeny rows w i l l  be grown and l i n e s  
3 3 

f ed  i n t o  p re l im ina ry  t r i a l s .  This i s  i n  a d d i t i o n  t o  s e l e c t i o n  o f  

disease r e s i s t a n t  F p lan ts  a t  L a t t a k i a  f o r  development o f  disease 
2 

r e s i s t a n t  l i n e s  f o r  y i e l d  tes t i ng .  L.D. Robertson and S. Hanounik. 



Table 1.5. Number o f  crosses made f o r  various t r a i t s  o r  reasons i n  
the 1984/85 season and those planned f o r  the 1985/86 
season (excluding crosses f o r  a l te rna t i ve  plant types). 

Number o f  crosses 
Trai  t/Reason 1984/85 1985/86 

Ascoch t a  fabae resistance + 50 
o t r y t i s  f s  resistance 64 

Uro ces fdbae resistance 10 Fii6kE X G s e  resistance 16 
~ r o t e i  n percentage 
Earliness 
Yie ld  
National programs 

Total - 212 - 374 



1.2.1.5. Resistance t o m  fabae: 

Resistance t o  Aphis - fabae i n  faba bean breeding l i n e s  was 

screened us ing  1027 l i n e s  f rom t h e  y i e l d  t r i a l s  o f  the  1984185 season 

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  5 w i t h  

l=ve ry  res i s tanc t ,  and 5-very suscept ible. Most l i n e s  (83%) were 

suscept ib le  w i t h  848 r a t e d  4.1 t o  5.0 and e igh t  were r a t e d  2.1 - 2.5, 

23 r a t e d  2.6 - 3.0 and 50 r a t e d  3.1 t o  3.5 (F igure  1.1). A l l  l i n e s  

(81) r a t e d  1 - 3.5 w i l l  be rescreened i n  1985/86. L.D. Robertson and 

C. Cardona 

1.2.1.6. Fros t  Resistance Screening 

Because o f  t h e  extreme f r o s t  experienced a t  Tel Hadya, Sy r ia  

i n  1985,the 5005 BPL accessions and 288 I L B  accessions grown i n  t h e  

1984185 season were evaluated f o r  f r o s t  res is tance on t h e  f o l l o w i n g  1-5 

r a t i n g  scale:  

1. No v i s i b l e  symptoms o f  damage. 

2. Upto 20% l e a f l e t s  i n  most p lan ts  show ye l l ow ing  o r  w i the r ing  but no 

damage t o  t h e  stem. 

3. 20 t o  50% l e a f l e t s  show damage, and some stem damage. Up t o  20% 

p lan ts  k i l l e d  above ground bu t  l a t e r  most p lan ts  recover. 

4. 50-75% l e a f l e t s  and stem damage and 20-50% p lan ts  k i l l e d  above 

ground l e v e l  b u t  l a t e r  some p lan ts  recover. 

5. A l l  l e a f l e t s  and stem above ground l e v e l  k i l l e d  - most p lan ts  do not  

recover. 



Score f o r  aphid res is tance  

F igure  1.1. D i s t r i b u t i o n  o f  aphid res is tance  i n  1027 l i n e s  where 1.0-2.0 
i s  very  r e s i s t a n t ,  2.1-2.5 r e s i s t a n t ,  2.6-3.0 moderately 
r e s i s t a n t ,  3.1-3.5 in te rmedia te  r e s i s t a n t ,  3.6-4.0 suscept ib le  
and 4.1-5.0 i s  very  suscept ib le .  



Among the  germplasm l i n e s ,  132 (2.5%) remained f r e e  " ra ted  1" 

(Table 1.6). Out o f  t h e  132 c o l d  t o l e r a n t  accessions, on ly  52 BPLs 

(Table 1.7) and 10 ILBs (Table 1.8) se t  pods and produced seeds wh i l e  

t h e  r e s t  on ly  set  pods and no o r  very few seeds were produced. 

However, du r ing  t h e  p o d - f i l l i n g  stage i n  1985 temperature was very 

high, and t h i s  may i n d i c a t e  t h a t  these 62 germplasm l i n e s  are a l s o  

t o l e r a n t  t o  h igh  temperature du r ing  t h i s  c r i t i c a l  reproduct ive  stage. 

This w i l l  be i nves t i ga ted  by p l a n t i n g  these genotypes very l a t e  i n  

1986, so as t o  expose them t o  h igh  temperature du r ing  pod-se t t ing  and 

pod- f i  11 i n g  stage. M. El-Sherbeeny and L.D. Robertson. 

1.2.2. Development o f  Improved C u l t i v a r s  and Genetic Stocks f o r  Assured 

No is tu re  Environments: 

Faba beans i n  most o f  the  ICARDA reg ion  are grown under h igh  

r a i n f a l  l lsupplementary i r r i g a t i o n .  I n  order  t o  ob ta in  h igh  and s tab le  

y i e l d s  genotypes w i t h  h igh  y i e l d  p o t e n t i a l  and res is tance t o  Ascochyta 

fabae, B o t r y t i s  fabae, Uromyces fabae, Orobanche crenata and 

Ditylenchus d ipsac i  are needed. Emphasis was, there fore ,  placed i n  

developing such genotypes. Sources o f  res is tance f o r  these paras i tes  

i d e n t i f i e d  f rom germplasm evaluat ion,  have been used i n  the  c ross ing  

program i n  increas ing  frequency. For t h e  1984185 season o f  the  crosses 

invo lved a t  l e a s t  one parent r e s i s t a n t  t o  a  pest (Table 1.5). This 

t r e n d  w i l l  cont inue w i t h  t h e  aim o f  i n v o l v i n g  a t  l e a s t  one pest 

r e s i s t a n t  uarent i n  most crosses. 

Crosses were undertaken i n  t h e  1984185 season a t  Tel Hadya, 

Sy r ia  f o r  several na t iona l  programs i n c l u d i n g  Egypt, Eth iopia,  China, 

and Sudan. Extreme f r o s t  l e d  t o  l oss  o f  many crosses because o f  k i l l  



Table 1.6. Screening o f  faba bean germplasm l ines  f o r  co ld  tolerance 
i n  the screenhouse a t  Tel Hadya 1984185. 

S e l f  Generation No. of No. o f  l i nes  i n  d i f f e r e n t  scores 
8PL o f  co ld  tolerance I/ 

1 2 3 4 5 

Increase 21 58 - 4 6 29 19 
~ u r i f i c a t i o n ~ ~  576 2 35 76 160 303 
5 376 6 6 26 120 218 
4 49 1 2 15 22 120 332 
3 161 - - 3 24 134 
2 1494 2 1 110 265 559 539 
1 1849 80 99 326 692 652 
ILB 288 21 45 76 9 2 54 
Total 5293 132 314 800 1796 2251 
X o f  Total 2.5 5.9 15.1 33.9 42.5 

1/ On the basis o f  1-5 v isual  scale where 1 = no damage; 
5 = a l l  plants k i l l ed .  

21 6 o r  more s e l f  generations. 



Table 1.7. Faba bean pure l ines  (BR) to lerant  t o  fmst .  
i den t i f i ed  i n  the screen house a t  ICARDA Tel 
Hadya. Syrl a 1984185. 

BPL I LB Origin Sel f  Generation 

Spain 
Spain 
Spain 
Spain 
Spain 
Spain 
Spain 
Spain 
Spain 
Spain 
Morocco 
Morocco 
U.S.R. 
Canada 
Syria 
Syria 
Ecuador 
Ecuador 
Ecuador 
Canada 
Columbia 
col  umbi a 
Col umbi a 
Columbia 
Columbia 
Columbia 
Columbia 
co1unbia 
Columbia 
Columbia 
Columbia 
China 
China 
China 
China 
colulnbia 
China 
ChiM 
China 
China 
China 
Spain 
Spain 
Spain 
Spain 
Spain 
Spain 
Spain 
Spai n 
Spain 
Turkey 



Table 1.8. Faba bean new accessions (ILB) to lerant  t o  
f ros t  i d e n t i f i e d  i n  the screen house a t  ICARDA, 
Tel Hadya, Syria 1984185. 

ILB No. Origin ILB No. Origin 

3128 China 3143 China 
3129 China 3144 China 
3130 China 3148 China 
3132 China 3187 China 
3135 China 3188 China 



o f  parents and la teness o f  p lan ts  a f t e r  f r o s t  recovery which l e d  t o  

many seed l o s t  t o  h igh  temperature a t  the  end o f  t h e  season. Some 

crosses among Sudanese parents were made i n  t h e  off-season a t  Shaubak, 

Jordan. For 1985/86 crosses w i l l  be made w i t h  Eth iopian,  Egyptian, 

Sudanese, Chinese, Tunis ian and Moroccan parents w i t h  l i n e s  w i t h  

var ious t r a i t s  requested by na t i ona l  programs. The crosses i n v o l v i n g  

Eth iopian,  Egypt ian and Sudanese parents w i l l  be made a t  t h e  L a t t a k i a  

coasta l  s i t e  t o  avo id  problems o f  f r o s t .  

1.2.2.1. Y i e l d  P o t e n t i a l :  

The breeding program a t  ICARDA f o r  faba beans and i t s  l i nkage  

w i t h  t h e  na t iona l  programs i s  schemat ica l ly  presented i n  F igure  1.2. 

This scheme makes use o f  an off-season nursery a t  Shaubak, Jordan a t  

the  F and F  - p re l im ina ry  screening nursery stage r e s u l t i n g  i n  a  two 
1 4 

year t ime saving. Also, Brassica napus i s  used f o r  segregat ing 

populat ions,  progeny rows, p re l im ina ry  screening nurser ies,  and 

p re l im ina ry  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  cont ro l .  S ingle p lan t  

se lec t ions  are made among and w i t h i n  the  F populat ions ( a t  Tel Hadya 
2 

f o r  y i e l d  and a t  Lat taquieh f o r  disease res is tance)  and F  (F ) progeny 
3 4 

rows grown where se lec t ions  are made f o r  p re l im ina ry  screening 

nurser ies  ( a f t e r  off-season increase).  Select ions are  made among F 
3 

progeny rows w i t h  b u l k i n g  o f  acceptable p lan ts  w i t h i n  rows. Lines are 

then advanced through p re l im ina ry  screening nurser ies  and pre l im inary ,  

advanced, e l i t e  and i n t e r n a t i o n a l  t r i a l s  us ing  m u l t i  l o c a t i o n  tes t i ng .  

Brassica napus i s  used f o r  p o l l i n a t i o n  con t ro l  f o r  growing F 
2 

populat ions,  F  progeny rows, p re l im ina ry  screening nurser ies and 
3 

pre l im ina ry  y i e l d  t r i a l s .  This reduces the  i n te r -m ix ing  o f  genotypes 



F l g u n  1.2. Faba Bean B r a r d t n ~  Pragram a t  ICARDA. 

Crosses - T r l  Hadya 

I 
II 

i' F2 Lat tak i r  

F2 Tel Hadya F j  Bab Janneh 
Screenhouse 

Progeny Rows Tel Hadya 
National Programs F3. F,, - Brassica 

I 
-Early generation l ines 4 F4, F5 PSN - Brassica 

National ~Pmgrams IShaubak 
Progeny Rows 4 PYT - Brassica 

T.H., Lat. 

F7* Increase Shaubak 
Brassica 1 PSN, PYT, AYT, EYT 

AYT Large Seeded 

1 Tel Hadya. Terbol. 
Jinderis, Tunisia 

EYT 

h a l l  Seeded 1 Tel Hadya Irr igated. 
Regional Yield Trials>-,FBISN Tel Hadya Rainfed. 

1 
Terbol 

FBIYT 

1 
On-Fann 
T r ia l s  



caused by bee p o l l i n a t i o n ,  which a l lows f o r  more m u l 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. 

Dur ing 1985 extreme f r o s t  was recorded a t  Tel Hadya, ICARDA 

which r e s u l t e d  i n  l oss  o f  many faba bean y i e l d  t r i a l s  and increases. 

I n  the  t r i a l s  harvested t h e  y i e l d  l e v e l s  were very much reduced w i t h  

the  h ighest  y i e l d  repor ted  i n  a r e p l i c a t e d  t r i a l  o f  only  2.5 t / h a  

compared t o  4.9 t / h a  i n  the  1983/84 season (Table 1.9). Repl icated 

y i e l d  t r i a l s  o f  1150 l i n e s  were conducted a t  Tel Hadya under i r r i g a t e d  

cond i t ions  and a t  J i n d e r i s  under r a i n f e d  cond i t ions  du r ing  the  1984/85 

season. Only 18 e n t r i e s  exceeded t h e  best check a t  t h e  5% p r o b a b i l i t y  

l eve l .  A combination o f  h igh  C.V.'s and the  f r o s t  res is tance o f  the  

best check was responsib le f o r  t h i s .  I n  t h e  FBIYT-S and FBEYT-S 26 

e n t r i e s  exceeded t h e  best small seeded check. 

A t  Terbol i n  t h e  1984/85 season y i e l d s  were h igh  w i t h  the  best 

y i e l d  repor ted  o f  5.8 t / h a  (Table 1.10). En t r i es  tes ted  a t  Terbol i n  

1984/85 numbered 965, o f  these on ly  f o u r  exceeded t h e  best check a t  t h e  

5% p r o b a b i l i t y  l eve l .  I n  t h e  FBIYT-S and FBEYT-S 20 l i n e s  exceeded t h e  

best small seeded check a t  t h e  5% p r o b a b i l i t y  lend. 

A t o t a l  o f  3838 F s i n g l e  p lan t  se lec t ions  were made i n  the  
2 

1984/85 season which w i l l  be grown i n  F progeny rows dur ing  t h e  
3 

1985/86 season. From t h e  p re l im ina ry  y i e l d  t r i a l s  ( l a r g e  and smal l )  

665 s i n g l e  p l a n t  se lec t i ons  were made which w i l l  be grown i n  progeny 

rows dur ing  t h e  1985186 season. From t h e  F progeny rows o f  1984/85 
3 

282 l a r g e  seeded and 141 small seeded se lec t ions  were made and sent t o  

t h e  off-season f o r  increase t o  inc lude i n  the  1985186 p re l im ina ry  y i e l d  

t r i a l s .  Add i t i ona l l y ,  562 l a r g e  seeded and 55 small seeded se lec t ions  
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were made f rom t h e  F progeny rows t o  s t a r t  F p re l im ina ry  screening 
3 4 

nurser ies  i n  t h e  1985/86 season. 

N ine ty - four  l i n e s  f rom both  t h e  l a r g e  and smal l  seeded 

p r e l i m i n a r y  y i e l d  t r i a l s  were se lec ted  f rom 712 and 90 l i n e s ,  

respect ive ly ,  f o r  i n c l u s i o n  i n  t h e  1985186 advanced y i e l d  t r i a l s .  From 

94 l a r g e  seeded and 83 small seeded l i n e s  t e s t e d  i n  1984185 advanced 

y i e l d  t r i a l s  45 each were se lec ted  f o r  e l i t e  y i e l d  t r i a l s  i n  1985186. 

L.D. Robertson. 

1.2.2.2. Disease Resistance: 

The major disease res is tance work, as mentioned e a r l i e r ,  was 

c a r r i e d  out  a t  Lattaquieh. A t  t h i s  l o c a t i o n  environmental cond i t ions  

are conducive f o r  t h e  development o f  na tu ra l  ep iphy to t ics .  But i n  

order  t o  ensure proper screening, a r t  i f  i c i a l  e p i p h y t o t i c s  were 

developed. 

Ascochyta b l i g h t :  Various sources o f  res is tance were used t o  make 50 

crosses f o r  ascochyta b l i g h t  i n  1984185 and these w i l l  be screened i n  

1985186 a t  L a t t a k i a .  Nine F progenies, a l l  se lec ted  f rom one cross 
4 

made between BPL 460 and ILB 37, were screened i n  t h e  1984185 season. 

Seven l i n e s  were r a t e d  1 and t h e  o ther  two were r a t e d  3. These l i n e s  

are t o  be t e s t e d  i n  p r e l i m i n a r y  y i e l d  t r i a l s  i n  1985186. F 
2 

populat ions from e i g h t  crosses f o r  ascochyta b i g h t  res is tance were 

screened i n  1984185 w i t h  75 s i n g l e  p l a n t  se lec t i ons  made f o r  increase 

i n  t h e  off-season and rescreening i n  1985186. 



Chocolate spot: Adopting a two-cycle screening technique considerable 

progress was made i n  i d e n t i f y i n g  promising sources o f  res is tance t o  

B o t r y t i s  fabae. I n  t h e  F nursery 45 l i n e s  se lec ted  f rom 14 crosses i n  
4 

1984 were screened. O f  t h e  45 t e s t  e n t r i e s  inc luded i n  t h i s  nursery, 

41 were r a t e d  3, w i t h  t h e  remaining 4 e n t r i e s  r a t e d  5. Spreader rows 

were r a t e d  9. 

Seeds from 27 s i n g l e  p l a n t  se lec t ions  and 36 un i fo rm bu lk  rows 

were harvested. These seeds were p lan ted  a t  Bab-Janneh i n  t h e  1985 

off-season t o  ob ta in  enough seeds f o r  f u r t h e r  eva lua t ion  f o r  disease 

res is tance,  and a l so  t o  p rov ide  seeds f o r  an F p re l im ina ry  screening 
6 

and y i e l d  t r i a l s .  One l i n e  (S81077-1) se lec ted  from a cross between 

BPL 18 (Chocolate spot r e s i s t a n t )  and Reina Blanca ( l a r g e  seeded) was 

mass se lec ted  f o r  res is tance and y i e l d  and increased i n  t h e  off-season 

f o r  m u l t i l o c a t i o n  y i e l d  tes t i ng .  

Th i r teen crosses were screened f o r  B.fabae res is tance w i t h  68 

s i n g l e  p lan t  se lec t ions  made f o r  res is tance and increased i n  t h e  

off-season f o r  rescreening f o r  disease res is tance.  A d d i t i o n a l l y  64 new 

crosses were made f o r  chocolate spot resistance. 

Durable Disease Resistance: Considerable evidence i s  avai lab1 e today on 

t h e  presence o f  great pathogenic v a r i a b i l i t y  i n  B. fabae and - -  A. fabae. 

Therefore, t h e  program cont inued t o  focus on t h e  development o f  durable 

sources f o r  res is tance t o  these major pathogens. Conbinat ion o f  genes 

f rom p lan ts  w i t h  d i f f e r e n t  mechanisms f o r  res is tance should r e s u l t  i n  

l i n e s  having more durable res is tance than those having s imply one 

mechanism f o r  res is tance.  I n  ou r  program, genotypes were observed t h a t  

had d i f f e r e n t  mechanisms f o r  res is tance such as hype rsens i t i v i t y ,  

to lerance,  disease escape, and others. Therefore, several crosses were 



made i n  1983 and t o  combine genes for  such mechanisms in to  one cu l t ivar  

w i t h  durable resistance. 

F Botrytis x Botrytis: This nursery included 31 t e s t  en t r ies  selected 
4 

from F progenies of 17 crosses made i n  1983 between several chocolate 
2 

spot-resistant sources. F plants were grown i n  rows 2 m long and 
4 

50 cm apart. In t h i s  nursery 4 en t r ies  were rated 1. and 27 rated 3. 

Plants in spreader rows were rated 9. Seeds from 21 s ingle  plant 

selections,  and a l so  from 21 uniform bulk rows were planted a t  

Bab-Janneh during the 1985 off-season t o  provide enough seeds f o r  

multilocatoin evaluation, pur i f icat ion,  and preliminary screening and 

yield  t r i a l s  in 1985/1986. 

F Ascochyta x Ascochyta: This nursery consisted of 68 t e s t  entr ies  
4 

selected from F progenies of 31 crosses made i n  1983 between several 
2 

Ascochyta blight - res i s tan t  sources. F plants were grown in rows 2 m 
4 

long and 50 cm apart. In t h i s  nursery 7 en t r ies  were rated 1, and 60 
rated 3. Plants in spreader rows were ra ted 9. 

Seeds from 90 single plant selections were planted a t  
Bab-Janneh during the 1985 off-season t o  produce enough seeds f o r  
multilocation evaluation, and a l so  f o r  purification and a preliminary 

y ie ld  t r i a l  i n  1985/86. 

Multiple Disease Resistance: In 1984/85 16 crosses were made combining 

resistance t o  two pathogens. These will be sown for  resistance i n  
1985/86 a t  Lattakia. L.D. Robertson and S.Hanounik. 

Yield t e s t i ng  of disease res i s tan t  selections: From 356 progeny rows 
of disease res is tant  selections from Lattakla. 111 selections f o r  



y i e l d  were made and increased I n  t h e  off-season f o r  pre l i rn lnary y i e l d  

t r i a l s  i n  1985186. I n  1984/85 71 disease r e s f s t a n t  se lec t ions  were 

grown i n  p re l im ina ry  y i e l d  t r i a l s  and 39 were selected f o r  advanced 

y i e l d  t r i a l s  i n  1985186. L.D. Robertson and S. Hanounik. 

1.2.2.3. A d a p t a b i l i t y  o f  Faba Beans: 

Previous repor ts  have r e f e r r e d  t o  the  l ack  o f  wide a d a p t a b i l i t y  

found f o r  faba beans over many environments. I n  1984 a ser ies  o f  25 

crosses were made between f i v e  l i n e s  a t  ICARDA and f i v e  l i n e s  f rom 

N.Europe (Uni v. o f  Hohenheim) t o  produce populat ions f o r  s i  mu1 taneous 

s e l e c t i o n  and r e c i p r o c a l  t e s t i n g  fo l lowed by s e l e c t i o n  and 

recombination t o  produce a faba bean germplasm pool w i t h  wide 

a d a p t a b i l i t y .  I n  1985 double crosses among t h e  F ' s  o f  the  o r i g i n a l  25 
2 

crosses were made and they w i l l  be grown i n  1985186 t o  produce t h e  base 

popu la t ion  f o r  se lect ion.  

Another approach t o  t h e  problem o f  a d a p t a b i l i t y  i s  t o  send 

segregat ing populat ions f rom crosses o f  l o c a l  populat ions w i t h  1 ines 

se lec ted  fo r  s p e c i f i c  t r a i t s  t o  p rov ide  usefu l  v a r i a b i l i t y  f o r  

s e l e c t i o n  a t  d i f f e r e n t  loca t ions .  Crosses made i n  1985 and those 

planned f o r  1986 f o r  na t i ona l  programs are l i s t e d  i n  Table 1.5. 

P rov id ing  o f  populat ions w i t h  s p e c i f i c  t r a i t s  and a d a p t a b i l i t y  t o  

var ious cond i t ions  w i  11 be o f  inc reas ing  importance i n  coming years. 

S p e c i f i c  t r a i t s  requested inc lude r u s t ,  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 I V S  types and a l s o  l a r g e  seeded types such as 'Reina 

Blanca' and 'New Mamnouth' w i t h  wider a d a p t a b i l i t y  have been requested. 



Addit ional ly.  F progenies and l i nes  f r o m  prel iminary and 
3 

advanced y i e l d  t r i a l s  have been sent t o  national programs f o r  select ion 

i n  d i f f e r e n t  environments. Populations and 1 ines d is t r ibu ted  f o r  the 

l a s t  two years o f  t h i s  type are l i s t e d  i n  Table 1.11. 

Mater ia l  has been used d i r e c t l y  and through select ion w i th in  

bulks and l i nes  by breeders on s i te .  Six l i nes  were selected i n  

N.Yemen f o r  fu r ther  t es t i ng  i n  rep l icated t r i a l s .  I n  Sudan 15 l ines  

were selected f o r  resistance t o  bean l ea f  r o l l  v i rus and a request has 

been made f o r  crossing o f  these w i th  Sudanese parents. These crosses 

w i l l  be made i n  1985186. I n  Tunis more than 300 single plant 

selections were made from ICARDA supplied F bulks and F progenies. 
3 3 

I n  China 11 determinate progenies were ra ted "very good" and 14 ra ted 

"good". O f  the F progenies 9 were ra ted "very good" and 44 were rated 
3 

"good". L.D.Robertson. 

1.2.2.4. Al ternat ive Plant Type Faba Bean Genetic Stocks: 

Determinate Faba Bean Genetic Stocks: The determinate habi t  i s  o f  

potent ia l  importance i n  faba bean production areas which are e i ther  

i r r i g a t e d  or are h igh ly  f e r t i l e .  I t s  use w i l l  stem from the 

curtai lment o f  vegetative growth, which i s  cur ren t l y  excessive under 

these conditions, and a corresponding increase i n  harvest index. 

The ' topless'  mutant f r o m  N. Europe i s  poorly adapted t o  the 

Mediterranean environment, and e f f o r t s  are being made t o  t ransfer  the 

character i n t o  an adapted background. Crosses made wi th  a t  least  one 

determinate parent numbered 296 t h i s  season. These were increased i n  

the off-season and F populations w i l l  be screened f o r  determinate 
2 



Table 1.11. D i s t r i b u t i o n  o f  F and F bulks and e a r l y  generat ion 
l i n e s  t o  Nat ional  %rograrn? i n  1984 and 1985. 

Year Country No. o f  Type o f  m a t e r i a l  
l i n e s l c r o s s e s  

Tun is ia  
Tun is ia  
Tun is ia  
Tun is ia  
China 
China 
China 
China 
E th iop ia  
E9Y p t  
Sudan 
N.Yernen 
E th iop ia  
Morocco 
Tun is ia  
Tunis ia  
Tunis ia  

Sudan 
Egypt 
China 

AYT-L 
PYT-L 
F3 Progenies 
F3 Bulks 
F Progenies 
~ g t e r m i  nate Progenies 
F3 Progenies 
PYT l i n e s  
FL and F Bulks 
PVT l i n e ?  
PYT l i n e s  
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 n g  Nursery-ear ly  
generat ion l i n e s  
F3 Bulks 
4 mass se lec t i ons  
Determinate 1 ines 



p lan ts  i n  the  1985/86 season. 

From F populat ions 1362 determinate s i n g l e  p lan ts  were 
2 

selected and w i l l  be grown i n  F progeny rows du r ing  1985186. I n  the  
3 

1984185 season 237 s i n g l e  p lan ts  were selected f rom F progeny rows and 
3 

they w i l l  be grown i n  F progeny rows du r ing  1985/86. Also 237 F 
4 3 

progenies and PYT-determinate sing1 e p lan t  se lec t ions  were se lec ted f o r  

a pre l im inary  screening nursery. 

Repl icated y i e l d  t r i a l s  were conducted w i t h  348 determinate 

l i n e s  and r e s u l t s  are summarized i n  Table 1.12. Because o f  f r o s t  t he  

determinate l i n e s  d i d  much poorer i n  comparison t o  t h e  check than i n  

t h e  1983/84 season. This i s  because t h e  determinate l i n e s  were more 

suscept ib le than t h e  best check which has been developed a t  Tel Hadya 

over many years o f  se lec t i on  w i t h  exposure t o  f r o s t .  No l i n e s  were as 

h igh  y i e l d i n g  as the  best check ( ILB 1814) b u t  s i x t y - s i x  were as h i g h  

y i e l d i n g  as t h e  second check ( ILB 1816) i n  t h e  p re l im ina ry  y i e l d  

t r i a l s .  The advanced determinate y i e l d  t r i a l  was p lan ted a t  two dates 

t o  i nves t i ga te  t h e  hypothesis t h a t  e a r l i e r  p l a n t i n g  was advantageous 

w i t h  determinate types b u t  extreme f r o s t  w i t h  the  s u s c e p t i b i l i t y  o f  the  

determinate l i n e s  r e s u l t e d  i n  no advantage t o  e a r l i e r  p l a n t i n g  and the  

f i r s t  date o f  p l a n t i n g  t r i e d  was completely k i l l e d  ( i nc lud ing  t h e  

indeterminate check). I n  1985186 t h e  determinate t r i a l s  w i l l  be 

p lan ted a t  L a t t a k i a  on t h e  coast where f r o s t  i s  not  a problem as w e l l  

as a t  Tel Hadya t o  get a c l e a r e r  p i c t u r e  o f  the  determinate l i n e ' s  

y i e l d  po ten t ia l .  L.D.Robertson. 

Independent vascular  supply l i n e s  (IVS): These are l i n e s  where each 

f lower  i n  a raceme has an independent vascular supply, t he  r e s u l t  o f  

which i s  t h a t  a l l  f lowers i n  a raceme produce pods and f lower  shedding 
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i s  greatly reduced. These IVS l ines  have been grown a t  ICARDA in 

1984/85 for  the  f i r s t  time and ten crosses were made though only a few 

seeds of each cross were obtained because of f ro s t  suscept ibi l i ty  of 

the  s i x  l ines  received from the University of Durham. Crosses will 

again be made in 1985/86 with Mediterranean types and a replicated 

yield t r i a l  of IVS l ines  and selections from IVS F and F populations 

d 4 
grown in 1984/85 will be conducted a t  Tel Ha ya and Lattakia. 

L.D.Robertson. 

1.2.3. Cul t i v a r s  f o r  Low-rainfall Envi ronmts :  

Efforts have been made t o  develop high and s table  yielding faba 

bean cu l t ivars  and agronomy capable of producing an economic dry seed 
yield  in  low ra infa l l  (300-400 mn) environments so tha t  farmers there 

may get another crop option and may diversify t h e i r  cropping. Usually, 
two se t s  of a l l  t r i a l s  are  planted, one rainfed and one with 

supplemental i r r igat ion.  This year, because a l l  the  i r r igated t r i a l s  

were l o s t  t o  f r o s t ,  the rainfed t r i a l s  were i r r iga ted  t o  provide 

resul ts  expected under i r r igat ion.  This led t o  only the FBAYT-R and 

FBPYT-S being grown under rai nfed conditions in 1984/85 (Table 1.13). 

No en t r ies  s ignif icant ly  exceeded the best check (ILB 1814) b u t  15 

exceeded the other, small seeded check (ILB 1816). This i s  mainly due 
t o  f ro s t  resistance of ILB 1814. Work on rainfed t e s t i ng  of faba beans 
will be cur ta i led in 1985/86 with work limited t o  i r r iga ted  conditions. 

L.D.Robertson. 



1.2.4. Breeding Methods: 

1.2.4.1. Studies on Outcrossing: 

I n  la rge-sca le  breeding programs out-crossing due t o  i nsec t  

p o l l i n a t o r s  i s  undesi rable because t h i s  makes i t  d i f f i c u l t  t o  main ta in  

t h e  genet ic  i d e n t i f y  o f  many d i f f e r e n t  1  ines. To prevent out-crossing 

cumbersome and c o s t l y  methods o f  i s o l a t i o n  such as distance, 

insec tproof  cages o r  i n d i v i d u a l  bagging o f  p lan ts  w i t h  ny lon nets have 

had t o  be used. 

The e f f e c t  on bee a c t i v i t y  and outc ross ing  ra tes  o f  us ing 

Brassica and t r i t i c a l e  t o  surround faba bean increase p l o t s  i s  shown i n  

Tables 1.14 and 1.15 and which sumnarize th ree  years o f  tes t ing .  

Brassica and t o  a  lesser  ex ten t  t r i t i c a l e ,  were very e f f i c i e n t  i n  

reducing bee a c t i v i t y  observed w i t h i n  6 x  12 m faba bean p lo t s .  

However, t h i s  s i g n i f i c a n t  reduc t ion  i n  bee a c t i v i t y  d i d  not r e s u l t  i n  a  

corresponding reduct ion  o f  i n t e r - p l o t  ou tc ross ing  ra tes  w i t h  on l y  a  non 

s i g n i f i c a n t  change from 11 t o  9% found. Counts o f  bee a c t i v i t y  took 

i n t o  cons idera t ion  i n t e r - p l o t  and i n t r a - p l o t  a c t i v i t y .  To separate 

these, would have requ i red  watching each bee t o  see when i t  came i n t o  

and out  o f  t h e  6 x  12 m faba bean p l o t ,  an impossible task. Faba bean 

outc ross ing  i s  not poss ib le  w i thout  bee a c t i v i t y  and normal ly a  

reduc t ion  o r  increase o f  bee a c t i v i t y  w i l l  decrease o r  increase t h e  

ra tes  o f  outcrossing. Since the re  was not  a  s i g n i f i c a n t  reduc t ion  o f  

i n t e r - p l o t  ou tc ross ing  w i t h  Brassica o r  t r i t i c a l e  separat ion o f  faba 

bean p l o t s ,  even though the re  was a  l a r g e  decrease o f  bee a c t i v i t y  

w i t h i n  faba bean p lo t s ,  i t  can be assumed t h a t  the  e f f e c t  o f  the  

a t t r a c t a n t  crop (Brassica)  and t h e  phys ica l  b a r r i e r  ( t r i t i c a l e )  was t o  

reduce most ly faba bean i n t r a - p l o t  bee a c t i v i t y ,  which should be 



Table 1.14. E f f e c t  o f  i s o l a t i o n  mechanisms on t h e  number o f  honey bees and 
s o l i t a r y  bees making p o s i t i v e  v i s i t s  t o  faba bean f lowers. 
Means o f  s i x  sco r ing  dates, four  r e p l i c a t i o n s  (Tel Hadya, 
Syr ia) .  

Separator No. o f  p o s i t i v e  v is is ts /3 -min  observat ions pe r iod  
, , 1983 1984 

RB " sB2/ PB SB 

Brassica 0.5 0.7 0.3 0.7 
F i E Z i e  7.5 2.7 1.6 1.6 
Bare ground check 21.7 8.2 1.9 2.4 

11 Honey bees 
21 S o l i t a r y  bees, main ly  Anthophora canescens 
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followed by a concomittant reduction i n  intra-plot  outcrossing rates.  

Although Brassica and t r i t i c a l e  did not d i f f e r  in inter-plot  

outcrossing, Brassica was more e f f ic ien t  in reducing bee act ivi ty .  

This should be followed by lower intra-plot  outcrossing rates.  Work 

will continue using Brassica and since the widths of separation w i t h  

Brassica did not affect  bee ac t iv i ty ,  future  studies will be conducted 

with 2 m separation between faba bean plots. This will lead t o  a 

substantial  reduction in land planted t o  Brassica and make the system 

more e f f ic ien t .  

If the hypothesis tha t  Brassi ca reduces intra-plot  outcrossing 

is correct ,  then i t  could be used f o r  breeding programs when large 

numbers of plants or l ines  are grown closely packed and there  i s  a need 

t o  minimize inter- l ine  or  inter-plant outcrossing. Also, this would 

provide a technique f o r  se l f ing  l ines  in ear ly  generations so  as t o  f i x  

t h e i r  genetic composition. This will be investigated by growing six 
one-meter rows of a white hilum check, Reina Blanca, dis t r ibuted evenly 
within 12 x 12 m Brassica surrounded plots containing 120 progeny rows 

in s i x  ranges. A similar pattern will be grown i n  a separate f i e l d  

with no Brassica t o  serve as a check. 

1.2.4.2. Studies on Selection Cri ter ia :  

A subset of the  F populations from 15 crosses involving 5 f o r  
2 

large x large seeded parents, 5 f o r  large x small seeded parents, and 5 

f o r  small x small seeded parents was grown a t  Tel Hadya and studied 

for  yie ld  and yield components in 1983/84. Analysis was done using 

path coefficients t o  determine d i rec t  and indirect  effects  in 1985. 



Table 1.16 shows 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  f o r  a l l  15 

crosses. This shows the  t r a i t  w i t h  t h e  l a r g e s t  d i r e c t  e f f e c t  on y i e l d  

i s  seeds/plant fo l lowed by 10 seed weight. Even though pods/plant had 

a  nons ign i f i can t  d i r e c t  e f f e c t  on y i e l d ,  i t  had a  s t rong  c o r r e l a t i o n  

due t o  a  l a r g e  i n d i r e c t  e f f e c t  through seeds/plant. I n d i r e c t  s e l e c t i o n  

f o r  seed number can e a s i l y  be done us ing  pods/plant because o f  the  h i g h  

c o r r e l a t i o n  between the  two ( r  = 0.841**). A lso pod length  can be used 

t o  increase y i e l d  because i t  has both  a  d i r e c t  e f f e c t  and an i n d i r e c t  

e f f e c t  through 10 seed weight which i s  not negated by a  l a r g e  i n d i r e c t  

e f f e c t  through seeds/plant as w i t h  s e l e c t i o n  f o r  10 seed weight i t s e l f .  

The same general p a t t e r n  was found regardless o f  seed s i z e  o f  the  

parents o f  the  cross. L.D.Robertson. 
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1.3. Faba Bean Diseases:Epi demiology and In teg ra ted  Contro l  : 

As al ready i nd i ca ted  e a r l i e r  chocolate spot, ascochyta b l i g h t ,  

r u s t ,  and stem nematodes are considered t o  be among t h e  most important 

disease problems i n  faba beans throughout West Asia and Nor th  Af r ica .  

The use o f  r e s i s t a n t  c u l t i v a r s  i s  be l ieved t o  be t h e  most p r a c t i c a l  and 

the  l e a s t  expensive means o f  c o n t r o l  o f  these diseases. E f f o r t s  i n  

t h i s  area have been o u t l i n e d  i n  the  previous sec t ion  dea l i ng  w i t h  the  

development o f  genet ic  stocks and c u l  t i  vars. However, s tud ies  

concerning i n teg ra ted  con t ro l  , epidemiology, and disease development as 

r e l a t e d  t o  c e r t a i n  components o f  host res is tance,  undertaken a t  

La t tak ia  sub-s i te  i n  the  1984/85 season, are repor ted  below. 

1.3.1. I n teg ra ted  Contro l  o f  Ascochyta b l i g h t  

The o b j e c t i v e  o f  t h i s  work was t o  develop i n teg ra ted  c o n t r o l  

s t ra teg ies  f o r  ascochyta b l i g h t  through the  combination o f  genet ic  

res is tance and chemical t reatments. Three ascochyta b l  i gh t - res i s tan t  

(BPL 472, 460, and 74), one moderately r e s i s t a n t  ( I L B  1814) and one 

suscept ib le  ( ILB 1820) faba bean genotypes were evaluated f o r  t h e i r  

response t o  f o u r  chemical treatments as fo l l ows :  1)  BRAVO-500 

( c h l o r o t h a l o n i l  40%), a contact  fungic ide,  app l ied  t o  the  f o l i a g e  once 

only ,  a t  the  r a t e  o f  2.5 m l / l  o f  water, one day before a r t i f i c i a l  

i nocu la t i on ,  2) DEROSAL-60 WP (carbendazim 59%), a systemic fung ic ide ,  

app l ied  t o  the  f o l i a g e  once only  (0.5 g / l  o f  water),  when f i r s t  l e s i o n  

was observed a f t e r  a r t i f i c i a l  i nocu la t i on ,  3) DEROSAL-60 WP, used as a 

seed dressing treatment a t  the  r a t e  o f  7.5 g/kg seeds, and 4)  

untreated con t ro l  sprayed w i t h  water on ly  (Table 1.17.1). A s p l i t  p l o t  

design w i t h  chemical treatments i n  the  main p l o t ,  and faba bean 
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genotypes i n  t h e  s u b - p l o t ,  was used w i t h  t h r e e  r e p l i c a t i o n s .  A l l  

t r e a t m e n t s  were i n o c u l a t e d  a r t i f i c i a l l y  w i t h  - -  A. fabae 110 days a f t e r  

sowing employ ing 300,000 spores/ml o f  water.  

The r e s u l t s  o f  t h i s  t e s t  (Tab le  1 .17 .1 )  i n d i c a t e d  t h a t  d i s e a s e  

s e v e r i t y  was a f f e c t e d  by chemica l  t r e a t m e n t s  and t h e  h o s t  r e s i s t a n c e  

b u t  more so by t h e  combined e f f e c t s  o f  t h e  two. D isease s e v e r i t y ,  on 

t h e  ascochyta  b l i g h t - s u s c e p t i b l e  genotypes ILB 1820, decreased 

s i g n i f i c a n t l y  f r o m  a  h i g h  l e v e l  o f  9 i n  u n t r e a t e d  t o  a  l ow  l e v e l  o f  

4.33 i n  BRAVO-treated p l o t s  (Tab le  1.17.1 ,Fig.l.3). S i m i l a r  t r e n d s  were 

observed on t h e  r e m a i n i n g  genotypes. One f o l i a r  a p p l i c a t i o n  o f  

BRAVO-500, was s i g n i f i c a n t l y  more e f f e c t i v e  t h a n  b o t h  f o l  i a r  and seed 

d r e s s i n g  t r e a t m e n t s  withDEROSAL-60 WP. I n  u n t r e a t e d  p l o t s ,  t h e  use o f  

h o s t  r e s i s t a n c e  o n l y ,  decreased d i sease  s e v e r i t y  s i g n i f i c a n t l y ,  f r o m  a  

h i g h  l e v e l  o f  9  on t h e  Ascochyta b l i g h t - s u s c e p t i b l e  genotype I L B  1820, 

t o  an i n t e r m e d i a t e  l e v e l  o f  5  on t h e  moderate r e s i s t a n t  genotype ILB 

1814, and f i n a l l y  t o  a  l ow  l e v e l  o f  about 3 on t h e  r e m a i n i n g  r e s i s t a n t  

genotypes BPL 460, 472 and 74. A l though  decreases i n  d i sease  s e v e r i t y  

due t o  chemical  t r e a t m e n t s  o r  h o s t  r e s i s t a n c e  a l o n e  were s i g n i f i c a n t ,  

such decreases were sharper  when b o t h  a p p l i c a t i o n  o f  an e f f e c t i v e  

chemica l  and hos t  r e s i s t a n c e  were combined i n  one t r e a t m e n t .  

1.3.2. Epidemiology:  

1.3.2.1. R e l a t i o n s h i p s  between Faba Bean L e a f  Age and S u s c e p t i b i l i t y  t o  

B o t r y t i s  fabae  and  Ascochyta  - fabae: 

I n f o r m a t i o n  on t h e  r e l a t i o n s h i p s  between t h e  age o f  faba  bean 

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



I ILB 1820 

BPL 74 
p-- ----a 

BPL 74 + BRAVO 
+------ 

Time (Week) 

F igure  1 .3 .Progress o f  ascochyta b l i g h t  on t h e  suscept ib le  host  
ILB 1820, wi thout  ( 0 - 0 )  and w i t h  ( * - 0 )  chemical 
pro tec t ion ,  and the  r e s i s t a n t  host  BPL 74 wi thout  
( 0 - - - 0 )  and w i t h  (-----) chemical pro tec t ion .  



R e s u l t s  f r o m  l a s t  y e a r  i n d i c a t e d  t h a t ,  a t  t h e  100% podding stage, l e a f  

t i s s u e  was more s u s c e p t i b l e  t o  - -  B. fabae t h a n  pod t i s s u e ,  b u t  t h e r e  were 

no s i g n i f i c a n t  d i f f e r e n c e s  i n  s u s c e p t i b i l i t y  t o  - A. - fabae among l e a f ,  

stem, o r  pod t i s s u e s .  It i s  known t h a t  these  pathogen f i r s t  i n f e c t  

l e a f  t i s s u e  and t h e n  o t h e r  p l a n t  organs. There fo re ,  a d d i t i o n a l  

i n f o r m a t i o n  i s  needed on t h e  r e l a t i o n s h i p s  between l e a f  age and 

s u s c e p t i b i l i t y  t o  - B. - fabae and - A. - fabae, t o  h e l p  unders tand t h e  

development of these  d iseases,  t h e i r  epidemiology,  and a l s o  t o  improve 

e x i s t i n g  s c r e e n i n g  techn iques  and chemica l  c o n t r o l  s t r a t e g i e s .  

Hea l thy  l e a v e s  f r o m  t h e  2nd, 4 t h ,  6 th ,  8 t h ,  l o t h ,  and 1 2 t h  node 

p o s i t i o n s ,  o f  t h e  S y r i a n  l o c a l  l a r g e  faba bean c u l t i v a r  ILB  1814, were 

c o l l e c t e d  f r o m  t h e  f i e l d .  These were l a y e d  f l a t  on a  m o i s t ,  2  cm t h i c k  

sponge, l i n n i n g  t h e  bo t tom o f  9 0 x 4 0 ~ 5  cm meta l  pan, then  i n o c u l a t e d  

s e p a r a t e l y  w i t h  -- B.fabae, and -- A.fabae. A f t e r  6 days f r o m  i n o c u l a t i o n ,  

i n f e c t i o n s  by each pathogen were r a t e d  on ICARDA's 1-9 s c o r i n g  sca le .  

A  s p l i t  p l o t  des ign  w i t h  lea f -node  p o s i t i o n  i n  t h e  main p l o t ,  and 

pathogens i n  t h e  s u b - p l o t  was used w i t h  5  r e p l i c a t i o n s .  

The r e s u l t s  o f  t h i s  s t u d y  i n d i c a t e d  t h a t  d isease s e v e r i t i e s  

caused by -- B.fabae and -- A.fabae, were s i g n i f i c a n t l y  l ower  (P = 0.05) on 

younger t o p  leaves t h a n  on o l d e r  bo t tom leaves (F ig .  1.4). A l though  

t h e  l e v e l  o f  l e a f  damage by -- B.fabae was s i g n i f i c a n t l y  (P = 0.05) 

g r e a t e r  than  t h a t  by  -- A.fabae on leaves f r o m  node p o s i t i o n s  2. 4, and 6, 

i t  was s i g n i f i c a n t l y  (P = 0.05) l o w e r  on leaves f r o m  node p o s i t i o n s  8, 

10, and 12. R e s u l t s  f r o m  t h i s  s t u d y  i n d i c a t e d  t h a t  a r t i f i c i a l  

i n o c u l a t i o n s ,  done when bo t tom leaves have f u l l y  developed, may become 

more e f f i c i e n t  f o r  e f f e c t i v e  screening.  



r 

- 

. 

B o t r y t i s  fabae . 

- 

1 r I I I I I 

Node p o s i t i o n  from base 

Figure 1.4. Relat ionships between faba bean l e a f  age and s u s c e p t i b i l i t y  
t o  B o t r y t i s  fabae and Ascochyta fabae. 



1.3.2.2. Chocolate Spot Progress as Related t o  Cer ta tn  Components of 
Resistance i n  Faba Bean: 

Several l i n e s  w i t h  res is tance t o  chocolate spot have recen t l y  

been i d e n t i f i e d  a t  ICARDA. Although these l i n e s  prevented t h e  b u i l d  up 

o f  h igh  epidemic p ropo r t i on  a t  many loca t ions ,  the  speed of disease 

progress was found t o  vary f rom one l i n e  t o  another under the  same 

f i e l d  condi t ions.  This i nd i ca ted  t h a t  d i f f e rences  among these l i n e s  

can probably be due t o  d i f f e rences  i n  t h e i r  e f f i c i e n c y  t o  suppress o r  

delay spore germination, penetrat ion,  incubat ion  and l a t e n t  periods, o r  

sporu lat ion.  Therefore, an attempt was made t o  quan t i f y  some o f  these 

components on c e r t a i n  chocolate spo t - res i s tan t  l i n e s ,  so t h a t  i t  would 

be poss ib le  t o  i d e n t i f y  l i n e s  t h a t  a f f e c t  most t h e  speed o f  disease 

progress, This w i l l  he lp  a l s o  t o  develop l i n e s  w i t h  durable res is tance 

by gene recombination. 

Healthy leaves a t  the  8 t h  node pos i t i on ,  were c o l l e c t e d  from 

t h e  chocolate spo t - res i s tan t  BPL 710, 1179 and 1196, and a l s o  f rom t h e  

chocolate spot suscept ib le  Rebaya-40, faba bean l i n e s  grown i n  the  

f i e l d .  These leaves were inocu la ted  separa te ly  w i t h  2 i s o l a t e s  of 

B.fabae, employing a m o d i f i c a t i o n  o f  the  detached l e a f  technique. A -- 
s p l i t  p l o t  design w i t h  faba bean genotypes i n  the  main p l o t  and 

i s o l a t e s  o f  -- B-fabae i n  t h e  sub-plot was used, w i t h  5 r e p l i c a t i o n s .  

Three parameters, the  apparent i n f e c t i o n  ra te ,  the  incubat ion  

and the  l a t e n t  periods, were determined. The apparent i n f e c t i o n  r a t e  

( r )  was determined t o  measure t h e  speed o f  disease progress us ing  the  

equation: 
1 r =  - -- ( l o g  x2 - l o g  $1 

t -t 
2 1 



where: r = apparent i n f e c t i o n  ra te ,  t = t ime  i n  days, X = % necrosis  
1 

a t  t X = % necrosis  a t  t The incubat ion,  and t h e  l a t e n t  per iods 
1' 2 2' 

were determined by measuring t h e  t ime, f rom t h e  a r r i v a l  o f  spores t o  

l e a f  surface, u n t i l  t h e  appearance o f  t h e  disease symptoms, and t h e  

format ion o f  a new spore generat ion, respect ive ly .  

The r e s u l t s  o f  t h i s  study (Table 1.17.2 & Fig. 1.5) i n d i c a t e d  

t h a t  i s o l a t e s  B-9 and A-10 o f  -- B.fabae d i f f e r e d  s i g n i f i c a n t l y  (P = 0.05) 

i n  t h e i r  apparent i n f e c t i o n  ra te ,  incubat ion  and l a t e n t  per iods  across 

t h e  f o u r  faba bean l i n e s  inc luded i n  t h i s  t e s t .  The faba bean l i n e  BPL 

710 had t h e  longest  incubat ion  and l a t e n t  periods, fo l lowed by 1179, 

1196, and Rebaya-40. The faba bean l i n e  BPL 710 w i t h  t h e  longest 

incubat ion  and 1 a ten t  periods, had t h e  lowest apparent i n f e c t i o n  r a t e  

(slow disease progress),  whereas, Rebaya-40 w i t h  t h e  shor tes t  

incubat ion  and l a t e n t  periods, had t h e  greates t  apparent i n f e c t i o n  r a t e  

( f a s t  disease progress). This  means t h a t  i f  spores o f  i s o l a t e  B-9 o f  

B.fabae, land on leaves o f  these l i n e s  a t  t h e  same time, BPL 710, 1179. -- 
and 1196 would de lay  t h e  appearance o f  diseaes symptoms by 2, 1.5, and 

1 day, respec t i ve l y  compared o t  Rebaya-40. It a l s o  i nd i ca tes  t h a t  BPL 

710, 1179, and 1196 would delay t h e  format ion o f  a new spore generat ion 

by 7, 5, and 4 days, r e s p e c t i v e l y  compared t o  Rebaya-40. These 

f i n d i n g s  were supported by f i e l d  observat ions (Fig. 1.6). BPL 710, 

1179, and 1196 w i t h  longer  l a t e n t  and incubat ion  periods, and w i t h  

lower apparent i n f e c t i o n  ra tes ,  a l lowed f o r  slower disease progress, 

compared t o  Rebaya-40 w i t h  sho r te r  incubat ion  and l a t e n t  periods, and a 

g rea te r  apparent i n f e c t i o n  rate. The study prov ided a q u a n t i t a t i v e  

model t o  rank chocolate spot - res is tan t  l i n e s  according t o  t h e i r  

i nc reas ing  1 a ten t  and incubat ion  periods, and a l s o  according t o  t h e i r  

decreasing apparent i n f e c t i o n  rates.  It a l s o  expla ined as t o  why some 

chocolate spo t - res i s tan t  l i n e s  (such as BPL 710) a re  more e f f i c i e n t  

than o thers  (BPL 1179 o r  1196) i n  a l l ow ing  t h e  development o f  on l y  

minimum disease leve ls .  Sal im Hanounik. 
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L ine 

F igure  1.5 .  The apparent i n f e c t i o n  r a t e  (AIR) as r e l a t e d  t o  the  
incubat ion  I I P )  and l a t e n t  (LP) per iod  o f  i s o l a t e s  . ~~~ ~~ 

Bg (a )  and ~ ~ ~ ' ( o )  o f  ~ o t r ~ t i s ' f a b a e  on 4 faba bean 
l i n e s  i n  detached l e a f  t e s t  a t  Za t tak ia ,  1984185. 



Time (Days a f t e r  i n o c u l a t i o n )  

F i g u r e  1.6. Chocolate spo t  progress on t h e  faba bean l i n e s  BPL 710, 
1179, 1196 and Rebaya-40 i n  t h e  f i e l d  i n  L a t t a k i a ,  1984185. 



1.4. Faba Bean Insec ts  and t h e i r  Cont ro l  

1.4.1. I nsec t  populat ions 

I n  a l l  t r i a l s ,  as we l l  as i n  farmers'  f i e l d s ,  t h e  b lack aphid, 

Aphis - fabae, was t h e  most important  i nsec t  pest recorded on faba beans. 

Si tona 1  imosus, Apion, t h r i p s ,  L ixus  a l g i r u s ,  and Bruchus dent ipes 

occurred a t  low populat ions l e v e l s  and d i d  not,  i n  general, reach 

economic i n j u r y  leve ls .  

Studies on na tu ra l  enemies o f  Si tona l imosus revealed t h a t  egg 

paras i tes  were respons ib le  f o r  an average seasonal egg m o r t a l i t y  o f  

9.3% and t h a t  predators k i l l e d  on ly  0.4% o f  t h e  eggs. As - S. limosus 

females l a y  an average o f  1800 eggs/female, these l e v e l s  o f  na tu ra l  

con t ro l  are not  considered t o  be h i g h  enough t o  keep weevi l  populat ions 

below economic l eve l s .  Aphid predators, main ly  Coccinel la  spp., were 

not  found t o  be e f f i c i e n t  i n  supressing b lack  aphid populat ions. 

1.4.2. I nsec t  Contro l  Reconmendations 

I n  t h e  absence o f  re1 i a b l e  na tura l  enemies, r a t i o n a l  chemical 

con t ro l  i s  an appropr ia te  a l t e r n a t i v e  and several t r i a l s  were conducted 

t o  evaluate d i f f e r e n t  p o s s i b i l i t i e s .  Se lec t i ve  con t ro l  o f  S i tona w i t h  

a  p l  an t -neut ra l  i n s e c t i c i d e  (heptachlore)  app l ied  a t  p lan t ing ,  and 

aphid con t ro l  a t  the  p re f l ower ing  and pod-se t t ing  stages w i t h  a  h i g h l y  

s e l e c t i v e  aph ic ide  (p i r im ica rb ) ,  were compared i n  a  f u l l  f a c t o r i a l  

t r i a l  w i t h  f o u r  r e p l i c a t i o n s .  Resul ts  are sumnarized i n  Table 1.18. 

Si tona damage d i d  not  have a  s i g n i f i c a n t  e f f e c t  on y i e l d s ,  a  r e s u l t  

t h a t  conf irms previous seasons' f ind ings .  On t h e  o ther  hand, aphids 

d i d  have a  h i g h l y  s i g n i f i c a n t  impact on y i e l d s .  Losses due t o  aphids 

ranged from 17% i n  p l o t s  t r e a t e d  t w i c e  w i t h  p i r im ica rb ,  t o  84% i n  check 

p l o t s  (F igure 1.7). Ea r l y  o r  p re- f lower ing  aphid con t ro l  was more 

important than l a t e  o r  pod-se t t ing  aphid con t ro l ,  bo th  i n  terms o f  
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F ig .  1.7. Y i e l d  losses on faba beans and r e s u l t i n g  n e t  b e n e f i t s  obta ined 
through d i f f e r e n t  i n s e c t i c i d a l  regimes f o r  t h e  c o n t r o l  o f  aphids. 
Means o f  four r e p l i c a t i o n s .  Tel  Hadya, 1984/85. 



p r e v e n t i n g  y i e l d  l o s s e s  and i n  terms o f  economic r e t u r n s .  Maximum n e t  

b e n e f i t s  were o b t a i n e d  w i t h  two sprays.  T h i s  suggests t h a t  i n  outbreak 

years ,  when a p h i d  p o p u l a t i o n s  a r e  h i g h  f r o m  t h e  p r e - f l o w e r i n g  t o  t h e  

p o d - f i l l i n g  s tages  o f  t h e  c r o p ,  up t o  two a p p l i c a t i o n s  may be needed t o  

ach ieve  adequate l e v e l s  o f  c r o p  p r o t e c t i o n .  The r i s k  i n v o l v e d  seems t o  

be low because t h e  c o s t  o f  chemica l  t r e a t m e n t  i s  sma l l  coinpared w i t h  

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

The p r o f i t a b i l i t y  o f  c o n t r o l  t o  p r e v e n t  e i t h e r  a p h i d  mechanical  

damage o r  damage due t o  a p h i d - t r a n s m i t t e d  v i r u s e s  was c o n f i r m e d  i n  

ano the r  t r i a l .  Simple i n s e c t i c i d a l  regirnes w i t h  a  broad-spectrum, 

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

had a  h i g h l y  s i g n i f i c a n t  e f f e c t  on y i e l d s  and n e t  b e n e f i t s  (Tab le  

1.19). 

The t i m i n g  o f  a p p l i c a t i o n s  f o r  faba  bean a p h i d  c o n t r o l  i s  

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

c a p a c i t y  o f  t h i s  i n s e c t  t o  r e i n f e s t  t h e  crop.  Based on p r e v i o u s  

r e s u l t s ,  t h r e e  methods t o  assess a p h i d  p o p u l a t i o n s  o r  damage were 

compared: v i s u a l  i n f e s t a t i o n  scores ( 1  = no aph ids  p resen t ;  5 = many 

u n d i s t i n g u i s h a b l e  c o l o n i e s  p resen t  i n  p r a c t i c a l l y  a l l  o f  t h e  p l a n t s ) ,  

v i s u a l  damage scores ( 1  = no damage; 4 = v e r y  severe damage), and 

pe rcen t  stems in$$sted. V i s u a l  i n f e s t a t i o n  scores c o r r e l a t e d  w e l l  w i t h  

y i e l d  ( r  = -0.84 ) b u t  were found t o  be more d i f f i c u l t  t o  f o l l o w  by  

u n t r a i n e d  opera to rs .  B e t t e r  c o r r e l a t i o n s  were found  w i t h  v i s u a l  damage 

scores and pe rcen tage  stems i n f e s t e d  ( F i g u r e  1.8). Bo th  a r e  easy and 

c o u l d  be u t i l i z e d  as t o o l s  i n  t h e  d e c i s i o n  - making process f o r  a p h i d  

c o n t r o l .  When t e s t e d ,  v i s u a l  damage scores were found t o  be more 

e a s i l y  unders tood b y  u n t r a i n e d  o p e r a t o r s  p l a y i n g  t h e  r o l e  o f  fa rmers .  



T
a

b
le

 
1.

19
. 

Y
ie

ld
s 

an
d 

n
e

t 
b

e
n

e
fi

ts
 

o
b

ta
in

e
d

 
in

 f
ab

a 
be

an
 

p
lo

ts
 

tr
e

a
te

d
 

to
 

pr
ev

en
t 

a
p

h
id

 
an

d 
a

p
h

id
-t

ra
n

sm
it

te
d

 
be

an
 

le
a

f 
ro

ll
 

v
ir

u
s

 
da

m
ag

e.
 

M
ea

ns
 

o
f 

fo
u

r 
re

p
li

c
a

ti
o

n
s

, 
T

el
 

H
ad

ya
, 

19
84

18
5.

 

Y
ie

ld
 (

kg
/h

a)
 

N
et

 b
e

n
e

fi
ts

 (
S

.L
./h

a)
 

T
re

at
m

en
t 

W
it

h
o

u
t 

v
ir

u
s

 
W

it
h 

v
ir

u
s

 
W

it
ho

ut
 

v
ir

u
s

 
W

it
h 

v
ir

u
s

 
in

fe
c

ti
o

n
 

in
fe

c
ti

o
n

 
in

fe
c

ti
o

n
 

in
fe

c
ti

o
r 

11
 

O
ne

 
sp

ra
y 

Tw
o 

sp
ra

ys
 I

 
No

 
sp

ra
y 

LS
D 

1%
 fo

r 
y

ie
ld

s
 

31
5.

8 
21

1.
6 

CV
 f

o
r 

y
ie

ld
s

 
21

.0
 

21
.7

 

11
 

W
it

h
 m

et
hi

da
th

io
n,

 
0.

5 
kg

 a
.i.

/h
a 

2
1

 
W

it
h

 p
ir

im
ic

a
rb

, 
0.

15
 

kg
.a

.i
./

ha
 



Fig.1.8.The regression o f  y i e l d s  o f  faba beans on (a) v i sua l  aph id  
damage scores a t  pod s e t t i n g  and on (b)  the  % o f  stems 
i n f e s t e d  a t  f lower ing .  Means o f  f o u r  r e p l i c a t i o n s ,  Tel  
Hadya 1984/85. 
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The usefulness o f  v i s u a l  aphid damage scores i n  p r e d i c t i n g  

y ie ld  losses was conf i rmed i n  another t r i a l  i n  which combined scores a t  

f l o w e r i n g  and pod s e t t i n g  were c o r r e l a t e d  w i t h  y i e l d  losses 

(F igure 1.9). The steep s lope conf i rms t h e  importance o f  b lack  aphids 

as pests o f  faba beans; i t  a l s o  suggests t h a t ,  when i n f e s t a t i o n s  are 

h igh  a t  t h e  p re f l ower ing  stage, e a r l y  app l i ca t i ons  would be j u s t i f i e d  

be fore  damage reaches grade 2 i n  a 1-5 score scale. 

1.4.3. Host P lan t  Resistance t o  Aphids 

A mass r e a r i n g  technique f o r  Aphis fabae was developed under 
0 

green house cond i t ions  (average 19 C; 47% R.H.). When t h e  colony was 

p u r i f i e d ,  a mass screening technique based on i n d i v i d u a l  i n f e s t a t i o n  o f  

p lan ts  w i t h  f i v e  females/plant was developed and 1027 breeding l i n e s  

were t e s t e d  f o r  res is tance.  On t h e  basis  o f  a 1-5 v i sua l  damage score 

(1 = no damage; 5 = death o f  t h e  p l a n t ) ,  8 1  l i n e s  were se lec ted  (Table 

1.20). These w i l l  be rescreened i n  r e p l i c a t e d  t e s t s  which w i l l  t ake  

i n t o  account no t  on ly  damage scores bu t  a l s o  populat ions counts. 

1.4.4. Economic Irrportance o f  t h e  Sternborer 

Previous observat ions had suggested t h a t  t h e  stemborer, Lixus 
a lg i rus ,  though comnon along t h e  Mediterranean coast, does not  seem t o  

have an economic impact on t h e  y i e l d  o f  faba beans. To t e s t  t h i s  

hypothesis, faba bean p l o t s  were a r t i f i c i a l l y  i n f e s t e d  w i t h  a l e v e l  o f  

i n f e s t a t i o n  two t imes h igher  than t h e  average natura l  populat ions found 
2 

i n  Sy r ia  (1.5 femaleslm ). There was a 13.9%, non s i g n i f i c a n t  

reduc t i on  i n  y i e l d  due t o  stemborer damage (Table 1.21). I f  t h i s  

r e s u l t  i s  reconf irmed i n  1986, work on t h i s  species cou ld  be stopped. 

Cesar Cardona. 



Visual  damage scores a t  
f lower ing  and pod s e t t i n g  

F i g . 1 . 9 . T h e  regression o f  % y i e l d  losses due t o  faba bean aphids 
on aphid v isua l  damage scores a t  f lower ing  and pod s e t t i n g .  
Means o f  f o u r  r e p l i c a t i o n s ,  Te l  Hadya, 1984/85. 



Table 1.20. Freouencv d i s t r i b u t i o n  o f  faba bean breedina 
material ;  t e s t e d  f o r  t h e i r  res is tance t o  Aphis 
fabae. Tel Hadya, 1984185. - 

Visual  damage No. o f  
s c o r e l l  m a t e r i a l s  % 

11 1 - 5 r a t i n g  ( 1  = no damage; 5 = death o f  t h e  p lan t ) .  

2 Table 1.21. E f f e c t  o f  a h i g h  l e v e l  o f  i n f e s t a i o n  (3 femaleslm ) w i t h  
L ixus a l g i r u s  on t h e  y i e l d s  o f  Syr ian  Local Medium faba 
beans. Means o f  t h r e e  r e p l i c a t i o n s .  Tel Hadya, 1984/85. 

Level o f  Percentage stems: Y i e l d  
i n f e s t a t i o n  Perforate01 I n f e s t e d  Lodged (kglha)  

3 femaleslm 2 70 27 
Uninfested check 0 0 

F - Test - - N.S. N.S. 

N.S. = Non s i g n i f i c a n t  



1.5. Weed Cont ro l  

Work was c a r r i e d  out  on both p a r a s i t i c  and non-paras i t i c  weeds. 

The major p a r a s i t i c  weed f o r  faba beans i s  Orobanche spp. The dominant 

non-paras i t i c  weed species were - Avena s t e r i l i s ,  Pha la r i s  brachystachys, 

Sinapis arvensis,  Gerani um tuberosum, Gal ium t r i c o r n e ,  Vaccaria 

pyramidata, Carthamus s y r i  acus, Cephal a r i  a s y r i  aca and Euphorbi a 

he1 ioscopia. 

1.5.1. Contro l  o f  Orobanche spp. 

1.5.1.1. Host Resistance: 

F i e l d  screening f o r  Orobanche res is tance was done f o r  several  

years a t  ICARDA but  no l i n e  could be found t o  be res i s tan t .  I n  order  

t o  be ab le  t o  have un i fo rm standardised cond i t ions  and the  l e v e l  o f  

Orobanche seeds i n f e s t a t i o n  f o r  a l l  t h e  t e s t  l i n e s  as a l s o  t o  be ab le  

t o  do screening round the  year, t h e  screening work i s  now be ing  moved 

from f i e l d  t o  t h e  green-house and laboratory.  Hence a ser ies  o f  

experiments have been conducted, some w i t h  t h e  he lp  o f  t h e  Royal 

Trop ica l  I n s t i t u t e .  Amsterdam, Holland, t o  develop techniques o f  

l abo ra to ry  screening t h a t  may g i v e  f i e l d  app l icab le  resu l t s .  A green 

house procedure f o r  sing1 e p l a n t  s e l e c t i o n  o f  Orobanche r e s i s t a n t  faba 

bean p lan ts  out  o f  the  popu la t ion  o f  Giza 402 has been developed. This  

w i l l  permi t  p u r i f i c a t i o n  o f  Giza 402 f o r  Orobanche res is tance and t h e  

p u r i f i e d  source can be used f o r  f u t u r e  breeding program. J. Sauerborn 

and S. Kukula. 

1.5.1.2. Chemical Contro l  o f  Orobanche: 

A t r i a l  on chemical c o n t r o l  us ing  glyphosate was conducted a t  

Lat tak ia.  The t r i a l  s i t e  had low Orobanche i n f e s t a t i o n  and chemical 



con t ro l  measures were t h e r e f  ore not  benef i c i  a1 (Table 1.22). However. 
the  r e s u l t s  i n d i c a t e  t h a t  app ly ing  glyphosate once a t  the  beginning o f  

f l o w e r i n g  a t  0.08 o r  0.12 k g  a.i./ha d i d  not  depress y i e l d  and harvest 

index (HI).  Delaying spray ing  by 15 days o r  i nc reas ing  t h e  frequency 

o f  a p p l i c a t i o n  t o  t w i c e  o r  t h r i c e  on t h e  o the r  hand decreased y i e l d  and 

harvest index s u b s t a n t i a l l y ,  t h i s  e f f e c t  inc reas ing  w i t h  increase i n  

r a t e  and frequency o f  spray ing (Table 1.22). S. Kukula, S. S i l im,  and 

M.C. Saxena. 

1.5.2. Contro l  o f  Non-parasi t ic  Weeds 

As a  p a r t  o f  t h e  I n t e r n a t i o n a l  Faba Bean Chemical Weed Control  

T r i a l s ,  s tud ies  were conducted du r ing  1984/85 season a t  J i n d e r i s  

(Sy r ia )  and Terbol (Lebanon). I n  J inde r i s ,  a l l  weed con t ro l  measures 

reduced s i g n i f i c a n t l y  t h e  l e v e l  o f  weed i n f e s t a t i o n  (Table 1.23). Hand 

weeding tw ice  was as e f f e c t i v e  as continuous hand weeding. Among t h e  

herb ic ides,  T r i b u n i l  (3.0 k g  a.i./ha), Bladex (1.0 k g  a.i./ha), Maloran 

w i t h  Kerb (1.5 and 0.5 kg a.i./ha respec t i ve l y )  and 'T r i bun i1  w i t h  Kerb 

(3.0 and 0.5 kg a.i./ha respec t i ve l y )  were t h e  most e f f e c t i v e  i n  

c o n t r o l l i n g  weeds (Table 1.23). Seed y i e l d ,  however, d i d  not very 

s i g n i f i c a n t l y  i n  response t o  weed c o n t r o l  measures, l a r g e l y  due t o  t h e  

low l e v e l  o f  weed i n f e s t a t i o n .  I n  add i t i on ,  a  s l i g h t  reduc t ion  i n  both 

seed and b i o l o g i c a l  y i e l d s  were observed i n  treatments t h a t  inc luded 

Ig ran  due t o  t h e  p h y t o t o x i c i t y  o f  t h e  chemical f o l l o w i n g  severe f r o s t  

i n  February and March (Table 1.23). 

I n  Terbol, y i e l d  l oss  due t o  weeds was s i g n i f i c a n t  and 73%. 

Hand weeding tw ice  was as e f f e c t i v e  as repeated hand weeding (Table 

1.23). Pre-emergence a p p l i c a t i o n  o f  Igran, I g r a n  w i t h  Kerb, Maloran, 



Table 1.22. The e f f e c t  o f  glyphosate (Lancer) on y i e l d  and harvest  index2(HI) 
o f  faba beans and t h e  number and weight o f  Orobanche spikes/m . 

Treatments 
Faba bean 

2 Orobanche/m - 
Y i e l d  (kg lha)  Harvest 

Seed Tot a1 Index No. Weight 
B i o l o g i c a l  (9) 

Contro l  
Glyphosate @ 0.08 k g  a.i./ha; 

once a t  BF * 
Glyphosate @ 0.08 k g  a.i./ha; 
t w i c e  a t  BF and 15 DABF * 

Glyphosate @ 0.08 k g  a.i./ha; 
t h r i c e  a t  BF and 15 and 30 DABF 

Glyphosate @ 0.08 k g  a.i./ha; 
once a t  15 DABF 

Glyphosate @ 0.08 k g  a.i./ha; 
t w i c e  a t  15 and 30 DABF 

Glyphosate @ 0.08 kglha; 
t h r i c e  a t  15, 30 and 45 DABF 

Glyphosate @ 0.12 kg a.i./ha; 
once a t  BF 

Glyphosate @ 0.12 kg a.i./ha; 
tw i ce  a t  BF and 15 DABF 

Glyphosate @ 0.12 k g  a.i./ha; 
t h r i c e  a t  BF, and 15 and 30 DABF 

S.E. 
L.S.O. 5% 
C.V.% 

BF = Beginning o f  f lower ing;  DABF = Days a f t e r  beginning o f  flower. 
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Maloran w i t h  Kerb. T r i b u n i l  w i t h  Kerb and Bladex (0.5 kg a.i./ha) w i t h  

Kerb gave very good c o n t r o l  o f  weeds and r e s u l t e d  i n  y i e l d s  s i m i l a r  t o  

those obtained by hand weeding (Table 1.23). 

1.6. Faba Bean Product ion Agrononly and Physio logy 

1.6.1. Water Use E f f i c i e n c y  i n  Genotypes Selected f o r  Low R a i n f a l l  

Environnents 

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 evaporat ive 

losses o f  s o i l  moisture. A t  a  g iven populat ion, one way o f  c u t t i n g  

down moisture evaporat ion f rom t h e  bare ground and a t  the  same t ime  

increase t h e  amount o f  i n te rcep ted  r a d i a t i o n  and thus increase 

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 te r - row  

spacing. S t a r t i n g  i n  1983/84, there fore ,  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 done we 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  a t  two 
2 

populat ions (22 and 44 plants/m ) and two row spacings (22.5 and 45 

cm). The t r i a l  was repeated i n  t h e  1984/85 season. Pressure chamber 

was used f o r  measurement o f  p lan t  water p o t e n t i a l  and s o i l  moisture 

changes were monitored us ing  neutron probe. 

There were s i g n i f i c a n t  d i f f e rences  i n  y i e l d  among genotypes. 

ILB 1814 gave t h e  h ighest  y i e l d ,  fo l lowed by l i n e  80s 43856. L ine  80s 

44367 gave t h e  lowest y i e l d  (Table 1.24). Substant ia l  y i e l d  increases 

were obta ined by e i t h e r  reducing row spacing from 45 t o  22.5 cm o r  
2 

inc reas ing  p lan t  popu la t ion  f rom 22 t o  44/m and a combination o f  

narrow row spacing and h igh  popu la t ion  gave t h e  h ighest  y i e l d s  



Table 1.24. Means f o r  Seed Y ie ld  (SY), Total  B io logica l  
Y ie ld  (TBY) i n  kglha and Harvest Index (H I )  o f  
d i f f e r e n t  faba bean genotypes. 

Genotype Y ie ld  i n  kg/ha 
SY TBY fK 

ILB 1814 2569 4278 0.60 

L.S.D. (5%) 253 41 1 0.027 
S.E. 90 146 0.010 
C.V. (%) 16.5 16.0 5.6 



(Table 1.25). Regression ana lys is  showed t h a t  seed y i e l d l u n i t  area was 

s t r o n g l y  c o r r e l a t e d  t o  t o t a l  b i o l o g i c a l  y i e l d  ( regression accounted f o r  

96.3% o f  the  t o t a l  var iance)  and t h e  l a t e r  was i n  t u r n  in f luenced by 
2 

t h e  number o f  p lan ts lm . Fros t  t h a t  occurred between February and 

March a f f e c t e d  adversely a l l  genotypes except ILB 1814 and l i n e  80s 

43856, hence d i f f e rences  i n  p lan t  popu la t i on  and y i e l d .  

Table 1.26 gives seed y i e l d ,  evapot ransp i ra t ion  and water use 

e f f i c i e n c y .  ILB  1814 fo l l owed  by l i n e  80s 43856 were more e f f i c i e n t  i n  

t h e i r  water use than o ther  genotypes. I n  ILB 1814, bo th  narrow row 

spacing and h igher  p l a n t  popu la t ion  r e s u l t e d  i n  improved water use 

e f  f i c i  ency. 

The s o i l  moisture p r o f i l e  e x t r a c t i o n  was not  in f luenced by 

treatments main ly  due t o  t h e  very  severe f r o s t  which a f f e c t e d  t h e  

experiment adversely (F igure  1.10). However, t h e  general p a t t e r n  shows 

t h a t  p l a n t i n g  a t  narrow spacing (22.5 cm) regardless o f  t h e  popu la t ion  

r e s u l t e d  i n  moisture e x t r a c t i o n  a t  greater  s o i l  depth and a combination 

o f  sowing a t  h i g h  popu la t ion  and narrow row spacing r e s u l t e d  i n  l a r g e r  

amount o f  water ex t rac ted  and a t  a g reater  s o i l  depth(Figure 1.10). 

S i m i l a r l y  l e a f  w i n t e r  p o t e n t i a l  d i d  not show any cons is ten t  p a t t e r n  

from f l ower ing  t o  pod f i l l .  

It can be concluded t h a t  when moisture i s  not  l i m i t i n g  e a r l y  i n  

the  season (as i n  1984185 season), sowing a t  narrow row spacing and 

h igh  p lan t  populat ion r e s u l t s  i n  b e t t e r  e x p l o i t a t i o n  of s o i l  moisture 

along t h e  p r o f i l e ,  r e s u l t i n g  i n  h i g h  b i o l o g i c a l  and seed y i e l d s .  
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Table 1.26. Seed y i e l d ,  evapot ranspi ra t ion  (ET) and water-use 
e f f i c i e n c y  of ILB 1814 a t  22 and 44 plants/mz and a t  
22.5 and 45 cm row spacing and f o r  seven o the r  
genotypes a t  22 plants/m2 and 45 cm spacing. Tel 
Hadya under ra infed  condi t ions  (378 mn) ,  1984/85. 

rn 
Genotype row spacing Yield (mn) e f f i c i e n c y  

Combination * kg/ha (kg/ha/mm ET) 

~-~ 

80s  44815 P i  R; 1241 268.6 4.62 
80s  44367 P1 R2 836 239.4 3.49 
80L 90121 P1 R2 1196 271.2 4.39 
ILB 1814 P. R. 1766 281.4 6.28 
ILB 1814 P.' RI 2685 292.8 9.17 
ILB 1814 P$ R f  2496 303.4 8.23 
ILB 1814 P2 R2 3327 298.1 11.16 

R1 and R2 = 22.5 and 45.0 cm row spacing r e spec t ive ly  

PI and P2 = 22 and 44 plants/mL respec t ive ly .  



cms 
1 2 3 4 5 6  

F igure1 . laSoi l  moisture extraction along the p r o f i l e  a t  maximum rechange and 
a t  maturity as affected by plant population/mz (22 = p and 44 = P2) 
and row spacing i n  cm (45 = R1 and 22.5 = R2) i n  ILB 1814, Tel Hadya. 
1984/85. 



1.6.2. E f f e c t  o f  Row Spacing and P lan t  Populat ion 

As pa r t  o f  i n t e r n a t i o n a l  t r i a l s ,  t h e  performance o f  l o c a l  faba 

bean land races under r a i n f e d  cond i t ions  was examined a t  Tel Hadya and 

Terbol a t  f o u r  row spacings (30 40, 50 and 60 cm) and t h r e e  
2 

populat ions (30, 45 and 60 p lan ts lm  ). The r e s u l t s  are g iven i n  Tables 

1.27 and 1.28. I n  Tel Hadya, t o t a l  b i o l o g i c a l  y i e l d  was s i g n i f i c a n t l y  

increased both by reducing row spacing o r  i nc reas ing  p lan t  populat ion. 

Seed y i e l d ,  however, was increased on l y  when row spacing was decreased. 

The l ack  o f  response i n  seed y i e l d  t o  d i f f e r e n t  p lan t  populat ions was 

mainly due t o  t h e  h igh  degree o f  p l a s t i c i t y  shown by t h e  crop (Table 

1.28). For  example, a t  low p l a n t  populat ion,  t h e  number o f  seeds 

produced/plant was h igh  and increase i n  popu la t ion  resu l ted  i n  

s i g n i f i c a n t  reduc t ion  i n  number, however, on u n i t  area basis the  number 

d i d  not  vary s i g n i f i c a n t l y .  I n  Terbol, on l y  row spacing a f f e c t e d  

s i g n i f i c a n t l y  the  crop performance. Successive decrease i n  row spacing 

r e s u l t e d  i n  successive increase i n  bo th  seed and b i o l o g i c a l  y ie lds/ha.  

Said S i l i m  and M.C. Saxena. 



Table 1.27. The e f f e c t  o f  row spacing on y i e l d  and harvest  index o f  faba 
beans, Tel Hadya and Terbol 1984185. 

Tel  Hadya Terbol 
Y i e l d  kg/ha Harvest Y i e l d  kgfha Harvest 

Row spacing -1 index Seed B i o l o g i c a l '  index 
(cm) 

L.S.D. 
C.V.% 

Table 1.28. The e f f e c t  o f  p l a n t  popu la t i on  on y i e l d  and y i e l d  components o f  faba beans. 
Tel Hadya 1984f85 season. 

P lan t  Y i e a Components o f  Y i e l d  
~ o p ~ l a t i o n h ~  Seed ld ::::I Harvest Seeds Pods 

B i o l o g i c a l  index /p lan t  /m' Wt.(g) / p lan t  /rn 
o f  100 

L.S.D. N S 223.7 0.017 0.80 NS NS 0.44 16.9 
C.V. 8.2 7.1 4.7 23.5 24.6 15.1 22.3 21.6 



2. LENTIL IMPROVEMENT 

The genera1 ob jec t i ves  o f  t h e  l e n t i  1  improvement program 

cont inued t o  be t o  develop improved product ion prac t ices  and c u l t i v a r s  

and genet ic  s tocks 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  

th ree  main agro-ecological  regions o f  l e n t i l  p roduct ion  w i t h  

maintained, o r  wherever poss ib le  improved, 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  characters 

f o r  each reg ion  nainely: 1. High a l t i t u d e  reg ion  (above 1000 rn 

e leva t i on )  - c o l d  to le rance t o  a l l ow  a  w in te r  sowing and a t t r i b u t e s  f o r  

a  mechanical t iarver t  ( t a l l ,  non-lodging growth hab i t  and pod r e t e n t i o n  

and i n d e h i ~ c e n c e ) ~  2. Middle t o  low e leva t i on  reg ion  around t h e  

Mediterranean Sea - a t t r i b u t e s  f o r  a  mechanical harvest,  maintained 

straw qual i t y  and y i e l d ,  to le rance t o  Orobanche and Heterodera sp., 

res is tance t o  vascular w i l t ,  and to le rance t o  drought s t ress  du r ing  t h e  

reproduct ive  pe r iod  o f  growth. 3. Region o f  lower l a t i t u d e s  

(Indian-sub cont inent  and Eth iopia,  Sudan) - phenological adaptat ion t o  

t h e  warn], shor t -photoper iod environment and res is tance t o  rus t ,  

vascular w i l t  and Ascochyta b l i g h t .  

2.1. Development of  Lenti 1 C u l t i v a r s  and Genetic Stocks 

2.1.1. Breeding Scheme 

I n  t h e  l e n t i l  breeding program we make about 350 crosses 

annua l ly  f o r  t h e  aims o u t l i n e d  above. Las t  season t h e  crosses were 

d i v ided  between t h e  th ree  major t a r g e t  regions w i t h  71% crosses f o r  t h e  

low e leva t i on  Mediterranean region, w i t h  28% crosses f o r  t h e  southern 

l a t i t u d e s ,  and w i t h  1% crosses f o r  the  h igh  e leva t i on  area. The 

r e s u l t i n g  crosses are then handled as th ree  streams w i t h i n  t h e  core 

breeding p r o j e c t ,  w i t h  t h e  ma te r ia l  f o r  each t a r g e t  reg ion  being o f  a  

d i f f e r e n t  m a t u r i t y  type:  v i z .  southern l a t i t u d e s - e a r l y  maturat ion 

stream; Mediterranean reg ion  - medium maturat ion stream; and h igh  



e l e v a t i o n  areas - l a t e  maturat ion stream. 

The t h r e e  streams are handled together  f o r  t h e  f i r s t  few 

generations. A diagrarnnatic representa t ion  o f  t h e  scheme employed i s  

g iven i n  F igure 2.1. A l l  t h e  crosses r e s u l t i n g  from t h e  c ross ing  b lock 

a t  Tel Hadya are grown as F generat ion i n  an off-season, summer 
1 

nursery a t  Shawbak, Jordan under i r r i g a t i o n .  The F generat ion i s  sown 
2 

a t  Tel Hadya i n  t h e  w in te r  season and bulk  harvested. Seed from these 

bulks i s  used f o r  t h e  i n t e r n a t i o n a l  F t r i a l s ,  e a r l y  and medium 
3 

matu r i t y ,  (LIF T and L IF  T-E). A sub-sample i s  sent t o  t h e  off-season 
3 3 

nursery f o r  generat ion advancement through the  F generat ion by the  
3 

bulk method. 

For t h e  Mediterranean stream, t h e  procedures f o r  F generat ion 
4 

through s i n g l e  p l a n t  s e l e c t i o n  t o  y i e l d  t r i a l s  i n  F were described 
8 

prev ious ly  (Annual Report, 1984). I n  t h e  past year  developments have 

been made i n  t h e  e a r l y  stream f o r  southern l a t i t u d e s  w i t h  the  

cooperat ion o f  t h e  Pakis tan na t iona l  pulse program, NARC, Islamabad. 

Segregating populat ions from e a r l y  crosses a t  F generat ion are sent t o  
5 

Islamabad f o r  s i n g l e  p lan t  s e l e c t i o n  by the  na t iona l  program. I n  

add i t i on ,  se lec t ions  f o r  ea r l i ness  made a t  Tel Hadya are sent t o  

Islamabad i n  y i e l d  t r i a l s  and f o r  screening f o r  Ascochyta b l i g h t  

res is tance.  I n  t h e  h igh  e leva t i on  - l a t e  m a t u r i t y  stream s i m i l a r  

developments have taken p lace i n  c o l l a b o r a t i o n  w i t h  the  Turk ish 

na t i ona l  pulse program, Ankara, whereby t h e  F generat ion o f  crosses 
5 

made w i t h  c o l d  t o l e r a n t  parents can be screened f o r  w in te r  hardiness a t  

Haymana near Ankara a t  > 1000 m e levat ion.  These two b i l a t e r a l  

developments w i t h  na t i ona l  programs a s s i s t  t h e  breeding e f f o r t  so t h a t  

more se lec t i ons  and t e s t s  f o r  disease res is tance and adaptat ion are 

made w i t h i n  t h e  t a r g e t  environments. 





2.1.2. Y i e l d  T r i a l s  

Select ions f rom t h e  breeding program are t e s t e d  i n  both 

p re l im ina ry  and advanced y i e l d  t r i a l s  i n  t h r e e  con t ras t i ng  l oca t i ons  

represent ing a  range i n  average r a i n f a l l  o f  283 m a t  Breda, through 

330 mn a t  Tel Hadya t o  > 500 m a t  Terbol i n  Lebanon. This year  238 

small-seeded se lec t i ons  (seed s i z e  <4.5g/100 seed) and 171 

large-seeded se lec t i ons  were t e s t e d  across t h e  t h r e e  s i t e s  as seed 

permit ted. 

Amongst the  small-seeded e n t r i e s  t h e  percentages 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.0.05) more than t h e  l o c a l  check ( ILL  4401) 

were 52, 32 and 56 i n  Tel Hadya, Breda and Terbol respec t i ve l y  

(Table 2.1). With more than h a l f  the  e n t r i e s  o u t y i e l d i n g  t h e  l o c a l  

check by a  s i g n i f i c a n t  margin and a d d i t i o n a l  ma te r i a l  merely rank ing  

above t h e  check, t he re  are prospects f o r  considerable y i e l d  increases 

i n  t h e  future.  Amongst the  large-seeded e n t r i e s  t h e  percentages 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  = 0.05) above t h e  l o c a l  check 

( ILL  4400) were lower a t  19, 8 and 12 i n  Tel Hadya, Breda and Terbol 

respect ive ly .  

A t  Tel Hadya t h e  two seasons 1983184 and 1984/85 provided an 

i n t e r e s t i n g  contrast .  The e a r l i e r  season had a  p r e c i p i t a t i o n  o f  229 mm 

and drought s t ress  was increas ing  f rom f l o w e r i n g  through the  

reproduct ive  phase. I n  t h e  next season (1984185) t h e  r a i n f a l l  t o t a l  

was a  w e l l - d i s t r i  buted 373 nun and t h e  crop d i d  no t  s u f f e r  f rom drought 

s t ress ;  however t h e  major s t ress  was one o f  c o l d  w i t h  th ree  weeks o f  

sub-zero n igh ts  i n  1  a te  February-early March du r ing  m i  d-vegetat i ve 

growth. 
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The response o f  t h e  large-seeded and small-seeded e n t r i e s  i n  

y i e l d  t r i a l s  t o  cond i t i ons  i n  t h e  two seasons i l l u s t r a t e s  t h e  

c o n t r a s t i n g  adaptat ion o f  macrosperma and microsperma l e n t i l s .  I n  t h e  

droughty season (1983184) t h e  o v e r a l l  average seed y i e l d  o f  a l l  the  

small-seeded y i e l d  t r i a l s  a t  Tel Hadya was 957 kglha, which was 23% 

more than t h e  mean o f  t h e  corresponding large-seeded y i e l d  t r i a l  mean 

(779 kglha). I n  t h e  f o l l o w i n g  c o l d  season (1984185) t h e  reverse was 

found w i t h  a small-seeded y i e l d  t r i a l  mean o f  1050 kg lha  and a value 

f o r  t h e  corresponding large-seeded t r i a l s  o f  1190 which was 13% 

greater.  Since these y i e l d  t r i a l  means are based on a t  l e a s t  150 

en t r i es ,  statements on t h e  adaptat ion o f  t h e  two sub-species may be 

made. I n  the  Middle East i t  i s  c l e a r  t h a t  t h e  large-seeded macrosperma 

group i s  more s e n s i t i v e  t o  drought s t ress  dur ing  t h e  reproduct ive  

per iod  o f  growth and l ess  s e n s i t i v e  t o  c o l d  s t ress  du r ing  vegeta t ive  

growth than the  microsperma group. 

2.1.3. On-farm and regional t r i a l s  i n  Syria 

From t h e  advanced y i e l d  t r i a l s  ma te r i a l  i s  se lec ted  f o r  

i n c l u s i o n  i n  i n t e r n a t i o n a l  screening nurser ies  and reg iona l  y i e l d  

t r i a l s .  The two reg iona l  y i e l d  t r i a l s ,  large-seeded and small-seeded, 

are ta rge ted  f o r  Jordan, Lebanon and Syria. I n  t h e  1984/85 season as 

p a r t  o f  t h e  cooperat ive program w i t h  t h e  M i n i s t r y  o f  Ag r i cu l t u re ,  Sy r ia  

both t h e  reg iona l  y i e l d  t r i a l s  were grown a t  f i v e  s i t es .  I n  t h e  

small-seeded t r i a l  t h e  l o c a t i o n  means f o r  seed y i e l d  va r ied  from a 

minimum o f  691 kg/ha a t  G e l l i n e  i n  South Sy r ia  t o  1117 kglha a t  Tel 

Hadya. The y i e l d  advantage over t h e  l o c a l  check f o r  mean seed y i e l d  

was 37% f o r  t h e  best entry .  The corresponding y i e l d  advantage over the  

l o c a l  check i n  t h e  large-seeded reg iona l  t r i a l  was l ess  a t  on l y  8% 



because of t h e  c o l d  s u s c e p t i b i l i t y  o f  t h e  t e s t  e n t r i e s  i n  comparison t o  

t h e  check. 

The reg iona l  y i e l d  t r i a l s  a re  t h e  source o f  new e n t r i e s  f o r  

on-farm t r i a l s .  Three years o f  on-farm t r i a l s  i n  Sy r ia  have now been 

conducted i n  cooperat ion w i t h  t h e  Syr ian government. I CARDA 

se lec t ions ,  two large-seeded and two small -seeded, were t e s t e d  against  

two l o c a l  checks a t  6, 7, and 13 s i t e s  i n  t h e  seasons 1982183, 1983184 

and 1984185 respec t i ve l y .  The y i e l d  advantage o f  t h e  se lec t i ons  over 

t h e  l o c a l  checks was reduced i n  t h e  season 1984185 because o f  t h e  c o l d  

winter.  Among t h e  l a r g e  seeded e n t r i e s  t h e  average y i e l d  advantage 

over t h e  t h r e e  seasons was 16% f o r  78s 26002 over t h e  check-Kurdi 1 

(Figure 2.2). 78s 26002 a l s o  has a reduced tendency t o  lodge, an 

important  a t t r i b u t e  w i t h  respect t o  mechanical harvest ing. This  

s e l e c t i o n  has now been recomnended f o r  pre-release m u l t i p l i c a t i o n  by 

t h e  Sy r ian  M i n i s t r y  o f  Agr icu l tu re .  Amongst t h e  small-seeded, 

red-cotyledon e n t r i e s  t h e  o v e r a l l  y i e l d  advantage over t h e  t h r e e  

seasons was 11% f o r  78s 26013 over t h e  check Hurani 1. 

2.1.4. Use o f  ICARDA lentils by national programs 

There was an increased use o f  ICAROA l e n t i l s  by na t i ona l  

programs du r ing  t h e  past year. NEL ( ILL)  358 was re leased i n  E th iop ia  

t o  farmers i n  t h e  Highland areas. This c u l t i v a r  has r u s t  res is tance 

and a 50% y i e l d  advantage over t h e  l o c a l  check. Two se lec t i ons  i n  each 

of Tunis and Spain were se lec ted  f o r  pre-release m u l t i p l i c a t i o n ;  t h i s  

i s  i n  a d d i t i o n  t o  t h e  pre-re lease m u l t i p l i c a t i o n  o f  78s 26002 i n  Sy r ia  

(see previous sec t i on )  (Table 2.2). I LL  4605 i s  a t  t h e  pre-release 

stage i n  Pakistan and Morocco. During t h e  1985186 season on-farm 



Figure  2.2. Seed y i e l d  (kg/ha) of an ICARDA s e l e c t i o n  78S26002(2) 
and the  l o c a l  check Kurdi 1 (K) i n  th ree  seasons on- 
farm t r i a l s  i n  Sy r ia  w i t h  t h e  standard e r r o r  ( I ) .  

Genotypes: 2 K 2 K 2 K 

Seasons: 1982/83 1983/84 1984/85 



t r i a l s  o f  ICARDA l e n t i l s  are planned i n  Lebanon, Jordan, Syria, Turkey 

and Pakistan (Table 2.2). W. Erskine. 

2.1.5. Genetic Variations i n  Lenti l  Straw Quality 

L e n t i l  s t raw ( l e a f l e t s ,  branches and pod wa l l s )  i s  an important 

l i v e s t o c k  feed i n  t h e  Middle East en te r i ng  i n t o  both na t i ona l  and 

i n t e r n a t i o n a l  trade. We repor ted  e a r l i e r  (Annual Report 1983) on 

s i g n i f i c a n t  genet ic  v a r i a t i o n  f o r  l e n t i l  s t raw q u a l i t y  f o r  such 

parameters as f i b r e  content (neut ra l  detergent)  9 -- i n  v i t r o  d i g e s t i b i l i t y  

and st raw p r o t e i n  content based on a  s i n g l e  y e a r ' s  data f rom Tel Hadya 

farm. 

However, a  combined ana lys is  over two seasons o f  the  l e n t i l  

s t raw q u a l i t y  o f  eleven d i ve rse  macrosperma l i n e s  has revealed a  more 

complex p i c tu re .  There were profound seasonal e f f e c t s  on s t raw q u a l i t y  

w i th ,  f o r  example, seasonal means f o r  d i g e s t i b i l i t y  o f  39 and 60 g  

d i g e s t i b l e  organic mat te r  per  100 g  d r y  matter. Superimposed on t h e  

seasonal e f f e c t s  was a  subs tant i  a1 genotype season i n t e r a c t i o n  f o r  a1 1  

st raw q u a l i t y  t r a i t s .  This  r e s u l t e d  i n  a  negat ive rank c o r r e l a t i o n  

c o e f f i c i e n t  between t h e  genotype means o f  bo th  seasons o f  r = -0.25 f o r  

i n  v i t r o  d i g e s t i b i l i t y .  The magnitude o f  the  i n t e r a c t i o n  was such t h a t  -- 
oenotypic e f f e c t s  were non-si g n i f  i c a n t  when tes ted  against  t h e  genotype 

season i n t e r a c t i o n ,  i n d i c a t i n g  zero h e r i t a b i l i t y  f o r  t h e  st raw q u a l i t y  

t r a i t s :  -- i n  v i t r o  d i g e s t i b i l i t y ,  and both p r o t e i n  and f i b r e  (neut ra l  

detergent)  contents. The i m p l i c a t i o n  f o r  breeding i s  t h a t  wi thout  

h e r i t a b l e  genet ic  v a r i a t i o n  t h e  response t o  s e l e c t i o n  f o r  s t raw q u a l i t y  

t r a i t s  w i l l  be low. The importance o f  season on st raw q u a l i t y  suggests 

t h a t  the  e f f e c t s  o f  environmental f a c t o r s  l i k e  l oca t i on ,  f e r t i l i z e r  



Table 2.2. Use o f  ICARDA l e n t i l s  by na t iona l  programs 
(1984185 and 1985186). 

Region Country No. se lec t ions  

North Af  ri ca Morocco 
Tun is ia  

West Asia Jordan 2 
Lebanon 2 
Syr i  a  1 + 2  
Turkey - 4 
Yemen A.R. 2  

South Asia I n d i a  1 
Pakistan - 1 + 4 

N i l e  Va l l ey  E th iop ia  
Sudan 

Europe Spain - 2 

Aust ra las ia  A u s t r a l i a  5 

N. & S. America Argent ina 
Canada 

* Underl ined: Released c u l t i v a r s  o r  i n  pre-release 
m u l t i p l i c a t i o n .  Other e n t r i e s  are  i n  on-farm t r i a l s  
and na t i ona l  y i e l d  t r i a l s .  



regime, i n o c u l a t i o n  etc. on st raw q u a l i t y  should be 

assessed. W.Erskine. S.Rihawi, and B.Capper 

2.1.6. Genetic V a r i a t i o n  i n  Respome t o  I r r i g a t i o n  

I n  Egypt before t h e  cons t ruc t i on  o f  the  Aswan Dam, l e n t i l s  were 

grown on moisture l e f t  by the  annual f l o o d  o f  t h e  Ni le.  I r r i g a t i o n  

became wide ly  ava i l ab le  when the  h i g h  dam was constructed, but  Egyptian 

l e n t i l s  are i l l - a d a p t e d  t o  t h e  ex t ra  i r r i g a t i o n .  Most poss ib le  

i n t roduc t ions  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  

i l l - adap ta t i on .  This study, a  Ph.D. student p r o j e c t  funded by t h e  N i l e  

Va l ley  Project ,  est imated the  genet ic  v a r i a t i o n  i n  response t o  

i r r i g a t i o n  i n  order t o  develop a  se lec t i on  methodology f o r  i r r i g a t e d  

condit ions. 

The study was conducted w i t h  34 d iverse  accessions f rom the  

l e n t i  1  germplasm c o l l e c t i o n  i n  f i v e  environments i n  th ree  locat ions  

namely 1 )  Tel Hadya u n i r r i g a t e d  (373 mn, 1984/85 season) 

2) Tel Hadya w i t h  one supplementary i r r i g a t i o n  before f l ower ing  

3) Tel Hadya w i t h  two supplementary i r r i g a t i o n s  (before f l ower ing  

and before pod f i l l i n u . )  4) Breda, w i thou t  i r r i g a t i o n  (277 mn. 
1984185 season), and 5) Terbol w i thou t  i r r i g a t i o n  (444 mn 

1984185). 

The o v e r a l l  mean f o r  seed y i e l d  was 1840 kg/ha w i t h  a  range 

across l oca t ions  o f  599 kg/ha a t  Breda, t h e  d r y  s i t e ,  t o  2809 kg  a t  Tel 

Hadya w i t h  two supplementary i r r i g a t i o n s .  At Tel Hadya t h e  mean y i e l d  

was 2195 kglha w i thout  i r r i g a t i o n ,  2324 kglha w i t h  a  s ing le  

i r r i g a t i o n  and, 2809 kglha w i t h  two i r r i g a t i o n s ,  the  l a t t e r  



represent ing  an i r r i g a t i o n  response o f  28%. The genotype environment 

i n t e r a c t i o n  f o r  seed y i e l d  was h i g h l y  s i g n i f i c a n t  i l l u s t r a t i n g  t h e  

d i f f e r e n t i a l  response o f  genotypes t o  i r r i g a t i o n .  This  study w i l l  be 

cont inued f o r  a f u r t h e r  season, A.Hamdi (Durham Un ive rs i t y ,  U.K.) and 

W.Erskine 

2.2. Diseases o f  L e n t i l s  

2.2.1. Survey of  w i l t  damage on l e n t i l s  

A survey o f  farmers'  l e n t i l  f i e l d s  was conducted i n  nor thern 

Syr ia  i n  t h e  main growing areas o f  Aleppo, I d l i  b and Hama Provinces f o r  

w i l t  damage. Previous ~ o r k  had i n d i c a t e d  t h a t  w i l t  was t h e  major 

pathogenic d isorder  on l e n t i l s  i n  Syria. We aimed t o  quan t i f y  t h i s  

damage and determine t h e  causal organisms. 

The survey covered 28 f i e l d s  w i t h  an average est imated area o f  

1.4 ha. The percentage o f  p lan ts  w i t h  w i l t  symptoms across a l l  f i e l d s  

was 13% w i t h  a range i n  incidence f rom 2-70% w i l t e d  p l a n t s / f i e l d .  

Since w i l t  symptoms were observed on p lan ts  a t  t h e  f l ower ing  and 

podding stage, t h e r e  i s  no p o s s i b i l i t y  o f  compensation f rom 

neighbouring hea l thy  p lants.  Wi l ted  p lan ts  g i v e  no seed y i e l d  and 

consequently t h e  inc idence (13%) o f  p lan ts  a f f e c t e d  probably 

approximates t h e  y i e l d  l o s s  f rom w i l t .  

I s o l a t i o n  f rom t h e  c o l l e c t e d  w i l t e d  samples showed Fusarium sp. 

from most o f  t h e  f i e l d s .  A pa thogen ic i ty  t e s t  i n  pots i n  an 

i l l u m i n a t e d  incubator  showed w i l t i n g  symptoms. Microscopic examination 

o f  w i l t e d  shoots from t h i s  t e s t  revealed fungal hyphae i n  t h e  xylem 



vessels, and the  re-isolation of the wilted shoots resulted in Fusarium 

oxysporum f .sp. l en t i s  growth. We nor plan t o  i n i t i t i a t e  screening for  

disease resistance t o  vascular wilt.  B.Bayala (University of Aleppo) 
and W.Erskine 

2.2.2. Screening l e n t i l s  f o r  resistance t o  cyst nematode 

In Syria surveys conducted in cooperation w i t h  the University 

of Bari have revealed cyst nematode (Heterodera sp.) as a major yie ld  

reducer. The host range, established on studies with 40 Mediterranean 

crops, does not extend beyond the Legumi nosae , consequently crop 

rotation with cereals does not increase the frequency of the nematode. 

Possible additional control measures include the use of host-plant 

resistance. Screening f o r  resistance t o  cyst nematode was undertaken 

on 100 germplasm accessions a t  Bari in I t a ly  and on 75 e l i t e  l ines a t  

ICARDA i n  pot t r i a l s  w i t h  infested so i l  (2000 eggs/pot). In Italy.  

although s ignif icant  differences of 169-1937 cysts/5 g roots were found 

a f t e r  2 months, none of the  germplasm accessions showed resistance. An 
accession of - Lens oriental  i s  (ILWL 7) was a lso found susceptible in the 

t e s t .  In the  p l a s t i c  house a t  Tel Hadya with 15 seeds/pot and a high 

cyst r a t e  (300-350 cysts/200g s o i l ) ,  there  were s ignif icant  differences 
between the 75 l ines  screened in vegetative damage score and to t a l  root 
weight. B u t  the  cyst count/g root showed no s ignif icant  differences 

between l ines.  In summary, although there  may be differences in 

suscept ibi l i ty  t o  cyst nematode in l e n t i l s ,  no resistance was found 

a f t e r  screening 175 cult ivated l e n t i l  en t r ies  and one l i ne  of - Lens 
or ien ta l i s .  W. Erskine, and N. Greco and M. d i  Vito (Bari, I ta ly) .  



2.3. L e n t i l s  I n s e c t  and T h e i r  Cont ro l  

2.3.1. I nsec t  populat ions 

As i n  previous seasons t h e  pea l e a f  weevi l ,  Si tona macularius, 

was t h e  main pest. Thr ips occurred a t  l e v e l s  comparable t o  those 

recorded p rev ious l y  but o the r  i nsec ts  such as won leafhoppers, 

aphids, pod borer,  and pea moth appeared i n  small numbers a t  s i x  

l oca t i ons  sampled i n  nor thern  Syria. 

Improved t r a p p i n g  o f  Sitona adu l t s  showed t h a t  i n i t i a l  

m igra t ions  o f  - S. macul a r i  us and - S. 1  ineatus occurred i n  mid-November, 

soon a f t e r  t h e  p l a n t i n g  o f  l e n t i l  crops. A second, l a r g e r  wave o f  

i nm ig ra t i on  occurred i n  mid-January. Poss ib ly  as a  r e s u l t  o f  very c o l d  

weather, populat ions crashed i n  February and March and as a  consequence 

o f  t h i s ,  moderate l e v e l s  o f  nodule damage ( x  = 66%) were detected i n  

l a t e  A p r i l ,  a  t ime  a t  which, i n  previous seasons, most f i e l d s  sampled 

were showing 100% nodule damage. This  i s  important i n  the  

understanding o f  y i e l d  responses t o  Si tona cont ro l .  

Work aimed a t  the  cons t ruc t i on  o f  a  l i f e  t a b l e  f o r  - S. 

macular ius revealed t h a t  egg m o r t a l i t y  due t o  paras i tes  and predators 

averaged 6.4% (range: 4.5 - 20.1%). No na tu ra l  enemies o f  larvae, 

pupae o r  adu l ts  were recorded. These l e v e l s  are inadequate f o r  

e f f e c t i v e  Sitona popu la t ion  regu la t ion .  I n  t h e  absence o f  res is tance 

and response t o  c u l t u r a l  p rac t i ces ,  most emphasis o f  t h e  research on 

Sitona has been placed upon t h e  study o f  e f f e c t i v e ,  economic chemical 

cont ro l .  



2.3.2. P a r t i t i o n i n g  o f  y i e l d  losses a m g  species 

Proper separat ion of t h e  ef fect  o f  Si tona and f o l  i a r  insec ts  on 

y i e l d s  has been repor ted  before (see ICARDA'S 1983,1984 ANNUAL 

REPORTS). An attempt t o  fu r the r  p a r t i t i o n  y i e l d  losses due t o  Si tona 

from those due t o  aphids and t h r i p s  was made i n  t h e  past season. Aphid 

populat ions were o f  no major consequence and s e l e c t i v e  con t ro l  of 

t h r i p s  w i t h  formothion 0.5 kg A.I./ha, s i g n i f i c a n t l y  increased s t raw 

and seed y i e l d s  by 7.6 and 9.146, respec t i ve l y  (Table 2.3). The key 

pest s ta tus  o f  Sitona has then been reconf irmed and t h i s  l i n e  o f  

research could now be terminated. 

2.3.3. E f f e c t  o f  S i tona l a r v a l  damage on the N - f i x a t i o n  process 

The e f f e c t  o f  inc reas ing  l e v e l s  o f  i n f e s t a t i o n  w i t h  

S. macular ius l a rvae  on t h e  acetylene reduct ion  a c t i v i t y  (ARA) of - 
l e n t i l s  p lan ts  was s tud ied  i n  the greenhouse. (19'~; 47% 

R.H.). Regressions o f  ARA on the  percentage o f  nodules damaged 

ind i ca ted  no s i g n i f i c a n t  e f f e c t  up t o  46 days a f t e r  i n f e s t a t i o n  

(Table 2.4). As nodule damage increased t o  about 4G%, t h e r e  was a 

r a p i d  dec l i ne  i n  ARA between 46 and 60 days a f t e r  i n f e s t a t i o n .  On a 

seasonal basis  t h e  r e s u l t s  are shown i n  F igure  2.3. These f i n d i n g s  

support previous f i e l d  r e s u l t s  on t h e  e f f e c t  o f  l a r v a l  damage on t h e  

f u n c t i o n a l i t y  o f  l e n t i l s  nodules. 

2.3.4. Economic aspects o f  S i tona c o n t r o l  

The f e a s i b i l i t y  of chemical con t ro l  o f  S i tona was s tud ied  under 

farmers f i e l d s  cond i t ions  a t  f i v e  loca t ions :  Souran, Maara, Tel Hadya, 

Breda, and Aazaz. I n f e s t a t i o n  l e v e l s  va r i ed  from 19.5% nodules damaged 



Table 2.3. The e f f e c t  o f  s e l e c t i v e  S i tona and t h r i p s  c o n t r o l  on t h e  
y i e l d s  o f  Syr ian  Medium l e n t i l s .  Means o f  f o u r  
r e p l i c a t i o n s .  Tel Hadya, 1984/85. 

Contro l  o f  Straw y i e l d  Seed y i e l d  
kg/ha % Increase kg/ha % Increase 

Si tona and t h r i p s  4144 9.3 1683 12.1 
Si tona 4079 7.6 1637 9.1 
Thr i  ps 3807 0.4 1528 1.8 
None 3792 - 1501 - 
LSD 5% 
cv 

Table 2.4. S t a t i s t i c s  f o r  regress ions o f  acety lene reduc t i on  a c t i v i t y  i n  
l e n t i l s  on t h e  ~ e r c e n t a q e  o f  nodules damaqed bv i nc reas inq  
numbers o f  ~ i t o n a  macular ius larvae. - ~ e a n s  o f  f o u r  
r e p l i c a t i o n s .  

Days a f t e r  I n f e s t a t i o n  I n t e r c e p t  Slope r S ign i f i cance  1/ 
o f  r 

0 - 39 
39 - 46 
46 - 53 
53 - 60 
Seasonal 

1/ n = 20 i n  a l l  cases; n.s. = non s i g n i f i c a n t ;  ** = s i g n i f i c a n t  a t  1% 
l e v e l  



Larvae/Plant 
% Nodule damage 

Fig.2.3.The regression o f  acetylene reduction a c t i v i t y  (ARA) i n  
l e n t i  1s on increasinq levels  o f  in festat ion with larvae 
o f  Sitona macularius: Means o f  four repl icat ions.  Tel 
H a d y a , 8 3 / 8 5 .  



i n  Souran t o  75.2% i n  Tel Hadya, average 48%. Th is  average i s  lower 

than prev ious seasons means o f  65% nodule damage p rev ious l y  reg i s te red  

i n  nor thern  Syria. With l i t t l e  o r  no i n t e r f e r e n c e  f rom o the r  insec ts ,  

y i e l d  losses due t o  Si tona damage ranged f rom 5.0% i n  Souran t o  33% i n  

Azaaz, average 13%. There was not a  s i g n i f i c a n t  treatment x l o c a t i o n  

i n t e r a c t i o n ,  both carbofuran and heptachlore s i g n i f i c a n t l y  inc reas ing  

st raw and seed y i e l d s  (Table 2.5). The economic ana lys is  o f  data 

through p a r t i a l  budget ana lys is  and subsequent c a l c u l a t i o n  o f  an 

economic t r e s h o l d  f o r  Si tona (F igure  2.4) i nd i ca ted  t h a t  chemical 

c o n t r o l  w i t h  a  p e s t i c i d e  such as carbofuran would be j u s t i f i e d  a t  

l e v e l s  o f  i n f e s t a t i o n  o f  43% o r  higher.  As i nd i ca ted  by many previous 

f i e l d  t r i a l s ,  t h e  economic impact o f  Sitona on y i e l d  i s  s i g n i f i c a n t  i n  

l e n t i l s  crops showing 70% o r  more nodule damage, a s i t u a t i o n  which i s  

common i n  most l e n t i l s  growing areas o f  Syr ia.  Since Si tona con t ro l  i s  

p revent ive  i n  nature the re  would be t h e  need t o  reduce costs so as t o  

make t h i s  p r a c t i c e  l ess  r i s k y  f o r  t h e  farmer. One way t o  do t h i s  i s  t o  

c u t  dosages o f  t h e  chemicals o r  f i n d  others l ess  cos t ly .  Quinalphos, 

methiocarb and d i s u l f o t o n  f a i l e d  t o  p rov ide  adequate p ro tec t i on  

(Table 2.6) bu t  a  smallerdosage (0.5 kg A.I./ha) o f  carbofuran compared 

favourably i n  terms o f  con t ro l  w i t h  the  p rev ious l y  tested, standard 

dosage o f  1.0 kg A.I./ha. The search f o r  cheaper chemicals f o r  Sitona 

con t ro l  and t h e  t e s t i n g  o f  t h i s  p r a c t i c e  under farmers f i e l d s  

cond i t ions  i s  t o  be continued. 
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F i g .  2.4.Economic determination f o r  Sitona 
macularius on l e n t i  1s. 
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2.4. Product ion Agronomy and Crop P h y s i o l o w  

2.4.1. Growth habft fn lentlls 

With in  t h e  ICAROA l e n t i l  germplasm c o l l e c t i o n  t h e r e  i s  a range 

o f  t a l l  accessions s u i t a b l e  f o r  mechanical harvest. The v a r i a t i o n  i n  

p l a n t  a r c h i t e c t u r e  amongst these accessions has not  been explored. 

Accordingly,  we made a de ta i l ed ,  q u a n t i t a t i v e  ana lys is  o f  t h e  growth 

h a b i t  o f  25 c o n t r a s t i n g  l e n t i l  genotypes i n c l u d i n g  some t a l l  mater ia ls .  

The t r i a l  was conducted a t  Tel Hadya, Sy r ia  and The anatomy o f  t e n  

p lan ts  taken a t  random f rom each p l o t  was measured. 

S t r i k i n g  d i f f e rences  i n  growth h a b i t  were ev ident ,  as can be 

seen i n  Photo 2.1. There was an o v e r a l l  range i n  mean he igh t  from 

26 cm ( I L L  4605) t o  41.5 cm ( I L L  922), w i t h  t h e  average p l a n t  being 

33.5 cm h igh  w i t h  i t s  lowest pod 18.5 cm above t h e  ground. There was 

an average o f  19 nodes on t h e  main stem, hence a mean internode l eng th  

o f  1.8 cm. However, in ternode l e n g t h  va r ied  according t o  p o s i t i o n  on 

t h e  main stem and decreased g r e a t l y  a t  t h e  upper and lower ends o f  the  

main stem. The diameter o f  t h e  base o f  the  main stem ranged from 1.7 

t o  2.9 cm, w i t h  a mean o f  2.2 cm. 

Branching i s  d i v ided  i n t o  pr imary ( a r i s i n g  f rom t h e  main stem), 

secondary ( a r i s i n g  f rom t h e  pr imary branches) and t e r t i a r y  ( a r i s i n g  

from t h e  secondary branches) systems. There was considerable v a r i a t i o n  

between genotypes i n  t h e  amount o f  branching. Adding up the  number o f  

primary, secondary and t e r t i a r y  branches t h e  t o t a l  ranged from a mean 

o f  6 branches on ILL 5748 t o  12 branches on ILL  922. 



Overall, the mean number of both primary branches (4.16) and 

secondary branches (4.29) greatly exceeded tha t  of the t e r t i a r i e s  

(0.5). Over half of a l l  pods were found on the main stem and two 

lower-most primary branches. 

Growth habit i s  much influenced by environmental or  non-genetic 

factors. Thus the severe f r o s t s  encountered ( i n  March 1985) tended t o  

produce a more bushy growth habit ,  as a resul t  of enhanced branching 

following the death of the main stem i n  susceptible genotypes. 

Within-genotype variation in  growth habit was also evident. 

A path analysis will be conducted, t o  identify those anatomical 

t r a i t s  with important, d i rec t  e f fec t s  upon plant height, lodging and 

seed yield.  The data will also be sumnarized in  the form of plant 

diagrams. W.J.Goodrich and W.Erskine. 

2.4.2. Growth and Yield i n  Relation t o  Sowing Date 

In the low elevation areas of the ICARDA region, l e n t i l s  are 

generally sown in l a t e  winter. Ear l ier  studies a t  ICARDA have shown 

that  early planting (before Mid-December) resu l t s  in bet ter  growth and 
yield. However, recent work (1982/83 and 1983184) has indicated tha t  
although winter sowing increases to ta l  biological yie ld  i f  does not 

increase seed yield.  Cold damage and greater infesta t ion of Orobanche 

were among the factors that  off-set  the advantage of early winter 

sowing. 

I n  1984185 season, the study was repeated using the same s i x  
genotypes ( I L L  8 ,  9 , 16, 223, 4400 and 4401) t o  evaluate t h e i r  
performance when sown early and l a t e  in winter. (14 November and 



12 February respect ive ly ) .  November sown crops took between 139 t o  147 

days t o  f l ower  and 178 days t o  reach phys io log ica l  matur i ty .  However, 

crops sown e a r l y  i n  February took on l y  72 days t o  f l ower  and 95 t o  107 

days t o  reach phys io log ica l  ma tu r i t y .  

I n s p i t e  o f  t h e  very severe f r o s t  which occurred between 

February and March and which severe ly  damaged November sown ILL  8, 9, 

16 and 223, a l l  Novenber sown crops produced more d ry  matter,  than 

February sown crops (Table 2.7). A t  each sowing, genotypes va r ied  i n  

growth r a t e  and t h e  t o t a l  d ry  mat te r  a t  m a t u r i t y  (F igure  2.5 and Table 

2.7). The v a r i e t i e s  t h a t  grow f a s t e s t  when sown i n  November ( I LL  8, 

223, and 4401) produced t h e  most d r y  mat te r  a t  matur i ty .  

Seed y i e l d  var ied  between 900 and 1330 kg/ha i n  e a r l y  w i n t e r  

sowing and 330 and 670 kg/ha i n  l a t e r  w in te r  sowing. E a r l y  w in te r  sown 

crops produced s i g n i f i c a n t l y  more seed y i e l d  than l a t e  w in te r  sown 

crops. I n  e a r l y  w in te r  sowing, v a r i e t i e s  t h a t  had t h e  f a s t e s t  r a t e  o f  

growth ( ILL  8, 223, 4401) produced t h e  most d ry  mat te r  and t h e  h ighest  

seed y i e l d s  (Table 2.7). Harvest index i n  l a t e r  w in te r  sowing was 

l a r g e r  (P = 0.05) than e a r l y  w i n t e r  sowing. Smaller seed y i e l d s  i n  

l a t e  w in te r  sowing, there fore ,  a re  a r e s u l t  o f  t h e  smal le r  t o t a l  d ry  

mat te r  product ion f o l l o w i n g  t h e  drought which occured e a r l y  and 

hastened matur i ty .  

I n  the  l a s t  t h ree  seasons (1982-85) advancement o f  sowing from 

l a t e  t o  e a r l y  w in te r  has always r e s u l t e d  i n  an increase i n  t o t a l  d ry  

m a t t e r p r o d u c t i o n  and sometime i n  an increase i n  s e e d y i e l d .  I n  some 

seasons f r o s t  damage i n  t h e  reproduct ive  phase presented any increase 

i n  seed y i e l d .  Since i n  t h e  ICARDA reg ion  l e n t i l  s t raw i s  used as 

animal feed, advancing date o f  p lan t ing ,  there fore ,  t o  November would 

increase fa rmer 's  income. 



Table 2.7. The e f f e c t  o f  sowing date on t o t a l  biological  y i e l d  (TYB), 
and seed y i e l d  (SY) i n  kglha and harvest index ( H I )  o f  
d i f f e r e n t  genotypes o f  l e n t i s ,  Tel Hadya 1984185. 

Genotypes Date o f  Sowing 
November 14 December 12 

ILL 3Y TYB "1 SY TYB H1 

Mean 1133 3585 0.32 521 1448 0.36 

TYB HI 
LSD CV % LSD 
m - 

Dates (0) & 0.03 
Genotypes (G) 18.4 76 14.4 37 1 8.6 0.03 
D X G  316 524 0.04 
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J F  n A n  J F ~  A n J F  n A n 
Figure 2.5.The build up and part i t ioning of  dry matter of s ix  l e n t i l  genotypes 

as affected by date o f  sowing. 



2.4.3. Response =Pi ant  P o ~ u l a t i o n  and Row Spacing 

The e f f e c r  o f  p l a n t  popu la t i on  (100, 200, 300 and 400 

plants/mZ) and f o u r  row spacings (20, 30, 40 and 50 cm) on l e n t i l s  was 

s tud ied  a t  Breda and Terbol. A t  bo th  loca t ions ,  t he re  was a  

s i g n i f i c a n t  increase i n  t o t a l  b i o l o g i c a l  y i e l d  w i t h  increase i n  p lan t  

popu la t i o r~  (Tables 2.8 and 2.9). However t h i s  e f f e c t  on seed y i e l d  was 

s i g n i f i c a n t  o n l y  i n  Breda (Table 2.8). P lan t i ng  l e n t i l s  a t  narrow row 

spacing increased both b i o l o g i c a l  and seed y i e l d s  i n  Terbol b u t  had no 

e f f e c t  i n  Breda. Y ie lds  obta ined i n  Terbol were almost double those 

obtained a t  Breda due t o  b e t t e r  moisture supply. I n  Terbol,  t he re  was 

a  gradual improvement i n  p a r t i t i o n i n g  o f  d r y  mat te r  w i t h  decrease i n  

p l a n t  popu la t ion  whereas i n  Breda on ly  t h e  lowest popu la t ion  (100 

plants/mZ) improved it. 

2.4.4. Lent f  1 F e r t i  1 i ty-Cum-lnoculat ion T r i a l  

Management p rac t i ces  which favour  symbiot ic  assoc ia t ion  between 

l e n t i l  c rop  and Rhizobium need i n v e s t i g a t i o n  so t h a t  symbiot ic  n i t rogen  

f i x a t i o n  may be increased and the  c rop  dependence on t h e  s o i l  n i t r ogen  

i s  reduced. L e n t i l  f e r t i l  i t y -cum- inocu la t ion  t r i a l  was the re fo re  

conducted i n  1984/85 a t  Terbol (Lebanon) and Breda (Sy r ia )  t o  study t h e  

response o f  l e n t i l s  t o  f e r t i l i z e r s  and i n o c u l a t i o n  w i t h  Rhizobium 

cu l tu re ,  w i t h  o r  w i thout  con t ro l  o f  Sitona weevil. 

Table 2.10 gives t h e  r e s u l t s  o f  y i e l d s  and harvest  i nd i ces  a t  

both Breda 2nd Terbol. The f i n d i n g s  a t  Breda i nd i ca ted  t h a t  t h e  main 

l i m i t i n g  fact:or t o  both h igh  seed and b i o l o g i c a l  y i e l d s  was t h e  damage 

t o  t h e  root  :!cdvles by S i tona weevil. C o n t r o l l i n g  Si tona weevi l  

r e s u l t e d  i n  !3 and 16% increase i n  seed and b i o l o g i c a l  y i e l d s  



Table 2.8. The e f fec t  o f  varying plant populatlon 
on y i e l d  and harvest index o f  l e n t i l s ,  
Breda 1984/85. 

popul a t i  on/mZ Yield kg/ha Harvest 
Seed Biological Index 

LSD 65.0 143.1 0.023 
CV % 14.5 13.1 7.7 
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respect ive ly .  I n o c u l a t i o n  w i t h  rh izobium p l u s  c o n t r o l l i n g  Si tona d i d  

not  r e s u l t  i n  add i t i ona l  advantage which imp l i es  t h a t  i n  Breda s o i l ,  

t he re  was no advantage o f  i n t roduc ing  t h i s  new s t ra in .  I n  Terbol t he re  

was no s i g n i f i c a n t  response t o  f e r t i l i z e r  treatments because o f  h igh  

f e r t i l i t y  o f  t h e  s o i l .  Again l i k e  i n  Breda, c o n t r o l l i n g  S i tona weevi l  

r e s u l t e d  i n  very l a r g e  increase i n  bo th  seed and b i o l o g i c a l  y i e l d s ,  

l a r g e l y  as a r e s u l t  o f  p resent ing  nodule damage (31% o f  nodules were 

damaged i n  c o n t r o l  as compared w i t h  11% when S i tona was contro l led.)  

2.4.5. Lentil Harvest Mechanization 

The mechanization o f  l e n t i l  harvest  i n  t h e  Middle East i s  a 

major research goal o f  t h e  food legume improvement program, because 

l e n t i l  areas are  d e c l i n i n g  due t o  increased labour  costs f o r  harvest i n  

comparison t o  wor ld  l e n t i l  pr ices.  Research on l e n t i l  harvest  

mechanization has i n t e n s i f i e d  a t  ICARDA f o l l o w i n g  a grant  from t h e  

I n t e r n a t i o n a l  Development Research Centre, Canada. The major t r i a l  

conducted a t  Tel Hadya i n  t h e  1984/85 season gauged t h e  minimum change 

from t r a d i t i o n a l  agronomy needed f o r  t h e  successful opera t ion  o f  t h e  

harves t ing  machines. The t r a d i t i o n a l  method o f  sowing l e n t i l s  i i n  Sy r ia  

i s  by hand broadcast ing fo l lowed by a c u l t i v a t o r  pass t o  cover t h e  seed 

l eav ing  a r i dged  f i e l d .  This  was compared t o  l e n t i l s  sown w i t h  a 

l o c a l l y  a v a i l a b l e  d r i l l ,  and a l s o  t o  broadcast ing fo l lowed by a 

c u l t i v a t o r  w i t h  a heavy bar  behind. The sowing treatments were thus: 

1. Broadcast by hand (300 seeds/m2), cover ing  w i t h  t r a c t o r - p u l l  ed 

c u l t i v a t o r .  

2. Broadcast by hand (300 seeds/m2), cover ing w i t h  t r a c t o r - p u l l e d  

c u l t i v a t o r  towing a heavy bar. 

3. D r i l l e d  (200 seeds/m2) by l o c a l  cereal  d r i l l .  

4. D r i l l e d  (200 seeds/m2) by l o c a l  cereal  d r i l l  towing a heavy bar. 
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The comparison o f  l o c a l  c u l t i v a r  w i t h  an ICARDA se lec t i on  was 

a lso inc luded as one o f  t he  fac tors  i n  the  t r i a l .  These main p l o t s  

were then s p l i t  and harvested by hand, by a double-kni fe c u t t e r  bar, 

and by angled blades passing j u s t  under the  s o i l  surface. 

D i f fe rences between harvest  methods and the  i n t e r a c t i o n s  

between harvest and sowing methods were h i g h l y  s i g n i f i c a n t  fo r  both 

seed and straw y i e l d s  (Table 2.7). With a hand harvest,  t he  use o f  a 

heavy bar behind t h e  c u l t i v a t o r  cover ing seed increased l e n t i l  seed 

y i e l d s  over t h e  t r a d i t i o n a l  c u l t i v a t o r  alone. The double-knife c u t t e r  

bar  requ i red  land f l a t t e n e d  by e i t h e r  a bar  o r  a seed d r i l l  t o  opt imize 

straw y ie lds .  The angled blades worked best on the  t r a d i t i o n a l  

broadcast seed bed. 

The s e l e c t i o n  78s 26002 y i e l d e d  1161 kg/ha seed, which was 21% 

more than t h e  l o c a l  c u l t i v a r .  Since 78s 26002 lodged less  than the  

l oca l ,  i t s  advantage over the  l o c a l  was greatest  w i t h  a cu t te r -bar  

harvest. 

Next year  i t  i s  proposed t o  t e s t  t h e  best harves t ing  systems i n  

on-farm t r i a l s  agronomical ly and economically. W. Erskine, 

J. Diekmann, P. Jegatheeswaran and Said S i l im.  



Table 2.11. L e n t i l  seed and straw y ie lds  (kg/ha) from d i f f e r e n t  sowing 
and harvesting methods. 

Hand harvest Cutter  bar 
Seed Straw Seed Straw 

Broadcast 1152 2896 951 1094 732 3531 
Broadcast + bar 1479 2976 1075 1617 829 3262 
D r i l l e d  1618 3294 1071 1600 616 2142 
D r i l l e d  + bar 1479 2929 1092 1780 633 2348 
Mean 1432 3024 1047 1523 703 2820 

L.S.D. (5%) Harvest method: Seed 91 kglha; Straw 399 kg/ha. 
L.S.D. (5%) Harvest x sowing methods: Seed 183 kg/ha, Straw 799 

kg/ha. 



Effect o f  Height  o f  Cut on t h e  Y i e l d  and Straw Qual i ty :  As p a r t  o f  a  

major e f f o r t  t o  mechanize ha rves t i ng  a t  lCAROh a  t r i a l  was conducted 

us ing  s e l f  p rope l l ed  c u t t e r  bar  a t  Tel Hadya dur ing  1984185 season t o  

i n v e s t i g a t e  t h e  e f f e c t  o f  height  o f  c u t  (ground leve l ,  5cm and lOcm 
above ground) as compared t o  hand p u l l i n g  on loss  i n  seed and st raw 

y i e l d s  and q u a l i t y  o f  t h ree  l e n t i l  genotypes o f  d i f f e r e n t  p lan t  

s ta ture ;  ILL 8 (erec t  and non lodging), ILL 4400 ( l oca l  l i n e ,  

lodging) ,  ILL 554 (erec t  and l a t e  maturing). Because o f  l ack  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 height  o f  c u t  and genotypes, on l y  the  

main e f f e c t s  are presented. 

The e f f e c t  o f  height  o f  c u t  on seed and s t raw y i e l d s ,  

percentage d i g e s t i  b i  1  i t y  and p r o t e i n  content are shown i n  Table 2.12. 

Compared w i t h  hand p u l l i n g ,  c u t t i n g  a t  t h e  ground leve l ,  5  cm and 10 cm 

above ground r e s u l t e d  i n  seed y i e l d  losses o f  9.0, 15.6 and 16.7% 

respect ive ly .  Percentage loss  i n  s t raw y i e l d s  were 7.3, 31.5 and 38.6. 

I n  contrast ,  s i g n i f i c a n t  increases i n  per cent d i g e s t i b i l i t y  and 

p r o t e i n  content o f  s t raw were obtained when t h e  crop was cu t  as 

compared w i t h  hand pu l l i ng .  D i g e s t i b i l i t y  o f  s t raw cut  a t  the  ground 

l e v e l  and 5 cm above ground were s i m i l a r ,  bu t  s i g n i f i c a n t l y  lower than 

t h a t  c u t  a t  10 cm above ground. Percentage p r o t e i n  content increased 

progress ive ly  w i t h  increase i n  t h e  he ight  o f  cut. 

Seed and st raw y ie lds ,  percentage d i g e s t i b i l i t y  and p r o t e i n  

content o f  t h e  t h r e e  genotypes are given i n  Table 2.12. Seed y i e l d s  o f  

ILL 8  and ILL 4400 were s i m i l a r  and s i g n i f i c a n t l y  h igher than ILL 554. 

Straw y i e l d s  o f  ILL 4400 was high, ILL 8  medium and ILL 554 low. p e r '  

cent d i g e s t i b i l i t y  o f  s t raw d i d  not  vary among the  genotypes, but  

v a r i a t i o n  i n  p r o t e i n  content was s i g n i f i c a n t .  Per cent losses due t o  

cu t  i n  straw y i e l d  were 30.2, 24.2 and 22.4% respec t i ve l y  f o r  ILL 4400, 

ILL 8  and ILL 554 and the  respect ive  seed y i e l d  losses were 15.6, 5.3 

and 20.3%. 



Table 2.12. The main e f fec ts  o f  height o f  cut  and genotypes on straw and 
seed y ie lds,  percentage straw d iges t ib i  1 i t y  and prote in  
content. 

Harvesting Yield (kg/ha) Percent f o r  straw 
Seed Straw D i g e s t i b i l i t y  Protein 

Hand p u l l  i n g  (control  ) 879 1729 48.0 5.2 
Cut a t  ground leve l  800 1603 52.0 5.5 
Cut 5 cm above ground 756 1184 51.9 5.8 
Cut 10 cm above ground 74 1 1042 53.4 6.2 

LSD (5%) 
cv (%) 

Genotypes 

ILL4400 
ILL 8 
ILL 554 

LSD 5% 
cv (%I  



This study has shown t h a t  t h e  mechanical harves t ing  o f  l e n t i l  

by c u t t e r  bar  r e s u l t s  i n  s t raw and seed y i e l d  loss,  t h e  former due t o  

r o o t s  being l e f t  i n  t h e  s o i l  and t h e  l a t t e r  due t o  pod drop. Harvest 

was c a r r i e d  out  a t  f u l l  m a t u r i t y  i n  t h i s  study. It i s  poss ib le  t h a t  

seed y i e l d  l oss  can be reduced by harves t ing  a t  phys io log ica l  matur i ty .  

I LL  4400, which i s  a l o c a l  c u l t i v a r ,  had t h e  h ighest  l oss  i n  both seed 

and st raw y i e l d s  and losses i n  ILL  8, an improved l i n e ,  were low. 

Said Si l im,  W i l l i e  Erskine, and M.C. Saxena. 

2.4.6. Weed Control 

Weeds are a major cons t ra in t  t o  increased product ion i n  l e n t i l ,  

p a r t i c u l a r l y  i n  e a r l y  sown crop. Hence studies were c a r r i e d  out  t o  

evaluate the  comnon herb ic ides  f o r  broadspectrum weed contro l .  The 

dominant weed species were same as i nd i ca ted  i n  t h e  re levan t  sec t ion  on 

faba beans. 

2.4.6.1. International Weed Control Trial : 

As p a r t  o f  t h e  I n t e r n a t i o n a l  Chemical Weed Contro l  t r i a l .  

s tud ies  were conducted i n  1984/85 season a t  Breda and Terbol t o  

quan t i f y  y i e l d  losses due t o  weeds and i d e n t i f y  promising herbic ides 

f o r  weed contro l .  

I n  Breda weed i n f e s t a t i o n  was l i g h t .  Weeds reduced y i e l d  by t o  

weeds was about 8% and non-s ign i f i can t  and chemical weed con t ro l  and 

hand weeding gave s i m i l a r  r e s u l t s  (Table 2.13). I n  Terbol, Weeds 
reduced y i e l d  by 69%. Hand weeding tw ice  was as e f f e c t i v e  as 

repeated hand weeding and was super io r  t o  chemical weed contro l .  
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Pre-emergence a p p l i c a t i o n  o f  Bladex (1.0 kg  a.i./ha), Maloran (1.5 kg  

a.i./ha) + Kerb (0.5 kg  a.i./ha), T r i b u n i l  (2.0 kg  a.i./ha) + Kerb (0.5 

kg a.i./ha) and Gesagard (1.5 kg  a.i./ha) + Kerb (0.5 kg  a.i./ha) gave 

very good c o n t r o l  o f  weeds and increased y i e l d  by 12196, 1452, 157% and 

177% respec t i ve l y  over t h e  weedy check. 

2.4.6.2. Evaluat ion  o f  new herb ic ides  f o r  pre- and post-emergence 

appl icat ions.  

The experiment was conducted a t  Tel Hadya du r ing  the  1984/85 

growing season. The aim o f  t h e  t r i a l  was t o  i d e n t i f y  and evaluate the  

best  herb ic ides  f o r  broadspectrum weed c o n t r o l  i n  l e n t i l .  Some o f  t he  

herbic ides have already been t e s t e d  i n  f i e l d  experiments, some o f  them 

are newly developed and being t e s t e d  f o r  t h e  f i r s t  season a t  ICARDA 

region. The t r i a l  was i n  RCB design w i t h  f o u r  rep l i ca t i ons .  

The popu la t ion  o f  weeds was small w i t h  the  f o l l o w i n g  
dominant species: - Avena s t e r i l i s ,  Pha lar is  brachystachys, Sinapis 

arvensis, Gerani um tuberosum, Gal ium tri corne, Vaccaria pyramidata. 

Carthamus syriacus, Cephalaria syr iaca and Euphorbia hel ioscopia.  

Among a l l  he rb i c ide  treatments, t h e  best was cyanazine (Bladex) 

app l i ed  pre-emergence a t  t h e  r a t e  o f  0.5 kg a. i./ha, and the re  was no 

s i g n i f i c a n t  d i f fe rences i n  g r a i n  y i e l d  between t h i s  and hand weeded 

(weed f r e e )  treatment (Table 2.14). Th is  conf irms t h e  previous years 

observat ions about exce l l en t  performance o f  t h i s  product. A l l  newly 

t e s t e d  products (from treatments 7 t o  14) provided poor weed con t ro l  o r  

had a phy to tox ic  e f f e c t  on crop, causing a s i g n i f i c a n t  g r a i n  y i e l d  

reduct ion. 



Table 2.14. Ef fec t  o f  chemical weed control  on l e n t i l  crop 
phytotox ic i ty ,  t o t a l  dry weight o f  weeds (TDW) kg/ha and 
gra in  y i e l d  kg/ha, (Tel Hadya. 1984/85). 

Treatment Rate Timing* Phyto- TDW Grain 
(kg a.i./ha) t ox i c i t y * *  y i e l d  

Weedy check 1221.5 961 
Weed f ree  108.6 1220 
Cyanazine 0.5 Pre. 1.25 639.6 1129 
Cyanazine t 0.5 Pre. 3.75 498.2 960 
Pronami de 0.5 Pre. 

Dinoseb-acetate 1.0 Post 3.25 606.0 928 
Oinoseb-acetate t 1.0 Post 2.25 351.6 963 
Fluazifop-butyl 0.5 

Napropamide 1.0 PP I 8.00 1061.3 81 
Naproparni de 2.0 Pre. 8.00 381.8 50 
Carbotarnide 1.0 Pre. 1.75 1036.1 778 
Phenoterb 3.5 Pre. 1.00 1079.5 878 
Coda1 2.0 Pre. 4.00 927.2 728 
Fomesaf en 0.25 Post 5.75 372.1 688 
Fomesaf en + 0.25 Post 6.00 212.9 69 1 
F l  uazifop-butyl 0.5 Post 

Fomesafen + 0.25 Post 6.00 299.3 626 
Sethoxydi m 0.5 Post 

C.V. 51.5 16 
L.S.D. 5% 463.8 180 

* Pre. = Pre-emergence application; Post = Post-emergence application; 
P P I  - Pre-planting incorporation. 

** l-no phytotox ic i ty  symptoms, and 9- to ta l  crop in jury.  



2.4.6.3. Resistance t o  Orobanche spp. 

Lent i  1 s are ser iously damaged by Orobanche crenata especial ly 

i n  Syr ia and Morocco. No sa t i s fac to ry  control  method exists. A 
res is tant  var ie ty  o f fe rs  the best method o f  control. For several years 

f i e l d  screening f o r  Orobanche resistance on l e n t i l s  has been undertaken 

a t  ICARDA. Some l i nes  were found t o  have lower i n fes ta t i on  than the 

loca l  check ( ILL 4400) but no l i n e  could be i d e n t i f i e d  as resistant.  

400 genotypes were tested i n  4 rep l icat ions during the  growing season 

1984/85 a t  Te\ Hadya i n  in fes ted  s o i l  w i th  - 0. crenata. As a resu l t  o f  

f ros t ,  265 l ines  were severely damaged; and only 135 l ines  could be 

evaluated f o r  resistance. O f  these 7 l ines  were found less susceptible 
than the loca l  check ( ILL 4400). These l ines  are ILL 262, 326. 

560, 672, 748, 814, and 912. S. Kukula and W. Erskine. 

I n  order t o  have standardized conditions f o r  a l l  the l ines  

tested, t o  get comparable resu l ts  over the years, t o  screen during the  

whole year and t o  have the resu l ts  as qu ick ly  as possible, i t  i s  
proposed t o  move the screening work from f i e l d  t o  laboratory. To al low 

the  rap id  screening o f  l e n t i l  genotypes f o r  Orobanche spp. resistance a 

laboratory t es t  was developed. Pregerminated l e n t i  1 s are planted i n  

petr id ishes ( 1  p lant fpet r id ish) ,  f i l l e d  w i th  a mixture o f  s o i l  and sand 
(3:l weight proport ion) which i s  in fected wi th  pre-conditioned 
Orobanche seed. To pre-condition the Orobanche seeds the f i l l e d  

0 
petr id ishes are stored f o r  10 days a t  20 C. A f t e r  p lant ing the l e n t i l s  

0 
the petr id ishes are stored i n  an incubator a t  25/20 C (daylnight)  and 

12 hours l i gh t .  Following t h i s  procedure. the resistance can be 
evaluated w i th in  20-25 days. S. Kukula and J. Sauerborn. 



3. KABUL1 CHICKPEA IIPROVEHENT: 

This program i s  j o i n t l y  c a r r i e d  ou t  by ICRISAT and ICARDA. 

Kabul i  chickpeas are  w ide ly  grown as s p r i n g  sown crop on conserved 

moisture i n  t h e  West Asia and North A f r i c a  Region (WANAR) as w e l l  as i n  

Southern Europe. I n  I nd ian  sub-continent, N i l e  Val ley, and Mexico and 

o the r  L a t i n  American coun t r i es  t h e  crop i s  w in te r  sown. Advancing t h e  

sowing date f rom sp r ing  t o  w i n t e r  i n  WANAR w i t h  ascochyta b l i g h t  

r e s i s t a n t  c u l t i v a r s  r e s u l t s  i n  subs tan t i a l  increase i n  seed y i e l d .  The 

o b j e c t i v e  o f  the  k a b u l i  chickpea improvement program i s  t o  develop 

product ion technology and s u i t a b l e  genotypes f o r  d i f f e r e n t  

agro-ecological  cond i t ions  t o  increase t h e  p r o d u c t i v i t y  o f  k a b u l i  

chickpeas wherever they  are important.  

I n  t h e  past seven years, t h e  main o b j e c t i v e  o f  breedlng was t o  

generate germplasm and genet ic  s tock t h a t  were r e s i s t a n t  t o  ascochyta 

b l i g h t .  Such germplasm i s  expected t o  adapt w e l l  f o r  both w in te r  and 

sp r ing  sowing i n  the  Mediterranean reg ion  and p a r t s  o f  t h e  Ind ian  

subcontinent. To meet t h i s  o b j e c t i v e  over 14,000 germplasm accessions 

were screened and sources o f  res is tance t o  ascochyta b l i g h t  i d e n t i f i e d .  

U t i l i z i n g  these sources, over 2800 crosses were made. With t h e  

f a c i l i t y  o f  generat ion advancement i n  t h e  off-season, a l a r g e  number o f  

ascochyta b l i g h t  r e s i s t a n t / t o l e r a n t  genet ic  stocks, such as small, 

medium and l a r g e  seeded type, convent ional bushy type and t a l l  type, 

des i  and k a b u l i  type, have been developed. The 1984/85 season w i t h  i t s  

extended f r o s t y  pe r iod  provided an oppor tun i ty  t o  e l  iminate 1 ines  

suscept ib le  t o  cold. 

Three s i t e s ;  namely Tel Hadya ( low e levat ion ,  325 mn annual 

r a i n f a l l  ), J i n d e r i s  ( low e levat ion ,  450 nun annual r a i n f a l l ) ,  and Terbol 

(medium elevat ion,  550 m annual r a i n f a l l ) ;  have been used f o r  t e s t i n g  

genotypes f o r  y i e l d  p o t e n t i a l  and adaptat ion before they are fu rn i shed  

t o  t h e  na t i ona l  programs. This procedure has proved usefu l  i n  

s e l e c t i o n  o f  r i g h t  k i n d  o f  ma te r i a l  f o r  them. 



Dur ing  1984185, two genotypes, namely ILC 72 and ILC 200, have 

been re leased i n  Spain under the  names "Fardan" and "Zegrl", 

respect ive ly .  We have in fo rmat ion  t h a t  t h r e e  more c u l t l v a r s  selected 

f rom t h e  I n t e r n a t i o n a l  Nursery have been r e g i s t e r e d  i n  Spatn. The 

Moroccan program has issued seed o f  ILC 195, ILC 482, and ILC 484 t o  

t h e  farmers f o r  w in te r  sowing. Hence t h e  s t ra tegy  adopted j n  the  past 

has been f r u i t f u l  and w i l l  con t inue i n  t h e  fu tu re .  However, we propose 

t o  l a y  more emphasis f o r  the  development o f  e a r l y  matur ing l i n e s  ( f o r  

t h e  I n d i a n  subcont inent)  and e x t r a - l a r g e  seeded t y p e  f o r  p a r t s  o f  south 

Europe and t h e  Americas. M.C. Saxena and K.B. Singh. 

3.1. Germplasm 

Dur ing 1984/85, 400 new accessions were added main ly  from 

Pakistan, Turkey, and t h e  USSR. With t h i s  a d d i t i o n  the  t o t a l  ho ld ing  

o f  k a b u l i  chickpea germplasm increased t o  5990. P u b l i c a t i o n  and 

d i s t r i b u t i o n  o f  the  Kabul i  Chickpea Germplasm Catalogue r e s u l t e d  i n  a 

l a r g e  demand o f  germplasm accessions. A t o t a l  o f  6265 germplasm l i n e s  

were fu rn ished t o  e i g h t  coun t r i es  (Table 3.1). Another s i g n i f i c a n t  

development o f  t h e  year  was t h e  t r a n s f e r  o f  germplasm c o l l e c t i o n  t o  

newly created Genetic Resources Uni t .  

S t a r t i n g  1985, we have begun eva lua t ion  o f  germplasm l i n e s  f o r  

s p e c i f i c  characters f o r  which f a c i l i t i e s  do no t  e x i s t  w i t h  us. Towards 

t h i s  goal, we have fu rn i shed  2000 germplasm l i n e s  each t o  t h e  

U n i v e r s i t y  o f  C a l i f o r n i a ,  Davis, USA, the  Turk ish na t i ona l  program, 

Ankara, and t h e  Tunis ian na t i ona l  program, Tunis respec t i ve l y  f o r  

eva lua t i on  against  viruses, cold, and w i l t .  Depending upon i t s  

success, t h i s  k i n d  o f  a c t i v i t y  w i l l  expand i n  fu tu re .  



Table 3.1. D i s t r i b u t i o n  o f  chickpea germplasm l i n e s  
t o  t h e  na t i ona l  programs, 1984f85. 

Country No. o f  Accessions 

The Nether1 ands 
I n d i a  
Tun is ia  
Turkey 
UK 
USA 
USSR 
West Germany 
To ta l  



3.1.1. Cold Tolerance 

The 1984185 w i n t e r  was perhaps t h e  co ldes t  ever recorded i n  

Syria. Temperature f e l l  below f r e e z i n g  p o i n t  on 41 n ights;  -9.8oC 

being t h e  lowest. Most n igh ts  t h e  temperature was below OoC between 20 

Feb and 15 Mar, when t h e  crop had grown subs tan t i a l l y .  This  adversely 

a f f e c t e d  t h e  crop, k i l l i n g  many l i n e s  and sever ly  a f f e c t i n g  others. 

I t ,  however, prov ided an exce l l en t  oppor tun i ty  t o  screen chickpeas f o r  
tolerance. Taking f u l l  advantage o f  t h i s  oppor tun i ty ,  t h e  germplasm 

accessions, breeding 1 ines and advanced segregat ing generat ions were 

screened f o r  c o l d  to le rance (Table 3.2). None o f  t h e  l i n e s  was found 

unaffected, bu t  207 accessions o r  1.67% mate r ia l  was k i  1 led. 

For tunate ly ,  85 l i n e s  were found t o  ' b e  t o l e r a n t  and 782 l i n e s  

moderately t o le ran t .  M a j o r i t y  o f  t h e  1 ines (45.30%) were suscept ib le  

and produced p r a c t i c a l l y  nothing. 

One i n t e r e s t i n g  phenomenon s i m i l a r  t o  t h a t  seen i n  winter-hardy 

wheat was observed. I n  many l i n e s ,  above ground p o r t i o n s  were k i l l e d ,  
but  soon a f t e r  warm temperatures re turned p lan ts  recovered f u l l y .  Many 

o f  them produced s a t i s f a c t o r y  y i e l d .  

Cold to le rance screening i s  done by advancing t h e  sowing date 

t o  October. Th is  y e a r ' s  c o l d  was so much harmful t h a t  most o f  t h e  

genotypes, sown du r ing  t h i s  period, were k i l l e d .  However two l i n e s  

(ILC 3426 and ILC 3470) had a r a t i n g  o f  7 and l a t e r  they recovered 

f u l l y .  These l i n e s  could be used as a donor parent f o r  genes t o  co ld  

tolerance. 

Advanced breeding l i n e s  numbering 10185 progenies were screened 

f o r  c o l d  to le rance  and 7218 progenies o r  70.87% mate r ia l  was r e j e c t e d  
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(Table 3.3). There were many l i n e s  which were r a t e d  3 o r  4 and were 

very product ive  and uniform. Promising l i n e s  f rom these were bulked. 

K.B. Singh and R.S. Malhotra. 

3.1.2. Ascochyta B l i g h t  Resistance 

The 1984/85 season was most unfavorable f o r  t h e  ascochyta 

b l i g h t  disease development and spread. The spores o f  t he  pathogen 

present i n  t h e  debr is  were k i l l e d  due t o  low temperature between 20 Feb 

and 15 Mar. Thereafter,  temperature ab rup t l y  rose h i g h  and weather 

became dry  not  t o  permi t  t h e  disease t o  develop. Even repeated spore 

suspension sprays fo l l owed  by s p r i n k l e r  i r r i g a t i o n  f a i l e d  t o  achieve 

t h e  goal. On t h e  o the r  hand, excessive i r r i g a t i o n  caused water 

logged-condition, k i l l i n g  a l a r g e  p ropor t i on  o f  t h e  breeding mate r ia l  

p lan ted on 7 ha f o r  t h i s  screening work. It may be concluded f rom 

these observat ions t h a t  i f  temperature i s  h igh  and weather dry, spore 

suspension sprays and s p r i n k l e r  i r r i g a t i o n s  w i l l  not  he lp  i n  c r e a t i n g  

ascochyta b l i g h t  disease i n  e p i p h y t o t i c  form. K.B. Singh and 

R.S. Ma1 hotra. 

3.1.3. Orobanche sp. Resistance 

Screening o f  germplasm accessions and breeding l i n e s  could not 

be accomplished a t  Te l  Hadya f o r  two reasons. F i r s t ,  l a r g e  number o f  

genotypes were e i t h e r  k i l l e d  o r  severely a f fec ted  by cold. Second, 

Orobanche shoots d i d  not  develop a t  a l l .  Whether non-development o f  

shoots was due t o  low temperature o r  some o ther  reasons was not  known. 

A t  a coasta l  s i t e ,  Jable, i n  nor thern  Syria, most o f  the  ascochyta 





b l i g h t  r e s i s t a n t  l l n e s  i n  CIABN were f r e e  from Orobanche wh i le  t h e  

ascochyta b l i g h t  suscept ib le  checks developed heavy Orobanche 

in fes ta t i on .  K.B. Singh. R.S. Malhotra, and S. Kukula. 

3.2. Inproved Kabuli Chickpea C u l t i v a r s  and Genetic Stocks: 

3.2.1. Crossing 

A t o t a l  o f  413 crosses were made. Inc luded i n  the  c ross ing 

program were crosses f o r  t h e  f o u r  na t i ona l  programs, namely: Egypt, 

Jordan, Lebanon, and Tunisia. I n  keeping w i t h  t h e  demand by the  

na t iona l  programs f o r  generat ion o f  t he  l a r g e  seeded and e a r l y  matur ing 

germplasm, 55% o f  t h e  crosses combined these t r a i t s  w i t h  h igh  y i e l d  and 

ascochyta b l i g h t .  L i k e  i n  past, one parent had res is tance t o  ascochyta 

b l i g h t .  We are now mostly u t i l i z i n g  those l i n e s  as sources o f  

res is tance t h a t  have been generated through h y b r i d i z a t i o n  a t  t h e  center  

because, beside having res is tance t o  ascochyta b l i g h t ,  they are b e t t e r  

i n  seed s i z e  and seed type, c o l d  to le rance and seed' y ie ld .  

3.2.2. Segregating Populat ions 

The F generat ion was ra i sed  as usual i n  t h e  off-season nursery 
1 

under continuous l i g h t  a t  Sarghaya. Th is  procedure has helped us i n  
t r a n s f e r r i n g  des i red  genes f rom the  l a t e  matur ing l i nes ,  which 

otherwise do not  mature du r ing  summer. The F populat ions were grown 
2 

a t  Tel Hadya i n  t h e  ascochyta b l i g h t  disease nursery, bu t  due t o  

excessive i r r i g a t i o n  we l o s t  two- th i rds  populat ions completely and p a r t  
o f  t h e  remainder was bu lk  harvested (Table 3.4). 



Table 3.4. Breeding material grown, s ingle  plants selected, and 
promising progenies bulked in chickpea, 1984185. 

------------------------------ 
Generation Material grown Plants Progeny bul k<a-- 

selected 

1 337 - - 
F Population 262 87 bulk harvest 
~gneral  breeding program 
F3 Progeny 5111 5129 
F4 Progeny 7119 31 24 8 8 l  
F5-F7 Progeny ( W )  1032 438 45 
F -F Progeny (S) 963 387 80 
~ i r g i  Seeded Type 
F -F5 Progeny 1234 2099 26 
dsi Type 
F3-F5 Progeny 1390 2088 72 

- - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

W = Winter; S = Spring 
1. Includes 34 ta l l  type. 



A t o t a l  of 14,225 F t o  F progenies were grown du r ing  1984185. 
3 7 

O f  these 5111 F progenies were grown i n  t h e  off-season where t h e  
3 

ma te r ia l  was screened f o r  less-photoperiod s e n s i t i v i t y .  The remaining 

progenies were grown i n  t h e  main season a t  Tel  Hadya. The 1984185 

season had unprecedented c o l d  and n a t u r a l l y  suscept ib le  ma te r i a l  was 

e l iminated.  Whatever ma te r i a l  su rv i ved  t h e  c o l d  and excessive water ing  

was subjected t o  c a r e f u l  se lec t ion .  The p lan ts  se lec ted  o r  progenies 

bulked should have h igh  l e v e l  o f  to le rance t o  cold, an important 

p re - requ is i t e  f o r  w i n t e r  sowing. I n t e r e s t i n g l y  many l i n e s  not  o n l y  

surv ived low temperatures and water l ogg ing  condi t ions,  bu t  were a l s o  

product ive  and uniform. Hence, 179 l i n e s  were bulked. These l i n e s  

w i l l  be screened f o r  less-photoper iod s e n s i t i v i t y  du r ing  1985 

off-season and t h e  ones se lec ted  w i l l  be tes ted  f o r  y i e l d  and 

adapta t ion  i n  t h e  f o l l o w i n g  season. 

3.2.3. Y i e l d  T r i a l s  - f o r  H i n t e r  Sowing 

The seed y i e l d  o f  255, 193, and 229 newly bulked l i n e s  were 

respec t i ve l y  i nves t i ga ted  a t  Tel  Hadya, J i n d e r i s  and Terbol. As many 

as 123 e n t r i e s  a t  Tel Hadya, 27 a t  J i n d e r i s  and 12 a t  Terbol exceeded 

t h e  check by s i g n i f i c a n t  margin (Table 3.5). A few o f  t h e  l i n e s  were 

b e t t e r  than t h e  check a t  a l l  loca t ions ,  thus r e v e a l i n g  t h e i r  wide 

adaptation. While m a j o r i t y  o f  t h e  l i n e s  had v a r i a b l e  response t o  

seasons and loca t ions ,  a few had a s t a b l e  performance. Performance i n  

terms o f  ranks o f  a few l i n e s  i s  g iven i n  Table 3.6. 

The l i n e s  t h a t  showed s i g n i f i c a n t l y  h igher  y i e l d  than check 

a l s o  had b e t t e r  to le rance t o  ascochyta b l i g h t  and cold. Such l i n e s  are 

expected t o  prove usefu l  t o  cooperators i n  t h e  na t i ona l  programs f o r  

w i n t e r  sowing. 
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Table  3.6. Performance ( i n  terms o f  y i e l d  rank)  o f  some l i n e s  o f  
chickpeas a t  T e l  Hadya, J i n d e r i s  and Terbol as a l s o  
across a l l  these  l o c a t i o n s  i n  t h e  1984/85 season. 

E n t r y  Te l  Hadya J i n d e r i s  Terbol O v e r a l l  

I/ W = Winter and S = Spring. 



3.2.4. Y i e l d  T r i a l s  fo r  Spr ing  Sowing 

A t o t a l  o f  237, 193 and 229 newly bulked l i n e s  were evaluated 

f o r  y i e l d  a t  Tel Hadya. J inde r i s ,  and Terbol , respec t i ve l y  (Table 3.7). 

Although a l a r g e  number o f  genotypes had exceeded t h e  check 

numerical ly,  on l y  one l i n e  a t  Tel Hadya and Terbol could supercede t h e  

check by s i g n i f i c a n t  margin. Analys is  o f  t h e  r e s u l t s  f o r  the  past 

several  years i nd i ca ted  t h a t  most o f  t h e  newly developed l i n e s  are  

l a t e r  i n  m a t u r i t y  than t h e  check. Crop growth pe r iod  i n  s p r i n g  sowing 

be ing  shor t ,  it favors  e a r l y  matur ing l i n e s .  

Agronomic s tud ies  have shown t h a t  t h e  new genotypes having 

to le rance t o  c o l d  and ascochyta b l i g h t  are s u i t a b l e  f o r  e a r l i e r  sowing 

than t h e  normal t ime o f  sowing i n  spr ing. This  p r a c t i c e  needs fu r the r  

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

3.2.5. Large-Seeded Chickpeas 

I n  view o f  t h e  greater  demand by t h e  na t i ona l  programs f o r  t h e  

ascochyta b l i g h t  r e s i s t a n t  large-seeded chickpeas, the  program f o r  the  

development o f  such types has been g iven spec ia l  emphasis . During 

1984/85, 1234 F t o  F progenies were grown, 2099 p lan ts  selected and 
3 5 

26 promising progenies bulked (Table 3.2). Many o f  t h e  newly bulked 

l i n e s  have seed s i z e  exceeding 50 g/100 seeds. Such genotypes w i l l  

f u l f i l  one o f  t h e  major demands o f  many na t i ona l  programs. 

Eighteen newly bulked large-seeded l i n e s  were evaluated f o r  

y i e l d  and performance o f  s i x  best y i e l d i n g  l i n e s  i s  shown i n  Table 3.8. 

The i r  y i e l d  ranged from 1033 t o  1958 kg/ha and seed s i z e  over 40 g/100 
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seeds. One o f  t h e  major reasons f o r  t h e  h igher  y i e l d  of t e s t  e n t r i e s  

overcheck was t h e i r  b e t t e r  c o l d  tolerance. A f t e r  one more year  o f  

evaluat ion,  they  w i l l  be prov ided t o  the  cooperators, who are  desirous 

o f  having l a r g e  seeded ascochyta b l i g h t  r e s i s t a n t  l i n e s  f o r  w in te r  

sowing. 

3.2.6. Tall Chickpeas 

The growers i n  t h e  Mediterranean reg ion  have preference f o r  

t a l l  chickpea f o r  machine harvest. It has been observed t h a t  t h e  seed 

l oss  i n  t h e  t a l l  types i s  minimum compared t o  convent ional bushy t ype  

by machine harvest. T a l l  chickpeas a v a i l a b l e  i n  ou r  germplasm have 

th ree  major defects : (1) poor seed t ype  ( in te rmed ia te  t ype  c l a s s i f i e d  

as pea shaped), (2) poor y i e l d ,  and (3) l a t e  matur i ty .  We have 

developed l i n e s  t h a t  are h i g h  y i e l d i n g  w i t h  t r u e  kabu l i  t ype  seed 

(Table3.9) .  The t a l l  l i n e s  s t i l l  l ack  e a r l y  m a t u r i t y  and t h a t  i s  

where f u t u r e  emphasis w i l l  be l a id .  The p l a n t  he igh t  shown i n  

Table 3.9 i s  l ess  than t h a t  genera l l y  a t t a i n e d  by  the  t a l l  types. The 

he igh t  was main ly  reduced due t o  severe cold. 

T h i r t y - f o u r  t a l l  chickpea progenies have been bulked 

(Table 3.2). Some o f  these l i n e s  have seed s i z e  exceeding 40 g/100 

seeds. Thus they  are  not  on l y  t a l l  but  a l s o  large-seeded. A few o f  

them are as e a r l y  as ILC 482. The l a t e r  c u l t i v a r  i s  h igh  y i e l d i n g  and 

w ide ly  adapted because o f  e a r l y  f l o w e r i n g  and l o n g  reproduct ive  phase. 

Basic  drawback i s  i t s  s u s c e p t i b i l i t y  t o  severe cold. It i s  hoped t h a t  

some o f  t h e  e a r l y  maturing, c o l d  t o l e r a n t  t a l l  chickpeas developed a t  

t h e  center  may remove those bott lenecks. K.B. Singh and R.S. Malhotra. 
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3.2.7. hi Chickpeas 

A small p ropo r t i on  o f  our  resources has been devoted towards 

development o f  ascochyta b l i g h t  r e s i s t a n t  desi types, e s p e c i a l l y  s u i t e d  

f o r  Pakis tan and north-west India.  The crosses were made a t  t h e  

ICRISAT Center and seeds supp l i ed  i n  F Dur ing 1984185, more than 50 
2' 

promis ing F progenies have been bulked. They were grown i n  t h e  
5 

off-season nursery du r ing  1985 and i f  they prove less-photoperiod 

sens i t i ve ,  t h e i r  seeds w i l l  be fu rn ished t o  breeders i n  Pakis tan and 

ICRISAT f o r  eva lua t ion  o f  t h e i r  y i e l d  and adaptat ion. K.B. Singh, 

R.S. Malhotra and ICRISAT based s c i e n t i s t s .  

3.2.8. On-Farm Trial 

The on-farm t r i a l s ,  which s t a r t e d  i n  Sy r ia  du r ing  1979180, have 

been extended t o  o ther  countr ies.  Dur ing 1984185, we fu rn ished seed 

and o ther  i n fo rma t ion  t o  t h e  na t i ona l  programs f o r  on-farm t r i a l s  i n  

Sy r ia  (ILC 3279, FLIP 82-236C). Morocco (ILC 195. ILC 482, ILC 484), 

Turkey (ILC 482, ILC 3279), and Egypt (ILC 482, ILC 484, ILC 195). 

The on-farm t r i a l s  were j o i n t l y  conducted 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, Sy r ia  and ICARDA a t  11 loca t i ons  

dur ing  1984185. Winter sown ILC 482, ILC 3279 and FLIP 82-236C 

chickpea l i n e s  were compared w i t h  s p r i n g  sown Syr ian Local land race. 

The season be ing  one o f  t h e  co ldes t  i n  recent  years, ILC 3279 t o l e r a t e d  

c o l d  very wel l  and produced h igher  y i e l d  than both  FLIP 82-236 C and 



ILC 482 (check c u l t i v a r ) .  ILC 3279 has been t e s t e d  i n  the  on-farm 

t r i a l s  f o r  f o u r  years a t  69 l o c a t i o n s  and produced 1296 kg/ha y i e l d  

(Table 3.10). It exceeded Syr ian Local sown i n  s p r i n g  by almost 100%. 

ILC 3279 has b e t t e r  res is tance t o  ascochyta b l i g h t  and c o l d  than ILC 

482 (Table 3.11). ILC 3279 i s  a  t a l l  genotype and hence b e t t e r  s u i t e d  

f o r  machine harvest. Because o f  these spec ia l  a t t r i b u t e s ,  the  Syr ian 

M i n i s t r y  o f  A g r i c u l t u r e  has i d e n t i f i e d  t h i s  c u l t i v a r  f o r  release. 

3.2.8.2. Morocco 

Three c u l t i v a r s ;  namely: ILC 195, ILC 482 and ILC 484; were 

evaluated du r ing  w in te r  i n  t h e  on-farm t r i a l s  i n  Morocco. Due t o  t h e i r  

s u p r i o r  performance, the  Moroccan Government has decided t o  i ssue the  

seed t o  the  farmers. They have a  t o t a l  o f  8.5 tons seed and have 

requested a d d i t i o n a l  seeds f rom ICARDA. 

3.2.8.3. Turkey 

I n  t h e  Mediterranean reg ion  o f  Turkey, i n t r o d u c t i o n  o f  w in te r  

sowing has been invest igated.  As a  r e s u l t  t he re  i s  a  p o s s i b i l i t y  o f  

re lease o f  ILC 195 and ILC 3279 f o r  w in te r  sowing around Izmir .  

On-farm eva lua t ion  o f  ILC 482 f o r  e a r l y  s p r i n g  sowing was done i n  t h e  

Diyarbaker reg ion  du r ing  1984/85. The crop o f  ILC 482 showed b e t t e r  

y i e l d  than l o c a l  and t h e  farmers have demanded l a r g e r  q u a n t i t i e s  o f  

seed o f  t h i s  var ie ty .  The Turk ish program may re lease ILC 482 f o r  

s p r i n g  sowing i n  t h i s  reg ion  i f  it maintains i t s  s u p e r i o r i t y  i n  1986. 

On Turk ish Government demand, the  Center has already fu rn ished one ton  

seed t o  t h e  Research S t a t i o n  a t  Diyarbaker. 
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Three c u l t i v a r s  (ILC 195, ILC 482 and ILC 484) were t r i e d  i n  

new areas i n  nor thern Egypt w i t h  a p o s s i b i l i t y  o f  i n t roduc ing  chickpea 

w i t h  1 i m i t e d  s p r i n k l e r  i r r i g a t i o n .  The r e s u l t s  were promis ing and the  

t r i a l s  w i l l  con t inue i n  the  f o l l o w i n g  year.  K. 8. Singh, and R. S. 

Ma1 ho t ra  and Nat ional  Sc ien t is ts .  

3.3. Chickpea Diseases and t h e i r  Contro l  

The 1984185 season was very unfavorable f o r  t h e  development 

and spread o f  ascochyta b l i g h t .  Due t o  extremely low temperatures 

du r ing  February and March 1985, spores i n  t h e  diseased debr is  were 

k i l l e d .  Thereafter,  weather became d r y  and unusual ly  hot,  a cond i t i on  

l e a s t  favorab le  f o r  ascochyta b l i g h t  development. Despi te repeated 

spore suspension sprays and s p r i n k l e r  i r r i g a t i o n s ,  t h e  disease d i d  not 

develop i n  e p i p h y t o t i c  form. Consequently, ne i the r  germplasm and 

breeding 1 ines cou ld  be p rope r l y  screened nor meaningful data f rom t h e  

patho log ica l  experiments conducted i n  t h e  f i e l d  could be co l lec ted .  

The disease not  on ly  f a i l e d  t o  develop a t  the  experiment s ta t i ons ,  but  

a l so  a t  the  farmers'  f i e l d  i n  t h e  west Asia and no r th  A f r i ca .  

The work on nematode cont inued i n  cooperat ion w i t h  the  

I n s t i t u t o  d i  Nematologia Agrar ia,  C.N.R., B a r i ,  I t a l y .  Due t o  severe 

c o l d  weather, the  experiments conducted i n  t h e  f i e l d  were p a r t i a l l y  

a f fec ted .  Resu l ts  o f  l abo ra to ry  and green-house experiments are 

reported. 



3.3.1. Spore Concentrat ion o f  Ascochyta r a b i e i  and Disease Developnent 

The e f f e c t  o f  spore concentrat ions f rom 50,00O/ml t o  

7,500,000/ml o f  race 3  was s tud ied  on t h e  disease development i n  10 

genotypes o f  chickpeas (Table 3.12). I n  general, h igher  spore 

concentrat ions increased the  disease sever i ty ,  but t h e  th resho ld  l e v e l  

d i f f e r e d  among t h e  genotypes. For  example, I C C  3996 cou ld  r e s i s t  t h e  

pathogen load u n t i l  5  m i l l i o n / m l  concentrat ion,  bu t  a t  7.5 m i l l i o n / m l  

concentrat ion i t showed suscept ib le  react ion.  However, ILC 182 and ILC 

482 had nea r l y  cons is ten t  r e s i s t a n t  and t o l e r a n t  react ions,  

respect ive ly .  Some genotypes, such as ILC 215 and ILC 1929, had 

suscept ib le reac t i ons  a t  low as w e l l  as a t  h i g h  spore concentrat ions. 

There i s  an i n d i c a t i o n  o f  's low b l i g h t i n g ' ,  a t  l e a s t  i n  one genotype 

( I C C  3996), and i t  w i l l  be i n t e r e s t i n g  t o  puruse t h i s  k i n d  o f  study. 

3.3.2. E f f e c t  o f  r e l a t i v e  humid i ty  on s e v e r i t y  o f  Ascochyta b l i g h t  

The e f f e c t  o f  100% r e l a t i v e  humid i ty  f o r  va r i ab le  per iod  o f  

t ime on ascochyta b l i g h t  development was s tud ied  i n  10 chickpea 

genotypes d i f f e r i n g  i n  t h e i r  r e a c t i o n  t o  race 3  (Table 3.13). Longer 

periods o f  100% re1 a t i v e  humid i ty  increased t h e  disease sever i ty .  The 

th resho ld  pe r iod  d i f f e r e d  i n  d i f f e r e n t  genotypes. For  examples, ILC 

182 showed c o n s i s t e n t l y  r e s i s t a n t  r e a c t i o n  f rom 0 h r  t o  30 days, ILC 

3279 maintained r e s i s t a n t  r e a c t i o n  u n t i l  1 day and t h e r e a f t e r  had 

t o l e r a n t  react ion,  and I C C  4935 had a  va r iab le  react ion.  It can be 

concluded t h a t  i f  the  weather cond i t ions  remain favorab le  f o r  a  

p ro t rac ted  period, even the  r e s i s t a n t  l i n e s  under normal s i t u a t i o n  may 

s u f f e r  heavy l o s s  i n  y i e l d  due t o  t h i s  disease. 



Table 3.12. E f f e c t  o f  spore concent ra t ion  (1000/ml) on reac t i on  o f  
chickpea genotypes t o  race 3 o f  Ascochyta r a b i e i  a t  Tel  
Hadya (greenhouse), 1984185. 

Genotype B l i  h t  s e v e r i t  a t  d i f f e r e n t  spore concentrat ions 
3 -# lT i+  5DO Mean 

ILC- 182 2.0 3.7 4.3 4.7 3.3 4.3 3.7 
ILC- 187 3.3 4.3 4.0 4.3 5.7 6.0 4.6 
ILC- 200 2.7 4.3 5.7 5.7 5.3 5.7 4.9 
ILC- 215 7.3 6.0 8.0 8.0 8.7 8.7 7.8 
ILC- 482 5.0 5.0 6.0 6.0 5.7 6.7 5.7 
ILC-1929 8.7 8.7 9.0 7.3 9.0 9.0 8.6 
ILC-3279 3.0 3.0 5.7 5.7 5.3 6.3 4.8 

Mean 4.4 4.5 5.7 5.7 5.8 6.6 5.5 

CV ( I )  Spore concentrat ion 12.48 
CV (%)  Genotypes 13.71 
LSD (5%) Spore concentrat ion a t  same l e v e l  o f  genotype 1.21 
LSD (5%) Genotypes a t  same l e v e l  o f  spore concent ra t ion  1.21 

Rat ing  scale: 1 = Free; 9 = K i l l e d .  
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3.3.3. Disease Seve r i t y  and Sporu la t ion  o f  S i x  Races o f  Ascochyta 

r a b i e i  

The r e s u l t s  a re  shown i n  Table 3.14. There seems t o  be a weak 

r e l a t i o n s h i p  between disease s e v e r i t y  and sporulat ion.  For  example, 

ILC 72 had one m i l l i o n  spores/g o f  t i s s u e  w i t h  race 1 and 5, but  

disease r a t i n g  respec t i ve l y  was 3.5 and 6.0 on 1-9 scale. On the  other  

hand, both spo ru la t i on  and disease s e v e r i t y  were h igh  f o r  genotype ILC 

1929 w i t h  t h e  race 1 and 5. Sporu la t ion  ra tes  were d i f f e r e n t  f o r  

d i f f e r e n t  races. I t  was low f o r  races 3, 4, 5, and 6 and h i g h  f o r  race 

1 and 2. The most m i l d  race seems t o  be race 1. The m s t  agressi ve 

one i s  race 5 against  which none o f  t h e  tes ted  genotypes were 

r e s i s t a n t .  Two genotypes (ILC 72 and ILC 3279) were r e s i s t a n t  against  

a l l  t h e  races except race 5, which f o r t u n a t e l y  i s  l e a s t  comnon i n  

Syria. These 1 ines could be used ex tens i ve l y  i n  res is tance breeding 

program. 

3.3.4. Cross p r o t e c t i o n  between two races o f  A. r a b i e i  

The cross p r o t e c t i o n  between t h e  most comnon race (race 3)  and 

an agressive race (race 6)  i n  Sy r ia  was s tud ied  (Table 3.15). The 

hypothesis was t h a t  t h e  two races may prov ide p r o t e c t i o n  against  each 

o the r  and t h e  s e v e r i t y  may be reduced i n  genotypes. I n  general, the  

r e s u l t s  d i d  not  support t h e  hypothesis. However, i n  40% genotypes, 

when inocu la ted  w i t h  both race 3 and race 6, the  reac t i on  o f  the  

genotypes equal led t o  t h e  mean r e a c t i o n  o f  t h e  two races inocu la ted  

independently. This y e a r ' s  f i n d i n g  was con t ra ry  t o  the  r e s u l t s  

obta ined l a s t  year. Therefore, t h i s  aspect w i l l  be f u r t h e r  studied. 

R.S. Ma1 hotra,  K.B. Singh, M.V. Reddy and M.P. Haware. 
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3.3.5. Studies on Nematodes 

3.3.5.1. Survey 

Survey was again conducted d u r i n g  t h i s  year. S o i l  and p lan t  

samples were c o l l e c t e d  most ly,  f rom nor thern  Sy r ia  and some f rom t h e  

southern and c e n t r a l  p a r t s  o f  Syria. The ana lys is  revealed t h a t  t h e  

i n f e s t a t i o n  w i t h  cys t  nematode (Heterodera sp.) was very widespread and 

reached d e s t r u c t i v e  l e v e l s  i n  some f i e l d s .  While root-knot  

(Meloidogyne a r t i e l l  i a )  and r o o t - l e s i o n  (Pratylenchus thorne i  i )  

nematodes seem t o  be sporadic on winter-sown chickpeas, cys t  nematode 

i s  more comon on t h e  spring-sown chickpeas and i s  a l s o  w ide ly  

prevalent  i n  the  farmers'  f i e l d s ,  e s p e c i a l l y  along t h e  Idleb-Saraqeb 

road. 

3.3.5.2. Host range o f  root-knot  nematode (Meloidogyne a r t i e l l i a )  

The root-knot  nematode, Me1 o i  dogyne a r t i e l  1 i a ,  has been 

repor ted  t o  cause y i e l d  losses o f  chickpea i n  Spain, I t a l y  and Syria. 

Chemical con t ro l  o f  t h e  nematode i s  not  f e a s i b l e  because o f  t h e  low 

b e n e f i t  and h igh  cos t  o f  the  treatments, but  crop r o t a t i o n  cou ld  

prov ide an easy and cheap way t o  l i m i t  y i e l d  l o s s  o f  chickpea. 

Unfor tunate ly ,  in fo rmat ion  on t h e  host range o f  t h e  nematode, requ i red  

f o r  suggest ing appropr ia te  r o t a t i o n s ,  i s  scanty. Therefore an 

i n v e s t i g a t i o n  was undertaken i n  greenhouse a t  Barf ( I t a l y )  t o  assess 

t h e  host s ta tus  o f  53 p lan t  species belonging t o  12 bo tan ica l  f a m i l i e s  

and o f  economic importance i n  t h e  Mediterranean region. The p lan ts  

were grown i n  c l a y  pots con ta in ing  750cm o f  s o i l .  When t h e  p lan ts  had 
3  

germinated, each po t  was inocu la ted  w i t h  20,000 eggs and j uven i l es  o f  



t h e  nematode. F o r t y - f i v e  days l a t e r  t h e  p lan ts  were l i f t e d  and t h e  

nematodes i n  59 o f  roo ts  ex t rac ted  and counted. Numbers o f  E. 
a r t i e l l i a  c o l l e c t e d  f rom t h e  roo ts  showed t h a t  a l l  t es ted  members Of 

Cruci ferae,  Leguminosae and Grami naceae were good hosts o f  t h e  

nematode. Most o f  the  membres o f  Solanaceae, Umbel 1 i f e rae ,  

Chenopodiaceae, Cucurbitaceae and Malvaceae were, instead , poor o r  

non-host. A1 so, species o f  Composi tae, L i  1  i aceae, Linaceae and 

Rosaceae were non-host. Among t h e  Leguminosae and Graminaceae, cowpea, 

l u p i n  and corn were non-host, and bean, l e n t i l ,  soybean, sanfo in  and 

oat were poor hosts o f  t h e  nematode and could be inc luded w i t h  p r o f i t  

i n  a r o t a t i o n  program aiming t o  l i m i t  y i e l d  losses caused by fi. 
a r t i e l l i a .  Although most o f  them, such as l e n t i l ,  oat, sunflower. 

sugarbeet, co t ton  and f lax ,  a re  grown on l a r g e  areas i n  many 

Mediterranean countr ies.  

3.3.5.3. Host range o f  t h e  chickpea cyst nematode (Heterodera sp . )  

I n  Sy r ia  chickpea has been repo r ted  t o  be badly damaged by a 

species o f  cys t  forming nematode, Heterodera sp., whose host range was 

not  known. Research on t h e  host range o f  Heterodera sp. was conducted 

both  a t  B a r i  ( I t a l y )  and ICARDA (Syr ia ) .  A t o t a l  o f  50 p lan t  species, 

most o f  them t e s t e d  f o r  t h e i r  host s ta tus  toward M. a r t i e l l i a ,  were 

a l s o  t e s t e d  f o r  t h e i r  s u s c e p t i b i l i t y  t o  t h e  chickpea cys t  nematode i n  

Ba r i  . I t a l y .  Several p l a n t  species were inc luded t o  achieve add i t i ona l  

i n fo rma t ion  on t h e  i d e n t i f i c a t i o n  o f  t h i s  cyst - forming nematode, which 

i s  being done a t  Bar i  . Experimental cond i t ions  were same as f o r  fi. 
a r t i e l l i a ,  bu t  t h e  pots were inocu la ted  w i t h  15,000 eggs o f  t h e  

nematode/pot be fore  sowing o r  t ransp lan t ing ,  and t h e  nematode ex t rac ted  

f rom t h e  r o o t  two months l a t e r .  The r e s u l t s  conf irmed t h a t  the  host 



range o f  t h e  nematode i s  conf ined t o  members o f  t h e  Leguminosae f a m i l y  

and on l y  a few females were c o l l e c t e d  f rom roo ts  o f  carnat ion,  repor ted  

t o  be good host o f  some populat ions o f  - H. t r i f o l i i ,  occu r r i ng  i n  

Mediterranean countr ies.  A l l  T r i f o l i u m  sp. t e s t e d  were found not  t o  be 

host  o f  t h e  nematode, bu t  l a r g e  numbers o f  nematodes were c o l l e c t e d  

f rom roo ts  o f  chickpea, l e n t i l  and pea. Good host were a l s o  cowpea and 

grasspea. Faba bean, Medicago spp., lup in ,  and vetch were poor hosts. 

No nematode reproduct ion  was observed on Rumex cr ispus,  t h e  type host 

o f  - -  H. r o s i i .  Because o f  t h e  r a t h e r  narrow host range o f  the  chickpea 

cys t  nematode, c rop  r o t a t i  on, by us ing  non-leguminous crops, should be 

suggested t o  avo id  y i e l d  l o s s  o f  t h i s  nematode. 

I n  Sy r ia  species comnon t o  t h e  Mediterranean reg ion  were tes ted  

aga ins t  cys t  nematode t o  understand i t s  host range. This study was 

done i n  a r t i f i c i a l l y  i n f e s t e d  s o i l  a t  the  r a t e  o f  75 cysts/200g s o i l  i n  

t h e  greenhouse. The t e s t e d  crops comprised food and fo rage legumes, 

cerea ls  and o thers  grown i n  w in ter ,  sp r i ng  and summer seasons. These 

were chickpea, faba bean, l e n t i  1, peas, vetch, medic, Lathyrus, durum 

wheat, bread wheat, t r i t i c a l e ,  potato, beet-root,  l e t t uce ,  t u r n i p ,  

cabbage, caul i f  lower, radish,  ca r ro t ,  parsley, spinach, cor iander, 

Phase01 us, %, soybean, lup ins ,  maize, sorghum, sunflower, co t ton ,  

l inseed, tomato, c h i l l i e s ,  watermelon, muskmelon, pumpkin, gourds, 

cucumber, onion, gar1 i c  and okra. Peas, chickpeas, Medics, Lathyrus, 

and l e n t i l s  were found good hosts and bar ley ,  faba bean and sunf lower 

as poor o r  non-hosts. (Table 3.16). 



Table 3.16. Measurement o f  c y s t s l g  roots  i n  d i f f e r e n t  
crops a t  Te l  Hadya, 1984185. 

trap NO. o f  c y s t s i g  roots  
?4 I R I 1  Mean 

Peas 476.74 570.95 523.85 
Chickpea 435.71 462.56 449.14 
Medic 159.6 197.22 178.41 
Lathyrus 150.08 196.56 173.32 
Lent i 1 126.48 131.1 128.79 
Phaseolus 31.72 84 57.86 
Lupins 27.12 44 35.56 
Soybean 35.84 18.88 27.36 
Vetch 12 16 14 
B a r l e y  3.04 9.6 6.32 
Bar1 ey 5.6 0 2.8 
Sunflower 2.56 2.4 2.48 

The o ther  crops showed no i n f e c t i o n  o f  cysts ,  and were 
non-hosts. 



3.3.5.4. Screening of  chickpea lines for resistance to M. artiellia - 

Three hundred f o r t y  one l i n e s  o f  C i ce r  ar ie t inum, t h r e e  samples 

each o f  t h e  w i l d  species - C. Judaicum and C. p inna t i f i dum,  and one 

sample each o f  C. re t icu la tum,  - C. cuneatum and - C. b i j g u m  were 

evaluated i n  po t  cu l t u re ,  f o r  t h e i r  res is tance t o  - M. a r t i r l l i a  a t  Bar i .  

Even though some d i f f e rences  were observed on t h e  reproduct ion o f  fl 
a r t i e l l i a  on l i n e s  o f  - C. ar ie t inum, none were r e s i s t a n t  t o  t h e  

nematode. A l l  w i l d  species o f  - Cicer  were h i g h l y  suscept ib le  t o  t h e  

roo t -knot  nematode. 

Green-house screening a t  ICARDA i n  1983184 o f  290 ascochyta 

b l i g h t  r e s i s t a n t ,  newly-developed, kabu l i  1 ines revealed t h a t  27 l i n e s  

were res i s tan t .  These l i n e s  were put  i n  an advanced screening t r i a l  

du r i ng  1984185. Out o f  these, 4 l i n e s  showed res is tance t o  cys t  

nematode. These are FLIP 82-144, FLIP82-215, FLIP 83-11 and FLIP 83-85. 

A t  t h e  same t ime 183 o f  our  newly developed l i n e s  (FLIP 84) were 

screened by us ing  augmented design and adding 3 checks i n  each block, 

t h e  checks used were ILC 482 (suscept ib le) ,  ILC 1929 (suscept ib le )  and 

ILC 3279 ( t o l e r a n t ) .  Out o f  these l i n e s  26 were r e s i s t a n t ,  having low 

number o f  cys ts /g  roots.  They are  FLIP 84-2 , 84-7, 84-10, 84-16, 

84-19, 84-43, 84-48, 84-61, 84-63, 84-67, 84-79, 84-81, 84-102, 84-104, 

84-112, 84-121, 94-124, 84-148, 84-156, 84-169, 84-173, 84-174, 84-176, 

84-184, 84-188. 

These 26 l i n e s  p lus  4 l i n e s  f rom the  previous screening were 

screened i n  an advanced t r i a l ,  out o f  which we found 11 l i n e s  r e s i s t a n t  

o r  t o l e r a n t  t o  cys t  nematode. They are FLIP 83-85, FLIP 84-7, FLIP 

84-43, FLIP 84-61, FLIP 84-63, FLIP 84-67, FLIP 84-81, FLIP 84-104, 

FLIP 84-112, FLIP 84-124, FLIP 84-184, and FLIP 84-188. 



I n  a d d i t i o n  70 l i n e s  f rom ou r  1984-85 c ross ing  program were 

screened i n  an augmented design which r e s u l t e d  i n  7 t o l e r a n t  l i n e s  t o  

c y s t  nematode. They are  ILC 136, ILC 470, ILC 1919, ILC 2506, ILC 

4295, FLIP 82-91, and FLIP 83-15. These l i n e s  w i l l  be re tes ted  i n  t h e  

next season. Another screening o f  w i l d  species was done by us ing  

d i f f e r e n t  species, out o f  9 l i n e s  on l y  one was to le ran t ,  NEWC 7 (m 
b i  jugum). 



3.4. Chickpea Insec ts  and t h e i r  Cont ro l  

3.4.1. I nsec t  popu la t ions  

I n  general, lea fminer  and pod borer  populat ions were lower i n  

1984185 season, poss ib ly  as a r e s u l t  o f  very low temperatures i n  

winter.  F ros t  damage t o  t h e  c rop  was respons ib le  f o r  t h e  l oss  o f  a l l  

w i n t e r  t r i a l s  and lower lea fminer  populat ions d i d  not  permi t  t h e  

de tec t i on  o f  s i g n i f i c a n t  e f f e c t s  i n  f o u r  s p r i n g  t r i a l s  aimed a t  

e s t a b l i s h i n g  c r i t i c a l  per iods  and populat ions f o r  lea fminer  contro l .  

Studies on seasonal popu la t ion  dynamics o f  t h e  leafminers were 

continued. The C o m n w e a l t h  I n s t i t u t e  o f  Entomology' has d e f i n i t e l y  

conf irmed t h a t  t h e  second species o f  lea fminer  reared f rom chickpea 

crops i n  Turkey. Sy r ia  and Jordan i s  Agromyza sp.nr. l a t h y r i  Hendel. 

This species i s  o f  much l esse r  importance than t h e  we l l  known chickpea 

leafminer ,  L i r iomyza c i c e r i n a  (Rondani). I n  what has been a cons is ten t  

p a t t e r n  f o r  t h e  past t h r e e  seasons, bo th  leafminers come out  o f  

diapause i n  e a r l y  Ap r i l .  While Agromyza goes through one generation, 

L i r i o q y z a  i s  capable o f  producing two generat ions per season, t h e  

second one being l a r g e r  than t h e  f i r s t  (F igure  3.1). Min ing o f  leaves 

s t a r t s  one week a f t e r  t h e  i n i t i a l  a d u l t  feed ing  and ov ipos i t i on ,  

increases t o  20-25% i n  mid- f lower ing  and then increases sharp ly  towards 

40-50% a f t e r  pod se t t i ng .  These s tud ies  are important  as previous work 

has shown t h a t  damage due t o  t h e  f i r s t  generat ion i s  more important  

than t h a t  due t o  t h e  second generat ion as t h e  p l a n t  i s  then more 

capable o f  compensating f o r  damage. 

3.4.2. Studies on res i s tance  t o  lea fm ine r  

The screening f o r  res is tancae t o  lea fminer  continued. A t o t a l  

o f  1001 c u l t i v a r s  were r a t e d  f o r  res is tance,  d i s t r i b u t e d  as fo l lows:  



Flower ing 
ff Pod s e t t i n g  

Dates 

F ig .  3.1 .Seasonal f l u c t u a t i o n  o f  a d u l t  chickpea lea fmi  ners populat ions and 
percentage l e a f l e t s  mined. Tel  Hadya, 1984/85. 



859 breeding l i n e s ,  111 l i n e s  i n  t h e  rescreening nurser ies  and 31 l i n e s  

i n  t h e  chickpea i n t e r n a t i o n a l  leafminer nursery. Of these, 70 l i n e s  

w i l l  be rescreened i n  1985/86 season and f i v e  w i l l  go i n t o  y i e l d  

assessment t o  measure to le rance  t o  t h e  insect .  

I n  an attempt t o  f i n d  a  d iscr im inant  f u n c t i o n  f o r  lea fminer  

res is tance,  101 v a r i e t i e s  w i t h  vary ing  degrees o f  res is tance t o  

leafminer and d i ve rse  morphological and phys io log i ca l  c h a r a c t e r i s t i c s  

were p lan ted  i n  rep1 i c a t e d  nurser ies  and r a t e d  several t imes f o r  

lea fminer  damage. No s i g n i f i c a n t  c o r r e l a t i o n s  between v i s u a l  damage 

scores and t h e  f o l l o w i n g  characters were found (Table 3.16.1): du ra t i on  

o f  f lower ing,  days t o  matur i ty ,  canopy width, seed y i e l d  and p r o t e i n  

contents. A  s i g n i f i c a n t  c o r r e l a t i o n  w i t h  he igh t  does not  seem t o  be 

supported by previous f i e l d  experience. The c o r r e l a t i o n s  which were 

more meaningful and tend t o  corrobarate f i e l d  observat ions are those 

w i t h  days t o  50% f l o w e r i n g  and 100-seed weight. The evidence tends t o  

i n d i c a t e  t h a t  l a t e ,  small-seeded v a r i e t i e s  are r e s i s t a n t  whereas most 

ear ly ,  large-seeded v a r i e t i e s  are  suscept ib le  o r  very suscept ible. A 

d e t a i l e d  ana lys is  o f  t h e  90 v a r i e t i e s  which have been se lec ted  f o r  

res is tance du r ing  t h e  past t h r e e  seasons tends t o  con f i rm  these 

f ind ings .  However, a  few o f  t h e  c u l t i v a r s  r a t e d  5  ( t o l e r a n t )  are 

large-seeded and not so l a t e  and could be u t i l i z e d  as sources t o  

incorpora te  lea fminer  resistance. 

An important  approach t o  s e l e c t  f o r  res is tance t o  lea fminer  has 

been t h e  t e s t i n g  f o r  y i e l d  losses i n  t h e  presence and i n  t h e  absence o f  

t h e  i n s e c t  and t h e  determinat ion o f  corresponding y i e l d  losses i n  

r e s i s t a n t  and suscept ib le  genotypes. F igu re  3.2 sumnarizes the  

i n fo rma t ion  on mean y i e l d  losses due t o  lea fminer  i n  t h r e e  consecut ive 

seasons. Losses have ranged f rom 7% i n  ILC 2319 t o  28.5% i n  ILC 3397, 

a  very suscept ib le  check. C u l t i v a r s  ILC 2319, 2618, 726 and 1776 have 

c o n s i s t e n t l y  performed b e t t e r  than ILC 482 and t h e  l o c a l  which have 



Table 3.16.1. Simple c o r r e l a t i o n  c o e f f i c i e n t s  between 
selected morphological and phys io log ica l  
characters o f  101 chickpea genotypes and t h e i r  
reac t i on  t o  leafminer  damage measured i n  a 1 t o  
9 v i sua l  damage score scale (1 = no damage; 
9 = severe damage) 

n a r a c t e r  r w i t h  damage scores 
( n  = 101) 

Days t o  50% f l ower ing  -0.477** 
Durat ion o f  f l ower ing  0.066115 
Days t o  ma tu r i t y  -0.049ns 
Height 0.247* 
Canopy wid th  0.008ns 
Pods/plant -0.348** 
Seedslpod -0.252* 
Seed Y i e l d  -0.044ns 
100 seed weight 0.691** 
P ro te in  contents 0.023ns 

ns = non s i g n i f i c a n t ;  * = s i g n i f i c a n t  a t  5% l e v e l  ; 
** = s i g n i f i c a n t  a t  1% l e v e l  



0 

I L C  2319 2618 726 1776 732 2733 2993 2512 2759 3397 

F i g .  3.2.Percentage y i e l d  losses due t o  lea fminer  i n  12 chickpea genotypes 
se lec ted  f o r  varying degrees o f  res is tance  t o  t h e  i n s e c t .  Means 
o f  t h r e e  seasons (1983-1985),  f o u r  r e p l i c a t i o n s  p e r  season. 



been u t i l i z e d  as standard checks, and can be recomnended as sources f o r  

the  breeding program. 

The s tud ies  on mechanisms o f  res is tance t o  lea fminer  were 

continued. New, s i g n i f i c a n t  evidence o f  d i f f e r e n t i a l  l e v e l s  o f  damage 

i n  terms o f  min ing and d e f o l i a t i o n  was obtained. The r e s i s t a n t  v a r i e t y  

ILC 2319 had cons is ten t  l ess  damage and de f  01 i a t i o n  than 

t h e  suscept ib le  v a r i e t y  ILC 2512 (Figure 3.3). There are p re l im ina ry  

i n d i c a t i o n s  t h a t  non-preference f o r  o v i p o s i t i o n  may be i nvo l ved  bu t  

more prec ise  t e s t s  under c o n t r o l l e d  (greenhouse) cond i t ions  are  needed 

t o  recon f i rm  t h i s .  I n  terms o f  to le rance as expressed by t h e  

percentage y i e l d  l oss  due t o  t h e  insec t ,  t h e  r e s i s t a n t  ILC 2319 

s i g n i f i c a n t l y  ou ty ie lded  t h e  suscept ib le  check ILC 2512 i n  t h e  absence 

of i n s e c t i c i d a l  p r o t e c t i o n  (Table 3.17). ILC 2319 had smal ler  y ie ld  

increases when protected, showing l ess  insecticide-dependence than t h e  

suscept ib le  check, t h i s  being i n  t h e  f i n a l  ana lys is  t h e  u l t i m a t e  goal 

o f  developing res is tance t o  insects,  C. Cardona, R.S. Malhotra and 

K.B. Singh. 
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Table 3.17. E f f e c t  o f  d l f f e r e n t  i n s e c t i c i d a l  regtmes on t h e  
y i e l d s  o f  a chickpea lea fminer  r e s f s t a n t  
c u l t l v a r  ILC 2319) and a suscept ib le  c u l t l v a r  
(ILC 2512 \ . Means o f  f o u r  r e p l i c a t i o n s ,  Te l  
Hadya, 1984185. 

Treatment VDS" Y i e l d  % y ie ld2 /  
(kg lha )  increase 

Res is tan t  sprayed 3  t imes 1.0 1194 6.0 
Res is tan t  sprayed 2  t imes 1.2 1207 7.2 
Res is tan t  sprayed once 3.0 1104 0  
Resistant  never sprayed 4.7 1126 - 
Suscept ib le sprayed 3 t imes 1.2 1180 15.9 
Suscept ib le sprayed 2  t imes 2.5 1166 14.5 
Suscept ib le sprayed once 6.2 1134 11.4 
Suscept ib le never sprayed 8.0 1018 - 
LSD 5% 1.4 75.8 
C V  27.3 4.5 ............................................................ 
11 VDS = v i sua l  damage score i n  a  1-9 scale 
2/ With respect  t o  t h e  unsprayed r e s i s t a n t  and suscept ib le  

checks. 



3.5. Chickpea M ic rob io logy  

3.5.1. Acetylene Product ion  o f  Chickpea C u l t i v a r s  i n  Re la t i on  t o  
I n o c u l a t i o n  

The 1984/85 was t h e  second, and f i n a l ,  year  o f  mon i to r ing  o f  

acety lene reduct ion  a c t i v i t y  (ARA), i n  s i x  promis ing l i n e s  o f  

chickpeas. The l i n e s  monitored were ILC 482, 484, 202, 3279, 72 and 195 

and were p lan ted  w i th ,  and wi thout ,  i n o c u l a t i o n  w i t h  chickpea s p e c i f i c  

Rhizobium. The f i e l d  chosen f o r  t h e  1984185 t r i a l s  repor ted  here was 

chosen s p e c i f i c a l l y  as t h e  previous year  saw inocu la ted  chickpeas i n  

t h e  same area. By reus ing  the  f i e l d  some i n d i c a t i o n  o f  t h e  

establ ishment o f  t h e  Rhizobium - c i c e r  popu la t ion  cou ld  be ascer ta ined 

and t h e  value o f  i n o c u l a t i o n  i n  t h e  presence o f  t h e  n a t u r a l i z e d  f l o r a  

establ ished. 

F igure  3.4 shows t h e  e f f e c t  o f  i n o c u l a t i o n  on ARA. Coating o f  

t h e  seed, a t  t ime o f  p lan t ing ,  w i t h  a  chickpea compatable Rhizobium 

s i g n i f i c a n t l y  increased i t s  ARA. A comparison o f  F igures 3.4 and 3.5 

i nd i ca tes  t h a t  al though i n o c u l a t i o n  increased ARA i n  a l l  c u l t i v a r s  

there  was a  d i f f e rence  between c u l t i v a r s  i n  t h e i r  ARA p o t e n t i a l  w i t h  

ILC 72 showing t h e  greates t  po ten t i a l .  The e f f e c t  o f  i n o c u l a t i o n  on 

ARA w i t h  t ime i s  shown i n  F igure  3.6. 

With t h e  except ion o f  ILC 482 i n o c u l a t i o n  d i d  not s i g n i f i c a n t l y  

increase g ra in  y i e l d s  when t h e  two treatments were compared 

(F igure 3.7). The l ack  o f  s i g n i f i c a n c e  i n  f i v e  out  o f  s i x  l i n e s  may be 

due t o  h igh coe f f i c i en t  o f  v a r i a b i l i t y  because o f  H e l i o t h i s  damage. 

Averaged over a l l  t h e  genotypes, i n o c u l a t i o n  s i g n i f i c a n t l y  increased 

seed y i e l d  over uninoculated check (F igure 3.8). J. Stephens and 

M.C. Saxena. 



Figure  3.4. A comparison o f  seasonal mean acetylene reduct ion  values 
o f  s i x  chickpea l i n e s  w i t h  and w i thou t  i nocu la t i on .  

LSD 1% 

LSD 5% 

Inocu la ted  

Uni nocul a ted  

LSD 1% 

Figure 3.5. A comparison o f  seasonal mean acetylene reduct ion  values 
f o r  s i x  chickpea l i n e s  t r e a t e d  w i t h  i n o c u l a t i o n  only .  
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F igu re  3.7. A comparison o f  mean g r a i n  y i e l d  between i nocu la ted  and 
un inocu la ted  treatments. Inocu la ted  seed was coated w i t h  
an e f f e c t i v e  s t r a i n  o f  Rhizobium c i c e r .  

LSD 1% 

= Inocu la ted  

= Uninocul a ted 

F igure  3.8. A comparison o f  t h e  t o t a l  mean y i e l d s  o f  s i x  chickpea 
l i n e s  w i t h  and w i thou t  Rhizobium i n o c u l a t i o n .  

LSD 1% 

aJ ", 
2 300 



3.5.2. Studies on VA Hycorrhiza 

Research on mycorrhiza was s t a r t e d  i n  the  1984/85 season w i t h  a 

view t o  f u r t h e r  i n v e s t i g a t e  legume crop n u t r i t i o n  under minera l  and 

water s t ress  condi t ions.  Mycorrhizae are fung i  comnonly associated 

w i t h  p l a n t  roo ts ,  which can increase t h e  p l a n t ' s  a b i l i t y  t o  take  up 

n u t r i e n t s  such as phosphorus and a l s o  improve p l a n t  water economy. 

Those types o f  mycorrhiza preva len t  i n  Tel Hadya and Breda 

s o i l s  were described and c l a s s i f i e d .  Several po t  experiments were 

c a r r i e d  out i n  greenhouses a t  Tel Hadya t o  i n v e s t i g a t e  mycorrh iza l  

e f f e c t s  on chickpea growth under d i f f e r e n t  condi t ions.  

E l i m i n a t i o n  o f  mycorrhiza by s o i l  s t e r i l i z a t i o n  p r i o r  t o  sowing 

r e s u l t e d  i n  d r a s t i c  p l a n t  growth reduct ions. These e f f e c t s  were 

overcome by i n o c u l a t i o n  w i t h  indigenous mycorrhiza s t r a i n s .  I n  a l l  

experiments mycorrhi  za i n f l uence  on p lan t  growth i n t e r a c t e d  strong1 y 

w i t h  phosphorus app l ica t ion .  The promotion o f  growth due t o  mycorrhiza 

was most conspicuous when medium l e v e l s  o f  phosphorus were given, and 

was much reduced under very low o r  very h igh  s o i l  phosphorus 

condi t ions.  Add i t i ona l l y ,  i f  a range o f  d i f f e r e n t  phosphorus l e v e l s  

was used, mycorrh iza l  p lan ts  showed a lower th resho ld  o f  response than 

con t ro l  p lants.  I n  t h e  f i e l d ,  r o o t  samples were taken t o  observe t h e  

e f f e c t s  o f  d i f f e r e n t  r a t e s  o f  t r ip le-superphosphate on mycorrhi  za 

i n f e c t i o n  and r o o t  growth. 

The mycorrhiza work was c a r r i e d  out  w i t h  t h e  cooperat ion o f  

Mr. E. Weber and Mr. E. George f rom the  U n i v e r s i t y  o f  Hohenheim, 

West-Germany. M.C. Saxena. 



3.6.1. Response o f  some promising l ines  t o  date  o f  sowing 

I n  West Asia and t h e  Mediterranean reg ion  chickpeas are normal ly  

sp r i ng  grown, l a r g e l y  due t o  t h e i r  suscept i  b i  1  i t y  t o  ascochyta b l i g h t  

and f ros t .  The reproduct ive  stage o f  t h e  s p r i n g  crop coinc ides w i t h  

pe r iodso f  water d e f i c i t s  and h igh  temperatures, hence low seed y i e l d  i s  

obtained. Fo l lowing t h e  i n t r o d u c t i o n  o f  ascochyta r e s i s t a n t  1  ines, i t  

i s  now poss ib le  t o  sow i n  w in ter .  The p o t e n t i a l  advantage o f  sowing i n  

w i n t e r  i nc lude  complet ion o f  f l o w e r i n g  and pod development be fore  s o i l  

moisture becomes l i m i t i n g  and temepratures high. A study was the re fo re  

i n i t i a t e d  i n  1984185 t o  i n v e s t i g a t e  the  e f f e c t  o f  a  range o f  w in te r  and 

sp r ing  dates o f  sowing (3 December 1984, 6 January, 5 February, 4 March 

and 18 March 1985) on growth, development and y i e l d  o f  t h r e e  chikpea 

v a r i e t i e s :  ILC 3279 (standard check), FLIP 82-39 and FLIP 82-236 (new 

promising l i n e s ) .  

Seed y i e l d  ranged between 500 and 1200 kglha (F igure 3.9). 

ILC 3279 gave h i g h  seed y i e l d  when sown i n  w in te r  and de lay ing  sowing 

t o  March r e s u l t e d  i n  reduc t ion  i n  y i e l d .  Sowing t h e  new l i n e s  (FLIP 

82-236 anf FLIP 82-39) i n  e a r l y  December resu l ted  i n  s i g n i f i c a n t  

reduc t i on  i n  seed y i e l d  mainly as a  r e s u l t  o f  low p l a n t  popu la t ion  due 

t o  h i g h  w in te r  k i l l  (Table 3.18), however, u n l i k e  ILC 3279, when sowing 

was delayed u n t i l  March, t he re  was no s i g n i f i c a n t  reduct ions i n  seed 

y i e l d ,  i n d i c a t i n g  t h e  s u i t a b i l i t y  o f  these new l i n e s  f o r  mid w in te r  and 

e a r l y  sp r i ng  sowings. A l l  t h r e e  l i n e s  produced h igh  seed when sown i n  

e a r l y  January. 
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The main f a c t o r s  t h a t  appeared t o  have determined c rop y i e l d  

were t h e  amount o f  d ry  mat te r  accumulated and t h e  way i t  was 

p a r t i t i o n e d .  For  example, when FLIP 82-236 and FLIP 82-39 were sown i n  

December, t o t a l  b i o l o g i c a l  y i e l d  obta ined was low and seed y i e l d  was 

a l s o  low. The importance o f  d r y  mat te r  p a r t i t i o n i n g  on seed y i e l d  was 

shown by ILC 3279 sown i n  March which i n  s p i t e  o f  a t t a i n i n g  h i g h  t o t a l  

b i o l o g i c a l  y i e l d  gave low seed y i e l d  due t o  poor p a r t i t i o n i n g  o f  

ass imi la tes  t o  t h e  seeds (F igure 3.10 and Table 3.18). 

I n  conclusion, t h e  r e s u l t s  o f  t h e  study i n d i c a t e  t h a t  ILC 3279 

which i s  a  l a t e  matur ing l i n e  should not  be p lan ted  a f t e r  January 

because o f  i t s  poor d r y  ma t te r  p a r t i t i o n i n g  t o  t h e  seeds and FLIP 

82-236 and FLIP 82-39 per form we l l  as mid t o  l a t e  w in te r  crops and 

sowing i n  e a r l y  w i n t e r  makes t h e  crops prone t o  f r o s t  damage. 

3.6.2. Response t o  Supplemental I r r i g a t i o n  

L i t t l e  i s  known about t h e  e f f e c t s  o f  supplemental i r r i g a t i o n  on 

t h e  w i n t e r  and s p r i n g  sown chickpeas i n  t h e  Mediterranean condi t ions.  

Therefore a  t r i a l  was i n i t i a t e d  i n  1984/85 t o  i n v e s t i g a t e  t h e  r o l e  o f  

supplemental i r r i g a t i o n  (one each a t  f l o w e r i n g  and pod se t )  on ILC 3279 

sown i n  w in te r  (28 November 1984) and sp r ing  (28 February 1985). 

I r r i g a t i o n  extended the  reproduct ive  per iod  o f  both w in te r  and 

sp r ing  sown crops. The d u r a t i o n  f rom f l o w e r i n g  t o  m a t u r i t y  f o r  w in te r  

sown u n i r r i  gated and i r r i g a t e d  and s p r i n g  sown u n i r r i  gated and 

i r r i g a t e d  were 41, 52, 33 and 44 days respect ive ly .  To ta l  d r y  mat ter  

per  u n i t  area (F igure 3.11) and photosynthet ic  area index (F igure 3.12) 

were bo th  increased by g i v i n g  i r r i g a t i o n .  
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Fiaure 3.10. E f fec t  o f  sowing date (a  L b = 6.1.1985, c & d = 4.3.1985) on 
dry matter accumulation and p a r t i t i o n i n g  i n  I L C  3279 and FLIP 
82-236. 
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The e f f e c t s  o f  date o f  sowing and supplemental i r r i g a t i o n  on 

y i e l d s  and some o f  t h e  components are  g iven i n  Table 3.19. Advancing 

date o f  sowing i n t o  w i n t e r  and i r r i g a t i o n  increased seed y i e l d  by 65% 

and 95% respect ive ly .  A t  each date o f  sowing, 73% and 142% seed y i e l d  

increases were obta ined i n  w i n t e r  and s p r i n g  sowings respec t i ve l y  

f o l l o w i n g  supplemental i r r i g a t i o n .  The increase i n  seed y i e l d  was 

main ly  through increase i n  t o t a l  b i o .  y i e l d  ( r  = 0.91) and improved 

p a r t i t i o n i n g  ( increase i n  harvest  index) o f  d r y  mat ter  ( r  = 0.71) t o  

t h e  seeds. Winter sown and i r r i g a t e d  crops a t t a i n e d  h igh  b i o l o g i c a l  

y i e l d  and p a r t i t i o n e d  a l a r g e r  p ropo r t i on  o f  t h e  ass imi la tes  t o  t h e  

seeds, hence h igh  seed y i e l d s  (Table 3.19). The poor p a r t i t i o n i n g  o f  

d ry  mat te r  t o  t h e  seeds i n  s p r i n g  sowing was perhaps due t o  t h e  

reproduct ive  stage c o i n c i d i n g  w i t h  t h e  onset o f  h igh  temperatures which 

encouraged f l ower  abor t ion .  

I n  conclusion, t h e  study i nd i ca tes  the  usefulness o f  i r r i g a t i o n  

i n  both w in te r  and s p r i n g  sown chickpea l i n e ,  ILC 3279. I f  even 

h igher  seed y i e l d s  are t o  be obta ined i n  sp r i ng  sowing through 

i r r i g a t i o n ,  i v e s t i g a t i o n s  need t o  be conducted i n t o  t h e  improvement i n  

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  mat te r  t o  t h e  seeds. With t h i s  i n  mind, 

t h e  1985186 t r i a l  w i l l  i nc lude  f i v e  ex t ra  promis ing genotypes. 

S. S i l i m  and M.C. Saxena. 

3.6.3. Weed Cont ro l  

I n t e r n a t i o n a l  Weed Contro l  T r i a l  was conducted a t  J i n d e r i s  

(Syr ia )  and Terbol (Lebanon) du r ing  1984/85 season. Resul ts  are given 

i n  Table 3.20. Seed y i e l d  reduc t i on  due t o  weeds was 89% and 74% i n  

J i n d e r i s  and Terbol respect ive ly .  Hand weeding tw ice  as compared w i t h  
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repeated hand weeding r e s u l t e d  i n  19% increase i n  y i e l d  i n  J i n d e r i s  but  

i n  Terbol i t  reduced y i e l d  by 22%. I n  Terbol t e rbu t r yne  ( Ig ran )  a t  

3.0 kg a.i./ha; t e rbu t r yne  a t  3.0 kg w i t h  pronamide (Kerb) a t  

0.5 k g  a.i./ha and chlorbromuron (Maloran) a t  2.5 k g  w i t h  Kerb a t  

0.5 k g  a.i./ha were as e f f e c t i v e  i n  c o n t r o l l i n g  weeds as hand weeding 

twice. I n  J inde r i s ,  a l l  hand weeding treatments were super io r  t o  

chemical weed cont ro l .  The reduc t i on  i n  y i e l d  i n  J i n d e r i s  w i t h  

herb ic ides  was due t o  p h y t o t o x i c i t y  o f  herb ic ides  f o l l o w i n g  crop 

exposure t o  severe f r o s t .  The most phy to tox i  c  herb ic ides were Maloran 

and T r i  buni 1. 

The r e s u l t s  o f  1984185 season i n d i c a t e  t h a t  some herb ic ides  

were as e f f e c t i v e  as hand weeding. However, i n  areas prone t o  f r o s t ,  

there  i s  need t o  screen f o r  phy to tox i c i t y .  



4. FOOD LEGUME SEED AND STRAY QUALITY 

4.1. General : 

Over 14000 t e s t s  were performed i n  t h e  Food legume Q u a l i t y  

Laboratory du r ing  1984185, represent ing  an increase o f  14% over 

19831184. These are  summarized i n  Table 4.1. 

The near - in f  r a r e d  (NIR) analyzer  performed 18366 t e s t s  dur ing  

t h e  per iod,  i n c l u d i n g  p r o t e i n  and t o t a l  n i t rogen  i n  seeds, gra ins and 

straws, l y s i n e  and wheat hardness. U t i l i z a t i o n  by programs was as 

fo l lows:  FSP 18%, GRU 16%, CIP 11%. FLIP 51% and Ph.D. students (AUB 

and FLIP) 3%. At  t h e  same t i m e  t h e  k j e l d a h l  l abo ra to ry  performed 

11,400 t e s t s  o f  which 12.9% were submit ted by  CIP, 35% by  FLIP, 17% by  

PFIP and 28% by FSP. The standard e r r o r  per  t e s t  o f  t h e  k j e l d a h l  

l abo ra to ry  had a CV o f  0.85 f o r  ce rea l  and food legume grains. 

An e a r l i e r  observat ion t h a t  overn igh t  soaking s i g n i f i c a n t l y  

reduced t h e  cooking t ime  o f  food legumes was v e r i f i e d  by f u r t h e r  

t es t i ng .  Cooking t imes o f  chickpea, faba bean and ' l e n t i l  were reduced 

r e s p e c t i v e l y  by 62, 72 and 69% by overn ight  soaking. A f u r t h e r  

reduc t i on  was obta ined i f  sodium bicarbonate was used. 

4.2. Chickpea: 

Pe r t i nen t  in fo rmat ion  concerning e a r l y  generat i  on eva lua t ion  

was prov ided t o  t h e  breeders. Work on determinat ion o f  p ro te in ,  

cooking t i m e  and 100 seed weight o f  t h e  I n t e r n a t i o n a l  Nursery o f  Kabul i  

germplasm was completed. E a r l i e r  observat ions on t h e  c o r r e l a t i o n  

between seed s i z e  and cooking t i m e  were confirmed, and t h e  c o e f f i c i e n t  

o f  c o r r e l a t i o n  between these two parameters was 0.87, f o r  3003 ent r ies .  

Work was completed on a study o f  t h e  e f f e c t  o f  growing l o c a t i o n  and 

p l a n t i n g  t ime on p r o t e i n  content,  seed s i z e  and y i e l d  f o r  207 genotypes 



4. FOOD LEGUME SEED AND STRAY QUALITY 

4.1. General: 

Over 14000 t e s t s  were performed in the  Food legume Quality 

Laboratory during 1984185, representing an increase of 14% over 
19831184. These are  sulmnarized i n  Table 4.1. 

The near-infrared (NIR) analyzer performed 18366 t e s t s  during 

the period, including protein and to ta l  nitrogen i n  seeds, grains and 

straws, lysine and wheat hardness. Util ization by programs was as 

follows: FSP 18%. G R U  16%. CIP 11%, FLIP 51% and Ph.D. students (AUB 

and FLIP) 3%. A t  the same time the kjeldahl laboratory performed 

11,400 t e s t s  of which 12.9% were submitted by CIP, 35% by FLIP, 17% by 
PFIP and 28% by FSP. The standard e r ro r  per t e s t  of the  kjeldahl 

laboratory had a C V  of 0.85 f o r  cereal and food legume grains. 

An e a r l i e r  observation tha t  overnight soaking s ignif icant ly  

reduced the cooking time of food legumes was verified by fur ther  

tes t ing.  Cooking times of chickpea, faba bean and ' lent i  1 were reduced 

respectively by 62, 72 and 69% by overnight soaking. A fur ther  
reduction was obtained i f  sodium bicarbonate was used. 

4.2. Chickpea: 

Pertinent information concerning ear ly  generation evaluation 

was provided t o  the breeders. Work on determination of protein, 
cooking time and 100 seed weight of the International Nursery of Kabuli 
germplasm was completed. Earl i e r  observations on the correlation 
between seed s i z e  and cooking time were confirmed, and the coefficient 

of correlation between these two parameters was 0.87, f o r  3003 entries.  

Work was completed on a study of the e f fec t  of growing location and 
planting time on protein content, seed s i z e  and yield for  207 genotypes 



T a b 1  e  4.1. Tests c a r r i e d  out  i n  Food Legume Q u a l i t y  Laboratory,  
1984185. 

Test Chickpea Faba Bean L e n t i l  Agronoqy 

Seed P r o t e i n  ( N I R )  
100 seed weight 
Cooking t i m e  
Seed s i z e  
Straw d i g e s t i b i l i t y  
NDF ( F i b r e )  straw 
Moisture 
T o t a l  n i t rogen  ( N I R )  s t raw 

T o t a l  



a t  two locat ions ,  Terbol and Tel Hadya. Winter p l a n t i n g  l e d  t o  a 78% 
increase i n  y i e l d  a t  Tel Hadya and a 44% increase a t  Terbol, t he  h igher 

r a i n f a l l  area. Winter p l a n t i n g  reduced p r o t e i n  content by 1% a t  Tel 

Hadya and 0.7% a t  Terbol. Seed s i z e  was increased by w in te r  p l a n t i n g  

a t  both locat ions ,  by 4% a t  Tel Hadya, and 5% a t  Terbol. There was no 

s i g n i f i c a n t  d i f f e rence  I n  p r o t e i n  content between the  two locat ions ,  

bu t  both 100 seed weight and y i e l d  were s i g n i f i c a n t l y  h igher a t  Terbol. 

4.3. Faba Bean: 

Nearly 1400 l i n e s  were t e s t e d  f o r  t h e  breeders. P r o t e i n  

content was found t o  be a h i g h l y  h e r i t a b l e  parameter i n  a study which 

invo lved 21 se lec t ions  o f  widely d i f f e r e n t  p r o t e i n  content, over f i v e  

locat ions  and two seasons. Several genotypes re ta ined  h i g h  p r o t e i n  

cons is ten t l y ,  which enables t h e  h igh  p r o t e i n  c h a r a c t e r i s t i c  t o  be 

t r a n s f e r r e d  f a i r l y  simply t o  any genotype. These data are summarized 

i n  Table 4.2. 

4.4. L e n t i l :  

Per t inent  data on e a r l y  generat ion l i n e s  were provided t o  t h e  

breeders. Studies on 1 ent  i 1 decor t i  c a t i o n  were continued, and ICARDA 

received t h e  Tangenti a1 Abrasive Dehul l  i n g  Device (TADD) machine, an 
instrument f o r  t h e  small scale d e c o r t i c a t i o n  o f  l e n t i l s  (10 g sample 

s ize) .  The TADD was developed a t  t he  P lan t  Biotechnology I n s t i t u t e ,  
Saskatoon, Canada, and was donated t o  ICARDA v i a  a grant f rom the  

I n t e r n a t i o n a l  Development Research Centre (IDRC), Ottawa, Canada. 

Decor t i ca t i on  s tud ies  du r ing  1984/85 were centred on development o f  
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procedures whereby comparable resu l t s  could be obtained f o r  
decortication,  using the  TADD, t h e  ICARDA laboratory decorticator and 

the F.H. Schule laboratory decorticator. 

Quali ty assessment of the  nu t r i t iveva lueof  straw of advanced 
l ines  of l e n t i l s  grown on on-farm t r i a l s  was commenced. This consisted 

of determinations of pepsin/cellulose d iges t ib i l i t y  (PCD), neutral 
detergent f i b re  (NDF), which i s  an indication of voluntary intake, and 

crude protein (CP = t o t a l  nitrogen X 6.25, dry basis) .  The resu l t s  are  
summarized i n  Table 4.3. 

The t r i a l s  were grown on eight locations i n  the lentil-growing 

region of Syria. A strong location e f fec t  was apparent, but 

interactions between genotype and location were not s t a t i s t i c a l l y  

significant.  The influence of growing location i s  summarized in Table 

4.4. Phil Williams, K.B. Singh, L.D. Robertson and W. Erskine. 

4.5. Variation i n  Straw Quality in Lentil, Faba bean and Chickpea 

The nu t r i t i ve  values of l e n t i l ,  chickpea and faba bean straw 

grown a t  Tel Hadya, Syria are  summarised i n  Table 4.5. The overall 
mean f o r  the  d iges t ib i l i t y  of l e n t i l  straw was 49.5 g digest ible  

organic matter per 100 g dry matter, but t h i s  resulted from the 
seasonal means of 60.0 and 39.0 g/100g. The corresponding mean 

d iges t ib i l i t y  value f o r  chickpea straw, a l so  grown a t  Tel Hadya during 

1983, was 41.5 g/100 g; whereas f o r  faba beans i t  was 44.6 g/100 g. 

The crude protein value f o r  l e n t i l s  straw was higher than tha t  of 

chickpea and faba beans; b u t  the  neutral detergent f i b re  means showed 

chickpea as having the lowest value. 



Table 4.3. Q u a l i t y  parameters o f  straws o f  advanced 
l e n t i  1  genotypes. 

Genotype PCD NDF C.P. 

ILL  8 48.6 58.5 7.1 
ILL  9 48.4 59.3 6.8 
ILL  2126 46.0 63.8 7.6 
ILL  16 48.9 61.5 6.4 
ILL  223 47.2 64.0 6.3 
I L L  2130 51 .O 58.6 7.4 
LSD (P.0.05) 2.4 3.4 0.6 

Table 4.4. I n f l uence  o f  l o c a t i o n  on l e n t i l  s t raw 
q u a l i t y .  

- - -  

Locat ion PCD NDF C.P. 

Tel Hadya 45.6 61.8 5.8 
Heirno 48.0 58.6 7.5 
K. Naseb 50.1 57.7 6.0 
I z raa  49.8 64.2 9.0 
Afess 53.0 58.1 5.7 
M.Mesri n  48.2 63.4 6.2 
G e l l i n e  49.2 56.3 8.9 
Squel beya 42.7 67.5 6.5 
LSD (P=0.05) 2.7 3.9 0.6 

PCD = Pepsin/cel lu lose d i g e s t i b i l i t y  ( I )  
NDF = Neutra l  detergent f i b e r  (%)  
CP = Crude p r o t e i n  content (%) 
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The in f l uence  o f  year  o r  t i m e  o f  p l a n t i n g  i s  very much greater  

than t h e  e f f e c t s  o f  genotype (Table 4.6). With l e n t i l s  t he re  were 

subs tan t i a l  genotype-year i n te rac t i ons .  Genotypic e f f e c t s  were 

non -s ign i f i can t  when t e s t e d  against  the  genotype-year i n t e r a c t i o n  f o r  

d i g e s t i  b i  1  i t y ,  crude p r o t e i n  content and neu t ra l  detergent f i b r e  l eve l ,  

(Table 4.6). With chickpeas t h e  e f f e c t s  o f  p l a n t i n g  t ime  were 

s i g n i f i c a n t  when considered aga ins t  genotype-season i n t e r a c t i o n s  f o r  

d i  g e s t i  b i  1  i ty,  crude p r o t e i n  content  and neu t ra l  detergent f i b r e  l e v e l  

bu t  genotype e f f e c t s  were non-s ign i f i can t .  These r e s u l t s  suggest t h a t  

i n  con t ras t  w i t h  cerea ls  t h e  prospects f o r  s e l e c t i o n  f o r  s t raw q u a l i t y  

us ing  l abo ra to ry  eva lua t ion  are poor. It may be noted t h a t  on l y  

l i m i t e d  number o f  genotypes have been evaluated and more d i f fe rences 

might become apparent when ma te r ia l  f rom germplasm c o l l e c t i o n  i s  

evaluated. 

I t i s  d i f f i c u l t  t o  genera l i ze  regarding t h e  i n f l uence  o f  p lan t  

c h a r a c t e r i s t i c s  on s t raw value because o f  exceptions. However both 

days t o  f l ower ing  and days t o  m a t u r i t y  appear t o  be associated w i t h  

reduced neu t ra l  detergent f i b r e  content (Table 4.7). Thus, i n  general, 

vo lun tary  feed consumption should be h igher  i n  l a t e  f l o w e r i n g  o r  

matur ing genotypes o r  when these are  delayed by c l i m a t i c  condi t ions.  

S i m i l a r l y ,  w i t h  t h e  except ion o f  w i n t e r  sown chickpeas, d i g e s t i b i l i t y  

i s  reduced i n  t a l l e r  p lan ts  and neu t ra l  detergent f i b r e  value i s  

increased, bu t  many o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  are 

non-s ign i f i can t .  The most encouraging aspect i s  t h a t ,  w i t h  the  

except ion o f  faba beans, d i g e s t i b i l i t y  i s  associated w i t h  h igher  seed 

y ie lds .  Thus t h e r e  i s  no evidence t h a t  s e l e c t i o n  f o r  seed y i e l d  o r  

adopt ion o f  agronomic p rac t i ces  t o  increase y i e l d  would i n  general 

adversely a f f e c t  s t raw q u a l i t y  i n  f ood  legumes. 



Table 4 ,6 .S lgn l f lcance  o f  genotype d l  f ferences compared w i t h  y e a r  o r  

t lme o f  sowlng. 

Genotype Year o f  
sowing 

L e n t l l s  

~ l g e s t f b i l i  tyl) NS 

Crude p r o t e i n  (%) NS 

Neut ra l  detergent  NS 

F i b r e  (%) 

Ash (%) NS 

XXX 
NS 

XXX 

X X X  

Time o f  
Chickpeas sowing 

Di g e s t i  bi 1 i t y  1) NS XX 

Crude p r o t e i n  (%) NS X X X  

Neutra l  detergent  NS XXX 
F i b r e  (%) 

Ash (%) NS X X X  

1) g d i g e s t i b l e  organic mat ter  per  100 g d r y  mat ter  

N S ;  P >  0.05 
XX ; P < 0.01 
XXX; P < 0.001 



Table 4.7.Correlat ion c o e f f i c i e n t s  between s t raw qua1 i ty i n  food legumes 
and p l a n t  c h a r a c t e r i s t i c s .  

Davs t o  Davs t o  P lan t  Seed ~., ~ - 

f 1 oker i  ng m a t u r i t y  he igh t  y ie ld - l  
(cm) (kg/ha ) 

L e n t i l s  (over bo th  
1982 & 1983 - 

0. 89"" 0  .89""" 
-o, 67;!": 

D i g e s t i  b i l i  tyl) 0.69'" 
Crude p r o t e i n  ( % )  0. 29.,., 0.22,, 0.0 0.45 
Neutra l  detergent -0.66",' -0.66 0.39 -0.44 
f i b r e  (%) 
Ash (%) 

Chickpeas 

-0.09 
Crude p r o t e i n  (%)  0.33 
Netura l  detergent -0.45 
f i b r e  (%) 
Ash ( % )  0.35 

Chickpeas 
(Spr ing sowing{) 

D i g e s t i b i l i t y  0 .10 ,  
Crude p r o t e i n  ( % )  0.51" 
Neutral  detergent -0.36 
f i b r e  (%)  
Ash ( % )  0.18 

Faba beans 

D i g e s t i b i l i t y  1)  0.27 -0.36 -0.25 -0.30 
Crude p r o t e i n  (%)  0.19 -0.09 0.04 0.08 
Neutra l  detergent -0.35 0.33 0.12 0.10 
f i b r e  (%)  
Ash ( % )  0.34 -0.22 0.10 -0.10 

1)  g  d i g e s t i b l e  organic ma t te r  per  100 g  d ry  mat te r .  

* : P < 0.05 



Insp i te  o f  the 1 imi ted number o f  genotypes evaluated, the 

extent o f  genotypic var ia t ion  i n  s t raw qua l i t y  i n  food legumes i s  la rge  

enough t o  provoke interest .  However i n  contrast t o  cereals i t seems it 

w i l l  be more d i f f i c u l t  t o  p red ic t  th is .  It i s  l i k e l y  tha t  c l imat ic  

var iat ions which may produce differences i n .  degree o f  secondary 

thickening w i l l  tend t o  mask genotypic var iat ion.  Variat ions i n  

agronow which lead t o  the p lant  experiencing d i f f e ren t  c l  imatic 

conditions e.g. winter lspr ing sown chickpeas may produce var iat ions i n  

the degree o f  1 ign i f i ca t ion ,  associated low molecular weight l i g n i n  

precursors ( f e ru l i c ,  d i f e r u l i c  and coumaric acids) and tannins which 

are a l l  known t o  inf luence straw value f o r  ruminants. An invest igat ion 

o f  these parameters may provide explanations f o r  the observed 

var iat ion.  It would also be important t o  conduct voluntary intake and 

d i g e s t i b i l i t y  studies using animals w i th  food legume straws since these 

may reveal differences, p a r t i c u l a r l y  i n  voluntary intake, which cannot 

be accurately assessed i n  the laboratory. W i l l i e  Erskine, Brian 

Capper, S. Rihawi, L.D. Robertson, K.B. Singh and M.C. Saxena. 



5. COLLABORATIVE PROJECTS 

5.1. International Testing Program 

5.1.1. General 

The international nurseries play a s ignif icant  role  in  
disseminating improved germplasm t o  cooperators in di f ferent  countries. 

We continued coordinating the  international t es t ing  program between 

ICARDA and the  legume sc i en t i s t s  in the national programs. The main 

thrust  continued t o  be on the  ident i f icat ion of superior genotypes with 

wide adaptation, resistance t o  diseases, and insect pests,  acceptable 
seed qual i ty ,  and finding an optimum package of practices fo r  food 

legumes i n  varying environments. 

The 1984/85 season being exceptionally cool a large number of 

l ines  in seed increase plots were severally affected especially in faba 

beans. This resulted in re la t ive ly  limited number of available s e t s  of 

faba bean nurser ies / t r i a l s  t o  cooperators. For 1985/86 season, we 
supplied 1182 se t s  of 39 different  types of nurseries and t r i a l s  t o  129 

cooperators in 52 countries. The requests received from cooperators 

were high and we could meet only 79 per cent of t h e i r  demand 

(Table 5.1.1). The increasing trend in demand of the nurseries every 

year reveals the  increasing awareness and in te res t  of food legume 
sc i en t i s t s  in the  national programs i n  ICARDA materials. 

A number of cooperators requested large quant i t ies  of seed of 
some of the  genotypes ident i f ied from the international nurseries and 
t r i a l s  supplied by ICARDA and we have attempted t o  meet t h e i r  requests. 

These genotypes will be tes ted  by them in t h e i r  multilocation or 

on-farm t r i a l s  during 1985/86. 



Table 5.1.1. Request and supply o f  d i f f e r e n t  Food Legume I n t e r n a t i o n a l  
Nurseries f o r  1985/86 season. 

Agronomy Chickpea L e n t i l s  Faba Beans 

Request 121 539 445 
Dispatch 121 449 351 

Table 5.1.2. The best f i v e  l i n e s  across l oca t i ons  i n  L e n t i l  I n t e r n a t i o n a l  
Screening Nurser ies (LISN), 1984/85. 

Rank Name o f  Nursrey 
LISN-L LISN-S LISN-E LISN-T-E 

1 81s 30935 FLIP 84-60L FLIP 84-112L I L L  112 
(785 760571 , . - - - - - - - 

2 FLIP 84-IOZL FLIP 8 4 - 5 9 ~  ILL 4354 FLIP 84-48i 
3 FLIP 84-781. FLIP 84-26L FLIP 84-29L FLIP 84-51L 
4 FLIP 84-821. FLIP 84-44L I L L  4236 FLIP 84-44L 
5 FLIP 84-72L FLIP 84-271. ILL  3516 ILL 1939 

L = Large, S = Small, E = Erect,  T-E = T a l l  Erect. 



The i n t e r n a t i o n a l  nursery repo r t  f o r  t h e  1982183 season was 

d i s t r i b u t e d  t o  t h e  cooperators w i t h  t h e  i n t e r n a t i o n a l  nurser ies  and 

t r i a l s  supp l ied  f o r  1985186 du r ing  August and i n  September 1985. The 

r e s u l t s  f o r  the  1983184 season have been analyzed and the  repo r t  i s  

under preparat ion. The s a l i e n t  fea tures  o f  1983184 r e s u l t s  are 

presented here. 

5.1.2. Chickpeas 

The y i e l d  data f o r  the  Chickpea I n t e r n a t i o n a l  Y i e l d  T r i a l  were 

repor ted  from 31 l oca t i ons ,  and a t  6  l oca t i ons  several l i n e s  performed 

s i g n i f i c a n t l y  b e t t e r  than t h e  l o c a l  checks. At E l  Koudia (Morocco), 

Suleimaniya ( I r a q ) ,  Islamabad (Pakistan),  Al-Ghab (Syr ia )  and Samsun 

(Turkey), some l i n e s  y i e l d e d  almost double as compared t o  t h e  

respect ive  l o c a l  checks. The f i v e  best e n t r i e s  across l oca t i ons  were 

1LC 482 (1180 kgiha),  FLIP 82-20 (1139 kglha) ,  FLIP 82-9C (1093 kglha), 

FLIP 81-71 (1085 kglha)  and FLIP 81-24 (1069 kglha).  

I n  t h e  Chickpea I n t e r n a t i o n a l  Y i e l d  Tr ial-Winter-Mediterranean 

Region - repor ted from 44 l oca t i ons ,  the  l o c a l  check was exce l l ed  by a  

s i g n i f i c a n t  (P - < 0.05) margin by some e n t r i e s  a t  22 loca t ions :  S e t i f  

( A l g e r i a )  ; Shandweel (Egypt) ; L a r i  ssa (Greece) ; Oroumieh ( I r a n ) ;  

Capalbio ( I t a l y ) ;  Islamabad and Tarnab (Pakistan);  Annaceur and Zemamra 

(Morocco); Cordoba, Jaen and S e v i l  l a  (Spain); Hama, I z ra 'a ,  J i nde r i s ,  

and Tel Hadya (Syr ia ) ;  El-Kef, Mateur, Menzel Temine (Tun is ia ) ;  and 

Ankara and Samsum (Turkey). Most of the  t e s t  l i n e s  were r e s i s t a n t  t o  

ascochyta b l i g h t .  The f i v e  best l i n e s  across l oca t i ons  were ILC 482 

(2134 kglha) ,  FLIP 81-293 (2040 kg lha) ,  FLIP 81-57W (1951 kglha),  FLIP 

82-40C (1911 kglha),  and FLIP 82-43C (1904 kglha).  



I n  t h e  Chickpea I n t e r n a t i o n a l  Y i e l d  Trial-Winter-Sub Tropical ,  

a  number o f  l i n e s  were super io r  t o  t h e  l o c a l  check a t  3 o f  t he  8 

locat ions:  Mal lawi (Egypt), Tel Hadya (Syria),  and El-Kef (Tunisia). 

On t h e  basis o f  performance across locat ions .  FLIP 82-28C (1155 kglha). 

FLIP 82-3C (1081 kglha),  FLIP 81-10 (1077 kglha), FLIP 82-63C (1025 

kglha)  and FLIP 81-312 (1011 kglha)  were t h e  t o p  y ie lde rs .  

I n  t h e  Chickpea I n t e r n a t i o n a l  Y i e l d  Tr ia l -Large Seeded, a 

number o f  l i n e s  were s i g n i f i c a n t l y  super io r  t o  the  l o c a l  checks a t  6 o f  

28 locat ions :  Toshevo (Bulgar ia) ,  Mal lawi (Egypt), Suleimaniya ( I raq) ,  

Islamabad (Pakistan), La Mol ina (Peru), and Samsum (Turkey). On the  

basis of performance across locat ions ,  ILC 116 (1378 kglha), ILC 136 

(1358 kglha) ,  ILC 134 (1325 kglha) ,  ILC 254 (1302 kglha), and ILC 451 

(1291 kglha) were t h e  t o p  y i e l d e r s .  

Resul ts  o f  t h e  Chickpea Adaptat ion T r i a l  (CAT) were received 

from 20 loca t ions  i n  12 countr ies.  F i ve  e n t r i e s  namely I C C  4918, ILC 

1919, I C C  50003, ICC 11525 and I C C  10136 were t h e  t o p  y i e l d e r s  i n  order  

o f  t h e i r  mer i t  on o v e r a l l  l o c a t i o n  basis. 

I n  t h e  Chickpea I n t e r n a t i o n a l  Screening Nursery a t  19 

locat ions ,  t he  t e s t  l i n e s  were among t h e  10 top y i e l d e r s  a t  11 

locat ions .  FLIP 82-127, 82-128, ILC 482, 82-167, and 82-225 gave t h e  

l a r g e s t  y i e l d s  across locat ions.  

I n  the  Chickpea I n t e r n a t i o n a l  F T r i a l s  f o r  Mediterranean (MR) 
3 

and Sub-Tropical (STR) region, of 8 and 7 l oca t ions  r e p o r t i n g  y i e l d  

performance, a t  3 l oca t ions  each o f  the  F populat ions exce l led  the  
3 

l o c a l  checks by a s i g n i f i c a n t  (P - < 0.05) margin. The best cross 

populat ions across l oca t ions  i n  MR were X82TH 168, X82M 169, 



X82TH 164, X82TH, and X82TH 88, and i n  STR were X82TH 77, ILC 3279, 

X82TH 81, X82TH 78, arid X82TH 2. 

Kesu l ts  froi l l  t h e  Chickpea I n t e r n a t i o n a l  Ascochyta B l i g h t  

Nursery were repor ted from 17 l oca t i ons  i n  12 countr ies.  Out o f  71 

l i n e s  tested, on l y  s i x  l i n e s  namely ILC 187, ILC 202, ILC 2956, ILC 

3214, l i C  3 2 i 9  and !LC 3856 were ; -es is tan t / to le ran t  across loca t ions .  

A t  edch ii1di:idual l oca t i ons ,  however, several l i n e s  were 

ltie resu:ts f rom Weed Contro l  T r i a l  were repor ted  from 12 

loca t ions .  Across l oca t i ons  a  l oss  of 41% i n  seed y i e l d  due t o  weeds 

was nciticed. The most promising weedicide treatments were: Bladex + 

Kerb dL Jubeiha (Jordan); I g ran  + Kerb a t  Terbol (Lebanon), Maloran a t  

Faisalubdd (Pak is tan) ;  T r i b u n i l  + Kerb a t  G e l l i n e  (Sy r ia )  and 

Maloran/!grsn + Kerb a t  Elvas (Por tugal ) .  

Ihe C h ~ ~ k p e a  Date o f  P l a n t i n g  and P lan t  Populat ion T r i a l  

repor ted from ,3dr t ta  (Pakistan),  Beja (Tun is ia ) ,  and Terbol (Lebanon) 

revealed t h a t  l d t e  p lan t i ngs  and low p lan t  popu la t ion  dens i t i es  gave 

lower y l e i d 5  t h d n  e a r l y  p lan t i ngs  w i t h  h igh  p l a n t  popu la t ion  dens i t ies .  

F!'b~n t h e  9 loca t ions  r e p o r t i n g  the  Fe r t i l i ze r - cum- Inocu la t i on  

T r i a l  ~ , i e  r.esponse was s i g n i f i c a n t  on ly  a t  5 l oca t i ons  bu t  i t  varied. 

I n o c u l a t i o n  h l t h  Kh~zobium a t  Mal lawi  (Egypt), and I n o c u l a t i o n  + 

Phosphate + Potash a t  Sids (Egypt) and Islamabad and Tarnab (Pakistan) 

gave s i g n i f i c a n t l y  super io r  y i e l d s  over t h e  con t ro l  and were the  best 

treatrr ieni .~ ;:I these countr ies.  



The Chickpea I r o n  E f f i c i e n c y  T r i a l  repor ted  f rom 3 l oca t i ons  

us ing  two genotypes, one i r o n  e f f i c i e n t  and t h e  o ther  i n e f f i c i e n t ,  

revealed t h a t  spray o f  0.5% fe r rous  sulphate d i d  no t  increase t h e  y i e l d  

though t h e  i r o n  de f i c i ency  symptoms were apparent ly  removed. 

5.1.3. L e n t i l s  

I n  L e n t i l  I n t e r n a t i o n a l  Y i e l d  Tr ia l -Large Seeded, some o f  t h e  

l i n e s  ou t -y ie lded t h e  l o c a l  check by a s i g n i f i c a n t  margin a t  16 out  o f  

t h e  26 l oca t i ons :  Sal t a  (Argent ina),  Graneros (Chi le) ,  Sakha (Egypt), 

Debre Zei t (Eth iop ia ) ,  Ka ra j  ( I r an ) ,  Dohuk ( I raq ) ,  Terbol (Lebanon), 

S i d i - L a i d i  (Morocco), Islamabad (Pakistan),  La-Molina and San Lorenzo 

(Peru), Pulawy (Poland), Beja and El-Kef (Tunis ia) ,  Ankara and I z m i r  
(Turkey). On t h e  basis  o f  o v e r a l l  performance across loca t ions ,  the  

f i v e  best l i n e s  inc luded ILL  8 (78s 26002), ILL  20, I L L  857, ILL  4606, 

and I L L  707 w i t h  1144, 1026, 1015, 984 and 979 kg/ha seed y i e l d ,  

respect ive ly .  

The r e s u l t s  o f  L e n t i  1  I n t e r n a t i o n a l  Y i e l d  T r i  a1 -Small Seeded 

revealed t h a t  some o f  t h e  l i n e s  s i g n i f i c a n t l y  ou t -y ie lded the  l o c a l  

check a t  9 out o f  18 l oca t i ons  reported: Per ico  and Sa l ta  (Argent ina),  

Ma1 l a w i  (Egypt), Terbol (Lebanon), Merchouch and S id i -La id i  (Morocco), 

Tel Hadya (Syr ia ) ,  I z m i r  (Turkey), and Sana'a (N. Yemen). The h ighest  

seed y i e l d  across l o c a t i o n s  was repor ted  f o r  ILL  112 (78s 26052) which 

was fo l lowed by  ILL  9 (78s 26004). I L L  1 (76TA 66005). I L L  1939 and 

FLIP 84-67L (76TA 271) w i t h  1080, 1015, 994, 989 and 986 kg/ha, 

respect ive ly .  



Seed y i e l d  r e s u l t s  o f  f o u r  L e n t i l  I n t e r n a t i o n a l  Screening 

Nurser ies (LISN) comprising Large (L), Small (S), E a r l y  (E), and T a l l  

Erec t  (T-E) were repor ted  f rom 23, 16, 17, and 21 l oca t i ons  

respect ive ly .  The f i v e  best l i n e s  across l oca t i ons  i n  t h e  f o u r  

nurser ies  are shown i n  Table 5.1.2. 

Resul ts  o f  L e n t i l  I n t e r n a t i o n a l  F T r i a l  (L IF  T) and L e n t i l  
3  3 

I n t e r n a t i o n a l  F T r i a l  - Ear l y  (L IF  T-E) were repor ted  f rom 10 and 8 
3 .  3 

loca t i ons ,  respect ive ly .  I n  L IF  T, 4, 4, 2, 1, 1, and 7 populat ions 
3 

exceeded t h e  l o c a l  check i n  seed y i e l d  by a s i g n i f i c a n t  margin a t  S e t i f  

(A lger ia ) ,  Mal lawi (Egypt), Terbol (Lebanon), Tel  Hadya (Syr ia ) ,  and 

Ankara and I z m i r  (Turkey), respect ive ly .  However, i n  L IF  T-E, two 
3 

populat ions a t  Beja (Tun is ia ) ,  exce l l ed  t h e  l o c a l  check by a 

s i g n i f i c a n t  margin. 

I n  t h e  Weed Contro l  T r i a l ,  weed i n f e s t a t i o n  reduced t h e  y i e l d s  

by about 48 per  cent across the  loca t ions .  From t h e  n ine l oca t i ons  

r e p o r t i n g  r e s u l t s ,  a t  seven o f  the  l oca t i ons  some o f  the weedicide 

treatments were promising. These included: Gesagard + Kerb i n  Behtim 

(Egypt), Chakwal (Pakistan),  and Pul lway (Poland); Maloran + Kerb i n  

Sakha (Egypt), Jubeiha (Jordan), and Terbol (Lebanon); and T r i b u n i l  i n  

I z r a ' a  (Syr ia ) .  

The P lan t  Popu la t ion  T r i a l  was repor ted  f rom New Oel h i  ( Ind ia ) ,  

Terbol (Lebanon) and Que t ta  (Pakistan).  No d e f i n i t e  conclusions could 

be drawn f rom r e s u l t s  o f  New Del h i  and Quetta, however, t h e  r e s u l t s  

from Terbol i n d i c a t e d  absence o f  any s i g n i f i c a n t  d i f f e rences  among 

d i f f e r e n t  popu la t ion  l e v e l s  and row spacings. 



The L e n t i  1  F e r t i  1  i ty-cum-Inoculat ion T r i  a1 was repor ted  f rom 4  

1  ocat ions namely Per ico  (Argentina), Lahore (Pakistan),  Wad Medani 

(Sudan), and I z r a ' a  (Syr ia ) .  The r e s u l t s  e x h i b i t e d  t h e  absence o f  any 

s i g n i f i c a n t  response due t o  t h e  i n o c u l a t i o n  and f e r t i l i z e r  treatments. 

5.1.4. Faba Beans 

The I n t e r n a t i o n a l  Y i e l d  T r i a l -La rge  Seeded, repor ted  f o r  y i e l d  

f rom 17 l o c a t i o n s  revealed t h a t  some o f  t h e  t e s t  e n t r i e s  were 

s i g n i f i c a n t l y  b e t t e r  (P 5 0.05) than t h e  respect ive  checks a t  Mansoura 

(Egypt), Terbol (Lebanon), and Ankara (Turkey). The f i v e  best l i n e s  

across t h e  l o c a t i o n s  were FLIP 83-8FB, S e v i l l a  Giant  ( ILB 1933), 79SL 

48590 ( ILB 282), 74TA 22 ( ILB 9)  and L a t t a k i a  Local ( ILB 1815) w i t h  

average y i e l d s  o f  2751, 2518, 2517, 2509 and 2492 kgfha, respect ive ly .  

The r e s u l t s  o f  the  Faba Bean I n t e r n a t i o n a l  Y i e l d  Tr ia l -Large 

Seeded were rece ived f rom 21 l oca t i ons  i n  16 countr ies.  A t  f i v e  o f  

these l oca t i ons  namely, Saskatoon (Canada), Terbol (Lebanon), Tarnab 

(Pakis tan) ,  L a t t a k i a  (Syr ia )  and Ankara (Turkey), some o f  the  t e s t  

e n t r i e s  exceeded t h e  l o c a l  check by a  s i g n i f i c a n t  margin. The best 

f i v e  e n t r i e s  across t h e  l oca t i ons  were 74TA 498 (ILB 360), X77TA 82 

(80s 44371), X77TA88 (80s 44539), Giza 3  ( ILB 1819), and 78s 49288 (ILB 

112) w i t h  average seed y i e l d  o f  1845, 1843, 1834, 1821, and 1792 kgfha, 

r s p e c t i  vely.  

Resul ts  f rom two Faba Bean I n t e r n a t i o n a l  Screening Nurseries 

(FBISN) namely, Large Seeded (L) and Small Seeded (S) were repor ted  

f rom 16 and 19 l oca t i ons ,  respect ive ly .  Out o f  these, a t  8  l oca t i ons  

f o r  FBISN-L and 12 l oca t i ons  f o r  FBISN-S, a t  l e a s t  10 e n t r i e s  exceeded 

t h e  respec t i ve  l o c a l  checks. The f i v e  best e n t r i e s  i n  FBISN-L were: 



ILB 1817 (FLIP 82-45 FB), X77TA 64 (80s 44027), X77TA 31 (80s 43587), 

X79L 25 (FLIP 82-29 FB), and 77TA 72 (805 44178); and i n  FBISN-S were: 

ILB 1817 (76TA 56267), X77TA 88 (FLIP 82-22FB). X77TA 81 (80s 44358). 

X75TA 8 (FLIP 82-33FB), and ILB 1820 (Giza 4). 

The r e s u l t s  f o r  two I n t e r n a t i o n a l  F Nurseries (FBIF N) namely 
3 3 

normal (FBIF N) and e a r l y  (FBIF N-E), were repor ted  f o r  y i e l d  f rom 7 
3 3 

and 15 l oca t i ons ,  respect ive ly .  It was observed t h a t  a t  5 o f  the  7 

l o c a t i o n s  reported, the  l o c a l  check ranked 20 o r  l e s s  i n  FBIF N, and a t  
3 

l e a s t  10 o r  l ess  a t  7 o f  t h e  15 l oca t i ons  i n  FBIF N-E. The f i v e  best 
3 

populat ions i n  FBIF N were: S82478, S82147, S82030, S82082 and S82101, 
3 

and i n  FBIF N-E were: S82154, S82029, S82112, S82129 and S82017. 
3 

The r e s u l t s  f rom the  Faba Bean I n t e r n a t i o n a l  Chocolate Spot 

Nursery i n d i c a t e d  t h a t  out  o f  the  19 e n t r i e s  tested,  on l y  t h ree  namely 

BPL 710, 1179 and 1196 were r e s i s t a n t  across a l l  t h e  f o u r  l oca t i ons  

(Nether1 ands, Egypt, U.K. and Syr ia ) .  

I n  The Faba Bean I n t e r n a t i o n a l  Ascochyta B l i g h t  Nursery, of the  

30 l i n e s  t e s t e d  f o r  res is tance i n  U.K., Canada and Syr ia ,  28 were ra ted  

r e s i s t a n t  o r  moderately r e s i s t a n t  but  two l i n e s  namely Giza 4 and 

Syr ian  Local showed s u s c e p t i b i l i t y  a t  some loca t ions .  It i s  worth 

mentioning t h a t  some o f  the  l i n e s  namely 14986-1, -2, and -3 r e s i s t a n t  

t o  chocolate spot were a l s o  r e s i s t a n t  t o  ascochyta b l i g h t .  

The Faba Bean I n t e r n a t i o n a l  Rust Nursery was tes ted  i n  Egypt. 

Canada and Syria. I n  Canada th ree  i s o l a t e s  were used, one o f  which 

proved t o  be most v i r u l e n t  and on l y  two l i n e s  namely 81-24948-1 and 

Syr ian Local were r e s i s t a n t  t o  t h i s  i so la te .  On t h e  basis o f  o ther  

i s o l a t e s ,  seven l i n e s  namely Sel. Lat-82-15563-3-A, 81-24948-1, 



81-24948-2, 81-24857-1, 81-24694-1, 83-30010, and 83-30094 were 

r e s i s t a n t  o r  moderately r e s i s t a n t  across Syrian, Egypt ian and Canadian 

loca t ions .  It i s  worth mentioning t h a t  f o u r  o f  these l i n e s  namely La t  

81-24948-1, 81-24948-2, 81-24857-1 and 81-24694-1 were a l s o  found 

r e s i s t a n t  t o  r u s t  i n  FBIRN i n  Egypt, Canada and Syria. 

The r e s u l t s  o f  Faba Bean I n t e r n a t i o n a l  Orobanche Nursery were 

received f rom two loca t ions ;  Douyet (Morocco) and Beja (Tunisia).  The 

number o f  Orobanche shoots were much lower i n  most o f  t h e  t e s t  l i n e s  as 

compared w i t h  the  suscept ib le  checks. The best t o l e r a n t  sources i n  

Morocco included, BPL 2210, F 331, BPL 1722, and F 402; and i n  Tunisia, 

BPL 561, F 402, BPL 1636, and BPL 733. 

I n  Weed Contro l  T r i a l s ,  repor ted  f r o m  7 l oca t i ons  the  

d i f f e rences  between d i f f e r e n t  treatments were not s i g n i f i c a n t .  The 

weed popu la t ion  i n  these t r i a l s  was not  much as supported by average 

l oss  o f  on ly  13 per  cent i n  y i e l d  due t o  weeds when compared w i t h  weed 

f r e e  check. 

The P lan t  Populat ion T r i a l  a t  Terbol revealed t h a t  h i g h  p l a n t  

popu la t ion  dens i t y  a t  60 cm row spacing was best as compared t o  vary ing  

d e n s i t i e s  a t  30, 40 and 50 cm row spacings. Though the  t r i a l s  a t  

Mateur and Menzel Temine (Tun is ia )  were conducted o n l y  us ing  90, 70 and 

50 cm row spacings w i thou t  vary ing  populat ions, the  best y i e l d s  were 

obta ined a t  50 cm row spacing. 

The F e r t i  1 izer-cum-Inoculat ion T r i  a1 repor ted from Per ico 

(Argent ina)  and Beja (Tun is ia )  revealed t h e  absence o f  any response due 

t o  v a r i a b l e  f e r t i l i z e r  and i n o c u l a t i o n  treatments i n  faba beans i n  

these countr ies.  



5.2. ICARDAIIFAD N i l e  Valley Project 

This spec ia l  p r o j e c t  reached t h e  l a s t  year  o f  i t s  I 1  t h r e e  year  

phase i n  1985. The ob jec t i ves  of t h i s  p r o j e c t  have a l ready been 

described i n  t h e  l a s t  annual r e p o r t  as a l so  i n  a spec ia l  pub l i ca t i on ,  

'The N i l e  Va l l ey  P r o j e c t  - A Model o f  Cooperation between I n t e r n a t i o n a l  

and Nat ional  Programs i n  Research and Extension ' ,  issued by the  Center. 

A comprehensive s i x  year  r e p o r t  o f  the  p r o j e c t  i s  under preparat ion. 

The major h i g h l i g h t s  o f  t h e  research du r ing  t h e  1984185 season i n  the  

p r o j e c t  are descr ibed here. 

5.2.1. On-Farm T r i a l s  i n  Egypt 

On-farm research was c a r r i e d  out i n  t h ree  governorates w i t h  

farmers p a r t i c i p a t i o n  us ing  l a r g e  p l a t s  o f  0.4/ha each t o  reduce 

farmers'  b ias and t o  have b e t t e r  est imates o f  the  package impact on 

y i e l d  and economic re turn .  Some of these p l o t s  a l s o  served as 

demonstration p l o t s  f o r  neighbouring farmers and extension agents under 

IFAD A g r i c u l t u r a l  Development P r o j e c t  i n  Minia. Twenty-two t r i a l s  i n  

Minia, 17 i n  K a f r  El-Sheikh, and s i x  i n  Fayoum governorates were 

conducted t o  study the  f o l l o w i n g  f a c t o r s  a t  t e s t  and farmers'  l eve l s :  

Governorate Test  f a c t p r s  
11 J I  'I. 

Plant  ~ e r t i l i z e r s "  Weed I r r i g a t i o n  I Disease 
3/ 

Popu la t ion  Contro l  Control  

Min ia  t t + t(12 s i t e s )  - 
K a f r  El-Sheikh + t + - + 
Fayoum + t t - - 

L 
11 33 plants/m ; 21 35.7 k g  N + 71.4 k g  P 0 /ha; 31 I g r a n  3.57 k g  

2 5 
product lha; 

41 two i r r i g a t i o n s  before canal c losure  i n  January a t  25-30 days 

i n t e r v a l s  + th ree  i r r i g a t i o n s  a f t e r  canal opening; 

5/ Spray w i t h  Diathane M45 + T r i t o n  B 1956. 



I n  t h e  Samallot d i s t r i c t  o f  Minia, t e s t  package i n c l u d i n g  p l a n t  

populat ion, f e r t i  1 i z e r s  and weed c e n t r a l  gave p o s i t i v e  and consi s tan t  

y i e l d  increases w i t h  an average increase o f  960 kg lha  (30.1%) seed and 

760 kglha (13.8%) st raw over farmers '  p rac t i ces  a t  f o u r  out o f  f i v e  

s i t es .  The same t e s t  package increased y i e l d  by 350 kglha (10.5%) a t  

f i v e  s i t e s  i n  Abo-Korkas. The o v e r a l l  performance f o r  t h i s  package i n  

t h e  Min ia  governorate i s  shown i n  Table 5.2.1. When i r r i g a t i o n  was 

inc luded as a t e s t  v a r i a b l e  t h e  y i e l d  advantage o f  t h e  whole t e s t  

package was r e l a t i v e l y  lower a t  380 k g  kglha (11.0%) 

I n  K a f r  El-Sheikh d i s t r i c t ,  t h e  whole t e s t  package increased 

y i e l d  a t  e igh t ,  ou t  o f  12 s i t es ,  by  an average o f  940 kglha (26.3%) 

over t h e  farmers'  pract ices.  I n  Motobus, seed y i e l d  response t o  t h e  

t e s t  package was cons is ten t  a t  a l l  s i t e s  and ranged f rom 450 kglha 

(15.3%) t o  1210 kg lha  (53.3%) w i t h  an average o f  810 kglha (29.4%). As 

an average o f  a l l  s i t e s  i n  k a f r  El-Sheikh governorate, t h e  whole t e s t  

package increased y i e l d  by about 20% (730 kglha)  over farmers'  

p rac t i ces  (Table 5.2.2.). 

I n  Fayoum and Etsa d i s t r i c t s ,  t h e  farmer-managed t r i a l s  a t  

f i v e ,  out  o f  s i x  s i t e s ,  gave h igher  y i e l d s  w i t h  t e s t  l e v e l s  o f  p lan t  

populat ion,  f e r t i  1 i z e r ,  and weed con t ro l .  The g ra in  y i e l d  increase 

ranged f rom 10% (380 kglha)  t o  24% (970 kglha)  w i t h  an average o f  about 

14% (680 kglha). Straw y i e l d  increased f rom 14 t o  31% w i t h  an average 

o f  22% (1520 kglha)  over farmers'  p rac t i ces  a t  t h r e e  s i t es .  As an 

average o f  a l l  s i t e s  i n  Fayoum governorate, t h e  t e s t  package increased 

seed y i e l d  by 450 kglha (12%) and st raw by 640 kglha (13%) over t h e  

farmers'  p rac t i ces  (Table 5.2.3.). 
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Three farmer-managed t r i a l s  and t h r e e  researcher-managed t r i a l s  

on Orobanche spp. c o n t r o l  were conducted i n  Min ia  i n  i n f e s t e d  f i e l d s  t o  

t e s t  d i f f e r e n t  treatment combinations i n v o l v i n g  t h e  use a t  Giza 402 

( t o l e r a n t )  and Giza 2  (suscept ib le )  c u l t i v a r s  w i t h  a  t e s t  package o f  

h igh  p l a n t  populat ion,  f e r t i l i z e r  app l i ca t i on ,  Rhizobium i n o c u l a t i o n  

and use o f  glyphosate compared w i t h  farmers'  p rac t ices .  The improved 

t e s t  package increased g ra in  y i e l d ,  as an average o f  a l l  s i t e s ,  by 1530 

kg/ha (53.4%) and s t raw by 2560 kg/ha (62.4%) over farmers'  p rac t ices .  

Use o f  glyphosate w i t h  Giza 402 a t  t h e  h igh  t e s t  l e v e l  increased y i e l d  

by 990 kg/ha (29.1%) over no spray. Giza 402 a t  t h e  t e s t  l e v e l  o f  

management bu t  w i thou t  glyphosate increased y i e l d  by 540 kg/ha (19.0%) 

over t h e  farmers' package. 

Economic ana lys is  o f  t h e  farmer-managed on-farm t r i a l s  i n  the 

th ree  governorates revealed a  h i g h  net r e t u r n  from t h e  t e s t  package. 

The p a r t i a l  budget showed t h a t  t h e  t e s t  package gave add i t i ona l  net 

b e n e f i t s  o f  Egypt ian Pound 63, 66 and 10l /ha i n  Minia, K a f r  El-Sheikh 

and Fayoum respect ive ly .  

5.2.2. On-Farm T r i a l s  i n  Sudan 

In 1984/85, f armer-managed tri a1 s  were conducted f o r  the  t h i r d  

season i n  A l i a b  and Selaim, and f o r  t h e  f i r s t  season i n  Shendi, i n  t h e  

Northern Province o f  Sudan, t o  compare an improved package o f  

management w i t h  the  genera1 farmers'  pract ices.  The t e s t  package 

cons is ted  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 cont ro l .  I n  

add i t i on ,  hand weeding was added t o  the  package i n  Selaim basin. The 

t r i a l  was conducted a t  nine, e igh t ,  and seven s i t e s ,  o f  0.5 ha each i n  

A l iab ,  Shendi and Selaim, respect ive ly .  I n  each case, a  neighbouring 



farm was considered f o r  comparison o f  t h e  t e s t  package w i t h  t h a t  o f  

farmers'  pract ices.  The y i e l d s  were lower t h i s  year  i n  comparison t o  

those i n  1983/84 because t h e  season was warmer i n  1984185. 

The t e s t  package r e s u l t e d  i n  s i g n i f i c a n t  y i e l d  increases a t  a l l  

t e s t  s i t e s  i n  A l i a b  and Shendi b u t  no t  i n  Selaim. The average y i e l d  

increase over farmers '  p r a c t i c e  was 1010, 1140, 110 kg/ha i n  A l iab ,  

Shendi , and Selaim, respect ive ly .  Averaged across loca t ions ,  t h e  t e s t  

package increased ne t  b e n e f i t s  by Sudanese Pound 1534 i n  A l iab ,  1807 i n  

Shendi, and 116 i n  Selaim (Table 5.2.4). 

5.2.3. P i  l o t  Product ion /Demnst ra t ion  Program i n  Zeidab and A1 i a b  

Schemes i n  Sudan 

I n  1984/85, a p i l o t  production/demonstration program was run  

f o r  t h e  second season i n  Zeidab (22 p l o t s )  and f o r  t h e  f i r s t  season i n  

A l i a b  (15 p l o t s )  t o  evaluate a recomnended package o f  e a r l y  p lan t ing ,  

more f requent  i r r i g a t i o n ,  and pest  con t ro l  on l a r g e  p l o t s  managed 

e n t i r e l y  by farmers. The t o t a l  area o f  these p l o t s  was 62.85 and 57.1 

ha, w i t h  43 and 46 p a r t i c i p a t i n g  farmers, i n  Zeidab and Al iab, 

respect ive ly .  

I n  Zeidab scheme, t h e  g r a i n  y i e l d  o f  the  p i l o t  p roduct ion  p l o t s  

was considerably h igher  than t h a t  o f  t h e  neighbouring farms (general 

p rac t i ces )  a t  20 out  o f  22 loca t ions .  As an average o f  a l l  s i t e s ,  

t he re  was a 100% (280 kglha)  increase i n  seed y i e l d  i n  t h i s  scheme. I n  

t h e  A l i a b  scheme t h e  p i l o t  p roduct ion  p l o t s  recorded y i e l d  increases 

ranging f rom 4% t o  129% over t h e  farmers p rac t i ces  w i t h  a mean increase 

o f  59% (460 kg/ha). The y i e l d  l e v e l s  were low because o f  excep t i ona l l y  



Table 5.2.4. Average seed y ie ld ,g ross  bene f i t ,  v a r i a b l e  costs,  and ne t  
b e n e f i t s  as a f f e c t e d  by t e s t  and l e v e l s  o f  t he  recomnended 
package a t  A l iab ,  Shendi, and Selaim, i n  Nor thern Province, 
Sudan, 1984/85. 

A1 i ab Shendi Sela im 
Test package: 
Average y i e l d  (kg/ha) 1640 ( 2 6 0 ) ~  2700 (760) 2160 (540) 
Gross b e n e f i t  (SP/ha) 2624 (414) 4595 (1287) 411 (1036) 
Var iab le  cos ts  (SP/ha) 224 (7 )  393 (14) 736 (138) 
Net b e n e f i t  (SP/ha) 2400 (418) 4302 (1283) 3380 (1110) 

Farmers' p rac t i ces :  
Average y i e l d  (kg lha)  630 (207) 1560 (340) 2050 (730 
Gross b e n e f i t  (SP/ha) 1005 (332) 2649 (582) 3914 (1385) 
Var iab le  cos ts  (SP/ha) 139 153 650 (107) 
Net b e n e f i t  (SP/ha) 866 (332) 2496 (566) 3264 (1388) 

D i f f e rence  i n  ne t  b e n e f i t s  1534 (557) 1807 (791) 116 (1446) 
(SP/ha) 

a/ Values i n  parenthesis  a re  standard dev ia t ions .  
SP = Sudanese Pound. 



h igh  temperature a t  c r i t i c a l  stages o f  reproduct ive  growth. P a r t i a l  

budget ana lys is  showed t h a t  t h e  ne t  r e t u r n  f rom t h e  p i l o t  

production/demonstration p l o t s  was Sudanese Pound 339 and 661 per  

hec tar  more than t h a t  f rom neighbouring farms w i t h  marginal ra tes  o f  

r e t u r n  o f  390% and 974% i n  Zeidab and A l i a b  schemes, r e s p e c t i v e l y  

(Table 5.2.5). 

Table 5.2.5. Average y i e l d  and p a r t i a l  budgets o f  t h e  p i l o t  
p roduc t i on /demns t ra t i on  p l o t s  i n  Zeidab and A1 iab,  
Sudan, 1985. 

Zeidab A l i a b  
(22 p l o t s )  (15) 

P i l o t  product ion p l o t s  (package farmers)  

Average y i e l d  (kg lha)  550 1230 
Gross b e n e f i t  (SP/ha) 851 1975 
Var iab le  costs (SP/ha) 191 190 
Net b e n e f i t  (SPIha) 660 1785 

Neighbouring farms (Non-package farmers) 

Average y i e l d  
Gross b e n e f i t  
Var iab le  costs 
Net b e n e f i t  

D i f f e rence  i n  y i e l d  (kg lha)  280 460 
D i f f e rence  i n  net  b e n e f i t  (SPIha) 339 661 



5.3. Co l labo ra t i ve  Research w i t h  the Sy r ian  Nat iona l  Program 

The c o l l a b o r a t i v e  app l i ed  research w i t h  t h e  Syr ian Na t ina l  

Program (ARC-Douma) i n  the  improvement o f  faba beans, kabu l i  chickpea 

and l e n t i l s  cont inued du r ing  1984185. The work inc luded conduct o f  

y i e l d  t r i a l s ,  disease and pest screening nurseries, disease c o n t r o l  and 

agronomy t r i a l s  and on-farm t r i a l s .  The d e t a i l s  o f  t h e  on-farm t r i a l s  

conducted on k a b u l i  chickpeas and l e n t i l s  have been a l ready given i n  

t h e  re levan t  sec t ions  o f  t h i s  repor t .  

5.3.1. Faba Beans 

Regional y i e l d  t r i a l s  on i r r i g a t e d  faba bean were conducted a t  

Hama, D e i r  Ezzor, A1 Ghab, and Raqqa. The y i e l d  exceeded 6000 kg/ha a t  

D e i r  Ezzor and t h i s  was obtained w i t h  H15. Elegant 5MC1, which has 

e a r l i e r  shown wide adaptabi 1 i t y  i n  t h e  i n t e r n a t i o n a l  y i e l d  t r i a l s  

y i e l d e d  5500 kg/ha. Averaged over a l l  the  t e s t  l oca t i ons  l i n e s  H15 

y i e l d e d  h ighest  c o n s i s t e n t l y  over 1982183, 1983184 and 1984/85; Cyprus 

Imp. was second; and these two genotypes out  y i e l d e d  the  r e s t  by a 

s i g n i f i c a n t  margin. Also a r a i n f e d  reg iona l  y i e l d  t r i a l  was conducted 

a t  I z r a ,  G e l l i n e  and Tel Hadya and as an average o f  a l l  t h e  t e s t  

l oca t i ons ,  Cyprus Imp. gave h ighest  y i e l d  and Syr ian Local Large 

(ILB 1814) stood second, over the  two years, 1983/84 and 1984/85. The 

y i e l d s  o f  r a i n f e d  t r i a l s  were 113 those o f  t h e  i r r i g a t e d  t r i a l s .  It 

i s ,  there fore ,  proposed t o  s t a r t  an on-farm t r i a l  o f  faba beans us ing  

H15, H4, Cyprus Imp., ILB 1814 and l o c a l  check land race genotypes 

du r ing  t h e  1985/86 season. 



5.3.2. L e n t i l s  

Regional y i e l d  t r i a l s  were conducted us ing  l a r g e  and small 

seeded l e n t i l  genotypes j o i n t l y  entered by  ICARDA and ARC Oouma. They 

were conducted a t  Ge l l ine ,  I z r a ,  Heimo, Breda and Tel Hadya. I n  t h e  

large-seeded group t h e  h ighest  mean y i e l d  o f  1100 kglha was obta ined 

w i t h  FLIP 84-75 L fo l lowed by FLIP 84-26L, Kurdi  1 and FLIP 84-153L. 

I n  t h e  small seeded group again a FLIP e n t r y  (FLIP 84-5L) y i e l d e d  

h ighest  fo l lowed by FLIP se lec t i ons  81515 ( ILL  5883) and 76TA 66015 

( ILL  5564). These genotypes w i l l  be f u r t h e r  evaluated f o r  the  

consistency o f  t h e i r  performance. Meanwhile, f rom t h e  on-farm t r i a l s  

conducted over l a s t  t h r e e  years genotype 78s 26002 ( ILL  8 )  came out  t o  

be t h e  h ighest  y i e l d i n g  l a r g e  seeded type, g i v i n g  an y i e l d  advantage o f  

16% over t h e  l o c a l  check (Kurdi 1).  Hence i t has been i d e n t i f i e d  f o r  

eventual re lease t o  t h e  Syr ian  farmers and a v i l l a g e  p r o j e c t  t o  produce 

i t s  seeds on 0.5 ha area i n  two v i l l a g e s  w i l l  be j o i n t l y  executed by 

ARC and ICARDA du r ing  t h e  1985186 season. Th is  genotypes tends t o  

lodge l ess  than l o c a l  and i s ,  there fore ,  b e t t e r  s u i t e d  f o r  mechanical 

harvest ing. 

5.3.3. Kabu l i  Chickpeas 

U n l i k e  i n  case o f  faba beans and l e n t i l s ,  on l y  i n t e r n a t i o n a l  

y i e l d  t r i a l s  and disease and pest screening nurser ies  were conducted i n  

t h e  cooperat ive work on kabul i chickpeas. The CIYT-W-MR-85 was 

conducted a t  n ine l oca t i ons  b u t  data were a v a i l a b l e l f o r m  s i x  l oca t i ons ,  

viz., Izraa, Hama, Ge l l ine ,  Jableh, Tel  Hadya and J inder is .  FLIP 

82-150C gave h ighest  mean y i e l d  fo l lowed by FLIP 82-232C and FLIP 

82-115C. These genotypes w i l l  be f u r t h e r  evaluated i n  t h e  1985186 



season. I n  t h e  CIYT-Sp-85 t r i a l  none o f  t h e  t e s t  e n t r i e s  y i e l d e d  

h igher  than t h e  l o c a l  check (ILC 1929) a t  a l l  t h e  t e s t  loca t ions- Iz raa ,  

Ge l l ine ,  Kamishly, El-Ghab, Tel  Hadya and J inde r i s .  The y i e l d  o f  

spr ing  sown t r i a l s  were l e s s  than 50% o f  those obta ined f rom w in te r  

sown t r i a l s .  I n  t h e  CIYT-L-85 t r i a l ,  which was conducted a t  Hama, 

Heimo, Izraa,  Ge l l ine ,  Al-Ghab, Tel Hadya and J inde r i s ,  again the  l o c a l  

check (ILC 1929) gave t h e  h ighest  y i e l d  c l o s e l y  fo l lowed by ILC 451 and 

ILC 263. There i s  a  need f o r  eva lua t ion  o f  newer large-seeded l i n e s  

t h a t  have now come out o f  t h e  h y b r i d i z a t i o n  program a t  ICARDA. The 

CIABN-85 was conducted, w i t h  40 t e s t  en t r i es ,  a t  Jableh, Tel  Hadya, 

La t tak ia ,  and Gel l ine.  Since t h e  disease d i d  not develop a t  Ge l l i ne ,  

t h e  data f o r  t h e  remaining t h r e e  l oca t i ons  are given i n  Table 5.3.1. 

It i s  c l e a r  t h a t  most o f  t h e  t e s t  e n t r i e s  showed h i g h  l e v e l  of 

to le rance t o  ascochyta b l i g h t .  

Agronomic s tud ies  i nves t i ga ted  t h e  e f f e c t  o f  date o f  sowing 

(w in te r  vs. s p r i n g  , row spacing (30, 40 and 50 cm) and popu la t ion  (30, !? 
45 and 60 plants/m ),  a t  G e l l i n e  and Homs, on the  performance o f  l o c a l  

land race 2 chickpeas (Table 5.3.2.). S i g n i f i c a n t  increase i n  y i e l d  

occurred w i t h  advancing t h e  sowing f rom s p r i n g  t o  w in te r  and by  r a i s i n g  

t h e  popu la t ion  l e v e l  a t  bo th  t h e  loca t ions .  Row spacing e f f e c t  was 

s i g n i f i c a n t  a t  t h e  r a i n f e d  s i t e  i n  G e l l i n e  where wider now spacing was 

super io r  t o  the  narrower one, whereas a t  Homs where crop was grown w i t h  

i r r i g a t i o n ,  t he re  was no d i f f e r e n c e  due t o  now spacing var iab le .  



Table 5.3.1. Mean ascochyta b l i g h t  r a t i n g  (on 1-9 
scale, where 1 = f r e e  and 9  = dead) f o r  
40 t e s t  e n t r i e s  and one l o c a l  check 
( ILC1929)  inc luded i n  CIABN-85 
conducted a t  Jableh, Tel Hadya and 
La t tak ia ,  1984185. 

Number o f  t e s t  Rat ing  c l a s s  f o r  mean 
e n t r i e s  ascochyta b l i g h t  disese score 

24 
16 

Local check 

Table 5.3.2. E f f e c t  o f  date o f  2sowing and p l a n t  
populat ion (plants/m ) on t h e  y i e l d  o f  
chickpeas a t  G e l l i n e  and Horns, 1984185. 

Y ie lds  (kg/ha) 
Treatments Gel 1  i ne Horns 

Date o f  sowing 
Winter 
Spr ing 
LSD (5%) 

P lant  populat ion 

2 30 plants/m2 575 
45 p lants lm2 648 
60 p lan ts lm 757 
LSD (5%) 7 6  
cv (%I  10.1 



5.4. ICARDA Tunisia Cooperative Project 

I n  t h i s  cooperat ive p r o j e c t  between ICARDA and t h e  I n s t i t u t  

Nat ional  de l a  Recherche Agronomique de Tun is ie  (INRAT), a food legume 

breeder from ICARDA and Tun is ian  food legume s c i e n t i s t s  work together  

t o  i d e n t i f y  super io r  genotypes and product ion techniques f o r  a l l  t h ree  

food legumes w i t h  backup from s t a f f  a t  the  headquarters i n  Syr ia.  This  

season t h e  breeding program f o r  a l l  t h ree  species invo lved y i e l d  

t e s t i n g  advanced breeding 1 ines and populat ions i n  rep1 i c a t e d  y i e l d  

t r i a l s ,  agronomic assessment o f  a l a r g e  number o f  p re l im ina ry  breeding 

l i n e s  and e a r l y  generat ion progenies and bulks i n  observat ion 

nurser ies,  and screening genet ic  ma te r i a l  i n  a range o f  disease 

nurseries. The agronomy program evaluated crop responses t o  sowing 

dates and d i f f e r i n g  l e v e l s  o f  p l a n t  populat ion,  phosphate and n i t rogen  

a p p l i c a t i o n  and the  e f fec t i veness  o f  a range o f  herb ic ides  i n  

c o n t r o l l i n g  weed i n f e s t a t i o n  throughout t h e  growing season. 

5.4.1. Faba Bean Breeding 

Both l a r g e  and small seeded faba beans are c u l t i v a t e d  i n  

Tun is ia  and t h e  program's o b j e c t i v e  i s  t h e  improvement o f  both these 

types through t h e  s e l e c t i o n  o f  heavier y i e l d i n g  l i n e s  and t h e  

i d e n t i f i c a t i o n  o f  genet ic  sources o f  res is tance t o  t h e  prevalent  

diseases and pests. For diseases t h i s  season the  aggressive stage o f  

chocolate spot ( B o t r y t i s  - fabae) occurred i n  t r i a l s  a t  t h e  Sejnane 

l o c a t i o n  and a l i g h t  i n f e c t i o n  o f  t h e  non-aggressive l e a f  s p o t t i n g  

stage was observed a t  o ther  loca t ions .  A h i g h  l e v e l  o f  i n f e s t a t i o n  o f  

Orobanche spp. again occurred a t  t h e  Beja loca t ion ,  r e s u l t i n g  i n  h i g h  

c o e f f i c i e n t s  o f  v a r i a t i o n  f o r  seed y i e l d  i n  many t r i a l s ,  and a 

r e l a t i v e l y  e a r l y  a t tack  o f  r u s t  (Uromyces fabae) was observed a t  t h e  

Tunis and Sejnane locat ions.  



Progress i n  achiev ing seed y i e l d  improvements over t h e  l o c a l  

c u l t i v a r s  has so f a r  been l i m i t e d ,  and i d e a l l y  any improvements should 

be s t a b i l i s e d  by be ing  combined w i t h  res is tance/ to le rance t o  t h e  major 

diseases. With t h e  i r r e g u l a r i t y  o f '  na tu ra l  disease development 

increased a t t e n t i o n  has accord ing ly  been given t o  evolving, where 

p r a c t i c a l ,  disease screening methods f o r  developing e p i p h y t o t i c  

cond i t i ons  through a r t i f i c i a l  inocu la t ion .  This  season t h e  chocolate 

spot and ascochyta b l i g h t  nurser ies  were a r t i f i c i a l l y  inoculated,  

al though on ly  i n  t h e  l a t t e r  was a good l e v e l  o f  i n f e c t i o n  obtained. 

Next season i t  i s  expected t h a t  i n o c u l a t i o n  o f  bo th  nurser ies  w i l l  be 

undertaken i n  a p l a s t i c  tunne l  w i t h  i r r i g a t i o n  f a c i l i t i e s  t o  ensure 

adequate humid i ty  l e v e l s  neessary f o r  good disease development. It i s  

a l s o  planned t o  develop an orobanche s i c k  p l o t  a t  Beja, as a l though 

i n f e c t i o n  l e v e l s  are h i g h  t h e  a t tack  i n  nurser ies  i s  r a t h e r  i r r e g u l a r  

making e f f e c t i v e  screening d i f f i c u l t .  

The l o c a l  check i n  a l l  t r i a l s  was a l a r g e  o r  small seeded l o c a l  

c u l t i v a r ,  and a l though on l y  used as a s i n g l e  e n t r y  i n  t h e  i n t e r n a t i o n a l  

y i e l d  t r i a l s  was repeated a t  l e a s t  t h ree  t imes i n  t h e  advanced and 

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

I n  t h e  l a r g e  seeded breeding program 61 advanced breeding l i n e s  

were y i e l d  tes ted  a t  two o r  more l oca t i ons  i n  t h r e e  t r i a l s :  an 

i n t e r n a t i o n a l  y i e l d  t r i a l  f rom ICARDA (IYT-L) w i t h  23 l i n e s ,  and an 

advanced (AYT-L) and p re l im ina ry  (PYT-L) y i e l d  t r i a l  each w i t h  19 

l ines .  I n  a l l  t r i a l s  a number o f  l i n e s  y i e l d e d  more than t h e  l o c a l  

check a t  one o r  more l o c a t i o n s  bu t  on l y  n ine  l i n e s  i n  t h e  IYT-L a t  one 

l o c a t i o n  d i d  so s i g n i f i c a n t l y ;  y i e l d  data on t h e  f i v e  heaviest  y i e l d i n g  

l i n e s  across l oca t i ons  i n  each t r i a l  i s  g iven i n  Table 5.4.1. 



Table 5.4.1. Seed y i e l d  i n  kg lha  o f  super io r  y i e l d i n g  l a r g e  seeded faba bean 
l i n e s  i n  t h r e e  t r i a l s  a t  two more l oca t i ons  i n  1984185. 

Locat ions 
T r i  a1 L i n e  Be ja  Kef Jendouba Sejnane Mean 

3 1815-Lebanese L.L. 

IYT-L 1821 Turk ish l o c a l  

BPL 26563 
472 - 

ILB 1933 s e v i l l e  g ian t  2375 1662 3925 796 2190 
ILB 1799 79 MB 1687 1712 3350 1800 2137 

AYT-L IL8 1805 Eleqant 5 mc 1287 1187 4200 1840 2129 
Tunis ian l o c a i  check 1635 1562 4329 1788 2329 

- .  

ILB 282 7 6 ~ ~  56356 1975 2437 
PYT-L X795 131 FLIP 82-27 FB 1387 2950 

Tunis ian l o c a l  check 1277 2232 

11 L.L. = Local Large 
2/ Values under l ined s i g n i f i c a n t l y  (P < 0.05) exceeded t h e  check. 



I n  t h e  smal l  seeded breeding program 76 advanced breeding l i n e s  

were y i e l d  t e s t e d  a t  two o r  more l oca t i ons  i n  f o u r  t r i a l s :  an 

i n t e r n a t i o n a l  y i e l d  t r i a l  f rom ICARDA (IYT-S) w i t h  23 l i n e s ,  two 

advanced y i e l d  t r i a l s  (AYT-S-1 and AYT-S-2) w i t h  19 and 13 l i n e s  

respec t i ve l y  and a  p r e l i m i n a r y  y i e l d  (PYT-S) w i t h  21 l i nes .  I n  a l l  

t r i a l s  a  number o f  l i n e s  ou t -y ie lded t h e  check a t  more than one 

l o c a t i o n  bu t  none d i d  so s i g n i f i c a n t l y ;  y i e l d  data on t h e  t h r e e  

heaviest  y i e l d i n g  l i n e s  across l oca t i ons  i n  each t r i a l  a r e  g iven i n  

Table 5.4.2. 

Dur ing t h i s  and t h e  previous two seasons f i v e  l a r g e  seeded and 

th ree  smal l  seeded l i n e s  have been r e t a i n e d  i n  t r i a l s  a t  more than one 

l o c a t i o n  as o v e r a l l  t hey  have ou ty ie lded  t h e  l o c a l  check. Table 5.4.3 

gives such y i e l d  data, expressed as a  percentage o f  t h e  l o c a l  check, 

and f o r  most l i n e s  t h e r e  was a  marked w i t h i n  and between season 

v a r i a t i o n  a t  a  l o c a t i o n  f o r  t h e  percentage increase o r  decrease, 

a l though i n  c e r t a i n  instances t h i s  w i l l  r e f l e c t  h igh  c o e f f i c i e n t s  o f  

va r i a t i on .  I n  s p i t e  o f  t h i s  ILB 1217 (Reina Blanca) was t h e  most 

s t a b l e  l i n e  o u t y i e l d i n g  t h e  check i n  f i v e  out  o f  s i x  'occasions fo l l owed  

by ILB 10 (78s 49907), ILB 398 (76TA 56 264) and X77sd 11 (80s 45676) 

a l l  o f  which ou ty ie lded  t h e  check on f o u r  occasions. However, on l y  one 

increase f o r  these l i n e s  was s i g n i f i c a n t .  

As a  r e s u l t  o f  t h e  r e l a t i v e l y  l i t t l e  progress achieved so f a r  

an i nc reas ing  emphasis i s  be ing  pu t  on s e l e c t i o n  w i t h i n  a  t e s t i n g  o f  

e a r l y  generat ion ma te r ia l  f rom ICARDA's base program, and co l  l e c t i o n  o f  

and s e l e c t i o n  w i t h i n  Tunis ian l o c a l  landraces. This  season 329 s i n g l e  

p l a n t  se lec t i ons  were made i n  1299 e a r l y  generat ion bu lks  and progenies 

f rom ICARDA and 101 s i n g l e  p l a n t  se lec t i ons  i n  14 l o c a l  landraces. 

These se lec t ions  w i l l  be advanced next  season under i nsec t  p roo f  



Table 5.4.2. Seed y i e l d  i n  kg/ha o f  super io r  y i e l d i n g  small seeded faba bean 
l i n e s  i n  f o u r  t r i a l s  a t  two o r  more l oca t i ons  i n  1984185. 

Locat ions 
T r i a l  L ine  Beja Kef Jendouba Sejnane Mean 

ILB 285 78s 48476 2166 1437 
X77 Sd 11 80s 45676 1858 1700 
ILB 33 74TA95 1741 1437 

IYT-S Tunis ian l o c a l  check 1908 525 

ILB 269 78s 48821 1891 1708 3783 1470 2213 
1555 Rasta t t  2066 1491 3925 1315 2199 

AYT-S-1 Tunis ian l o c a l  check 2129 1853 3911 1383 2319 

X 77TA 88 80s 44539 1758 1816 
ILB 382 1908 1441 

47 0 1883 1291 
AYT-S-2 Tunis ian l o c a l  check 2130 1747 

X 75TA 33 80s 43651 3587 1750 
X 77TA 8 1  80s 44388 3625 1575 
X 77TA 60 80s 43971 2962 1950 

PYT-S-1 Tunis ian l o c a l  check 2565 1556 
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cond i t ions  t o  examine t h e  v a r i a t i o n  f o r  agronomical ly use fu l  

characters. A lso  a f u r t h e r  range o f  e a r l y  generat ion bu lks  and 

progenies from ICARDA base program as we l l  a considerable number o f  

pure l i n e  accessions f rom ICARDA's germplasm c o l l e c t i o n  w i l l  be 

evaluated under l o c a l  environmental cond i t ions .  

5.4.2. Chickpea Breeding Program 

Sowing date t r i a l s  conducted by INRAT and t h e  O f f i c e  des 

Cereales (Cereals O f f i c e )  again conf irmed t h e  y i e l d  advantage o f  w in te r  

over sp r i ng  sowing and t h i s  p r a c t i c e  w i l l  be ex tens ive ly  t e s t e d  and 

demonstrated i n  farmers '  f i e l d s  next season. This season t h e  w in te r  

sown t r i a l s  gave exce l l en t  seed y i e l d s ,  w i t h  a few w in te r  sown l i n e s  

exceeding 4000 kg/ha. A t  present, however, the  chickpea crop i s  

l a r g e l y  spring-sown and the  program i s  breeding f o r  both w in ter -  and 

s p r i  ng-sown crops. Ascochyta b l i g h t  r e s i s t a n t  genotypes are a 

p re - requ is i t e  f o r  w in te r  sowing, and t h e  spring-sown crop can a l so  be 

severely  a f f e c t e d  by t h e  disease. Accordingly  a l l  t h e  genet ic  ma te r i a l  

received from ICARDA has res is tance t o  b l i g h t ,  and t h i s  season a 

na tu ra l  i n f e c t i o n  o f  b l i g h t  occurred a t  a number o f  experiment s t a t i o n s  

but i t  was not observed i n  farmers'  f i e l d s .  

Dur ing t h e  previous two seasons w i l t  symptoms have been 

observed a t  experiment s t a t i o n s  and on farmers'  f i e l d s ,  but  t h i s  season 

the  inc idence was genera l l y  lower except i n  t h e  w i l t  s i c k  p l o t  a t  Beja. 

This as ide it i s  s t i l l  f e l t  f rom observat ions and surveys i n  previous 

seasons t h a t  t h i s  disease i s  p o t e n t i a l l y  as b i g  a cons t ra in t  t o  

product ion as ascochyta b l i g h t .  Last seasons's repo r t  i nd i ca ted  t h a t  

both a Fusarium spp. and a V e r t i c i l l i u m  spp. had been i s o l a t e d  from 



w i l t  i n f e c t e d  p lan ts ,  and t h e  species have now been i d e n t i f i e d  a t  

Montana Sta te  Un ive rs i t y ,  U.S.A., as - F. oxysporum and - V. albo-atrum. 

I n  t h e  w i n t e r  program, 203 advanced breeding l i nes ,  46 F  
3 

populat ions,  and 12 F  populat ions were assessed f o r  seed y i e l d  a t  two 
4 

o r  more l oca t i ons  i n  10 t r i a l s :  two i n t e r n a t i o n a l  y i e l d  t r i a l s  (IYT 1 

and 2) f rom ICARDA each w i t h  23 l i n e s ,  two advanced y i e l d  t r i a l s  (AYT 1 

and 2) w i t h  32 and 12 l i n e s  respect ive ly ,  t h r e e  p re l im ina ry  y i e l d  

t r i a l s  (PYT 1, 2, and 3) w i t h  45, 30, and 38 l i n e s  respect ive ly ,  an 

i n t e r n a t i o n a l  F  and F  y i e l d  t r i a l  (F /F IYT) from ICARDA each w i t h  
3 4 3  4  

23 populat ions and an advanced F y i e l d  t r i a l  (AYT F )  w i t h  12 
4 4  

populat ions. I n  t h e  above t r i a l s  t h e  PYT-3 was two sets o f  t h e  ICARDA 

I n t e r n a t i o n a l  screening nursery grown as a  r e p l i c a t e d  t r i a l .  

Unfor tunate ly  an i r r e g u l a r  v i r u s  i n f e c t i o n  a t  t h e  Beja l o c a t i o n  and a  

s o i l  problem a t  the  Sejnane l o c a t i o n  r e s u l t e d  i n  many miss ing p l o t s  i n  

some t r i a l s  and s t a t i s t i c a l  ana lys is  has y e t  t o  be undertaken. I n  a l l  

t h e  i n t e r n a t i o n a l  t r i a l s  on ly  one e n t r y  o f  t h e  l o c a l  check c u l t i v a r  was 

inc luded and t h i s  was not p ro tec ted  against  ascochyta b i l g h t  through 

fung ic ide  app l ica t ion .  I n  a l l  o the r  t r i a l s  t he re  were u s u a l l y  a t  l e a s t  

two pro tec ted  and two unprotected e n t r i e s  o f  the  l o c a l  check, and i n  

p resenta t ion  o f  the  r e s u l t s  the  seed y i e l d  o f  the  t e s t  e n t r i e s  i s  

compared against  t h e  former. 

A number o f  1  ines populat ions i n  t h e  i n t e r n a t i o n a l  t r i a l s  

y i e l d e d  more than t h e  l o c a l  check a t  one o r  more l oca t i ons  bu t  none d i d  

so s i g n i f i c a n t l y .  Y i e l d  data on t h e  f i v e  heaviest  y i e l d i n g  l i n e s  i n  

t h e  IYT 1 and 2  a t  two l oca t i ons  are g iven i n  Table 5.4.4. I n  t h e  AYT 

1 and PYT 3, however, one l i n e  and 15 l i n e s ,  respect ive ly ,  

s i g n i f i c a n t l y  out  y i e l d e d  t h e  l o c a l  check but  on l y  a t  one l oca t i on ;  

y i e l d  data on t h e  t o p  f i v e  l i n e s  i n  each t r i a l  are g iven i n  Table 



Table 5.4.4. Seed y i e l d  i n  kg/ha o f  t h e  f i v e  heaviest  y i e l d i n g  chickpea l i n e s  i n  
an IYT 1 and 2 a t  Beja and Kef i n  1984/85. 

IYT-1 IYT-2 
L ine  Beja Kef Mean p L i n e  

FLIP 82-101 C 1608 2412 2010 FLIP 82-144 C 1937 2400 2169 
128 C 2216 1775 1996 81- 10 C 2066 2108 2087 
121 C 2041 1868 1955 312 C 1718 2291 2005 
91 C 2016 1818 1917 82-239 C 1818 2008 1913 

186 C 1983 1812 1898 261 C 1950 1858 1904 

Local check 825" 1406 1116 Local check 1891 1950 1920 
SE + 401.4 261.5 SE + 245.8 237.9 
C V  % 42.9 29.1 CV % 23.3 27.8 

a/ Two r e p l i c a t e s  severely  i n f e c t e d  by ascochyta b l i g h t .  

Table 5.4.5. Seed y i e l d  i n  kg/ha o f  t h e  f i v e  heaviest  y i e l d i n g  chickpea l i n e s  i n  
an AYT 1 and PYT-3 a t  Beja and Kef i n  1984185. 

AYT-1 PYT-3 
L ine  Beja Kef Mean L ine  Beja Kef Mean 

FLIP 81-293 - 2575a1 2225 2400 FLIP 83-12 C 4175 2175 3175 
ILC 484 2212 2012 2112 15 C 2400 2913 

482 2412 1725 2069 19 C 3150 2150 2650 
FLIP 81-67 2050 2025 2038 45 C 3137 1975 2556 

82-27 W 2150 1887 2019 82-259 C 3112 1375 2244 
Local check 2081 1244 1663 Local check 2541 2055 2298 

a/ Values under i lned s i g n i f i c a n t l y  (P < 0.05) ou ty ie lded the  l o c a l  check. 



5.4.5. None o f  t h e  F o r  F populat ions s i g n i f i c a n t l y  ou ty ie lded t h e  
3 4  

check bu t  s i n g l e  p lan t  se lec t i ons  f rom t h e  best populat ions w i l l  be 

advanced f o r  disease screening. 

Although no ascochyta r e s i s t a n t  l i n e s  have s i g n i f i c a n t l y  and 

c o n s i s t e n t l y  ou ty ie lded  t h e  l o c a l  check c u l t i v a r  y i e l d  data i n  Table 

5.4.6 f o r  f i v e  r e s i s t a n t  l i n e s  over 3  years show t h a t  these l i n e s  have 

a  seed y i e l d  equ iva len t  t o  t h e  check. They a l s o  have a  major advantage 

over t h e  check i n  t h a t  a  farmer cou ld  s a f e l y  use them, w i thout  f e a r  o f  

y i e l d  l oss  f rom an a t tack  o f  b l i g h t ,  t o  b e n e f i t  t h e  heavier  y i e l d s  o f  

e a r l y  o r  w in te r  p lan t ing .  However, w i l t  i s  a  problem i n  both w in te r  

and s p r i n g  p l a n t i n g  and w i t h  two years '  screening o f  ascochyta 

r e s i s t a n t  ma te r i a l  i n  t h e  w i l t  s i c k  p l o t  a  Beja i t  has been poss ib le  t o  

i d e n t i f y  a  few l i n e s  t h a t  have some to le rance t o  w i l t .  Data on f o u r  

ascochyta r e s i s t a n t  l i n e s  w i t h  best combination o f  seed y i e l d  and w i l t  

to le rance over two years are g iven i n  Table 5.4.7 and one o r  more o f  

these may be considered f o r  pre-re lease m u l t i p l i c a t i o n  next  season. 

The major problem w i t h  these l i n e s  i s  t h a t  t h e i r  seed s i z e  i s  

considerably smal ler  than t h a t  o f  t h e  l o c a l  (check) c u l t i v a r .  

I n  t h e  s p r i n g  program 8 1  advanced breeding l i n e s  were y i e l d  

tes ted  a t  two l oca t i ons  i n  f o u r  t r i a l s :  one i n t e r n a t i o n a l  y i e l d  t r i a l  

(IYT-1, t h e  ICARDA l a r g e  seeded t r i a l )  w i t h  23 l i n e s ,  and th ree  

advanced y i e l d  t r i a l s  (AYT-1-2 and 3) w i t h  12, 12 and 34 l i n e s  

respect ive ly .  I n  t h e  IYT-1 17 l i n e s  s i g n i f i c a n t l y  exceeded t h e  l o c a l  

check c u l t i v a r  a t  t h e  Kef l oca t i on ,  and data on t h e  f i v e  heaviest  

y i e l d i n g  l i n e s  across l oca t i ons  are g iven i n  Table 5.4.8. Only i n  t h e  

AYT-1 and -3 d i d  a  number o f  l i n e s  y i e l d  more than t h e  check a t  t h e  two 

l oca t i ons  but  on l y  one l i n e  i n  t h e  AYT-1 a t  t h e  Beja l o c a t i o n  d i d  so 

s i g n i f i c a n t l y .  



Table 5.4.6. Seed y i e l d ,  expressed as a  percentage o f  l o c a l  
check, o f  f i v e  ascochyta r e s i s t a n t  1  ines t e s t e d  
over t h ree  seasosn a t  Beja and Kef loca t ions .  

1982183 1983/84 1984185 
L ine  B e j a  Kef  Be ja  ~ e f  B e j a  Kef  Mean 

FLIP 81-56 W 61 112 129 159 63 124 108 
41 W 85 67 132 131 107 108 105 
57 W 94 65 108 122 101 116 101 

ILC 484 94 112 90 85 107 162 108 
3279 79 69 101 128 104 109 98 

Table 5.4.7. Seed y i e l d ,  expressed as a  percentage o f  t h e  l o c a l  check, and w i l t  
r a t i n g s  (WR) o f  f o u r  ascochyta r e s i s t a n t  l i n e s  a t  Beja and Kef i n  
1983184 and 1984185. 

1983/84 19 185 
L ine  WR" Seed ie: WR Seed Y i e l d  WR 

mf Beja & Beja 

FLIP 81-67 93 ND~' 99 162 4.5 l45:2/ 125 
4.5 

82-79 C 82 6.0 107 116 5.0 90 5.5 
81079 136 177 5.0 97 125 5.0 109 5.0 

ILC 195 105 93 6.0 97 112 4.0 102 5.0 

11 WR: W i l t  r a t i n g  i n  w i l t  s i c k  p l o t  a t  Beja where 1 = no symptoms and 
9 = complete k i l l .  

21 High coe f f i c i en t  o f  v a r i a t i o n  i n  t h e  t r i a l  i n  which t h e  l i n e  was t e s t e d  
31 ND : no data. 



Table 5.4.8. Seed y i e l d  i n  kg/ha o f  the f i v e  heaviest 
y ie ld ing  chickpea l ines  a t  Beja and Kef i n  
1984/85. 

Line Beja kef  Mean 

I L C  263 3091 615 1853 
136 3000 x%i 1725 - - -  -... 

165 289 1 gag - 1700 
3396 2900 - 500 1700 
254 2825 408 1617 

Local  check 2475 in 1304 



However, i n  the  AYT 2 and 3 t h e r e  were 20 l i n e s  t e s t e d  t h a t  

stemned f rom s i n g l e  p l a n t  se lec t i ons  made i n  t h e  l o c a l  c u l t i v a r  l and  

race 'Amdoun' f o r  res is tance t o  w i l t .  A l l  these l i n e s  have shown a  

h igh  l e v e l  o f  res is tance i n  the  w i l t  s i c k  p l o t  (WSP) a t  Beja dur ing  

t h i s  and t h e  previous seasons, and i n  t h e  l a s t  two seasons have 

s i g n i f i c a n t l y  ou ty ie lded  t h e  l o c a l  check by a  l a r g e  margin when grown 

i n  r e p l i c a t e d  t r i a l s  i n  t h e  WSP. The 20 l i n e s  were grown i n  w i l t  f r e e  

land t h i s  season a t  Beja and Kef and i n  t h e  previous two seasons a l so  

i n  w i l t  f ree  l and  a t  Kef, and i n  a l l  cases t h e i r  seed y i e l d  d i d  not 

d i f f e r  s i g n i f i c a n t l y  from t h a t  o f  the  l o c a l  check c u l t i v a r  Amdoun. 

Data on s i x  l i n e s  t h a t  have been t e s t e d  over t h r e e  years i n  both w i l t  

i n f e c t e d  and w i l t  f r e e  land are  given i n  Table 5.4.9. Since w i l t  i s  

considered a  major cons t ra in t  t o  product ion, and as these l i n e s  have 

proved t o  be r e s i s t a n t  and possess a seed y i e l d  and seed q u a l i t y  

characters ( p a r t i c u l a r l y  l a r g e  seed s i z e )  s i m i l a r  t o  t h e  l o c a l  

c u l t i v a r ,  one o r  more o f  them w i l l  be put  i n t o  pre-release 

m u l t i p l i c a t i o n  as a  p o t e n t i a l  new c u l t i v a r  f o r  sp r i ng  sowing. 

I n  an attempt t o  develop l i n e s  having dual res is tance t o  bo th  

w i l t  and ascochyta b l i g h t  a l l  t h e  ascochyta r e s i s t a n t  l i n e s  i n  the  IYTs 

from ICARDA and i n  the  na t iona l  AYTs and PYTs are r o u t i n e l y  screened i n  

t h e  WSP. I n  1983/84 such screening o f  l i n e s  i n  t h e  IYTs showed t h a t  14 

and a  reasonable t o  good l e v e l  o f  w i l t  res is tance (a r a t i n g  o f  5 o r  

l ess  on a  1 t o  9 scale where 1 = no symptoms and 9 = complete k i l l ) .  

Fur ther  screening o f  these l i n e s  t h i s  season, however, showed t h a t  some 

l i n e s  were more suscept ib le  than prev ious ly  recorded emphasising t h e  

care needed i n  i d e n t i f y i n g  w i l t  res is tance.  O f  the  216 ascochyta 

r e s i s t a n t  l i n e s  reecived from ICARDA t h i s  season 26 were r a t e d  5 o r  

less  f o r  w i l t .  
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Lines f o r  s p r i n g  p l a n t i n g  w i thout  ascochyta res is tance,  such as 

these i n  the  l a r g e  seeded i n t e r n a t i o n a l  y i e l d  t r i a l  ( IYT l ) ,  are a l s o  

screened i n  t h e  WSP, and t h i s  season 10 l i n e s  i n  t h e  I Y T l  had w i l t  

r a t i n g s  o f  f i v e  o r  less. I n  a d d i t i o n  t o  t h e  f i e l d  screening seedl ings 

o f  a l l  t h e  l i n e s  are screened i n  t h e  l abo ra to ry  i n  a  t e s t  tube c u l t u r e  

f o r  res is tance t o  i s o l a t e s  o f  - F. oxysporum and - V. albo-atrum f rom t h e  

WSP. So f a r  t he re  i s  a  good c o r r e l a t i o n  between w i l t  r a t i n g s  i n  t h e  

l abo ra to ry  and t h e  f i e l d  f o r  those l i n e s  t h a t  show symptoms o f  w i l t  

e a r l y  i n  t h e  season, and i t  i s  hoped t h a t  f u r t h e r  r e f i n i n g  o f  t h e  

technique i n  the  l abo ra to ry  w i l l  permi t  an i n i t i a l  screening (and 

d i sca rd ing  o f  ma te r i a l  ) p r i o r  t o  f i e l d  screening. 

Other work on dual res is tance t h i s  season i nvo l ved  t h e  

screening o f  F and F progenies, der ived f rom ICARDA popu la t ion  
4 5 

t r i a l s ,  i n  t h e  WSP i n  combination w i t h  a r t i f i c i a l  i n o c u l a t i o n  by a  

l o c a l l y  occuring s t r a i n  o f  ascochyta b l i g h t .  T h i r t y - s i x  F and 30 F 
4 5 

s i n g l e  p lan ts  form 22 and 9  crosses respec t i ve l y  were selected f o r  a  

good l e v e l  o f  res is tance t o  both diseases. I n  a d d i t i o n  t h e  cross 

ILC 237 x ILC 191, which was an e n t r y  i n  t h e  1982/83 F popu la t ion  
3  

t r i a l ,  has been given spec ia l  a t t e n t i o n  as ILC 237 has shown a  h igh  

l e v e l  o f  res is tance t o  w i l t  and ILC 191 i s  known t o  be r e s i s t a n t  t o  

b l i g h t .  I n  1983/84 F s i n g l e  p l a n t  progenies were screened i n  the  WSP 
4 

and t h e  w i l t  r e s i s t a n t  p lan ts  bulked, and t h i s  season t h e  r e s u l t i n g  133 

F progenies were screened against  w i l t  and ascochyta b l i g h t .  E igh ty  
5 

seven F s i n g l e  p lan ts  were se lec ted  f o r  a  good l e v e l  o f  res is tance t o  
5 

both diseases and w i l l  be f u r t h e r  evaluated next  season. 

Crosses have been undertaken by the  base program a t  ICARDA 

Aleppo, between ascochyta r e s i s t a n t  l i n e s  w i t h  heaviest y i e l d  i n  

Tunis ia and w i l t  r e s i s t a n t  Amdoun se lec t ions ,  w i t h  t h e  aim o f  combining 



dual res is tance w i t h  a l a r g e  seed s i z e  i n  a l o c a l l y  we l l  adapted 

background. As a r e s u l t  o f  t h i s  23 F and 22 F populat ions were grown 
1 2 

t h i s  season i n  w i l t  f r e e  l and  a t  kef.  The F populat ions have been 
2 

harvested as s i n g l e  p lan ts  and around 4000 F progenies w i l l  be 
3 

simultaneously screened next  season f o r  w i l t  and ascochyta resistance. 

The F populat ions w i l l  be advanced i n  w i l t  f r e e  l and  a t  Kef next  
1 

season. 

5.4.3. Lentil Breeding Program 

Last  yea r ' s  repo r t  i n d i c a t e d  t h a t  f u r t h e r  eva lua t i on  o f  t h e  

seed y i e l d  o f  l o c a l  c u l t i v a r s  was required, as a l o c a l  c u l t i v a r  f rom 

Beja, which was used as check f o r  t h e  f i r s t  two years o f  the  program, 

was found t o  be l i g h t e r  y i e l d i n g  than t h r e e  o ther  l o c a l  c u l t i v a r s .  

Accordingly  t h e  heaviest  y i e l d i n g  o f  these l a s t  t h r e e  c u l t i v a r s ,  

namely, one from Oueslat ia,  has s ince  been used as a check i n  y i e l d  

t r i a l s ,  and t h i s  season a l though on l y  pu t  as a s i n g l e  e n t r y  i n  t h e  

i n t e r n a t i o n a l  t r i a l s  was repeated a t  l e a s t  f o u r  t imes i n  t h e  advanced 

and p re l im ina ry  t r i a l s .  However, no s i g n i f i c a n t  d i f f e rence  was 

detected between t h e  seed y i e l d  o f  14 l o c a l  c u l t i v a r s  t e s t e d  t h i s  

season, and u n t i l  f u r t h e r  data are obta ined t h e  Oueslat ia  c u l t i v a r  w i l l  
cont inue t o  be used as t h e  check i n  a l l  t r i a l s .  

Dur ing t h e  1984185 season 179 advanced breeding l i n e s  and 48 F 
3 

and 30 F populat ions were t e s t e d  a t  two o r  more l oca t i ons  i n  n ine 
4 

r e p l i c a t e d  y i e l d  t r i a l s :  one l a r g e  seeded and one small seeded 

i n t e r n a t i o n a l  y i e l d  t r i a l  f rom ICARDA (IYT-L and IYT-S) each w i t h  23 

en t r i es ,  two advanced y i e l d  t r i a l s  (AYT-1 and -2) each w i t h  30 en t r i es ,  

two p r e l i m i n a r y  y i e l d  t r i a l s  (PYT-1 and -2) w i t h  43 and 30 e n t r i e s  



respect ive ly ,  two 

-2) each w i t h  24 

w i t h  30 en t r ies .  

i n t e r n a t i o n a l  F popu la t ion  y i e l d  t r i a l s  ( I F  T-1 and 
3 3 

e n t r i e s  and an advanced F popu la t ion  t r i a l  (AYT F ) 
4 4 

Although a number o f  l i n e s  and populat ions y i e l d e d  more than 

t h e  l o c a l  check c u l t i v a r  a t  one o r  more l oca t i ons  i n  a l l  t r i a l s ,  

s i g n i f i c a n t  increases over t h e  check were on l y  ev ident  a t  one l o c a t i o n  

f o r  one l i n e  i n  t h e  IYT-S. s i x  l i n e s  i n  t h e  PYT-2 and seven F 
4 

populat ions i n  t h e  AYT F (Table 5.4.10). Unfor tunate ly  none o f  these 
4 

l i n e s  showed good mechanical harvest  c h a r a c t e r i s t i c s  i n  t h a t  none were 

p a r t i c u l a r l y  e rec t  and a l l  tended t o  lodge t o  a c e r t a i n  degree. 

Data was repor ted  l a s t  year  on f o u r  l i n e s  which over t h r e e  

years o f  t e s t i n g  had produced a minimum mean increase o f  45% over t h e  

l o c a l  check c u l t i v a r .  These data and those o f  t h i s  season on t h e  f o u r  

l i n e s  are given i n  Table 5.4.11, and t h i s  season t h e  l i n e s  were 

genera l l y  l i g h t e r  y i e l d i n g  than t h e  l o c a l  check c u l t i v a r .  This again 

r e f l e c t s  the  problems r a i s e d  above bu t  over f o u r  seasons these l i n e s  

have g iven a mean increase over t h e  check o f  21%. These l i n e s  w i l l  be 

r e t e s t e d  next  season and one o r  more w i l l  be considered f o r  pre-release 

m u l t i p l i c a t i o n ,  espec ia l l y  I L L  4400 which gave a mean increase o f  34% 

over t h e  check. 

5.4.4. Agronomic Studies 

Agronomic experiments were conducted a t  Beja and Kef research 

s t a t i o n s  t o  determine optimum product ion prac t ices  f o r  t h e  th ree  

legumes. Factors t e s t e d  were date o f  p lant ing,  p lan t  populat ion, 

f e r t i l i z e r  a p p l i c a t i o n  and weed cont ro l .  I n  a l l  s tud ies  the  best 



Table 5.4.10. Seed y i e l d  i n  kg/ha o f  superfor y i e l d i n g  l e n t f l  
l i n e s  and F poptrlations i n  t h r e e  t r i a l s  a t  Be ja  
and Kef i n  fi184/115. 

T r i a l  L i n e  Bc.ja Kef Mean 

ILL 1939 2775"' 1806 2291 
IYT-S Tunis ian l o c a l  check 2288 2038 

SE + 262.3 203.6 
CV % 28.8 21.2 

ILL 358 2662 1000 1831 - 
2149 2507 1318 1953 -- 
4062 2100 1500 1800 

FLIP 84 - 56L Tj55 1535 1756 
PYT-2 - 112L ---- i93? 1407 1712 - 115L 2112 1168 1640 

Tunis ian l o c a l  check iZg7 1620 1454 

61 z 8 7  050 1569 - -- 
177 1948 875 1412 
243 7 - 107 .- 562 1375 

Tunis ian l o c a l  check 1250 1104 1177 
SE + 271.3 2112.3 
CV 3 25.1 41.1 

a /  Underl ined values s i g n i f i c a n t l y  ( P  < 0.05) outy ie lded  t h e  
check. 
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adapted l o c a l  c u l t i v a r s  were used and t h e  c rop  was pro tec ted  f rom pests 

and diseases. 

The date o f  p lan t ing ,  popu la t ion  and f e r t i  1 i z e r  a p p l i c a t i o n  

t r i a l s  were very s i m i l a r  t o  those conducted i n  t h e  two past seasons, 

and as t h e  r e s u l t s  obta ined t h i s  season were very s i m i l a r  t o  previous 

ones, which have been f u l l y  repor ted  i n  Tunisia-ICARDA annual repor ts ,  

on ly  a b r i e f  summary o f  them w i l l  be given. For  a l l  t h r e e  legumes seed 

y i e l d  was s i g n i f i c a n t l y  reduced by de lay ing  p l a n t i n g  from e a r l y  

November t o  l a t e  January, and genera l l y  showed a l i n e a r  increase f rom 
2 

r a i s i n g  t h e  p l a n t  popu la t ion  f rom 5 t o  12 p lan ts lm f o r  l e n t i l s .  For 

l e n t i l s  t h e  r e s u l t s  i n d i c a t e d  t h a t  f u r t h e r  r a i s i n g  t h e  p l a n t  popu la t ion  

might produce an a d d i t i o n a l  y i e l d  increase, and t h i s  w i l l  be examined 

next season, but  t he re  was no such i n d i c a t i o n  f o r  faba beans and 

chickpeas. No crop showed a s i g n i f i c a n t  seed y i e l d  response t o  t h e  

a p p l i c a t i o n  o f  n i t rogen  and phosphate, and no d i f f e rence  was observed 

between app ly ing  phosphate as d i -amonium phosphate o r  as t r i p l e  super 

phosphate. 

Previous r e s u l t s  have shown t h a t  t h e  seed y i e l d  o f  the  t h r e e  

legumes can be severely  reduced by weed i n f e s t a t i o n .  This  season t h e  

I n t e r n a t i o n a l  Weed Contro l  T r i a l  was conducted f o r  these crops a t  t h e  

Beja and Kef loca t ions ,  and t h e  r e s u l t s  are presented i n  Table 5.4.12 

f o r  faba beans and chickpeas and i n  Table 5.4.13 f o r  l e n t i l s .  I n  a l l  

t r i a l s  t h e r e  was a s i g n i f i c a n t  d i f f e r e n c e  between treatments, and as 

a l l  t h e  treatments produced a l i g h t e r  y i e l d  than t h e  weed f r e e  check, 

t h e  data are  expressed as percentage y i e l d  reduc t ion  i n  r e l a t i o n  t o  t h e  

check, which i s  taken as zero. The average reduct ion  across l oca t i ons  

and crops owing t o  weed i n f e s t a t i o n  was 81%, and it was l a r g e r  a t  Kef 

except f o r  faba beans where t h e  h igh  l e v e l  of orobanche i n f e c t i o n  a t  



T
a

b
le

 
5.

4.
12

. 
S

ee
d 

y
ie

ld
 r

e
d

u
c

ti
o

n
 f

o
r 

tr
e

a
tm

e
n

ts
 

e
xp

re
ss

e
d

 
as

 
a

 %
 

o
f 

th
e

 w
ee

d 
fr

e
e

 
tr

e
a

tm
e

n
t 

fo
r 

fa
b

a
 b

ea
ns

 
an

d 
ch

ic
kp

ea
s 

a
t 

B
e

ja
 a

nd
 K

ef
 

in
 t

h
e

 I
C

AR
D

A 
w

ee
d 

c
o

n
tr

o
l 

tr
ia

l 
in

 1
98

4f
85

. 

R
at

e,
 

kg
/h

a 
a.

i. 
Fa

ba
 b

ea
ns

 
C

hi
ck

pe
as

 
T

re
at

m
en

t 
Fa

ba
 b

ea
ns

 
C

hi
ck

pe
as

 
B

e
ja

 
K

ef
 

M
ea

n 
B

e
ja

 
K

ef
 

M
ea

n 

W
ee

d 
fr

e
e

 
0 

0 
0 

0 
0 

0 
No

 
w

ee
di

ng
 

95
 

78
 

87
 

76
 

9 3
 

85
 

H
an

d 
w

ee
di

ng
 t

w
ic

e
 

1
3

 
20

 
22

 
1

5
 

30
 

2 2
 

M
a

lo
ra

n
 

1.
5 

2.
5 

66
 

70
 

68
 

72
 

86
 

79
 

T
ri

 b
u

n
i 1

 
3.

0 
3.

0 
82

 
6 1

 
7 2

 
64

 
90

 
77

 
Ig

ra
n

 
2.

5 
3.

0 
47

 
64

 
56

 
51

 
82

 
6 7

 
B

l a
de

x 
0.

5 
0.

5 
64

 
7 3

 
69

 
7 6

 
90

 
8

3
 

B
la

d
e

x 
1.

0 
1
 .O 

56
 

62
 

59
 

7 2
 

83
 

78
 

M
a

lo
ra

n
tK

e
rb

 
1.

5t
0.

5 
2.

5t
0.

5 
44

 
60

 
52

 
62

 
88

 
7 5

 
T

ri
 b

u
n

i l
tK

e
rb

 
3.

0t
0.

5 
3.

0t
0.

5 
78

 
63

 
71

 
62

 
86

 
74

 
Ig

ra
n

tK
e

rb
 

2.
5t

0.
5 

3.
0t

0.
5 

29
 

57
 

43
 

52
 

7 8
 

6
5

 
B

l a
de

xt
K

er
b 

0
.9

0
.5

 
0.

5t
0.

5 
7 3

 
64

 
6 9

 
6 7

 
87

 
7 7

 



Beja was a confounding fac to r .  Hand weeding a t  two 45 day i n t e r v a l s  

a f t e r  emergence gave reasonable weed con t ro l ,  except a t  Kef f o r  l e n t i l s  

and exc lud ing  t h i s  r e s u l t  gave an average y i e l d  reduc t i on  o f  on l y  19%. 

No he rb i c ide  o r  combination o f  herb ic ides  cou ld  be considered e f f e c t f  ve 

i n  c o n t r o l l i n g  t h e  weed popu la t ion  w i t h  best, namely, I g r a n  + Kerb on 

faba beans a t  Beja showing a 29% y i e l d  reduct ion,  and t h i s  combination 

was a l so  t h e  best a t  a 43% reduc t ion  across t h e  two loca t ions .  For 

chickpeas no treatment was as e f f e c t i v e  w i t h  I g r a n  + Kerb and I g r a n  

alone t h e  best and showing s i m i l a r  l a r g e  y i e l d  reduct ions across 

l o c a t i o n s  o f  65% and 67% respect ive ly .  The r e s u l t s  were s i m i l a r  f o r  

l e n t i l s  w i t h  t h e  best treatments o f  Bladex and T r i b u n i l  + Kerb showing 

reduct ions  o f  65% and 67% r e s p e c t i v e l y  across locat ions.  

The r e s u l t s  t h i s  season suggest t h a t  none o f  the  he rb i c ide  

treatments would be comnercial l y  acceptable. I n  t h e  two previous 

seasons, however, some o f  t h e  treatments proved t o  be more e f f e c t i v e  

e s p e c i a l l y  a t  Beja where t h e  weed popu la t ion  i s  lower, and t h e  th ree  

most e f f e c t i v e  herb ic ides  f o r  each legume over t h r e e  years and across 

the  two l oca t i ons  are l i s t e d  i n  Table 5.4.14. More work, however, i s  

requ i red  on examining t h e  e f fec t i veness  o f  new combinations and 

d i f f e r i n g  and h igher  ra tes  o f  a p p l i c a t i o n  and t h i s  w i l l  be undertaken 

next  season. 



Table 5.4.13. Seed y i e l d  reduc t ion  f o r  treatments expressed 
as a X o f  t h e  weed f r e e  t reatment  f o r  l e n t l l s  
a t  Beja and Kef i n  t h e  ICARDA weed c o n t r o l  
t r i a l  i n  1984/85. 

Treatment Rate Beja Ke f Mean 

Weed f r e e  
No weeding 
Hand weeding t w i c e  
Maloran 
Gesagard 
T r i  buni 1 
Bladex 
Bladex 
Ma1 oran+Kerb 
GesagardtKerb 
T r i  buni l t K e r b  
Bladex+Kerb 

Table 5.4.14. L i s t  o f  t h e  t h r e e  most e f f e c t i v e  herb ic ides  o r  he rb i c ide  
combinations over t h r e e  years o f  t e s t i n g  f o r  faba beans, 
chickpeas and l e n t i l s .  

Faba beans Chickpeas L e n t i l s  
Herb ic ide  r a t e  Herb ic ide  r a t e  Herb ic ide  r a t e  

kg/ha a.i. kg/ha a.i. kg/ha a.f. 

I g ran  2.5 T r i b u n i l +  1.5 T r i b u n i l +  1.5 
Kerb 0.5 Kerb 0.5 

Igran+ 2.5 Igran+ 2.5 Gesagard+ 1.5 
Kerb 0.5 Kerb 0.5 Kerb 0.5 
Maloran+ 1.5 Maloran+ 1.5 Maloran+ 1.5 
Kerb 0.5 Kerb 0.5 Kerb 0.5 



6. TRAINING 

6.1. Group Training 

6.1.1. Food Legumes Resident i a l  Course 

The Food Legume Improvement Program conducted i t s  r e s i d e n t i a l  

course a t  Tel  Hadya research s t a t i o n  d u r i n g  3 Mar - 5 June, 1985. The 

course was attended by 18 t ra inees  f rom 10 count r ies  (Argent ina, 

E th iop ia ,  I r an ,  Pakistan, Peoples Democratic Republ ic o f  Yemen, Sudan, 

Syria, Tunisia, Turkey, Yemen Arab Republ ic) .  

The course covered p r a c t i c a l  techniques o f  t h e  improvement o f  

faba bean, l e n t i l s ,  and k a b u l i  chickpeas. This  inc luded f i e l d  as w e l l  

as l abo ra to ry  a c t i v i t i e s .  The sy l labus  focused on breeding, agronomy, 

f i e l d  experimentat ion, diseases, insec ts ,  microbiology, as we l l  as 

general areas such as farming systems. The main emphasis was a 

m u l t i d i s c i p l i n a r y  approach t o  t h e  improvement o f  t h e  food legumes w h i l e  

s t i l l  ma in ta in ing  i n d i v i d u a l  a t t e n t i o n  t o  ca te r  f o r  t h e  needs o f  

na t i ona l  programs. To achieve the  l a t t e r  o b j e c t i v e  each i n d i v i d u a l  

( t a k i n g  i n t o  cons idera t ion  the  academic background and experience) was 

assigned a small experiment, supervised by a sen ior  s c i e n t i s t .  Through 

t h i s  a c t i v i t y  the  t ra inees  were ab le  t o  conduct experiment, analyse 

r e s u l t s ,  and w r i t e  repor ts .  

Classroom l e c t u r e s  were g iven by the  Food Legumes S c i e n t i s t s  as 

background in fo rmat ion  t o  t h e  f i e l d  a c t i v i t i e s .  T r a i n i n g  reference 

mater ia l ,  which inc luded pub1 i c a t i o n s  and v i sua l  aids, were prov ided 

du r ing  t h e  course. 



6.1.2. In-Country Course on Food Legumes Improvement i n  Morocco 

The Moroccan Food Legume Nat ional  Program - INRA - and the  Food 

Legume Improvement Program - ICARDA- j o i n t l y  conducted t h e  "Food Legume 

Improvement T r a i n i n g  Course" du r ing  11-16 Feb 1985 a t  Rabat, Morocco. 

T h i r t y  techn ic ians  f rom 10 research s t a t i o n s  i n  Morocco and Tunis ia 

p a r t i c i a p t e d  i n  t h e  course. 

I n s t r u c t i o n  i n  t h e  course was given by seven Moroccan and 2 

ICARDA s c i e n t i s t s .  Lectures, which were general i n  nature, covered a l l  

aspects o f  food legume improvement (breeding, agronomy, pathology, 

entomology, weed c o n t r o l ,  and f i e l d  experimentation). About 30% o f  t h e  

t ime was covered by p r a c t i c a l s  such as handl ing o f  breeding 

experiments, c ross ing  techniques, v i s i t s  t o  research s ta t i ons ,  and 

ana lys is  o f  experimental data. 

I n  t h i s  course t r a i n i n g  manuals and I C A R D A  general pub l i ca t i ons  

were d i s t r i b u t e d  i n  a d d i t i o n  t o  the  l e c t u r e  handouts. Visual a ids  

i n c l u d i n g  the  a u d i o - t u t o r i a l  module "Screening Chickpeas f o r  Resistance 

t o  Ascochyta B l i g h t "  were used ex tens ive ly  by the  s c i e n t i s t s .  Lecture 

notes w i l l  be e d i t e d  and publ ished as proceedings i n  the  near fu tu re .  

6.1.3. National Course on Cereals and Food Legumes Pathology i n  Syria 

The Syr ian Nat ional  Program (ARC), the  Food Legumes and Cereals 

Improvement Programs o f  ICARDA, conducted a course on the  pathology o f  

cerea ls  (wheat, ba r ley )  and food legumes ( l e n t i l s ,  chickpeas, and faba 

beans) dur ing  21 Apr - 2 May, 1985, a t  ICARDA's s ta t fons ,  Tel Hadya 

and Lat tak ia .  The course was attended by 15 t r a i n i n g  p a r t i c i p a n t s  from 

the  various Syr ian research s ta t ions .  



Disease aspects o f  the  food legumes and cerea l  crops were t h e  

main theme i n  t h e  course. These covered b io logy  o f  pathogens, 

epidemiology o f  diseases, and c o n t r o l  measures f o r  diseases. 

Techniques t o  c rea te  e p i p h y t o t i c s  and sco r ing  damage i n  t h e  f i e l d  and 

green house were g iven h igh  p r i o r i t y .  

6.1.4. Seed Technology T r a i n i n g  Course 

The Arab Organizat ion f o r  A g r i c u l t u r a l  Development (AOAD) and 

the  I n t e r n a t i o n a l  Center f o r  A g r i c u l t u r a l  Research i n  Dry Areas 

(ICAROA) conducted t h e  Seed Technology Course dur ing  

9-26 September, 1985, a t  Tel Hadya research s ta t i on .  The course was 

attended by 19 p a r t i c i p a n t s  f rom 9 coun t r i es  (Syr ia,  Saudi Arabia, 

Yemen Arab Republ i c ,  Peoples Democratic Republ i c  o f  Yemen, Jordan, 

Alger ia,  I raq ,  Morocco, and Sudan). 

The course covered genera1 aspects o f  seed technology t o  

inc lude:  v a r i e t y  t es t i ng ,  seed heal th,  processing, storage, 

c e r t i f i c a t i o n ,  and marketing. P r a c t i c a l  s k i l l s  i n  these areas o f  seed 

technology were a l s o  covered f o r  ICARDA mandated crops. I n  add i t ion ,  

t o p i c s  on breeding and product ion o f  food legumes ( l e n t i l s ,  faba beans, 

and k a b u l i  chickpeas) were covered. 

6.2. I n d i v i d u a l  T r a i n i n g  

The Food Legume Improvement Program increased the  oppor tun i t i es  

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 .  Eighteen t r a i n i n g  p a r t i c i p a n t s  were 

hosted by the  program du r ing  1985. This  represents a 50% increase over 



1984. The increase i n  number i s  accompanied by, d i v e r s i t y  i n  the  

t o p i c s  o f f e r e d  as shown i n  Table 6.1. The p a r t i c i p a n t s  pe r iod  of s tay  

ranged f rom two weeks t o  seven months. 

I n  t h i s  category t h e  t r a i n i n g  p a r t i c i p a n t s  va r ied  i n  academic 

background as w e l l  as working experience. Many conducted experimental 

research j o i n t l y  w i t h  I C A R D A  s c i e n t i s t s .  The r e s t  were t r a i n e d  i n  

s k i l l s  t o  t h e  t o p i c s  shown i n  Table 6.1. Each t o p i c  was addressed i n  a 

modul lar f ash ion  t o  i nc lude  f i e l d  and l abo ra to ry  p r a c t i c a l s  as w e l l  as 

v i sua l  aids. 

Degree t r a i n i n g ,  where t h e  students r e g i s t e r  a t  a u n i v e r s i t y  

and conduct t h e s i s  research a t  ICARDA research s ta t i ons ,  i s  a l so  shown 

i n  Table 6.1. 

6.3. Training Reference M a t e r i a l  

The program made i t s  f i r s t  s l ide- tape a u d i o - t u t o r i a l  module 

e n t i t l e d  "Screening Chickpeas f o r  Resistance t o  Ascochyta b l i g h t " .  

This module so f a r  had been used i n  t h e  1985 r e s i d e n t i a l  course, 

in -count ry  courses i n  Morocco and Pakistan, and spec ia l i zed  pathology 

course a t  Tel Hadya Research Stat ion.  The feed-back from the  t r a i n i n g  

p a r t i c i p a n t s  and t h e  h i g h  demand f rom t h e  na t i ona l  programs ind i ca ted  

t h a t  t h e  o b j e c t i v e  o f  producing t h i s  reference ma te r ia l  was met. New 

reference ma te r ia l  i n  press inc ludes "Food Legumes Crop Physiology" and 

"Proceedings o f  a T ra in ing  Course on Ascochyta B l i g h t  Resistance i n  

Chickpeas". 



Table 6.1. P a r t i c i p a n t s  i n  i n d i v i d u a l  t r a i n i n g  a t  Food Legumes Improvement Program, 
ICARDA, du r ing  1985. 

T r a i n i n g  Category Subject Dura t ion  Country No. 

Senior Research Fe l low Agronony/Physiology 7 months I n d i a  1 

Tra in ing  Research AgronoqyJdata 
Associate c o l l e c t i o n  

One month Sudan 3 

Fie1 d exper imentat ion Two months Tun is ia  1 
and data c o l l e c t i o n  

L e n t i l  breeding Two months Pakis tan 1 
Two weeks Morocco 1 
One year  UK 1 

Pathology (Faba beans 6 months Morocco 1 
and chickpeas) 3 weeks Tun is ia  1 

3 months E th iop ia  1 

Data c o l l e c t i o n  X One month Sudan 1 
cross ing  techniques 

F i e l d  X l abo ra to ry  3 months E t h i o p i a  1 
research equipment 
X c ross ing  techniques 

Mic rob io logy  lab. One month Sudan 1 
techniques 

Entomology One month S y r i a  1 

Faba bean breeding f o r  Four months Netherlands 1 
Orobanche res is tance 

High Degree: 

Research Scholar(M.Sc.) Agronomy 
Pathology 

Four months Germany 1 
Four months Afghanistan 1 

Research Fe l low (Ph.D. ) Agronomy/Physiology Three years Sy r i  a 1 
Breeding Three years Egypt - 1 

Tota l  20 
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