




CONTENTS 

PAGE 

In t roduc t i on  1 

1. New Gernplasm i n  1985/1986 
2. Character izat ion and Evaluat ion 

2.1. Evaluat ion o f  Cereal Germplasm 6 
2.2. M u l t i p l i c a t i o n  and Character izat ion o f  

Food Legume Germpl asm 

3. Docurnentation and Data Management 

4. Rejuvenation, Conservation, and D i s t r i b u t i o n  

o f  Germplasm 

5. Genetic Resources-Related Research 
5.1. Electrophoresis Studies 

5.2. Evaluat ion o f  Durum Wheat Landraces 

6. Seed Health Laboratory 

6.1. Seed Health Tests 

6.2. F i e l d  Inspect ion 

6.3. E f fec ts  o f  Seed Treatment Fungicides 

on Barley 

7. Vi ro logy 

7.1. Virus Surveys 

7.2. Germplasm Evaluat ion f o r  Virus Resistance 

7.3. Detect ion o f  Seed-borne Viruses o f  Faba bean 

7.4. Anti sera Production 

7.5. Virus Reservoi r s  

7.6. Workshop 

8. Tra in ing  

Pub1 i c a t i  ons 52 



GENETIC RESOURCES PROGRAU 

The o v e r a l l  o b j e c t i v e  o f  t h e  Genet ic  Resources Program (GRP) i s  t o  

c o l l e c t ,  sa feguard and promote t h e  u t i l i z a t i o n  o f  g e n e t i c  resources of 

c rop species which a r e  o f  i n t e r e s t  t o  ICARDA. I n  pu rsu ing  t h i s  major  

o b j e c t i v e ,  t h e  program undertakes c o l l e c t i n g  m iss ions  and cont inues t o  

s t reng then  and enhance i t s  work on t h e  c h a r a c t e r i z a t i o n ,  e v a l u a t i o n ,  

documentat ion and conserva t ion  o f  t h e  Cen te r ' s  germplasm. The GRP a l s o  

undertakes s h o r t  t r a i n i n g  courses and conducts g e n e t i c  resource 

research on a  modest sca le .  Weaknesses i n  any o f  these  program 

elements cou ld  s e r i o u s l y  endanger t h e  germplasm c o l l e c t i o n s  and impede 

t h e  use o f  t h e  g e n e t i c  resources. Strenuous and p e r s i s t e n t  e f f o r t s  

a r e  be ing  made t o  remove d e f i c i e n c i e s  and s t reng then  t h e  va r ious  

a c t i v i t i e s  i n  o rde r  t o  e s t a b l i s h  a  balanced and e f f e c t i v e  work 

program. 

The Seed Hea l th  Laboratory  which forms p a r t  o f  t h e  program 

con t inues  t o  m o n i t o r  t h e  movement o f  germplasm and b r e e d e r ' s  m a t e r i a l  

t o  p r o t e c t  a g a i n s t  t h e  a c c i d e n t a l  spread o f  seed-borne diseases and 

pests .  The V i r o l o g y  Laboratory ,  a l s o  a  p a r t  o f  t h e  program has 

ma in ta ined  i t s  ma jo r  o b j e c t i v e s  t o  s tudy  t h e  i n c i d e n c e  o f  v i r u s  

diseases and develop c o n t r o l  methods and t o  screen f o r  v i r u s  diseases 

bo th  on p l a n t  and seed m a t e r i a l s .  

I n  1985186, t h e  GRP con t inued  as i n  t h e  l a s t  two years ,  t o  

emphasize t h e  e v a l u a t i o n ,  documentat ion,  r e j u v e n a t i o n  and s torage o f  

t h e  germplasm h o l d i n g s  as p r i o r i t y  program components. But no tab le  

progress was a l s o  achieved i n  e n l a r g i n g  t h e  germplasm c o l l e c t i o n s  i n  

response t o  t h e  expressed needs o f  t h e  breeders.  Two o t h e r  program 

elements, g e n e t i c  resource research and t r a i n i n g ,  cont inued as 

low-keyed a c t i v i t i e s  as personnel  and o t h e r  c o n s t r a i n t s  i n h i b i t e d  

f u r t h e r  development. 

I n t e r e s t i n g  program h i g h l i g h t s  i n  1985/86 were: 

- A t o t a l  o f  2369 new access ions were ob ta ined  f rom c o l l e c t i o n  

miss ions i n  Syr ia ,  Turkey and Pak is tan.  I n  a d d i t i o n ,  2977 new 

e n t r i e s  were acqu i red  f rom genebanks and o the r  i n s t i t u t e s  abroad. 



The t o t a l  number of accessions i n  t h e  germplasm c o l l e c t i o n s  i s  now 

70,091. 

- M u l t i p l i c a t i o n  of 200 new access ions o f  durum wheat, 531 o f  bread 

wheat and 4498 new samples of b a r l e y  f o r  c h a r a c t e r i z a t i o n  and 

e v a l u a t i o n .  

- Re juvena t ion  o f  2844 e n t r i e s  of durum wheat, 1691 o f  b a r l e y ,  2869 

o f  \cicia, 536 e n t r i e s  o f  Lathyrus,  3020 chickpea accessions, and 

1911 l e n t i l  e n t r i e s  t o  meet s t o r a g e  requirement.  

- M u l t i p l i c a t i o n  and e v a l u a t i o n  of 4030 e n t r i e s  o f  durum wheat, 477 

o f  bread wheat, and r e c e n t l y  acqu i red  access ions o f  T r i t i c u m  

tu rg idum var.  d i cocco ides  (885) ,  ch ickpea (525),  l e n t i l  (258),  w i l d  

spec ies  o f  chickpeas (24)  and w i l d  spec ies  o f  l e n t i l s  (111). 

- The p r o d u c t i o n  of t h e  f i r s t  volume o f  t h e  Bar ley  Catalog, t h e  

e n t i r e  t e x t  o f  which was produced camera-ready, s o l e l y  by t h e  GRP 

s t a f f .  

- A t o t a l  o f  42,127 passpor t  d e s c r i p t o r s  were ass igned t o  t h e  va r ious  

c r o p  species,  16,711 c o l l e c t i o n  d e s c r i p t o r s  were documented and 

206,590 i t e m s  o f  eva lua ton  d a t a  were added t o  t h e  g e n e t i c  resources 

da ta  base. 

- A l t o g e t h e r  3000 accessions o f  durum wheat, 500 o f  bread wheat, 100 

e n t r i e s  o f  b a r l e y ,  2770 access ions o f  ch ickpea and 1300 seed 

samples o f  l e n t i l  were processed and p laced  i n  medium-term storage. 

- Exper iments us ing  po lyac ry lamide  g e l  e l e c t r o p h o r e s i s  ( a )  

demonstrated t h e  presence o f  a d d i t i o n a l  gene t i c  v a r i a t i o n  i n  new 

l e n t i l  accessions which were r e c e n t l y  c o l l e c t e d  and ( b )  revea led a 

wide range o f  gene t i c  d i v e r s i t y  i n  w i l d  spec ies  o f  l e n t i l  and 

chickpea. 

- A d e t a i l e d  e v a l u a t i o n  s tudy on durum wheat l and races  f rom Greece 

suggested t h a t  t h i s  t y p e  o f  germplasm should  be e x p l o i t e d  more 

f u l l y  t o  enhance t h e  impact o f  durum wheat b reed ing  programs. 

- The Seed Hea l th  Laboratory  performed t e s t s  i n  a t o t a l  o f  4415 

samples o f  seed lo ts  and germplasm. The SHL a l s o  i n i t i a t e d  a s tudy  

on t h e  e f f e c t s  o f  seed-treatment chemica ls  on ge rm ina t ion  and 

s e e d l i n g  growth o f  b a r l e y .  

- The V i r o l o g y  Sec t ion  expanded i t s  work on v i r u s  survey t o  i n c l u d e  



Sudan and Egypt, eva lua ted  ce rea l  crops and faba bean f o r  

r e s i s t a n c e  t o  t h e  most p r e v a l e n t  v i r u s  diseases and w i t h  t h e  SHL, 

i n i t i a t e d  seed h e a l t h  t e s t i n g  o f  faba bean f o r  seed-borne v i ruses .  

Shor t - term t r a i n i n g  was g i v e n  t o  10 r e g i o n a l  s c i e n t i s t s  and 

t e c h n i c i a n s  a l though  t h e  program i s  severe ly  handicapped by t h e  

l a c k  o f  s e n i o r  personnel  and f a c i l i t i e s .  

1. New germplasm i n  1985/1986 

Ongoing research a t  ICARDA has cont inued t o  h i g h l i g h t  t h e  ever 

i n c r e a s i n g  impor tance o f  landraces and w i l d  r e l a t i v e s  i n  p r o v i d i n g  

a d d i t i o n a l  v a r i a b i l i t y  t h a t  can be e x p l o i t e d  f o r  i n c r e a s i n g  crop 

p roduc t ion  and s t a b i l i z i n g  y i e l d .  Germplasm o f  landraces from 

t a r g e t  areas i n  h i g h  a l t i t u d e  reg ions  and from s t r e s s  environments 

a r e  s p e c i f i c  requ i rements  o f  t h e  breeders  a t  ICARDA. A lso,  

broad-based germplasm o f  t h e  w i l d  and r e l a t e d  c rop  species a r e  

r e q u i r e d  t o  i n c o r p o r a t e  d e s i r a b l e  t r a i t s  such as d isease 

r e s i s t a n c e ,  drought  t o l e r a n c e ,  improved g r a i n  q u a l i t y  and increased 

t i l l e r i n g  c a p a c i t y  i n t o  t h e  c u l t i v a r s  now be ing  grown, I n  1985186 

s t a f f  members o f  t h e  GRP p a r t i c i p a t e d  w i t h  n a t i o n a l  programs and 

o t h e r  s c i e n t i s t s  and conducted c o l l e c t i n g  m iss ions  i n  Pak is tan,  

S y r i a  and Turkey. 

Pak is tan  i s  cons idered an impor tan t  centet  o f  d i v e r s i t y  f o r  

w i n t e r  ce rea ls .  Cereal germplasm from Bal uch i  s tan and t h e  n o r t h e r n  

areas o f  Pak is tan  i s  p o o r l y  represented i n  ICARDA's c o l l e c t i o n .  

New c u l t i v a r s  a r e  r a p i d l y  r e p l a c i n g  o l d  landraces i n  many areas and 

t h e  w i l d  and r e l a t e d  spec ies  a r e  f a s t  d i sappear ing  because o f  

ove rg raz ing  and changing p a t t e r n s  o f  l a n d  use. The main o b j e c t i v e  

of  a  j o i n t  m iss ion  w i t h  t h e  P l a n t  Genet ic Resources Laboratory  o f  

t h e  Pak is tan  A g r i c u l t u r a l  Counc i l  was t o  o b t a i n  Aegi lops spp. and 

b a r l e y  landraces f rom l i a l u c h i s t a n  and c u l t i v a t e d  landraces o f  wheat 

and b a r l e y  f rom t h e  mountainous reg ions  i n  t h e  Nor thern Provinces. 

As many as 110 s i t e s  which were n o t  covered i n  p rev ious  m iss ions ,  

were sampled i n  June and J u l y ,  1986, when a  t o t a l  o f  5000 



k i l o m e t e r s  were t r a v e l  l e d  by car .  A l t o g e t h e r  242 p o p u l a t i o n  

samples and 261 s i n g l e  head c o l l e c t i o n s  were ob ta ined  f o r  c e r e a l s ;  

a l s o  58 e n t r i e s  o f  f o rage  and food  legumes were c o l l e c t e d .  T h i s  

new germplasm c o n s i s t e d  o f  93 samples of bread wheat, 36 o f  b a r l e y ,  

52 o f  Aeg i lops  spp., one sample of Hordeum spontaneum, 3 o f  

T r i t i c u m  compactum, 11 access ions o f  V i c i a  s a t i v a ,  3 o f  Lathyrus -- 
spp., 24 e n t r i e s  o f  Medicago s a t i v a ,  8 o f  V. faba, 3 l e n t i l  - -  
access ions and 9 Pisum sa t i vum accessions. 

A t r i p a r t i t e  m iss ion  t o  c o l l e c t  w i l d  legume germplasm i n  S y r i a  

was undertaken f rom 19 March t o  3 June, 1986. The t h r e e  

c o l l a b o r a t i n g  groups i n v o l v e d  were t h e  V ic ieae  P r o j e c t  Groups f rom 

t h e  U n i v e r s i t y  o f  Southampton, England, members o f  t h e  Genet ic 

Resources Program of ICARDA and members o f  t h e  Sy r ian  Nat iona l  

Program. I n  a d d i t i o n  t o  a c t i v e  s t a f f  p a r t i c i p a t i o n ,  t h e  GRP ac ted  

as hos t  f o r  t h e  m i s s i o n  and p rov ided  ass is tance  throughout  t h e  

course o f  t h e  c o l l e c t i n g  a c t i v i t i e s .  The m i s s i o n  focused on t h e  

areas i n  S y r i a  r i c h  i n  legume germplasm. Each area was v i s i t e d  

t w i c e ,  once t o  l o c a t e  c o l l e c t i n g  s i t e s  and i d e n t i f y  t h e  spec ies  

p resen t  and l a t e r  when t h e  p l a n t s  matured, t o  c o l l e c t  seed samples. 

Herbarium voucher specimens and Rhizobium samples were a l s o  

ob ta ined  d u r i n g  t h e  f i r s t  v i s i t  f o r  a l a r g e  p r o p o r t i o n  o f  t h e  seed 

accessions c o l l e c t e d .  

A t o t a l  o f  1341 seed samples were c o l l e c t e d  (Tab le  1) .  A 

complete d u p l i c a t e  s e t  o f  seed samples, herbar ium specimens and t h e  

r e l a t e d  i n f o r m a t i o n  i s  h e l d  a t  ICARDA. Many o f  t h e  -, Lathyrus 

and Medicago spec ies  c o l l e c t e d  have p o t e n t i a l  as fo rage  crops 

(e.g. V i c i a  s a t i v a ,  V, v i l l o s a ,  V, noeana, V, hyaeniscyamus, 

V. narbonensis,  Lathyrus ochrus, C, marmoratus and annual medics).  - 
Many i m p o r t a n t  and c l o s e l y  r e l a t e d  w i l d  r e l a t i v e s  o f  food  legumes 

such as Pisum fulvum, Lens o r i e n t a l i s ,  C, n i g r i c a n s ,  L. ervo ides,  - - 
C i c e r  judaicum, C, p i n n a t i f i d u m  and t h e  V i c i a  -- narbonens is  complex 

( i n c l u d i n g  one new and some r a r e  spec ies  c l o s e l y  r e l a t e d  t o  faba 

bean) were a l s o  obta ined.  



Tab le  1. Legune gennplasm c o l l e c t e d  i n  S y r i a  b y  
t h e  Southampton/ICARDA/ARC Doma miss ion,  
1986. 

Nunber o f  species.  
subspecies, and Nunber o f  

Genus b o t a n i c a l  v a r i e t i e s  access ions 

V i c i a  
L a t h y r u s  
P i  sum - 
Lens - 
Cicer  
-go 
Lupi  nus 

To ta l  90 1341 

I n  a d d i t i o n  t o  t h e  germplasm c o l l e c t e d  by t h i s  m iss ion ,  an 

a d d i t i o n a l  3 samples o f  w i l d  ch ickpeas (C. - judaicum and - C. b i jugum) 

and 8 p o p u l a t i o n  samples o f  w i l d  l e n t i l s  (L .  - o r i e n t a l i s  and C, 
ervo ides )  were ob ta ined  d u r i n g  s h o r t  c o l  l e c t i n g  t r i p s  undertaken by 

GRP s t a f f  t o  o t h e r  p a r t s  o f  S y r i a  n o t  covered by t h e  m iss ion .  

I n  another  j o i n t  c o l l e c t i n g  m i s s i o n  w i t h  t h e  Department o f  

A g r i c u l t u r e ,  Western A u s t r a l i a ,  germplasm o f  n a t u r a l l y - o c c u r i n g  annual 

fo rage  legumes was c o l l e c t e d  f rom a range o f  h a b i t a t s  v a r y i n g  i n  s o i l  

t ype ,  r a i n f a l l  and a l t i t u d e .  Regions n o t  covered p r e v i o u s l y  were 

sampled i n  Nor th  West S y r i a  and i n  Gaziantep, Hatay, Sayhan and Adana 

p rov inces  i n  Turkey. Dur ing a ten-day p e r i o d ,  456 samples were 

obta ined.  Annual Medicago species (145 accessions o f  15 spec ies)  and 

T r i f o l i u m  spp. (272 e n t r i e s  o f  23 spec ies)  represented t h e  b u l k  o f  t h e  

c o l l e c t i o n .  V i c i a  spp. (14 e n t r i e s ) ,  Lathyrus spp. ( 7  access ions)  and 

T r i g o n e l l a  (10 access ions)  were a l s o  ob ta ined  a long  w i t h  a few e n t r i e s  

o f  Ast raga l  us, Scorp iurus and Lupinus. 

A l t o g e t h e r ,  t h e  germplasm ob ta ined  i n  these c o l l e c t i n g  m iss ions  

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



ICARDA c o l l e c t i o n .  Seeds w i l l  be m u l t i p l i e d  d u r i n g  t h e  1986/87 season 

t o  pe rmi t  comprehensive c h a r a c t e r i z a t i o n  and e v a l u a t i o n  o f  t h i s  new 

gene t i c  m a t e r i a l .  

I n  a d d i t i o n  t o  f i e l d  exped i t i ons ,  seed samples o f  germplasm were 

requested and ob ta ined  from d i f f e r e n t  gene t i c  resources c o l l e c t i o n s .  

A  t o t a l  o f  5346 new samples from 26 c o u n t r i e s  were added t o  t h e  ICARDA 

germplasm c o l l e c t i o n s  (Table  2). 

2. C h a r a c t e r i z a t i o n  and E v a l u a t i o n  

The c h a r a c t e r i z a t i o n  and e v a l u a t i o n  of  germplasm accessions i n  

c o l l e c t i o n s  i s  a  p r e r e q u i s i t e  t o  t h e i r  p o t e n t i a l  e x p l o i t a t i o n  and 

t h e i r  conserva t ion  i n  genebanks. U t i l i z a t i o n  i n  breeding programs i s  

t h e  u l t i m a t e  j u s t i f i c a t i o n  f o r  c r o p  gene t i c  resources work. A  broad 

range o f  g e n e t i c  d i v e r s i t y  i n  t h e  germplasm c o l l e c t i o n  i s  r e q u i r e d  by 

breeders and researchers.  Eva1 u a t i o n  da ta  complement passpor t  

i n f o r m a t i o n  t o  p r o v i d e  a  b e t t e r  understanding o f  t h e  range o f  

d i v e r s i t y  t h a t  e x i s t s  i n  germplasm c o l l e c t i o n s .  S t a f f  members o f  t h e  

GRP a r e  a c t i v e l y  i n v o l v e d  i n  j o i n t  e v a l u a t i o n  p r o j e c t s  w i t h  c rop  

s c i e n t i s t s  t o  c h a r a c t e r i z e  t h e  Cen te r ' s  germplasm. I n  1985/86, more 

emphasis was p laced  on t h e  e v a l u a t i o n  o f  durum wheat accessions, 

T r i t i c u m  d icocco ides,  and w i l d  spec ies o f  l e n t i l s  and chickpeas. 

2.1. E v a l u a t i o n  o f  c e r e a l  gemplasm 

2.1.1. E v a l u a t i o n  of d u r m  wheat gemplasm 

W i t h i n  t h e  framework o f  a  c o l l a b o r a t i v e  p r o j e c t  which i s  supported 

by t h e  I t a l i a n  Government, 4030 e n t r i e s  o f  durum wheat were eva luated 

f o r  22 q u a n t i t a t i v e  and q u a l i t a t i v e  t r a i t s .  F i e l d  observat ions 

inc luded  s e e d l i n g  emergence and v i g o r ,  l ow  temperature damage, growth 

h a b i t  and growth c l a s s ,  days t o  heading, p r o d u c t i v e  t i l l e r i n g  

capac i ty ,  awnedness, f l a g  l e a f  s i z e  and shape, f l a g  l e a f  a t t i t u d e ,  

waxiness o f  p l a n t ,  p l a n t  h e i g h t ,  days t o  m a t u r i t y ,  l o d g i n g  res is tance ,  



Table 2. Status o f  t h e  germplasm c o l l e c t i o n s  a t  ICARDA i n  1986. 

Crop 

Number o f  accessions 

i n  i n  
medi um term t o  be long term 

New Tota l  storage m u l t i p l i e d  storage 

Cerea 1 s 
Barley 304 15195 12624 500 
Durum wheat 784 19230 3000 8869 5475 
Bread wheat 621 3219 1000 2219 
Wild r e l a t i v e s  1129 2885 2885 

Food legumes 
Lenti  1 231 6412 5581 7 52 4958 
Chickpea 265 6185 5577 646 
Faba bean 66 3371 3305 3371 
Wild  Lens spp. 89 190 111 190 
Wild Z r  spp. 10 40 22 30 

Forages 
Annual medics 334 3911 3911 175 
P i  sum spp. 69 3299 3299 3221 
Uic ia  spp. 623 3544 3204 1067 
T r i  f 01 i um spp. 42 5 1212 1212 
T r i  gone1 l a  spp. 10  154 154 
Astragalus spp. 2 312 312 
Lathyrus spp. 384 9 32 838 469 

Tota 1 



r e s i s t a n c e  t o  S e p t o r i a  t r i t i c i  ( l e a f  b l o t c h )  P u c c i n i a  s t r i i f o r m i s  

(ye1 l o w  r u s t )  and T i l l e t i a  c a r i e s  (bun t ) .  C h a r a c t e r i z a t i o n  o f  t h e  

sp ikes  f o r  t r a i t s  such as number o f  s p i k e l e t s  p e r  sp ike,  s p i k e  

d e n s i t y ,  s p i k e  leng th ,  glume h a i r i n e s s ,  awn c o l o u r ,  glume co lou r ,  and 

number of seeds p e r  s p i k e l e t ,  was done i n  t h e  l a b o r a t o r y .  The r e s u l t s  

o f  t h i s  e v a l u a t i o n  work a r e  be ing  documented and prepared f o r  

analyses, and subsequent ly,  w i l l  be pub1 i shed  i n  a  ca ta log .  

2.1.2. Evaluation of selected accessions o f  durum wheat 

I n  a  c o l l a b o r a t i v e  p r o j e c t  w i t h  Dr.S. Jana ( U n i v e r s i t y  o f  

Saskatchewan, Canada), 100 access ions from t h e  ICARDA durum wheat 

c o l l e c t i o n  which p r e v i o u s l y  were screened f o r  drought  t o l e r a n c e  i n  

Canada, were eva lua ted  f o r  g r a i n  y i e l d ,  days t o  heading, days t o  

m a t u r i t y  and p l a n t  h e i g h t  a t  Tel Hadya, Breda and Bouider.  The t e s t  

e n t r i e s  t o g e t h e r  w i t h  Sham 1, Hourani  and 10 a d d i t i o n a l  Canadian check 

v a r i e t i e s ,  were p l a n t e d  i n  s i n g l e  row p l o t s  i n  an augmented des ign  

exper iment.  The mean g r a i n  y i e l d  f o r  each check v a r i e t y ,  t h e  number 

o f  t e s t  e n t r i e s  which exceeded t h e  y i e l d s  o f  t h e  checks, and t h e  

number o f  t e s t  e n t r i e s  which a l s o  s i g n i f i c a n t l y  exceeded t h e  y i e l d  o f  

t h e  checks a t  t h e  t h r e e  l o c a t i o n s  a r e  presented i n  Table 3. At Tel 

Hadya, P e l l i s s i e r  was t h e  h i g h e s t  y i e l d i n g  check v a r i e t y  f o l l o w e d  by 

Sham 1 which was t h e  h ighes t  y i e l d i n g  one a t  Breda and Bouider. The 

number o f  access ions a t  Tel Hadya which exceeded t h e  check v a r i e t i e s  

ranged from 7 f o r  P e l l i s s i e r  t o  58 f o r  Hercules.  Only one accession 

s i g n i f i c a n t l y  o u t y i e l d e d  a check v a r i e t y  (Hercu les )  a t  t h i s  l o c a t i o n .  

The number o f  germplasm e n t r i e s  exceeding t h e  y i e l d s  o f  t h e  check 

v a r i e t i e s  a t  Breda and a t  Bouider  where t h e  r a i n f a l l  was less ,  

i nc reased  s i g n i f i c a n t l y  (Tab le  3).  Th is  increase,  however, was n o t  as 

g r e a t  f o r  t h e  number o f  e n t r i e s  which s i g n i f i c a n t l y  o u t y i e l d e d  t h e  

checks a t  these  two l o c a t i o n s .  Breda and Bouider  would t h e r e f o r e  

appear t o  be p r e f e r a b l e  l o c a t i o n s  f o r  e v a l u a t i o n  o f  t r a i t s  impor tan t  

i n  s t r e s s  environments.  The r e s u l t s  o f  t h i s  e v a l u a t i o n  s tudy would 

i n d i c a t e  t h a t  t h e  m u l t i l o c a t i o n  assessment o f  germplasm p r o v i d e  more 
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meaningful  i n f o r m a t i o n .  M u l t i l o c a t i o n  e v a l u a t i o n  should  t h e r e f o r e  be 

a  s t rong  o p t i o n  when d e t a i l e d  germplasm a p p r a i s a l  on a  l i m i t e d  number 

o f  access ions i s  contemplated. 

2.1.3. E v a l u a t i o n  o f  T r i t i c u m  t u r g i d u m  var.  d i c o c c o i d e s  

A c o l l e c t i o n  o f  855 e n t r i e s  o f  d i cocco ides  o f  which 809 o r i g i n a t e d  

f rom I t a l y ,  Jordan, Pa les t i ne ,  S y r i a  and Turkey and 46 f rom unknown 

sources, was e v a l u a t e d  f o r  23 c h a r a c t e r s  and t h r e e  d iseases ( y e l l o w  

r u s t ,  l e a f  r u s t ,  and b a r l e y  dwar f  d iseases) .  Th is  was a  c o l l a b o r a t i v e  

t r i a l  w i t h  t h e  Cereal  Improvement Program. I n d i v i d u a l  p l a n t s  were 

grown 20 cm a p a r t  w i t h  10 d i f f e r e n t  checks; each check had s p e c i f i c  

t r a i t s  t h a t  served as s tandards f o r  e v a l u a t i n g  t h e  d i cocco ides  

e n t r i e s .  

V a r i a t i o n  was observed f o r  a l l  t h e  t r a i t s  recorded. The r e s u l t s  o f  

9  q u a n t i t a t i v e  t r a i t s  a r e  presented i n  Table 4. The germplasm f rom 

S y r i a  and Turkey had a  wide range o f  v a r i a b i l i t y  f o r  a l l  t h e  n i n e  

t r a i t s .  V a r i a t i o n  f o r  days t o  heading was g r e a t e s t  i n  t h e  I t a l i a n  

m a t e r i a l  which i n c l u d e d  some l a t e  heading e n t r i e s .  E a r l y  heading 

accessions were found i n  t h e  germplasm f rom Jordan and Pa les t ine .  The 

Sy r ian  and Jo rdan ian  germplasm were more d i v e r s e  f o r  days t o  m a t u r i t y ;  

t h e  v a r i a b i l i t y  i n  t h i s  t r a i t  was r e l a t i v e l y  smal l  f o r  t h e  I t a l i a n  and 

Turk i sh  m a t e r i a l s  which were a l s o  g e n e t i c a l l y  d i v e r s e  f o r  heading 

t ime.  F l a g  l e a f  l e n g t h  and w i d t h  were v a r i a b l e  throughout  t h e  

c o l l e c t i o n  b u t  moreso i n  t h e  germplasm f rom Jordan, S y r i a  and Turkey 

which a l s o  had a  broad d i v e r s i t y  f o r  t i l l e r i n g  c a p a c i t y .  V a r i a t i o n  

f o r  p l a n t  h e i g h t  was seen r e a d i l y  i n  t h e  Jordanian, S y r i a n  and T u r k i s h  

germplasm. E n t r i e s  f rom I t a l y  were r e l a t i v e l y  t a l l  whereas some of 

t h e  s h o r t e s t  p l a n t s  were de tec ted  i n  t h e  Jordan ian germplasm. Sp ike  

c h a r a c t e r i s t i c s  (number o f  sp i kes  p e r  p l a n t ,  s p i k e  l e n g t h ,  number of 

s p i k e l e t  groups p e r  s p i k e  and awn l e n g t h )  were a l s o  w i d e l y  v a r i a b l e  

throughout  t h e  e n t i r e  c o l l e c t i o n .  Th is  p a t t e r n  o f  wide g e n e t i c  

d i v e r s i t y  was a l s o  observed f o r  t h e  q u a l i t a t i v e  t r a i t s  (growth c l a s s ,  

e a r l y  v igour ,  j u v e n i l e  growth h a b i t ,  waxiness o f  p l a n t s ,  l e a f  
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a t t i t u d e ,  glume h a i r i n e s s  and c o l o u r ,  l o d g i n g  r e s i s t a n c e ,  awn c o l o u r ,  

sp i ke  d e n s i t y  and seed s i z e  and c o l o u r ) .  P r e l i m i n a r y  screen ing was 

a l s o  c a r r i e d  ou t  on t h e  e n t i r e  d i cocco ides  c o l l e c t i o n  f o r  

s u s c e p t i b i l i t y  t o  ye1 low  r u s t ,  l e a f  r u s t ,  and b a r l e y  dwarf  y e l l o w  

r u s t .  React ion t o  these d iseases was v a r i a b l e .  Some e n t r i e s  had 

combined r e s i s t a n c e  t o  two and l e s s  f r e q u e n t l y ,  a l l  t h r e e  diseases. 

I n  ano the r  e v a l u a t i o n  study, 1 7  p o p u l a t i o n s  o f  d i cocco ides ,  11 f rom 

S y r i a  and 6  f rom Jordan, were c h a r a c t e r i z e d  f o r  25 t r a i t s  t o  assess 

t h e  v a r i a b i l i t y  w i t h i n  and between popu la t i ons .  Seeds o f  each 

p o p u l a t i o n  sample were germinated i n  a  p l a s t i c  house and t r a n s p l a n t e d  

i n  t h e  f i e l d  20 cm a p a r t  t o  p e r m i t  f u l l  express ion o f  t i l l e r i n g  

c a p a c i t y  and o t h e r  t r a i t s .  The summary s t a t i s t i c s  f o r  8  t r a i t s  a r e  

presented i n  Table 5. 

Genet ic d i v e r s i t y  f o r  these c h a r a c t e r s  was observed w i t h i n  and 

between p o p u l a t i o n s ;  t h i s  d i v e r s i t y  was much more pronounced between 

p l a n t s  o f  t h e  same p o p u l a t i o n  than  between popu la t i ons .  On t h e  whole, 

t h e  Sy r ian  p o p u l a t i o n s  appear t o  be more g e n e t i c a l l y  d i v e r s e  than t h e  

Jordan ian m a t e r i a l .  For example, t h r e e  p o p u l a t i o n s  f rom Jordan 

(J-18- lE,  5-18 E and 5-22) had t h e  same minimum and maximum va lues 

(126 and 146) f o r  number o f  days t o  heading. To a  l e s s  e x t e n t ,  t h i s  

s i m i l a r i t y  i n  t h e  range o f  v a r i a t i o n  was de tec ted  f o r  c e r t a i n  t r a i t s  

i n  some o f  t h e  Sy r ian  p o p u l a t i o n s  as i n  t h e  case o f  20096-SYR and 

20121-SYR f o r  t i l l e r i n g  capac i t y ,  20096-SYR and 20121-SYR f o r  number 

o f  sp i kes  p e r  p l a n t  and 20085-SYR and 20124-SYR f o r  number o f  s p i k e l e t  

groups pe r  sp ike.  It i s  specu la ted  t h a t  t h e  g e n e t i c  d i v e r s i t y  f o r  

these and o t h e r  t r a i t s  would be even g r e a t e r  i n  a  l a r g e r  number o f  

p o p u l a t i o n s  c o l l e c t e d  from more d i v e r s e  environments.  

The g e n e t i c  v a r i a t i o n  w i t h i n  and between p o p u l a t i o n s  were a1 so 

s i g n i f i c a n t 1  y  wide f o r  k e r n e l  c o l o u r  and s i z e ,  c o l e o p t i l e  c o l o u r ,  

e a r l y  v igour ,  l o d g i n g  res i s tance ,  growth h a b i t ,  l e a f  s i z e  and shape, 

waxiness, g rowth  c l a s s ,  awn l e n g t h  and glume co lou r .  

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

d i cocco ides  e n t r i e s  a r e  a  v a l u a b l e  source o f  g e n e t i c  m a t e r i a l  which 

can be e x p l o i t e d  i n  b reed ing  programs. Also,  t h e  r e s u l t s  u n d e r l i n e  



Table 5. Mean. minimum and maximum values for 8 characters i n  17 populations for 8 t r a i t s  
1. t u rg idm var. dicoccoides. 1985186. - 

N u ~ e r  of days M e r  o f  days Flag l ea f  length Flag leaf width 
t o  heading t o  maturity 

Populations Mean Win. Max. hean Win. Ibx. Mean Min. Max. 

(contd . )  

Populations 

T i l l e r i ng  capacity 

Kean Mtn. Max. 

llrnber of spikes1 
spike 

Rean Min. ma. 

length (a) Nuder of spikelet 
groups/spike 

Rean Min. Max. Rean Mln. Max. 



t h e  need t o  i n i t i a t e  o rgan ized  c o l l e c t i n g  m i s s i o n  f o r  t h i s  w i l d  

species. The impor tance o f  c o l l e c t i n g  and e v a l u a t i n g  s i n g l e  head 

e n t r i e s  as opposed t o  p o p u l a t i o n  samples on ly ,  t o  i d e n t i f y  t h e  t r u e  

v a r i a t i o n  o f  t h e  germplasm i s  a l s o  h i g h l i g h t e d  by t h e  r e s u l t s  of t hese  

e v a l u a t i o n  s tud ies .  

2.2. M u l t i p l i c a t i o n  and c h a r a c t e r i z a t i o n  o f  f o o d  l e g u n e  germplasm 

2.2.1. C u l t i v a t e d  ch ickpea 

Chickpea germplasm c o l l e c t e d  and i n t r o d u c e d  i n  1984/85 were p l a n t e d  

f o r  m u l t i p l i c a t i o n  i n  t h e  q u a r a n t i n e  area a t  Tel Hadya. Most o f  t h e  

m a t e r i a l  has been c o l l e c t e d  i n  Pak is tan  (189),  Turkey (109)  and Cyprus 

(27 ) ;  some recen t  i n t r o d u c t i o n s  f rom USSR (32 )  and B u l g a r i a  ( 7 )  were 

a1 so i n c l  uded . 
Many o f  t h e  accessions c o l l e c t e d  f rom Pak is tan  a r e  heterogenous f o r  

f l ower  c o l o u r  and seed type.  The p l a n t s  w i t h  p i n k / p u r p l e  f l o w e r s  were 

marked and ha rves ted  separa te l y  t o  a s s i s t  t h e  s e p a r a t i o n  o f  des i  t ypes  

from t h e  k a b u l i  accessions. Kabu l i  t y p e  subsamples w i l l  be  used f o r  

f u r t h e r  e v a l u a t i o n ,  w h i l e  seed samples r e p r e s e n t i n g  t h e  o r i g i n a l  

composi t ion w i l l  be preserved as base c o l l e c t i o n .  The Kabu l i - t ype  

subsamples separated f rom t h e  P a k i s t a n i  accessions, s t i l l  c o n t a i n s  

some i n t e r m e d i a t e  seed t ypes  between des i  and k a b u l i  chickpeas, and 

most o f  them a r e  v a r i a b l e  i n  seed s i z e ,  seed shape and seed coa t  

sur face.  These popu la t i ons  w i l l  be separated t o  more u n i f o r m  

subpopula t ions b e f o r e  f u l l  e v a l u a t i o n  w i l l  be c a r r i e d  o u t .  About 80% 

o f  t h e  new accessions y i e l d e d  s u f f i c i e n t  seeds f o r  p rese rva t ion .  

Remnant seeds n o t  needed f o r  c o n s e r v a t i o n  w i l l  be m u l t i p l i e d  t o  

p r o v i d e  adequate samples f o r  f u l l  eva lua t ion .  

Dur ing  t h e  m u l t i p l i c a t i o n  o f  t h e  new accessions, days t o  50% 

f l o w e r i n g ,  days t o  m a t u r i t y ,  p l a n t  h e i g h t ,  growth h a b i t ,  seed type,  

f l o w e r  c o l o u r  and 100-seed weight  were eva luated;  seed y i e l d  (Kabu l i  

and des i  t y p e s )  o f  t h e  p l o t s  were a l s o  determined. A  summary of t h e  

i n f o r m a t i o n  f o r  3  charac te rs  i s  presented i n  Table 6. 



T
ab

le
 

6.
 

M
ea

n,
 

ra
n

g
e 

an
d 

st
an

d
ar

d
 

d
e

v
ia

ti
o

n
 

fo
r 

3 
ch

ar
ac

te
rs

 
in

 t
h

e
 

ne
w

 
ch

ic
kp

ea
 

ac
ce

ss
io

n
s,

 
19

85
18

6.
 

N
um

be
r 

F
l o

w
er

i n
g 

t
i m
e 

P
la

n
t 

H
ei

g
h

t 
10

0-
S

ee
d 

W
ei

gh
t 

C
ou

nt
ry

 
o

f 
ac

c.
 

(d
ay

s)
 

(c
m

) 
(9

) 

H
ea

 n
 

R
an

ge
 

SD
 

H
ea

 n
 

R
an

ge
 

SD
 

H
ea

 n
 

R
an

ge
 

SD
 

P
a

ki
st

a
n

 
18

9 
11

6.
1 

10
8-

12
9 

4.
6 

34
.7

 
15

-5
0 

6.
9 

22
.1

 
7.

3-
45

.3
 

7.
3 

T
ur

ke
y 

10
9 

11
8.

2 
11

3-
12

9 
4.

1 
46

.3
 

32
-6

0 
5.

1 
42

.2
 

17
.6

-6
1.

5 
7.

1 
C

yp
ru

s 
27

 
11

6.
0 

11
3-

12
3 

2.
4 

40
.3

 
24

-5
0 

7.
5 

31
.5

 
25

.0
-4

2.
0 

4.
1 

US
SR

 
32

 
12

2.
3 

11
3-

12
9 

5.
0 

47
.0

 
35

-6
8 

7.
3 

26
.8

 
15

.9
-3

6.
3 

5.
1 

B
u

lg
a

ri
a

 
7 

12
2.

4 
11

9-
12

5 
3.

2 
49

.3
 

42
-5

8 
5.

6 
30

.1
 

20
.6

-4
2.

4 
7.

0 

O
ve

ra
ll

 
36

4 
11

7.
4 

10
8-

12
9 

4.
4 

40
.0

 
15

-6
8 

6.
4 

29
.4

 
7.

3-
61

.5
 

6.
9 



2.2.2. C u l t i v a t e d  l e n t i l  

A l l  t h e  258 new accessions of  c u l t i v a t e d  l e n t i l  c o l l e c t e d  o r  

ob ta ined  from o t h e r  i n s t i t u t e s  were a l s o  p l a n t e d  f o r  m u l t i p l i c a t i o n .  

Seed q u a n t i t i e s  of  171 accessions (78 f rom E t h i o p i a ,  56 f rom Pakis tan,  

32 from Turkey, 3  f rom Argent ina,  1 f rom Bangladesh and 1 f rom 
2 

B u l g a r i a )  were s u f f i c i e n t  t o  p l a n t  them on l a r g e r  p l o t s  ( 9  m ). Since 

no i n f o r m a t i o n  was a v a i l a b l e  on t h e  c h a r a c t e r i s t i c s  o f  these 171 

accessions, p r e l i m i n a r y  e v a l u a t i o n  was conducted t o  c h a r a c t e r i z e  these 

popu la t ions  and a s s i s t  i n  t h e  s e l e c t i o n  o f  genotypes f o r  f u r t h e r  

s t u d i e s  and u t i l i z a t i o n  i n  breeding programs. Old accessions, a l ready  

mainta ined i n  ICARDA's c o l l e c t i o n ,  were a l s o  p lan ted  t o  compare and 

assess t h e  d i v e r s i t y  o f  t h e  new germplasm. S ix  r e p l i c a t e s  o f  s i x  

checks ( S y r i a n  l o c a l  smal l ,  Sy r ian  l o c a l  l a r g e ,  Precoz, 78s 26013, 

76TA 66088 and 78s 26002) were randomly d i s t r i b u t e d  among t h e  p l o t s  i n  

o rder  t o  e s t i m a t e  t h e  magnitude o f  environmental  v a r i a t i o n .  

The c h a r a c t e r s  eva lua ted  i n  p o p u l a t i o n s  were days t o  f l ower ing ,  

days t o  m a t u r i t y ,  b i o l o g i c a l  y i e l d l p l o t ,  seed y i e l d / p l o t ,  and harves t  

index. I n  a d d i t i o n ,  t h e  f o l l o w i n g  charac te rs  were eva lua ted  i n  10 

s i n g l e  p l a n t s  randomly s e l e c t e d  f rom each p l o t :  p l a n t  h e i g h t ,  l owes t  

pod h e i g h t ,  seed we igh t /p lan t ,  number o f  p o d s l p l a n t ,  number o f  

seeds/plant , number o f  seeds/pod, 100-seed v ~ e i g h t  , t e s t a  co lou r ,  

p a t t e r n  on t e s t a ,  c o l o u r  o f  p a t t e r n ,  and co ty ledon  co lou r .  

The e v a l u a t i o n  data were analyzed separa te ly  f o r  t h e  accessions 

o r i g i n a t i n g  from E t h i o p i a ,  Pak is tan  and Turkey. A summary o f  t h e  

s t a t i s t i c a l  analyses i s  presented i n  Table 7. The d a t a  f o r  two checks 

Syr ian  l o c a l  smal l  (SLS), a  landrace, and 76TA 66088, a  promis ing pure 

1  i n e ,  were inc luded  f o r  comparison. The c o e f f i c i e n t  o f  v a r i a t i o n  

between p l a n t s  w i t h i n  p l o t s  f o r  t h e  pure  l i n e  check est imated t h e  

environmental  v a r i a t i o n  f o r  each charac te r .  The corresponding va lues 

f o r  c o e f f i c i e n t  o f  v a r i a t i o n  w i t h i n  t h e  germplasm from each c o u n t r y  

were g e n e r a l l y  l a r g e r  than  t h e  va lue  f o r  t h e  pure  l i n e .  T h i s  

i n d i c a t e s  t h e  presence o f  some g e n e t i c  v a r i a t i o n  w i t h i n  t h e  new 

popula t ions.  





An a p p r a i s a l  o f  t h e  v a r i a t i o n  of t h e  new l e n t i l  germplasm revea led 

t h a t  t h e  E t h i o p i a n  accessions were l e s s  v a r i a b l e  than  accessions f rom 

t h e  o t h e r  c o u n t r i e s  f o r  a l l  t h e  t r a i t s .  They were assigned t o  t h e  

b o t a n i c a l  v a r i e t y  Abyss in ica (Hochst.) A l .  s i n c e  t h e y  had red  

co ty ledon  c o l o u r  and b l a c k  s p o t t e d  o r  d o t t e d  brown o r  g rey  seed coat .  

The w i t h i n  p o p u l a t i o n  v a r i a t i o n  f o r  t h e  q u a n t i t a t i v e  charac te rs  i n  t h e  

E t h i o p i a n  m a t e r i a l  was s i m i l a r  t o  t h e  landrace  check (SLS). The new 

Pak is tan i  and Turk i sh  accessions had a  l a r g e r  range o f  v a r i a t i o n  f o r  

a l l  t h e  charac te rs .  I n  c o n t r a s t  t o  t h e  new E t h i o p i a n  germplasm, b o t h  

r e d  and y e l l o w  co ty ledons  and d i f f e r e n t  seed coat  c o l o u r s  and p a t t e r n s  

were observed i n  t h i s  new germplasm. Twelve P a k i s t a n i  and 4 Tu rk i sh  

accessions had seeds w i t h  b o t h  r e d  and y e l l o w  c o t y l e d o n  c o l o u r .  

The new accessions from Pak is tan  were on t h e  average, e a r l i e r  and 

s h o r t e r ,  and had more seeds p e r  p l a n t  and more seeds p e r  pod, when 

compared w i t h  o l d  access ions ma in ta ined  i n  ICARDA's c o l l e c t i o n .  The 

new T u r k i s h  access ions were l a t e r ,  la rger -seeded b u t  s i m i l a r  i n  lowest  

pod h e i g h t ,  number o f  seeds p e r  p l a n t  and number o f  seeds p e r  pod t o  

t h e  o l d  T u r k i s h  m a t e r i a l  when t h e  mean va lues were compared. 

Cons ider ing t h e  range o f  v a r i a t i o n  i n  s i n g l e  p l a n t  samples, t h e  new 

c o l l e c t i o n s  were more v a r i a b l e  f o r  number o f  seeds p e r  p l a n t ,  and 

number o f  seeds p e r  pod than t h e  o l d e r  c o l l e c t i o n s .  

S e l e c t i o n s  f rom t h e  eva lua ted  s i n g l e  p l a n t s  were made f o r  

u t i l i z a t i o n  by t h e  l e n t i l  b reed ing  program. One hundred s i n g l e  p l a n t s  

were s e l e c t e d  f o r  t h e  number o f  seeds p e r  p l a n t  f rom t h e  e a r l y  

E t h i o p i a n  and P a k i s t a n i  accessions. F i f t y  large-seeded Turk i sh  p l a n t s  

were a l s o  s e l e c t e d  f o r  u t i l i z a t i o n .  

C h a r a c t e r i z a t i o n  d u r i n g  t h e  m u l t i p l i c a t i o n  o f  newly c o l l e c t e d  

germplasm samples c o u l d  hasten t h e  u t i l i z a t i o n  o f  a d d i t i o n a l  v d r i a t i o n  

o f  d i f f e r e n t  t r a i t s .  Characters  l e s s  a f f e c t e d  by t h e  environment a r e  

espec ia l  1y u s e f u l  f o r  t h e  c h a r a c t e r i z a t i o n  o f  new accessions. 

Cotyledon and t e s t a  c o l o u r ,  seed c o a t  p a t t e r n ,  100-seed weight,  number 

o f  seed p e r  pod and p l a n t  h e i g h t  a r e  recommended d e s c r i p t o r s  f o r  t h i s  

purpose (IBPGRIICARDA L e n t i l  D e s c r i p t o r  l i s t ) .  



2.2.3. Wild chickpea 

Seed samples o f  24 accessions were p l a n t e d  i n  a  p l a s t i c  house f o r  

m u l t i p l i c a t i o n .  Heterogenous seed samples were separated i n t o  

morphotypes and p l a n t e d  separa te l y .  Unselected b u l k  samples o f  10 

accessions ( C i c e r  -- judaicum, p i n n a t i f i d u m  - C. bi jugum, :, cuneatum, 

C. echinospermum, and C. r e t i c u l a t u m )  which had l a r g e r  seed samples, - - 
were p l a n t e d  i n  t h e  f i e l d  as w e l l .  A l l  t h e  p l a n t s  i n  t h e  p l a s t i c  

house were checked f o r  c o r r e c t  taxonomic i d e n t i f i c a t i o n .  Days t o  

f l o w e r i n g ,  number o f  l e a f l e t s  on t h e  f i r s t  l e a f  and on t h e  l e a f  a t  t h e  

f i r s t  f l o w e r i n g  node, f l o w e r  s i z e ,  s t i p u l e  shape, seed s i z e  and shape 

were eva lua ted  and used f o r  t h e  i d e n t i f i c a t i o n  o f  spec ies .  

The b u l k  samples y i e l d e d  s u f f i c i e n t  seeds (200-1200 g )  f o r  

p rese rva t ion ,  f u r t h e r  e v a l u a t i o n  and d i s t r i b u t i o n .  Seed samples 

p rov ided  f o r  t h e  Food Legume Program w i l l  be screened f o r  c o l d  

to le rance ,  c y s t  nematode and Ascochyta r e s i s t a n c e  and l e a f  miner  

t o l e r a n c e .  Genotypes o f  - C. r e t i c u l a t u m  can be e a s i l y  u t i l i z e d  i n  

breed ing s i n c e  t h i s  species i s  compat ib le  w i t h  c u l t i v a t e d  chickpea. 

The t r a n s f e r  o f  u s e f u l  t r a i t s  p resen t  i n  t h e  o t h e r  species would 

r e q u i r e  embryo c u l t u r e  o r  p o s s i b l y ,  c e l l  h y b r i d i z a t i o n  techn iques.  

2.2.4. Wild l e n t i l  

A l l  t h e  w i l d  l e n t i  1  accessions i n  ICARDA's c o l l e c t i o n  were p l a n t e d  
0 

i n  a  p l a s t i c  house where t h e  temperature  was c o n t r o l l e d  (18-22 C) and 

16 hours day leng th  was p rov ided  by a d d i t i o n a l  l i g h t i n g .  The p l a n t s  

were checked f o r  c o r r e c t  taxonomic i d e n t i f i c a t i o n  and some 

heterogenous accessions were separated i n t o  d i f f e r e n t  spec ies ,  

subspecies and genotypes. E i g h t  cha rac te rs  were eva lua ted  t o  

c h a r a c t e r i z e  t h e  d i f f e r e n t  genotypes (F ig .  1). 

A t o t a l  o f  47 accessions were i d e n t i f i e d  as Lens o r i e n t a l  i s ,  27 as 

Lens n i g r i c a n s ,  7 as Lens n i g r i c a n s  ssp, odemensis, 31 as - Lens 

e rvo ides ,  and 2  as Lens ( V i c i a )  m o n t b r e t i i .  One o f  t h e  accessions 

(ILWL 8) had none-sha t te r ing  pods, r e l a t i v e l y  l a r g e  seeds and was l a t e  



Fig.  1. Wi ld  r e l a t i v e s  o f  l e n t i l  and chickpea p l an ted  f o r  m u l t i p l i c t i o n  

and c h a r a c t e r i z a t i o n  i n  a  p l a s t i c  house. 
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i n  f l o w e r i n g  and m a t u r i t y  and was consequent ly  c l a s s i f i e d  as Lens - 
c u l i n a r i s .  Germplasm accessions o f  t h e  d i f f e r e n t  wi I d  species showed 

cons ide rab le  v a r i a t i o n  f o r  t h e  c h a r a c t e r s  eva lua ted  (Tab le  8).  Lens - 
o r i e n t a l i s  access ions were on t h e  average t h e  e a r l i e s t  and 

L. n i g r i c a n s  t h e  l a t e s t  f l o w e r i n g ;  L. n i g r i c a n s  var .  odemensis was - - 
more s i m i l a r  t o  - L. o r i e n t a l i s  i n  t h i s  cha rac te r .  Genotypes o f  

L. n i g r i c a n s  ssp. odemensis had e longa ted  narrow l e a f l e t s  on t h e  f i r s t  - 
l e a f ,  s i m i l a r  t o  - L. o r i e n t a l i s .  T h e i r  growth h a b i t  was a l s o  c l o s e r  t o  

L. o r i e n t a l i s  t h a n  t o  L. n i g r i c a n s .  S t i p u l e  shape and o r i e n t a t i o n  - - 
were v a r i a b l e .  Some o f  t h e  odemensis-type access ions had r e l a t i v e l y  

l a r g e  seeds and y e l l o w  c o t y l e d o n  co lou r .  P l a n t  h e i g h t  and 100-seed 

weight  were t h e  s m a l l e s t  i n  t h e  - L. e rvo ides  accessions. On t h e  b a s i s  

o f  e a r l i n e s s ,  l a r g e  seed s i z e  and number o f  seeds/p lant ,  9  

L. o r i e n t a l i s ,  6  L. n i g r i c a n s  va r .  odemensis, 5 L. n i g r i c a n s  and 4 - - - 
L. e rvo ides  genotypes were s e l e c t e d  f o r  f u r t h e r  s t u d i e s  and - 
i n t e r s p e c i f i c  c r o s s i n g .  

3. Docmentation and Data Management 

A comprehensive d a t a  base u t i l  i z i n g  e l e c t r o n i c  d a t a  p rocess ing  

f a c i l i t i e s  i s  e s s e n t i a l  f o r  t h e  management o f  d a t a  on e x i s t i n g  

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

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

researchers .  Documented i n f o r m a t i o n  on t h e  o r i g i n  and g e n e t i c  

c h a r a c t e r i s t i c s  o f  t h e  accessions i n  a  c o l l e c t i o n ,  a r e  r e q u i r e d  t o  

p l a n  c o l l e c t i n g  miss ions,  r a t i o n a l i z e  t h e  s i z e  o f  c o l l e c t i o n s  i n  t h e  

genebank and promote e x t e n s i v e  u t i l i z a t i o n  o f  t h e  v a r i a b i l i t y  t h a t  

e x i s t s  i n  t h e  germplasm c o l l e c t i o n s .  

The f i r s t  b a r l e y  c a t a l o g  was pub l i shed  i n  1986. The e n t i r e  t e x t  

(413 pages) c o n t a i n s  a v a i l a b l e  passpor t  i n f o r m a t i o n  and e x t e n s i v e  

e v a l u a t i o n  d a t a  f o r  8000 accessions t o g e t h e r  w i t h  sumnary o f  

s t a t i s t i c s  f o r  21 t r a i t s .  



A d d i t i o n a l  d a t a  were added t o  t h e  g e n e t i c  resources d a t a  base which 

i n c l u d e  e v a l u a t i o n  da ta  f o r :  

(a )  15 d e s c r i p t o r s  f o r  4000 e n t r i e s  o f  durum wheat, 

(b )  26 d e s c r i p t o r s  pe r  access ion f o r  858 s i n g l e  head accessions o f  

T r i t i c u m  tu rg idum var .  d i cocco ides ,  

( c )  25 t r a i t s  p e r  p o p u l a t i o n  f o r  17 p o p u l a t i o n  samples o f  d i cocco ides ,  

( d )  25 c h a r a c t e r s  f o r  each o f  1000 w i n t e r - p l a n t e d  ch ickpeas e n t r i e s ,  

(e )  6  t r a i t s  f o r  each o f  364 new ch ickpea accessions, 

( f )  16 d e s c r i p t o r s  f o r  204 new l e n t i l  accessions, 

( g )  8  c h a r a c t e r s  f o r  111 w i l d  l e n t i l  genotypes. 

Passport  i n f o r m a t i o n  f o r  1705 faba bean popu la t i ons ,  and c o l l e c t i o n  

d a t a  f o r  2101 fo rage  legume samples were a l s o  documented (Tables 9, 

10). 

A faba bean c a t a l o g  c o n t a i n i n g  passpor t  i n f o r m a t i o n  f o r  3,305 

p o p u l a t i o n s  i s  i n  i t s  f i n a l  stages o f  p r e p a r a t i o n .  

4. Rejuvenation, Conservation, and Distr ibut ion o f  Germplasm 

I n  1985/86, cons ide rab le  e f f o r t  was made t o  con t inue  t h e  

r e j u v e n a t i o n  and f u r t h e r  m u l t i p l i c a t i o n  o f  t h e  Cen te r ' s  germplasm t o  

o b t a i n  s u f f i c i e n t  q u a n t i t i e s  o f  high-qua1 i t y  seeds f o r  medium-term 
0 0 

conserva t ion  i n  c o n t r o l l e d  c o n d i t i o n s  ( 4  C + 2  C and 15% r e l a t i v e  

h u m i d i t y ) .  A l l  t h e  new m a t e r i a l ,  c o l l e c t e d ,  o r  ob ta ined  from o t h e r  

i n s t i t u t e s  i n  1984/85 were a l s o  p l a n t e d  f o r  m u l t i p l i c a t i o n  i n  t h e  

quaran t ine  area. Some o f  these  accessions y i e l d e d  s u f f i c i e n t  seeds 

f o r  conserva t ion  and e v a l u a t i o n  b u t  those  w i t h  smal l  i n i t i a l  sample 

s i z e s  r e q u i r e  f u r t h e r  m u l t i p l i c a t i o n .  Th is  m a t e r i a l  i s  be ing  handled 

w i t h  s p e c i a l  c a r e  t o  reduce t h e  number o f  c y c l e s  o f  m u l t i p l i c a t i o n s ,  

i n  o rde r  t o  m in im ize  changes i n  t h e  g e n e t i c  compos i t i on  o f  these 

popu la t i ons .  

Two hundred durum wheat, 531 bread wheat, and 4498 b a r l e y  

popu la t i ons  and, s i n g l e  l i n e  e n t r i e s  were m u l t i p l i e d  f rom t h e  new 

m a t e r i a l .  Seeds o f  new accessions o f  ch ickpea (525) and l e n t i l  (258) 
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and fo rage  legumes (111) were a l s o  increased i n  t h e  i s o l a t i o n  area. 

The new m a t e r i a l  was c a r e f u l l y  i nspec ted  by t h e  Seed Hea l th  Laboratory  

t o  a v o i d  t h e  a c c i d e n t a l  i n t r o d u c t i o n  o f  new pests  and d iseases,  and t o  

o b t a i n  h e a l t h y  seeds f o r  f u r t h e r  m u l t i p l i c a t i o n  o r  storage. For t h e  

ce rea l  c o l l e c t i o n s ,  3000 durum wheat, 500 bread wheat, and 100 b a r l e y  

accessions were re juvena ted  and processed f o r  s torage.  For t h e  food 

legume c o l l e c t i o n s ,  3020 ch ickpea and 1911 l e n t i l  accessions were 

p l a n t e d  f o r  r e j u v e n a t i o n  and m u l t i p l i c a t i o n  o f  seed s tocks.  Seed 

samples o f  2770 ch ickpea access ions were a l s o  processed f o r  storage. 

A t o t a l  o f  1300 l e n t i l  access ions which y i e l d e d  s u f f i c i e n t  amount o f  

seeds f o r  s to rage  w i l l  be processed f o r  conserva t ion  i n  1987. 

Bu lk  samples o f  10 w i l d  ch ickpea accessions f rom 6 d i f f e r e n t  annual 

spec ies  were a l s o  processed f o r  s torage.  The w i l d  l e n t i l  accessions 

and some s e l e c t e d  - C i c e r  genotypes need f u r t h e r  m u l t i p l  i c a t i o n  t o  

o b t a i n  s u f f i c i e n t  amount o f  seeds f o r  p r e s e r v a t i o n  and eva lua t ion .  

Seed samples o f  a l l  t h e  faba bean accessions (3305) have been 

t r a n s f e r r e d  t o  t h e  c o l d  s t o r e  f o r  temporary s to rage  t o  p reven t  f u r t h e r  

d e t e r i o r a t i o n  o f  t h i s  m a t e r i a l .  Re juvenat ion o f  seed s tock  s t a r t s  i n  

1986/87 growing season, and w i l l  c o n t i n u e  i n  subsequent yea rs  as 

i s o l a t i o n  f a c i  1  i t i e s  become a v a i l  able.  The p resen t  s t a t u s  o f  

germplasm c o n s e r v a t i o n  i s  s u m a r i z e d  i n  Table 2. 

I n  1985186, t h e  e n t i r e  c o l l e c t i o n  o f  - V i c i a  (2869) and Lathyrus 

spec ies  (536) was p l a n t e d  f o r  m u l t i p l i c a t i o n ,  and f o r  species 

i d e n t i f i c a t i o n .  A t o t a l  number o f  2331 V i c i a  and 197 La thy rus  

accessions was c l a s s i f i e d  i n t o  s u b s p e c i f i c  t a x a  w i t h  t h e  ass is tance  o f  

s c i e n t i s t s  f rom t h e  Southampton U n i v e r s i t y ,  England. Reference 

herbar ium specimens were a l s o  prepared f rom t h e  c l a s s i f i e d  m a t e r i a l .  

The GRP p l a y s  an i m p o r t a n t  r o l e  i n  d i s t r i b u t i n g  germplasm t o  meet 

requests  wor ldwide. The movement o f  seeds i s  mon i to red  by t h e  Seed 

Hea l th  Labora to ry  t o  p reven t  a c c i d e n t a l  spread o f  p e s t s  and d iseases 

w i t h  t h e  seed samples d ispatched.  I n  1985186, 14,845 germpl asm 

samples were d i s t r i b u t e d  t o  1 8  c o u n t r i e s  f rom t h e  g e n e t i c  resources 

c o l l e c t i o n s  (Tab le  11). 
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5. Genetic Resources-Related Research 

Genet ic resource  research was c a r r i e d  o u t  on a  modest s c a l e  by t h e  

GRP. The main o b j e c t i v e  o f  t h i s  work was t o  generate  p e r t i n e n t  

i n f o r m a t i o n  t o  complement e v a l u a t i o n  and passpor t  da ta  and the reby  

inc rease  t h e  knowledge o f  t h e  g e n e t i c  d i v e r s i t y  o f  t h e  m a t e r i a l s  

p resen t  i n  t h e  germplasm c o l l e c t i o n s .  An unders tand ing o f  t h e  gene t i c  

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

e f f e c t i v e  p r e s e r v a t i o n  and u t i l i z a t i o n  i n  b reed ing  programs. 

Esterase banding p a t t e r n s  were s t u d i e d  by e l e c t r o p h o r e s i s  i n  l e n t i l  

landraces and w i l d  l e n t i l  and ch ickpea access ions us ing  7% 

po lyac ry lamide  g e l  s labs  and f o l l o w i n g  t h e  procedures r e p o r t e d  i n  t h e  

ICARDA Annual Report  (1985). F i e l d  s t u d i e s  were a l s o  conducted t o  

eva lua te  t h e  a d a p t a b i l i t y  and performance o f  durum wheat landraces 

from Greece. 

5.1. Electrophoresis Studies 

5.1.1. Comparative study o f  some old  and new l e n t i l  accessions from 

Pakistan and Turkey 

Popu la t i on  samples c o l l e c t e d  i n  Pak is tan  and Turkey, i n  1985, were 

p l a n t e d  f o r  m u l t i p l i c a t i o n  t o g e t h e r  w i t h  18 P a k i s t a n i  and 15 Turk i sh  

samples p r e v i o u s l y  accessioned t o  t h e  c o l l e c t i o n .  Ten accessions f rom 

each group (O ld  P a k i s t a n i ,  New P a k i s t a n i ,  Old Turk ish,  and New 

Turk i sh )  were s e l e c t e d  f o r  e l e c t r o p h o r e s i s  t o  compare t h e i r  es te rase  

banding p a t t e r n s .  Seed samples o f  8  s i n g l e  p l a n t s  f rom each 

p o p u l a t i o n  were tes ted .  Band f requency da ta  were c a l c u l a t e d  and 

s tepwise d i s c r i m i n a n t  analyses were a p p l i e d  t o  s tudy  t h e  v a r i a t i o n  

between s i n g l e  p l a n t  samples and groups o f  accessions. 

A l l  t h e  e s t e r a s e  bands de tec ted  showed polymorphism i n  each group 

o f  accessions. The t o t a l  number o f  bands was t h e  l a r g e s t  i n  t h e  new 

P a k i s t a n i  germplasm (Tab le  12).  Two a d d i t i o n a l  bands (R f  0.06 and 

0.46), which were n o t  p resen t  i n  t h e  o l d  accessions, were de tec ted  i n  



t h a t  m a t e r i a l .  An equal number o f  bands (16) were found i n  t h e  o l d  

and new accessions from Turkey; 15 bands were present  i n  bo th  groups, 

one band ( R f  0.40) was detected o n l y  i n  t h e  o l d  and another  (R f  0.38). 

o n l y  i n  t h e  new m a t e r i a l .  One new Turk ish  accession ( I L L  6163) was 

monomorphic f o r  es terase isozymes ( a l l  t h e  p l a n t s  t e s t e d  had t h e  same 

banding p a t t e r n )  but  a l l  t h e  o t h e r s  i n c l u d i n g  t h e  Pak is tan i  

accessions, showed v a r i a t i o n  f o r  1 t o  12 es te rase  bands. No 

c o r r e l a t i o n  was found between t h e  polymorphism i n  esterases and i n  

seed characters .  This suggests t h a t  t h e  gene t i c  v a r i a t i o n  i n  these 

popu la t ions  i s  complex, and t h e y  a r e  no t  s imply  t h e  m i x t u r e s  o f  a  few 

d i s t i n c t  genotypes. 

Table 12. Polymorphism o f  e s t e r a s e  bands i n  l e n t i l  p o p u l a t i o n s  
o r i g i n a t e d  i n  Pak is tan  and Turkey. 

Group o f  T o t a l  Number Number o f  Polymorphic Mean percentage 
Accessions o f  bands bands/acc. bands/acc. o f  polymorphic 

Mean Min. Max. Mean Min. Max. bands/acc. 

Pak is tan  
01 d  19 9.0 6 11 4.2 1 10 46.7 
New 21 8.8 5  13 6.0 1 12 68.2 

Turkey 
01 d  16 7.9 6 10 2.2 1 4  27.8 
New 16 8.2 7 10 2.4 0  5 29.3 

When t h e  f requenc ies o f  es terase bands were analysed by stepwise 

d i s c r i m i n a n t  a n a l y s i s ,  t h e  new and o l d  Pak is tan i  accessions separated 

from each o t h e r  almost complete ly .  On t h e  o t h e r  hand, t h e  new and o l d  

accessions from Turkey d i d  no t  form d i s t i n c t  groups (F igs .  2,3). The 

between accessions v a r i a t i o n  was g e n e r a l l y  g r e a t e r  than  t h e  v a r i a t i o n  

among s i n g l e  p l a n t s  f rom t h e  same accessions. A l l  t h e  Pak is tan i ,  and 
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17 o f  t h e  20 T u r k i s h  accessions s u b s t a n t i a l l y  d i f f e r e d  f rom each o t h e r  

i n  o v e r a l l  es te rase  band f requenc ies.  

The r e s u l t s  would i n d i c a t e  t h a t  t h e  germplasm r e c e n t l y  c o l l e c t e d ,  

d i f f e r s  f rom t h e  o l d  germplasm p r e v i o u s l y  accessioned i n  t h e  ICARDA 

c o l l e c t i o n .  The presence o f  a d d i t i o n a l  es terase bands i n  t h e  newly 

c o l l e c t e d  accessions a l s o  i n d i c a t e s  t h a t  t h i s  m a t e r i a l  has a d d i t i o n a l  

gene t i c  v a r i a t i o n  which i s  n o t  p resen t  i n  t h e  o l d  c o l l e c t i o n s .  

5.1.2. V a r i a t i o n  o f  es te rase  isozymes i n  w i l d  l e n t i l  and ch ickpea 

gennpl asm 

E lec t rophores is  on seed samples o f  s i n g l e  p l a n t s  o f  25 - Lens 

o r i e n t a l i s ,  14 Lens n i g r i c a n s  and 4  Lens e rvo ides  revea led  13 c l e a r l y  

d i s t i n g u i s h a b l e  es te rase  bands. Twelve o f  them were present  i n  Lens 

o r i e n t a l i s ,  e leven i n  Lens n i g r i c a n s  and e i g h t  i n  ervo ides.  

Some o f  t h e  accessions were homogenous, bu t  p l a n t s  w i t h  d i f f e r e n t  

es te rase  banding p a t t e r n s  were i d e n t i f i e d  i n  accessions ILWL 36, 48, 

70, 73 and 104. Stepwise d i s c r i m i n a n t  a n a l y s i s  on band frequency da ta  

showed t h a t  n o t  a l l  t h e  genotypes o f  a  c e r t a i n  species can be 

separated from t h e  genotypes o f  another  species. 

Th is  r e s u l t  suggests t h a t  v a r i a t i o n  i n  esterase isozymes over lap  

among these c l o s e l y  r e l a t e d  species and t h e r e f o r e  t h i s  enzyme system 

would appear t o  have a  l i m i t e d  use t o  d i s c r i m i n a t e  between them. It 

can however a s s i s t  i n  t h e  separa t ion  and c h a r a c t e r i z a t i o n  o f  

genotypes, t h e  d e t e c t i o n  o f  i n t e r g r a d a t i o n  between species and t h e  

s e l e c t i o n  o f  genotypes f o r  i n t e r s p e c i f i c  crosses. 

Esterase banding p a t t e r n s  o f  seeds o f  28 s i n g l e  p l a n t  samples o f  8  

annual - Cicer  spec ies were a l s o  s t u d i e d  by e l e c t r o p h o r e s i s .  E igh t  

d i f f e r e n t  banding p a t t e r n s  were de tec ted  i n  C, p i n n a t i f i d u m  (F ig .  4) 

and t h r e e  p a t t e r n s  i n  - C. judaicum (F ig .  5). Cicer bi jugum and 

C. r e t i c u l a t u m  samples showed no i n t r a s p e c i f i c  v a r i a t i o n .  - 
Accessions ILWC 9 and ILWC 22 o f  C, p i n n a t i f i d u m  were considered 

d u p l i c a t e s  on t h e  bas is  o f  c o l l e c t o r ' s  numbers. The present  s tudy 

revea led  t h a t  t h e y  a r e  n o t  comp le te ly  i d e n t i c a l ,  and ILMC 22 c o n t a i n  
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Species ILWC - 

C. cuneatum - 37 

C. echinospermum 35 - 

C. r e t i c u l a t u m  21-1 - 

C. chorassanicum 15 - 

C. bijugum - -  32 

C .  bijugum - -  8-3 

C.  bijugum - -  7-1 

C.  yamashitae - 3 

C. judaicum - 31-4 

C. judaicum - 30-2 

C. judaicum - 19-2 

C. judaicum - 4- 2 

C .  p innat i f idum 9 - 



an a d d i t i o n a l  genotype d i f f e r i n g  b o t h  i n  es te rase  p a t t e r n  and seed 

c o a t  c o l o u r .  The - C. p i n n a t i f i d u m  genotype ILWC 4-1 which was 

separated from a  - C. judaicum accession (ILWC 4)  had a  unique banding 

p a t t e r n  n o t  p resen t  i n  any o f  t h e  o t h e r  C, p i n n a t i f i d u m  accessions. 

Th is  accession was c o l l e c t e d  i n  Lebanon where t h e  d i s t r i b u t i o n  areas 

o f  t h e  two spec ies  ove r lap ,  and t h e r e f o r e  t h e  sample o r i g i n a l l y  

c o l l e c t e d  m igh t  have been a  m i x t u r e  o f  t h e  two species.  The same 

banding p a t t e r n  was found i n  ano the r  - C. p i n n a t i f i d u m  genotype (ILWC 

19-1) which was separated f rom a  - C. cuneatum access ion t h a t  was 

c o l l e c t e d  i n  E t h i o p i a .  The presence o f  t h i s  genotype i n  t h e  C, 
cuneatum access ion i s  most p robab ly  t h e  r e s u l t  o f  mechanical  mix ing.  

The es te rase  banding p a t t e r n s  i d e n t i f i e d  f o r  each - C i c e r  genotypes 

were documented and added t o  t h e  morpho log ica l  d e s c r i p t o r s  o f  t h e  w i l d  

chickpea accessions. Cons ider ing t h e  smal l  number o f  accessions o f  

C ice r  spec ies  i n  t h e  c o l l e c t i o n ,  and t h e  nar row v a r i a t i o n  de tec ted  b y  - 
e l e c t r o p h o r e s i s ,  t h e r e  i s  a  need t o  broaden t h e  g e n e t i c  base by t h e  

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

species.  

The r e s u l t s  o f  t h i s  s tudy  c l e a r l y  demonstrate t h a t  e l e c t r o p h o r e s i s  

i s  a  v a l u a b l e  supplement t o  t h e  morpholog ica l  c l a s s i f i c a t i o n  o f  w i l d  

germplasm. S tud ies  on d i f f e r e n t  enzyme systems and p r o t e i n s  would 

i nc rease  t h e  e f f e c t i v e n e s s  o f  t h i s  techn ique,  and would p r o v i d e  

a d d i t i o n a l  d a t a  t o  c h a r a c t e r i z e  t h e  gene t i c  v a r i a t i o n  which e x i s t s  

b o t h  w i t h i n  and among popu la t i ons .  

5.2. E v a l u a t i o n  o f  d u r m  wheat l and races  

Dur ing t h e  second y e a r  (1985/86) o f  a  c o l l a b o r a t i v e  p r o j e c t  between 

Professor  P.Limberg ( U n i v e r s i t y  o f  B e r l i n ,  W.Germany) and 

Mr. N.Kyzer id is (Cereal  I n s t i t u t e ,  S a l o n i k i ,  Greece), 15 landraces and 

10 v a r i e t i e s  were p l a n t e d  i n  a  s imp le  l a t t i c e  des ign  exper iment t o  

eva lua te  and compare t h e  y i e l d  performance o f  t h e  landraces. Tel 

Hadya and two o t h e r  l o c a t i o n s  i n  Greece (Serres and Salonok i )  were 

chosen t o  conduct  t h i s  e v a l u a t i o n  s tudy  o f  s e l e c t e d  landraces f r o m  

Greece. 



The 25 e n t r i e s ,  which i n c l u d e d  Sham 1 and Hourani, were p l a n t e d  i n  

p l o t s  of 6 rows (6.4 m l o n g  and 25 cm a p a r t )  a t  a  seeding r a t e  o f  22.8 

kg/ha. Data were recorded f o r  ge rm ina t ion  d e n s i t y ,  growth h a b i t ,  

v i g o u r ,  number o f  days t o  heading, g r a i n  f i l l i n g  and m a t u r i t y ,  and 

number o f  t i l l e r s  and sp ikes p e r  square meter,  number o f  days t o  awn 

appearance, p l a n t  he igh t ,  1000-kernel  we ight  and b o t h  b i o l o g i c a l  and 

g r a i n  y i e l d .  The ha rves t  index was a l s o  c a l c u l a t e d .  

The mean va lues o f  8 q u a n t i t a t i v e  t r a i t s  and t h e  h a r v e s t  index a r e  

g i v e n  i n  Table 13. The average g r a i n  y i e l d  and t h e  t o t a l  b i o l o g i c a l  

y i e l d  (kg/ha) a r e  shown i n  Fig.  6. The Turk i sh  v a r i e t y  Gediz and one 

landrace ( A t s i k i - 4 )  o u t y i e l d e d  Sham 1 (Table  13) b u t  t h e  g r a i n  y i e l d  

o f  these two e n t r i e s  were n o t  s i g n i f i c a n t l y  g r e a t e r  (P > 0.05) than  

t h a t  o f  Sham 1. S i m i l a r l y ,  t h e  y i e l d s  o f  3  v a r i e t i e s  (Durum Sapfo, 

Santa and Aestivum Vergina) and 7 landraces (Roumanou, A t s i k i - 3 ,  

Kaminia, Moundros, A t s i  k i -1 ,  A t s i  k i - 5  and Kontopoul i )  which were below 

t h a t  o f  Sham 1 were n o t  s i g n i f i c a n t l y  d i f f e r e n t  (P > 0.05) f rom t h e  

y i e l d  o f  t h i s  c u l t i v a r  check. There was no r e l a t i o n s h i p  between t h e  

s t r a w  y i e l d  and t h e  g r a i n  y i e l d  (F ig .  6 ) .  For example, t h e  s t r a w  

y i e l d  o f  b o t h  Sham 1 and t h e  landrace  Limos were r e l a t i v e l y  h i g h  b u t  

t h e  g r a i n  y i e l d  o f  t h i s  l and race  was l o w  (2588 kg/ha c.f., 3751.5 

kg/ha f o r  Sham 1 ) .  Genera l ly ,  e n t r i e s  w i t h  s h o r t e r  p l a n t  h e i g h t  which 

were e a r l y  w i t h  s h o r t e r  g r a i n  f i l l i n g  pe r iod ,  were t h e  b e s t  y i e l d i n g  

ones. 

The r e s u l t s  o f  t h i s  t r i a l  would suggest t h a t  some landraces from 

Greece a r e  adapted t o  t h e  growing c o n d i t i o n s  i n  Syr ia .  The 

c o l l e c t i o n ,  e v a l u a t i o n  and e x p l o i t a t i o n  o f  landraces f rom c o u n t r i e s  i n  

t h e  ICARDA r e g i o n  cou ld  t h e r e f o r e  undoubted ly  complement h y b r i d i z a t i o n  

work i n  a  durum wheat improvement program, t o  ach ieve  a  g r e a t e r  

impact. 
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6. Seed H e a l t h  Labora to ry  

6.1. Seed h e a l t h  t e s t s  

As i n  p rev ious  years ,  t h e  Seed Hea l th  Labora to ry  (SHL) a s s i s t e d  t h e  

Crop Improvement Programs and t h e  Genet ic Resources Program i n  t h e i r  

seed exchange a c t i v i t i e s .  Dur ing  t h e  p e r i o d  October 1985, t o  

September 1986, a  t o t a l  o f  446 seed consignments were d i spa tched  t o  68 

c o u n t r i e s .  The q u a n t i t i e s  v a r i e d  f rom a few grams o f  germplasm t o  

severa l  t o n s  o f  b a s i c  seed o f  re leased  v a r i e t i e s .  A l l  t h e  seeds were 

inspec ted  v i s u a l l y ,  i n  o r d e r  t o  a v o i d  con tamina t ion  w i t h  s o i l ,  weed 

seeds and o t h e r  i m p u r i t i e s .  I n  a d d i t i o n ,  h e a l t h  t e s t s  on random 

samples o f  seeds were c a r r i e d  o u t  f o r  d i f f e r e n t  pathogens. The t o t a l  

number o f  t e s t s  conducted exceeded t h a t  o f  t h e  p rev ious  y e a r  by almost 

t h r e e  f o l d  (Tab le  14). 

Tab le  14. Seed h e a l t h  t e s t s  conducted on seeds d i spa tched  fran 
ICARDA, 1985/86. 

C e n t r i f u g e  F reez ing  Agar media 
Crop wash t e s t  b l o t t e r  t e s t  t e s t  D i  t y l e n c h u s  

Durum wheat 124 - 
Bread wheat 136 - 
Bar ley  - 306 
L e n t i  1  - 255 
Faba bean - - 
Chickpea - 119 

To ta l  260 680 2331 327 

Care was taken  t o  ensure t h a t  a l l  m a t e r i a l  was f r e e  f rom quaran t ine  

pathogens, and t h a t  t h e  P h y t o s a n i t a r y  C e r t i f i c a t e s  compl ied w i t h  t h e  

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



Fig. 7 .  Labora tory  seed h e a l t h  t e s t i n g  o f  f aba  beans: 

s u r f a c e - s t e r i  li zed seeds a r e  p l a n t e d  on agar  media.  



Table 15: Seed health tests  conducted on seed received a t  ICARDA 
1985/86. 

Nurnber o f  samples 

Crop tested "clean' infected Pathogens observed 

Durum wheat 201 17 140 

Bread wheat 142 

B a r l e y  7 5 46 2 0 
10 

L e n t i  1  26 22 4 

Fsba bean 112 9 5 7 
10 

Chickpea 108 106 2 

Forages 153 134 1 9  

T i l l e t i a  c a r i e s ,  
T . foe t ida  
T i l l e t i a  i n d i c a  
Urocys t i  s t r i  t i  c i  

T i l l e t i a  c a r i e s ,  
T . foe t i  da 
T i  l l e t i a  i n d i  ca 
Urocys t i  s t r i t i  c i  

Helmi n thospor i  urn sp. 
Fusar i  urn sp. 

Ascochyta l e n t i  s 

Ascochyta fabae 
Fusar ium sp. 

Fusar ium sp. 

Fusar i  urn sp. 

- - - -- - - - - 

T o t a l  817 489 346 



Dur ing t h e  same p e r i o d  a  t o t a l  o f  96 shipments f rom 31 c o u n t r i e s  

were rece ived  by t h e  Seed Hea l th  Laboratory.  Most o f  t h e  consignments 

were n o t  t r e a t e d  w i t h  f u n g i c i d e s ,  and severa l  had l i v e  i nsec ts .  

Therefore ,  as a  r u l e  a l l  incoming m a t e r i a l  i s  now sub jec ted  t o  c o l d  
0 

temperature  t r e a t m e n t  (-18 C f o r  4 days) ,  o r  t o  fum iga t ion ,  b e f o r e  t h e  

consignment i s  opened. A f t e r  comp le t ion  o f  h e a l t h  t e s t s  (F ig .  7 )  and 

seed dress ing,  a1 1  m a t e r i a l s  w i t h  s a t i s f a c t o r y  h e a l t h  s t a t u s  were 

p l a n t e d  i n  t h e  i s o l a t i o n  area. Tab le  15 shows t h e  number o f  t e s t s  

c a r r i e d  o u t  and some o f  t h e  pathogens i d e n t i f i e d  i n  t h e  seed shipments 

rece ived  by t h e  SHL. 

6.2. F ie ld  inspection 

Dur ing f r e q u e n t  f i e l d  i n s p e c t i o n s  (F ig .  8 )  no e x o t i c  diseases were 

detected.  However, a  h i g h  i n c i d e n c e  o f  b a r l e y  s t r i p e  d isease i n  

b a r l e y  germplasm from Morocco (15% o f  access ions d iseased)  and l o o s e  

smut i n  Tun is ian  breadwheat (63% o f  e n t r i e s  d iseased) ,  was observed i n  

t h e  i s o l a t i o n  area. These observa t ions  p r o v i d e  ample j u s t i f i c a t i o n  t o  

con t inue  t h e  p r a c t i c e  o f  p l a n t i n g  a l l  f o r e i g n  incoming m a t e r i a l  i n  t h e  

i s o l a t i o n  area, i n  o r d e r  t o  p r o t e c t  ICARDA germplasm f rom i n f e c t i o n  

and t o  p reven t  t h e  i n t r o d u c t i o n  o f  e x o t i c  pathogens o r  new races o f  

endemic pathogens i n  Sy r ia .  

6.3. Effects o f  seed treatment fungicides on barley 

I n  a d d i t i o n  t o  r o u t i n e  t e s t i n g  o f  incoming and ou tgo ing  m a t e r i a l ,  

an exper iment on seed t r e a t m e n t  was conducted t o  m o n i t o r  t h e  e f f e c t s  

o f  overdosage o f  seed t rea tmen t  f u n g i c i d e s  on ge rm ina t ion  and seed l ing  

growth o f  f i v e  b a r l e y  v a r i e t i e s .  Overdosage i s  a  problem p a r t i c u l a r l y  

when smal l  q u a n t i t i e s  o f  seeds a r e  be ing  t r e a t e d .  The f u n g i c i d e s  used 

were Fer rax  LS (2.5% f l u t r i a f o l  + 2.5% th iabendazole ,  I C I ) ,  V i t a f l o  

280 (15% c a r b o x i n  + 13% t h i r a m ,  Un i roya?) ,  Baytan WS (7.5% 

t r i a d i m e n o l  + 3% i m a z a l i l ,  Bayer)  and Baytan Un ive rsa l  WS (22% 



Fig .  8. F i e l d  i n s p e c t i o n  o f  newly i n t r oduced  wheat i n  t h e  i s o l a t i o n  

area.  



t r i a d i m e n o l  + 3% fuber idazo le  + 3.3% i m a z a l i l  , Bayer),  Baytan 170 FS 

(15% t r i a d i m e n o l  + 2% fuber idazo le ,  Bayer). The two fo rmu la t ions  w i t h  

i m a z a l i l  were i n c l u d e d  because of t h e i r  r e p o r t e d l y  e x c e l l e n t  

e f f e c t i v i t y  aga ins t  b a r l e y  s t r i p e  d isease (Pyrenophora graminea). The 

f u n g i c i d e s  were a p p l i e d  a t  a  s tandard r a t e  of 2.59 o r  ml /kg and a t  10 

g  o r  ml/kg, t o  100 g  o f  b a r l e y  seeds. 

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

chemicals on germina t ion  and s e e d l i n g  s i z e  o f  b a r l e y  a r e  g iven i n  

Tables 16 and 17. 

Table  16. E f f e c t  o f  seed t rea tment  on germina t ion  (percentage) o f  
ba r1  ey . 

Dosage V a r i e t y  
Chemical (g/kg o r  ER/ Arab1 

ml /kg)  C  63 Apam Beecher Abiad Tadmor 

Fer rax  
Fer rax  
V i t a f l o  
V i t a f l o  
Baytan WS d u s t  
Baytan WS d u s t  
Baytan Univ.WS 
s l u r r y  
Baytan Univ.WS 
s l u r r y  
Baytan FS 1  i q u i d  
Baytan FS 1  i q u i d  
Check ( u n t r e a t e d )  

O v e r a l l  LSD (1%)=7.92 
cv  = 5.7% 

The v a r i e t i e s  t e s t e d  showed marked d i f f e r e n c e s  i n  t h e i r  germinat ion 

t o  t h e  t reatments .  Arab i  Abiad and Tadmor were t h e  most s u s c e p t i b l e  

ones. Ferrax a t  2.5 ml/kg d i d  n o t  a f f e c t  ge rmina t ion  s i g n i f i c a n t l y .  



The o t h e r  chemica ls  reduced t h e  ge rm ina t ion  percentage. The 

d i f f e r e n c e  between normal dosage and overdosage was g r e a t e s t  i n  t h e  

Baytan WS and Baytan Un ive rsa l  WS a p p l i c a t i o n s ,  b o t h  o f  which c o n t a i n  

Imazal il . 

Table  17. E f f e c t  o f  seed t r e a t m e n t  on s e e d l i n g  growth (cm) o f  b a r l e y  

Dosage V a r i e t y  
Cheaical  (g /k9 o r  ER/ Arab i  

ml/kg) C 63 A p m  Beecher Abiad T a b o r  

Fer rax 
Fer rax  
V i t a f l o  
V i t a f l o  
Baytan WS d u s t  
Baytan WS d u s t  
Baytan Univ.WS 
s l u r r y  
Baytan Univ.WS 
s l u r r y  
Baytan FS l i q u i d  
Baytan FS l i q u i d  
Check(unt reated)  

Overa l l  LSD (1%) = 1.22 
c v  = 9.7% 

The growth ( h e i g h t )  o f  t h e  seed l ings  was a l s o  a f f e c t e d  by t h e  

t reatments .  Only V i t a f l o - t r e a t e d  seeds produced seed l ings  w i t h  growth 

comparable t o  t h e  check o r  even s i g n i f i c a n t l y  b e t t e r  than  t h e  cneck as 

i n  t h e  case o f  C63 and Beecher. 

These and o t h e r  new chemica ls  w i l l  be t e s t e d  i n  a y i e l d  t r i a l  a t  

two l o c a t i o n s  i n  t h e  1986/87 season. 



7. V i r o l o g y  

Research a c t i v i t i e s  i n  v i r o l o g y  d u r i n g  1986 were conducted i n  c l o s e  

coopera t ion  w i t h  t h e  I n s t i t u t e  of P l a n t  P r o t e c t i o n  ( IPO) a t  

Wageningen, The Nether lands. I n  a d d i t i o n ,  p a r t  o f  t h e  work which i s  

be ing  suppor ted by t h e  Lebanese Na t iona l  Counc i l  f o r  S c i e n t i f i c  

Research was done a t  t h e  F a c u l t y  o f  A g r i c u l t u r e ,  American U n i v e r s i t y  

o f  B e i r u t .  Research on v i r u s  d iseases of ce rea l  and food legume crops 

i n  1985/86 i n c l u d e d  ( i )  surveys f o r  v i r u s e s  conducted i n  s i x  c o u n t r i e s  

i n  t h e  r e g i o n  ( i i )  e v a l u a t i o n  o f  c e r e a l s  germplasm f o r  b a r l e y  y e l l o w  

dwar f  v i r u s  r e s i s t a n c e  and faba bean germplasm f o r  bean l e a f  r o l l  

v i r u s  and bean y e l l o w  mosaic v i r u s  r e s i s t a n c e  ( i i i )  t e s t i n g  faba bean 

seeds t o  be sen t  t o  i n t e r n a t i o n a l  n u r s e r i e s  f o r  seed-borne v i r u s  ( i v )  

a n t i s e r a  p r o d u c t i o n  f o r  t h r e e  legume v i r u s e s  ( v )  i d e n t i f y i n g  w i l d  

legume spec ies  which c o u l d  be v i r u s  r e s e r v o i r s  f o r  broad bean s t a i n  

v i r u s .  

7.1. V i r u s  surveys 

7.1.1. Faba bean 

A t o t a l  o f  589 faba bean samples w i t h  v i r u s - l i k e  symptoms were 

c o l l e c t e d  f rom d i f f e r e n t  r e g i o n s  o f  Egypt, Lebanon, Morocco, Sudan, 

S y r i a  and Tun is ia .  Among t h e  sap- t ransmiss ib le  v i r u s e s ,  bean ye1 l o w  

mosaic v i r u s  (BYMV) was t h e  most p r e v a l e n t  i n  a l l  t h e  c o u n t r i e s  

surveyed except  T u n i s i a  where broad bean m o t t l e  v i r u s  (BBMV) was t h e  

dominant v i r u s .  The i n c i d e n c e  o f  e i g h t  v i r u s e s  i n  t h e  c o u n t r i e s  

surveyed i s  shown i n  Table 18. Based on v i s u a l  observa t ions  i n  t h e  

f i e l d ,  bean l e a f  r o l l  v i r u s  (BLRV) was t h e  most p r e v a l e n t  i n  t h e  

c o u n t r i e s  surveyed. 



Table 18. Viruses i d e n t i f i e d  i n  faba  bean samples c o l l e c t e d  fra s i x  
coun t r ies ,  1985/1986. 

N m b e r  o f  Nunber o f  f i e l d  samples which con ta ined  
samples 

Country t e s t e d  BBMV BBSV BYMV PSbMV CMV PEMV BBWV BBlUV 

E ~ Y  p t  70 5 4 49 10 11 7 4 0 
Lebanon 44 0 6 4 1 0 * * * 
Morocco 7 1 0  1 0 0 * * 
Sudan 254 45 19 145 3 6 5 1 1 
S y r i a  145 6 36 67 30 * 2 0 0 
T u n i s i a  69 41 8 8 9 13 2 1 0 

TOTAL 589 98 73 274 53 30 16 6 0 

BBMV = broad bean m o t t l e  v i r u s  BBSV = broad bean s t a i n  v i r u s  
PSbMV= pea seed-borne mosaic v i r u s  BYMV = bean y e l l o w  mosaic v i r u s  
CMV = cucumber mosaic v i r u s  BBWV = broad bean w i l t  v i r u s  
PEMV = pea e n a t i o n  mosaic v i r u s  BBTMV= broad bean t r u e  mosaic v i r u s  

* = no t  t e s t e d  

7.1.2. Cereals  

Randomly s e l e c t e d  l e a f  samples (7125) o f  ba r ley ,  wheat and oat  f rom 

a l a r g e  number o f  f i e l d s  from d i f f e r e n t  areas i n  Morocco, S y r i a  and 

Tun is ia  were c o l l e c t e d  i n  A p r i l  1986. These sampies were t e s t e d  f o r  

t h e  presence o f  b a r l e y  y e l l o w  d u a r f  v i r u s  (BYDV). The r e s u l t s  

ob ta ined  i n d i c a t e d  t h a t  BYDV inc idence  i n  S y r i a  was low as compared t o  

Morocco and T u n i s i a  (Table  19). 



Table 19. Incidence o f  the PAY type of barley yellow 
dwarf virus (BYDV) on lea f  samples of barley, 
wheat and oat from three countries, 1986. 

Number of Number of 
f ields 1 eaves BYDV 

Country surveyed tested incidence 

Morocco 14 
Syr ia  10 
Tunis ia 11 

7.2. Germplasm evaluation for virus resistance 

7.2.1. Faba bean 

Faba bean screening f o r  bean ye l l ow  mosaic v i r u s  (BYMV) and bean 

l e a f  r o l l  v i r u s  (BLRV) res is tance was ca r r i ed  out i n  cooperat ion w i th  

t he  Food Legumes Improvement Program. Screening f o r  res is tance t o  

these two v i ruses was i n i t i a t e d  because both a re  present a t  a 

r e l a t i v e l y  h igh  incidence i n  t h e  region and the  p o t e n t i a l  losses 

induced by them could be considerable. 

7.2.1.1. kreening for BYMV resistance 

A t  Tel Hadya, Syr ia  672 faba bean l i n e s  were evaluated f o r  t h e i r  

res is tance t o  BYMV using mechanical inocu la t ion .  Plants were 

inoculated tw ice  w i t h  t he  v i rus ,  2 and 5 weeks a f t e r  sowing the  seeds, 

and were evaluated 3 weeks a f t e r  t he  second inocu la t ion .  Nineteen 

l i n e s  showed good l eve l  o f  BYMV resis tance;  these l i n e s  w i l l  be 

re-evaluated dur ing  the  next growing season (1986-1987). 



7.2.1.2. Screen ing f o r  BLRV r e s i s t a n c e  

A l t o g e t h e r  386 faba beans l i n e s  were eva luated f o r  t h e i r  r e s i s t a n c e  

t o  BLRV a t  L a t t a k i a ,  Syr ia .  A l l  p l a n t s  were a r t i f i c i a l l y  i n o c u l a t e d  

w i t h  BLRV u s i n g  a  m i x t u r e  o f  t h e  aph id  vec to rs  Aphis - fabae and Aphis 
c racc ivo ra .  Over 100 s i n g l e  p l a n t  s e l e c t i o n s  r e s i s t a n t  t o  BLRV were 

i d e n t i f i e d  f o r  seed inc rease  d u r i n g  t h e  sumner o f  1986. These l i n e s  

w i l l  be re -eva lua ted  d u r i n g  t h e  nex t  growing season (1986-1987). 

7.2.2. Cerea ls  

Screening f o r  b a r l e y  y e l l o w  dwar f  v i r u s  (BYDV) r e s i s t a n c e  was 

c a r r i e d  ou t  i n  coopera t ion  w i t h  t h e  Cereals Improvement Program a t  Tel 

Hadya on 515 e n t r i e s  of bread wheat, 429 o f  durum wheat and 457 o f  

ba r ley .  A l l  t h e  e n t r i e s  were a r t i f i c i a l l y  i n o c u l a t e d  w i t h  a  PAV t y p e  

o f  BYDV us ing  a  m i x t u r e  o f  t h r e e  spec ies  o f  aph ids  Rhopalosiphum pad i ,  

S i t i o b i o n  avenae, and Sch izaphis  graminum. Around 20 e n t r i e s  o f  each 

o f  bread wheat, durum wheat and b a r l e y  were found t o  be t o l e r a n t  t o  

BYDV i n f e c t i o n .  These l i n e s  w i l l  be sub jec ted  t o  re -eva lua t ion .  

7.3. D e t e c t i o n  o f  seed-borne v i r u s e s  o f  faba beans 

Since some o f  t h e  v i r u s e s  which i n f e c t  faba beans a r e  seed-borne, 

procedures were developed t o  d e t e c t  broad bean s t a i n  v i r u s  (BBSV) and 

broad bean t r u e  mosaic v i r u s  (BBTMV). Seed inc reases  o f  faba beans 

f o r  i n t e r n a t i o n a l  n u r s e r i e s  were sub jec ted  t o  ve ry  s t r i c t  rogu ing  

( t w i c e )  d u r i n g  t h e  growing season i n  a d d i t i o n  t o  weekly i n s e c t i c i d a l  

spray f o r  b e e t l e  c o n t r o l .  Seed l o t s  obta ined,  were t e s t e d  i n  t h e  

l a b o r a t o r y  f o r  t h e  presence o f  BBSV and BBTMV t o  ensure t h a t  

v i r u s - f r e e  germpl asm were forwarded t o  c o l l a b o r a t o r s .  Th is  work was 

c a r r i e d  o u t  i n  coopera t ion  w i t h  t h e  Food Legumes Improvement Program 

and t h e  Seed H e a l t h  Laboratory .  



7.4. A n t i s e r a  p r o d u c t i o n  

To meet t h e  requ i rements  f o r  v i r u s  t e s t i n g ,  a n t i s e r a  f o r  broad bean 

s t a i n  v i r u s ,  broad bean m o t t l e  v i r u s  and pea e n a t i o n  mosaic v i r u s  were 

produced. Some o f  these a n t i s e r a  were requested and sent  t o  

coopera t ing  s c i e n t i s t s  i n  n a t i o n a l  programs f o r  use i n  t h e i r  

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

7.5. V i r u s  r e s e r v o i r s  

F o r t y  f o u r  w i l d  legumes spec ies  c o l l e c t e d  f rom S y r i a  were t e s t e d  

f o r  t h e i r  p o s s i b l e  r o l e  as a v i r u s  r e s e r v o i r  f o r  BBSV. Fourteen 

species were found t o  be s u s c e p t i b l e  t o  BBSV i n f e c t i o n  w i t h  o n l y  two 

species showing v i s i b l e  symptoms. F u r t h e r  i n v e s t i g a t i o n s  wi 11 be 

c a r r i e d  o u t  t o  determine whether BBSV i s  seed-borne i n  these  species.  

7.6. Workshop 

A two-day v i r o l o g y  workshop was organ ized (March 31 and A p r i l  1, 

1986) a t  ICARDA, Aleppo, S y r i a .  Nine p a r t i c i p a n t s  f rom S y r i a ,  

Lebanon, Tun is ia ,  Morocco and Egypt, and Dr.L.Bos from IPO, 

Wageningen, The Nether lands, a t tended  t h e  meeting. The workshop 

p rov ided  a forum t o  eva lua te  t h e  progress made i n  v i r o l o g y  work a t  

ICARDA. It a l s o  p rov ided  an o p p o r t u n i t y  t o  i n i t i a t e  coopera t ion  

between ICARDA and d i f f e r e n t  c o u n t r i e s  o f  t h e  r e g i o n  i n  t h e  area o f  

p l a n t  v i r u s  research on food legume and ce rea l  crops. Cooperat ion has 

a l r e a d y  s t a r t e d  on work r e l a t e d  t o  b a r l e y  y e l l o w  dwar f  v i r u s  on 

c e r e a l s  w i t h  t h e  v i r o l o g y  l a b o r a t o r y  o f  t h e  Na t iona l  A g r i c u l t u r a l  

Research I n s t i t u t e  o f  T u n i s i a  (INRAT). 



8. Training 

Personnel and f i n a n c i a l  c o n s t r a i n t s  d i d  n o t  p e r m i t  t h e  Genet ic 

Resources Program t o  i n i t i a t e  an independent r e s i d e n t i a l  t r a i n i n g  

course, b u t  program s t a f f  p a r t i c i p a t e d  i n  t h e  r e s i d e n t i a l  t r a i n i n g  

courses undertaken by t h e  Crop Improvement Programs. I n  a d d i t i o n ,  

s h o r t  d u r a t i o n  (1 -4  weeks) i n d i v i d u a l  t r a i n i n g  i n  s p e c i f i c  areas 

r e l a t e d  t o  g e n e t i c  resources work and seed h e a l t h  t e s t i n g  was a l s o  

p rov ided  t o  t e n  p a r t i c i p a n t s .  

I n  1986, two p a r t i c i p a n t s  f rom Jordan were t r a i n e d  i n  

e l e c t r o p h o r e s i s  methodology f o r  2 weeks. Two t r a i n e e s  f rom t h e  Syr ian 

n a t i o n a l  program and one from Egypt spent 5 weeks a t  t h e  GRP f o r  

on- the- job t r a i n i n g  i n  germplasm work. Two E t h i o p i a n  p a r t i c i p a n t s  

f rom t h e  r e s i d e n t i a l  courses were a l s o  p rov ided  w i t h  s p e c i f i c  t r a i n i n g  

i n  t h e  e v a l u a t i o n  and documentat ion o f  ce rea l  and food legume g e n e t i c  

resources. Genet ic  resources s c i e n t i s t s  f rom t h e  Sy r ian  n a t i o n a l  

program who p a r t i c i p a t e d  i n  a  j o i n t  f o rage  legume c o l l e c t i n g  miss ion,  

ga ined a d d i t i o n a l  exper ience i n  c o l l e c t i n g  germplasm and i d e n t i f y i n g  

va r ious  w i l d  legume species,  

Two p a r t i c i p a n t s  one from E t h i o p i a  and t h e  o t h e r  f rom Turkey, and 

two t r a i n e e s  f rom S y r i a  were p rov ided  w i t h  s h o r t  t r a i n i n g  i n  seed 

h e a l t h  t e s t i n g  methodologies and f i e l d  i n s p e c t i o n  techn iques a t  t h e  

Seed Heal th  Laboratory .  Two s tuden ts ,  one from t h e  U n i v e r s i t y  o f  

Damascus and t h e  o t h e r  f rom t h e  U n i v e r s i t y  o f  T ishreen a r e  conduct ing 

research f o r  t h e i r  MSc. theses on t h e  "Transmission o f  BYMV, BLRV and 

BYDV v i r u s e s  by aph ids"  and t h e  " R e l a t i o n s h i p  between popula ton 

dynamics o f  c e r e a l  aph ids  and BYDV i n c i d e n c e  i n  c e r e a l s  grown i n  t h e  

no r thwes te rn  r e g i o n  o f  S y r i a " ,  r e s p e c t i v e l y .  

Organized t r a i n i n g  i n  germplasm conserva t ion  i s  a  se r ious  gap i n  

ICARDA's o v e r a l l  t r a i n i n g  program t h a t  needs t o  be considered. The 

i n t e r e s t s  and demand f o r  t h i s  t r a i n i n g  i s  i n c r e a s i n g  and a  r e g u l a r  

r e s i d e n t i a l  course needs t o  be implemented t o  b u i l d  a  network o f  

c o l l a b o r a t o r s  i n  t h e  r e g i o n a l  programs. 






