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Research and training activities during the 1992/93 season were continued 
with the aim to encourage and support national efforts in the W e s t  Asia 
and North Africa (NINA) region, and other developing -tries with 
similar ecologies, in inproving the productivity and yield stability of 
wolseasbn food and feed legumes and enhance their role in increasing, 
in a sustainable manner, the e d i v i t y  of cereal-based, rainfed 
farming systew. Research and training were conducted jointly with 
scientists from other ICARDA -am as well as with those £ram the 
national prcgram in a multidisciplinary team v c h .  Work on kablli 
chickpea was conducted jointly w i t h  IWSAT. Collaboration with relevant 
institutions in several industrialized camtries on basic research 
continued. 

ming the season several staff -ts occxlrred. The Senior 
Microbiologist left the Program to join CIAT, Cali, columbia in 1993. 
The Principal chickpea Br& returned f m  &tic leave in sep tabr  
1993. The post-doctoral fellus/visiting scientists in lentil bredirq, 
forage legume breeding, Or&m& control, and crop Ihysiolcgy left the 
program after capleting their respective term wintments .  'Ihe Senior 
Ehtanologist rejoined the Program af ter  maternity leave only to work on 
half-time basis. ?he Scientist in North Africa moved away from 
Morocco to take up the responsibilities of coordimting highland research 
program being done in collaboration with 'Turkey. 

-ch work was mainly centered at Tel Hadya site of ICARDA, M 
good use was also made of other testing sites in Syria (Breda and 
Jinderess) and Lebanon (Kfardan and Terbol) . Generation advancawlt of 
lentil and kabuli mickpea was done at TertOl. sites of several. 
national progranrs were used, jointly with the national scientists, for 
research on developing breeding material with specific resistance to sane 
key biotic and abiotic stresses because of the presence of ideal 
screening conditions there. 

1.2. Weather Conditions 

lbe weather mnbiticms during the season at Breda, Tel Hadya, Jinderess 
and Terbol are depicted in Section 11. The long-term average 
precipitation at these sites is 280, 350, 470 and 600 w respectively. 
rxlring the 1992/93 season, the total -1 precipitation received f m  

1992 to June 1993 was 283, 277, 402 and 664 mn, respectively. For 
the third consecvtive year rainfall at Tel Hadya was belar the long-term 
average, which was even 1- than the rainfall at Breda. Because of 
higher rainfall at Weda than at Tel Hadya upto mid March, the forage 
legumes at E?33% made better early graJth than these at Tel Haciya, and 
field estimates shwd that by 20 March atout 1.5t/ha dry mtter was 
already hilt up by V. narbmmis. Higher rainfall, and low 



tmpratures at Breda resulted in darelapaMt of Ascochyta blight and 
wld damage in lathyrus mn-series. Althcugh the rainfall at Tel Hadya 
was law, its uniform distribution resulted in good nop grawth. Ihe 
~nrmber of frost events at Fire% were 38, c c m p r d  to 50 and 53 at Tel 
HadyaandJinderess. 'Iheabsoluteminimm~tapratureatBredawas-6.5, 
at Tel Hadya -8.7, and at Jinderess -8.0. 'Ihe ccolditions were, 
M o r e ,  very fa-able for syeer+g for cold tolerance. For 
~ l e ,  the cold susceptible check m duckpea cold-tolerance saeenhg 
got killed by 21 Mar& 1993. 

A of major a c h i m  in research, training and networking 
adlvltles &ring the 1992/93 season is given belaw. 

Screening of 2000 new chickpea lines for drought tolerance, using newly 
develaped screening method, revealed that 15 lines were 
tolerant/mxlerately tolerant to dmqht. l k s e  will he further evaluated 
next m. S c m e s  of resistance have also keen identified in the 
cultigen against cold, Aswchyta blight, Fusarim wilt and leaf miner. 
In the wild Cicer, sources of resistance have been identified for all the 
above five stresses as also for seed M l e  and cyst m t n d e .  Wtiple- 
stress resistant sources are mcare frequently found in the wild Cicer 
species. 

-1- enhancement work for inneased bi- yield, Axazhyta 
blight resistance, cold tolerance and a canbinatim of blight and cold 
made considerable prcqres. Yield levels of newly-bred lines had 
exceeded the yield of best checks. Yields of newly-ked lines in winter 
scrwing were 2155 kg/ha averaged over three locations, giving a 68.9% 
increase over the spring- ones. Over the period of 10 years (1983/84 
to 1992/93), yield of newly bred lines was 62.2% higher when sum in 
winter than when sum in spring. Use of wild Cicer species for chi- - not only enhanced tolerance to target stresses h t  also 
increased yield. 'Ihe seed yield in F, and F5 progenies derived £raw the 
interspecific hybridization was >50% higher than the yield of cultigen 
pawlt (ILC 482). 

Wing 1993, 17475 chickpea entries were provided to 49 -tries 
thmxqh international testing netmrk. Fifty lines have been chosen by 
15 NARSs for pre-release nultiplication and/or on-farm trials. Six lines 
were released as culti- by five countries. Genetic typing of 
culti- and assessnent of intravarietal variation has been possible by 
finserprinting using ( ~ ~ , / E c o R I  pmbe/enzyme canbination. A CNA 
molecular marker for follawurg resistance to Ascod~yta blight has keen 



identified. Using this imrker, the gene action in a resistant x 
susceptible moss has been followed. Genetic typing (MIA fingerp-irking) 
of 53 isolates of Asachyta rabiei mlleded fram different parts of 
Syria has also been done. Studies have keen started in developing 
protocols for in vitro ~ulture of -0s so as to enable emtnryo m 
in the interspecif ic hybridization. 

Survey of chic)pza disease situation in different parts of Syria 
(Dara'a, Hami, H a w ,  Aleppo, Idleb and Hassakeh provinces) was c ! .  
Ascochyta blight was devastating in liassakeh, -e exoessive rain and 
conducive teqeratures for pathcqen in April -ged the develqment 
of severe epi-ics. 

Cut of 1615 breeding lines developed between 1981 and 1990, 185 were 
found prcsnising for m y t a  blight resistance in field and 
testing in 1991/92. meSe were again tested during 1992/93 for 
inrlividual pathotypes in greenhouse and for the mixture of pathotypes in 
both greenhouse and field. FYan these evaluations, 12 lines were 
identified to have broad-based resistance. Ihe rule of teliomoqhic 
stage of m y t a  blight fungus was investigated, as also the 
develqment of disease f m  an infection f-. Progress was made in 
devel.oping a wiltsick plot for routine screening of chidpa material 
for resistance to RLsariuni oxyspm f.sp. cioeri. 

Fmpulation cfyMmics of chickpa leafminer and its parasitoides was 
studied; population of parasitoidg followed the same trerd as the 
population of leafminer. Popllation of pod borers was also dtored. 
Neem extract effectively rectuced the pod-borer damage in chi-, kut  
it was less effective in catrolling leafminer. resistance of rn 
5901 to leafininer was confirmed. 

1.3.2. Lentil 

Fpproximately 250 crosses are made and handled in a tmlk pdiqree system 
using off-season generation admnemmt in Terbol. Segregating 
populations tatqeted for different regions are distr ihted to national 
programs for selection and cultivar developrent in sib. Progress has 
been made in increasing yield potential in the breediq material, as 
refleded by the yield levels in yield trials at Breda, W Hadya and 
Wkol. ?he lentil interratiom1 k e d h g  nurseries have evolved in 
response to the rkm3.s of NARSs. 'Ihere has keen ircreasing number of 
entries in international trials provi& by mtional pmgrans. 

Vascular wilt caused by msarium oxyspuum f .sp. lentis being the 
major disease of lentil in the regicm, it has received hi* attention. 
Screening for wilt resistance in the 1992/93 season mxmlxated on adult 
plant reaction in wiltsick plot using a range of material and 
gemplasm. Resistance of several lines has been confirmed. A 



p+iminary investigation on bioantrol of wilt using scme isolates of 
Bac1llu.s spp.  as antagonist has given valuable results. 

Screening for resistant to Ascorhyta blight, which is a cQrmDn 
disease in Ethiopia, I r d a n  subantinent and scme parts of W\NA, in 
trays in plastic house helped in identification of several resistant 
sources. sources showing mined resistance to wilt and Asoochyta 
blight have also been identified. 

An effective field screening tsdudque for winter hardiness has been 
developed and variability in CUltiMted gemplasm ewmined in 
collabcaation w i t h  the Turkish national program. W~lecular, chemical and 
mmphological markers for winter hardiness are being studied. 

Ihe national pro~ranrs have made good use of 1- enhanced 
germplasm. Eight cutllvars were released by seven countries during 1993. 
A large rnnnber of lines has heen selected for mlti-location testing 
and/or prerelease mltiplication in all the major prcduction areas. 

A collaborative project with Washingtcgl State university is examhhg 
the possibility of using m-marker (RFLP, FCR) in a system of marker 
assisted selection for lentil hprowmnt. 

W i n W t s  on the control of Sitona crinitus to prevent damage to 
ncdules in lentil at Tel Hadya, Jinderess ad Alkamiye mnf- the 
effectiveness of seed treatmrk of lentil with Prcmet at the rate of 12 
mlFg seed. Also, its efficacy was proven in 6 on-farm trials spread in 
all the major lentil grcwing areas in Syria. Gaud10 insecticide was not 
effective in preventing M e  damage. 

Forage-1- hpmwmnt mered cammn vetch (Vicia s a t i n ) ,  ~u~ly-pod 
vetch y. villcsa subsp. dasycarp3), bitter vetch (V. emilia),  
Palaestm vetch (V. palaestind), Hurqarian vetch (V. pfmnica) and 
nJrbon vetch (V. zlarbnensis) and ccsmrm chickling ( L a t b p E  sativus), 
War£ chickling (L. ci-) and mixus chickling (L. cchms). Work was 
also done on anplicarplxls vetch (V. sa t in  sum.  ~~) and 
chickling (L. ciliolatus). Mch of the efforts were devated to 
dmesticate the wild form of these species, by selection and 
hyln-idization, and enhance their adaptation to different envkmmnt~. and 
cmppingsy~inwhich theyare tohegnx~ntoaugment feedprcduCt ion  
for livestock. Nutritional quality evaluation was an important 
of forage-1- improvewrt work. 

Screening was done of 321 a-ions of vetches and238 accessions 
of chicklings for reconfinration of their cold tolerance. Most of the 
-ions retained their past rating. - and - fortyfive new 



accessions of chickling were also evaluated and 340 accessions were found 
tolerant to cold. 

Onehundred and eightyfar new selections of seven annual forage 
legume species were evaluated in microplot trials for green herbage 
production and seed and straw yield. Sweralprcanising selections were 
identified for prcanotion to yield trials. Early winter gru.ith of V. 
sativa, V. ervilia and V. nmbnemis was significantly correlated with 
dry matter yield of green her- at flowering and total dry matter yield 
at maturity. 

Genotype x envirwment &wiy carried cut using several advanced 
selections of different vetch and chickling species helped in the 
identification of lines with specific adaptation to low and high yielding 
enviro-ts and genotypes with wide adqfation. These entries will be 
incorporated in the intenntional nurseries. National program have 
found these intenntiornl nurseries very useful. National proqram in 
Iraq, Jordan, Moro300 and Syria have identified several lines either for 
release or for prerelease mltiplication. Jordan released a wooly-pcd 
vetch (IF'LVD 683), a camwxl vetch (IFLVS 715) and one ochrus chickling 
(IFLU) 101/185). Scientists in ?4xccw identified IF'LVN 577/2391 and 
IF'LVS 709/2603 for national catalogue trial. 

For the rcutine determination of the seed content of -xin E N  
Oxalyl d i e  propianicacid (W) in chicklirys, a --infrared 
technique was perfected in collaboration with the Canadian Grain 
CQRnission grain quality laboratmy. Amlysis of 116 lines of different 
chicklirqs revealed that none was free frcm CDAP h t  several had very 
little content of this free aminoacid. lbe COAP content decreased as the 
moisture supply to the chickling crop was increased. SMies on the 
reaction of different food and feed legumes to draqht, using three 
discrete levels of moisture supply as well as a con tin^^^^^ range using 
line source sprinkler system revealed that Iathyrus sativus was most 
drow$~t tolerant crop anung the feed 1 q . n ~ ~  and chiclqza amq& the 
grain legumes. 

Studies on the seed-bank ciy?nmics of V. sativa sutsp. anfhicarp, was 
continued in the expriment set up in 1989/90, in w h i c h  effect of 
different times of grazing was studied. Curing 1992/93, there was no 
significant difference between the grazing treatnwts. S e d  softening 
process was studied: 80% of seeds were hard at the start of the season, 
h t  by autumn this decreasd to 58%. 

Disease survey on forage legumes in on-farm trials in different parts 
of Syria revealed that wilt caused by nLsarim o x y s p ~ ~ ~ ~  was most wide- 
spread disease. Ascod~yta bli@t was occasionally found. Disease 
resistanoe of different foraqe legume lines was reconfirmed in 
w-. 



Studies on Sitrma minitus control on V. villasa suhsp. daqcmp 
confirmed that this is an inpcatant pest of this vetch and its mrrtrol 
with Promet seed t r ea tmen t  can effectively reduce nodule damage and 
irvaPase yield. 

1.3.4. Dry Pea 

New accessions obtained from different -tors were evaluated in two 
genetic evaluation trials and -sing lines identified for prumtion 
to yield trials. Cold-tolerance evaluation of 36 a-ions for 
recoulfirmatica. ard 90 new newions was carpleted. Fourteen new lines 
shawing cold tolerance - ideritif ied. Pmky-three pmnising entries 
were yield tested at Terbol and Tel Hadya to develop international 
adaptation trial for the 1993194 season. 

We supplied 1176 sets of 37 different types of trials and nursexi- to 
-tors in 53 countries, based on their request, for the 1993194 
season. Several amperators also rqwstd laxye quantity of seeds of 
saae elite lines, identified by them fran earlier inwtianal 
nurseriesftrials, for rmltilocation yield testing and on-fann 
verification trials. Also Rhizabiuin inoculation was provided. 

Training and networking received priority attention from the Program. 
Sane 207 participants -ved training in the hpmmmt of lentil, 
katmli chickpea, faba bean, pea and annual farage leqmes. Training at 
Aleppoincludedgroupcasses in l~diseasecont ro l ,  insectccntrol, 
lPeeding methodologies, harvest mechanization and DNA-mlecular marker 
M q u e s ;  individual non-degree training and graduate research. In- 
canrtzy/regional training covered winter chi- technology, legume seed 
proauction, ccmplter use, and general crop pxdudion. 

Networking in the Nile Valley, North Africa, and West Asia regional 
continued, in whi& regional trials were designed and exeaked. 

'Ihese m c l W  regional yield testing, integrated disease control, 
integrated weed control, intqrated Ombanch cclrhrol and regional 
testing of sources of resistant to various diseases and pests. A Global 
-in Legye .-t Research Netmrk (CLDRN) was started in 
collatoratlon with 1CZUS.W and FRO. 

For enhancing the adoption of winter scxYing of chi- in the 
Mediterranem basin, a project planning mrkshop was -zed with EAD 
at ICAWYL in N- 1993. Nati-1 program scientists from Algeria, 



m, W s i a ,  Syria and =key participated and wntrihkd to the 
develqment of a project poroposal to  he d t t e d  to potential donors. 

To enhancethe d c a t i o n o f  the d t s  of research conductedat 
IcAFnA base prcqram as well as that done in mllakoration with the 
nati-1 m a w s ,  11 books and Frmceedings, 31 jourml articles and 17 
articles in other plblications were plblished during 1993. Annual 
reports, reprints, books and FABIS and LPlS newsletters were widely 
distributed. M.C. SaYraa. 



'I% W l i  chickpea iqrovemnt is a joint program with ICFZSAT, India. 
'I% main objective of the program is to innease and stabilize kabuli 
chi* production in the developing world. Of the five main regions 
where chickpea is grown, the M e d i t e r r m  region and Latin America 
produce mostly kakdi-type chickpea. Five to ten percent of the area in 
the other three main production regions (Indian subcontinent, East Africa 
and Australia) is also devoted to production of the W l i  type. 
Asccchyta blight and wilt are the two major dissases of chickpea. Leaf 
miner in the Mediterranean region and pod twrer in other regions are 
major insect pests. Droqht is the major abiotic stress throqhout the 
chickpea growing areas and cold as€lmEs importance in Meditenaman 
enviroments and the tenperate region. Kabuli chidpa is mainly grown 
as a rainfed crop in the wheat-based farming system in areas receiving 
between 350 m and 600 m annual rainfall in the West Asia and North 
Africa (WANA) region. In Egypt and Sudan and parts of W t h  Asia, West 
Asia and Central America, the crop is gram with supplemental irrigation. 

In WLNA, where the crop is currently spring sown, yield can be 
i n c r e  substarrtially by advancing sowing date f m  spring to early 
w i n t e r .  With the introduction of winter mirq the chidpa cultivation 
can be extended to lower rainfall region, say upto 300 nun. 'Ihere are 
indications that inneasing plant density and reducing r m  width also 
increase yield significantly, especially during winter sowing. Winter 
sawing all- the crop to be harvested by machine. 

Major efforts are underway to stabilize chi* productivity by 
breeding altivars resistant to various stresses, such as diseases 
(asccchyta blight and fusarium wilt), insect pests (leaf miner and pcd 
borer), parasites (cyst neimtcde and Orabanche crenata Forsk.), and 
physical Stresses (mainly cold and drcqht) .  Exploitation of wild C i c e r  
species for transfer of genes for resistance to different stresses is 
anather area receiving priority. DNA fingexprinting in Asaochyta rabiei 
is being pursued for maping the pathogen variability in the region. 

IXlring 1993, several collaborative projects operated. In the project 
"Developnent of chickpea germplasm with wined resistance to asccchyta 
blight and fusarium wilt using wild and cultivated species", fax Italian 
institutims collaborated with I-. The saez+ng for cyst nematode 
was carried out in association with the Istituto dl Nematologia -aria, 
C.N.R., Bari, Italy. Fusarium wilt resistance sxeanhq was also done 
in collaboration with INRW, Tunisia and the Deprbmmto de Patolcqia 
Vegetal, Cordoba, Spain. Screening for tolerance to cold was done in 
omperation with agricultural research institutes in Turkey. A program 
on mutation breeding was cmducted jointly with the Nuclear Institute for 
Agricultural Biology, Faisalabad, Pa)ristan. 'Zhe University of 
Saskatchewan, QMda is collaborating in studies of genetic diversity in 
W l i  chickpea. Sxdies on application of restriction fragmerrt length 



polymorphism (RFLP) in characterizing chickpea genotypes and Ascochyta 
rabiei isolates are carried cut in collaboration with the University of 
FYankfurt, Genmny. 

2.1. Chic lpa  Breeding 

Major objectives of the breeding are (1) to produce cultivars and genetic 
stocks with high and stable yield and to develop segregating popllations 
and materials for cr~ssing program to w r t  NARSs and (2) to d c t  
strategic research to v r t  work on germplasm inpmwmnt. Specific 
objectives in the develqment of inproved gentplasm for different regions 
are : 

1. Mediterranean recrion: (a) winter scwing: resistance to asxchyta 
bliqht, tolerance of cold, suitability for machine harvest*, medium 
to large seed size (30% of rescxlrces); (b) spring souup: cold 
tolerance at seedling stage, resistance to m y t a  bllght and 
fusarium wilt, tolerance of draqht, early maturity, medium to large 
seed size (30% of resources) ; 

2. Indian subcontinent and East Africa: resistance to aswchyta blight 
and/or fusarium wilt, drought tolerance, early maturity, -11 to 
medium seed size, response to supplemental irrigation (20% of 
resources) ; .A 

3. Latin America: resistance to F'usarium wilt, nwt rot and viruses, 
large seed size (5% of r m c e s )  ; 

4. Hiah elevation areas: spring scwing, cold tolerance at seedling 
stage, resistance to asc031yt.a blight, terminal drought tolerance, 
early maturity, and medium to large seed size (15% of resources). 
K.B. 8m. 

2.1.1.1. International nuraeries/trials aad otber taeediag lima 

During 1993, 17,475 chickpa entries were furnished to 49 ccuntries. 
Eighty-six percent of the material went were to develcping oountries an3 
the m i n i n g  148 to industrialized arvrtries (Table 2.1.1) . The. 
nurseries were in demand frcm all the six continents fran Chile to olina ' 

and fran Canada to Australia-New Zealand and 418 sets were furnished. 
T h e  demand for the finished mterial continued to bcrease suggesting 
that breeders have found them useful for their direct qloitation. 'Ihe 
kahli-chidcpa network is well established aimng chickpa scientists. 
K.B. singh, R . 8 .  mlbtra aad I.C. Baxema. 



-10 2.1.1. Number of trials and entries furnished to NARSs &rig 
1993. 

C0'm'=Y Trial and  nurser^ 
NO. of ~etS of NO. of 
trial/nursery entries 

Algeria 31 1001 
m i n a  2 72 
Australia 12 437 
Belize 4 128 
Bolivia 2 73 
Brazil - - 
Wrlgaria 2 65 
QMda 14 529 
chile 18 699 
Qlina 7 248 
Colabia 2 48 
w?r'-= 2 88 
Czechoslovakia - - 
nsypt 12 395 
mitria 3 122 
Ethiopia 12 470 
France 5 168 - - - 
GreeZe 2 88 
HUKWY 5 243 
India 37 1259 
Iran 22 1041 
Iras 14 457 
Italy 27 1015 
Jordan 5 122 
Iebanon 8 343 
Libya 3 72 
Mexico 1 31 
Marocm 11 394 
Nepal 1 31 
New Zealand 2 73 
QMn 4 171 
Pakistan 8 315 
Peru 2 73 
-1 7 295 
@t= 1 24 
Russia - - 
Saudi Arabia 11 460 
spain 10 339 
Srilanka 1 24 
fldan 6 177 
Syria 45 1896 
?hailand 1 24 
Tunisia 9 563 
-key 40 1614 
U.A.E. 1 24 
U.K. 1 48 
U.S.A. 4 129 
Zambia 1 64 

'IMal 418 15,952 

Breeding 
lines 
(no. 

Total 
entries 
(no. ) 

1062 
72 
438 
128 
73 
2 
65 
561 
699 
248 
48 
88 
11 
405 
122 
575 
180 
2 
88 
243 
1703 
1041 
461 
1108 
122 
347 
72 
31 
4 13 
31 
73 
171 
321 
73 
303 
24 
4 

460 
339 
24 
187 
2007 
24 

1077 
1614 
24 
53 
194 
64 

17,475 



2.1.1.2. m-farm trials 

m e  hroject assisted NARSs in Algeria, Iraq, Jordan, Lebanon, Moroaco, 
Syria, misia and Turkey in the wn3uct of r-er-mamqed on-farm 
trials on winterscwn chickpea. In Syria, the Directorate of Agriculture 
and Scientific F&semch of the Ministry of Agriculture d c t e d  on-farm 
trials in mllaboration with ICAIII3A at 13 sites in different chi- 
qrming -. ?hey selected 3 newly developed chi- lines (FLJP 86- 
5C, 86-6C and 84-15C) and ccsnpared them with the two released culti- 
(Q13b 1 and 3). m e  season was drier than long-term average at 
locations. But in nor-th-ezdxrn Syria, the total rainfall was more than 
100% higher than the long-term average and mxh of this was received in 
early spring in heavy stam encouraging developwnt of serious disease 
problenc; of asoochyta blight and root-rots. Ihe new lines were nearly 
at par with the released cultivars in their yield performance, when 
averaged over all locations (Table 2.1.2). Hwever, they have 50% larger 
seed size and taller plants. ?hey could thus be very promising for 
introduction of winter chi- in the drier areas of Syria. Syrian 
W s  Scientists and K.B. Sirgh.  

Table 2.1.2. Seed yield and some other charactexs of chidpa entries 
in the on-farm trial am3ucted jointly by the Diretorate 
of Agriculture and scientific Research, Syria and ICARDA 
Wing 1992/93. 

mtry seed yield 100seed1 plant1 Days to2 Fmteid 
(kg/ha) I weight heiqht fl- content 
(9) (a) (no.) (%) m e  

FLIP 86-5C 2007 45 52 122 18.5 
FLIP 86-6C 2002 41 51 120 18.1 
FLIP 84-15C 2142 42 48 121 17.8 

1/ Mean of 13 locations, 2/ Mean of 10 locations, 31 Mean of 7 locations. 

Fifty lines have been chcsen in recent years by 15 NARSs frcm the 
ICRISAT/ICGDA international trials for the pre-release multiplication 
and on-farm tests (Table 2.1.3) . All the lines are develaped through 
hybridization except two which are selections frm germplasm. All the 
new lines have sham resistance to aswchyta bliqht and tolerance of cold 



at 1- and they have large seed size. If grew? in winter, they can 
attain a height of at least 40 cm and can thus be harvested by machine. 
Seeds of same of the -sing lines are being multiplied at ICAIlDA to 
IE& the potential demand of NARSs. IWIBe Scientists. 

Table 2.1.3. Chickpea lines identified for pre-release mltiplication 
and on-farm testing by NARSs in r-t years. 

Country Line 

Afqhanistan ILC 482, m p  81-293c, FL;IP 82-15~2, FLIP 83-46c, FLIP 84- 
15C, FLIP 84-92C 

Algeria FLIP 83-49C, FLIP 83-71C, FLZP 84-1092, FLIP 84-145C, FLIP 
85-17C, 79M 101-2, 801H 177 

C h h  FLIP 86-41C 
crprUs FLIP 85-10C 
w p t  ILC 202, FLIP 80-36C 
France FLIP 84-188C 
Ira¶ FLIP 81-269C, FLZP 82-142C, FLIP 82-169C 
Jordan FLIP 84-15C, FLZP 85-5(: 
I&htI0n FLIP 86-6C, FLIP 88-85C 
Libya FLIP 84-79C, FLIP 84-93C, FLIP 84-144C 
MeXiw ILC 482, FL;Tp 81-293C 
MfxcCCO FLIP 84-145C, FLIP 84-182C 
.%!a FLIP 84-15C, FLIP 86-5C, FLIP 86-6C 
m s i a  FLIP 83-47C 
=key FLIP 81-70C, FLIP 82-15W, FLIP 82-74C, FLTP 82-161C, FLIP 

82-269C, FLIP 83-31C, FLIP 83-41C, F'LTP 83-47C, FLIP 83- 
77C, FLIP 83-98C, FLIP 84-79C, FLIP 85-13C, FLIP 85-15C, 
87AK 71112 

Wing 1993, six culti- were released by five countries, -1y China 
(FLIP 81-40W, FLIP 81-71C), Egypt (ILC 195), Lebanon ( F L P  85-5C), Libya 
(ILC 484), and Sudan (ILC 915) (Table 2.1.4.). NARSs in 19 countries 
have released 54 lines M t e  as cultivars £ r a n  material furnished fmn 
ICARDA (Table 2.1.4). Forty-threeofthemhave teen released for winter 
sawing in the Mediterranean region, eight for spring sowing inclwlhq 
four in China, three for winter sowing with irrigation in more southerly 
latitudes, and. one in Pakistan. Scientists. 



Table 2.1.4. Kabdi chi- cultivars released by natioml p x q ~ a m ~ .  

Country Cultivars Year of Specific features 
released release 

Algeria 

Cyprus 

Esypt 
France 

Italy 

Jordan 

Lebanon 

Libya 
Morocco 

marl 
Pakistan 
Portugal 

Sudan 

Syria 

Tunisia 

ILC 482 
ILC 3279 
FLIP 84-79C 
FLIP 84-92C 
ILC 202 
ILC 411 
FLIP 81-71C 
FLIP 81-4OC 
Yialousa (ILC 3279) 
Kyrenia (ILC 464) 
ILC 195 
TSlOO9 (ILC 482) 
TS1502 (FLIP 81-293C) 
FLIP 84-188C 
ILC 482 
ILC 3279 
Califfo (ILC 72) 
Sultan0 (ID2 3279) 
~ubeiha 2 (ILC 482) 
Jubeiha 3 (ILC 3279) 
Janta 2 (ILC 482) 
FLIP 85-5C 
ILC 484 
ILC 195 
ILC 482 
Emyet (FLIP 84-92C) 
Rizki (FLIP 83-48C) 
ILC 237 
Nwr 91 (FLIP 81-293C) 
ElmD (ILC 5566) 
Elvar (FLIP 85-17C) 
Fardan (ILC 72) 
Zeqri (ILC 200) 
AlmeM (ILC 2548) 
Alcazaba (ILC 2555) 
Atalaya (ILC 200) 
Shendi 
Jabal Mera 1 (ILC 915) 
Chab 1 (ILC 482) 
Chab 2 (ILC 3279) 
Chab 3 (F'LIP 82-15CC) 
Chetoui (ILC 3279) 
Kassab (FLIP 83-46C) 
Mo~n 1 (-1-81-48) 
FLIP 84-79C 
FLIP 84-92C 
ILC 195 
Guney Sarisi 482 
Damla 89 (FLIP 85-7C) 
T- 89 (FLIP 85-13X) 
Akcin (87AK71115) 
Aydin 92 (FLIP 82-259C) 
Menemen 92 (FLIP 85-14C) 
Izmir 92 (FLTP 85-6CC) 

~igh yield, blight r e s k t a ~ ~  
Tall, blight resistance 
Cold, blight resistance 
Blight resistance 
High yield, for Ginghai pr. 
High yield, for Ginghai pr. 
High yield 
Hiq?~ yield 
Tall, blight resistance 
r a r s e h  
Blight, wilt resistance 
Blight resistance 
Bliqht resistance 
Cold, blight resistance 
B* res' : , w yield 
Tall, blight resistance 
Tall, blight resistance 
Tall, blight resistance 
Hi* yield, blight res' ; 
Hi* yield, bliw reskhme 
High yield, wide adaptaticm 
Green seed cormraption 
Hi* yield, blight reskhme 
Tall, blight resistance 
Hi* yield, blight mkhme 
Iarq? &, blight resisbrK!e 
large &, blight reskhme 
High yield, irrigated cad. 
Hi* yield, blight mkhme 
Blight resistance 
Blight resistance 
Tall, blight resistance 
Mid-tall, blight resistance 
Tall, blight resistance 
Tall, blight resistance 
Mid-tall, bliat resistance 
High yield, irrigated 
For Jabal Mera area 
Hi* yield, blight res' 4 
Tall, blight resistance 
H i q h  yield, oold & blight res. 
Tall, blight resistance 
Large seeds, blight res. 
Large seeds, wilt resistance 
Blight, cold resistance 
Iarge &, blim resistarne 
Tall, blight resistance 
High yield, blight resistanm 
Blight resistance 
Blight resistance 
Tall, blight resistance 
large seed, blight resistarne 

seed, blight resistarrm 
Larq3 s€€d, blic#lt reskhme 



2.1.2. BcreQling for stress rnleranw 

of genaplasn lines was initiated in 1978 for tolerance/ 
resistance to asax31yt.a blight ( A s d y t a  mbiei [Pass.] Lab.), in 1979 
to cold, in 1981 t o  leaf miner (Liriomyza ciaerina Rand.), in 1982 to 
seed heetle (Cal lasabrud~~~ chinensis L.) ,  in 1986 to cyst nenmtode 
(&tenxiem ci-i Vovlas, Greco et D i  Vito), in 1987 for f-im w i l t  
(Fksarium axyspvum Schled~t . d Synd f . sp. c i d  [Padwick ] 3qd. & 
H a t s ) ,  and in 1989 to drought. Field screening techniques have been 
developed for tolerance/resistance to ascochyta bliqht, leaf miner, cold, 

and -. Wiltsick plot developed near Cbrdoba, Spain is used for 
smeau?g resistance against FUsarium w i l t .  IC;AWA is in the process of 
developuq its a m  w i l t - s i d c  plot. Laboratory and g n e r h w e  screening 
~ q u e s  have been developed for seed keetle and cyst nematode, 
respectively. These tezhniques have been described in previous annual 

. The nuahr of lines evaluated t e t w e n  1978 and 1993 for 
&f f erent stresses is sham in Figure 2.1.1 except for seed beetle for 
which no resistance was  found in a l l  5153 lines evaluated. 'Ihe 1992/93 
evaluaticols included 1000 lines to  fusariun w i l t  ( d t s  awaited fma 
Cordoba, Spain), and 2000 lines to QOuFplt. Resistant sources have  be^ 
identified for asmchyta blight, fusariun w i l t ,  leaf miner,  cold, and 
drcught, but no souroe of resistance was found for seedbeetleand cyst 
nenmtode. Resistant s u m x s  have keen freelv shared with MLRSs and are 
used in -ing blocks. 

S m e e n h g  germplasm for tolerance t o  drou$~t continued. 'Itis year 
2000 new lines were evaluated (Figure 2.1.2). Of these one line, ILC 
391, was  rated. 3, 14 lines rated 4 and 90 lines rated 5 and the remaining 
2895 lines were susceptible. These 15 tolerant/mderately tolerant lines 
would be reevaluated next season. In the same table results of in i t i a l  
evaluation for leaf miner and fusarium w i l t  are shown. Frcanising lines 
w i l l  be evaluated next season. 
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No, of lines 

10,000 - 
~esistant lntermediate susceptible 

1,895 

Drought Fusarium wilt Leaf mner 

Figure 2.1.2. Preliminaryevaluatianof gemplasm far resistanceto leaf 
miner, f u s a r i u m w i l t  and d r cqh tdu rbg  1991, 1992, 1993, 
respectively. 



For the past four years, ICAROA has furnished a Chickpea Interra- 
tional Fbsarium Wilt Nursery (CIFViN) ccanprising M i  entries only. 
While results are awaited frm other locations, the results of evaluation 
of three locations are described here. 'Ihree lines, namely m 85-29C, 
FLIP 85-3OC and UC 15, were resistant at Guelma (Algeria) and Mdeiba 
(Sudan). Another five lines, -1y ILC 240, FLIP 85-20C, FLIF 85-35C, 
FLTP 85-13K and UC 27, were derately resistant at both locations. 
These lines were earlier identified resistant at Cordoba (Spain) and can 
therefore be used in breding program. 

C h i c k p a  International Cold Tolerance Nursery evaluation revealed 
that out of 47 entries, 3, 31, 10, 2, and 1 entries at Tel Hadya; and 3, 
33, 9, 1, and 1 entries at Eireda were respectively rated 3, 4, 5, 6 and 
7 (on 1 to 9 scale where l=free, 9=killed). cXlt of these only two 
entries (m 8262 and IIc 8617) were consistently rated 3 at koth sites. 
Another 28 entries gave nnzkrately tolerant reaction of 4. K.B. S w ,  
8. Weigand, M.C. ~ a x e ~ ,  R.S. m t r a ,  M. mar (I-), N. ~ r e ~ o ,  M. 
Di Vito and A. Ports-Puglia ( I t a l y ) ,  R. Jimeaaa-Dia8 (Spain), M.V. Reddy 
( I C R I S A T )  . 
2.1.2.2. Wild Cicler species 

Evaluation of eight anrual wild C i e r  species continued for the fifth 
year to identify s0u~ce.s of resistance to different stresses. 'Ihe 
highest susceptibility rating frm the five-year evaluation of a line has 
been taken as the actual rating for that line. 'Ihe results are 
sumnarized in Table 2.1.5. 'Ihe evaluation during 1992193 included 43 new 
accessions for resistance to cold and 197 for dr-t (Table 2. I. 6) . h e  
accession C. bij- remained free of damage frm cold and another 3 
accessions of C. bijugum and one C. reticdatum had a rating of 2. 
Hence, additional sources of him level of cold tolerance in wild Ciaer 
species than the cultigen were identified. Only four accessions of C. 
r e t i d a t u m  were e t e l y  resistant to drcuqht and raining were 
susceptible. m e  evaluation was hampered by delayed and variable 
germination, a problem that should be resolved. Seed scarification m y  
help. 

Swaxes of resistanoe were favd for a x a h y t a  bli@t, fusarimn 
wilt, leaf miner, seed beetle, cyst -a, cold, and drought. Wild 
species were the only souroe of resistance so far found for seed ketle 
and cyst -tcde and they had higher level of resistance than the 
cultivated species for fusarium wilt, leaf miner, and cold. The mast 
important species for resistance to different stress factors was C. 
bijugum, while C. y-hi* was the least inportant. K.B. Sirqh, S. 
Iseigand, M.C. -, R.S. m, M. mar (I-), M.V. Reddy 
(ICKtSl?, A. Porta-Fuglia, N. Greco aad M. Di Vito ( I t a l y ) .  



-2.1.5. F s a d c n  of qsmplasm -& of Cicer qq. to sare biotic a d  abiotic strerjses at lkl H@a, Syria fmn 
1987/88-1992/93. 

Scale? Blicda F. w i l t "  lsafnlh-er Seedkeetle Cvstnnatcde U ~ l d  rn 
M. M. gmcies No. species M. s p e c k  M. species Elo. species No. Species 



Table 2.1.6. Reaction of different wild C i m  species to cold (C) and draqht (D) at Tel Hadya, Spring 
1993. W t  evaluation. 

Scale' No. of lines in each Ciaer -ies 
biiusum vamashitae ixlaiom ~innatifidum -tun chorassaniom reticulaturn 
C D  C  D C D  C  D  C D C  D  C  D C  D 

' Scale: 1 = free; 5 = tolerant; 9 = killed. 



scurces of resistance identified for asxchyta blight, fusarium wilt, leaf 
miner, cold and drcught in cultivated species are listed in Table 2.1.7. and 
have been used in many b r m  programs. Differential disease race- 
patterns caused scane lines to be resistant at 1- but susceptible 
elsewhexe. No source of resistance was found for seed beetle and cyst 
nematcde. 

Table 2.1.7. Sources of resistance in cultigen to biotic and abiotic 
stresses identif ied between 1978 and 1993. 

Stress Source of resistance 

Ascochyta blight I W  72, ILC 182, ILC 187, ILC 200, ILL3 2380, ILC 2506, 
ILC 2956. ILC 3279. ILC 3856. ILC 4421. ILC 5586. I E  -~ ~ 

5902, ILb 5921, ILb 6043, II13 6090, & 6188. 
' 

Fusarium wilt ILC 54, I113 240, ILC 256, ILC 336, ILC 487, FLIP 85- 
29C, FLIP 85-3K, UC 15. 

LBaf miner ILL3 316, ILC 992, ILC 1003, ILL3 1009, ILC 1216, ILC 
2622, ILC 5594, ILC 5901. 

Cold ILC 1464, ILC 3287, ILC 3465, ILC 3470, ILL! 5638, ILL3 
5663, ILC 5667, ILC 5947, ILC 5951, ILC 5953, ILC 8262, 
ILC 8617, ILC 482 ( )  (M 17033). 

w t  FLIP 87-58C, FLIP 87-59C. 

scurces of resistance in wild Ciaer species for Axzd-iyta blight, 
Fusarium wilt, leaf miner, seed beetle, cyst mtcde, cold, and drought are 
given in Table 2.1.8. Whereas no line of cultigen was fcRlnd resistant to 
two or more stresses, there were several aocessiors in wild Ciaer species 
w h i c h  were resistant to three or imre stresses. SBne are sham in Table 
2.1.9. These aocessions could be more useful in hybridization program for 
the transfer of genes for resistance if they oould be crossable. K.B. 
singh. 



Table 2.1.8. Smrces of resistance (rating 1 or 2 on a 1-9 scale) in wild 
C i c e r  species to biotic and abiotic stresses. 

Stress Source of resistance 

Asm&yta blight C. judaiann: ILWC 158, ILK: 161, ILWC 163; C. 
pinnatif idum: IWC 160. 

F'usariun wilt C. b i j u g m :  20; C. ~ p r m m :  4;C. judaicum: 31; 
C. pinnatifidum: 6; C. retidatum: 11. cmt of these: 
C. bijugum: IWC 32, ILK: 75, ILWC 83; C. 
~ p n m m i :  IWC 39, ILWC 179; C. judaicum: ILWC 
46, ILWC 57, ILWC 94; C. p inmt i f i dum:  ILWC 144, ILK: 
149; C. n t i d a t u m :  ILWC 123, ILWC 183. 

Ieaf miner C. chorassaniann: IWC 147; C. clmeatum: ILWC 187; C. 
judaicum: IUIK: 46, ILwc 56, IWC 57, Izwc 58, ILWC 
95, 103, ILK: 165, ILWC 175, ILWC 176, IWC 186, 
IIWC 192, ILK: 196; C. yannshitae: ILK: 55. 

C. bijugum: ILWC 65, IWC 67, IUK 68, ILWC 70, 
ILK: 73, ILK: 74, ILWC 75, ILWC 83, ILWC 177; C. 
cuneatum: ILWC 187; C. ~~: I L K  39, ILWC 
179, ILWC 181; C. judaicum: ILWC 46, ILWC 54, ILWC 
173, ILWC 174, ILWC 176, IIWC 189; C. n t i c u l a t u m :  
WC 104. 

Cyst mtale C. b i j u g m :  ILWC 62, ILWC 63, ILWC 64, ILWC 65, ILWC 
67, ILK: 68, ILK: 70, IWC 71, ILWC 73, ILWC 75, ILWC 
76, ILWC 77; C. r e t i d a t u m :  ILK: 119; C. 
pinnatif idum: ILK: 212, ILWC 213, ILWC 226, ILWC 236. 

Cold toleranoe C. b i j u g m :  lIWC 32, ILWC 62, ILWC 63, IWC 64, ILWC 
65, ILWC 67, ILK: 68, IWC 69, ILWC 70, ILWC 71, ILWC 
73, -74, ILWC75, m 7 6 ,  ILWC77, ILWC79, ILWC 
80, IWC 84, ILWC 194, IWC 195. 

Drought tolerance C. r e t i d a t u m :  ILK: 122, ILK: 127, ILWC 142. 



2.1.9. sourceS of dtiple resistance in wild C i c e r  species 
identified at Tel Hadya, Syria. 

Acc. C i c e r  Blic!ht Wilt' Leaf Seed Cvst cold Drcnuht - 
M. species miner beetle I&. 
(=) 

32 b i jug~rm  s R s R R R s 
39 = h U J O = w  s R  R  R  S  R  S  
46 judaicum S  R  R  R  S  S  S  
62 bijugum R  R  S R  R  R  S  
73 bi jugwn R  R  S  R  R  R  S  
79 b i j y  s R R R R R  s 
81 reticulatum S  R  R  S  S  R  S  
112 reticulatum S  R  S  R S R  S  
18 1 -p?-"' R  S  R  S  R  S  
236 pinnatifidum S NE R  NE R  R S 
142 r e t i d a t u m  S NE S  NE S R  R  

NE = Not evaluated. 
' Evaluation carried out at Istituto Sperimentale per la Patolcgia Vegetale, 
Rcane. 

2.1.3.1. mcmaad biannw yield 

Chickpea seed yield is highly axrelated with bicmass yield. H-, the 
bi-s yield is low in chickpea. l?m a-ches are being follm&i at 
1- to attain this: (a) increase plant height and (b) k- branch 
number in available tall genotypes. This project was initiated during 
1989/90 and the progress is anmmrized here. W i n g  the 1980/90 season six 
crosses were made between tall gemtypes of diverse origin. lhese crosses 
were grown in the 1990 offseascol and thereafter advanced by hlk method. 
lhree crosses did not produoe plants taller than their tall parents and were 
rejected. l he  remaining three crosses were advanced to F, generation and 
bulkharvested. Morecwsseswerenradeinthesuhsequentyearsandadvanoed 
by the bulk methcd (Table 2.1.10). 

Selection of tall plants started from the 1991/92 seasan, when we 
selected 19 plants fraa F, generations which were at least 20% taller than 
the tall check (IY: 3279). 'Ihese selections were grawn in the prcgeny rays 
during the 1992/93 season alwlg with the tall check. Eleven prcgenies 
taller than the tall parent were h l k  harvested as they were  also uniform 



(Table 2.1.10). These bulked lines w i l l  be evaluated for b i o l ~ s s  and seed 
yield next season. Another 20 F, plants wfiich were taller than the tall 
parent have been selected f r m  the breeding nursery. 

Table 2.1.10. Chickpa bianrass yield breeding material gram a t  Tel Hadya, 
1992/93. 

Generation No. of developed No. of hlk/plants 
poFsllations gram seleded 

Plant height and kiranching can be irvJease thrmgh interspecific 
crosses. Therefore, it is e q e z t d  that by nossing tall parents of the 
cultigen w i t h  wild Ciczr both height and b i o ~ s s  yield may increase. With 
this in mind we made six interspecific crosses including C. r e t i da tum 
( I L K  115) x C. r e t ida tum (IUJC 104), C. arietinum (ILC 72) x C. 
r e t i da tum (ILWC 115), C. arietimmi (FLIP 91-14x3 x C. reticuZatIIi7i (ILWC 
115). C. arietinum (ILC 72) x C. re t ida tum (IUJC 104), C. arietinum (FLIP 
91-149C) x C. r e t i da tum (ILSE 104), and C. arietimmi (ILC 72) x C. 
arietinum (FLD 91-149C). Wing  the offseason we have produced F, seeds 
and also made five backcrc6ses. If. tXmr art X.B. Shgh. 

2.1.3.2. blight m- 

Asmchyta blight is the major disease of chickpea and its significance after 
the intra3uction of winter chickpea in the Mediterranem basin. Without 
resistance to  this disease chickpa cannot be grcun during winter. 
Screening of breeding lines for resistance to blight a t  ICARDA identified 
several resistant lines. But, when they were tested across locations and 
years none of them w a s  found resistant a t  a l l  locations inaicathg the 
presence of physiologic races. Later reseKch a t  ICARDA indicated that 
there might be six races in Syria and 13 raoes in the Mediterranean basin. 
Therefore, efforts began to mire genes for resistance t o  asccchyta 
blight. One approach was  to cross resistance scuroes of diverse origin with 
the hope that they my have different genes for resistance and by d i n i n g  



them durable resistant lines could be developed. This prcgram was initiated 
in 1989190 and materials available a t  the em3 of 1992193 season are shown 
in Table 2.1.11. W i n g  1992/93 season five additicmal crosses have been 
made. Four hundred and seventy-five F, and F, plants were selected fran 
~a r l i e r  n. A l l  these plants had a rating of 2 on 1-9 scale, where 1 
= free f r m  damage and 9 = a l l  plants killed. It is likely that some of 
them may have true resistance rating. Research in th i s  area w i l l  he 
intensified. K.B. Bingh ard M.T. Mkaga. 

Table 2.1.11. Materials in germplasm enhanoement project for asoxhyta 
blight a t  I-, 1992193. 

Generation No. of hulks Selection 
sum bulk single plants 

W i n g  1985186 four n, ILC 3470 X FLTP 81-16C, ILC 3470 X FLIP 82-64C, 
ILC 3470 X FLIP 81-21C and IIC 3465 X ILC 3861, between tolerant x tolerant 
lines of diverse origins were made. 'Ihe F, generation was advanced in the 
off season. The F2s were g?mm in the cold nursery and the cold tolerant 
plants fmw each of the four crosses were tulk harvested. .Qhqwntly, the 
material was advanoed and 73 cold-tolerant plants were selected in F, 
generations. These tolerant lines were grmn along with two tolerant and 
b m  susceptible checks i n  randmized block design w i t h  two replications a t  
T e l  Hadya and B r d a  during 1992193. The plot size was 2 m x 2 m spaced 
a t  45 an apart. 'Ihe obsenrations were remrded on cold tolerance, biomass 
and seed yield, looseed wei*t, plant height and pod characters. The level 
of cold tolerance did not improve indicating that the genes for cold 
tolerance in the original tolerant parents may have been the same. H m v e r ,  
there was significant hpmwment in in yield (Table 2.1.12) . Since 
better success has been achieved in improving the level of cold tolerance 
by intrcgressing genes fran wild s p i e s ,  the germplasm enhanoemerrt for cold 
tolerance within cultivated species has teen stopped. K.B. singh and R.B. 
MnlbtM. 



Table 2.1.12. Performnce of selected F, cold-tolerant lines for yield and other traits. 

S.No. mtry Name CCR DFLR INAT BYlD GYLD 100 S.W. GFmA PIHT CAWH FPOD 

S.E. 
ISD at 5% 
C.V. (%) 

ClR = Cold tolerance rating on 1-9 scale; DFIA = days to flower; CMAT = days to mature; BYID = biological yield 
(gfplot); GYID = qrain yield (gfplot); 100 S.W = 100 seed weight (9); GFfHA = grmth habit (tolerant; 5 = 
prcstrate; FCUW = plant height (an) ; CAWH = canqy width (an) ; FITX) = filled podsfplot. 



2.1.3.4. Canbined resistance to cold aad Asmchyta blight 

A project to m i n e  resistance to cold and Asccchyta blight was started 
in 1986. The material fran this project som in cold and asc031yt.a 
blight nursery in the 1992-93 season is shcm in Table 2.1.13. ?he 
winter was severe and it destroyed nolch of material. Of the remaining, 
many ~nogenies/plants succunnbed to ascochyta blight. As a result, none 
of the progenies was uniformly resistant to both stresses. Only a few 
plants m scrane progenies were resistant. A total of 90 plants out of 
about 7300 plants were selected fran F, to F, progenies. lhese will be 
re-evaluated next season. K.B. Bingh, R.S. lblhoixa and M.T. -. 
'Rble 2 .l. U. Chi- material evaluated for ccwbined resistance to 

cold and M y t a  blight at Tel Ham, 1992193. 

Generation Scwn Selected 

F7 8 prcgenies 16 plants 
F6 5 prcgenies 10 plants 
Fs 18 progenies 25 plants 
F4 1 progenies 

5 h l k s  
6 P M  

F3 33 plants 

2.1.4. Oarmplasm for Ilheat-based Bystrrn 

A lxlk-pedigree methcd for breeding cold and m y t a  blight-resistant 
chickpeas and another for h e  cold, M y t a  blight- and drought- 
tolerant chidpas, have been used at ICSDA. 'Ihe first uethcd. was 
d e s c r i b e d i n ~ e 1 9 8 8 F o o d L e g u m e P r o g r a m a n n u a l r e p o r t t h e ~ ~ ~ n d i n t h e  
1990 report. Both methods make use of the off-season nursery and 
alti- are developed in a period of four years. Follming these 
methods a rnnnter of lines have keen bred and shared with MLRSs. 

Wing the 1992193 season, 291 crosses were made, F,s of ~ c h  (194) were 
 prawn in the off-season dur- 1993. F, and F, kulks of earlier crosses 

g r a m  in the main season and F, lxllks in the off-season (Table 
2.1.14). About 16,600 prcgeny raws were cgmm betweenwinter and spring 
seascms. A total of 458 pranising and uniform F, and F6 progenies kwe 
hlJced. lbese lxllked lines were gram in the off -season and purified 
seeds have keen harvested for nniiti-location evaluation. lMe to an 
infestation by wilt/--rot ccmplex, late maturity, and poor grawth 
habit, 139 lines were rejeded, leavh only 319 for evaluation in the 
yield trials next season. The 1992193 season had a severe winter, hence 
effective selection for cold tolerance was made. Asccchyta blight 



developed in epiphytotic form and effective selection was made against 
this stress as well. K.B. Singh. 

2.1.4.2. Yield perfonnunm of nmrly h-d l inw 

'Ihree hundred newly-bred lines - evaluated in 14 preliminary yield 
trials (PYTs) at three locations (-1 IEadya, Jinderess ard Terbol) an3 
in two seasons (winter and spring). Several lines were superior in yield 
over the check, although only a few significantly (Table 2.1.15). 2he 
1992/93 was a relatively dry season, k t  the rainfall distrihtion was 
good. Therefore, the yield in both winter ard spring was hicjher than the 
previous years. Over the three locations, winter chickpea produced 2155 
kg ha-', giving an increase of 68.9% over spring. 

Table 2.1.14. Chi- breeding material grown at Tel Hadya during 
winter and spring ard at Terbol during off-season, 
1992/93. 

Generation No. of U/ No. of No. of 
progeny grown plants selected U e d  prcgenies 

Fo 291 - - 
FI 194 - - 
F2 Bulk 230 14 6 - 
F3 mlJc 2 19 1236 - 
F4 Bulk 159 11786 - 
F4 -enY 684 666 - 
F5 Bulk 2 175 - 
4 Progeny (Large) 684 - 49 
F5 Progeny (Early) 2109 - 96 
F5 Progeny (Tall) - - 95 
F5 Progeny (me) 12218 - 172 
F6 Bulk Tall 3 - - 
F6 PrOgMY (Tall) - - 10 
F6 

- - 12 
F6 progeny (Wi) 12 - - 
F6 Progay (-1 751 230 24 
F7 progeny 8 16 - 
F7 Prosmy ( W i )  101 - - 

Total: 
F,/F,/Fe m w  613 14,255 - 
F3/F4/F5/F6/F7 16,567 458 



Tab10 2.1.15. Performance of newly develaped lines during winter and qxing at Tel Hadya, 
Jinderess and TerbOl, 1992193. 

~acation No. of No. of entries Yield (kmlha) Rame 
and season trials tested exceeding significantly mean of mean of C.V. IS) 

dEclt location highest (%) (410.05) 
check yield 

Tel Hadva 
Winter 14 324 50 1 2006 2753 9-24 377-953 
w i n g  13 3 U  25 2 913 1290 8-16 181-278 

Jinderess 
Winter 13 300 62 1 
Spring 12 288 4 0 

Terbol 
Winter 13 300 52 3 
w i n g  12 288 56 2 

Overall 
winter - - - - 
Spring - - - - 



Chickpea line ELI?' 88-8% had an hpressive yield perfo?nmce in 
Syria during the 1991/92 ranking first at six cut of nine locations as 
well as in overall p e r f o m .  It outyielded the best check (Qlab 3) 
at all the nine locations, and at fcur locations at significant level, 
producing 28.8% more seed yield. Its perfonrance in 1992193  as 
therefore again examined. ?he line cutyielded olab 3 at five out of 
eight locations, giving 11.9% higher seed yield during 1992193. The m a n  
yield of this line was 2962 kg h-' with a range of 2088 to 4204 kg ha-' 
(Table 2.1.16). These nine locations are spread all over Syria and had 
divergent agroclimtic conditions. With a looseed weight of 35 g, it 
excelled the check by 20% in seed size. It is highly resistant to bath 
Asccd~yta blight and cold. It has teen developed fmn a cross IU: 629 
x FLIP 82-144C. 

A ccwparison of spring versus winter swing has teen made over ten 
years (1983184 to 1992193) at three sites (Tel ?Iadya, Jinderess and 
Tybl), miry camon kme3h-q lines (mmbr  ranging between 72 and 486 
llries) . The Winters of 1984185, 1988189, 1989190, 1991192 were more cold 
than mml and the springs of 1983184, 1988/89, 1989190, 1990191, and 
1992193 (especially at Tel Hadya) were drier tban mnnal. 

?he seed yield data (Figure 2.1.3) shmd that winter- trials on 
average prcduced 1678 kglha against 1032 kg of spring- trials, giving 
62.2% more yield. The yield differences hetween winter and spring were 
larger during dry -11s than in mml seasom. Wing an abnormally 
cold year (1984185) , yields of winter- trials were 1- than spring- 
sown trials. But this trend was reversed during the later cold y- 
(1988189, 1989/90 and 1991192) because of intraludion of cold tolerance 
in seledions since 1984185. 'Ihe 10% top yielders in winter sow+ng 
produced 122.58 or 1264 kq/ha more than the m e ~ l n  yield produced in sprmg 
over eiat years. Many lines prcduced more than 4 t/ha seed yield during 
winter especially in the favcurable env-t of Terbol. 



Seed yield (kglha) 

3,500 .lo% top yielding wtr WAII winter U A l l  spring 

t, 

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 Mean 

Mean of three locations 

Pigum 2.1.3. Mean seed yield (kg ha1) of chi- q?3m in w i n t e r  and spritq a t  three locations arrd ten years. 



Table 2.1.1s. See3 yield (kg/ha, Y) and rank (R) of chi- line F'LIP 88-8% at nine locations in Syria durirq 1991-92 ard 1992-93. 

htry Tel Hadva Jixdens -- Izraa Jellin H a u s  Haim Ghab Idleb Heirno Mean 
Y R Y  R Y  R Y  R  Y  R  Y  R Y  R Y  R  Y  R Y  R  

Mean Of 24 2009 2152 2400 2450 - 3425 3311 2576 1502 
entries 
CV $ 13.5 23.4 22.7 14.7 9.3 16.6 21.9 17.5 
SE 341.6 291.2 323.8 209.1 - 162.8 309.9 310.5 151.2 
19) at 5% 291.6 828.8 521.2 436.3 - 286.6 638.9 609.4 313.6 



Figure 2.1.4 shms the highest yield obtained a t  the 1- and NAFS 
sites for ten years (1980 to 1990). hbereas the highest yields a t  ICAIlOA 
sites ranged kdxeen 3 and 5 tomes per hectare, the highest yields at 
NAFS sites ranged between 5 and 8 to- per hectare. Althmgh these are 
mall plot yields and may not be realized on large fields, they are 
indicative that very high yields d d  be expect& under better 
manaqemmt and favorable environments during w i n t e r  ming. K.B. S w .  

Yield (000 kglha) 

10.0 

ICARDA NARS 

Years 

Figure 2.1.4. T h e  highest yield recorded by any line a t  ICAWYL and NAFS 
sites,  indicating the yield potential of winter- 
chickpa. 



Paoption of winter chickpea by farmers began i n  Cyprus during the 1984/85 
season and by 1990/91 nearly a l l  spring chickpea area was replaced by 
winter chickpx~. Syrian farmers w e  next t o  adopt winter chickpea and 
by 1992/93 an estimated 22,000 ha was  sum during winter. A l l  eastern 
Mediterranean countries including those in West Asia, North Africa and 
southern m o p e  have intrduced winter swing. 'Ihe technology has been 
acoepted, lxlt the major bottleneck i n  q e d y  spread of winter chi- 
is the m-availabil i ty of s&. Occasional set back w i t h  a whter-sam 
chickpea crop can cccur under unfaxumble weather conditions as were  
expriericed in the north-eask?m Syria th i s  season. Developnent of 
cultivars with durable resistance to Asccchyta bliqht is a prerequisite 
for h t r a h d i o n  of winter chickpea in such areas. K.B. S-. 

2.1.5. Strategic Research 

2.1.5.1. mtation breedhq for draqht tolerance 

Five hundred seeds of three diverse gemtypes, d y  FLIP 84-92C, ILC 
5901 and S 90148, were treated with 40, 50 and 60 kr of ganm?a rays durirq 
1991/92 for in3uch-g nutation, and - in  the field. 'Ihe germination 
of these was as shcwn in Table 2.1.17. 

Table 2.1.17. Effect of gam~ ray irradiation a t  different rates on the 
germination of seeds of three &ti- of chickpea. 

Genotype Dose Seeds 
.ciain Germinated 

FLIP 84-92C 
40 kr 500 499 
50 kr 500 478 
60 kr 500 435 

IIE 5901 
40 kr 500 462 
50 kr 500 218 
60 kr 500 68 

S 90148 
40 kr 500 498 
50 kr 500 452 
60 kr 500 169 

Plants were harvested individually in early July 1992. ~ o r t y  seeds 
frcm each plants m e  g r u m  in drcqht  nursery on 20th March 1993. 'Ihe 
material was evaluated on IT%? basis on a 1-9 scale and results are 



presented in Table 2.1.18. 'Ihree pragenies were rated 3 and 5 prcq-enies 
rated 4 as ccwpared to a susceptible rating for the parentals. Another 
290 progenies were rated 5 and the m i n i n g  2891 were susceptible. Of 
the three g-, FLIP 84-92C gave imre drought-tolerant plants and 
ILC 5901 prcduced -. ?he research will continue to select drought- 
tolerant mutants. K.B. s-. 

Efforts continwd to develop a reliable, easy screenhg teAmique to 
facilitate evaluation of a large nmker of germplasm and breeding lines. 
' Ihirty previously selected dmqi-tt-tolerant lines were grown with one 
drought-tolerant (FLIP 87-59C) and one drought-susceptible (ILC 72) line 
during the 1993 spring at Tel Hadya & during the 1992193 winter at Breda. 

Table 2.1.18. !Zvaluation of Y generation of three chi- genotypes 
for drought tolerance at Tel Hadya during spring 1993. 

Genotype Dose Number of progenies showing a drought Total 
reaction ratim of 

3 4 5 6-9 

FLIP 84-92C 
40 kr 2 2 53 442 499 
50 kr 1 2 50 425 478 
60 kr 0 0 104 331 435 

ILC 5901 
40 kr 0 0 15 447 462 
50 kr 0 0 15 203 2 18 
60 kr 0 0 3 65 68 

S 90148 
40 kr 0 1 34 463 498 
50 kr 0 0 15 437 452 
60 kr 0 0 1 168 169 

Total 3 5 290 2981 3279 

Scale: 1 = free fmm damage; 9 = all plants killed. 

At  el Hadya, two -ate trials - one rainfed and other with three 
supplemental irrigations - were conduct&. T h e  plot size was 4 m x 4 
raws spaced at 35 cm apart. Randmized block design with three 
replications was followed for each experiment. 'Ihe sowing was done on 
4 December 1992 at and on 20 March 1993 at Tel Hadya. Entries were 
rated for droqht toler- visually on 1-9 scale in the rainfed trials. 
Data on days to flower and seed yield w e r e  collected fran all trials. 
'Ihe 1992193 season turned cut to be dry as only 286 nun of rainfall at 
Breda and 283 mn at Tel Hadya were received. Mts are presented in 
Table 2.1.19. 



Table 2.1.19. F'erfonmnce of previously-identified W t - t o l e r a n t  
genotypes under Tel Hadya and meda conditions, 1993. 

E=rY Tel Ha&. sorim ylwn Breda. w i n t e r  sown 
Rainfed Irriqatd Rainf ed 

Visual DFLR Yield Yield Visual DFLR Yield 
score' (kglha) (kglha) score (kg/ha) 

ILC 142 5 44 1066 3343 5 128 1282 
ILC 452 6 50 563 3151 5 137 1237 
ILC 477 6 52 532 3425 5 136 1104 
ILC 505 6 49 893 3739 7 136 702 
ILC 1252 6 51 581 3706 6 136 1041 
ILC 2293 5 51 758 3827 6 135 1092 
EL! 2739 6 46 679 3239 6 134 839 
ILC 2799 6 47 721 3039 6 134 924 
ILC 3193 5 48 959 3421 6 135 745 
ILC 3512 6 50 537 3230 6 135 1155 
ILC 3550 4 45 1079 3528 4 130 1353 
ILC 3764 5 51 785 3854 5 134 1157 
ILC 3843 4 46 1166 3468 5 129 1269 
ILC 4162 6 47 874 3527 6 133 1073 
ILC 4236 5 48 881 3434 5 134 1182 
ILC 4339 5 42 1189 3743 5 125 1190 
ILC 4400 6 57 466 3041 6 136 1196 
ILC 4446 6 50 721 3592 5 135 1135 
ILC 4463 6 52 801 4051 5 136 1280 
ILC 5176 5 47 661 2825 7 138 835 
ILC 5371 5 44 1060 3302 7 129 943 
ILC 5836 6 50 632 3239 6 134 961 
ILC 6023 6 47 841 3199 4 129 1263 
ILL: 6119 5 39 1098 2849 4 122 1406 
ICC 4958 4 46 1174 3106 6 135 978 
MP 87-51C 6 49 805 4060 5 136 1202 
MP 87-58C 4 41 1076 3603 5 127 1090 
FL;IP 87-85C 4 46 1026 3674 6 130 1086 
MP 88-42C 4 44 1099 2994 6 131 1155 
ID2 1929 6 48 798 3828 6 135 1073 
ILC 72 9 67 54 2641 6 139 920 
FLIP 87-59C 4 42 1243 3733 4 128 1367 

Mean 838 3419 1101 
C.V. (%) 11.15 9.95 
S.E. 113.00 77.49 
LSD 486.38 182.49 

1 Scale: 1 = free f m  ckuught stress; 9 = all plants killed. 













Table 2.1.20. Reaction of p lan t s  in F,, F,, F, and & generations to cyst nematode in the 
qreenhowe a t  Tel Hadya, 1992193. 

Generation mass no. Parents NLrmber of vrcuenies in different ratims' 
0 1 2 3 4 5  Tatal 

F2 X 921H231 ILWC 119 X ILC 482 1 
X 921H232 ILWC 119 X FLIP 82-15OC 0 
X921H233 IIWC119XFLIP83-46C 0 
X 921H234 ILWC 119 X FLIP 84-93C 0 

Total 1 

Fd X 911H214 ILC 846 X ILWC 119 9 
X911H215 ILC863 XILWC 119 3 
X 91'IH318 FLIP 84-92C X ILWC 119 10 

Total 22 

Fs X 901H571 IK 482 X ILWC 119 26 
X 901H572 FLIP 87-69C X ILWC 119 13 

Total 39 

& Mutation of ILC 863 1 

11 Scale 0 = no cyst formation on roots, 5 = 2 50 cysts /p lant .  



'Ihe level of cold tolerance is higher in wild species than cultivated 
species. To transfer genes f r m  the wild species to the cultivated species, 
ten cr- were made between ten cultigens and one accession of C i e r  
retiarlatum with a rating of 2 during 1987188. 'Ihe F,s were q m  in off- 
season during 1988. The F,s were grown in the cold nursery during 1988/89. 
Bcb year, w e  made five -ific c-ansses and advanced them. W i n g  the 
1991/92, F,, F, and F, h l k s  were grown in  the cold nursery a t  Tel Hadya. 
Ninety-fcur cold-tolerant plants were select& and harvested individually. 
'Ihese 94 F,, F, and F, lines were grown along with their  six parents including 
four cultigens and two Ciaer ai-ietinum accessions i n  a randmized block 
design with twu replications a t  Tel Hadya and Breda during the 1992193 
season. 'Ihe plot s i z e  was 2 m l o q  x 2 m spaced a t  45 an apart. !I% 
cmp was sown in early Odober and irrigated three tims for gocd 
germinations and ~ a r l y  grad21 so that  proper evaluation for cold tolerance 
mid be done. 'Ihe observations were recorded for cold tolerance (cl"R) on 
1-9 scale (1 = free frcw any cold damage and 9 = a l l  plants kil led),  days 
to flowering ( D m )  and maturity (LHW), b i a ~ s s  (BYLD) and seed (GYLD) 
yield, 100-sed weight (100 S.W.) , Fprawth habit (m), plant height (PIm), 
the numter of f i l led (FPOD) and enpty (EPOD) pods. 

The results  are presented (Table 2.1.21) for the fcur most cold- 
tolerant lines, nine highest yielding prcgenies and six checks. The cold 
tolerance rating of four prcq-enies f r m  the interspecific hybridization was 
2 and for the remaining nine prcgenies was 3. The nine highest yielding 
prcgenies produced 50 to 100% higher seed yield than the best cultivated 
check ILC 8262. 'Ihe two wild species yielded poorly. Seed s i z e  and growth 
habit also improved. Fed dehisoence in the prcgenies w a s  almost atsent. 
The typical desi and &li seed types were recovered. It seems that the 
genes for cold tolerance f m  C i e r  mticulatmi have been transferred t o  the 
cultivated species. Along w i t h  cold tolerance it that "yield genes" 
fmn the wild species have also been incorprated m the cultigen as is 
evident f r m  the high yields. !the selection pressure has been towan% 
plants closer to either desi or katuli type starting in  F, peneration. This 
selection pressure assisted. has in  elimination of d n - a b l e  genes frcm 
wild species. K.B. Singh and R.S. Malhotra. 

2.1.7. Protein Quality 

It is cur endeavour t o  develop cultivars having the same or higher protein 
content than the check cultivar. To met this objective we analyze a l l  the 
newly develqxd lines for protein content. W i n g  1992/93, we had tested 
286 newly developed lines a t  d t i l o c a t i o n s  (Tel Hadya, J w e s s  and 
Terbol) and two seasons (winter and spring) . Since earlier studies had 



Table 2.1.21. Perfomaxe of the elite F,/F,/F, lines at Tel and meda during 1992193. 

S. No. Entry Name CPR DFIR DMllT BYLD GYLD 1OOS.W GRH& PIHT FPOD EPOD 

1 85 5936-1 3 204 256 1150 441 26 3 58 236 14 
2 37 5848-1 3 179 248 1020 396 27 3 44 285 70 
3 17 5814-1 3 202 249 1230 381 24 3 63 181 45 
4 94 5968-1 3 184 245 905 364 27 3 49 483 72 
5 34 5835-2 3 199 248 1150 360 28 3 62 235 49 
6 90 5937-2 3 205 257 1410 356 23 3 56 275 37 
8 27 5819-1 3 201 249 1100 336 26 3 62 492 75 
9 71 5922-1 3 197 250 1050 336 23 3 58 308 67 
10 83 5934-1 3 199 247 1075 336 23 3 58 345 54 
33 26 5818-2 2 178 243 705 259 21 3 42 285 28 
40 28 5820-1 2 180 249 945 228 22 3 39 250 18 
76 2 5803-1 2 187 243 460 102 19 3 28 122 5 
82 25 5818-1 2 178 241 400 87 17 4 32 480 79 
46 40 ILC 8262 3 200 252 850 210 25 3 60 179 19 
81 21 FLIP 87-69C 5 186 246 300 87 35 3 47 66 16 
85 1 ILC 482 7 191 245 200 70 29 3 37 189 9 
98 70 I W  3611 3 185 236 95 3 13 5 15 4 3 
99 88 WC 239 3 202 236 65 3 10 5 11 1 3 
100 56 ILC 1929 9 0 0 120 0 33 3 0 0 0 
Mean 3.1 191.3 245.1 693.9 193.4 23.4 3.0 46.8 247.6 32.0 
S.E. 0.2 1.2 1.6 157.3 48.3 1.5 0.1 4.3 78.9 17.0 
LSD at 5% 0.6 3.5 4.5 440.9 135.6 4.2 0.3 12.2 221.1 47.8 
C.V. (%) 9.6 0.9 0.9 32.0 35.3 9.1 6.1 13.1 45.0 75.2 



indicated no significant differ- in protein content between seasons, 
we determined the protein content of these newly developed lines grown 
at Te1 Hadya during winter only. T h e  protein Content was at par with the 
check mltivar. K.B. Singh. 

2.2. Molecular Techniques and Tissue Culture in Chickpea lqmvmant 

2.2.1. Genetic Variation w i t h i n  aul between Varieties of Chickpea 

Chickpa varieties released for cultivation in Syria viz. Ghah 1, Ghah 
2 and Ghah 3 were finge?rprinted with several pbe/enzyme combinations 
to laxlw the extent of mtex- an3 intra varietal variation at the DNA 
level and to identify variety specific fingerprints. The most 
informative proke/enzyme ombination was (GATA),/EcoRI (Figure 2.2.1) . 
Among the three varieties only 3 bands were in cornrpn, indicating a very 
high degree of inter- varietal variation. Five Ghab 1- specific bands, 
5 Chah 2- specific bands and 4 Ghab 3- specific banjs were observed. 
lhese bands can be used for variety identification. 

!Table 2.2.1. Estimation of genetic variation in three chickpa 
varieties. 

Variety Neis' similarity index Average nmhr 
Average R;rnge SD of alleles/l- 

To estimate the intra- varietal variation Neis' similarity index and 
number of alleles per 1- in a variety were calculated (Table 2.2.1). 
?he range for the Neis* similarity index was 0.55-0.96 for Ghab 1, 0.61- 
0.94 for W 2 and 0.59-0.97 for Chab 3 indicating that all the 
varieties are genetically hetercgenms. Standard deviation calculated 
for individual Neis' index and average rnrmber of alleles per 1- were 
highest for Ghab 3, moderate for Ghab 1 and lcw for olab 2, indicating 
that Ghab 3 is most heter0qemu.s and Ghab 2 the least. F. Weigand, W. 
cbarmaaa arrd S.M. Udupa. 

2.2.2. P k s t  Marker for Resistanae to ?mco&yb Blight in Chickpea 

To identify DNA markers which are linked to the gene(s) of resistance to 
Asoxhyta blight, a c ~ s s  was made between the resistant line IIC 3279 
and the SuSQptible line IIC 1272. Tne resulting F, and F, -ti- 
were raised and scored for disease resistance against pathotype I1 
(strong) on an individual plant basis. 





?he result indicate that resistance is controlled by a single 
recessive gene. The DNA was extracted frcm the individual F, plants and 
RFLP analysis was done using 15 oligonucleotide prokes. Ihe linkage 
analysis was perfcamed between the phenotypic trait (resistance) and 
RFLPs. The probe/enzyme cambination (CAA)5/TaqI gave an RFLP which is 
linked t o  a resistance l a w  (linkage distance 13 centhmqms). Zhis 
RFLP behaves like a dcaninant genetic marker (i.e. presence/- type) ; 
the DNA fragment is present in ILC 1272 (suxeptible) and absent m ILC 
3279 (resistant). This DNA marker all- the selection of plants which 
are hanozygous resistant against the pathotype I1 (strong) with 80% 
probability in F, pqulations derived f m  a cross between ILC 1272 and 
ILC 3279. F. Waigand and S.M. tklqa (ICARDi); G. W, P. Winter and T. 
Eiinger (mivarsity Flankfurt). 

2 2.3. ma Prmplif ication Fingarprinting of six A s a x f y h  rabiei Isol~tes 
fmp Syria 

Forty different primers (10 meres) supplied by w o n  Tech., USA, were 
tested on six isolates of Asazhyta rabiei. The prhers oould detect 
varying levels of polywrphisn (Figure 2.2.2) . 

M OPI-18 OPI-10 . 

M 1.6 ISOLATES 1.6 .- 

- - 
OPH-12 OPH-13 

Figure 2.2.2. DNA auplification fingerprinting of Asuxhyta rabiei 
isolates (1-6) using the primers OPI-18, OPI-19, om-12 
and OPH-13. Lare M: molecular weimt marker, lamtda 
EcaRT/HindII digest. 



?he results of 12 plprphic pr- were amlyzed to detect 
phylcgenetic relatiorships (Wagner parsimony method) among the isolates 
using ocanputer program Phylip, version 3.4. Based on the analysis, six 
isolates can be grouped into 3 graqs (Figure 2.2.3) : group 1 ccarp~i~e~ 
isolate No. I only, group 2 carprises isolates No. 2, 3 and 5, and group 
3 c~nprises isolates No. 4 and 6. 

Isolate No. 

6 

4 

5 

3 

2 

1 

Figure 2.2.3. Fhylcgenetic relationships among six isolates of Asachyta 
rabiei based on DNA anplification fingerprinting. T h e  
numkrs at the forks indicate the m m h r  of times the 
group wnsisting of the isolates to the right of that fork 
occllrred a m g  the 100 bootstrap replicates. 



This grouping based on pcR technique, viz. DNA amplification 
fingerprinting shows similarity with the groupings based on RFIP 
technique (DNA firqerprinting) and biological pathotyping (-1 
mrts, 1989 and 1991). F. Weigad and 8.H. Udupa. 

2.2.4. Variability in rabiei 

lknty-six isolates of Asaochyta rabiei were collected in Syria during 
1992 and 15 isolates during 1993. Tney were purified, single spored and 
added to the isolate collection, w h i c h  now stands at 53. Here we are 
reporting about the genetic typing (DNA fingerFarinting) of 53 isolates 
and biological typing (host- pathogen interaction) of 48 isolates. 

For the genetic typing the (GATA),/TaqI probe/enzyme canbination was 
used. mis combination could distinguish hetween 17 genetic groups 
(Figure 2.2.4 and Table 2.2.2). Based on the DNA fingerprint pattern we 
conclude: 

1) All isolates oallected. during 1991, 1992 and 1993 were different frcan 
the isolates collected. during 1982. 

2) Genetic variability exists within and across the chickpa qrming 
regions of Syria. 

3) -ee out of the 53 isolates were not distinguishable frm 8ac31 
other and represent the mast prevalent and hcmqenwxs genetic group 
occurring in all major chickpea growing regions of Syria. 

The experimental setup for the biological typing was further refined 
during 1993. 'I?& inprovment allwed us to assign all tested isolates 
(48) to one of 3 pathotyps. The 3 pathotypes differ in their level of 
aggressiveness and representative disease develqment cunres are shawn 
in Figure 2.2.5. The three pathotypes are described as super s t n n q  
(SS), strong (S) and weak (W). As &min in Figure 2.2.4 and Table 2.2.2 
the most prevalent and hmmpncw genetic group as characterized by the 
DNA fingerprinting (banding pattern H) is v i n g ,  the super strong 
level of aggressiveness and is killing the alkvar wlth the best level 
of resistance (ILC 3279) like the mast susceptible cultivar (ID2 1929). 
This super strong path- was frequently sampled in the North-East of 
Syria. F. We- and S.M. Udupa. 





2.2.5. W i d e  crosses in C i o e r s ~  

?he wild annual Cicer species have been sneened for biotic and abiotic 
resistance genes. Saw of these species carry: a) resistance genes which 
c& be found in cultivated Cioer; b) mltiple stress resistance; and 
c) hiqher resistance level ampred to the cultivated species. sexual 
hybrids have so far been reported only between Cicer arietinua and C. 
retidatum and C. arietinum and C. edhesptnum. In order to sMy 
barriers of the interspecific hybridization two cultivar lines (ILC-482 
and FLIP 84-15C), and two lines each of C. bijugzrm (IW.2-32, -62), C. 
judaiam (IWC-46,-95), and C. pinnatifidum (IWC-236, -171) were chosen 
for the crmses. 

For a first nossing expriment plants from the cultivar lines were 
crosse3 with all lines of the wild species. No crossed seeds were 
obtain&. Nevertheless, the time from pollination to fl- fall 
differed in sane cross ccmbinations. ' Ihis may indicate genotypic 
differences in the lifetime of successfully formed embryos. Different 
culture media are being tested for their use with Ciaer species. 
Immature emtayos of C. arietirarm are cultured to identify the media which 
all= regeneration for the yqest possible emtnyos. Media have been 
identified in other dicot species which allw the regemration of embryos 
as young as two days old. B. van Domestein, A. Qlaeau (Agriallhne 
Canada, Quebec) M. Baur a d  K.B. Sirrgh. 
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Figure 2.2.5. Typical disease develqment curves for the 3 A s d y t a  
rabiei pathotypes of Syria. 



Diseases from a mjor biotic constraint to the productivity of chickpea 
and to a larye extent, cause instability in chickpea yields. -yta 
blight caused by Ascochyta rabiei is the most serious foliar dxxase of 
chickpa, particularly where l w  tenperatures (15-25OC) prevail during 
the crop season. The coxneme of b y t a  blight in epiphytotic 
levels is not regular and is weather depczdent. Hmver, a goal season 
for the chickpea crop is often favorable to ascochyta blight. m o r e ,  
control of asaxhyb blight is essential for increasing chickpea 
production and yield stability. 'Ihe use of fungicides as foliar spray 
and in seed dressing can be of limited suocess in omtrolling ascochyta 
blight and yet high levels of host resistance are not available. 

Fusarium wilt caused by msarium oxyspruni f.sp. ciaxi is the most 
inportant soil borne disease. Other soil brne diseases such as dry root 
rot (Rhizodonia batatioola) , black mot rot (FLsarium solani) , wet root 
rot (Rhizodonia sold), and collar rot (sclerotium rolfsii) have also 
been reported in the region but eco~cally, they are less Wrtant 
than fusarim wilt. In addition, stm blight caused by Sclerotinia 
sclerotiom can also be found in areas with high rainfall and cml 
temperatures. 

The objectives of chickpea pathology is to (1) work with chickpea 
breeder in the developnent of high-yielding, diseaseresistant cultivars 
and evaluate breeding material for resistance to the mjor diseases of 
chickpea; (2) culled informtion on disease epidemiology and pathcyenic 
variability and develop disease rna~ganent strategies for ascmhyta 
blight; (3) collect infoxmtion and monitor disease incidence and 
severity in the WANA region in collaboration with the national 
scientists; and (4) develop -ch collaboration with national prcqrms 
on diseases management of asaxhyta blight and fusariun wilt. 

2.3.1. Field Survey of Chickpea 

Disease incidence and severity on chickpa was surveyed in Dara'a, H a s ,  
Ham, Aleppo and Hassakeh provinces in Syria. me objective of this 
survey was to evaluate the disease situation in chickpea in Syria and to 
assess disease reaction of t w  ICARDA developed varieties (Ghab 1 and 
Ghab 3) and three prcd.sing 1- ( E L P  84-15, FLIP 86-5 and FLIP 86-6) 
that were being planted in demnstmtion plots in farmers fields, on-farm 
trials and on-station trials. 

Results are presented in Figure 2.3.1. Few chickpea f- shawed 
disease symptam in the LXra'a, Hans, H a r d ,  Idleb and A l p  provinces. 
#ere disease was okerved, fusariun wilt and dry root rot were dcwinant, 
but the incidence was usually 5-10% except in Al Ghab and Sqelbieh (Hama) 
where wilt/root rot and stem blight was 25-50%. Axcchyta blight was 
okserved at only one location in the southern and central provinces. 



tb-arium axyspnun, IULizodrmia batatiwla, Sclerotinia sc.7.erotiom and 
F. solani were isolated from plants showing wilt/root rot and stem blight 
symptams (Table 2.3.1). An AsaxAyta sp. RCUM medigaginis type of 
fungus was also occasionally associated with root and collar rot and its 
pathogenicity and taxomnic status is under investigation. 

Ascochyta blight was devastatirg in all chickpea farm in the 
Hassakeh province, particularly at Malkieh where all the winter and 
spring planted chickpa sustained heavy loss in yield. ?his area had 
unusually high rainfall in April and May at a period when tenperawes 
were am1 thereby presenting envimm~~~tal conditions that are highly 
favorable to m y t a  blight (Figure 2.3.2) . T h e  continums rainfall 
and am1 kqxsratures also created excess soil moisture ard created water 
logging that may not be hlthy for the plants in general. 'Ihe root and 
collar regions sustained mch rotting. Field diagncsis of the disease 
based on symptom was for ascochyta blight, h t  isolation of the pathcgen 
from the lesions on the stem sham3 the presence of fcur m i :  Aswchyta 
rabiei, Asaochyta sp. /ikm d q a g i n i s ,  m i u m  oxyspm ard 
Rhizoctonia batatiwla (Table 2.3.2) . 'Ihe first three M XWT~~ in almost 
equal proportions, h t  A. rabiei was dminant and is believed to be the 
primary pathcgen. H m e v e r ,  possible role of the other pathogens in a 
synergistic interaction can not be ignored and requires further 
investigations. The taxonCmic status of the A s ~ y t a / ~  medigaginis 
fungus also needs to be clarified particularly because it closely 
resembles A. rabiei mr@iologically. 

Ghab 2 was the only cultivar that &awed saae resistance to asmchyta 
blight at Hassakeh, althm it was gram at only one location in a 
demonstration plot at an area (Hem, station) where the blight came in 
late and rainfall was not as high as at the hard hit Malkieh area. There 
is therefore need to intensify the developmt of several high yielding 
asco&yb blight resistant cultivars that provide alternatives when 
resistance in use breaks d m .  'Ihere is also a need to develop a 
Strategy for d i n i n g  high yield, stable ascc&yta blight resistance and 
aaoeptable seed size to be used in an integrated disease rcanaqemnt 
system. Identification of blight resistance for Hassakeh will start in 
1993194. Lines that have high resistance to Ascochyta blight have been 
identified and will be tested in the field at Hassakeh and in the 
greenhouse at lkl Haciya using field isolates from Hasakeh. Single-spore 
isolates derived f m  sanples from Hassakeh will be used to determine the 
pathogenic races(s) of A. rabiei. M.T. Elpbaga, NAPS scientists from 
Syria. 

2.3.2. AscO&yh Blight 

A large ccmponent of disease management of asoxhyta blight depends on 
host resistance. Screening for blight resistance is, therefore, a large 
ccar~~nent of chi- pathology. Evaluation of the resistant lines 
against individual and multiple races is also essential in identifying 
durable resistance that can be used in bre&hg. 
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Table 2.3.2. D+ severi* m praising chi- lines gram in on-farm and on-station trials at Hassakeh 
p ~ w m ,  Syria 1992193. 

tluCK&~ea UlseaSe N O . O r  Plean Mtnogen lsolatecl 
fields severitv 

G n a b l  Ascocn D l 1  '4 6 b raD1a 48 8 LZ -/&Ear 2 41 8 25 
nLsarium oxysp>nrm 23 43 - 

Ghab2 
Rhizcdnnia batatiaola 

I1 1 
4 

4 A. rabiei + 0 44 
0 19 0 
0 33 20 
0 9 1  - 

Ghab3 I, 4 
50 

6.5 A. rabiei 
0 63 

45 pCmwh- 37 0 0 40 11 

R: %3?E?a 
23 0 - 

F?JP 84-15 I, 3 
28 

8 
0 

A. rabiei 
46 

63 0 27 
A s d y t a  sp./Phaana 48 0 0 

i: %=a 10 30 
- 

FLIP 86-5 ,I 3 
0 

6.5 A. rabiei 
0 100 

48 0 0 
Asdhy ta IPhaM? 39 0 67 

45 30 - 
FLIP 86-6 II 2 

0 
8 A. r a b i e i  

0 75 
35 0 0 

AsCWChyta Spl . Fkma? 15 0 0 
23 50 - 

Lccal (winter) II 3 9 A. rabiei 
25 0 - 72 
80 

A s d y t a  sp./Phama - 38 
48 - 42 

II g: %=a 31 - -1 (Wring) 2 9 0 - 30 



2.3.2.1. Evaluation of heeediag l h  for resistanm to individual and 
mixedraces 

CXlt of 1615 breeding lines developed h t w e n  1981 and 1990 and evaluated 
for resistance in 1991192, 185 lines had a disease rat- of 2-4 in the 
field and in the greenh-. 'Ihese selected lines were again tested 
against individual and mixed races in the greenhouse, and against a 
mixture of the same races in the field. 

T h e  reaction of the lines to the different races is presented in 
Figure 2.3.3. Eighty-one percent of the lines were rated 3-4, i.e. 
resistant (R) to moderate resistant (MR) , to the mixture of six races in 
the green house. Same 88% were R-MR to race 2, tut l ~ n y  of these lines 
were rated 5 or 6 and a few 7 ard 8, i. e. i n M a t e  (I) or susceptible 
(s), to the other individual races, particularly to races 6, 1 and 4. 
A total of 13% of the lines were rated S and 5% had inkme3iate reaction 
in the field. Atcut 43% of the lines expres& rating of 3 and 4. Four 
of these lines, that had best resistance (rating of 3) in the field (FLIP 
88-83, FLIP 90-112, S 91233, and S 91337), were susceptible to several 
races in the greenhouse. Hmver, 12 lines (FLJT 84-92, 84-93, 90-73, 
90-77, 90-109, S 91241; S 91292, S 91345, S 91347, S 91348, S 91377, ard 
S 91400) were R to MR to all the pathotypes included in this study, 
individually ard in a mixture, in the field ard in the -. 'Ihese 
lines have the broad-based resistance to all the pathotypes used in this 
study. 

'Ihe relatedness of the disease reactions frcan the mixed races and the 
individual races was determined by using a rmltiple regression analysis. 
?he results sh& a l m  coefficient of determination (2) value (0.13) 
and l m  regression coefficients for all the races. ?his shayed that 
reaction to the mixed races did not relate with that  of any individual 
race. 'Ihe results also s h d  that each raoe contained in the mixture 
had a -11 positive additive effed on the reaction of the mix tu re .  
Readions of the lines in the field were mapred to those in the 
greenhouse by using a mltiple regression analysis. Results s h d  l m  
coefficient of determination (0.02 - 0.06) and very low regression 
coefficients with all individual ard the mixed races. 

Even though there was  no cross protection between the races, it is 
hypothesized that the high severity of infection e x p t 3 . d  frm the 
aggressive races (race 4, 1 and 6) gets lrrdified by the mild races (2 and 
3) included in the mixture. It is, therefore, inportant to use 
populations of the p a w  derived fran field isolates so as to 
represent the different pathotypes in the same proportions as they oorw 
in ~ture. It is hypothesized that the original races of A. rabiei 
described in 1984 have changed over the years and the change may have 
ocmrrd  in both culture and in the field. merefore, the races 
contained in the d&is may be quite different in nmker and 
aggressiveness frm that maintained in culture. 'I?-~ere is need to test 



these hypothesis. Also pathogenic variability in the screening nursery 
should be regularly monitored and methods used for storage of culture 
shmld be such as would not allaw the pathogen to grawn or mta te  so that  
the original type cultures are maintained. 

2.3.2.2. Evaluation of F,-F, generations 

'Ihe reaction of the F,-F, segregating populations to axxxhyta blight is 
presented in Table 2.3.3. In the F, generation the R X R nosses produced 
mainly MR (66%) and, I (31%) reactions. The F, h l k  had 7% MR, 34% I, and 
59% S. In the F, generation only three F4 (R x R) h l k s  w e r e  planted and 
they were R and MR. Of the 143 other F4 tulh 6% were MR, 32% were I and 
62% were S. In the F, generation two tulh of (R x R) were planted and 
they were I and S. In the F, progeny <1% were R, 18% were MR, 42% were 
I and 40% were S. 'Ihe F, progeny of large seeded ( w i n t e r )  had 8% MR, 55% 
I, and 37% S. 'Ihe F, progeny early w i n t e r  had 24% MR, 46% I, and 30% S. 
'Ihe F6 and F, progeny (desi) had 16% R, 54% MR and 23% I; no lines were 
S. 

Desi chiclrpeas had the highest rnrmber of R to MR in the F, and F, 
prcgenies. 'Ihe highest recovery of R to MR in the mi F, and F, 
progenies was 24% fmn the winter and early w i n t e r  material. KT. MPbaga 
a K.B. Singh. 

2.3.2.3. confirmation of reaistanca 

Different chickpa lines, that had been selected for ascoehyta blight 
resistance in the 1991192 season, were planted in the ascmhyta blight 
?ursery in 1992/93 for confirmtion of the resistance. R e s u l t s  are shown 
m W l e  2.3.4. In general, only 50% of the preselected resistant lines 
were confirmed to be R or MR, 23% rated I and 27% smcumtd  to the blight 
with a S rating. M.T. MWiga and K.B. Siagh. 

General obsenmtions on the nursery revealed that di- qmptams 
on seedlimgs were widespread on 1 Mar& before any inoculation with spore 
suspension was done. Spore suspension was suksquently applied 7 thzi 
over a period of about five weeks. Infection hmeased gradually over 
the season unt i l  the susceptible c h x k  was killed and supplemental m i s t  
irrigation w a s  stopped in the f i r s t  week of May. Plant grad31 continued 
after mist irrigation was stopped. Scattered pockets of infected plants 
developed over the entire field in mid May and formed distinct foci of 
secondary infedion, spread on plants that had otherwise a m e d  
healthy. 'Ihis was because of cool and w e t  mther in May that favorel 
rapid developent of axxxhyta blight a t  the time when plants were a t  a 
very susceptible stage (i .e a t  flowering and early pcd) . A t  the time of 
disease read*, lines that m e  next to the susceptible checks tended 
to shaw more infection than lines away f r m  the susceptible checks. Many 
lines, including those of advanced generations (i.e. F6 and F,), s h a d  
both susceptible and resistant reactions on the same line depending on 
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piglue 2.3.3. IIeactim of chickpa b r e d h g  lines to asoDchyta b l i a t  in the and field, 1992193. 



Table 2 3 . 3 .  &&ion of F2-F, generation lines of chickpea to asax'hyta blight at W1 
IIaaya 1992/93. 

Generation A x x x h v t a  bli&t reaction on 1-9 scale' 
1 2  3 4 5 6 7 8 9 Total 

Fz (=) 0 0 0 84 39 4 0 0 0  127 

'32 0 0 0 13 64 41 51 18 0 187 
F4 0 0 0 8 46 66 19 4 0 143 m 
F4 (=) i3JI.k 0 0 2 1 0 0 0 0 0  3 * 
F5 (=) 0 0 0 0 1 1 0 0 0  2 
F5 Prag- 0 0 42 905 2123 1708 293 21 1 5093 
F5 Prag. large, winter 0 0 o 30 206 139 3 o 0 378 
F5Pmg.early,winter 0 0 0 252 497 283 36 6 1 1075 
F6 Pmg. winter 0 0 0 69 135 84 2 0 0 290 
F6 & F7 pT09. (desi) 0 0 18 61 27 6 1 0 0  113 
Total 0 0 62 1423 3138 2332 405 49 2 7411 

' Disease rating 1-3 = resistant, 4 = mdemte reSi.stanoe, 5 = btermdhte, 6 arrl shave 
= susceptible. 



Table 2.3.4. Reaction of preselected resistant lines to Aswchyta blicpt. 

Lires 
1 2 3  4 5 6 7 8 9 Tatal 

Mutants 0 0 0  0 13 24 28 10 4 88 
Daronstration 0 0 0  4 0 0 0 0 1 5 
m i '  (IWW) 0 0 0 5 1 1 5  0 0 12 
m i '  ( I W W )  0 0 32 63 12 5 5 0 0 117 m 
FLIP lines 0 0 1 195 97 57 3 0 0 353 ul 

PrP 0 0 1 018 77 48 22 21 14 291 
CnT-MR 0 0 0  8 7 3 3 0 0 21 
-sP 0 0 0 36 18 13 7 6 2 82 
CIYT-SL 0 0 0 1 3 7  1 0  0 0 21 
CISN-W 0 0 2 28 17 13 0 0 0 60 
CSSN-SL 0 0 0 3 7 7  4 1 0 0 49 
CIABN 0 0 5 28 14 3 0 0 0 50 
Total 0 0 41 534 270 172 74 37 21 1149 



the position and size of the infedion foci. menever there was no 
hanogeneous disease developawrt on a line, the higher rating was given. 

'Ihe of plants to recover fraa infection by new cmpensatcay 
growth is vdependent of genetic resistanoe. It may, hmever, obscure 
the rating of damage by d i m  and result in the rating of false 
resistance. In the 1992/93 season, the awl wet lJeather in mid May 
favored asmchyta blight develqment on the capematory growth and 
reduc& the opporhmity for disease escape, h t  the patchiness of the 
semndary infection indicates that s m ~  disease escapes may have still 
cccurmd. 

S t e p  needed to inprove the efficiency of resistance screening 
include: 1) Facilitate disease develqment at flowering and pod filling. 
2) Increase the uniformity of disease spread during flowering by 
providing uniform inoclllurn in the form of spore suspension, and 
increasing the rnrmber of lines of susceptible checks between the test 
entries; and maintaining the susceptible check at a disease rating of 
abut 7 or 8 by increasing the number of check genotypes giving a broader 
range of disease reaction type so as to provide source of secondary 
hxulum and reference points for dkense reading. (3) Condud a baseline 
disease reading at the time the mist irrigation is stopped befare 
capnsatory growth occur;. M.T. Mtbaga. 

2.3.2.4. Pathogenic variability of A. rabiei 

Fathogenic variability of A. rabiei has been frustrating the efforts to 
control asmchtya blight with host resistance. While quantifying the 
variability is impcatant, results so far available are not easily 
~ ~ . b l e  and raoes £man different places are not caparable without 
additio~l work because they have been differentiated using varied 
differentials, environmental mnditicms and disease rating scales. ?his 
hanpers exchange of information on racespecific resistance and slaws 
dmn progress on resistance bredhg that uses gene pyramiding system. 

?he objectives of this stu3y were to initiate +he staxhdization 
of methodology used in race identification and to test the virulence 
pattern of the ICARDA isolates and races on the available cultivars used 
by different researchers for race identification. Since studies on 
pathogenic variability require hcmogeneity of the differential varieties, 
single plant selectiom w e r e  done to generate seed source; seed 
rmltiplication was done in off-season planting. 'Ihe available single- 
spore isolates and new isolates frcm the 1992/93 oollection will be 
evaluated in the 1993/94 season. 'Ibis will carplewt the work on 
molecular-marker assisted stcdy on variability in the ascochyta blight 
funsus (section 2.2.4). 

?he question whether the isolates of A. rabiei differ in form of 
pathogenic races or in aggressiveness has not been settled and a 



demonstration of the existence of either races or differences in 
aggressiveness is inprtant. Ihe six 'races' of A. rabiei were used to 
evaluate resistance of 185 breeding lines in the 1992/93 season. 
Pathogenetic variability of the six races was demonstrated on many of 
these lines, and 18 lines qave clear a t  differentiation of the 6 races 
as shown on Table 2.3.5. A cluster analysis was mniucted to shw the 
relatedness of the six races in their pathogenicity on the 185 breeding 
lines and also to show their similarity and dissimilarity. 

lhe relatedness of the individual races is presented in a dendrcgram 
in Figure 2.3.4. Races 1, 4, and 6 and, to sane extent, race 5 clustered 
together. They were similar to one another in their aggressiveness and 
produced the highest mi?an disease score on the 185 lines. Race 2 is very 
mild in pathogenicity and 76% of the 1985 lines rated 2-3 to this race, 
hut m y  of the same lines rated 6 and a few 7 and 8 to races 6, 1 and 
4. Even though races 4, 1 a n d 6  were similar in their aqgressiveness, 
they differed on the reaction they incited on different lines as shewn 
inTable 2.3.5. These results imlicatethat thepathotypes in A. rabiei 
can be defined by both their virulence pattern on a set of differential 
lines i .e. races, and also in their aggressiveness which is demonstrated 
in Figure 2.3.5. M.T. nPbaga aad K.B. Singh. 

Table 2.3.5. Disease reaction of eighteen lines of chidqxa to 'races' 
1 to 6 of Ascochyta rabiei. 

Disease reaction (1-9 scale) 
genotype* Race 1 Race 2 Race 3 Race 4 Race 5 Race 6 

ILC 72 4 2 4 5 3 4 
ILC 187 6 2 3 4 4 6 
FLIP 82-97 6 2 3 7 6 7 
FTLP 82-243' 6 6 4 8 6 6 
FLIP 83-118 6 5 4 8 2 7 
FLIP 84-76 4 2 3 3 3 7 
FLIP 84-9zR 4 2 3 4 3 4 
FLIP 84-93R 4 2 4 3 4 4 
FLIP 85-99 4 2 2 6 3 2 
FLIP 88-83 6 2 3 6 3 8 
FLIP 90-97 3 3 4 8 3 3 
FLIP 91-235 6 3 2 4 3 3 
M P  91-257 6 4 3 7 2 4 
M P  91-281 4 2 2 3 4 6 
FLIP 91-316 2 5 3 3 4 4 
FLIP 91-335 3 2 3 3 6 3 
FLIP 91-354 3 2 3 3 6 6 
M P  91-380 4 2 4 7 3 4 

* R indicates resistant control, S indicates susceptible wntrol. 
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Label 

PH-RI 

Rescaled distance c l u s t e r  combine 

Average l inkage using Euclidean measure. 

Figure 2.3.4. Cluster analysis to shar the similarity of six 'races' of 
A s d y t a  rabiei. 

2.3.2.5. The role of tel-o of A. rahiai in Syr ia  

The telimrphic stage of A. rabiei has been repo&ed in Syria, lut 
follw up sMig on its role as a smme of long-dhtxce movement of 
primary i m a l u m  or/and sarce of genetic diversity have not been 
am%cted. T h e  objective of this study waa to assess the potential of 
the teli-c stage as a source of primary hccdum and long distance 
mvemnt of A. rabiei in the air. 



Genotype of chickpea rigma 2.3.5. mien of 18 lines of 
&- to 6 r a w  of bsmdyh rabiei. 



Biological indicators and sticky slides for trapping spores were 
used to assess the distarce of A. rabiei movement frm chickpea growing 
areas to areas mere chi- was not qrm. Blight infested debris from 
the previous season was also collect4 fran the field during the mths 
of February to April to look for the presence of ascoqmres. Asmsporffi 
were obsenred in all debris samples, but they were not fully developed 
in February. Ohsenmtions in March and April s h d  well developed 
asaxpores and sane empty perithecia indicating that some escnspores had 
already b e n  released. 

Plants placed 15-35 )an away from the nearest chickpea fields 
developed stem lesions of asachyta blight. Plants placed long distance 
away from chickpea fields had highest infection incidence during the 
February and early March expawre and less infection was okerved. on 
plants exposed in late March. 'Ibis muld be caused by windy shwers in 
Fetauary and early March that wcxlld carry the inoculum lorig distance. 
'Ihe release of asaxpores in other areas may have also taken place in 
~ebruary and early March. Asccchyta bliqht infection was assessed by the 
percentage of plants that developed typical stem lesions of A. rabiei. 
'Ihe disease severity was low and indicated that incculum density in the 
air was law and that a longer period of plant ex&c6we to irmallum would 
give better assessment (Table 2.3.6). 

Few asmspores that were morphologically similar to that of A. 
rabiei were observed on trap slides in F e b m a q  only. Other forms of air 
borne inoculum trappea on slides were (i) minute pieces of debris that 
were infested with ascochyta, sometimes containing a fruiting structure 
(pycnidia/periUlecia) ; (ii) large clusters of midiospore, and (iii) 
same thick walled mycelia that cleaved at the area of septation and 
r e l d  oidia type of v t s  on water agar. All these were isolated 
and purified in culture and gave rise to morphologically typical A. 
rabiei cultures. Pathogenicity tests to canplete Xoch's postulates will 
be condu&d to confirm their role as scurces of air-borne incculum. 
M.T. mbaga. 

2.3.2.6. The spread of aScdlyh blight frail the infection f- 

Infested debris and seed are the two most hprtant sources of primary 
incculum for ascochtya blight, producing several infection foci frm 
where the disease spr~ae. T h e  frequency of seed transmission can be 
very low. Seed trarmussion ensures a random distribution of the 
pathogen in a field, that provides mny primary infection-foci from which 
the p?hagen can spread. 'Ihe objectives of this study was to determine 
the dlstamx of spread of secondary inoculum frcan the infection focus and 
to estimate the frequency of infection foci rfrmssary for epiphytotic 
disease developnent under the Tel Hadya mnditlons. 



Table 2.3.6. Ihe incidence of m y t a  bl ight  on irdicator plants  after T e  to c p n  air a t  
different locations and distances f rm chidpza farm. Fortyfive to 50 plants were 
eqxsd in 8-10 pots. 

Location D i s t a n c e  f rm Percentage of p l a n t s  infected frm one week m e  to 
air-bome inocxllun 

p l a n t s  Feb Feb 27- lh~ Mar 27- 
21-27 March6 13-21 21-27 ~ p r  14 

Tel Hadya ( ~ 1 0 )  0 Frc6t kill 50% 1% 60% 20% .J 

Tel Hadya (A16) 0 Frmt k i l l  50% 16% 74% 24% 
P 

-1 Bdya (c) 0 Frost kill 10% 11% 19% 13% 
Tel Hadya (Hi l l  tq~) 0 . 5 h  Frast kill 100% 0 27% 27% 
M e s i n  area 1 5 h  Frost k i l l  10% ( lea f )  4% 8% 0 
Meppo 3 0 h  100% 20% 4% 0 0 
Ueppo 3 2 h  Frost kil l  N P  7% 3% 0 
MeppO 3 5 h  60% 10% 2% 0 0 
mntrol 0 0 0 0 0 

* m =Not testd. 



Ttm infection foci, & each and 26 m apart, were developed i n  a 3600 
d field plantd with a bligbt susceptible culture ID2 1929. Plants in 
the marked infection foci areas were hccdated with bliw-infested 
debris and spore suspension of mived races of A. rabiei on March 5. me 
m d  of infection fran the infection foci was assessed, twice a week, 
by follming the infection developent on n o n - M a t e d  plants, and by 
measuring the direction and distance of ccmidiospores splgad using t rap 
slides. Infection developnent on n o n - M a t e d  plants was f i r s t  
assessed by a preliminary survey of the experimental f ield to get an 
overview of the distance and direction of spread. The results are 
presented in Figure 2.3.6. The infection severity a t  different radial 
distances f m  the infecticm focus was evaluated using a sampling square 
that  oovered 41-45 plants. Percentage of plants that had disease 
symptorrs was ccuntd and severity rating was done on a 1-9 scale. 
Results are presented on Tables 2.3.7 and 2.3.8, respectively, for plot 
A and B. All disease spread toak place in the month of May. 

lknperatures w e r e  faMrable for disease developent (15-25OC) in the 
last week of March and the whole of April, but disease did not spread 
from the infection foci hecause of dry conditions during this period 
(Figure 2.3 - 7 )  . Spread of infection to non-inoculated plants was 
o k e m d  ten days after sprinkler irrigation (1 hour daily for 10 days). 
Infection spread over time included the formation of numerous secoxhry 
infection foci that  increased in number and size and covered the entire 
field over a period of one month after which tenpratures (>3OoC) became 
limiting (Figure 2.3.6) . The number of plants that got killed by blight 
increased radially fran the infection foci and the spread was farthest 
follawing the predcwinarrt wind direction (Figure 2.3.8) . 

Conidiospores were dispersed in singlets and in clusters of varying 
sizes. 'he number of conidiospore dispersed i n  singlets was fairly 
mistent in the different sanples taken on the same date (c.v. 15-25%), 
but the numter and size of clusters of conidiospore w e r e  h i m y  variable 
fran one slide to another (c.v. >loo%) (Tables 2.3.9 and 2.3.10). The 
distance of spread of clustered and single conidiospore was similar and 
reached 23 meters fran the edge of the field, the farthest distance of 
-ling. Ccolidiospore in clusters usually have higher k c a l u m  
potential and can spread a longer distance and w i v e  adverse conditions 
better than spores i n  singlets. 

Plants in the infection foci formed only 0.002% of the plants i n  the 
3600 d eqerimental plot area, and favorable conditions ocamed for only 
one month of the season when plants were a t  fl-ing and early pod 
formation. If  the same percentage of infect& plants had resulted fram 
inf- seed, the primary infection foci wculd have keen smaller in 
size, but m e  numeraJs and dis t r iMed over the entire field. lhese 
results indicated that an epiphybtic disease develqanent, similar t o  
what has keen presented, could result fran only 0.002% i n f a  plants, 
i f  a cultivar is susceptible and envirmtal conditions are similar. 
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pigrPr 1.3.6. qxed of Asochyta blight in chickpa field over time, 
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Table 2.3.7. Spread of aswchyta bliqht in the field measured by % of plants infed& (%INF) and disease 
severity (DS) on a l l  diseased plants a t  different distances from infection focus 'A'.  

Date of Distance of spread from the infection focus 
assesgnent 3m 6m 9m 12m 

No. of %INF D5 No.of %lliE DS No.of %INF DS No. of %INF DS 
plants plants plants plants 

12.5.1993 Mean 
SE + 

16.5.1993 Mean 
SE t 

23.5.1993 Mean 
SE + 

26.5.1993 Mean 
SE 2 





Wle 2.3.8. spread of a=ccchyta bl i@t in the field maswed by % of plants infected (%INF) and disease 
severity (DS) on a l l  diseased plants a t  different distances from infection focw 'B'. 

D a t e  of D i s t a n c e  of aread from the infection focus 
assessment 3m 6m 9m 12m 

No. of %INF DS No. of %INF DS No. of %INF DS No. of %INF DS 
plants Plants plants plants 

12.5.93 Mean 43.33 
SE+ 0.54 

16.5.1993 Mean 45.33 
S E t  1.36 

23.5.93 Mean - 
SE + - 

26.5.1993 Mean - 
SE + - 





Table 2.3.10. Nmkr of clusters of conidiospores t r a m  on sticky s l ides  placed a t  different distances 
fran the infection foci. 

Date No. of swres a t  different distances radial  to the infection fccus 
2m 3m 4m 5m 18m 23m 28m 3 3m 38m 43m 

28/4/1993 Mean (A) - - - - - - - - - - 
(B) - - - - - - - - - - 

4/5/1993 Mean (A) - - 
(B) 0.27 

CV% (A) - - 
(B) 226.08 

10/5/1993 Mean (A) - - 
(B) - 1.67 

m (A) - - 
(B) - 78.74 

18/5/1993 Mean (A) - - - - 0.50 1.57 0.25 0.60 0.00 0.67 
(8) - - - - 0.50 4.14 1.00 0.60 0.50 2.67 

cv% (A) - - - - 100.00 112.00 173.21 133.33 0.00 70.71 
(B) - - - - 100.00 144.50 173.21 200.00 100.00 155.92 

25/5/1993 MBan (A) - - - - - - - - - - 
(B) - - - - - - - - - - 



T h e  percentage of infected plants cbtained after seed treaiinent with 
bencsnyl, thiabendazole, captan, calixin, rnaneb and thiram applied singly 
and in canbinations is often still 1-2%. These results confirm that an 
integrated a v c h  that reduces the rate of disease spread is necessary 
to control asaxhtya blight. The results also inaicate that incculum can 
easily move frcan one to another farm. M.T. MPbaga, W. Ka'ade a d  1. 
lQcrury (Labane9e Uni-ity) . 
2.3.3. The Nsariun Wilt-Sick Plot 

In order to be able to screen chickpa germplasm and br- material 
for root rot and wilt there was a need to develop a sick plot. Kforts 
have keen undezway for last 2 seasow to develop such a plot. Plants 
that had been imculated with the chi- wilt pathogen in C c t  1992 did 
not develop typical symptcrns of vascular wilt, prhaps because the 
imperatures were too low for FUsariuin wilt develqment. In order to 
assess the presence and level of Ftasarium a x y s p m  f. sp ciceri M u m  
in the soil, the 2 h sick plot was divided into 5 x 5 plots. About 20 
plants that showed mild unclear qnptans and 20 healthy looking plants 
were upr& fmn each section and dia- for the pr- of F. 
0xyspn.m in the collar anl the stem regions by using culture tedmique. 
T h e  maxhnn incidence of F. avyspxuni in culture was 38%, mainly f m  the 
collar region, fmn only a mall part of the sick plot. F. a x y s ~  was 
n o t ~ i n s c p n e a r e a s , ~ l e o t h e r a r e a s h a d d r y r o a t r o t p a ~ ~  
( R h i z w  batatiwla) well erq31-essed in synptams and in w d h r e  
isolation. 

Another planting and imculation were done in Nov 15, 1992 using the 
same isolate and proc&xe. Wilt q m p h ~ ~  were expmsed  very late when 
the crop was in N l  podding. The observations suggested that either the 
inoculum density in the soil was still low, or the isolate in use was not 
aggressive or the inoculation procedure or the amount of incculum being 
added in the new planting did nut have much hpact. 

'Ihe sick plot was mapped out according to the s t a b  of inoculum 
present in the soil as shown in Figure 2.3.9. Section A had the highest 
average ammt of wilt pathogen (38%) and only 2% dry root rot. Section 
B had both wilt (30%) and dry root rot (2q8) pathogen: section C had 
mainly dry root rot (18%) and only 1% fusarlum wllt. Slnce dry mot rot 
is also a problem in fanners fields, either occurring alone or associated 
with wilt, it was found unnecessary to elhimte it fram the sick plot. 

'Ihe three sections will be developed in stages, starting with 
section A, follawed by section B and then C. %is will reduce the area 
being M a t e d  at any one t h  and will permit to concentrate the 
developnent of more uniform incculum in that section soil. Some overlap 
of the sectiors under deve1qma-k will occw during the nxmal planting 
season and offseason planting will continue until the entire field has 
been fully developed. 



Highly aggressive isolates of fusarium w i l t  pathogen were obtained 
f m  four fields in Jinderess in May 1993. Rue d t u r e s  and infected 
sten pi- fmn Jinderess were used to M a t e  section A of the sick 
plot in June 1993. Infeding seed 3-4 h before planting ensures a him 
w i l t  incidence that generates infete3 -is to be p l d  back into the 
soil. merefore, seed for plantirq was coated with macerated conidia and 
mycelia before planting. A mixture of three susceptible varieties (IIC 
482, FLIP 83-48 and II13 1929) in equal FaPportions by weight were used 
for planting. 

0.6 h 
Fusarium wilt 

0.7 h 
Dry root rot 

0.7 h 
Fusarium wilt & 

Figure 2.3.9. The w i l t  and root rot sidplat a t  Tel Hadya. 



other isolates collected £ran Kamishly and Hama areas were 
multiplied in culture and used to inoculate seed for a similar offseason 
planting done in O=t 1993. Ihe inoculum density and uniformity of 
M u m  distribution on section A w i l l  be assessed using II.C 482 in 
spring 1994. This prmcedure generated w i l t  incidence of about 75% within 
one month in the June planting. M.T. Mtmga and K.B. Bingh. 

W e s  on control methcds and host-plant resistance to chickpea 
leafminer, Liricmyza cioerina Rondani, were continued. As for the past 
2 years damage by pxllmrer, He1icwvet-p anni-a Hb., has been 
increasing, a l l  experiments were also evaluated for pcdbrer damage. 

2.4.1. -tion ciynamics of chickpea and its Parasibids 

Chickpea leafminer populations were sampled by D-Vac in w i n t e r -  and 
spring- chiclipd plots a t  Tel Hadya. In winter-sown chickpea 
leafminer started occurring in early April, reach& a f i r s t  peak in early 
May and a semnd in la te  May before nop maturity (Figure 2.4 .l) . In 
~ i n g -  chickpea leafminer a w e d  slightly later,  in mid A p r i l ,  and 
clla not shaw two peaks typifying two generations, kut rather a continuous 
build-up reaching a peak in mid May. m a t i o n  of parasitoids, mainly 
Opius uwni1iwm.k and Digl+ kaea, follawed the same trend as the 
population of leafminer (Figure 2.4.1). 8. Weigaad and A. JaYbi. 

Because of the high pod damage in 1992 season monitoring of podborer 
populations by pheromone traps was continued after chickpea harvest in 
cotton fields and i n  1993 also in tamto nops planted near the previous 
chickpea fields. 

111 1992 the catches in most traps in  el Hadya were low, except for 
field B 4 where high numbers w e r e  recorded, especially in the beginning 
of the season (Figure 2.4.2) . As this  field is closer to the fields 
planted with sumaer outside the station, the hi* catches in 
April/May might reflect the adults moving in frcsn their ove~~in te r ing  
sites. In  cotton the highest rnnnter of pcckorer were remrded in Tel 
Hadya village red- over 1200 mDths per trap. In the chickpea fields 
cutside Tel Hadya high podbcorer numbers were only caurplt in A1 Qzab, kut 
in northem Syria (Alkamiye, Afrin and JWess) rnrmbers were low. 

~n 1993 p h e r m  catches were similar a t  T e l  Hadya station. In 
cotton fields around Tel  Hadya high numbers of pcdbrer w e r e  recorded i n  
Zitan i n  May and i n  Eanus in September, where populations w e r e  lw last 
year (Figure 2.4.3). Banus is located near Tel Hadya, thus the high 
population recorded in late September can be e x p c t d  to invade Tel Hadya 



station aftex hibernation. I n  the chickpn fields outside Tel Hadya hi@ 
numbers of moths were caught in A1 Qxh area, especially in Sheikh 
Ycxwf, kut also in  Alkamiye, where minters were low in 1992. 

Winter chickpea 

No. of adults I6 m row 

6 0  - 

4 0  - 

20 - 

28n U4 514 I214 I514 2214 2714 US 615 915 I315 1715 2015 2315 2715 U6 

Dates 

Spring chickpea 

No. of adults 16 m row 

2813 114 514 1214 I514 2214 2714 115 615 915 1315 l7iS 2015 2315 27iS 216 

Dates 

PigulX 2.4.1. Developnent of m a t i o n  of adults of leafminer a d  
parasitoids, as sampled by D-Vac a t  different sampling 
dates in winter- and spring- chi- a t  Tel hadya, 
1992193. 
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700 

Sampllng drfss 

rigure2.4.2. ~herca~xle trap catches of podborer, H e l i c m m p  
c-hrmigera, in chi- fields at Tel Hadya station (A), 
fanoers &ton fields Kcpnd Tel Hadya (B) and chickling 
on-fanu trials (C) , 1991.92. 
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Figure 2.4.3. Pheramne trap catches of podborer, Heliawerpa 

channiqera, in chi- fields at Tel Hadya station (A), 
farmers tCpMto and cotton fields (Banus and Zitan) and 
cotton fields (Jihkass and Zerbe) around Tel Hadya (B) 
and chidpa on-farm trials and following cotton fields 
(C) , 1992/93. 



The data shaw the high variation in H. d g e r a  populations in 
regions and years indicating the ii-portance of monitoring. Because of 
its wide host range ma~gement of podborer should be considered in a 
system perspective as the damage on chickpea is linked to the 
surrounding crops. 8. Weigand and A. Jaubi. 

2.4.3. meal Control of and Podborar 

The effectiveness of neem (Azadirachta indica) seed exttact applications 
as a safe chemical for leafminer and podborer control was further tested 
in winter- and spring- chickpea at Tel Hadya and in spring chi- 
at 3 on-farm locations (Afrin, Sqelbiye and Sheikh Ycusef) . 'Ihree sprays 
consisting of 0.5 kg neem seeds per 10 1 water at a rate of 500 l/ha 
applied in late April, early May and late May were cmpred with one 
spray of 'Ihicdan 35 K: (2 cc/l at 500 l/ha) applied in early May. check 
plots were sprayed with water (500 llha) on the same dates as the new. 
extract. At Tel Hadya, in addition one spray of Decis 25 (1 ccll) and 
one and tw sprays of a Bt prcduct in winter- and spring chickpas, 
respectively, were tested for podbrer co-1. 

At Tel Hadya, in winter chickpa, the leafminer damage was e r n  
reaching a Visual Damage Smre (VDS) rating of 5.3 on a 1 to 9 scale and 
was reduce3 signif icarrtly only by Decis (Table 2.4.1) . Pcdbrer damage 
was less severe than last year with only 7 % pods damaged in the check, 
blt still significantly reduced by spray of neem only. The  Bt spray did 
not have any effed; ?hiadan and h i s  slightly reduced the pcd damage, 
blt not significantly. Yield differences were not significant. 

In spring- chickpea leafminer damage was about the same as in 
winter chickpea (Table 2.4.1) . Ihe mining w a s  significantly recluced by 
Thicdan and Wis, whereas neem and Bt did not have any effect. Althmgh 
podbrer damage was law, it was reduced significantly by all treatments. 
Seed yield was significantly by Thicdan and Decis. 

Table 2.4.1. Effect of three applications of mem-sed extract, and one 
spray of Thicdan 35m, Decis, and Bt on leafminer 
infestation (VDS) , pod borer damge and seed. yield (kglha) 
at Tel Hadya in winter- and springscwn chickpea, 1992193. 

winter S w r h  
Treatment VDS %pod - VDS %pod Soed 

(17 April) damage yield (2 June) damage yield 

Neem 4.5 1.8 1741 5.3 0.6 1071 
'JY~icdan 4.5 4.5 1626 2.3 0.3 1150 
Water 5.3 7.0 1699 5.3 4.9 1053 
Deck 2.8 3.9 1801 2.0 0.6 1173 
Dipel (Bt) 5.3 8.7 1758 5.8 3.0 1059 
ISD 5% 1.95 5.14 122.5 1.73 1.42 61.4 



At the on-farm locations leafinher damage was l w  at Afrin (VDS 3), 
relatively high at Squeilbiye and Sheikh Y-f (VDS 5.5 and 6, 
respectively). At all locations the damage w a s  reduced by neem spray, 
h t  differences were not significant. At Sqelbiye and Afrin *rer 
damage was l w  (3.5% and 1.5%) , kut still reduced by neem spray (Figure 
2.4.4). Only at Sheikh Yousef poddamgewashighwith 15.7% andrertuced 
to 1.5% in mewsprayed plots. Wodan also r&uced pod damage, bt less 
effectively than neem spray. At Sqelbiye seed yield was significantly 
hxeased by neem, at Sheikh Yousef by neem ard Modan, at Airin 
yield differences were nonsignificant. 

% pod damage 
20 1 

Sqeilbiye Sheikh yousef Afrin 

Seed yield (tlha) 
5 I 

Sqeilbiye Sheikh yousef ABin 

Figure 2.4.4. Kfect of 3 applications of neenseed extract as ampared 
to one spray of lhicdan 35 EC on pdbrer infestation and 
seed yield in spring sown chic)pza at 3 locatiors, 
1992/93. 



meSeresultscwnfirm3theresultsof theprevicustwoyears, that 
new extract effectively reduces the percent pod damage in chickpea, h t  
is less effective for control of leafminer. Next season a new camm-cial 
synthetic neem product prcciucad in India will be tested, as this w m l d  
rmke the application of man practical in countries where the new tree 
cannot be grawn. 

To study the effect of on the leafminer parasitoids leafminer 
and parasitoid populatims were monitored by WVac sampling at Tel Hadya. 
In winter- and spring- plots no differencas in the numter of both 
leafminer and parasitoids were ??==cud& in the treatnwts (Figure 2.4.5) . 
H a m v e r ,  in this -ling the rnrmher of insects was l m  as capred to 
the D-Vac sampling in Figure 2.4.1. M c 6 t  likely, this is due to sanpling 
in different raws each time in border plots for the general popllation 
monitoring, whereas in the experiment the same rai was sampled each time 
which would contir*ously reduce the nmber of insects. Next season, 
sampling will be done less frequently and an unsprayed check will he 
added to the water spraye3 one to exclude the possibility that the water 
spray" reduce leafminer and parasitoid pqmlations. 6. Weigand and A. 
Joubl . 
2.4.4. Host-Plant Resis- to Iaddmr 

of the previously selected 8 prcunising chickpea lines three (132 1216, 
ILC 3828 and IL13 5901) were in wiqter and spring tqether with the 
susceptible check ( T I C  1929) without and with one amlication of ?hiodan 
35 Ec (2 cc/l). 

Leafminer infestatims were mDnitored by placing water filled trays 
between chickpea rcws to collect larvae dropping from laves to soil for 
pupation and by counting the percent mining in 10 plants per plot. In 
winter-m chickpea plots without insecticide application, the rnrmber 
of larvae per tray was highest in IIC 1216 at most sanpling dates 
excedhg the susceptible check, whereas no differences existed between 
the other 3 lines (Figure 2.4.5). Inspiteof the highnumber of larvae, 
the percent min ing  in IIL: 1216 was 1m. This was also fcnmd last season 
and is probably due to the late maturity of IIC 1216 wflich continues 
vegetative grawth the susceptible ILC 1929 is maturing thereby 
reducing the percent mined leaves. wwever, in spring-grcwn plots the 
numter of larvae and the percent mining was also high in ILC 1216 shming 
that this line cannot be considered as resistant. In winter- and spring- 
 prawn plots ILC 5901 had the 1- number of ~~e and percent mining, 
but only in sprirq differences were siqnificant. Thus ILC 5901 remains 
to he the most resistant to chickpea leafminer and will be tested on 
fanners fields next season. 

Ihe perOerrt pod danmge was rather 1cw this season, rang* ketween 
5.5 and 7% in winter and 2 and 4 % in spring without significant 
 difference^ be- lines and tX&XWT&. ESrcept for IIC 3828 Seed 



yields were hiqher in winter sa~ing in all trsatmmk. Significant 
differ- in yield were only faux3 between chickpea lines h t  not due 
to insecticide application. Yields of ILC 1929 were significantly higher 
than of the other three lines. 8.  We*, K.B. Biagh, and A. Joubi. 
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Figure 2.4.5. Effect of 3 applicatians (arrays show date of spray) of 
new-seed extract as capwed to one spray of Thicdan 35 
EC on leafminer and parasitoid pcpllations in winter- and 
sprhJ- chickpa, Tel  Hadya, 1992/93. 
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Figure 2.4.6. Develqmmt of 1- larvae pcplation as sampled by 
water trays and peroent m h i r g  damage in 4 w i n t e r -  an2 
spr%- chi- lines at Tel Hadya, 1992/93. 



Average lentil yields are lcw hecause of poor mcp I M M ~ ~ ~ W I T ~  and the l w  
yield potential of larxiraces. In South Asia and East Africa diseases are 
also a mjor constraint to prcduction. Accordingly an -ted 
apprcach to lentil inprovment is heing at ICARDA wverlng the 
developrwt of both inproved production technology and genetic stocks. 
A high priority has been placed on transferring to national prOgraTRS the 
results of research on lentil harvest wchanization systens to reduce.the 
high mst of harvesting by hard in the West Asia and North Africa rqlon. 
P q r o ~ c  research to develop inprwed pmdudion practices is comiucted 
in coordination with the Farm Resowxe Manag& Program, and is 
extended to the region via the International Testing Network. I n c r ~ i n g  
the biolcyically-fixed nitrcqen in the wheat-based cropping system 1s the 
aim of activities in Rhizchbium research and S i b  weevil control. 

Lentil m i n g  at ICARDA focuses on three contrasting agro-ecological 
regions. T h e  importanoe of the regions in terns of lentil prcduction and 
the allocation of resources in heeding are sunnrarized together with the 
respective breeding aim in Table 3.1.1. 

Table 3.1.1. Major target agrc-emlogical regions of production of 
lentil together with the allocation of resaurces in 
breeding andkey bredingains. 

Region % of lentil area 8 of Key-* 
in develop- - for rdination 
countries 

Mditerranean 24 75 Bi- (seed + straw), 
lcw to medium attrikutes for mechanical 
elevation harvest, wilt resistance 
S. Asia and 51 20 Sea3 yield, early maturity 
E. Africa resistance to rust, 

asccchyta and wilt 
High elevation 14 5 Bimass, winter hardiness, 

attrihrtes for &zaticm 

3.1.1. Sase Program 

3.1.1.1. 

'Ihe bredirq program is divided into three streans d i r e  tckyard the 



three w e t ,  agro-ecological zones mentioned abwe. A description of 
the schane of bre&ing was given in the ICXDA Annual Report 1985 (Pages 
206). 

Approximately 250 crosses are made annually and handled i n  a U- 
pedigree system off-sssm generatim advancanent. 'Ibis season we 
used Terbol Station m Lehmon a t  950 m elevation for the manner nursery. 
Segregating p p l a t i o n s  taryet& for the different regions are 
distributed thrmgh the International Testing NetwDrk to national 
program for selection and arltivar developwlt i n  sib. Lines with 
specific characters are distrilxlted in the same manner. 

3.1.1.2. Yield trials 

Selections frcw the lpeeding program for West Asia and North Africa are 
tested i n  preliminary and advanced yield t r i a l s  a t  three locations 
varyirq in their annual average rainfall, m l y  Eweda (long-term average 
amma1 rainfall total c. 260 m )  and Tel lh&a (c. 330 m) in  Syria and 
m b o l  (c. 550 nun) in Lebanon. winter of 1992/93 sewm was colder 
than average with 54, 48, and 83 f r o d  nights recorded a t  Breda, Tel 
Hadya and Terbol, reqeztively. Ihe rainfall was belw the long-term 
average in Syria but well distributed, whereas it was aiwve average a t  
Terbol i n  Lebanan with 285, 276, and 664 m received to the end of May 
a t  Brreda, Tel Hadya and Terbol, respectively. B i m s s  mean yields were 
3.4 t/ha a t  Breda, 4.1 t/ha a t  Tel Hadya and 6.2 t/ha a t  Terbol. 'I& 
same trendwas ohervd for seed yie1dprcductionwit.h 1.1, 1.6 and 2.5 
t/ha realized a t  Blreda, Tel Hadya and Terbol, respectively. A sunmary 
of the results of the yield trials is given in Table 3.1.2. 

For seed yield the prcentages of lines significantly cutyielding the 
best check a t  P = 0.05 were 12, 2 and 4 % a t  Terbol, Tel Hadya and Breda, 
respectively. More test lines merely ranked above the best check for 
seed yield, representing 16, 15 and 28 % of the total lines tested a t  
Texbl, Tel  Hadya and Breda, reqs t ive ly .  'Ihe results for b i a ~ s s  
f o l l w  the same pattern as for seed yield. I. Rskine. 

3.1.1.3. International nurseries 

?he lentil i n t e r n a t i o ~ l  hreahg nurseries have evolved in to 
the needs of NARSs from the provision of untargeted yield t r l a l s  to a 
diversified array of crossing blocks/resistant sources, ~ ~ ~ t - i n g  
m a t i o n s  and yield t r i a l s  for each of the three major target aqm- 
ecological regions of prcdudim (Table 3.1.3) . Since 1987, for vie, 
we have diversified and tmqeted the srpply of segrqa thq  material fman 
two into four different nurseries - 8 1 d  Tolerant, L a r g w e d ,  Small- 
seeded and Early. In the same period, new nurseries of stress resistant 
material have b m  lam&& against rust, Ascochyta blight, Fusarim w i l t  
and oold. 



Table 3.1.2. Results of the lentil yield trials (preliminary and 
advanced) for seed (S) and bianass (B) yields (kglha) at 
three anhasting rainfed locations; Terbol (Lebanon), Tel 
Ham and Breda (Syria) during the 1992193 seascol. 

Location Terbol Tel Hadw Breda 
S B S B S B 

Number of trials 6 6 
Number of test entries* 132 132 
% of entries sig. (K0.05) 12 2 
exceeding best check** 
% of entries ranking abwe 16 23 
best check (excluding above) 
Yield of top entry (kglha) 2977 7550 
Best check yield (kglha) 2607 6531 
Location man (kg/ha) 2477 6157 
Range in C.V. (%) 6-9 5-9 
Mean advantage of lattice 2.3 2.2 
over m (%) 

* Entries ommn over locations. 
** We-seeded checks: ILL 4400 lcslg-term, 78526002 improved; Small- 

seeded checks: ILZ, 4401 long-term, ILL 5883 jnpnnred. 

In the 1993194 program we have reduced the yield trials for 
distribution because of l m  seed nultiplication. In addition, in the 
trials for the Mediterranean target region we have started distributing 
-11 seeded lines all of s&i& have resistance to vascular wilt. 'Ihus, 
all entries in the lentil Intermtiom1 Screeniq Nursery - Small seeded 
- 94 have resistance to wilt. 

Table 3.1.3. Lentil internatioml tneeding nurseries shming target 
regions and type of lnnsery in the 1993194 season. 

Type of nU=-Y mion 
Mediterranean LmEr Hi* 

latitudes elevation 

-is. source/ Larg- WlY* Cold tolerant* 
crossing block Small-seeded m* 

Fusariun wilt* Ascochyta blight* 
Sesregating Lars-* QrlY Cold tolerarrt* 
m a t i o n  Smallded* 
Yield trial Early 

* Launched since 1987. 



I n t h e l a s t t w o ~ n s t h e r e h a s b e e n a n h x e a s e i n t h e r n a n b e r o f  
entries in international trials provided by national programs. It is aur 
aim to increase the irpxlt of national prqram into the international 
testing prpgram. Included in 1994 internatiml trials were three lines 
fron FUzsia, three frcun Faisalabad, Pakistan and one f m  Islamabad, 
Pakistan. Other entries have been supplied by MLRSs and are in 
nultiplication for inclusion in next season's trials. 

All plant material distrikuted by 1- undergoes strict 
@~ytcsmitary  examination prior to shipaent. In lentil ammg the tests 
undertaken are EI;TSA tests for the seed-bore viruses - bean yellm 
-ic virus (BYMV), brcad bean stain virus (BBSV) and pea seed-kerne 
-ic virus (Rhmr). lke major virus amtq these is BBSV which is 
transmitted by Sitona weevil. To control the infestation level of BBSV 
we have planted unin£ected seed treated with Pranet irrsecticide to 
control the vector. As a result of this control strategy, the 
of lines infected has been r&uc!ed fron abwe 25% to c. 10 % (Figure 
3.1.1). W. -, K. WkkDUkaad R.8. lhlbtra. 

0 I 
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Figure 3.1.1. 'Ihe peroentage of lentil lines infected with virus (m, 
PshMV, B W )  over the perid 1990-1993 at Tel Hadya 
station, Syria. 



3.1.1.4. Bcreearing far vascular W i l t   re^- 

Vascular wilt caused by Fllsarim axyspnm f .sp. lentis is the major 
fungal disease of lentil in the Meditenaman region. 

Screening for wilt resistance in the 1992/93 season ancentrated on 
adult plant reaction in infected soil in the field at Tel Hadya. !me 
field sick plot, developed over a three year period, has a hi@ h o c d u m  
potential with a relatively uniform distriMion (Legum Program Annual 
Report 1992, Pages 134-6). lhis, in conjunction with frequently-repeated, 
susoeptible checks (every third nw) , has minimized disease escape. A 
range of tmydhg material and qeruplaso, bth  wild and cultivated, were 
screened in the season. A list of mnfirmd resistant scurces to lentil 
vascular wilt is given in Table 3.1.4. 

Table 3.1.4. Sources of resistance to lentil vascdar wilt at Tel 
Hadya, Syria. 

Name Aocession Farentage Origin 
no. (m) 

162 4403 - Pakistan 
78526013 5588 - JCidan 
FLIP84-43L 5714 ILL 500 X ILL1719 ICARDA 
 FLIP^^-33~ 5871 ILL 176 X ILL 35 ICARDA 
81S15 5883 WL197 X ILL4400 JOIdan 
FLIP86-38L 6024 ILL 262 X ILL3458 ICARDA 
FLIP86-39L 6025 ILL 1 X ILL 936 ICARDA 
FLIP87-68L 6258 ILL4353 X IIJA400 ICARDA 
FLIP88-3L 6427 ILL5506 X ILL5582 ICARDA 
FLIP88-34L 6458 ILL5584 X ILL7.501 ICARDA 
FLIP89-39L 6797 ILL 223 X 79SH4901 ICARDA 
FLIP90-7L 6976 ILL 30 X ILL 851 ICARDA 
FLIP90-22L 6991 ILL5588 X DX 223 ICARDA 
FLIP90-36L 7005 ILL 788 X ILL5588 ICARDA 
FLIP90-43L 7012 ILL4354 X ILL1880 X U 1 3  ICARDA 
MP92-15L 7180 ILL5588 X ILL5714 ICARDA 
FLIP92-27L 7192 ILL5588 X ILL5883 ICARDA 
FLIP92-28L 7193 ILL5588 X ILL5883 ICARDA 
FLIP92-34L 7199 ILLL939 X ILL5883 ICARDA 
FLIP92-39L 7204 ILL5676 X ILL1880 ICARDA 

A core collection of 577 aocessions f m  34 different -tries, 
representative of the ICARDA lentil germplasm collection, was evaluated 
for resistance to lentil wilt in the sick-plot in the 1992/93 season. 
Tbenty seeds/a-ion were hill-planted (37.5 an betteem hills) in a 



randanized block design with 3 replicates with a susceptible check (ILL 
4605) sown in every third plot. Test entries were scored (% of wilted 
plants/hill) every three days after April 14 until June 10, when most of 
the accessions were mature. 

~ a t a  fran three SKD?XS (April 14 (I") and 28 (+) and 10 m y  (gh) were 
analyzed and there were significant differences amngst entries for 
reaction to wilt at each scoring date (Table 3.1.5). Percentage of 
wilted plants ranged between o - 38% in the id score and 0 - 100% by the 
5& and 9h scores. coefficient of correlation ketwm different scores 
p d w d  (F 0.698) between the 56 and 9' scores indicating that evaluation 
might be done at an inkrmdiate stage of di- developwmt. It was 
1-t (~0.285) tetween the l* and 9' SKD?XS which indicates the 
-liability of scoring at an early stage of disease developnent. 

Table 3.1.5. Reaction of germplasm acces~iorts and Isreeding lines 
screened for resistance to lentil vascular wilt in the 
field at Tel Hadya in the 1992/93 season. 

&-terial resistant total susceptible mmker 
acc./lines acc. /lines acc./lines 

Core qenplasn 85 14.7 492 577 
collection 

Breeding lines 130 40.6 116 320 

T?E miwatch tetween early and late disease scores is caused by 
different patterns of disease developnent. Four such types of reaction 
to wilt were okerved in relation to plant grcrwth stage (Figure 3.1.2). 

In Type 1, genotypes were resistant to wilt thrmghout qraith and are 
represate3 by the accession ILL 3293 in Figure 3.1.2. . In T y p  2, wilt developnent started early in the grmirq season and 
pmqresed to maturity. This eat-ly-wilting habit is representsd by 
the accession ILL 6535 in Figure 3.1.2. . In Type 3, wilt developed relatively late and prcqressed to mturity. 
T?E accession ILL 6869 q x e e n t d  this reaction type in Figure 3.1.2. . In Qpe 4, wilt develqment did not start until very late in the 
qrowing season. Accessions in this group were rated resistant at f 
and 5th scoring date and Susoeptible at maturity. l h i s  reaction type 
is represented by ILL 3119 in Figure 3.1.2. 



1 2 3 4 5 6 7 8 9 

Wilt score 

Figure 3.1.2. Disease scores for &zc&yta blight ard vasailar wilt of 
lines screened for dried resistance at W l  Hadya in the 
1992193 season. Rating scale 1-9 with 1 = resistant and 9 
= susceptible. 

Based on the final score, ttm gmups of resistant/tolerant aocessiom 
were formed (Table 3.1.5): Grcup 1 mrprised 22 accessicsls with an 
average percentage of wilted plants between 0 3 % .  ~;rcup 2 ccroprised 63 
accessions with an average percentage of 15% (0-20%) wilted plants. All 
85 resistant aooessions will be revaluated next season to confirm their 
resistance. 



In addition to gernplasn screening, 320 heedhq lines were also 
srxeened for wilt resistance in the field in the 1992/93 season (Table 
3.1.5). Resistance was found in 130 lines representing 40.6%. 
currespomling percentage of resistant aocessions in the unimproved 
germplasm collection was only 14.7 %. The high proportion of resistant 
mterial in the breeding material emanates fran the previous widespread 
use of wilt-resistant parental lines in the crossing block. 

'Ihe saeenbg of wild lentil for resistance to lentil vascxllar wilt 
is reported lllrler Section 3.1.1.9. 

Preliminarv investiaations on biomntrol of lentil vascuhr wilt 
Wilt severity was positively d a t e d  with hca lum mncentration in 
laboratory experiments, )xrt the relationship was not maintained in the 
field (Legume P r q r a m  Annual R e p x t  1992, Pages 136-9). 'Ib investigate 
this differeme, soil samples were collected f m  sites varying in 
disease severity within a field. Different media were used to isolate 
the microorganism associated with the various soil samples. 

Antibiosis was studied in v i m  by confronting a pathogenic isolate 
of F k a r i u m  axyspmm f.sp. lentis with each of the isolated bacteria. 
This resulted in the identification of nine isolates (Bacillus sp.), 
wiL& inhibited fungal grcwth f m  33 - 62%. 

Effects of antagonistic bacteria on seed germination, disease 
severity, plant height, po2dbq and seed formation w e r e  studied in the 
laboratory and in pots in the plastic house. Lentil seeds treated with 
8 of the nine antagonids germinated normally. 'Ihe remaining isolate 
reducd germination to 40%. 

'Ihe isolates shm& maximrm inhibitory effect on the fungus in 
vitm were applied to soil in pots in a plastic house either a week 
before planting (3 weeks before inmulation with the fungus) or at 
sowing. Adding the antagonist at differmt concentrations stimulated 
plant grawth (9-28% innease in plant height), podding and seed formation 
(4 fold accmpared to the mtrea.ted control), and decreased disease 
severity by 20-23%. 'Ihese effects were greatest when the antagonist was 
added before Sawing. Also the effect on plant height was p r o m  
during the first 2 weeks. The exploitation of these microorganism will 
be researched next season. w. Eeakine aad B. Bayaa ( A l w  University). 

Ascochyta blight (Asmchyta fabae f. sp. lentis) is cansidered to be am~ng 
the most inportant biotic stresses affecting crop prccb+vity, 
particularly in Canada, Ethiopia, parts of the Indian and 
the region of West Asia and North Africa. Losses are not only to the 
standing crop, but also thrcqh nxiuced seed quality f m  infection in 
the swathe. a-emical control is too expnsive for practical blight 



control and host-plant resistance -ins the most feasible and 
envir~nm~tallysaud means of disease rmnagement. 

Screening for resistaxe to m y t a  blight was conducted at Tel 
Hadya in the 1992/93 seson. A total of 47 lines were ScreenEd in the 
plastic house us- the tdmiques described in Legume h-cgram Anrrual 
Reports 1991 (Pages 99-102) and 1992 (Fage 141). Results revealed 
uniform susceptibility of the cfEclc over both trays and replicates and 
g d  sc~uoes of resistance to Asccchyta blight with 12 lines scoring 1-3 
in the final score (1-9 scale). W. Rakine sod B. B a p  (Alw 
University). 

Rust caused by Urmnyces fabae is the major fungal disease affeding 
lentil in the Indian sub-continent, Ethicpia and N x c u x .  Systematic 

for resistance was initiated three seasorrs ago in wllaboration 
wlth the Moroccan national program in a disease 'hot-spot' at Jeum 
Shehn. Unfortunately, the winter in Morocco was very d r y  ard screening 
was not possible this year. 

As a result of extensive screening for Mscular wilt resistance in the 
last season at ICARDA Tel Hadya, we have idatified several ewmples of 
multiple disease resistance within existing k- material. 

For example, the lines s c r d  for resistance to Ascochyta blight 
(Section 3.1.1.5) were also S C T ~  for resistance to vasarlar wilt. 
The results shcw two lines with dined resistance to Ascochyta blight 
and wilt (Figure 3.1.3). 

All the various two-way dinations of resistance to the three 
diseases - Asarhyta blight, rust and wilt - are available (Table 3.1.6). 
The rust and Asarhyta screening was done in collaboration with the 
national programs of Pakistan ard Morocco. m addition to the two- 
disease caabinatim, ewmples of nultiple resistance to all three 
diseases have been identified. The line 6258 is resistant to 
A s a d y t d  blight and wilt and also mcderately resistant to rust. 
Similarly, ILL 6024 has a high level of resistance to rust a d  wilt, 
&ate resist- to A s a x h y h  and tolerance to Botrytis blight. W. 
Erskine, B.  bay^ (Aleppo M-ity) and -. 



Figure 3.1.3. Contrasting reactions to lentil vasarlar wilt of four 
lines (through time (April 1993) in the wilt-sick area, 
Tel Hadya. (Resistance to wilt grayth - Line 
ILL 3293; early wilter - ILL 6535; medium wilter - ILL 
6869; late wilter - ILL 3119.) 
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Table 3.1.6. Some exanples of mltiple disease resistance in lentil with 
cunbinations of resistance to A s a x h y t a  blight, rust and 
vascular wilt 

Accession no. m y t a  Rust Vascvlar 
(I&) bli#k wilt 

R = Resistant, MR = Moderately resistant, T = Tolerant, S = Susceptible 
M = Data unavailable. 

Lentil is currently s a ~ n  in spriq in =key at elevations above c. 850 
m elevation on c. 250 000 ha. Research in Turkey has inaicated that 
yields may be i n c r d  by up to 50 % by early ming in late autunm with 
winter hardy cultivars. Hwever, the use of such cultivars is not yet 
widespread in Turkey, because at high elevation the level of winter 
hanliness is inadequate inooldwintersandwinterhardinesshasnot yet 
been transferred from gernplaan sarces into acceptable &ti-. 

An effective field xxeenbq m d h d  is needed to select for winter- 
hardy material, both in segregating and exotic germplasm. In 
wllaboration with the Central Research Institute for Field Qaps, 
studies to develop a field screening method were comiucted at Hayn?ana 
reseimh farm, located sarth-west of Ankara at an altitude of 1050 m 
above sea level in the winters of 1991192 and 1992193. ' Ih is  location has 
a long and wld winter season with high s ~ w  fall. 

TIE experiment was done in split-plot design with sewing dates as the 
main-plot factor with a factorial of density x cultivars in sub-plots in 
three replications. .%wing dates were fran early October thro~@ mid- 
November. 7310 seed densities were 200 seedsln? ard 400 seedsln?. Eicjht 



cultivars, including three w i n t e r  hardy (Sazak 91, ILL 465, ILL 1918), 
two w i n t e r  tolerant (ILL 468, ILL 4400), and three susoeptible (ILL 
2590, ILZ, 3493, ILT., 5582), w e r e  used. 

The w i n t e r  in bath seasons (1991/92 & 1992/92) being among the 
coldest for 20-30 years, the effects and interactions of planting time, 
seed density and genetic material on w i n t e r  hardiness hcam very clear. 
CQnbined analysis of two years results revealed the following: 

a. Early sudng differentiated w m - h a r d h s s  best. 
b. Seed density aff- the cold tolerance of genetic material. A t  low 

plant popllation levels seedlings were more prone to cold damye than 
at  the hiqh density. 

c. W i n t e r e l e  lines were killed a t  both seed densities. 
Hxlerately winter-hardy lines sown early had no survival a t  the 1- 
density; and, a t  the higher seed rate, the plant p l a t i o n  was 
reduced. Hmemr, the more w i n t e r  hardy lines survived a t  bath seed 
densities with a better crop stand a t  hiqh seed density. 

d. Under the conditions of HaylMM and in the absence of early rainfall, 
irrigation w l d  be used on early sown material to screen for  
winter-hardiness to init iate germination and vegetative grauth before 
winter. 

An isozyme survey using starch gel electrophoresis of these eight 
lines revealed variation between and w i t h i n  lines for 12 loci namely Aat- 
2 (Aqarb te  Amino Wansferase), Aat-3, Acp (Acid Phcs&atase), Mh-1 
(Alcohol Dehydrcq-) , Mh-2, Mh-3, Idh (Ismitrate Dehydrcgemse) , 
rap1 (Leucine Amincpeptidase) , M3h-1 (Malate Deb-, 6PgP3-1 (6- 
~ 1 u c 0 ~ t e  --), 6EtJc-2 and Prx-1 (Perwidas=). They w e r e  
ronmorphic for the isozymes of Amylase, Diapb-, Glucose-1-Phosphate  
m f e r a s e ,  Glucose Phcsphate Ismerase, Glucose-6-Phcqhte 
Dehydroqenase, Phosphcqlwambse and Shikimic Deb-. 
Hetemzygotes were also obsenred i n  the pqmlations for Adh-1 and Mh-3. 
Analysis of these lines for -logical and chemical traits is also 
be& oonducted. 

In addition t o  refining the selection enviroment for winter- 
hardiness, the variability for winterhardiness i n  cu l t iva td  len t i l  
germplasm was examhe3 in the 1991/92 ard 1992/93 seasons. 

An expriment w a s  conducted a t  two locations in 'Rnkey, namely, 
H a m  research farm (elemtion 1050 m) and InterMtional W i n t e r  Cereal 
Research Center in Konya (elevation 1050 m) .  A total of 86 randanly- 
selected accessions of cultiMted lent i l  were used ranging from highly 
susceptible to  winter hardy. A 1-9 scale, with 1= resistant and 9= 
killed, was used to score for oold tolerance. 

m the 1991/92 season winter damage was greater a t  Hymana than at  
Kenya. The highest score in either replication was taken as the reaction 



of the mtry to wld. m e  1- score at Haynnna was 4 with m l y  one 
a-ion achieving that score (Table 3.1.7). H a e v e r ,  the 1- score 
at Konya was 2 with nwre than one aocession scored as 2. At Haynnna only 
t w u  accessions scored 5 or less, whereas at Konya there were 22. 
Moreover, most accessions were scored as 9 at Haynnna; whereas, at Konya 
most were scored as 8. 

Table 3.1.7. Number of lentil accessions in each reaction group to 
winter cold at Hayma~ and Konya. 

In the 1992193 season germination at Konya was unsatisfactory because 
of the dry auturm and plants were not s w r d  for winter hardiness. At 
H a m  germination was facilitated by sprinkler irrigation and the 
winter was again one of the wldest for 20 years. Smring for winter 
hardiness was made in spring after the susceptible ch&, Malazqirt 89 
(ILL 1384), was killed. 'Ihe rnrmber of lines falling into each damage 
rating is given in Table 3.1.7. me cold scores are taken as average of 
two replications. 

In both years range in reaction to winter wld was clear at Haymana. 
'Ihere was only one line (ILL 662) with cold scores of 5 or less in both 
seasons at hay ma^ and the sole season at Konya. 'Ihere was another line 
(ILL 1879) with a cold score of 5 in both years at Haymana. In addition, 
six other lines had a cold score of 5 at Haynnna in 1992193 seas~l and 
less than 5 at Konya in 1991192 season. 

Highly significant wrrelations for wld tolerance score were favd 
between Konya 1991192 and ~aymam 1991/92 (r = 0.68-), Konya 1991192 and 
Hayn?a~ 1992193 (r = 0.59-), Haynnna 1991192 and Haynnna 1992193 (r = 
0.62-) . Clearly, variation for winter hardiness in this expximent was 
due to gerotypic differences rather than envbmnmmtal differences. 



Several morphological traits were scored on these lines in a spring 
planting at HaylMM. additicolal chwical analyses are underway. ?he 
relationship between winter hardiness and the chemical and mcapholqical 
traits will be studied. I. m l u  (Central Resemmh Institute for 
Field Craps, Ankara Turkey) W W. Rskirm. 

3.1.1.9. Evaluation of wild l m t i l  -lam 

hcPn 1990 to 1993 we conducted a caprehensive evaluation of wild lentil 
genetic rescnnces for resistance to key stresses. Ihe evaluation has 
cowred winter hardiness and draaght tolerance, and resistance to lentil 
vascular wilt and Asmchyta blight. Additicmally we have examin4 the 
variation in agrcncmic characters. Part of this r- was reported 
in Iqme Program Annual Repcats. E u t  it is appropriate to sumuarize the 
results of imst of the ocwponent parts of the wild lentil evaluation 
project in one plaoe. 

Scx& for acuonanic characters 
An evaluation of wild lentil germplasm for agronanic characters was 
conducted in the field at Tel Hadya for two seasons on a total of 121 
accessions of Lens species (1990/91 & 1991/92) (Legme Prcgram Annual 
Repcats 1991 (Pages 105-106) & 1992 (Pages 105-7). For grain yield, 
straw yield and seed mass, there was no striking variation within the 
wild species for transfer to the cultigen. Hawever, there were same 
accessions of L. dinaris subsp. orientalis that were fastex to flower 
and mature than the earliest cvltivated check (ILL 4605) in bath seasons. 
This l~recocity will be of value to the crop improvemmt program. 

sc;reenins for w*-- 
Screening for winter hardiness of 255 accessions of the different 
subspecies of the genus Lens, in addition to three accessions of Vicia 
nwntbretii (syn. L. mtbretii) , was done at Maadar in Syria and HymaM 
in Turkey during the 1991-92 u n .  At Maadar there were 96 frost 
nights in the growing season and the aksolute m i n i m n u  tenperature was - 
16.0°C, and at Hymana there were 109 fmst nights and the -lute 
m h h n n  m a t u r e  was -18.g°C. In b3th locations the susceptible 
indicators were killed, indicating that the cold was sufficient for 
saxenhg. Accessions of L. dinaris ssp. orientalis shmed the hiqhest 
level of winter hardiness armng Lens taxa, whereas accessions of L. 
nigricans ssp. ervoides were the mst susceptible. Ihe most winter-hardy 
lines and their origins are listed in Table 3.1.8. Correlation showed 
that winter hardiness was found in accessions originating frum high 
elevation areas. A. M, Mr. I. Kyremglu (Cantral Research Institute 
for pielcl Crops, Ankara) and W. mskme. 



Table 3.1.8. Accessionnumber (Acc. no.) andoriginof themostwinter 
hardy wild lentil lines at Hymns (Turkey), and Maader 
(Syria) in 1991-92 season. 

ACC. no. 
(IW) Origin 

Winter hardiness - 
6 orientalis =key tfr 
81 orientalis -Y T m '  
89 orientalis M y   IN^ 
90 orientalis n=-keY INr 
91 orientalis m y  Tm' 
97 orientalis Turkey MP 
112 nigricans M Y  Im' 
180 orientalis Syria INT 
309 arientalis Turkey Im' 
3 12 orientalis Turkey Im' 
313 orientalis Turkey INr 

INT = Intermediate; KC = -tely tolerant; T = Tolerant. 

Screenins for drouclht tolerance 
Susceptibility to moisture stress is a key factor in rainfed lentil 
production in the Mediterranean region of West Asia and Ncnth Africa. We 
examined the response to d r w t  stress of 121 accessions representative 
of all subspecies of the genus Lens under two misture regimes (rainfed 
and rainfed plus supplemental irrigations) at meda during the 1990-91 
(241 nun total seaso~l rainfall) and 1991-92 (263 ma total rainfall) 
seasons. 

%e cultivated lentils contrastea with their wild relatives in their 
markedly superior biaa~ss and water use efficiency. Clearly, direct 
selection of wild lentil qernplasn for bianass yield urder dry conditions 
is of little value. Haever, wild -ies were mre dra@'k resistant 
than the cultiqen with their lm relative reduction in yield with drought 
strw. It may be valuable to transfer this resistance to the cultivated 
lentil. Among wild -is, the most resistant to drcaqht were L. 
culinaris ssp. c d e n ~ ~ ~ i s  and L. nigricans ssp. -ides. 'Ihere was,  
hu.iever, considerable variability within subspecies, Mcating the 
~ibility of selection for -t resistance within different 
sukpcies. 

Time to El- aammtd for only 2.4% and 6.8% of the variation in 
rainfed yield of wild accessions in the two seasons, shawing that, in 
contxast to the cultigen, drou$it escape was an unimportant resistance 



-ism in wild lentil. The drctqht resistance in wild lentil was 
a- rardanly distrihted a m q  collection locations with little 
relation to wllection site aridity, providing further evidence of 
differences between wild and cultivate3 lentil in &night response. 

In smmary, direct selection of wild lentil gernplasm for biol~ss 
yield under dry conditions is of little value, kut it may he valuable to 
transfer the drought resistance of wild lentil to the mltigen. A. 
and W. Erskine. 

Screnim for resistance to vascular wilt 
Wild lentils -resent an unwAored wtential source for disease 
resistance. S c k n i n g  219 acc&ions -of Lens wild species and 2 
accessions of V. mntbmtii for resistance to a Syrian isolate of this 
fungus in the seedling stage was wniucted under artificial inoculation 
in a plastic house. Resistance at the adult stage was confirmed bath in 
a pot trial in a plastic hcuse and in a wilt-sick plot. 

Ttiree accessions of Lens d i n a r i s  ssp. orientalis, three accessions 
of L. nigricans ssp. nigricans and two acoessions of L. nigricans ssp. 
-ides maintained their resistance at the adult stage in the plastic 
house. All acoessions of L. culinaris ssp. cdemmsis and bath accessions 
of V i c i a  mnmtii were fllsoeptible. In the sick plot, only three 
accessions maintained resistance (Table 3.1.9). Resistance at the 
seedling stage was often faux3 in accessions collected at no- and 
western sites at law elevations. The mcst resistant accessions in the 
field at the adult stage were Lsns culinaris ssp. orientalis IWJL 79 and 
113 frcw %key and L. nigricans ssp. -ides IWL 138 frcw Syria. 

Smeenim for resistance to Asachvta bliaht 
Screening 248 accessions of the ICAFfDA wild lentil gennplasm collection 
for resistance to a Syrian isolate of this fungus was conducted under 
artificial inoculation in a plastic house. ?he reaction of resistant 
aooessions was confirmed in a second trial. 

Tsenty-four out of 86 aocessions of Lens d ina r i s  ssp. o r i e n t a l i s  
w e r e  resistant, as were 12 of 35 accessions of L. culinaris ssp. 
cdenmsis, 3 of 35 accessions of L. niqricans ssp. nigricans, 36 of 89 
accessions of L. nigricans ssp. ervoides, and all 3 accessions of V i c i a  
mntbmtii (Table 3.1.10) . sixty-four % of resistant sources were from 
Syria and -tern Turkey. Disease reaction was correlated neither 
with the altitude of collection ncor with its m l  average rainfall. 
A significant mrrelation (r = 0.281) between leaflet width and disease 
reaction was due more to the frequency of the resistant reaction within 
the mmud-leaved L. nigricans ssp. ervoides than as a function of -11 
leaf area. Disease reaction was unmrrelated with a range of other 
mo@olcqical traits. B. Bayaa (University of Al-), W. Emkina and 
A. Bamdi. 



Table 3.1.9. ~ e a n  Fwarium wilt a r e  in seedling (trays) and adult 
(pots) stages and percentage of wilted plants (field) of 
the most resistant wild lentil accessions with their 
accession rnrmber (IIWL) and -try of origin. 

Acc. no. Sub-species Origin Wilt score % wilted 
Trays+ Pots plants 

79 L.d inar i sssp .or ien taZis  Turkey 1.3 0.9 34 
113 L. culinaris ssp. orientaZis Turkey 2.1 3.2 3 
138 L.nigricansssp.emoides Syria 1.43 2.4 15 
SE (c) 1.07 7.1 

+ 1-9 scale; 1= himy resistant and 9= highly fllsoeptible. 

3.1.1.10. Field evaluation of a -1 of plutotbmal flmmrixq 
rssponsss in a world lentil collection 

A model to predict flowering time in diverse lentil genotypes g r a m  un3er 
widely different @-1 curditions was develcpd in controlled 
environments in wllabzation with the University of Reading Plant 
Wironment hhratory (Foal Lsgwre Inprovement aogram Annual Report 
1988 (Pages 80-85). m e  fl-ing resporrse was found to be govemd by 
both firamerabe and ~otmericd and to be well described bv the relation 

l/L = a + B +cP, 
where f is the time f m  mim to first fl-im, T and P are the -. - 

r w - i v e  values of mean tmpera-&re and Fhataperid during that period, 
and a, b and s are genotypic uxlstants. 

'Ihe present &uly evaluated the &el with a world gemplasm 
collection in the field in Syria and Pakistan. A total of 369 gemplasm 
accessions were evaluated for time to fl- at I-, Tel Hadya, Syria 
and at the Natioml Agriculture Research Centre, Islamabad, Pakistan. 
?he accessions ccmprised 25 rarxhnly-selected gemplasm aooessions from 
the follming major lentil-producing -tries: Afghanistan, Chile, 
Egypt, Ethiopia, Greece, India, Iran, Jordan, Lebanon, Pakistan, Syria, 
Turkey ard the former Soviet Union together with elite a-ions from 
the I O A  breeding program and registered varieties. In Syria, the 
experiment was sawn in a split-plot design with wing dates of 30 
D?cember 1986 and 2 February 1987, as main plots and accessicols as 
sub-plots in two replications. In Pakistan, a randanized block design 
was used for ming on 11 Navember 1986 and on 30 Narenber 1991 in bm 
replications. 



Table3.1.10. Accession ( = I I W L ) ,  cavltry of origin and mean 
disease wmes fran two screenings for those accessions 
w i t h  disease scores < 3. 

IIWL Origin D i m  smre ILWL Origin Disease score 
1 2 1 2 

Lens Cvzinaris ssp. orientalis Lens n i g r i w  ssp. nigricans 
4 Turkey 1.0 1.0 110 Turkey 1.3 1.2 
7 Wkey 1.0 1.4 190 'Rnkey 1.6 1.0 
69 Uzbekistan 1.6 1.8 311 nfrkey 1.0 1.0 
77 Un)awwn 1.0 1.1 Lensnigr~cansssp.ervoides 
80 Wkey 1.0 1.0 41 l"rkeY 1.2 1.2 
84 Wkey 2.2 1.4 45 Yugoslavia 1.0 1.0 
86 Wkey 1.6 1.3 50 Yuyoslavia 1.5 1.0 
88 Turkey 1.6 1.6 58 Wkey 1.0 1.0 
93 Turkey 1.0 1.0 63 Turkey 1.0 1.0 
94 ~urkey 2.0 2.5 123 Syria 1.0 1.0 
117 @ria 1.0 1.2 128 Syria 1.0 1.0 
118 Syria 1.2 1.5 129 Syria 2.8 1.8 
121 Syria 1.0 1.0 130 Syria 1.0 1.0 
146 ~yria 1.0 1.0 133 Syria 1.0 1.4 
180 Syria 1.0 1.0 134 Syria 1.3 1.1 
181 ~yria 1.2 1.2 136 Syria 1.0 1.0 
248 Syria 1.3 1.0 138 Syria 1.0 1.3 
257 Syria 1.6 1.0 139 Syria 1.0 1.0 
277 Syria 1.6 1.0 141 Syria 1.3 1.0 
302 m k e y  1.4 1.9 142 Syria 1.0 1.0 
304 Turkey 1.0 1.0 158 Syri 1.0 1.0 
315 Wkey 1.0 1.5 184 Syria 1.0 1.0 
330 ~yria 1.0 1.0 185 Syria 1.0 1.0 
331 Syria 1.0 1.1 186 Syria 1.1 1.0 
Lens Cvzinaris ssp. -is 193 Syria 1.2 1.0 
20 Unlomwn 1.4 1.0 206 Yugoslavia 1.8 1.2 
116 syria 1.2 1.1 207 Yugoslavia 1.0 1.4 
166 syria 1.9 1.2 208 Yugoslavia 1. o 1.6 
168 ~yr+a 1.0 1.4 259 ~urkey 2.1 1.0 
170 =la 1.8 1.0 261 Turkey 1.0 1.1 
172 ~yria 1.8 1.3 262 ~urkey 1.2 1.0 
173 syria 1.0 1.0 263 'Rrrkey 1.4 1.4 
174 ~yria 1.0 1.0 269 nurkey 1.0 1.0 
202 m k e y  1.0 3.0 273 l ~ k e y  1.5 1.1 
203 Turkey 2.6 2.1 274 'I\lrkey 1.0 1.1 
238 ~yria 1.2 1.2 285 'I\uJrey 1.7 1.3 
254 syria 2.5 1.0 294 'Rnkey 1.3 1.1 
300 Turkey 2.9 1.2 303 Turkey 1.0 1.0 
Vicia nwntbretii 318 Turkey 1.0 1.0 
12 Turkey 1.0 1.0 323 Turkey 1.0 1.0 
107 USSR 1.0 1.0 
283 Turkey 1.0 1.0 

'ILWL : International Legume Wild Lentil. 



Islamabad provided the bm warmest enviroments for the vegetative 
phase of plant grcwth with mean teqeratures prior to fl-ing of _T = 
13.Z°C in 1986/87 and _T = 12.6OC in 1991/92, to w h i c h  the qea- 
contrast w a s  an early sowing a t  Tel Hadya with a mean tmperature of T 
= 9.8"C (Table 3.1.11). 'Ihere was, mver, a striking innease in 
e a t u r e  in Tel Hadya fram inid- (hen the mwn 7-d t a p n t u r e  
was 5.7OC) to mid-May when the correqmmAhg value reached 24.1°C. For 
man ~ o t q e r i c d  prior to £1-ing, the shcatest daylength regime was 
i n  Islamabad i n  1986/87 with P = 10.5 h d' and the longest days (P  = 12.1 
h dl )  were experienced follwing late sowing in Tel Hadya. 

Fhotoper1d alone accounted for 69% of the variance in l/f, the 
reciprocal of time (d) frcan sowing to fl-. In contrast, tmperature 
alone did not account for a significant proportion of variation in 
flowering time due to the e x p u r e  of plants to supra-qkimal 
teqeratures in the l a w  Syrlan t r i a l .  Using the model, mean pre- 
flmering values of photoperid and taperature d i n e d  additively to 
accant  for 90.3% of the variance of 112 over accessions. 

A one-way analysis of variance for tinre to fl- on the basis of 
-try of origin sh& significant (P < 0.001) differ- mrgst 
country means. Early fl-ing was a dxracterist ic of germplasm frcan 
!Zqypt, Ethiopia and India; accessions fran Afghanistan, Iran and Tin-key 
were typically the latest  to fl-. mere w e r e  strongly significant 
differences army countries in the f i t  of the d t i p l e  regression model. 
Accessions from the £0- Swiet Union and Wkey showed the poorest f i t  
to the model, whereas accessions fmn Chile, Ethicpia and Syria &o&d 
the best f i t .  Differ- between oountries in the man resporfse to 
t a p x a t u r e  (b), photoperid (a and the constant a were subtant ia l  (P 
< 0.001; Figure 3.1.4). 

Table 3.1.11. Means and standard errors over accessions of different 
phenological a t  two smirq dates i n  T e l  Hadya, 
Syria in the 1986187 season and a t  Islamabad, Pakistan in 
the 1986187 _and 1991/92 seasons, together with mean 
tenpzature (T) mean and photqer id  (P) fran sowing until  
the onset of f 1-ing. 

Character Tel Hadva Islamabad SE 
Date 1 D a t e  2 1986187 1991/92 (2) 

T h  to 50% f 1- (d) 12 1 91 126 120 0.6 
Time to f i r s t  f l .  (d) 117 88 1.0 
N o d e  no. f i r s t  f l m  9.7 8.6 0.3 
Time to m h y i t y  (d) 161 131 0.9 
Mean temp. (TI ("C) 9.8 11.0 13.2 12.6 
~ e a n  photoperid (P) (h dl) 11.4 12.1 10.5 10.6 
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Figure 3.1.4. &an values for a-ions of different countries of 
origin for time frcan sming to f 1- (d) and the constant 
(3 (ud) (A) and --(a@) to -atme (N and 
photqeriod (B). The respective means for the 
axlntries of W e s t  Asia are joined in  order to illustrate 
the variatian inherent in the region where the crcp was 
dmsticated. Country names are -via- as follaws: 
Afg = Afghanistan, C b l  = Qlile, E13y = Egypt, Eth = 
Ethiopia, G1-c = Greece, Ind = India, Irn = Iran, Jor = 
Jordan, Leb = Lebanon, Pak = Pakistan, Syr = Syria, W = 
Wkey, Ftus = Former Soviet Union. (ICA represents 1- 
seleztions). 



The  lentil was danesticated inWest Asia, fmowhence it spread. !the 
variation within West Asia for t h  to fl- was relatively high 
(Diamond in Figure 3.1.4A) . The distrihtions of country means for time 
to flower and the genotypic m t s  a, b, and c illustrate the response 
to selection for adaptation to new ewlogical environmmts follming the 
spread of the crop f m  its centre of origin. Dissanination to 1- 
latitudes such as thcse in Egypt, India and Ethiopia has been acccwpanied 
by an increase in the mnstant (a (Figure 3.1.4A) and a reduction in the 
photoperiodic response (Figure 3.1.4B) ; sensitivity to phatoperiod must 
have been actively selected against during that spread. Obligate 
photoperiodic control of the onset of flavering ensures that flowering 
starts annually in the same calendar period, irrespective of fluctuations 
in tenprature. Consequently, selection against Fhotoperiodic ccoltrol 
in a long-clay plant such as lentil inplies an adaptation to relatively 
short days, which occur at lai latitudes and which d d  otherwise delay 
flowering to an unacceptable extent. Under such conlitions the crop 
relies rather mre on teqsrature to ensure that fl-ing ocars at an 
eoolqically and agronomically ~propriate tire. 

In an earlier study on lentil germplasm frcm f- oountries, the 
sensitivity of the crop to photoperiod was f d  to be related to 
latitude of origin, i.e. materials f m  the extreme latitudes - mre 
sensitive to El (FLIP Annual Report 1988). Hmver, it was unclear 
whether there was a wntinwxls association of photopriod sensitivity 
with latitude of provenarcs or tm -ate cohorts, -1y; Group 1- 
represented by Mediterranean/teqerate germplasm with a stroq response 
to photoperid, and Group 2, Sub-tropical germplasm with a reduced 
reqonse.  ibis study gives evidence of tm grcups contrasting in 
intrinsic earliness (of which the value a is an ~ X i r m t e  guide) and 
photoperiodic response (Q , i. e. Mediterrm/tmprate germplasm with 
large values of hoth the constant a and sensitivity to photoperiod @j 
and a seoond group of subtropical gentplasm with a much soaller respbnse 
to photoperid and a reduced value of the constant a. There is also 
evidence that fl-ing of the subtropical g r a q  is mre teqerature 
sensitive than mch of the Mediterranean/tmperate group. 

The spread of the crop into higher latitudes, for ewmple into the 
former Soviet Union, has resulted in a soall reduction of the 
photopridic response, probably reflecting the c b q e  in sowing date 
frcan winter to spring. 

'fie mjor evolutionary force in the sp& of the domesticated lentil 
is known to have been selection qressure for an appropriate phemlqy. 
T h e  present study has not only ~lldated a -1 mdel over a wide 
range germplasm in diverse field environments, k ~ t  has also shmn that 
dissemination of lentil to new enviroments has caused selection for 
different regionally-specific balances between -id and 
tmpwature sensitivity to control fl-ing. 



'Ihis evidence for specific phenolcgical adaptation has led to the 
-on of a decentralized b r e d q  program with several different 
taxget regions with specific adaptatiml . A. ?nlssah 
(mtional seed Rqistration tkprtmnt, - v W 8  A. BakImb 
(National Zgricultura Rsgearch Centre, Ialammta, Pakistan), R.H. $Ilia, 
R.J. mumrfield, E.H. R D b r t S  ( P m t  -t Laboram, 
University of Reading, Ug) L 1. Erskhm. 

3.1.1.11. Quantitative evaluation of Eulicpiau landraces of lent i l  

As part of back-up research with the Ethiopian prcgram, we assisted in 
the quantitative evaluation of EUliopian ladraces of lentil. one hundred 
and fifty-six lardrace populations collected from 10 Provinces, spanning 
the Western, Cerrtral, Eastern and Northern HigTdands, were evaluated f m  
six quantitative traits at three sites contrastirq in altitude in 
Ethiopia. 'Ihis collection of germplasm is Valuable because of the wide 
range of sites -led, qmmhg ten Provinces and an altitudinal r y g e  
of 1600 to 4000 m elemtion. Hmever, gernplasm from the Western reglon 
was under-r-ted and should be wllected expeditiously. 

Althou$~ we found variation within Ethiopian lentil gemplasm, this 
variation did not justify the declaration of Ethiopia as a centre of 
lentil diversity as, for example, for barley. Hmever, regional 
differentiation was evident within the material and mnsistent regional 
differences among lardraces were fourvl for time to f lmer  and maturity, 
1 0 0 d  weight, mmker of seeds/pod and plant height. 

Ihe overall mean for tim to fl- was 51 days with the earliest 
l-ace f 1-ing in 45 days (Table 3.1.12) . Early flowering was a 
feature of germplasm from the Western Highlands. For plant height, the 
range among ~ c e s  was wide frm 27-49 cm and the early flower*, 
Western Highlands group were shorter than the other material, on average. 
Seed size ranged from 2.2-3.2 g/100 seeds over accessions with larger- 
seeded germplasm originating from the Northern Highhrds. 

Discriminant analysis canfirmed the differences between gemplasm 
fran different areas. Ihe canonical variate diagram shom the 
differentiation between areas (Figure 3.1.5) . ?he x-axis represents 100- 
seed weight,. positively, and time to fl-, negatively, and the y-axis 

tme to flower and plant height. In the &cal diagram the 
mDst distinctive group is that of the Western Highlands, f i c h  is early 
and short in stature. In contrast, the lentils of the Central Highlands 
were the least distinctive group. Ihe Central Highlands group ccapiy 
the middle pitian both gecqr~cally and mrpholcglcally, as thls 
germplasm was intermediate for all plant traits and the least distinctive 
of the regional groups. lhis inplies greatest diversity within gemplasm 
from the Central Highlands and also gene flow between the central 
Highlands and the other regions. 



Regional differentiation was based, in descending order of 
importanoe, on loo-seed wight, time to f 1- and plant height, which 
collectively gave a highly significant F-value of 9.20 with 9 and 307 
degrees of freedam. ?he mxtz inprtant deter 100-sesd weight is a 
trait affected. by human preferere and is of l a  adaptive value. In a 
previous survey of patterns of morphological variation in lentil 
germplasm fmw various -tries, plant phenology was the key to 
adaptation on the nracro-geqqhic scale. On the mi-c level 
of this stuiy, hmver, t b  to fl- was only the secord mst hprtant 
character in differentiation. 
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Figure 3.1.5. Scatter diagram of first two canonical variates for the 
values of the nvst distinctive (idi) and least distinctive 
( 0 3 )  lardrace mations and centroids for the regional 
srcups of Northern Highlards (NH) , Fastern Highlands (M) , 
western Highlards (WH) and central Highlamb (a). 
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'Ihe crop growing period was 82 days at the lowland site (elevation 
1600 m) and a month longer (1U d) at the highland site (elevation 2450 
m), emphasizing the major influence of envirorment on maturity. 'Ihe 
test* envirornnents at different altitudes contrasted primarily in 
tenperatwe. 'Ihe mjor disparity in the length of the growing period at 
different elevations suggested that times to flower and maturity might 
be adaptive dmmctes in relation to altitude. However, selections for 
yield made at sites contrasting in altitude did not differ in their mean 
t k  to fl- and maturity. Fmthmmre, carrelations between the 
altitude of collection, on the one hand, and both tim to fl- and 
w c t i v e  duration, on the other hand, were non-siqnificant. 'Ibis 
shum that, althmgh plant phenology has adaptive value on a regional 
scale, it is of no value in adaptation to different altiMes within a 
region. 'Ihe lack of evidence for selection for altitude/tenpemture 
adaptation through plant phenolagy is probably due to human influence. 
Sawing date at any location varies seasonally aordirg to the timing of 
the rains, and seed may be moved to different altitudes within a region. 
Bath these effects dilute selection pressure on the length of the g r c w i q  
period. 0. Bejiga, 8. -ye, A. Rlllu (A1- University of 
Agriculture, Ethic~ia) adl W. Emkim. 

Table3.1.U. Mean (x) and standard errors (SE) of genotypic m e x s  
overall and by region of orlgin, together with 
correlation coefficients with altitude for the 
characters: time to fl- (d) , tire to maturity (d) , 
plant heiqht (an), nuinter of seeds per pod and looseed 
weight (g) of Ethicpian lentil germplasm. 

V W i c  Time to ~ i m e  to plant seed no. 100seed 
region fl- maturity height per pod weight 

Overall X 50.8 
SE 0.18 
Range 45.3-57.7 

Northern X 50.9 
Highlands SE 0.29 

Eastern X 51.5 
Highlands SE 0.45 
Central X 50.7 
nighlards SE 0.25 

Western X 46.0 
H i w e  SE 0.33 
Correlation 0.079 
with altitude 



Figure 3.1.6. Average number of aborted fl-, aborted pods and full 
pods per plant of £cur t r e a m ,  factorial ambinations 
of +xu l en t i l  genotypes (Talia 2 & ILZ, 2581) - on t w ~  
dates (Nov. 28, 1992 & Feb. 15, 1993), a t  the American 
Vni-ity Farm, Beqa'a valley, Lebanon. 



3.1.1.12. Fl- aad pod abortion in lentil as aff eoted by cultivar and 
scwingdate 

The production, ncdal position and fate of lentil fl- was studied on 
two &ti- (Talia-2 and ILL 2581) sown on two dates (Nov. 28, 1992 & 
Feb. 15, 1993) in a factorial design with three replications at the 
American University of Beirut Fanu, -'a, Iebmn. m e  study was 
undertaken as a prelude to a study of the number of fl- per peduncle 
with the aim of devising a s-le sapling wthod for flmer nmber per 
peduncle. ?he number of flcwers on a lentil inflaresoence varies 
considerably fran one to four fl- per peduncle, with up to seven 
recorded fran the glass-house. ?his results in different mmkers of pods 
per peduncle at maturity. ?here is variation within an individual plant 
in the fl- nmkers per inflorescence, between plants within a 
genotype, be- genotypes 4 a strong ' ~rtal effect on this 
trait. ?his t4Sc thesis resear& at the American University of Beirut 
airrs to quantify the variation next seaxn due to these different factors 
and to understand the significance of this variability to the final 
yield. 

Winter sa&q gave significantly m e  yield than spring sowing 
(Figure 3.1.6). Cultivar ~alia-2 yielded nmx than ILL 2581 in the 
winter, but the difference disappeared urder springsown conditions. 

The average number of flcwers per plant was 85.5, of which 19.7 % 
aborted as fl- and 20.7 % aborted as pods leaving 59.6 % to form 
mature pods. 'Ihere were significant differences between cultivars in 
fl- abortion and between sowing dates and their interaction with 
cultivars in pod ahortion. 

T h e  distribution of £1- amwng branches within the plants was 
studied. Overall, prirpary contributed the dcminant portion of 
62.3 % to final pod yleld with the main stem mntrhtimq 21.6 % and 
seccolaaries contributing 16.1 % (Figure 3.1.7) . Although primary 
branches provide the k d k  of flows, the probability of a fl- 
aborting or a pod abrting was 1- on the main stem and greatest on 
seccolaary branches (Figure 3.1.8) . Clearly, adjustments to yield frcan 
stress after fl-ing and during pod-filling come primarily from flu.iers 
on secondary branches rather than those on the main stem. H. Tambal, H. 
miter (mican Wni-ity of Behut) and W. Emkine. 
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Figure 3.1.7. Average rnrmber of abcated fl-, aborted pods and full 
pods per plant on the main stw, prhwy bramhes and 
secondary hrar&es of two lentil gMotypes - on two 
dates at the American University Farm, Beqa'a valley, 
lebanon in the 1992/93 Season. 
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Figure 3.1.8. Probability of fl- abortion, pcd abortion and mature 
pod developnent of fl- formed on the main stem, 
primary taanches and secondary branches over t w o  lentil 
genotypes - on two dates at the American University 
Farm, Beqa'a valley, Lebanon in the 1992/93 season. 



3.1.2.1. Mvances for the Meditarranean region 

'Ihe ICAFDA base program provides segregating populations and breeding 
lines to national pmgram~ in North Africa and West Asia for elevations 
below 1000 m around the Meditemamwi Sea. To date, m e  use has been 
made of lines than w t i n g  wations and few lentil crosses are 
made outside ICAFDA m North Africa and West Asia. 

The exploitation of local germplasm within this region has sham 
mquivocally the similarities in adaptation within this lowlard 
Hiterranem region. For ewmple, selections from Jordanian germplasm 
have been released in Iraq, Lebanon, Libya and Syria. Selections fran 
Syrian gernplasm are released for cultivation in Algeria and Tunisia. 
Selections from Lebanese and Mcoroccan germplasm are either released or 
in registration trials for cultivation in S.E. AMtolia in Turkey. 

Table 3.1.13 lists lentil lines released as cultivars and Table 
3.1.14 gives those lines selected for pre-release mrltiplication and/or 
on-farm trials by NAR5.s. 

In Syria the red-atyledon line ILL 5883 will soon be mhnitted to 
the variety release amnittee following its testing in on-farm trials 
over the last four years, where it yielded significantly mre grain than 
the local check in all geographic regions and rainfall zones. 
  it ion ally, it has inproved standing ability for harvest mechanization 
over the local check and resistance to vascular wilt disease, the most 
inportant disease of lentil in Syria. 

T h e  line F'LIP84-147L (ILL 5816) has been perfotlnhg well in Jordan 
and has been identified for largescale multiplication and on-farm trials 
in 1993194. 

In Iraq the larye-seeded line 78526002 was registered in 1992. Ihe 
lentil line - ILL 1939 - has been offered for registration by the South- 
East AMtolian Research Institute in Turkey and regio~l trials have 
sham that ILL 2126 and m 6 - 3 L  (ILL 5989) perform well in the region. 

In North Africa, the lines 78526002, -4-58L (ILL 5728) FLIP84- 
114L (I& 5784) have teen identified as high yielding by the national 
prcqram on the basis of their superior perfommw in the last three 
seasons in Tunisia. In Libya the line El Safsaf 3 (78526002) was released 
in 1993 for cultivation for the East of the country and FLIP84-51L (ILL 
5722) is in larye-scale testing for irrigated dticols in central Libya 
at Mekmsa. Lentil produdion and area continue to decline in Algeria 
lxlt the lines ILL 468, NEL45R, LEi Redjas and Balkan 755 are in seed 
increase for future use by fanners. In the National Lentil Yield mial 
the ~lgerian Program found MP87-48L (ILL 6238) and FLLP85-7L (ILL 5845) 



as tapyielders on the coast, F'LIP84-145L (ILL 5815) best on the lm 
plateau, and FLTP 87-30L (ILL 6220) and FLIP84-1OlL (ILL 5671) good for 
the high plateau. 

Table 3.1.13. Lentil cultivars released by national pmgrarrs 

Country Cultivar Y e a r  Specific features 
name release 

Algeria 

Argentina 

Australia 

E!angladesh 
Canada 
Olile 
China 
Ezuador 
KlW 
Ethiopia 

=a¶ 
Jordan 
Lebanon 
Libya 
Morocco 
Nepal 
N Zealand 
FEakistan 
Sukn 

Syria 
Tunisia 

U.S.A. 

Syrie 229 
Balkan 755 
ILT., 4400 
Arbolito 
(ILL 4605X-4349) 
ILL 5750 
F'LP84-5lL(ILL 5722) 
F'LIP84-58L(ILL 5728) 
F'LIP84-154L(ILL 5823) 
Falguni (-353x353) 
Indianhead (ILL 481) 
Centinela (74TA470) 
m 7 - 5 3 ~  
INLW-406 (F'LIP 84-94L) 
Precoz (ILlA605) 
R 186 
ILL 358 
NEL 2705 
FLIp84-7L (ILL5680) 
78526002 
Jordan 3 (785 26002) 
Talya 2 (78s 26013) 
E l  Safsaf 3 (78526002) 
PreCOZ (ILL 4605) 
S ikha r  (ILL 4402) 
F'LIP87-53L (ILL 6243) 
Manserha 89 (ILL 4605) 
-tab 1 (ILL 813) 
Aribo 1 (ILL 818) 
Idleb 1 (785 26002) 
N c i r  (ILL 4400) 
Nefza (ILL 4606) 
Firat 87 (75Kf 36062) 
~ Z L W L U I I  89 (ILL 942) 
MalazgirtS9 (ILL 1384) 
Sazak 91  (NEL 854) 
CYimMn (ILL 784) 

Yield, seed quality 
Yield, seed quality 
Yield, seed quality 
Yield, tall and early 

Yield 
Yield, red cotyledon 
Yield, red cotyledon 
Yield, yel lm cotyledon 
Rust res., yield 
meen uanure 
Rust res., yield 
Yield in Q i r q b i  Province 
Rust res., yield 
Intercropping in sugar- 
Yield 
F a s t  res., yield 
Rust res., yield 
R u s t  res., yield 
Yield, standing abil i ty 
Yield, standing abil i ty 
Yield, standing ability 
Yield E. Libya, st. abil i ty 
Rust res., yield 
Yield 
Yield, red cotyledon 
Ascochyta & rus t  res. 
Yield in Northern areas 
Yield in Jehel Mara 
Yield, reduced lodging 
Larqe seeds, yield 
m e  seeds, yield 
-11 seeds, yield 
Yield in spring sawing 
Yield in spring sawing 
Winter miq, red c o t y l ~  
Yield in dry areas 



Table 3.1.14. Lentil lines in -release mltiplication or on-farm 
t e s t i n g b y m .  

Mediterranean resion 
Algeria ILL 468, ILL 1889 
Egypt FLP84-51L, FLIP84-112L, 
Jordan -84-147L 
Lebanon -6-2L, -87-56L 
Libya -84-51L 
Momaoo EKD86-15L, FLIP86-16L, FLIP87-19L, F'LIP87, 22L 
Syria ILL 5883 
Tunisia 78826002, FLIP 84-58L, F'LIP84-114L 
m r k e y  ILL 1939 

Hiah elevation 
Iran ILL 842, ILL 949 
Pakistan FLTP84-4L, -85-7L 

S. Latitudes 
Ethiopia FLP86-12L, =86-16L, FLIP86-18L 
Nepal ILL 2578, ILL 4404 
Pakistan 7519 fran ILLl x ILL 2573 
Sudan ILL 818 
Yemen ILL 4605, FLIP84-14L 

M c a m  suffered severe drcdiqht this season. In lentil experiments 
a t  Memhouch (200 nnn rain received) and J-t Shah (180 nnn rain) sane 
yield w a s  achieved by early fl-ing and maturing lines. Later maturing 
lines were barren. Several gccd early lines, with kimm rust resistanoe 
i n  previous years, were identified for inclusion in Catalog Trials next 
season. Llrmght precluded Screening for rust this season. ?he follming 
lines with resistance to rust FLIP86-15L (ILL 6001), -86-16L (ILL 
6002), -86-19L (ILL 6005), FLIP86-21L (ILL 6007), EKP87-19L (ILL 
6209) and FLIP87-22L (ILL 6212) are in the catalogue t r ia ls .  

In Egypt the early lines FLIP84-5lL (ILL 5722) with small seeds and 
FLIP84-112L (ILL 5782) with larye seeds are bath in prerelease 
multiplication. lhticad Agricultural Research Syabua. 

3.1.2.2. Advanoag for scrutharn lati- region 

M s  region ccanprises the sub-cmtinent of India and Ethiopia where an 
early £1-ing habit is required together w i t h  resistanoe to rus t ,  
ascochyta blight and w i l t .  ?he iqmrbnce of foliar pathogens mntrasts 
with other major areas of lenti l  prcduction. 



?here are three strong lentil bmedbg pmqam in Pakistan with two 
in Faisalabad and the remaining program in Islainah3d. Over the last f i ~ e  
years ICARDA has worked closely with these 7 in joint selection 
as the focus of a thrust to kcaden the genetlc base of lentils in South 
Asia. Progress is now a~parent and twJ lines are to be registered 
shortly and are in 250 on-farm trials/ demxlstrations this season. O m  
of them is the early line 87519, selected f m  a ! w d t i n g  poplation 
from I-, opening a new patential cropping niche, Mause it flowers 
18 days before the local, alluding its late swing (mid-Dec.) in fields 
vacated by late paddy rice. ?he new niche can extend the potential area 
of the crop considerably. It has resistance to rust, A s a x h y t a  and 
Botrytis. T h e  line is already in car international early trials. 

The major production problem in Bangladesh addressable Vrmgh 
breeding is rust. We have been making target& crosses for Bangladesh 
of rust resistance sources with the local susceptible cultivar 'L5' in 
the base program at Tel Hadya. Seledions have now keen mde in 
Bangladesh of adapted rust resistant plants in the F, generation f m  this 
mterial and a selection frm the cross ILL 4353 x ILL 353 was relczasd 
in 1993. 

India has a strong lentil he&itg 7 coordbated under the All 
India Coordinated Fulse Inprovenkmt Pro]& of the Indian Council of 
Agricultural Research (ICAR) . We have good relations with ICAR. LUri?g the 1989/90 season ILL 4605 was included in every m i n g  block in lh%a 
on the basis of its lazye seed and canbind resistance to rust and 
Ascshyta blight. Wing the 1990/91 season there were a total of 60 
test entries in the All-India Coordimted lentil trials, of wfiich 12 
entries come frm cresses with ILL 4605 as a parent. ?he Indian 
Agriculture Research ~nstitute, New Delhi has selected twJ ICARaA lines 
(IS 362 and LS 2865) for inclusion in the All M i a  trials with large 
seeds (5.5 g/100 seeds) , early flowering and a hi* yield potential. 

Nepal grows more than 120,000 ha of lentil spread frcw the Terai area 
adjacent to India to the 1- Mid-Hills. T h e  Grain L q u m  Zmprovement 
Program of Nepal has shm that lines from the Pakistani/ICARDA bredhg 
program are excellently adapted to Nepali conditions. For exaqle, the 
cultivar Sikhar (ILL 4402) originated in Pakistan and the best inbnlucd 
lines in Nepal oome frcan the joint Pakistan/IcAREA breeding program. 

In Ethiopia NEL 2705 and F'LrP 84-7L (ILL 5680) were r e l d  in 1993. 
Ada and AMri are the areas where the released line NEL 358 is beccsning 
very popular and a study on its hpct is underway. 

In Sudan U t a b  1 (ILL 813)was released for cultivation in the 
Noahern Provinoe and A r k  1 (ILL 818) was registered for use in Jebel 
Mat-a Region in 1993. National A g r i c u l W  Research w. 



3.1.2.3. AdMness for high altitude mgkm 

The high altitude region primarily mists of those regions of 
Afqhanistan, Iran, Pakistan and Turkey where lentil is nonmlly qrm as 
a spring crop kecause of the severe winter cold. ?his season at Ankara 
the national prcqram of mkey has again demmtrated that winter- 
lentil has a higher yield potential than the spring- 9, provi* 
there is sufficient winter-lmdhes in the cultivar. In the Lentil 
International Cold Tolerance Nursery at Ankara the checks were 
susceptible to cold and killed and the IIL lines 468, 1918, 465 and 983 
were tolerant and selected in descending order of merit. 

In Iran the lines ILL 842 and ILL 949 are pranking and due for 
testing on farmers' fields. 

'Ihe lines FLIP84-4L and FLIP85-7L are in the prerelease stage at the 
Arid Zone R e s s n h  Institute, @etta, Pakistan on the basis of their cold 
tolerance and larger seed size than the local cultivar. Natianal 
Agricultural Regearcn Systems. 

3.1.2.4. Advances in other areas 

?he New Zealand Institute for Crop and Food Research has registered 
lentil FLIP87-53L (ILL 6243) as a variety during 1993. It is a red 
wtyldon line which has out-perf- the caamercial standard and is 
well received by the lentil trade for use either whole or split. 

In Australia there is naw considerable interest in lentil. Prior to 
the testing of germplasm frcan ICARDA, lentil assessnent in Australia was 
limited to a few lines representing phenological extremes - extra early 
and extra late fl-hq and maturity. ICARaA Meditemanem-adapted 
material has fitted in well into the vacuum. In Victoria seed of the red 
lentils MP84-51L (ILL 5722) and FLIP84-58L (ILL 5728) and the green 
lentil FLIP84-154L (ILL 5823) were handed over to a private ~r~npany for 
ocwmercialization by the Victorian Institute for Dryland Agriculture m 
the basis of their consistent yield -. It is hoped that these 
lines will be the basis for a viable lent11 mdustry. In New Sauth Wales 
the lines FLIP84-5lL (IIL 5722) and -6-16L (ILL 6002) are in rmlti- 
location testing follwing their selection at Tamcrth over several 
s e x ~ ~ n s .  'Ihe most pranising new selection in South Australia is FLIP84- 
61L (ILL 5731). 

m e  line Crhson (ILL 784) released for the dryland areas of the U.S. 
Pal- region in 1991 was grm on about 3000 ha last year. Yields have 
been high at 2-3 t/ha and the area is expded to triple next season as 
seed beccanes available. National Zgricultural Rasearch Bystsmer. 



3.2. Application of Biot0cbmlogy 

3.2.1. Lentil Mapping Project 

'Ihis project is a mllaborative research program between ICARDA and 
Washington State University. 'Ihe objective of this study is to evaluate 
if new biotechnolcqies such as the use of CNA-marker (RFLP, FCR) can be 
used in a system of marker assisted selection to support lentil br- 
strategies at ICARDA. 

Asccchyta and m i u m  diseases cause the mzst severe biotic 
stresses in lentils within the region. Gxe parent of the mapping 
population (ILL 5588) carries resistant gene(s) for Asccchyta and 
Warium. 'Ihe mapping populations are being used to develop markers 
closely linked to the resistance employing both linkage mapping as well 
as bulk segregation analysis. Cnce established, the marker(s) can be 
used to follw up the resistance genes in other crosses of the breeding 
program. Furthermore, the m a t i o n s  will be used to generate a genetic 
linkage map for lentils to learn mre atout the inheritance of toth 
qualitatative and quantitative genes. 

3.2.1.1. cbvelopmnt of the IPII~P- pqu2ation 

L692-15-8(F) X I92-7-16 (ILL 5588) 1 and W2-17-2 (ILL 5588) X 
L692-16-1(S) cross 2 were established by Dr. F. bfaehbauer in 1992. ILL 
5588 carries resistant gene(s) for Asdyta and Rzsariuin and the other 
twu parents are single plant selections fran the same genetic background 
for slm (S) and fast (F) isozyme alleles. Zhe populations were 
construded originally for the use of isozyws. 'Ihe chusen crossing 
scheme should ensure that segregation for each isozyme can be remrded 
in either of the populatiow. 

'Ihe popllations will be acfvanced using Single Seed Descent (SSD) to 
develop hamozygcms lines for quantitative trait loci (qn) a~lysis 
(Figure 3.2.1). Meanwhile linkage m i n g  is carried out on F2 
popllations using RFW, FCR, isozyme, and mcaphological markers. 'Ihe 
screening for reaction to Asdyta and Fusarium will be carried out 
after seed increases on F3 or F4 families. The resistance reaction can 
be traced back to the mrreqxxdhg E 2  family. Markers, identified 
thmqh segregation analysis, which are associated or linked with the 
resistance have to be verified in the hcsnozygcxls lines in F]. Pdditional 
~wkers might then also be developed by c1ori.q ccsqregatixq markers 
with the resistance in h l k  segregation analysis. After a seed increase 
lines will be planted and tested in the field for all available 
qualitative and quantitative differences. With a statistical Ql% 
analysis using MAFWXEX program traits can then be linked to defined 
chr- regions and specified imrkers. 



LENTIL MAPPING PROJECT:ICARDA/WSU 
I TIME GENERATION ACTIVITIES I 

SSD F3 
SSD F4 

SSD F5 
SSD F6 

Crosses in WSU 

Isozymes, morphology 
RAPD-, RFLP-markers 
RAPD-analysis 
Ascochyta and wilt 
screening on 
F3 families 
RAPD-,RFLP-markers 
RAPD-,RFLP-markers 

Field F7 
Test 

3.21 kvelqmmt a d  advancing of the mapping popllations to develop hamqqms lines for a QTLanalysis. 



3.2.1.2. The mappirq apprca& 

Within the mapping poplatiom mqhological, isozymes and FCR markers 
are being used to establish a linkage map. Segregation for 
mrphological, isozymes and FCR mkers is given for cross 1 belm (see 
Table 3.2.1 and 3.2.2). 

Mrxpblogital l4nrkers: In cross 1 the epiwtyl color segregated 
according to an a p z t e d  mendelian ratio of 3 green to 1 red (Table 
3.2.2) . Even  tho^@^ the cotyledon color and the presence of leaf 
tendrills varied for the parents, the F2 pcpxllation did not show 
segregation. 

Table 3.2.1. F2 data file of cross 1 for segregation analysis with the 
MAFMAKER 1.9 program. A describes a banding pattern 
haanozygous for parent A, B hcamzygaus for parent B, C for 
not beinq AA (either AB or BB) , D for not being BB (either 
AB or AA) and - for mis~ing data. 

Marker* Segregation in 38 individual F2 plants 

I13 (&)- ' 

Jl8 (RAPD) 
ME2a (isozyme) 
m a  (m) 
m b  (-1 
M3a (-) 
m b  (m) 
M6c (RAPD) 
m a  (m) 
m b  (-) 
M18a (RAPD) 
Ml8b (m) 

* GS is epiwtyl color, AAT &ME isozymes, and I,J,M,X ark Y are FaF+ 
markers of the CIperon k i t s  with the same initials. 

I-: For isozym analysis green plant mterial was colleded f m  
all md_lvidual mature plants. W different gel systerrs were used, the 



standard and the histidine gel. At the AAT-locus AllT-2 and AAT-4 (Figure 
3.2.2) segregated while at the ME-1- only ME-2 showed variation. The  
segregation for AAT-2 and ME-2 wuld be recorded as a 1:2:1 segregation, 
mereas presence or absence of the isozyme band at the AAT4 locus was 
recorded as a 3 : 1 segregation (Table 3.2.2) . All three isozyme lcci had 
a skewed segregation, segregation did not fit an expe&ed 3:l or 1:2:1 
mendelian segregation (Table 3.2.2) . 

Table 3.2.2. @-square analysis for the segregation of markers in the F2 
elation of cross 1. 

Marker Nmker of individuals for 2- 
the different classes Square* 

GS (m@ol. ) A=27, G71, XL 0.51 
AAT4 (i-z~me) A=44, e53, &20.37** 
AATZ (isow) A=36, H 7 ,  B-14, %lo. 07** 
ME2 (i-z~me) k19, H41, e36, 8.06** 
I13 5 2 6 ,  B13 x2=36. 95** 
J18 (WD) B 9, 529 XL 0.03 
M2a (-) B 5, D=27 XL 2.29 
M2b (=) PF13, el9 X2= 5.33** 
M3a PF15, e22 X2= 8.98** 
M3b (m) B16, B21 X2= 6.57** 
M6c B- 4, P28 X2= 2.67 
M a  (m) B16, 520 X2= 7.26** 
M18a (=I S 2, 528 X2= 6.53** 
M18b (=I A= 8, e23 X2= 0.01 
X8 (-1 B16, B20 X2= 7.26** 
Y11 A= 7, G31 X2= 0.79 
Y 14 (m) A= 9, e28 X2= 0.01 

* Threshold value at a probability of 95% for 1 df (A,C or D,B) = 3.84 
and for 2 df (A,H,B) = 5.99; ** indicates markers with sk€w€d 
segregation. 

n k e r s  (Randcm W l i f i e d  Polynuphic m) : CNA was isolated f m  
all F2 irdividuals according to stxdxd p-. T h e  RAPD primers 
(lo mers) are comercially available f m  m n  Technologies (available 
at ICARDA kits F to 2). The FCR-aq~lification protccol was standardized 
for DNA template and primer concentration, enzyme, nucleatide and Mg++ 
mtration on a Hybrid i3xamxycler and the Perkin Elmer system 9600. 
Standard reactions of 50 p1 volume, contained 50 ng of LNA, 200 @l of 
dIWPs, 5pN of primer and 1U of Taq-polymerase. The anplif ication program 
was 1 cycle for 2 m i n  at 94OC for DNA denaturation, 40 cycles of 



amplification for 1 min. at 9Z°C, 1 min at 36OC and 2 min at 72°C and a 
final step for 5 min at 72OC. 

Parent 1 and 2 of cross 1 were screened for polymorphisrrs with the 
same primers (Figure 3.2.3) . A polymorphism ?.+ween the parents is 
supposed to be genetically inherited lf the reaction conditions applied 

Figure 3.2.2. Segregation at the isozyme locus AAT. 'Ihe upper band 
seg-mqates at the -4 1-, the bottan segregation zone 
segregates for AAT-213. F?xm left to right: lane 1 parent 
1, lane 2 parent 2, follwed by segregation for 18 
individuals. 



are the same. An identified polymorphic nark= is fllbsequently applied 
to the segregating population (Figure 3.2.4). -ation is 
recorded as a dcwinant m k e r  (3 : 1 segregation) , presence and absence of 
a specific banding pattern. Absence describes homzygosity for one 
parent (A or B), seas presence of a band can be either hanozyqusity 
for one parent or heterozygffiity. Linkage analysis was performed using 
MXTmmm. T h e  foll(~lfing linkages were revealed: 

M3b - X8 35.7 cM 25.5% 
X8 - M2b 28.2 cM 21.6% 

Figure 3.2.3. Parental screening for polymorphisa with RAPD-mrkers. 
Frau right to left: lane 1 and lane 2 = amplification 
prcduct of parent 1 and 2 with primer 1-13, lane 3 and 4= 
amplif ication pro3wt of parent 1 and 2 with primer J-18. 
Following pairs of parents are screened with M-2, M-3, M- 
7, M-16, M-18, 5-3, X-8. 



Pigure 3.2.4.a Segregationof RAPD-prjmerM7 inthel?? of c~oss 1. Ftom 
right to  left: Parent 1 lane 1, parent 2 lane 20, lane 
2-19 F2 individuals. ?he f i r s t  segregating band fram the 
top of the gel is given the le t ter  a, the m k e r  is ma. 
P d d i t i o ~ l  seqegating bands below are indicated w i t h  
contiraKxrs followmg letters b, c etc. ?he secord 
segregating band is M7b. 

Figure 3.2.4 .b. segregation of -primer M18 (Wlanations see 4a) . 



T h e  high nuuhr of skewed segregation ratios mi*t be due to  a) the 
l m  number of individuals tested for segregation and/or b) due to a 
s k d  segregation of parental alleles within the population. As the 
second mapping population is almost the reciprocal crass of the f i r s t  
mapping population, th i s  populaticm w i l l  be tested for the segregation 
of RAFD-markers to determine the quality of the population for linkage 
mapping. I. EIMPoud and H. m, W. Erskim, B. Bayan (Aleppo 
University) and F. MmWbmmr (WU) . 
3.2.2. Ganetic Variation and Phylogewtic Rslathnahip awnq Cold 

lb1-t Aeoessiana of Lentil 

To q l e m e n t  the screening for winter hardiness in l en t i l  (see section 
3.1.1.8) , 4 mld tolerant (ILL 3516, ILL 1405, ILL 1879 and ILL 630) , cole 
mld resistant (ILL 662) and two cold susoeptible (ILL 1189 and ILL 485) 
accessions of lentil were fhgeqrinted with the (W),/DraIaI probe/emym 
cambination to study the genetic variation among them (F~gure 3.2.5) . 
The data was analyzed using Wagner parshmny method and c a p r e d  w i t h  
their geographical origin (Figure 3.2.6) . A l l  7 accessions were grouped 
into 4 groups, depending on their genetic diveqene. Cold tolerant lines 
from m i a  (ILL 3516) and Iran (ILL 1405) are genetically different from 
the mld tolerant lines from W k e y  (ILL 1879, ILL 630). 

Figure 3.2.5. DNA firgerprint of 7 lenti l  aocessions using (GGAT),/D~~I 
prote/enzyme canbination. Lanes 1-7 W the 
fhqerprints of I L b  485, 630, 662, 1189, 1405, 1879 and 
3516 respectively. Lane 8 contains the m o l a l a r  weiqht 
marker, lambda EcaRI/KindIII digest. 



The mld resistant line (ILL 662) caning from Turkey is more closely 
related to Indian and Iranian cold-tolerant lines than to Turkish cold- 
tolerant accessions. ?he t m  cold susceptible accessions (ILG 1189 from 
Iran and ILL 485 fran LebaKxl) are highly diverg~t. From this 
obsenmtion we a u l d  cxmclude that resistanoe/toleranoe to cold is in 
different genetic background as wnf- by their different gecgraphic 
origin. F. Weigand, B.M. Udupa, W. RskineaadI. Ki' dlu. 

Accession Cold Reaction Origin 

Tolerant India 

ILL 662 

ILL 1 8 7 9  

ILL 630 

I ILL 485  

Susceptible Iran 

Tolerant Iran 

Resistant Turkey 

Tolerant Turkey 

Tolerant Turkey 

Susceptible Lebanon 

Fig- 3.2.6. %ylogenetic relationships among 7 lentil accessions. The 
mmkers at the forks indicate the nmber of t k s  the 
grcup consisting of the accessions to the right of that 
fork o a m x d  among the 100 bmtstrap replicates. 



Lentil harvest is the major production problem in the Wterrm 
region hecause of the high cost of harvest labour. Systems of 
mechanization have been developed to decrease the cost of production of 
the crop (see FLIP and LP Annual Reports 1986-1992). 

In Syria the mjor traditional production areas of lentil were in 
Aleppo and Idlib Provinces until the end of the 1980s, when harvest 
mechanization in the lcameshly area lifted the lentil area dramatically. 
In Kameshly about 80,000 ha of lentil were sown in 1989 and approximately 
25 % were harvested by swathe-maer in 1990. 

An inportant aspect of lentil nmnagement which is a pre-wndition for 
harvest mechanization is weed control. Considerable reseamh has keen 
conducted on chemical weed cnntrol and remmemhtions for products are 
available in many countries. Mechanical weed cvntxol may he considered 
as an alternative or as an adjunct to chemical ccortrol. As the best 
plant population levels for lentil pmduction in the Mediterr- basin 
are above 250 seeds n?, it is difficult to use inter-rn cultivation on 
lentil. In Canada dryland lentil farmers often supplement their chemical 
weed control with the use of a spring-tyne harrow when the crop is abut  
10 an tall. The operation is done acmss the whole field uprooting weeds 
and some lentils. It is only feasible while the weeds are still small 
and an super-optimal rate of seeding is require3 to capensate for crop 
losses. 

wing 1993 we experimented with mechanical weed control using a 
spring-tyne harnm on a lentil crop drilled on Decwber 22, 1992 at 440 
seedsni2. 'Ihe workingwidthoftheharrowwas 3 mandworkbq speed was 
c. 8 km(~ < 0.05) ii' . Strips of the field were harrcrwed on ~ebruary 28, 
1993 and scane of these strips were hawcrwed again on Mwch 5, 1993. 
There were thus three treatments: 1. No harrow (control) , 2. Single pass 
of the sprirq-tyne harrm, and 3. 'Itro passes of the spring-tyne harrow. 
Plant wunts of weed and crop density were made in quadrats (0.25 n?) 
within each treatment. 

?he result@ plant wunts are sham in Figure 3.3.1. The weed 
density in the unhat-rwed lentil was 67 plants I$ with the dcaninarrt 
species Sinapis arvensis. The spring-tyne harrm significantly (P i 
0.05) reduced both weed and crop density. This redudion was linear and 
the regression of weed density on to the rnrmber of harrm passes was y 
= 67 - 27x . Each harnm pass reduced weed density by 27 plants ni2 or 40 
%. similarly the reduction in the crop density was also linear at y = 
434 - llOx and significant at P < 0.05. Qch harrow pass reduced the 
cropstandby11oplantsIri2. ? h i s h a s t o b e ~ t e d i n a a M n c e a t  
seeding. In this case the initial density of 434 plants niz was super- 



optimal and a single pass of the harrw~ reduced the w e d  density by 40 
% and reduced the crop density to arolnd the known optimum of 300 plants 
ni2. Cur p r e l h + r y  observations show that the spring-tyne harrow is 
pramising in thls envirorment and it =its further testing. J. Dielrmarm 
aad 1. Emkine. 

Number of passes 

Figure 3.3.1. Plant counts of weed and nop density f m  0.25 d 
quadrats of lentil with different m m b x s  of passes of the 
spring-tyne hammi for w e d  mtrol. Standard errors are 
shum as bars. 



A legme harvest mechanization short course was &%ed at Tel Hadya 
frow 9 to 20 m y  1993 jointly organized by the bgme Prcqram and the 
Pasture Forage and Livestock P?xqram, including lecturers from Farm 
Resource Management aog ram and Station Operations. Zhe course was 
attended by a total of 8 participants fran Algeria, Qypt, Lebanon, 
Sudan, Syria, W k e y  and Yemen. The purpose of the training was to 
demonstrate various system of legume production and medIanization in 
order to decrease production costs. 

Zhe program of koth l h e s  and practicals included harvest 
machinery, particularly different mowers (self-propelled and tractor- 
drawn) and the d i n e  harvester. Other topics covexed were the problems 
of mechanization, the breeding and agroncsny of mechanization for 
different legumes, sed-bed preparation, e c o d c s  and techniques for 
farmer interviews and on-farm trials. In addition, trainees presented 
the situation of 1- produdion and mechanization in their own 
oountries . 

3.4. Lentil Entamlogy 

3.4.1. Effect of Sitana crinitus on Lentil Yield 

w i m e n t s  were conducted at Tel Hadya, Jkkress and one on-farm 
location, Alkamiye using F r d  insecticide at 12 ml/kg lentil seed for 
Sitona control. At all three locations N,, technique was used to quantify 
the effect of insecticide control of Sitona on nitrogen fixation. 

Oviposition of Sitovza started in mid February, earlier than last 
year. At all locations the number of eggs per soil sample was greatly 
reduced by Promet treatment. T h e  mean nodule damage was lcw (5%) at 
M y e  at the first sampling date (29 March), when at Tel Hadya and 
~inderess already 48% damage was noted. l h i s  was observed previously 
also and is due to 1- taperahres at Alkamiye. 

At all locations Promet treatment significantly (P>0.05) decreased 
the nodule damage and increased lentil seed and biological yields (Figure 
3.4.1). 

Plant samples were taken at harvest and a~lysed for nitrogen 
mntent. No significant difference due to treatment were fornd, 
a l t h w  the nodule damage ranged fram 60% at Alkamiye to 74% at 
~inderess and was significantly reduced by Pranet treatment (Table 
3.4.1) . The nitragen yields, h-er, were significantly higher with 
Promet treatment at all locations, apparently due to crop yield 
increases. Soil samples from all treatments were also taken and a~lysed 
for W4 and NO; and total nitrogen content, h t  clifferenoes were not 



significant. 

promet/ *y 
Check 

Promet] -+ 
Check 

- 

Promet- Alkamiye 

Check - 

% nodule damage Yield (t/ha) 

% nodule damage Seed yield Total yield 

Figuro 3.4.1. Effect of a~plicatim of Pranet an lentil seed a d  
biological yield and nodule damage by SitoM minitus at 
3 locations, Syria, 1992/93. 



Table 3.4 .l. Effect of Pramet (12 &/kg seed, P 12) treatment on lentil 
percent nitrogen content, seed, total an3 nitrogen yield 
an3 ncdule damage by Sitona at 3 locations in Syria, 
1992/93. 

Lacation Treatment %N Lentil yield N yield % ncdule 
(kg/&) (%/ha) damage rn 

Seed Total 11 April 

Tel Hadya theck 2.09 1178 3950 82.6 71.8 
P 12 2.15 1338 4647 100.1 6.2 
S.E.M. 0.04 32.6 32.3 2.1 0.1 
LSD 5% NS 146.6 145.3 9.5 5.9 

Jinderess Check 2.48 1796 3492 85.0 74.6 
P 12 2.47 2288 4606 113.9 3.9 
S.E.M. 0.05 72.1 132.7 4.6 2.8 
LSD 5% NS 324.6 596.9 20.9 12.5 

Alkamiye Check 2.46 1717 3710 91.1 59.8 
P 12 2.45 2303 5105 124.9 2.6 
S.E.M. 0.03 105.4 167.6 4.5 1.0 
LSD 5% NS 474.1 754.3 20.2 4.6 

?his season, Prcanet treatment for Sitona control was evaluated in 
the lentil on-farm verification trials at 6 locations in some major 
lentil grming areas of Syria (in the south, middle, mrthwe&, north and 
IM-st). -ling for nodule damage was -ied out twice, in the end 
of March am3 early May. At all locations S i h  ndAe damage was fourd, 
h t  severity differed between locations (Table 3.4.2). In the first 
sampling (end of Elarch) high nodule damage of more than 70% was reccnded 
in southern and middle Syria (Daraa and Haim areas), whereas in Aleppo 
and Hassakeh the damage was only abut 30 to 45%. l'hese differences in 
m l e  damage resulted in visible plant grcuth differences. Plants from 
check plots at high damage sites were s~ller and yellowish as cmpred 
to plants fran Pranet treated plots. At the emml sampling (early May) 
differences in nadule damage between locations were less. At all 
locations P r d  treatwlt significantly reduce3 ncdule damage. Lentil 
seed and biological yield, haiiever, did not differ significantly between 
treatments, perhap because of high resi-1 fertility of the soil. 



Table 3.4.2. ~ffect of ~ m n e t  (12 ml/kg seed) treatment on lentil seed 
and total shoot yield and nodule damage by Sitom at 
different locations in Syria, 1992193. 

Locat ion Treatment %noduledamage Lentil yield 
Iku/ha) 

28 March 5 May Seed Total sh& 

Daraa 
tBtel Check 74.3 87.3 758 1518 

Promet 1.4 31.4 726 2821 
Hama 
souran Check 70.0 80.0 1491 2929 

Promet 0.3 5.9 1780 2837 
Idleb 
Afes Check 61.8 63.0 2106 3824 

Pr~~net 0.9 7.8 2090 4236 
Aleppo 
Kafer Naseh Check 33.5 84.8 479 1267 

FTQnet 0.1 9.9 915 1462 
Hassaketi 
mElrabia Check 33.9 68.8 n.a. n.a. 

Pramet 0.7 6.2 n.a. n.a. 

'Ihese results shaw that Sitom axws in all the lentil gmwimg areas 
in Syria kut in the southern region damage is severe. In Alepp and 
M e h  area nodule damage was law in March h t  had increased to high 
levels in May. Most likely Sitom infestations start  later ard sl- 
here than in south because of 1- teqeratures. ?he v i m e n t s  also 
oonfirnv3d the effectiveness of Promet treatment for Sitana oontrol. 8. 
Weigand, A. Joubi, and A. BeGld (AIIC, Darma). 

3.4.2. Aphid Control in mil 

Because of relatively law aphid infestation the epriment for econcanic 
control using different levels of aphid infestation as threshold wuld 
not be carried out as planned. Only the follming treatments could be 
applied: seed treatment with Gaucho 35 (Imidchlorid) at 2.85 ml/kg seed, 
one spray of Pirimor 50 (0.5911) at the lawest infestation level of 50 
to 200 amids per board (20 an x 50 an) and weekly spray. Ihe highest 
n m h r  of aphids was reconled in late April, tut only reached a mean of 
45 aphids per hard. ?he seed treatment with Gaucho did not have a 
significant effect on the nlrmber of aphids. T h i s  insecticide has been 
found to give effective mntrol of aphids in cereals in and Sudan. 
?he Gaucho treatment is less effective in Syria perhap because it does 



not persist for the long period of atxut 5 wnths between sowing and 
aphid infestation in lentil here as ccnpared to only 2 months in cereals 
inngyptandflldan. 

Sapling for nodule damage in the plants f m  this expeximent &aid 
that Gaucho does not have an effect on Sitona, as the nodule damage was 
ameanof 82%withGauchoand85$inthecheck.  'Ihiswasconfirmedin 
a small greenhouse v i m e n t  in  w h i c h  sitona adults were placed on 
lentil plants a t  d i n g  stage treated w i t h  Pmanet, Gaucho and check. 
Within 24 hcurs a l l  Sitone on Pmanet treated plants were dead, whereas 
the ones on Gaucho treated plants conth-1~~3 to survive causing as mu& 
feeding damage as the ones on the non treated lentil .  S. Weigaad a d  A. 
Joubi . 



Rapidly grming livestock popllaticm of the dry areas of West Asia and 
North Africa has accentuated dawd for feed. Earlier, natural range 
lards provided almost the entire feed supply for animals, tut wergrazing 
during the last three decades has severely degraded the ~ t u r a l  
vegetation, leading to feed shortage. lbese shortages are especially 
acute during late summer and early winter. Grming suitable annual 
forage-legume crops, such as vetches ( V i c i a  spp.) and chicklings 
(Iathylus spp.) , can alleviate this problem. These crops are one of the 
major options to interrupt barley m t u r e  or to replace fallcu i n  
barley-based rotations in chry areas. 'Ihese annual crops can be used for 
grazing during winter and early spring and harvested for hay in spring 
or for grain and straw a t  full maturity. They differ frcan food legume 
crqs only in the end use - they are used to f e d  livestock, whereas food 
legumes mainly for h- conslmption. 

Althoqb thexe is a large diversity of species of V i c i a  and Iathylus 
in the Mediterranean region, only a few have keen used as feed crops and 
these have received l i t t l e  attention i n  the past by plant breeders and 
agrcmmists. program pays parti- attention to such annual 
species of these tm genera w h i c h  could be adaptd to areas where 
seasonal rainfall ranges fran 250 to 400 w. 

me general objective of our bredbg program is to develop and pra3xe 
improved cultivars of fed-legume crops and to target these mops to feed 
livestock in areas with less than 400 w. It is also desirable to  have 
widely adapted cultivars that can be reoamnerded for different locations 
with similar agroecological conditions. While attempting to bprove 
yield potential and adaptation to envimmmt, e@msis is laid on 
ensuring that the palatability, intake and nutritive value of herbage, 
hay, grain and s t r a w  are acceptable. 'Ihis wcork is being done in a close 
collaboration w i t h  PFLP. 

In vetches, we are dealing with V i c i a  sativa L. (-n vetch), V. 
villosa ssp. dasycaqm Tan. (moly-@ vetch), V. ervilia L. (bit ter 
vetch), V. pdaestina R. (Palastine vetch), and V. panonica a. 
(Hurgarian vetch) to develop bpmved cultivars. In chicklings, we 
mno=ntrate on Latbylus sativus L. (ozmmn chickling or grasp@, L. 
cioera L. (chrmrf chickling) and L. cchrus L. (DG) (ochrus vetch). Work 
is also done on V i c i a  sativa ssp. amphicarpa Dorth (underground vetch) 
and Iathyms ciliolatus L. ( umhqnud  chickling) which prcduce pods 
both underground and ahovqround. nJD m c h e s  are a d q k d  to develop 
@roved lines of V i c i a  and Lathylus spp. In one, selection is effected 
i n  the wild accessions t o  develop inprove3 cultivated types. I n  the 
second, hybridization is done to inbxqress desirable t ra i t s ,  using the 



selections fmn wild accessions. T h e  m k  is carried out by a mlti- 
disciplinary team involving breeder, miologist, pathologist, 
entomologist and animal nutritionist. A description of the sdmne of 
ireding was given in the 1992 Leqme Frcgram Annual m. 

In 1992193, germplasm of Lathylus spp. was evaluated in 
wllabcoration with W. Prctnising genotypes (selections) of Vicia 
sativa, V. ervilia, V. mrbnemis, V. parponica, V. hybrida, V. 
pazaestina and Latbylus sativus were tested m preliminary microplot 
field trials at Tel Hadya (seasonal total rainfall 277 nun). Prcwising 
lines of V. villcsa ssp. dasycarp3 and non-shattering V. sativa were 
tested in Tel Hadya, and prcsnising lines of V. -is, L. s a t i w ,  
L.  cicera and L. ochrus were tested at Tel Hadya and Breda (seasonal 
total rainfall 285). After mnnvxl chickling for 1u.q 
neurotoxine (BOW) content, a nosslng prcqram was initiated in 1990/91 
for inproving nutritional quality of the crop by breeding. F1 and F2 
gmerations were grown in 1992/93 at Tel Hadya. A study to investigate 
the potential of subterranean vetch (V. sativa ssp. amphicarpa) under 
actual grazing conditions and its effect on the subseqmt barley crop 
and its self-regeneration after barley, ms continued. Q-osses of V. 
sativa ssp. sativa and V. sativa ssp. amphicarp were made and F1 and F2 
plants were studied. ?he readion of pranising lines against major 
foliar and root diseases was mnitored. All the breeding work was done 
under rainfed conditions without suplementary irrigation. 

As an internatiml center with major responsibilities for WANA, we 
aim to serve the national feed improvement p ~ .  through: 
(1) assembling, classifying, evaluating, malntamlng and distributing 

germpl-; 
(2) developing and supplying breeding poplatiom with adequate 

diversity to be used in different envirornwnts; and 
(3) coordinating international trials to facilitate mltilocation 

test* and identification of widely adapted dtivars. 

4.1.1.  Garaplasm Evaluation 

4.1.1.1. 'c evaluation of chickling acvreesiours 

?he appraisal was carried out of 1082 accessions representing 30 species 
of Lathyrus in nursery rows in a trial in wllabcoration with the Genetic 
-ces Unit (W). A total of 100 entries of L. sativus, L. ci- 
and L. o c h .  were selected on the basis of visual evaluation of seedling 
vigour, winter and spring growth, cold effect, leaf iness, erect growth 
habit, and earliness to fl- and mature. m e r  evaluation of their 
herbage and seed yields, reaction against major foliage and mot 
diseases, and PaAA wntent will be done in 1993194. Results of the 
I a t h y  germplasm evaluation are reported in the 1993 Amma1 mrt of 
W. A.A. El Muueim and L.D. R&mtam. 



4. I. 1.2. ~valllation of vetches arA chickliaga for mld tolerance 

To cgnpare the tolerance level of various vetch and chickling species and 
to identify sowoes of tolerance to cold in each species bm experiments 
were conducted. F+m susceptibl-indicator checks of curmon vetch, 
IFVI 534 and IFVI 708, and bm checks of amrpn chickling, IFLA 199 and 
IFLA 432, were included for saeenhg of the respective species. 

Ihe test entries along with the checks were grawn in a randmized 
block design with tm replications a t  Tel Hadya. The plantings w e r e  done 
on 1 C c t  1992 and one irrigation (40 mn) was applied to  ensure gwd 
gemination. lhe susceptible check was included after every 10 test 
lines. Ihe crop experienced freezing m t u r e s  for 48 days and the 
minimum temperature was -8.7OC on 17 Jan 1993. Visual cold tolerance 
ratings on a 1-9 scale (1= no cold damage, 9= killed by cold) were 
assigmd after the susceptible checks gave a rating of 9. The hiqher 
rating of the bm replications was considered as the actual cold- 
tolerance rating of the lines. 

vetches: 
Three hurdred and twenty one a-ions of various vetch species f d  
cold tolerant during 1991/92 were evaluated for reconfirmation of their  
cold toler- reaction in the 1992/93 season. Almost a l l  the accessions 
rated tqlerant (rating 54) except 1,1,2 and 2 a-ions f r m  V. ervilia, 
V. hybrlda, V. mrbmemis and V. p z q r i n a ,  respectively (Table 4.1.1.) 
mi& were rated 5. 

Table 4.1.1. Reconfirmtion of cold tolerance reaction in germplasm 
accessions of vetches during 1992/93 season a t  Tel Hadya. 

species 
Cold r a t im  (1-9 scale. l=free, 9==hiahlv susceotiblel 
1 2 3  4 5 6  7 8 9 T o t a l  

V. ervilia - - 5 2 4 1  - - - - 30 (100) 
V. hybrida - - 5 8 1 1 -  - - - 60 (60) 
V. -is - - 4 5 7 2 -  - - -  54 (96) 
V. p2regt-h - 2 4 1 3  1 2  - - - - 40 (40) 
V. sativa - - 28 l 2 - -  - - - 40 (103) 
V. villcsa - 7 8 9 1 - -  - - - 97 (97) 

Values in brackets are the tatal rnrmher of accessions tested for cold 
toler- during 1991/92. 



chickliags: 
TLu hundred and thirty eight accessions found tolerant to cold in 1991/92 
season were evaluated for mifirmtion of their mld-tolerance reaction 
durirq 1992193. A l l  the accessions (except i n  five accessions I~EE the 
earlier rating of 4 was increased to 5 )  found mld tolerant dur- 
1992193 season (Table 4 .1 .2 )  . 

Table 4.1.2. Reconfirmation of mld tolerance reaction of 238 
accessions of various wies of chicklings during 1992193 
season a t  Tel  Hadya. 

species Cold ratincl (1-9 scale. l=free, 9=hiuhly e i b l e )  
1 2 3 4 5 6 7 8 9 T o t a l  

Total - 3 

Values in brackets are the total n* of accessions tested for mld 
tolerance in 1991192. 

In addition to the akove mentioned evaluation, 445 new accessions 
were evaluated for mld tolerance and the results ?=evealed that  almost 
340 accessions were tolerant (with rating of 54). It was interesting to 
note that out of the new accessions evaluated a few accessions of L. 
satiws and L. ochzus also shewed tolerant reaction (Table 4.1 .3)  . R.B. 
W a I h o h ,  A.A. E l  Manaim KC. -. 
4.1.2. Preliminary Micrcplot Evaluation 

Microplot Yield Trials (MYT) provide the f i r s t  qporhmity for breeders 
to examine the a g r o d c  characteristics of their  selections frcan 
germplasm evaluation with the objective of getting high herbage and seed 
yields, resistance to biotic and abiotic stresses ard good nutritive 
value. 



Ihble 4.1.3. Cold tol- react ion of new accessions of various 
chickling species during 1992/93 season a t  -1 Hadya. 

species Cold r a t i n g  (1-9 scale, l=free,  9=highly susceptible) 
1 2 3 4 5 6 7 8 9 T Q t d . l  

L. aRNnzs - 3 12 - - - - - - 15 
L. apha~a - 3 9 8 - 4 2 - - -  53 
L. b l e p b a r i c ~ p ~ s  - 7 1 8 - 3 1 - - -  29 
L. cassius - 6 - -  I - - - -  7 
L. cicera - 1 0 1 5 -  1 2  - -  - 28 
L. cil ici-  - 2 - - - - - - - 2 
L. clyn3uln - - 1 1 1 1 - 7 3  14 
L. g q o n i  - 1 2 3 0 2 - 1 1 -  46 
L . h i e r o s ~ l p i ~  - 15 4 - - - - - - 19 
L. hirsutus - 3 1  - - - - - -  4 
L. i n ~ c u u ~  - 5 8 6 3 3 - - - -  70 
L. imrnwratus - 2 6  - - - - - -  8 
L. nissolia - 2 - - - - - - - 2 
L. CChrUs - 1 - 1 4 3 4 2 -  15 
L. pseudccioera - 1 1 3 1 2 - - - -  17 
L. sativus - 2 - 17 10 12 9 10 2 62 
L. spbaericus - 1 3  - - - - - -  4 
L. vinealis - - 2 - 2  - - - -  4 

O t h e r  la thyrus  species - 18 12 2 7 6 1 - - 46 

Total - 192 121 27 38 28 15 19  5 445 

In 1992/93 season microplots of six Vicia spp. and two Lathyus spp. 
were planted a t  Tel Hadya in 3.5 m2 p l o t s  arranged in t r i p l e  lattice 
design. of entries f o r  each t r ial  are sham i n  Table 4.1.4. 
Seed rate f o r  Vicia vi l lcsa ssp. d?qcaqn was 80 kg/ha and f o r  the other 
species was 100 kg/ha & fertilizers were applied a t  40 kg P205/ha. 
nese micraplot expxirrents were in two sets. One was harvested a t  100% 
f 1-ing to determine the herbage yie ld  (IX) an3 the other w a s  hamest& 
at  maturity to measure seed and straw yie lds  and other agroMRic traits.  

4.1.2.1. Ocmnm vetch Wicia sativa) 

Two sets each of 25 se lec t ions  of camrm vetch were tested a t  Te1 Hadya. 
In the first t r i a l  1 1 ,  select ions  were evaluated f o r  t h e  second 
time and in the secad t r ial  (Tr ia l  2) this was the f i r s t  evaluation. 



Table 4.1.4. Forage 1- mies and numker of entries tested a t  Tel 
Hadya 1992193 in micmplot yield trials. 

species No. of entries (selections) 

V i c i a  sativa Trial 1 
V. sativa Trial 2 
V. ervilia 
V. narbrmensis 
v. pamnica 
V. hybrida 
v. pazaesth 
L3thyrus sativus 

InTrial 1 the results  of the tenmmt pmnising 1- are shu..m i n  
Table 4.1.5. TIE herbage pcduction (DM) a t  100% f 1-mg varied fran 
2623 to 3617 kq/ha, total biological yield a t  maturity ranged fran 3664 
to 4682 kg/ha, while the harvest inaex ranged fran 34 to 39%. The high 
total biological and seed yields of IFLVS 2483 , 2496 and 2504 were 
attributed to their rapid w i n t e r  q a k h ,  early fl-ing and maturity and 
better f m t  tolerance. IFLVS 2483 is also characterized by high 
leafiness and leaf:- ratio, and resistance to lodging. 

In Trial 2 the results of the top 12 pmmising lines are shown i n  
Table 4.1.6. Herkage yield varied from 1783 to 4060 kglha, grain yield 
rarqed fran 938 to 1710 kg/ha, and the harvest index from 29 to 45%. T h e  
relatively low herbage and grain yields were due to  low rainfall. Ommrm 
vetch is adapted to rainfall abwe 350 mn. Selections in Trial 1 are 
more adapted to lower rainfall and they underwent selection for two 
years. Hence yields were higher in Trial 1 than Trial 2. 

4.1.2.2. V i c i a  erviLia ( B i t t e r  vat&) 

m t y  five selections were tested a t  Te1 Hadya. Hexkage yield (JX) a t  
100% fl-ing varied fran 2646 to 4347 kg@, total biological yield a t  
maturity ranged for 3619 to 4630 kglha, while the grain yield varied fma 
952 to 2130 kglha. Table 4.1.7 d m ~ ~  the perfonmnce of 12 top 
selections. B i t t e r  vetch &me3 god tolerance to cold w i t h  rapid winter 
and spring grawth. Its yields are therefore substantially better than 
those of c~rmon vetch, and it is clear that this neglected specie6 
deserves further attention. 



Table 4.1.5. Herbage, biological an3 grain yields, harvest index (%) , 
days to fl-ing a d  maturity of the top 10 selections of 
com~xl vetch (V. sativa) in preliminary yield trial 1 at 
Tel Hadya. 

Selection Herhage Biological G r a i n  HI Davs to 
IFLVS yield yield yield 

(kg/ha) (kg/ha) (kg/ha) (%) fl-ing maturity 

2483 
2484 
2486 
2487 
2488 
2489 
2490 
2496 
2501 
2504 
~ a n 3  mean+ 
sEM+ 
LSD ( W . 0 5 )  
cv (%) 

+ Mean for all 25 selections. 

Table 4.1.6. Herbage, biological ard grain yields, harvest index (%), 
days to fl-ing ard maturity of the top 12 selections of 
comnxl vetch (V. sa t iva )  in preliminary yield trial 2 at 
Tel Hadya. 

Selection Herbage Biological Grain HI Davs to 
IFLVS yield yield yield 

(kg/ha) (kglha) (kg/ha) (%) fl-ing maturity 

2560 3363 3882 1475 38 114 154 
2566 3371 3393 1493 44 115 152 
2567 3147 3800 1710 45 105 144 
2607 3456 3834 1687 44 114 148 
2610 4060 3963 1625 41 110 146 
2616 3125 3578 1610 45 120 156 
2617 3046 3979 1671 42 115 151 
2618 3380 3929 1493 38 115 149 
2621 2757 3733 1493 40 117 156 
2626 3303 3761 1542 41 111 151 
2627 3395 3793 1555 41 109 147 
2628 3652 3767 1582 42 112 146 
Grand meant 2959 3582 1397 39 116 155 
Sm+ 226 180 83 1.9 0.6 1 .0  
rsD ( W . 0 5 )  648 517 239 5.6 1.7 2.8 
cv ( 8 )  13.2 8.8 10.3 8.6 0.9 1.1 

+ Mean for all 25 selections. 



Table 4.1.7. Herbage, biological anl qrain yields, and days to 
fl-ing and maturity of the top 12 prcunishq lines of 
bi t ter  vetch (V. e m i l i a )  in preliminary yield t r i a l s  a t  
Tel Hadya. 

Selection Herbage Biological -in ~ a v s t o  
IFLVE yield yield yield 

(kg/ha) (k91ha) (kg/ha) fl-inq maturity 

+ Mean for a l l  25 selections. 

4.1.2.3. hUvbon vetch (Vicia -is) 

'Ihirty s ix  selections of mrbm vetch were tested in  microplot f ie ld  
trials a t  T e l  Hadya.'lhe tOtalbiologica1 yield varied fmo 3733 to 4933 
kglha, grain yield f r m  1389 to 2072 kq/ha, whereas the harvest index 
ranqed f r m  36 to 45%. N a r h  vetch s h m d  good cold toleram!e with 
rapid winter grcrwth and early maturity. The early genotypes were able 
to  set seeds and form pods before the & of la te  spring heat and 
escape damage f r m  brcmuape (OB&&?I& cxenata Fcsrk.). The to ta l  
biological yield was  therefore negatively correlated with days t o  
fl-inq and maturity ( ~ - 0 . 4 0 8 ,  R 0 . 0 5  and F-0.403, Pi0 .05) .  'Ihe 
d t s  indicate the need t o  search for early maturing genatypes of 
narkon vetch. 'Ihe 16 selections which combined high biological and grain 
yields, hiqh harvest index and sly maturity are sham i n  Table 4 .1 .8 .  



-1% 4.1.8. Biological and grain yields, and harvest index (%), days 
to fl-ing and maturity of the top 16 premising 
selections of mbon vetcfi (V. m h x e z ~ i s )  gram at Tel 
w. 

Selection Biological Grain Harvest Davs to 
IELVN yield yield yield 

(kg/ha) (@/ha) (kg/ha) fl-ing maturity 

2376 4933 2072 42 103 136 
2377 4785 1962 41  107 136 
2379 4543 1908 42 101 142 
2381 4234 1863 44 103 140 
2384 4298 1848 43 100 137 
2385 4683 1920 41  100 138 
2386 4386 1886 43 101 135 
2389 4366 1790 41  102 138 
2395 4420 1768 40 103 140 
2396 4459 1828 41  107 140 
2397 4650 2046 44 100 138 
2463 4475 1969 44 98 140 
2598 4122 1855 45 100 135 
2600 4283 1757 41  101 139 
2602 3945 1657 42 107 14 1 
2635 3919 1646 42 105 140 

(;rand mean+ 4353 1741 40 112 149 
SK+ 262 112 1.2 0.5 0.8 
LSD (PO.05) 739 3 14 3.3 1.5 2 .5  

+Mean for all 36 entries. 

'Itrenty five selections were assessed in microplot field trials at Tel 
Hadya. Herbage yield varied f m  1906 to 2719 kg/ha, -, grain 
yield varied f m  975 to 1429 kg/ha. Hungarian vetch showed scme cold 
toleram, had slm winter growth which was f o l l d  by rapid spring 
growth and long fl-irq per id .  'Ihe l m  herbage production is due to 
the low winter growth. Table 4.1.9 slmm the perfonmnce of top 9 
selections for both high m e  and grain yields. 



Table 4.1.9. Herbay, biological and grain yields, and days to 
fl-mg and maturity of the top 9 selections of V. 
paraonica in preliminary yield t r i a l s  a t  Tel  Hadya. 

Selection Herbage Biological -in Davs to 
IFLVP yield yield yield 

(kg/ha) (kg/ha) (kg/ha) fl-ing maturity 

cv (%I 13.2 8.7 10.2 0.9 0.8 

+ Mean for a l l  25 selections. 

Sixteen selections of this species were tested in minoplot f ield t r i a l s  
a t  Tel Hadya and the perfomace of the best six prcwising selections is 
shawn in Table 4.1.10. Herbage yield varied fmn 2107 to 2685 kg/ha, 
total biological yield varied frcan 2991 to 3881 kg/ha whereas, grain 
yield varied fmn 815 to 1128 kg/ha. ?he nop shcrwed a prostrate and 
cwpact growUl habit and a slm winter grm# follcrwed by h rapid spring 
gmwth. This makes the species more suitable for grazing than as a grain 
crop, although for grazing also it w i l l  be inferior to the underground 
vetch (Vicia sativa ssp. a m @ i c q n ) .  Its la# harvest index and lcwr 
grain yield were partly due to the prc6trate grawth habit that  makes seed 
harvest difficult. 

Sixteen selections of this species were evaluated in dcrq,lot yield 
t r i a l s  a t  T e l  Hadya. 'Ihe biological, herbage and grain yields of the 
best seven selections are sham in Table 4.1.11. Herbage yield varied 



fran 1733 to 2454 kg/ha, total biological yield fran 2739 to 3438 kg/ha, 
whereas: grain yield varied fran 777 to 1284 kg/ha. Althoqh frost 
susceptible, the crop was able to quickly after f- damage. 
'Ihe yields were, haever, poor. It gmws in areas receivmg 250 mu 
rainfall. It is a sprawl- vetch that needs rmc31 selection and 
hybridization before beconing acoeptable as a feed legume csop. 

Table 4.1.10. Herbage, biological and grain yields, and days to 
flowering and maturity of the tap 6 pranising selections 
of Vicia hybrida in preliminary yield trials at Tel Hadya. 

Selection Herbage Biological Grain Daws to 
IF'LVH yield yield yield 

(kg/ha) (kg/&) (kg/ha) fl-ing nraturity 

C;rand 2377 3426 949 109 154 
Sm+ 161 249 64 0.6 0.8 
Is0 (W.05) 475 733 185 1.7 2.3 

fx (%) 11.8 12.5 12.0 0.9 0.9 

+ Mean for all 16 selections. 

Sixteen selections we?x tested at Tel Hadya. m t s  of the top 6 
selections are shum in W l e  4.1.12. Herbage yield varied fran 2147 to 
3085 kg/ha, biological yield fnm 3763 to 5125 kg/ha, whereas, the grain 
yield fram 1618 to 2255 kg/ha. Lathyrus sativus was nkxlerately affected 
by mld in early qring. It is characterized by slow winter cJrowth, 
rapid grawth in the spring and lag flowering period. 'Ihe late rain 
famure3 attack by Wery mildew (Erisipbe pisi) when pcds were formed. 



Table 4.1.11. Herb%?, biological and grain yields, and days to 
f l - q  and maturity of the best 7 selections of V. 
p a Z a e s 3 m  in preliminary yield t r i a l s  a t  -1 Hadya. 

Selection Herbage Biological Grain Davs to 
IE'LVPa yield yield yield 

(kg/ha) (kg/ha) (kg/ha) fl-ing maturity 

Grand mean+ 2103 3011 1084 111 152 
Sm+ 198 201 93 0.5 0.9 
LSD (W.05) 583 590 270 1.4 2.8 
ol (%I 16.3 14.2 15.0 0.7 1.1 

+ Mean for a l l  16 selections. 

Table 4.1.U. Herbage, biolcgical and grain yields, and days to 
flarering and maturity of the best 6 pmnising selections 
of L a t h p  sativus in preliminary micrcplot yield trials 
a t  Tel Hadya. 

Selection Herbage Biological Grain Davs to 
IFLLS yield yield yield 

(kg/ha) (%/ha) (kg/ha) flcnvering maturity 

Grand m?dn+ 2523 4370 1879 116 164 
S a +  147 291 131 0.4 0.7 
LSD (FW.05) 433 857 386 1.3 2.1 
cv 10.0 12.0 13 0.7 0.8 

+ Mean for a l l  16 selections. 



4.1.2.8. ~ela- of yield w i t h  winter  ~IXWIA and phenology 

For cool-season feed-legume species winter growth and early flowering and 
maturity are inportant selection criteria. Table 4.1.13 shms the 
correlation coefficients of total biological yield with some major 
charaders. In V. sativa, V. ervilia and V. narbonemis, winter grmth 
is significantly correlated with total biological yield. Early winter 
grmth gives a good opportunity for early grazing, providing animals with 
green f&er in early spring when other feed are scarce. Leafy 
types of V. satin can be grazed in early spring. 

Days to f 1-ing and nnturity were negatively -elated with total 
bicmass pro3uction in V. sativa, V. ervilia and V.  is. ?he 
early genotypes of these species prcduced mre bi- than the late 
ones. In amtrast, in V. m c a  days to fl-ing and maturity were 
positively correlated with -1 bias~ss. ?his is mainly due to its slm 
winter grmth and late maturity (Figure 4.1.1) . h e  is a clear need 
to continue search for early maturing gen0Q-p~ of V. sativa, V. ervilia 
and V. h n e n s i s  and genotypeS with rapid winter grmth and early 
mturity in V. pmnica for the hi* elevation cold regions. 

Yield levels of V. sativa, V. ervilia, V. narbonensis and L. 
sativus, suggest that they could be used by fanners who want straw and 
grain for winter feeding. V. sativa could also be recoarmended for hay 
making in the spring, bhxeas, V. hybrida and V. paZaestina would be 
suitable 
yields. 

FORAGE LEGUME SPECIES 

Figure 4.1.1. Variation in Phenolcgy of 6 Vicia spp. and 2 Lathyrus spp. 
gram at Tel Hadya 1992/93. 



Table 4.1.13. Correlation of total bicmass w i t h  other agrco7canic t ra i ts  in six V i c i a  spp. and one 
Latbyrus spp.  in microplot yield trials.  

Cha.racters vicia V i c i a  
sativa ervilia 

Winter growth 0.465* 0.471* 
Days to start fl-ing -0.514* -0.725*** 
~ a y s  to maturity -0.528** -0.780*** 
Total seed yield 0.794*** 0.796*** 
Straw yield 0.932*** 0.334 
Hanrest Mex -0.281 0.527** 

V i u a  V i u a  
rErbmmsis p3mnica 

V i c i a  
palaestirla 

V i c i a  
hfirida 

* Significant a t P  = 0.05; ** significant a t  P = 0.01 and *** significant a t  P = 0.001. 



4.1.3. ?&mnmd Yield hials 

mperiments were carried cut to test pronising lines of mly-pod vetch 
a t  Te l  Hadya and of narkon vetch, -n chickling, dwarf chickling and 
ochrus chickling a t  Tel Hadya and Breda. These lines were selected on 
the basis of their  perfonnanoe in microplot yield t r i a l s .  T h e  t r i a l s  
were - and -qd as minoplots lxlt with larger plot size (28 m2). 

4.1.3.1. Advanced Yield hials of moly-pod vetch at 'Ira1 Badya 

'Ihirty six lines were tested a t  Tel Hadya. f iere  were great differences 
in winter growth, days t o  fl-ing and maturity, herbage yield a t  100% 
fl-ing, degree of leaf retention and harvest index. Herbage yield 
varied frcsn 2533 to 3265 kg/ha and yield fma 107 to 555 kg/ha. Seed 
yield was negatively correlated with days to f lowering and maturity (F - 
0.795 and -0.685, respectively, P<0.001) , although not the herbage yield. 
f i e  harvest index ranged f m  5 to 17%. The best twelve lines (high 
yield of bath herbage and seed) are shown in W l e  4.1.14. 

Table 4.1.14. Herbage, biological and grain yields, harvest index (%), 
and days to fl-ing and mturity for the top 12 lines 
of wooly-pod vetch gram in AYT a t  Te1 Hadya. 

Selection Herbage Biological -in HI Davsto 
I ~ V V D  yield yield yield 

(kg/ha) (kg/ha) (kg/ha) (%) flowering maturity 

2424 2811 2944 471 16 117 158 
2432 2790 3165 538 17 122 160 
2435 2564 3265 555 17 121 152 
2436 2893 2929 498 17 122 162 
2438 2603 3667 550 15 12 0 162 
2439 3163 3199 506 15 120 160 
2442 2894 3163 506 16 118 157 
2443 2617 2924 497 17 12 3 161 
2450 2867 2906 465 16 120 159 
2454 3103 3375 540 16 119 160 
2455 2889 3206 545 17 119 158 
2457 2881 3100 465 15 118 158 

+Mean for a l l  36 lines. 



Wooly-pod vetch is UMffected by hroomrape (QL-cr$andE m t a  Forsk) 
and tolerant of cold. It is also characterized by rapid winter growth 
with a long flowering period. 'Ihis gives the species the advantage of 
suitability for early grazing for a long period, even at mulerate to high 
elevations and in br-ape infested lowlands in the WANA region. 

4. I. 3.2. Mvancad yield trials of other vetches and chicklings at Tel 
lIaaVa ana - 

Twenty£ive &sing lines of Mlrbon vetch (Vicia naixaemis) and 
sixteen each of mgmnon chickling ( L a t h y  sativus) , dwarf chickl* (L. 
cicera) and ochrus chickling (L. cchms) were evaluated under ramfed 
conditions at two contrasting locations i.e. Tel Hadya and Breda, in 
three years 1990191, 1991192 and 1992193. me two locations were chosen 
to sample the environmental conditions of the cereal zone in Syria. 
climatic conditions during the three years are described in the 
corres~~nzlirq -1 Reports of the Legume Program. The two locations 
in each of the three years were treated as separate envkmmmt to give 
six envirormmts altogether, with annual rainfall range frcw 241 to 352 
nun. 

The experiments w e  sum in a triple lattice design with three 
replicates. Plot size was 5 x 5.8 m2. 'he exprimerrts were sown with 
an Ojyord exprimental drill soon after the first autwol rains.Seeding 
rate was 100 kglha. Field germination was abut 95% in all experiments. 
All plots received a basal dressing of 40 kg P205lha. observations on 
disease incidence, parasitic ma.% and n ~ ~ t c d e s  w e  made. Genotype x 
environment (GxE) interactions were analyzed using linear regression 

me study of gemtype (line) x envirOnmerrt interactions leads to 
successful evaluation of stable lines which could be used in Mure 
breeding prcqqames. 'Ihe %tability" is measured as a linear regression 
(b value) of line mean yield on the average of all lines in each 
environment. It is a measure of the resp~w of a particular line to 
changes in environment. Any significant deviation fmn the average 
response (k1.0) is because of the genotype (line) x envhnmmt 
interaction. In addition to the regression coefficient, deviation arcund 
T i o n  lines (q) is considera3 as a measure of stability. ?he best 
1- 1s cole which has him mean yield across environments along with 
-ion coefficient not significantly different froan 1.0 and the least 
devlatlon from regression ($) . Coefficients of determination (2 values) 
are also v t e d  froan linear regression analysis as a measure of 
goodness of fit. 

Results Of Itarbon vetch: 
wan total biological and grain yields and three stability parameters 
i.e. regression coefficient (b) , deviation a r c u d  regression lines (&) 
and coefficient of determination (I?) are given in Table 4.1.15. 



Table 4.1.15. Mean total biological ard seed yields and estjnmtes of 
stability for 25 lines of narbon vetch based 
on six environments. 

Lines Total biological yield See3 yield 
IE'LVN Ikalhal fkqlha) 

X b *% r' X b c q r '  
-- 

2561 4007 1.08 0.25 0.83 1362 0.86* 0.13 
2380 3958 1.06 0.12 0.95 1567 1.05 0.10 
2383 4211 1.06 0.07 0.98 1599 1-01 0.05 
2387 3618 1.04 0.11 0.95 1514 1.04 0.01 
2388 3949 1.02 0.09 0.97 1406 0.86* 0.07 
2390 3828 0.86* 0.21 0.95 1415 0.84* 0.19 
2391 3685 0.96 0.11 0.95 1369 0.84* 0.14 
2392 4119 1.16* 0.19 0.95 1543 1.19* 0.18 
2393 3818 0.94 0.07 0.97 1443 1.05 0.05 
2461 4051 1.03 0.13 0.94 1438 1.07 0.14 
2462 3968 0.92 0.12 0.94 1433 1.07 0.09 
2464 3960 0.80* 0.17 0.84 1328 0.81* 0.15 
2465 3952 0.95 0.09 0.96 1367 1.05 0.10 
2466 3694 0.93 0.13 0.93 1279 1.04 0.12 
2467 4068 1.01 0.09 0.97 1428 1.06 0.10 
2468 4008 1.14* 0.16 0.92 1377 0.92 0.10 
2469 4004 1.04 0.07 0.98 1444 1.04 0.09 
2470 3956 0.99 0.10 0.96 1363 0.99 0.12 
2471 3982 1.02 0.12 0.94 1437 1.03 0.09 
2473 4117 1.00 0.11 0.95 1476 1.07 0.10 
2474 3966 1.20* 0.21 0.96 1455 1.22* 0.25 
2475 3908 0.95 0.08 0.98 1487 1.04 0.06 
2476 3821 0.86* 0.17 0.97 1436 0.91 0.07 
2477 4149 0.92 0.02 0.94 1631 0.92 0.05 
2478 4127 1.08 0.05 0.99 1446 1.10 0.09 

Grand 3957 1442 
mean 
S K +  297 124 
ISD 582 242 
(F0.05) 

* Significantly different fran 1.0 at 0.05 probability level. 



Differences among the 25 lines for b t h  biological and grain yields 
were significant. Tatal biological yield ranged f m  3618 to 4211 kg/ha, 
while grain yield ranged f m  1279 to 1631 kg/ha. 011 the basis of 
environmental mean values (Table 4.1.16),  variations among environments 
were significant. Mean biological yield varied f m  1929 kg/ha at 
environment 4 to 5358 kg/ha at environment 2 ,  while grain yield varied 
fmm 677 kglha at envirormwt 6 to 2052 kg/ha at environment 1. Mean 
performanoe w a s  high at both Tel Hadya and Breda in 1992193, when 
rainfall was 277 and 285 nun and total m m h r  of frost days was 59 and 54, 
respectively. lhis indicates that narbon vetch could be adapted to lower 
rainfall areas with <300 nun and it tolerates the frost spells occurring 
during winter and early spring. Narkon vetch is also characterized by 
rapid winter g r d  and early maturity. 

Table 4.1.16. Mean total biological yields and seed yields (kg/ha) in 
Vicia narhmemis for the six environments. 

Wir. Lac. Year Rain No. of Biological Seed 
No. (nun) frost yield yield 

aays 
Yield Rank Yield Rank 

Mean 
LSD 
(5%) 

Pooled analysis of variance showed that the mean differences between 
lines and enviromnents were significant at (RO.05). The genotype 
(lines) x environment interaction cmpmnt was found to be significant. 
A larye portion of this was accounted for by the linear component. 

Considerirq the two ccmplex charaders, biological yield and grain 
yield, lines IFLVN 2383, 2473, 2477 and 2478 had high mean yields, 
regression coefficients not significant f m  unity and law ($) values. 
Tney would thus be considered as the most stable lines a- 
e n v ~ f s .  Fran our previous dservations, these lines showed greater 
cold tolerance and seedling v i g m  and early maturity. Their ful l  



exploitation in Mure bmdhg prc?ram wxld be beneficial. Lines IFLVN 
2392 and 2474 had hi* man ylelds, had -ion coefficients 
significantly abare unity a r d  greater devlatlon f m  regression 
suggesting that these lines are adaptd specifically to favourable 
environments. In contrast, lines IFLVN 2390 and 2464, had relatively 
him yields along with regression coefficient significantly below 1.0 and 
greater deviation fran rsgression revealing that these lines are adapted 
specifically to unfavaurable environmental d t i o n s .  'Iheir 
exploitation would prove to be very useful urder poor environments. 

Fmsults of cQmon cbi&lbg: 
Mean total biological and grain yields a- envkmmks and three 
stability parameters are given in Table 4.1.17. Differences anwng the 
16 lines for both biological and grain yields were significant. !I% 
biological yield varied fmn 2440 to 2950 kg/ha, whereas, the grain yield 

Table 4.1.17. Mean total biological and seed yields and estimates of 
stability m t e r s  for 16 lines of ccxlrrxl chickling 
based on six  envir-ommlts. 

Lines Total biological yield Seed yield 
IFLIS fkslha) Ikalha) 

X b +% I? X b ? s t  

587 2892 0.74* 0.22 0.74 975 0.72* 0.14 0.86 
504 2789 1.07 0.09 0.97 980 1.02 0.04 0.99 
505 2547 1.06 0.09 0.97 814 0.98 0.08 0.97 
508 2775 1.07 0.05 0.95 953 1.03 0.03 0.94 
510 2914 1.21* 0.13 0.96 1050 1.29* 0.13 0.94 
516 2695 0.92 0.15 0.90 806 0.96 0.10 0.95 
519 2835 1.20* 0.15 0.94 832 1.19* 0.08 0.98 
520 2665 1.05 0.13 0.94 804 1.05 0.07 0.98 
522 2766 0.91 0.07 0.97 888 0.83* 0.04 0.99 
527 2666 1.20* 0.09 0.98 930 1.22* 0.17 0.98 
528 2440 0.93 0.07 0.98 900 0.90 0.05 0.98 
529 2880 0.82* 0.U 0.92 962 0.86* 0.03 0.99 
530 2638 0.97 0.09 0.96 782 1.00 0.06 0.98 
531 2648 0.74* 0.09 0.94 822 0.78* 0.09 0.94 
533 2511 1.11 0.15 0.93 847 1.1 0.09 0.97 
535 2950 0.97 0.07 0.88 900 1.04 0.07 0.98 

-and - 2726 892 
Sm+ 236 115 
ISD 462 225 
(W. 05) 

* Significantly different fran 1.0 at 0.05 probability level. 



ranged frm 782 to 1050 kg/ha. On the basis of the e n v ~ l  rn 
values, environment 2 (Tel Hady. 1991/92) gave the highest biological and 
grain yields, while the 1-t biological yield was in enviroment 4 
(Breda 1990191) and the lawest grain yield was envimment 1, (Tel Hadya 
1990191) (Table 4.1.18) . Mean performance was relatively hi* at hoth 
Tel Hadya and in 1992193. Relatively high rainfall and oonducive 
tenpxatures at Breda in 1992193 encouraged develqment of diseases such 
as Asachyta blight (caused by Asm%yta pisi. f. sp. lathyri) cm camwm 
chickling. 'Iherefore, c ~ ~ n o n  chickling prcducd 1- biological and 
grain yields at Breda than at Tel Hadya during 1992193 (Table 4.1.18). 

Table 4.1.18. rn -1 biological yields and seed yields (kqlha) in 
Lathylvs sativus for the six envirommts. 

E m i r .  Lac. Year Rain No. of Biological Seed 
No. (m) fe yield yield 

days 
Yield Rank Yield Rank 

?he pled analysis of variance shmd that genotype (line) x 
environment interaction was significant and great portion of this was 
accounted for by the linear capnent. 

Lines I F I S  504, 508 and 535 had high yields a- 
envhxmumts and b values not significantly different from 1.0, and  la^ 
deviation around regression lines ( )  suggests that these lines are 
stable with wide adaptation. 1FI.U 510 and 527 were fcund to be high 
yielding, showing linear respowe to the changes in envbmmmtal 
carditiom. T h e s e  two lines wuld be for the irrproved and 
favourable environments. Twv lines IFLIS 587 and 531 were found to be 
hi* yielding lxlt less mqonsive to changes in the env- and thus 
d d  be qloited for poor envhmmenbl &tions. Inclusion of both 
these lines in future breeding progr- under unfa-able corditions 
would h! highly desirable. 



msulta of dwf chicklw 
Differences ammg lines for biological and grain yields were not 
significant (Table 4.1.19). Mean total biological yields across 
enviroments for the 16 lines ranged fnm 2987 to 3364 kg/ha, and for 

Table 4.1.19. Mean M a 1  biological and seed yields and estimates of 
stability paramters for 16 lines of dwarf chickling based 
on six emrironmlts. 

Lines Tbtal biological yield Seed yield 
IFLU: tkcrlha) (kqlhal 

X b *$ 2 X b ?% ?? 

501 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 

Grand 
mean 
sm+ 
ISD 
(W. 05) 

* Significantly different fnm 1.0 at 0.05 probability level. 

grain yields frm 1109 to 1240 kg/ha. Variatians a m q  emrirormmts were 
significantly different (Table 4.1.20). Mean biological yields ranged 
from 1819 kg/ha at Breda 1990/91 to 3895 kg/ha at Breda 1992/93, wtnxeas, 
seed yields ranged fnm 680 kg/ha at Exeda 1990/91 to 1685 kg/ha at Exeda 
1992/93. Breda 1992/93 gave the h i m  biological and grain yields, 
*le Breda 1990/91 gave the 1- yields. Statistically non- 



significant values were famd for line x envirommt (linear) interaction 
for both biological and grain yields, injicating that differ- anrmg 
mDst of the 16 lines regression coefficients w e r e  not p r d .  This 
reflects the narrow genetic diversity of the material under study. This 
was not the case in n a r h  vetch and ccammn chickling. % little 
variation in the regression coefficients indicated that most of the 16 
lines did not have different e n v ~ t a l  reqmnse. ltlo lines IFLU: 491 
and 492, showed high mean yields with ?ion coefficient 
significantly helm unity and low deviation frcan ~ t s  regression line, 
revealing that they are specifically adapted to unfavowable conlitiohs. 
IFLLC 501 and 486 were found to be high yielding, showing linear response 
to the c h q e s  in the environerrtal ccaditicms. These lines d d  be 

for the favourable envirom~?&~. Inclusion of both these 
lines in future breeding prcqrames aiming at develqing high yielding 
lines of dwarf chickling bmld he useful. 

Table 4.1.20. M f a n  -1 biological yields and seed yields (kglha) in 
Iathyrus cioera for the six emrircarmentS. 

hvir. Lac. Year Rain No. of Biological Seed 
No. (m) fm yield yield 

days 
Yield Rank Yield Rank 

1 'IH 1990191 
2 'IH 1991192 
3 'IH 1992193 
4 BR 1990191 
5 BR 1991192 
6 BR 1992193 

Mean 
LSD 
(5%) 

RRsults of oclmm chickling: 
Variation among envimmnmts was significant (RO. 05) for mean biological 
and grain yields (Table 4.1.21). Mean yields ranged frcan 546 (Breda 
1990191) to 3270 kg/ha ('El Hadya 1992/93), and fr~m 150 kg/ha (Breda 
1990191) to 1202 kg/ha (Tel Hadya 1992193) for biolqical and grain 
yields, respectively. 'Tel Hadya 1992193' was the highest yielding 
environment for berth biological and grain yields. 



Table 4.1.21. Mean -1 biological yields ard seed yields (kg/ha) in 
Lathyrus ochrus for the six environments. 

mir. Loc. Year Rain No. of Biological Seed 
No. fro& yield yield 

days 
Yield Rank Yield Rank 

Mean 
LSD 
(5%) 

Differences among the 16 genotypes (lines) for biological and grain 
yields were significant (Table 4.1.22) . Biological yield ranged frm 856 
to 1892 kg/ha, while grain yield ranged frcan 625 to 856 kg/ha. 'me 
highest yielding line was IF'LLO 548. This line had better tolerance to 
cold and drought w e d  with other lines. It has high yields across 
enviro-ts with y i o n  coefficients significantly different fmm 
unity and low deviations f m  regression. It could be r-ed for 
p r  environments with low rainfall and frequent cold spells. 

?he developrwt of forage legm~ cultivars fmm different species 
khich maintain a high level of perfonnmce over a range of environments 
is our main goal. Therefore, assessaent of gMotype (line) x environment 
-action is i n p o r n  in forage legums br- prcgram for 
evaluating prcwising lines for their adaptability. fie w of two 
omtrasting sites in three years could help us to identify adapted lines 
for specific envirorment. 

In depicting 'Fpoor" and I' good" envirommt, it seems -r?able that 
for biological and grain yields the envirmt should be precisely 
described for each species. For escurple, mhrus chickling is adapted to 
l m  rainfall areas and can ?ru.i on soil infested with Orobamhe because 
of its resistance, h t  is poorly adapted to areas with high frequency of 
frosts. In contrast, mrbon vetch ard dwarf chickling are susceptible 
to Orobanche, drought, ard frost spells at early spring. -fore, in 
our studies ochrus chickling was the 1- yielding species, whereas, 
narbon vetch and dwarf chickling were the highest yielders (Figure 
4.1.2). 



Table 4.1.22. Mean total biological ard 4 yields and estimates of 
stability parameters for 16 lines of ochrus chickling 
based on six enviwnwts. 

Lines Total biological yield Seed yield 
I D  (kulha) 

X b *% * X b 

185 
537 
538 
539 
540 
541 
542 
543 
545 
546 
547 
548 
549 
550 
551 
104 

Grand 
mean 
m+ 
ISD 
(-0.05) 

* Significantly different from 1.0 at 0.05 pmbability level. 

On the basis of the extensive testing reported here, serious 
considerations will ke given to release the most adapted lines in 
collaboration with national prqraw. In future, eqhsis will be laid 
on antinutritional factors such as Kl4A in L a t h y n ~ ~  qp., enhancement of 
cold tolerance in ochrus &&ling, increased leaf retention and high L/S 
ratio in camon vetch and wcoly-pod vetd~, early winter g r m t h ,  pod 
shattering and disease resistance in all species. 





chicklings (Lathyrus spp. ) are a droqht tolerant, protein rich food and 
feed leqme in areas w i t h  less than 350 inn rainfall. Lathyrus sativus 
is partidarly adapted to dry conditions. It was the major ampnent 
of hman diets and animal feed in the times of dmqht induced famines 
in Asia and Africa. One of the drawbacks of L. satiws, however, is that 
its excessive oonslrmption causes "Lathyrisa", a nervous disorder 
resulting in incurable paralysis of the 1- limbs of human being or 
dcmestic animals, which is attributed to the of the free amino 
acid B-~-0xalylamino alanin (BQAA) in seed. One of our main objectives 
in bre4ing chicklings is to develop lines nearly free frw, the 
neurotoxin (BQAA) and adapted to l m  rainfall areas and investigate the 
possible association of remotoxin with agmmmical and morphological 
characters of the genotypes and their reaction against iwectS and 
diseases. The chemical estimation of ExXA is quite laborious and 
expensive and this puts a limit on screening and further identification 
of 1 w  BOP9, lines. ICAIMA, in collaboration with the Grain F?sear& 
Laboratory of Winnipeg, Manitoba, Gmada, has developed a rapid method 
using near infrared refledanoe (NIR) . 
4.1.4.1. Evaluation of BOM wntent in near selections of Latbyzus spp. 

at Manitoha 

O m  h d e d  and sixteen samples, representing 70 lines of Lathyrus 
sativus, 24 of L. ciaera and 22 of L.  0 C l . r ~ ~  were assessed for their BOAA 
content using NIR. The results indicated that none of the Lathpus spp. 
lines was =-free, althouqh several of them were quite l m  in BOAA. 
samples of L. ciaera showed a ?arge fron 0.01 to 0.22% with a mean of 
0.16%. L. sativus,  s h a d  the biggest range fraan 0.16 to 0.74% with a 
mean of 0.48%, while L. c&ms lines were h i m  in m, ranging fran 
0.46 to 0.67% with a mean of 0.57%. Preseme of such a range in FiQAA 
content in available lines suggests that there is a good potential for 

L. sativus andL.  c i m  lineswith lcw BaAAoontent. Aboud El- 
salih (Der El-- Faallty of Agriculture), Phillip Williams (Grain 
Reaear& -tory, W-, a t o b a ,  m) and A.A. El M D m e h  

The sixteen prcunisirq lines of L. sativus, L. ci- and L. ochrus, wh ich  
were evaluated at Tel Hadya and E!x6% in  1992/93, were assessed for 
protein and BQAA contmts using NIR (NELJPM: Mcdel5000) at ICARDA. Every 
tenth sample was verified by Ma-Kjeldahl method for crude protein 
content, and by the mnventional chemical method of Eriggs et aZ (1983) 
for BOAA content. Results are sham in Tables 4.1.20a, b, and c. 



Table 4.1.23a. Qude protein (8%) and BQAA mntent (%) in 16 lines of 
Lathyrus sativus at Tel Hadya and Breda, 1992/93. 

Line 
IFLLS 

In L. sativus, the protein content ranged frcsn 24.1 to 26.2% at Tel 
Hadya and f n  25.7 to 27.6% at Breda. BQAA mntent varied f n  0.26 to 
0.47% at Tel Hadya and f n  0.36 to 0.47% at Breda. Lathyrus ciaera 
s h d  the 1- BQAA content which varied f n  0.077 to 0.344% at Tel 
Hadya and fran 0.135 to 0.40% at Breda. L. d u u s  lines had the highest 
BaAA content which varied f n  0.456 to 0.716% at  el Hady. and frm 
0.587 to 0.775% at Breda. These results ccslfirm the interspecific and 
intraspcific differences in BQAA content obtained frao NIR analysis at 
Nanitoba, Canada with other selectim of the three species. 

Cxnr observations demnstmte that lines with early maturity, and 
smller seeds of light cream mlcur contain law mncentrations of BQAA. 
mese C l I a r a ~  can serve as markers for selecting law BOAA lines and 
wmld be of particular significance in cur hr+hg program. 'Ihese 
characters will be given high attention in select- high potential lines 
with law BOAA mntent in F3 families in 1993/94. A.A. El Moaeim, M.C. 
SaXemadBaniWkoul. 



Table 4.1.23b. Qude protein (8%) and BOAA content (%) in 16 lines of 
Iathyrw ci- at Tel Hadya and B r d a ,  1992/93. 

Line 8[%) BOAAf%) 
IFLtC M Br M Br 

501 23.2 27.1 0.140 0.282 
586 28.8 27.1 0.340 0.363 
587 24.1 26.0 0.196 0.232 
588 24.5 25.7 0.186 0.214 
589 24.2 26.3 0.344 0.341 
590 24.5 24.9 0.148 0.198 
591 24.0 25.8 0.238 0.220 
592 24.2 26.0 0.096 0.176 
593 26.2 26.6 0.159 0.174 
594 25.9 25.8 0.173 0.167 
595 24.1 26.8 0.077 0.135 
596 25.2 27.7 0.262 0.221 
597 24.7 26.7 0.239 0.291 
598 24.6 25.2 0.342 0.400 
599 25.2 26.0 0.266 0.258 
500 32.2 24.7 0.142 0.317 
MBan 24.60 26.15 0.210 0.250 
SX+ 0.87 0.80 0.09 0.08 

Table 4.1.23~.  Crude protein (cP%) and BaAA mntent (%) in 16 lines of 
Lathyrus cchrus at Tel Hadya and B r d a ,  1992/93. 

Line 81%) BOAA(%) 
IFLU) m Br M Br 

185 26.5 27.7 0.535 0.611 
537 25.4 27.7 0.652 0.756 
538 25.6 25.9 0.572 0.658 
539 26.0 27.2 0.716 0.741 
540 25.9 26.9 0.600 0.742 
541 26.4 27.2 0.598 0.661 
542 24.4 25.6 0.589 0.587 
543 24.9 26.8 0.651 0.775 
545 25.0 27.3 0.456 0.608 
546 26.0 28.5 0.556 0.695 
547 26.0 27.9 0.545 0.704 
548 25.9 27.7 0.549 0.639 
549 27.8 27.6 0.558 0.612 
550 26.4 27.9 0.534 0.578 
551 26.7 27.2 0.490 0.587 
104 26.8 27.9 0.599 0.702 
Msan 25.98 27.31 0.580 0.670 
Sm+ 0.82 0.74 0.06 0.07 



4.1.5.1. Beed retention in mrmppl vetch 

An essential characteristic of a grain legume crop, ard a desirable one 
in a forage legume crop is the ability to retain its seeds long era-@ 
to allw mechanical harvesting at N 1  maturity. Pod shattering in 
casronon vetch reduces its popllarity as a forage legume nop for fallcu 
replacements. The vetch seeds germinating during the cereal phase of the 
rotation rep-t a seriw 'kwxl" problem. Therefore, a 
p r q r a n m ~  to develop non-shattering cultivars suitable for rechamcal 
harvesting was initiated in 1985, using three natural wild non-shattering 
mtants, with undesirable agronomic traits. 

'Ihe genetics of pod-shattering of aamn-~ vetch was studied by using 
PI, P2, F1, F2, El, Bcz, BC3, BC4 ard BC5 generations obtained fran 
nosses between mnshatterirq wild types and pranising breeding lines 
with highly desirable aqroncmic traits but with high proportion of pcd - 
shattering. 'Ihe results revealed that m-shatterirq trait is 
conditioned by a single recessive gene. Incorporation of this gene into 
agroncanically pramising lines was achieved by back-ing and selection 
for non-shattering trait in erect, leafy and early types. Six superior 
families, IFLVS (NS) 2565, 2558, 2557, 2014, 1448 and 715, w e r e  selected 
having 95-97% non-shattering pods as qpx& to 40-45% in the original 
M i n g  lines. 

Inoorporation of m-shattering gene into our breeding lines of 
cannon vetch resulted i n  a range of mn-shattering lines which are rn 
grum in sane countries. IFLVs 715 was releasd as a variety in J&. 
It is a variety of high L/S ratio, erect and relatively drought tolerant. 
'Ihe reduction of podshattering was sufficient to allw mrmal header 
harvesting at maturity with miniiml loss of seeds. Rduced pod- 
shattering at maturity in mnmn vetch is the major agroncmic advance 
achieved in ammn vetch. 

4.1.5.2. Studies on tbe hyhrida b&mm V. d v a  ssp. sativa ~ V. 
sativa ssp. €m@.i- 

To increase the w i v i t y  of vetch (V. sativa ssp. 
dnpkicap) and to inprare drcught and cold tolerance of cannon vetch (V. 
sativa ssp. sativa) m k  was initiated in 1989/90 to hybridize the two 
albspecies, to transfer and d i n e  the desirable traits and to increase 
variations for selection. In 1992, F3 families descending fran F, single 
plant selections of far crosses were selected. 'Ihe selected plants had 
4-9 undergraund pods, cold and drcught tolerance like V. sativa ssp. 
amphicap,  and more vigorcxls above grcund growth than the original 
ai@icarpous types. Selection for F, families was obtained by hiking an 
equal mmker of seeds of 20 F3 plants frcm the sel- F3 families. 
Because yield always gives lcu heritability values, we uses rearrent- 



restricted phenotypic selection (RIIPS), d c ' b  was - effective in 
-ing above grcuwl bi- yield and maintain reasoMble numbers of 
unaersround m- 
4.1.5.3. nutritional quality of I a t h y ~ ~  satiws by 

One of our main objectives of L. sativus keeding is developing prauising 
lines with low BQAA content and him yield. So far, little mrk has been 
d m e  to determine the genetic basis of variation in the neurotmrin 
cakent. Having identified low BQAA wntent (18 - 316 pg/g seeds) lines, 
a bp-cgram was started to study the genetic control of this neurotoxin. 

~n 1990191 four low m m m b x h  lines (testers) were c r d  with 21 
lines, making 84 crosses. Gene markers such as seed, fl- and stem 
col- were used to eliminate pads w h i c h  might have developed fmn 
self* and to identify F, hybrids. F, plants - obtained in 1991/92. 
In 1992, 192 families descending frcan F, single-plant selections of the 
84 crasses were seleded for e ~ l y  maturity, soall seed size and light 
meam seed oolour. lhese characters are considered major selection 
criteria for tareeding low neurotcmin (EOAA) L a t h p  sativus. 'Ihe 
material generated will be further anal- to study the inheritance of 
low BOAA content. 

4 . 1 4  -CI -08 of mmw (B- 
in mnar vetch 

Seven lines of c5umn vetch (Vicia sativa L.), namely IFLVS 713, 1429, 
2003, 2025, 2023, 2040 and 2052, were diallel mated to prcduce both 
direct and reciprccal nosses. IFLVS 713 and 1429 were found to be 
resistant, IFLVS 2003 was susceptible, whereas IFLVS 1429, 2052 and 2040 
were found to be highly susoeptible. The 42 F, seeds were obtained in 
1992193. ~n 1993194, the 42 F,'S with the seven parerrts will be tested 
for their resistance under artificial conditions in the plastic house. 

4.2. Relatiomhip of cold mlemwe w i t h  Bapp ~ i o ~ a a l  cud 
Biochmiaal 'lTaits 

In this study, the objective was to identify a technique f m  
cold tolerance that is quantitative, rapid, mprcducIble, sensitive, cost 
effective, e n v ~ l l y  independerrt and most importantly non- 
destructive. 

Bimhemical d-macbm such as mntent of various sugars in roots 
have been fcund by several workers to be inplicated in cold toleranoe. 
Also prqmrtion of clry matter distrhtion to roots, which auld . . =ly reveal the anwnt of sugars in the roots, was suggested as a 



trait to determine the ability of a plant to withstand cold. More 
recently, chlorqhyll fluorescene kinetics has been used to quantify the 
reaction of genotypes to cold stress. 

Preliminary studies cax ludd  during 1991/92 indicated that 
chlorophyll fluorescence kinetics measured on leaflets of stressed plants 
belonging to L a t h p u s  cchrus, Vicia sativa and V. ervilia could be a 
useful technique to measure the degree of cold tolerance/susceptibility 
on a species basis. W e r ,  this bxhnique is camparatively new and 
doubt has keen raised as to its reliability inspite of its ability to 
satisfy the requirements mentioned above, and the advantage of being 
highly capterized. 'Ihis study therefore tested additicmal W q u e s  
such as field scoring, sugar amtent in roots and proportion of dry 
matter distributed to roots to evaluate the validity of chi-11 
fluorescence technique. As the ultimate objective in this &xly was to 
identify cold tolerant genotypes specially in L. cchrus, ~ c h  has keen 
norrally classified as a cold susceptible species. 'Ihis technique was 
minly used to screen cold tolerant genotypes in L. oc"hrus during 
1992/93. In 1992/93, we had t w  accessions (numbers 82 and 109) of L. 
ochrus, which were found to be tolerant to cold during the 1991/92 
winter, to be used as controls. 

'Ihe results indicated that there was a close relationship (Y=- 
8.607X +64.82; r-0.841**) betwen the &lorophyll fluoresozce kinetics 
(Y) measured as the rate of rise in induced chlomFhyl1 fluorescence (Fr) 
and cold damage rating (X) (Figure 4.1.3) . 'Ihe total sugar content in 
roots, measured on contrasting genotypes shming various degrees of 
d m g e  due to cold, indicated that this M q u e  cadd be useful in 
screening plants on a species basis (Y-6.541X + 59.74; r--0.66*) lxlt its 
expression is dependent on the grcwth envimmmt, involves a destructive 
method, and it has failed to to the difference in cold damage on a 
genotype level within a species such as L. cchrus. 'Ihe pmprtion of dry 
matter distrhtion to r m b ,  haever, not only quantified the reaction 
at species level h t  also at gMotype level within a species, such as L. 
cchrus. It was independent of grcwth envirommt, measuremerrts obtained 
under plastic house condition wuld be related to cold effect under field 
condition; the disadvantage being that it too is a destructive mthcd an3 
can only be used to screen on a p .  line h i s  where individual plants 
can be sampled and analyzed. H. Ratimm, A.A. El mmim a d  M.C. Baxspla. 



COLD DAMAGE SCOFiE 

Bigure 4.1.3. Relationship b&wer~ cold daoMge score and the rate of 
rise in h i u c d  chlcapphyll fluorescence in stressed 
plants established under umtrolled d t i o n .  

Several so i l s  in WANA m l l y  shckv deficiency of baran. Field 
experiments ccnclucted in various parts of the mrld on different crops 
indicated that baran application alqxeciably hueased the seed yield 
although no visible baran deficiency synpton was observecl on any of than. 
A t  the biochemical level, a direct relation hetween bomn amcentration 
and of pollen t u b  length was noticed. 



The seed yield in mly-pcd vetch (Vicia villasa ssp. dasycarpa) is 
generally lm. l'be variability for this &am- anmqst the accessions 
evaluated so far at ICARDA was f& to he very narraw. Various reasons 
have been ptulatd for the lcw yielding ability of this species inspite 
of the fact that it prcduoes large rnrmber of fl-. This species 
fl- very late (128-151 days) in anparison with other forage legume 
species (93-120 days). Col.lsequently, the fl-ing, fertilization and 
seed formation coincides with unfavmrable conditicols such as cbmu@t and 
hot weather which in turn imy lead to reduced grain yield. In the 
present study, a preliminary imrestigation was carried cut to find cut 
whether application of boron on to the fl- had any influence on seed 
setting and hence the seed yield. 

A split-plot design with time of spraying as the main plot and 
concentration of boron as the subplots was used. 'Ibe m b s n t s  were  
replicated three times. Borax (Na$4.10&0, ll%bom) was used as the 
source of boron. Four concentrations of boron (0.0, 0.3, 0.6, and 0.9% 
by weight) were sprayed at 1008 flcweritq at tm different times (morning 
an3 evening). lbere was a gradual increase in seed yield with increase 
in boron concentration and spraying in the m o m  gave better results 
(seed yield 1131 kg/ha) than spraying in the eyening (seed yield 1033 
kg/ha) an3 0.9% cancentration of )amn gave hl* grain yield (1145 
kg/F) as against no boron mntrol (1054 kg/ha) (Figure 4.1.4) . M. 
Ratraam and A.A. El Momim. 

C o n r  of B o r o n  jn by w e ~ g h t )  

Figure 4.1.4. Effect of Boron on seed settitq in V i c i a  villasa ssp. 
aasy-. 



Experiments on response of food and feed 1- crops to draqht and 
genotypic differences in drought tolerance were repated for validation 
of results of 1992 season at the three sites in Syria - Tel Hadya, Breda 
and Jinderess. !Be objectives were: 

1. to quantify yield lasses due to drought, 
2. evaluate relative differ- in drought resistance and water-use 

efficiency (WUE) , and 
3. test a sinple method of field screening for evaluating respcow of a 

large numtm of genotypes. 

Site ahanctmistics 
Soils at Breda are him in silt and C a q ,  l m  in native fertility and 
nutrient holding capacity (lm CEC) , conpared to soils of Tel Hadya or 
Jirderess (Table 4.2.1) . Effects of l m  rainfall on crap grcwth were 
accentuated at Breda because of the l m  available water in these soils. 

Climatic corditions during the 1993 (1992193 crop season) at the 
three sites are sham in Figure 4.2.1. For the third mnsemtive year 
rainfall at Tel Hadya was 1 m  (277 mn) ccwpared to the long term average 
(352 nun) (Table 4.2.1). ~n 1993 rainfall at Tel Hadya was even lower 
than the rainfall at Breda (285 mn), the dhry site. 'Ihermal reg- 
(-- of frost and absolute minimum knpratuxes), in general, were 
similar to 1992 season at Tel Hadya and J-ess k u t  at Breda frost 
events were few (73 in 1992 oompared to 38 in 1993) and the absolute 
m i n b  himer (-6.5"C) than in 1992 (-8.2OC). 

Mperimental details 
Varying dro~@t intensity treatments were created by partial alleviation 
of draqht of the rainfed conditicms. Id?spmes to two kinds of drought 
patterns were studied. One was a drought cantinuurn created by applying 
a gradient of irrigation using a 1- sprinkler irrigation method 
both at Breda and Tel Hadya. 'Ihe quantity of water (irrigation + 
rainfall) received at the most w e t  end of the was 453 nun at 
Breda and 439 nnn at Tel Hadya. 

In an amther experiment at Tel Hadya three discrete drovght 
intensities, rainfed, least drotght treatment (with irrigation applied 
at frequent intervals), and a moderate drought (sbqqered irrigation 
frequemy of the 1- drought treatment) were meted by an overhead 
barn of sprinklers suspended over the crop and drawn by a mobile hose- 
drawn irrigation machine (M3000/125410, 56766 Ulmen, Germany). Quantity 
of water (irrigation + rainfall) was 448 nnn and 364 m in the least 
drought and moderate drought intensity treatments. At Jinderess, there 
irrigation facilities are not available at the experimdzal site, we 
studied genotypic differences in rainfed crcp. 
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Figure 4.2.1. Climatic conditions at Breda, Tel Hadya, and Jirderess, 
Syira, 1992/93. 



'Rblo 4.2.1. SCW selectedweather pammeters a t  the three experimental 
sites. 

Characteristics Breda Hadya Jinderess 

LDcation 
Lat i tude (N) 350 55' 350 55' 36O 22' 
mngitude (E) 370 10' 36O 55' 36O 41' 
Altitude 350 362 231 

Soil type* Typic Omamxerertic Palexerollic 
calcicorthid calcic chrcemxerertic 

rhodoxeralf 
c l a y  (%) 40-44 60-63 60-61 
S i l t  (%) 41-45 31-33 33-34 
sard 15-25 4-8 4 

Kjeldahl N (-1 100-650 210460 280-670 
WC lll?ltt€X (%) 0.3-1.2 0.5-1.1 0.5-0.8 
-a% (%I 30-50 28-29 20-24 
A c t i v e  l i m e  (%) 9-22 9-11 11-12 

Available water 12.3 14.6 14.7 
F ie ld  capaci ty  31.9 39.3 45.3 
~emment wi l t ing  19.6 24.7 30.6 

Weather 

Ra in fa l l  (m) 285 277 417 
term (1979-1992) 264 328 441 

Nmter of frost days 38 50 53 
lknprature (abs. min.) -6.5 -8.7 -8.0 

Nutrients awlied 

P (kg@) as t r i p l e  super- 
23 23 

* Based on USDA soil taxonCmy, 1975. 



Four gemtypes in each of the foln fmd (lentil, chickpa, faba bean 
and peas) and feed lqmes (Vicia sativa, L a t h y n ~ ~  sativus, Vicia 
nmbnensis, and Vicia villcsa ssp. c3a.sycat-p) were studied. Only one 
genotype (ACC. # 2650/2571) of Vicia satin ssp. @carp, a crop w h i c h  
bears both aerial and subterranean pods characteristic of the sutspecies, 
was included in the line-sour~e study at Breda and Tel Hadya. 

Plantings were done on 5 Dec at =&, on 10 Dec in the 1inesoUrCe 
trial at Te1 Hadya  el ~adya-1) and on 28 ~ e c  1992 in the irrigation 
trial with three discrete irrigation t r a m  at Tel Hadya (Tel Hadya- 
2) , and on 21 ~ e c  1992 at Jinderess. 

Soil misture: 
Total (averaged over all mops) soil moisture in the top 120 an soil 
profile during the crop season (Figure 4.2.2) showed that the soil 
moisture recharge continued for a longer period of tim at J- (a 
wet site), follaJed by Tel Hadya and Weds. At Tel Hadya there was a 
greater lmild up of soil moisture in trial 'Tel Hadya-1' w h i c h  was 
planted 18 days earlier. Soil moisture disctmqe pr-ed in the 
reverse order, with earliest being at Brda (Figure 4.2.2a). 
Supplemental irrigation enhanced the soil moisture status and delayed 
-t of discharge (Figure 4.2.233 and 4.2.2~). 

Soil moisture extraction patterns (averaged over the food and feed 
1eqm-e crops) in the 120 an sail depth for the rainfed (Figure 4.2.3) , 
msderate d r w t  (Figure 4.2.4) and least dr-t (Figure 4.2.5) 
treatments are sham for Tel Hadya, Breda and Jirderess. Q-ops extracted 
moisture frm the top 75 an at Breda, around 90 an at Tel Hadya and 105 
an at Jinderess, irrespctive of the irrigation treatments. Hocuever, 
hlk of the soil moisture was extrabed frm the top 60-75 an at Breda 
and Tel Hadya and around 90 an at Jind-. 

?he zone frm where intense soil misture extraction (depletion 
below the initial soil moisture status at planting) -ed was the top 
30-45 an at Breda and Tel Hady. and top 70 an at Jinderess. Differences 
in soil depth from where intense soil moisture extraction took place 
perhap reflects the zones of extensive root proliferation. Soil 
moisture recharge occund. below these depths as inlicated by the kuild 
up of soil moisture above the initial status at the t h e  of plantings 
(Figure 4.2.6 and Figure 4.2.7). lhis recharge at Br& and Tel Hadya 
was in the top 90 an kut occurred up to 120 an at Jinderess. In the 
trial Tel Hadya-1, the zone of intense soil moisture extraction was 
restricted to top 30 an only. Crop differences in soil moisture 
extraction were narnm at Tel Hadya, imth for food and feed legumes. 
Lentil and faba bean were more effedive in extracting greatex anwunts 
of soil moisture at Breda and chickpa clcsely f o l l d  by lentil at 
Jinderess (Figure 4.2.6) . Among the feed legun~~, Vicia villasa ssp ~~ and Lathpus sativus (Figure 4.2.7) were effective exploiters 
of soil moisture. 
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~igure 4.2.2. changes in total soil  iwisture (mwater in the top 120 an 
soi l  depth) averaged over food and feed legumes with time 
in (a) dmught (rainfed), (b) mx%mte dro~ght ((partially 
irrigated), and (c) least -t trea- at  Ereda, T e l  
Hadya-1, %1 Hadya-2, and Jinderess, Syria, 1992/93- 
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Figure 4.2.3. Average (over far food and f a r  feed legumes) soil 
moisture profiles in the drcught (rainfed) treatments a t  
Breda, Tel Hadya-1, Tel Hadya 2, and Jhkress, Syria, 
1992/93. 
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Pigum 4.2.4. Average (- four food and far feed legumes) soil 
moisture profiles in the md.erate dxniqbt (partially 
irrigated) treatments at Breda, Tel t~adya-1 and Tel Hadya 
2, Syria, 1992/93. 
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Figure 4.2.5. Average (over far food and f a r  feed legums) soil 
moisture profiles in the least drarght trea- at 
Breda, T e l  Hadya-1 and Tel Hadya 2. Syria, 1992f93. 
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Figure 4.2.6. Soil moisture balance (difference ktween sawing and 
harvest th) in the d?niqW m t m e n t s  in four food 
1eqnm.s at Breda, Tel Hadya (1= lineslxlrce and 2= 
discrete irrigation t r e a b m m t s ) ,  an3 Jinderess. Syria, 
1992/93. 



Figure 4.2.7. Soil moisture b a l m  (difference ming ard 
harvest time) in the druqht t r e a m  in fcur feed 
1- at Breda, Tel Hadya (1= 1- and 2= 
discrete irrigation treatmnts), ard Jinderess. Syria, 
1992193. 



T h e  differ- in soil moisture depletion patterns primarily 
reflect water extraction by the crop roots and this process seems to be 
strongly influenoed by environmental factors, primarily soil physical 
properties w h i c h  are not easily d l e  to modification. Studies on 
roots in filed grown plants will be useful in inproviq understarding of 
the dynamics of water use by these food and feed legume crops. 

Phenology and yield 
Faba bean was the first and chi- the last to flower, the differ- 
being more than 20 days (Table 4.2.2) . Q.op differences in maturity, 
h-er, were nanmd. Mean rainfed seed yield was 1- at Breda than 
Tel Hadya, hlt irrigated yields were similar (Table 4.2.3) . m n s e  to 
irrigation in shmt inass was larger than in seed yield and, therefore, 
the harvest indices in the irrigated treatments were lower (Table 4.2.3) . 

Table 4.2.2. Qop and cultivaral differences in days frcw s o w i g  to 
fl-ing and fl-ing to maturity in food and feed 
legumes at Breda, Te1 Hadya and Jinderess. 

Davs to flower Davs to maturitv 
Tel Hadva Tkl Hadva 

q* 1 2 Jin Br 1 2 Jin 

Lens 122 104 117 109 150 139 151 145 

8 = Ud-, Lens = Lentil, FB = Faba bean, VS = V i c i a  sativa, IS = 
Lathyrus satiws, VN = V i c i a  narbmmis, VVD = V i c i a  villasa ssp. 
aasycarp3. 



Table 4.2.3. Effects of irrigation on seed yield (t/ha) . 
Location Rainfed  irrigated SE LSD CV% 

seed yield (t/ha) 
Br4a 0.8 2.4 0.03 0.09 22 
Tel Hadya 1 1.2 2.1 0.09 0.36 52 
Tel Hadya 2 1.4 2.5 0.04 0.10 20 
J i n d e ~ ~  1.8 - 

Shoot mass (t/ha) 
Breda 2.4 6.7 0.07 0.20 20 
Tel Hadya 1 2.7 5.5 0.28 1.1 66 
Tel Hadya 2 3.1 6.8 0.07 0.21 17 
Jinaeress 3.7 - 

Harvest index (%) 
EXe& 36 36 0.5 1.3 14 
Tel Hadya 1 47 39 1.3 5.1 29 
Tel Hadya 2 46 40 0.4 1.0 9 
Jinderess 46 - 

Crop differences in rainfed yield were a l l ,  both at Breda and Tel  
Hadya and response to irrigation was large in Vicia r m k m e m i s  (Table 
4.2.4). 

Non-irrigated seed yield ms pasitively correlated with days to 
fluwering a- craps, genotypes, and locations (Table 4.2.5) d c h  
shcrwed that the time when dry  matter partitioning cownenced into the 
seeds (escape frcan draiqht), in the mrrw range of fl-hq duration 
of various crops and their genotypes studied, may not be an inportant 
constraint of seed yield in winter plantd legume csops in mediterranean 
environments if selection for adapted Nenelogy is practiced. Negative 
relationships b e h e n  time of flowring and seed yield are observed 
cammly in mops qrm in severe terminal -t envimments, such as 
spring-plantedchickpa inWANAorthepc6trainyseasoncrops inthewarm 
winter enviKorments of semi-arid tmpics (SAT), particularly wfien 
genotype. very diverse in time of flowering cutside the range of adapted 
group are included in a study. 

A closer relation between shoot imss and flowring time (hi@- 'r' 
values, Table 4.2.5) s h d  that late f 1-ing favors highex shoot mass 
prduction and may be an important consideration if feed (shoot mass) 
prcduction is the primry objective. 



Table 4.2.4. Crcp differences in rainfed and irrigated seed yield, shoot 
mass and harvest index at Btda., Tel Hadya, and Jinderess 
(each values is a man of fcur genotypes). 

Rainfed Irriqated 
Te1 Ham Tel Hadm 

crop* Br 1 2 Jin Ex 1 2 

Seed yield (t/ha) 
8 1.0 1.4 1.5 1.4 1.9 2.0 2.2 
Lew 1.1 1.4 1.5 2.0 2.8 3.1 3.3 
W 0.6 1.1 1.2 1.7 3.0 2.8 2.7 
Peas 0.9 1.0 1.2 0.9 2.8 2.2 2.3 
VS 0.9 1.2 1.2 2.2 2.7 2.2 2.5 
IS 0.8 1.2 1.6 1.7 1.1 1.0 2.1 
VN 1.0 1.4 1.7 1.8 3.8 2.6 3.4 
VVD 0.6 1.0 1.2 1.4 1.4 1.0 1.8 
SFJn 0.12 0.15 0.16 0.12 0.12 0.15 0.16 
LSD(0.0.5) 0.34 0.41 0.45 0.35 0.34 0.41 0.45 

8 2.4 
Iens 2.9 
W 1.8 
Peas 2.2 
VS 2.5 
IS 2.3 
VN 2.4 
VVD 2.4 
SFJn 0.30 
LSD(0.05) 0.87 

Harvest irrlex (%) 
6 42 47 48 41 39 46 38 
Lens 36 42 40 45 32 38 43 
W 33 58 58 60 49 55 55 
Peas 44 51 54 47 49 51 57 
VS 36 48 45 48 38 39 40 
IS 34 40 42 38 23 21 22 
VN 40 49 49 48 46 45 41 
VVD 23 37 35 38 19 20 22 
SExu 1.5 2.2 1.6 1.5 1.5 2.2 1.6 
LSD(0.05) 4.3 3.0 4.5 4.2 4.3 3.0 4.5 

8 = Qlickp=a, Lens = Lentil, FB = Faba ban, VS = V i c i a  sativa, IS = 
Lathyms satins, VN = V i c i a  narinmmis, VVD = V i c i a  villcsa ssp. 
aasycarp3. 



Table 4.2.5. Sinple correlation cceff icients (r) of nonirrigated seed 
yield and shoot l ~ s s  w i t h  other characters. 

Seed vield shoot nrass 
Tel Hadva Tel Hadra 

Character B r e d a l  2 Breda 1 2 

Days to fl-ing 0.33 0.30 0.18 0.44 0.53 0.43 
Days to maturity -0.20 0.18 0.19 -0.18 0.12 0.29 
Irrigatedseedyield 0.33 0.46 0.54 - - - 
Rainfed shoot mass 0.53 0.76 0.78 - - - 
Irrigated shoot mass - - - 0.48 0.86 0.71 

A t  Breda, only a mll prcprtion of Ma1 variation (45 to 50 %) in 
nonirrigated seed yield was amounted by phenology, shmt mass 
production, and potential seed yield (Table 4.2.6). Among variaus 
parameters, negative effects of crop duration (days to maturity) were 
larger a t  Eiceda, a dry site, which aplained 20-25% variation in seed 
yield (Table 4.2.6) . Selection for o p t b u m  crop &ration for mximm 
productivity would be bqmrtant a t  Breda. On the other hand, potential 
productivity was imre inportant than the @mmlogical traits a t  Tel 
Hadya. Studies on the mechanism of yield fonoation are likely to be wre 
rewarding i n  identifying crop t r a i t s  useful i n  genetic and agrancWic 
management options for enhancing yield. 

Table 4.2.6. Percent variation a-ted by each t r a i t .  

Seed vield Shoot wass 
Tel Hadya Tel Hadva 

Character Rreda 1 2 Rreda 1 2 

variation a-ted by 
Days to fl-ing 11.2 9 3.1 9.0 28.1 18.1 
Oays to maturity 20.6 0.7 1.7 24.5 0.4 1.3 
Irrigated yield 11.7 36.6 ? - - - 
Nonirrqatedshootuass 8.3 27.1 56.8 - - - 
Irrigated shoot mass - - - 10.3 54.4 59.9 

Mean yield (kg/ha) 
Nonirrigatea 1193 1918 1557 3257 4112 3535 
Irrigated 4832 4302 3380 9802 9985 8249 



Yield 1- 
Yield loss (%) was mmputed as (Non&res yield - stress yield) -------------- X 100 

(Nonstress yield) 

Effects of drought in seed yield lass were smaller than in shoot 
mass (Table 4.2.7) , perhaps because seed yield is a fraction of total 
bimas. As expcted, drcught at Rr&a caused 20% greater reduction in 
& yield than at Tel Hadya in crops planted arcurd. the reammmdd 
dates of planting and in spite of the fact that the total and axmlative 
hild up of the rainfall over the crop season was similar. ?his seems 
to be because of differences in rainfall distrilxltion (Figure 4.2.1) and 
the soil physical prcprties which rder less water available for crop 
grwth at Breda (Figure 4.2.2). Effects of l m  soil fertility at Breda 
are unlikely to be large because most of the legumes met their N d& 
thrcqh symbiosis, and Mdulation is generally adequate. A uniform basal 
application of 23 kg P205/ha was e l i d  to meet the P demand. 

Table 4.2.7. Average seed yield and shoot imss yield loss at Breda and 
Tel Hadya. 

w* Seed yield S h o c r t ~  
1- (%I 1- (%) - 

T e l  Hadya 1 
Tel Hadya 2 

* Excludes Iethpus sativus and Vicia villcsa ssp. da.syr2at-p which 
showed negative response to irrigation. 

Crop (Table 4.2.8) and genotypic differences (Table 4.2.9) in the 
loss of seed yield and shoot mass were large, ranging fran 10-80%. Armng 
the fccd legumes, chickpa was the least sensitive to droqht followed 
by peas, lentil, and faba hean on the criteria of seed loss. A negative 
see3 yield respohse to irrigation in lathyrus and VVD observed at Tel 
ILaaya (Table 4.2.8 and 4.2.9) is canfamledwith the effects of lodging 
in the irrigated txeatmmts. L e s s  lces in seed yield in chi- at Breda 
shwedthatitwasbestadaptedtodryconditionsandamongthechi&pea 
genotypes, ICC 4958 &oml mininaan seed yield lass. Yield losses, across 
genotypes of different crop, were correlated pasitively between Enda 
and Tel  Iiadya-1 and Tel Hadya-2 (Table 4.2.10) and this mrrelation was 
mxe close for seed than in shoot imss explaining nearly 50% variation 
in seed yield, the rest being due to genotype x enviromwnt interaction. 



Table 4.2.8. Percent losses in ncg seed yield and total biological 
yield due to drought in f e d  and food 1-, Tel Hady. 

Seed vield Total biolmical vield 
Tel Hadva TelHadva 

chi- 43.6 28.7 30.4 47.9 43.0 32.6 
Lentil 60.2 54.6 52.2 65.0 51.6 56.8 
Fababean 79.7 52.5 57.8 69.8 54.9 59.0 
Peas 59.3 35.5 49.6 59.3 31.2 50.5 

Vicia sativa 65.3 49.6 42.7 63.7 55.6 54.1 
Iathy.tus sativus 21.5 9.5 156.8* 53.8 56.6 33.8 
Vicia niwdmnensis 73.0 43.4 44.5 69.6 53.5 50.0 
vicia villasa 48.5 14.4 105.3* 63.9 54.8 49.1 

dasrcarpa 

LSD (R.05) 21.02 21.06 24.59 12.73 15.74 17.60 

* indicates that the norirrigated seed yield was higher than the 
irrigated seed yield. 

Thus both genotypic ard envhammtal factors are equally inportant in 
yield expression. On the other hard the 1m correlation between 
genotypic performanoe in shoot mass between the locations shmd that the 
environmental fadors  are mre daninant in its expression. These fixling 
are useful in the overall management of food ard feed legumes, depending 
upon whether the objedive is seed yield or feed yield. 

seasomlEtandw 
Seasonal Et a t  Breda was smaller than a t  T e l  Hadya or Jinderess (Figure 
4.2.8 and Table 4.2.11a and 4.2.11b). Differ- in seasonal Et between 
Tel Hadya and meda persisted in  the mdwate and least draugfit 
treatmrits because of the characteristic soi l  plysical properties a t  
Breda reducing total profile available water and also perhaps cmp 
interactions w i t h  frcst. 



Figure 4.2.8. Effect of irrigation on seasonal evapotrawpiration (Et, 
nun) &water-use efficiency (kg/ha/mn) in seed yield (SY) 
and shoot uass at Breda, Te1 Hadya (l=line-sauce and 2= 
discrete irrigation treatments), & Jinderess. Syria, 
1992/93. 



Table 4.2.9. Genotypic differences in percent losses in seed yield ard 
total biological yield due to d r u q b t  in feed and fccd 
legumes, Tel Ham. 

Seed yield Shoot umss 
Te1 Hadva 're1 Hadva 

'-w Br 1 2 Br 1 2 

a- ILC 482 50.8 26.6 20.8 55.7 41.2 39.7 
ILC 3279 49.7 34.9 28.7 44.7 47.6 30.3 
ICC 4958 25.9 24.2 39.4 43.7 45.9 20.5 
F83-47C 48.0 28.9 32.7 47.3 37.3 39.9 

Lentil ILL 4400 70.1 52.6 57.8 71.7 50.5 56.9 
ILL 4401 52.0 57.3 50.2 62.0 55.4 57.8 
ILL 2069 63.3 50.2 49.2 65.8 48.5 54.3 
ILL 5604 55.5 58.3 51.7 60.7 52.1 58.2 

Faba bean ILB 1814 80.5 45.7 58.6 66.8 48.3 56.6 
IIB 1811 72.4 50.5 62.0 67.5 54.0 62.7 
ILB 1270 80.9 54.7 54.8 72.5 55.9 55.7 
IIE 1266 85.0 59.3 55.6 72.3 61.2 60.9 

Vicia sativa ACC#2541 64.3 51.1 47.7 59.4 57.4 57.7 
-715 57.0 42.7 37.5 55.0 49.8 56.9 
-#I403 68.7 53.2 50.2 69.3 55.5 52.0 
-709 71.2 51.3 35.6 70.9 59.5 49.8 

L a t h y  sativus -347 45.5 47.4 32.2 51.3 63.3 45.5 
-205 6.2 1.3 -133.8 59.2 55.4 31.2 
-208 22.3 -9.3 -14.8 55.4 56.3 30.5 
-206 12.1 -1.5-110.7 49.2 51.5 28.1 

Vicia 

Significance NS ** *** NS * NS 



Table 4.2.10. Correlation of seed yield and shoot mass yield losses at 
Breda with losses in trials 'Tel Hadya-1' and 'Tel 
Ham-2 I . 

Seed Shoot 
yield mass 

Tel Hadya-1 0.691 0.398 
Tel Hadya-2 0.784 0.535 

Effects of wing date on seasonal Et were large (Table 4.2.11a) and 
a delay of 18 days in planting in the trial Tel Hadya-2, resulted in 19 
nun and 37 nun decrease in Ek in the rainfed and moderate drrught 
treatments. Cmp differences in seasonal Et were nalrrow but significant 
at Breda and Tel Hadya-2 (Table 4.2.11a) . Within a mop, seed yield was 
positively correlated with seasma1 Et and shoot mass, the correlation 
being closer in feed than in food legumes (Table 4.2.12). Relationship 
of Et with shoot mass (Figure 4.2.10) was similar to seed yield (Figure 
4.2.9) . Seasonal Et was linearly correlated both with seed yield (Figure 
4.2.9) and shoot mass (Figure 4.2.10) in all the mqe,  except chickpa 
which &awed a curvilinear respcase. 

llIlE 
WUE in seed yield and shoot -, in general, were higher in the 
irrigated than in the rainfed treatments (Figure 4.2.8, Table 4.2.11a and 
4.2.1lb). mis is contrary to the knmm responses observed in warm 
winter environments in the SAT, where WUE is always higher in the rainfed 
or dr-t treatmnts. Coefficients of detezmination of seed yield and 
shoot mass with Et and WUE (Table 4.2.12) were of similar magnitude. 

nrought resistance 
'Itro criteria were used for caparison of genotypic difference in drought 
resistance. Criteria one (Dm) was the estimates of slopes and 
intercepts predicted as rainfed seed or shcot mass yield frcan the linear 
regression of yield on nun water (irrigation + rainfall) in the line- 
source irrigation trials mnducted at Breda and Tel Hadya (Tel Hadya-1) , 
where a drought continuum was used. Genotypes with high inkrepts and 
low slopes were considered drought resistant. 

miteria two (DT2) was the standardized residuals calculated from a 
dtiple regression of rainfed yield on days to flmering and n e a ~  
potential yield (least drought, frequently irrigated treatment) in the 
trial Tel Hadya-2. Genatypes with stadardized residuals exceeding the 
value of 1.3 were reccqnized as significant since these wculd represent 
the top or tuttan 10% of the standardized residuals in the normal 
distrhtion m e  of these residuals; those w i t h  the negative value were . 
considered susceptible and those with a positive value as resistant. 
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Table 4.2.ll.a. Curdative evapotranspiratim (m water), (ET) and WUE 
(kg/m waterfha) for SY and TBY in four feed and feed 
l q n w  crops at Breda and Tel Ham. 

El' WUE seed yield WUEshootmass 
Q - o p I r r M I N I  M e a n I r r M I N I M e a n I r r M I N I M E n  

8 
FE 
Lens 
Peas 
vs 
IS 
VN 
VVD 

SE - 4.3*** 
Mean 350 277 
SE 5. I*** 

- 0.98 - 0.56*** 
7.1 4.7 4.4 

0.43 
Tel Hadya-1 
8.9 7.5 6.6 7.7 
5.4 5.8 6.8 6.0 
5.2 5.8 5.4 5.5 
7.2 9.2 7.6 8.0 
8.4 7.1 6.1 7.2 
6.5 6.2 5.9 6.2 
9.0 7.5 5.9 7.4 
6.0 8.5 7.6 7.4 

Tel Hadva-2 
6.1 6.6 8.8 
9.0 8.5 6.8 
7.9 8.2 6.4 
8.0 9.3 8.2 
7.4 8.2 6.8 
5.1 5.4 6.2 
6.5 8.3 7.3 

376 294 208 292 2.3 5.9 4.4 4.2 15.7 11.911.9146 
SE --6.3 - 3.6** -- 0.64* - 0.37 - 1.37* - 0.79*** 
Mean 377 283 203 6.5 7.6 6.9 14.7 16.4 17.3 
SE 8.6* 0.50 0.45 

Irr= full irrigation, MI= medium irrigation, NI= no irrigation. 
*,**,***, significant at 5%, 1% and 0.1% level of probability 
respectively. 



Table 4.2. llb. armulative water use (CWCT, m) and WUE (kg/m/ha) for 
seed yield (WUESY) a d  shoot l~ss ( m y )  in mol seascol 
food and feed legumes at Jinderess. 

V i c i a  sativa 
ratbyrus sativus 
V i u a  narbon 
V i u a  v i l l o s a  sutsp .  
aasr- 

Table 4.2.12. Simple correlation of seed yield and shoot mass with 
seasmal ETandWUEfor seed yieldandshootmass. (n-2= 
8; r (5%)=0.632; (1%)=0.765) . 

mow 
8 m F B  P F A V S  IS V N W D  

(a) Seed vield 



Genotypic differences in drought resistance, both for seed yield and 
shoot IMSS, were similar at Breda and T e l  Hadya on the criteria of DT1 
(Table 4.2.13 and 4.2.14). AmMlg foal legurrps, winter chickpea and awng 
feed legumes, Lathyrus was the rrost drought tolerant as these crops 

Table 4.2.13. Regression estimates of slopes (intercept and slope) for 
seed yield on mn water applied + rainfall at BE& and Tel 
Ha*. 

W€da Tel Hactva 
app Geno I n k  Slope Intc Slope 

Faba bean 

Peas 

V i c i a  s a t i n  

V i c i a  villosa 
h P .  dasycKpa 

ILC 482 
ILC3279 
ICC 4958 
F83-47C 
ILL4400 
ILL4401 
ILL2069 
IIL 5604 
IIB 1814 
IIB 1811 
IIB 1270 
IIB 1266 
ACC.#21 
ACC.#30 
ACC.#3 
ACC. #11 
ACC.#2541 
Am.# 715 
ACC.#1403 
Am.# 709 
AK.6 347 
ACC.# 205 
Am.# 208 
Am.# 206 
Am.# 76 
Am.# 586 
Am.# 588 
Am.# 121 
Am.# 683 
Am.# 535 
AcC.#lW8 
AAC.# 596 



canbind 1- slopes to irrigation with hi@ rainfed seed 
yield. 'The ranlung of the crops in the decr~a~ing order of drcught 
resistance was chi-lentibpea~faba bean both at Tel Hadya and Breda 
(Figure 4.2.11) . Among the feed legumes (Figure 4.2.12) the ranking was 
Uthylus satiWicia saixva = V. mxbmmsis>V. villosa ssp. ddsycarp 
at Breda. At Tel Hadya, V. showed a greater &Ought 
resistance combined with responsiveness to irrigation, which was also 
obsenred in the 1992 seascol. 

pigun, 4.2.11. Respanse of sane mo? season food 1- to line-scurce 
irrigation in seed yield at Breda an3 Tel Hadya. Syria, 
1992193. 



Qap and genotypic differences in the slopes for total biological 
yield were similar, except that the differences were mall and peas 
sh& the mall& slopes cmpred to any other nop at Tel Hadya (Table 
4.2.14). 

On the criteria of LYI'2 one chickpa genotype (ILC 482), two 
genotypes of Lathyrus (Ace #208, and R06) and one gMotype of Vicia 
nxbmemis (Act # 5 8 8 ) s h d  a significant draqht resistant response 
(Table 4.2.15) . 

F i w  4.2.12. -of - -1 season f& legumes to 1- 
lrrlgatlon in seed yield at 6nda and Tel Hadya. Syria, 
1992193. 



Table 4.2.14. Regression estimates of slopes for total biological yield 
on mn water applied + rainfall at Pxda and Tel Hadya. 

BreAa. Tel Hadva 
app GemJ IntC Slope Intc Slope 

&ckP= ILC282 2110 12.89 2877 14.35 
ILC 3279 2750 11.34 2866 18.72 
ICC 4958 2134 11.53 2582 15.72 
F83-47C 2298 14.20 3144 13.88 

ILL 4400 1725 34.27 2787 26.52 
ILL 4401 2046 27.27 3109 25.12 
ILL 2069 1677 32.14 3435 22.40 
ILL 5604 1987 30.17 3534 25.13 

ACC.#21 2122 25.61 3355 22.30 
ACC.#30 1594 21.04 2158 8.77 
ACC.#3 1268 18.09 1992 6.78 
Acx. #I1 1290 16.65 1978 7.50 

Vicia sativa ACC.#2541 2196 21.45 2343 29.27 
ACC.# 715 1841 20.80 2985 22.26 
=.#I403 1235 27.71 1552 12.91 
ACC.# 709 1420 27.20 1922 25.83 

vida villasa =.# 683 1848 25.82 3246 25.87 
m P .  Am.# 535 1476 27.37 3337 27.51 

ACC. #I088 2263 17.40 3342 21.31 
ACC.# 596 1161 30.17 3049 29.26 



Table 4.2.15. Dr-t toleranz index (LYI'I) for seed yield (SY) and 
total biological yield ('BY) at Tel Ham. 

SY tksthal DTI TBY (kqlha) DTI 
NI Irrig NI Irrig 

Lentil 

Fakn bean IU31814 1220 2931 0.21 2352 5395 -1.42 
IIE 1811 895 2395 -0.61 1585 4357 -2.10 
IIB1270 1214 2822 0.25 2090 5105 -1.87 
IIB1266 1259 2917 0.44 1980 5342 -2.09 

Peas 

V i c i a  sativa ACC.#2541 1412 2709 -0.19 2738 6781 -0.45 
ACC.#715 1406 2262 -0.09 2958 7087 -0.81 
ACC.#1403 1052 2151 -1.73 2100 4541 -0.49 
Am.# 709 1126 1792 -0.61 2610 5357 -0.33 

V i c i a  narkonemis ~cc. # 76 
Am.# 586 
Am.# 588 
ACC.# 121 

V i c i a  vi l lcsa Am.# 683 974 1062 -0.38 2678 5902 -0.18 
subsp. adsVcKpa 

Am.# 535 1054 1133 -0.27 2810 6181 -0.46 
ACC.#1088 987 983 -0.37 2651 5942 -0.81 
ACC.#596 941 909 -0.30 2562 4668 0.68 



Cabzlusionm 
J-ing on the criteria of yield loss as well as on the DT1 criteria, 
bthyrus satiws was the most drought resistant crop among feed 1- 
and chi- among the food l m .  Amng the crops studied the least 
response to irrigation in the above two nops suggest that these will 
benefit relatively less in the years when there is a good rainfall. N.P. 
Baxena and H.C. m. 

4.2.4. Rssponsa of Vicia  d v a  subsp. an@- to Ibarght 

Anphi-, having pods hoth akuve and below ground, is known to omvr 
in several legumes including Vicia sativa. An@capms ncps thus leave 
a seed bank in the soilwhic31 results in establishment of a selfseeded 
crop next season. ?his trait is of bprtame in develop* a ley- 
fanning system. Effect of a drcught contjmnrm, created by a line- source 
sprinkler irrigation system, was studied on the distribution of above- 
ground (AG) and below- (BG) seed yield, shoot mass and harvest 
index in an accession (Am. No. 2650/2571) of Vicia sativa subsp. 
aw@carp3 at Breda and Tel Hadya sites. Total seasonal precipitation 
at Breda and Tel Hadya was similar, as already irdimted earlier. 

Rainfed crop took 137 days to fl- and 174 days to mature at Breda 
and 122 and 161 days, respectively, at Tel Hadya. m e  effects of various 
levels of moisture supply on fl-ing and maturity were studied at Tel 
F a .  Days to fl-ing and maturity as the moisture supply 
increased (Table 4.2.17). 

'Ihe tested accession showed rather l m  yield potential. Under 
nearly non-limiting msiture supply, about 3.0 t/ha of total shoot mass ;a 

and 0.8 t/ha of seed yield was prdmed. QTcp grawth and prcductivity 
was drastically reduced because of drouqht with rainfed yields of shoot 
biomass and grain being less than 1.0 t/ha and 0.2 t/ha, respectively 
(Table 4.2.17). 

T h e  total and the akuve m (AG) biomass yields of the crop 
inmeasd linearly as the msiture supply was increased (Figure 4.2.13, 
W l e  4.2.17) . Ihe belm gravd (BG) seed yield response was, hmaer, 
quadratic with yield maximization marring at around 400 nun of total 
mositure supply (rainfall + irrigation). Thus, the BG seed yield has 
less sensitive to drought than the AG seed yield. 

Crcp perf- better at Erwia than at Tel Hadya, particualrly in 
tenas of BG seed yield. M s  reflects the adaptation of the nop to 
wurser soil texture cumm in Ereda in contrast to Tel Hadya. N.P. 
~axslla, M.C. ~wrma aad A.A. ~l mim. 



Figure 4.2. U. to a gradient of wter (irrigation applied + 
ramfall) on seed yield in Vicia d v a  ssp. amphicarp 
a d  particsiulg in above gram3 and belm seed 
yield. Syria, 1992/93. 



Table 4.2.17. Eff& of different levels of moisture supply above the seam1 precipitation on the performme of vicia 
sativa subsp. arqpbicarpa at Breda ard T e l  Hadya, 1992193. 

A d d i t i d  llpistrne Days to mys to ?+hJve UndercalUKr3 Total 
nprPlY (m) fl- fl- ~ h m t  mass Seedyeld HI S k n t  M S e d  yield HI S h e  mass Seed yie ld  

(t/ha) (t/ha) (a)  ( t / W  ( t lha)  (%) ( t lha)  ( t 1 W  

Breda 
168 - - 1.66 0.22 11.7 1.93 0.58 29.8 3.59 0.80 
158 - - 1.58 0.12 5.8 1.46 0.50 35.0 3.04 0.62 
140 - - 0.57 0.05 8.6 1.13 0.35 32.1 1.70 0.40 
119 - - 1.55 0.22 11.9 1.44 0.49 33.3 2.99 0.71 
94 - - 1.29 0.16 12.7 1.27 0.43 35.5 2.56 0.59 
61  - - 0.81 0.05 6.2 1.07 0.33 32.6 1.88 0.38 
25 - - 0.61 0.03 5.7 0.54 0.20 37.2 1.15 0.23 

0 137.0 174.0 0.46 0.03 5.6 0.51 0.18 36.7 0.97 0.21 =- - - 0.225 0.053 2.14 0.170 0.067 2.49 
Ln, (0.05) - - 0.662 0.155 6.30 0.501 0.197 7.32 
W%) - - 42.18 95.12 50.34 29.14 35.00 14.6 



chidclings are h s m  to contain B3AA in seed which results in reduced 
nutritional value of this dherwise valuable food and feed legume. In 
our 1991/92 season study we okemed that drought increased the BJAA 
content in the seeds. This asp=& w a s  m e r  studied in the 1992193 
season sylysing seeds of four different genotypes of Lathpus sativus 
under different mwiture regime t r e a m  in the drought &Aies 
described earlier. The protein content of seed was also ewmined. 

In the expriment W e  3 levels of moisture supply here created at 
Tel Hadya to simulate different degrees of draqht (Table 4.2.18) results 
on BaAA content confirmed the otswations of 1991/92; the BOAA content 
increased as the level of draqht increased (nwisture supply d e c r d )  . 
?here was no significant genotypes x moisture supply interaction. 

In the experiment with the line swrce sprinkler system where a 
gradient of dr-t was created both at Tel Haw and Breda, the effed 
was similar to that obtained in the above mentione3 expriment. There 
was a negative correlation between total seasom1 moisture supply and the 
BaAA mtent in seed of all the genotypes (Table 4.2.19) , althoqh there 
were genotypic differ- in the rate of response. ?he correlation was 
stronger in Acc No. 206 at Breda and in Acc No. 205 at Tel Hadya. 

Response to increased noisture supply (deneasad drought) was 
positive (Table 4.2.19) . This reqonse is rather surprising and is in 
contrast to the response otserved in other grain legumes such as 
chi-, where the protein content terds to increase in dro@?ty 
conditions because of greater sensitivity of carkchydrate acaamlatlon 
in the seeds to drought. ?his contrasting response of chickling needs 
to be further investigated. 

Table 4 . 2 . U .  Effeds of dmtqht on % BOAA content in the seeds of 4 
chickling genotypes, Tel Hadya, 1992/93. 

Level of arcqht 
Genotype Acc # Severe Molerate None Mean 



Table 4.2.19. Correlation coefficients k e t w e n  seasma1 misturs supply 
varied through a linesource sprinkler system, and the 
levels of protein aid BQAA content in faur genotypes Of 
Lathpus at Bseda and Tel Iiadya. 

Protein % % BQAA anent  
Genotypes Breda Tel Hadya Breda Tel Hadya 
Act# 

4.3. &tation Effects on Beed Bank of Vetch 

In the 1989/90 season an undeqrourl vetch (V. sativa ssp. amphicap) - 
barley (AS46/Atlas) trial was ccnmenced. In the year of establ' 
fan grazing treatments were inpcsed. ,were: w z d  in ='k 
March or April or not at all. In the follaang year, plots were sown to 
barley and vetch was allwed to ccme LIP as volunteer. IXning the 1991/92 
to 1992/93 seasons, the vet& was a l l 4  to self -te. At the 
winning of the 1992/93 season, seedling emeq- was m8asured. E x h  
plat was divided in two parts. At 100% flumrmg one half was cut for 
estimations of herbage yield, d l e  the second half was harvested at 
maturity. Above ground bianass and seedbank size were measured. 
Gezminability of the undeqrourl seedbank was also determined at 
bimthly intervals after seed maturity. 

Ihe pattern of seedling 9- is d€scribed in Table 4.3.1. Zhe 
mjority of seedlings emerged at the beginning of March with at least 85% 
emerging at the end of the mnth. An average of 37 seedlirqs/n? had 
emerged by the end of April. There was no significant difference between 
treatments indicating that during successive regemrations any difference 
in seedbank sizes had evened out. 

Table 4.3.2 s h m s  the aboVegraud bi- figures at 100% fl-irrg 
and at maturity for the 1992/93 season. Them was no difference between 
the 1989/90 treatments. lhis is not w i s i n g  since there was no 
difference in the seedling emerq- figures. Likewise there was m 
difference between the 1992/93 treatments. This perhaps reflects the 
very poor aboveground seed prcdudicm during the season. 

seedbank status at maturity (1992/93 season) is described in Table 
4.3.3. Although~seednumbersrangedfr~1429  to2502 seed/n?forthe 
1989/90 treatments, there was no statistical difference. ~s is 
reflected in the lack of treatment difference for the seedling emergence 



and abovegrcrund biomass data. L i J c d s e  for the 1992/93 treabmmts there 
was no difference between cutting a t  100% flowering and harvesting a t  
mtur i ty  (except for the m y a z i r q  treatment). This d d  be due to  
umhqmwd sed formation ta)ung place before the cutting treatment. 

Table 4.3.1. Seedlings V e t l c e  in the 1992193 season for underground 
vetch plats which in the year of e s t a b l i s  (1989/90) 
had been grazed in F e b m w y  or March or Ppril or nut a t  
a l l .  

Grazing treatment Seedlincr eaemence (PlantsIm2) * 
(1989/90) 3/3/93 17/3/93 31/3/93 14/4/93 28/4/93 Total - 17 8 4 2 1 32 
March 26 8 1 1 1 37 
April 28 10 2 1 1 42 
No grazing 19 9 2 1 1 32 

* ~ c h  figure is a man value derived fran 3 rep; per treatment and 4 
quadrants per replicate. 

Table 4.3.2. Aboveground biomass for self regenerating plots of 
undergmid vetch for the 1992/93 season. In the year of 
es tabl ishmt (1989/90) plots were grazed in February or 
March or April or not a t  a l l .  

mazing treatment Abovgnamd bicmass (ka/ha) 
(1989/90) 100% flowering Maturity ~ s a n  sm-. Sig. 

657 873 765 460 n.s. 
March 903 830 866 380 n.s. 
mil 1351 1026 1189 271 n.s. 
No grazing 856 1576 1216 554 n.s. 



'Ihble 4.3.3. Seedbank status for self regenerating plots of 
vetch after the 1992193 seed-set. In the of 
establishnwt (1989190) plots were grazed in F e l m m y  or 
March or Apr i l  or not a t  a l l .  In the 1992193 s s son  each 
plot was subdivided and cut a t  100% £1-ing and 
harvested a t  maturity. Each valm is a wan derived frcan 
3 reps per m t m e n t  and 3 core-samples per subplot. 

Grazing cutting ~ / f  Mean SN- LSD 
treatment treatment 
(1989190) (1992193) 

Febru=y 100% fl-ing 1398 
Maturity 1461 1429 169 n . s  

March 100% fl-ing 2176 
Maturity 2628 2402 241 n.s. 

April 100% fl-ing 2786 
Maturity 2218 2502 783 n.s. 

No grazing 100% fl-ing 1335 
Maturity 2912 2123 316 831 

Mr331-l 2114 
S K +  645 
LSD (I'=O.OS) n.s.  

Table 4.3.4 shows the seed softening 7 after seed maturity. 
oil average there was 80% hardsededness a t  the begvlning of -. lh is  
declined to 58% during autunm with the sharpest decline occurring during 
s q t e m b y .  lbere was som difference between treatments over the f i r s t  
3 deternunations with maturity treatments being around 10% 
1-. Ken Street and A.A. El Monein. 



Table 4.3.4. Hardseed kealdam for the umhpmxd seed mmponent of 
the vetch rotation trial beginning June 1993. 
In the establishmmt year, plots - grazed in Fetxuary 
or March or April or Mt at all. In the 1992/93 season, 
each plot was divided into tm, one plot was 'grazed' at 
100% flowering, the other at maturity. m e  numbers in the 
body of the table are percentages of seeds which did not 
germinate or imbibe. 

Q-azing Cutting Samlim dates 
treatment treatment 23/6 6/7 2217 8/8 719 21/9 11/10 SE LSD 

F e k U a I y  Fl-ing 82 87 87 65 69 
Maturity 64 72 72 67 64 

March Fl-ing 80 82 82 83 70 
Maturity 78 82 82 69 71 

April Fl-ing 81 86 85 78 77 
Maturity 80 80 80 76 79 

NO grazing ~lcwering 85 80 80 72 72 
Maturity 85 69 69 8.3 67 

Maan 79 82 79 74 71 
SEMf 6.6 6.2 5.5 6.8 5 
LSD (W.05) 14.2 n.s. 11.9 n.s. 

4.4. Forage Isgrrme Pathology 

lhe prqm of feed legume irrprovewnt of Vicia spp. and chicklings 
(Lathyzus spp.) has identified pranking gemtypes of these species in 
tenn of yields and adaptation. lhe objectives of the pathology section 
is to evaluate the selected genotypes for resistance to the major 
diseases and rmke available infonmtion on sources of resistance to 
individual and multiple diseases. Since the feed legume genotypes are 
not yet widely gram in the WANA region, the relative hprtance of the 
diseases on the genotypes shmld be mnitored annualy throqh disease 
surveys. This would identify the major diseases and their potential 
ec&c siqnifi- in different agroecological areas where the 
are grown. 



4.4.1. Screening for  ise ease Resistance 

4.4.1.1. Evaluation of -lam accessions in the field 

Gemplasm accessions of five V i c i a  species and two Lathyrus species were 
evaluated for resisbnce to asc031yt.a blight and botrytis stem blight in 
the field, aml to powdery mildew in the greenhouse. lhe results are 
presented in Table 4.4.1 and 4.4.3. V i c i a  species had sane accessions 
that were resistant to each of the three diseases except V. palaestina 
which had no resistance to panldery mildew. V. narbmnsis had one 
accession (56612381) hhich was rated resistant (R) to pow3ery mildew, Fmt 
all other V i c i a  species shmd moderate resistance to Ascod~yta blight, 
lxJtrytis stem blight and mery mildew (Table 4.4.1) . Same lines had 
resistance to nultiple diseases and they are presented in Table 4.4.3. 
Lathyrus sativus and L. ciaera were susceptible to the three diseases and 
only one selection of L. sativus (3491564) was nlcderately resistant to 
Ascochyta blight and two selections (4101510 and 4101524) were mdeately 
resistant to powdery mildew (Table 4.4.2) . None of the L. satiws and 
L. ciaera accessions dmed nultiple disease resistance (Table 4.4.3) . 

Table 4.4.1. Disease reactions of some prc6nising selections of V i c i a  
species at Tel Hadya in 1992/93. 

V i c i a  spp. Disease No of accessicms shawing disease rating 
(no of am. ) of readion 

1 2 3 4 5 

V. sativa Asc. blight 0 8 27 15 0 
(50) Bot. blight 0 14 25 11 0 

P.mildew 0 8 26 16 0 
V. nat-bonensis Asc. blight 0 2 14 9 0 
(25) Bot. blight 0 8 13 4 0 

P.mildew 1 15 8 1 0 
V. ervilia FEZ. blight 0 12 7 6 0 
(25) Bot. blight 0 6 8 11 0 

P. mildew 0 23 2 0 0 
V. palaestina Asc. blight 0 5 11 0 0 
(16) Bot. blight 0 5 6 5 0 

P. mildew 0 0 0 9 7 
V. hybrida Asc. blight 0 16 0 0 0 
(16) Bot. blight 0 13 3 0 0 

P.mildew 0 7 6 3 0 

+ Disease reaction for d y t a  (Asc.) blight and Botrytis (Bat.) stem 
blight from field and mildew (P. Mildew) fram q r e ;  
l=resistant (R) , 2derately resistant (MR), 3=Intermediate (I), 
4--susceptible (S) and 5=hily susceptible (HS) . 



Tabla 4.4.2. Disease reactions of Fapnisiq Lathyrus species at Tel 
Ham, 1992193 

Iathrrrus sro. Disease No of acoessions showim disease ratim of 
3 4 5 

L. sativa Asc. blight 0 1 13 2 0 
Bot. blight 0 0 4 9 3 
Fwd. mildew 0 2 7 14 15 

L. cioera Asc. blight 0 0 4 5 0 
Bot. blight 0 0 5 4 0 
Pcw. mildew 0 0 0 9 0 

4.4.1.2. Evaluaticm of IathyIus sat ivus t o w  blight at Breda 

Lathyrus species gram in advanced yield trials and adaptation trials at 
B r d a  station developed wickqxead  disease synptcns in March 1993. 'Ibe 
disease was identified as ascocfyta blight and the field diagnosis was 
confirmed by isolation and identification of Ascochyta pisi in cultures. 
T h e  reaction of dif f went selections are in Figure 4.4.1. 'Ibe 
area was planted with several Lathyrus and V i c i a  species, M only L. 
satiws was infezted. Lathyrus ci-, L. ochrus and V i c i a  narkonensis 
were free f m  infection. The ather Lathyrus species in the trials are 
also hosts of the same fungus, M did not get infeded. ' Ih is  m y  be 
because they were resistant or that M u m  was not available in all 
plots. 

Lines of V i c i a  and Iathyxus species that were resistant and moderately 
resistant in the 1991/92 disease smeahg were re-evaluated in the 
greenhouse to confirm the resistance. A total of 29 selections (6 of V. 
sativa, 12 of V. na&wnemis, 7 of V. ervilia, and 8 of L. s a t i v a )  were 
evaluated. Fesults are prmted in Figure 4.4.2. None of the 
selections was resistant and only one selection of V. narkonensis (S 
2397), tvm of V. sativa (S 2495 & 2497) and three of V. ervilia (S 2509, 
2510, & 2517) were derately resistant. M.T. Huhqa, A.A. El Momim a d  
M. Bellar. 



Total number of lines per trial is in brackets 
Figura 4.4.1. Ascocfiyta blight infestation in Lathyms satiws trials at station 1992-93. 





~ i m l ~ c n n n J z r s h o w i m R t , @ W r e a c t i c n t o  
Asc. & Bat. Psc. & P. m i l c h  Bot. & w. * 

P. mild&r &P. & 
V. satin 363712609 Ncne Ncne Ncne 

384012614 
384112615 
416912626 

V. -is 6712561 6712561 6712561 6712561 
55612376 
56412379 
ll4512394 
ll4612395 
252112398 

V. enriLia 294312519 2943/2519 294312519 294312519 
465712647 4657/2647 4-7/2647 465712647 
465812648 4658/2648 4658/2648 4658/2648 
4659/2649 4659/2649 465912649 465912649 
266012650 2660/2650 266012650 266012650 

279312509 
2799/2510 
2804/2513 
347912521 
2661/2651 

V. pezaastiM 325112531 Ncne Ncne Ncne 



4.4.2. V- species t0 Cyst Nematode 
ciU2t-i) 

l=mnisirg gemtypes of r a h x e k h  ( V i c i a  m h  ' ) ,  a m m n -  (v. 
s a t i n ) ,  bitter vetcfi (V. emilia), V. pazaestina, V. hyhrida, c m n m  
&.id&iq (L. s a t i w )  , ard bsrf chiddkg (L. d m )  kere planted m Ilaratode 
infest4 soil in  the Fpagtuxlse. m u n  dasity was abcut 20 eg3s of . . 
Bbruba c i d  per cnp goil ard the. ms mmtamd at 16/25OC 
night/day tapram. D m  redrg was  50 days af tpr  seedLirg 
c m ~ x y 3 - m  ard lirrs kere latEd fcr  H. c i d  irdestaticn by usirg a 1-5 szde, 
b a s e d c n r m r 3 3 e r o f f a m l e l m m a t c d e s a r d q 5 b p e r ~ M ~ o f ~ .  
?he&cnofthediff~speciesis~inrable4.4.4. I t s t o f t h e  
V i c i a  sativa ad V. hyhrick accessicrs wre R to bR M a x x d h ~  to synptcm 
~ i c n a r d r r p a 3 3 e r o f l m m a t c d e s / g o f r m t .  Ncmof tbo the r speckb2d  
res- to cyst mmtode ard m& of the -ias rwe -e. M. 
m, A.A. El b (md KT. Mmaga. 

'Ibbla4.4.4. F m c t i . m o f ~ ~ ' g  Lines ofvicia ardIat5yms specisto 
cyst mw (&temha ciceri) in the cpEbme. 

%-=is ~ o .  of lirss &n&q a ratirq* of of m. 
(m. of aoc. of m*/ 
-1 1 2 3 4 5 g- 

vicia sativa (50) 20 25 5 o 0 1-65 
V. (25) 0 0 5 1 5 5  38-289 
V. erviria (25) 0 0 4 1 5 6  92-294 
V. (16) 0 0 5 l l O  50-184 
V. hytaich (16) 1 14  1 0 0 3-30 

~ a t i ~  (16) 0 0 3 l l 2  65-370 
L. C i ~ e ~ a  (9) 0 0 2 4 3 73-265 

, . D k a ? s e l n c l d a r z a r d - i t y i n V i c i a a r d L a t h y n r s s p e c i e s w a s a m l u a t e d i n  
f a ' s  fields ard cn-farm trials in scuth, central ard nxthm Syria. T k  
targetsitesfcarthem-~mfannad~mtrialsofprmisirg 
ljms that v ~ l e  planted at  -'a, W, IPala, Ham, Idleb, Afes, &mael, 
Ham admni&dy Icraticrs. In additicn, f m  fields anarte ard 
t h e a e l o a t i ~ ~ - d L s o ~ u d e d i n t h e ~ .  ? h e o b j e c L i v e w a s t o ~  
t h e ~ s i ~ i n ~ a n 3 ~ a r d e . J a l a t e s e l e c t d ~ i r g  



lines fm disease E x t i o n .  

Diseaseincimard-ity~recardedardmles-collected for 
identification ard for inxdm ckvdqxmt for f U h r e  use. mts are 

in Table 4.4.5. W i l t ,  causw3 bf msarkm myspnrm, uas ixst 
p e v a l e n t a t a l l l a a t i m .  ~ r w t m t p l t h p e s t h a t ~ - i a t ~ 3 w i t h  
the w i l t  Ehkchmh bataticnla, and had a lmx f-y of axmmaxe 
than the wil t /& rot. T ~ E  rainfal l  data for the lccatios is presekd in 
Table 4.4.6. 

llhbla 4.4.5. Distr iMicn of cliff& diseesg ard frEq€yf of 
isolation (Av. freq.) prunisjr~~ forage k q m ~  uqs m cn- 
farm 4 c r s h t i c n  trials in Syria in 1992193. 

Trial D k e a s s  IsolatEd No. of Av. m. I~xatia-6 - f- (%) 
c-7 

vi& erviLia 
crrst. W i l t / &  mt F. q q m n n n  1 49 -'a, Izra'a 
m f m  Ham, Afes 

Rlora? 2 28 aasdel 
R. batatimla 1 46 

V i c i a  sativa 
m-st. W i l t / r m t  mt F. a q s ~  3 59 U, IPa8a 
*farm R. solani 1 25 

stem- S. scZ- 2 72 - SP. 2 70 - -Y 
Dcwnymildew - 1 -Y 
kxtxhyb bligM A. pisi 2 57 -m 

vicia narfiPlenis 
cast. stemblight S. scl- 1 42 Izra'a 

F. cwyspnurn 1 42 
kxtxhybb* T s p . .  1 33 

V l c l a  anlPucarpl 
cast. W i l t / r m t r o t  F.aqzsp+m 1 70 lhna 

R. mlm 1 53 
R. batatiaAa 1 17 

lat'ym.9 satin 
cast. W i l t / r w t  rot F. myyum 1 64 Lamla 

R. batatuwh 1 30 
Fmtrot/~tw R. csppnm 1 30 IWi3 
Blirsh Rnm 1 40 

Asarhyb sp. 1 20 
kxtxhybb* -sp. 100 E t d a  

-ocfins 
cast. FkmtrOtIWilt F. cbqspmU 1 85 I-bm 



T h b h  4.4.6. 'Ibtal mmthly &al l  (mn) &irg t h  1992/93 season at differxnt locdtias &E?E cn- 
farm/crstaticn trials cn f q  1- wre OILhTrtBd. 

L a a t i r n  Sep 03  N m  W Jan Feb JUTE 'Ibtal J ~ I  
A- 

J e l h  0.0 0.0 55.0 140.4 39.3 54.0 40.0 1.9 25.0 0.0 356.0 450 
-'a 0.0 0.0 43.9 122.0 37.0 22.4 22.4 9.6 0.0 0.0 266.0 284 
k k n ~  0.0 0.0 69.2 99.4 48.0 46.9 56.1 14.0 71.8 1.0 406.0 4 U  
n?nm 5.3 0.0 90.9 35.1 72.6 50.9 45.2 8.2 67.1 0.3 375.6 327 
Chab 4.5 0.0 170.0 75.6 88.2 158.2 99.0 13.4 86.2 5.0 698.9 673 
Idleb 16.4 0.0 56.4 48.8 70.4 32.6 41.8 2.8 24.4 9.0 304.0 520 
Azaz 0.0 0.0 63.7 53.3 73.1 71.0 51.5 37.3 56.3 7.0 413.0 - 
A l e ~ n  
Tel Ihdya 0.0 0.0 49.0 49.7 57.9 39.0 41.4 1.6 51.2 0.0 288.8 352 

H?SSCh 0.0 0.0 57.5 14.5 48.2 40.3 16.3 69.7 161.4 3.2 421.0 285 
Hem 0.0 0.0 ll2.2 30.5 42.1 101.2 43.8 94.0 150.6 2.5 576.0 403 
!3X FZW 0.0 0.0 8.9 15.8 24.8 8.8 7.0 19.1 36.5 0.0 120.7 155 
m 0.0 1.0 79.5 216.0 104.5 190.0 108.0 16.0 61.5 0.0 m . o  855 
Jableh - - - - - - - - - - - 891 



4.5.1. Effect of SitaM cr in ih~~  on V i c i a  Yield 

The experiment on Sitona control in V i c i a  w q  was cxmducted at 
Jinderess and Alkdye, using the sane Prcmet treatment as in lentil 
(section 3.4.1) . 'Ihe ncdule damage started slightly later and was 1- 
at Alkamiye than at Jinderes. ?he mean nodule damage was 69 % at 
Alkamiye and 79 % at Jinderess and was significantly reduced by Pramet 
treatment (Figure 4.5.1) . At Mkamiye and Jinderress hoth seed ard 
biological yields were significantly increased by Promet treatment. 

Promet 

Promet Alkamiye 

Jinderess 

Check 

1 0 0 8 0  60 40 20 0 1 2 3 4 5 6 7 8  

% nodule damage Yield (tlha) 

7 
Figure 4.5.1. Effect of Pmmet seed treatment on V i c i a  dasyarp  seed 

and biological yield and nodule damge by Sitona minitus 
at 2 locations, Syria, 1992/93. 



Plant samples were taken once in early May and a t  harvest and 
analysed fo r  nitrogen mntent. No significant differences due t o  
treatments were found i n  spite of the nodule damage (Table 4.5.1) . Ihe 
nitrogen yields were higher with Pnmet treatnwt, but not significantly 
and only due to crop yield incxeases. 

Ihe expriment confirmed tha t  Sithna does infes t  V i c i a  and control 
results in  significant yield hmeases. H m v e r ,  F'rmet treatment may 
not be emncsnical in subsistence farming. In mrmercial seed production 
f i e ld s  it might be economical. 

Table 4.5.1. !Sf& of Pr& (12 mllkg s 4 ,  P 12) treatnwt on 
percent shoot nitrogen content, seed, total and nitrcgen 
yield and ncdule damage by Sithna in V i c i a  dasycap at 2 
lccations in Syria, 1992193. 

LDcation Trea- % N V i c i a  yield N yield M e  
4 m y  22 m y  Ikq/ha) (kglha) damage 

Seed Total 26 April 

Jirderess Check 
P 12 
S.E.M. 
LSD 5% 

Oleck 
P 12 
S.E.M. 
ISD 5% 

T h i s  expriment was  designed t o  canpare the effectiveness of Gaucho seed 
treatment (Gaucho 35, 2.85 mllkg seed) and Pirimor spray (50%, 0.5 911) 
for aphid control, tut due to law infestation no data c a l d  be collected. 
Samples were taken to also remrd the nodule damage. Gaucho seed 
treatment did not have any effect  as the nodule damage was 77% and 79%, 
respectively with and w i t h o u t  t r e a w .  

4.5.3. Effect of -toxin Content in on Insact Infestatiun 

Three l ines  of L a t h j z u s  s a t i v u s  with law (IFW 347/587), medim (I- 
5221535) and high (IFLV 4821530) neul-otoxin content and several lines of 
V i c i a  sativa, V i c i a  narlwnensis, V i c i a    ha lens is and species of V i c i a  



dasycqm were evaluated for insect infestation by oounting number of 
insects per white board (25x50 an). In general insect infestation was 
low in all the species, aphids and thrips were the most camm i . .  
Only thrips were recorded in higher numbers, especially in the Lathyrus 
lines. 'Ihe neurotoxin content had m significant effect on the thrips 
infestation, as on average 179 thrips per board were recorded in the law, 
125 in the medium and 138 in the high neurotoxin lines. In Vicia species 
rnrmber of thrips was lower, between 10 and 40 per board, than in 
Lathpus.  8. Wd- and A.A. El. MDneim 

4 . 5 .  Insect Csntrol in &infoin (- ViciafoLia) 

In a collaborative project with the university of Ankara potential ways 
to control damage caused by Bembicia swpigera to sainfoin are being 
d e d .  Sainfoin is a native, widely grain, semi-perennial forage 
legume well adapted to highland farming systems in central and eastern 
Anatolia. Over the past years the area under seed prcduction by the 
Turkish State Fann Organization as well as on f-s fields has 

rapidly due to the increasing attack by B. swpigera. The 
larvae tunnel into the root na~n killing the plants frequently in the 
first years. 

In 1992/1993, work was initiated to scxeen existing cultivated and 
wild germplasm for potential resistance. From previous selections 1324 
seedlings were transplanted frun greenhouse to field plots and evaluated 
for several gr- characteristics. At different locations plants were 
selected from 3,4,5, and 6 year old plots and seed will be plantd next 
year. At one location different sowing densities, 40 and 80 kg/ha, and 
treatment with 'Ihiodan are studied. A further national colledion of 
gernplasm was made, wfiich will be continue3 next year with efiphasis on 
wild species. 8. Elci (University of Ankara) and 8. Weigand. 

4.6.1. UJA Finsarprinting in Vicia sativa 

'Ihe DNA from 5 Vicia sativa ssp. sativa accessions and 1 Vicia satin 
ssp. amphicarp3 accession was analyzed with the probe/enzyme canbination 
(GATA),/DraI. W obtained patterns (Figure 4.6.1) -ate the 
presence of V. sativa ssp. ~~ specific bands. Many polymolphisns 
could be detected btween the different accessions of V. sativa ssp. 
sativa kut no polymorphism was revealed btween the 2 plants from the 
same accessions. 1. Chrrumane and P. We*. 



Figure 4.6.1. INA fingerprinting of Vicia sativa ssp. sativa ard Vicia 
sativa ssp. The la1-6~ 1-6 &UA different V. 
sativa ssp. sativa accessions, m l y  S 2670, S 3011, S 
3029, S 3091, S 3325.1 and S 2\3325.2; 7 shaYs the V. 
sativa ssp. aqhicarpa accession A 2660; M shows the 
molecular might m k e r ,  lamtda EcaRI/KindIII digest. The 
black triangles shckJ V. sativa ssp. @carp3 specific 
bands. 



The dry pea research a t  ICARDA was initiated in 1986/87. A s  extensive 
varietal inprovement work is being done on dry pea uvp a t  a number of 
institutions in the developing and developed wuntries we capitalise on 
this research, instcad of running our own b?=e&hg program, to identify 
dry pa  cultiyrs adapted to the farming system of WANA. CX.r work is 
cotrentrated 1r1 the following areas: 

i. Collecting enhanced gernplasm/cultivar; from the institutes w o r J h q  
on dry pea in developed and developing countries and testing them a t  
ICARDA sites to identify superior lines for evaluation by the 
national program in WLWL. 

ii. Developing suitable prcdudion twhnolcqy and its transfer to the 
national prcgram for testing and adaptation. 

5.1.   em plasm c0llection and Evaluation 

Ihe new accwions Wined from various institutions were evaluated a t  
Tel Haw i n  two t r ia ls ,  Pea Genetic EMluation Trial-1 with 24 entries 
in a randmized oomplete block design and Pea Genetic Evaluation Trial-2 
with 49 entries in a 7x7 lat t ice design. me  data were recorded on 
various phemlqical and morphological characters. 

5.1.1. Pea Genetic Evaluation Trial 1 

Time taken to fl- ranged from 113 days for Acc. No. 494 to 129 days 
for Acc No. 507; time taken to mature ranged from 153 days for Acc N o s .  - 
323, -326, -328 to 168 days for Acc No. 507; and the harvest index ranged 
f r m  33% for Acc No. 507 to 61% for Acc No. 223 (Table 5 . 1 . 1 ) .  Seed 
yield varied from 400 to 3408 kg/ha and the five him see3 yielding 
entries included Acc Nos. -501, -503, -225, -495 and -497 with seed 
yields of 3562, 3408, 3122, 3037 and 2922 %/ha, respectively. 

5.1.2. Pea Oeaatic Evaluation Trial 2 

Time to flowering ranged froan 92 days for Acc No. 541 to 116 days for Acc 
No. 550. The Acc Nos. 507 and -550 were the latest  to mature taking 150 
days. The harvest index i n  these intmductions ranged f r m  30% to 60%. 
'Ihe Acc No. 225 was the highest yielder and was followed by Acc Nos .  - 
551, -534, -514, and -549 with seed yields of 3180, 3100, 3025, 3013, and 
2954 %/ha respectively. 'Ihe entries w i t h  semi-leafless dmmder mre 
ranked 20, 28,  33, 43 and 48; two entries were with pmstrate grawth 
habit and were ranked 48, and 49; and the entry with semi-prostrate habit 
ranked 47. A l l  the lines with high bicmass (>5000 kg/ha) were the top 
seed yielders and had semi-erect growth habit. Some of the high yielding 
entries along with their seed yield, time to fl-, time to mahne, and 



harvest index are given in Table 5.1.2. 

Table 5.1.1. Adjusted seed yield (YLL%kg/ha) and rank (R) , biological 
yield (BYLD=kg/ha), time to fl- (DFIR), time to mature 
(RQ?') afld harvest index (HI) of sane of high yielding 
entries m Pea Genetic Kvaluation Trial 1, at Tel Hadya 
during 1992/93. 

Am. No. Origin YIl) R BYLD DFLR U4?iT HI 

321 France 
323 lxnmrk 
324 lxnmrk 
326 Dernoark 
327 lxnmrk 
328 Denmark 
492 Australia 
493 Australia 
494 Australia 
495 Australia 
496 Australia 
497 Australia 
498 Australia 
499 Australia 
500 Australia 
501 Australia 
502 Australia 
503 Australia 
504 Ethiopia 
505 Sudan 
506 S~&M 
507 Seeden 
223 Syria 
225 ( o l d )  Syria 

Location Maan 
S.E. Of Mean 
L.S.D. at 5% 
C.V. % 
Significance 



Table 5.1.2. Adjusted seed yield (Yield=kg/ha) and rank (R) , biological 
yield (BYLD=kg/ha), time taken to flower (Dm), time 
taken to mature (lX?D) ! harvest index (HI) of some of 
the high yielding entries m Fea Genetic Evaluation Trial 
2 at Tel Hadya during 1992/93. 

Acc. NO. Origin YLD R BYLD D m  IB!AT HI 

Australia 
Australia 
Australia 
Australia 
Rwtmlia 
Australia 
Australia 
Australia 
Australia 
Australia 
Australia 
Australia 
Australia 
Australia 
Australia 
Australia 
Australia 
Australia 
m t i a  
Syria 
U.K. 
Syria 

Inmtion Hean 
S.E. of Mean 
LSD at 5% 
C.V. % 
Significance 

'Ihirty six accessions of pea for remnfirmation and 90 new accessions 
were evaluated for cold tolerance. The  material was sum in the autumn 
on Oct 1, 1992 with a pc6t-i.rq irrigation to ensure adequate misture 
supply for gemi~tion. Visual cold tolerance ratings on a 1-9 scale, 
where 1 = free fran damage, 9 = killed, were assigned after the 



susceptible check was killed. Wing the. y i n g  season, below zero 
~ ~ w e r e ~ f o r 4 8 d a y s a n 3 r r m u r a r m ~ t u r e d u r i n g t h e  
season was -8.7"C on 17 Jan 1993. 'Ihe hiqher rating of the tm 
replications was omsidered as the actual cold tolerance rating of the 
lines. 'Ihe mscqkible check got a rating of 9 all thraqh. All the 
thirty six lines (Acc. NOS. 77, -80, -85, -86, -87, -92, -111, -158, - 
184, -186, -188, -190, -195, -197, -198, -199, -200, -203, -205, -206, - 
207, -210, -211, -214, -243, -244, -338, -342, -343, -344, -346, -348, - 
351, -352, -354 and -355) rated as cold tolerant during previous seasons 
maintained their toler- reaction during 1992/93. Among the 90 new 
lines 3,8,3,7,22,11,28 and 8 acoessions tmk the rating of 2,3,4,5,6,7,8 
an3 9 respectively. Ihe fanteen new lines with a rating 5 4 included 
Aoc. Nos. -12, -17, -201, -202, -337, -339, -340, -341, -353, -465, -473, 
-462, -467 and -470. 

5.2. Yield Rials 

5.2.1. Preliminary Yield Trial 

Sixty four entries selected frcm the genetic evaluation trials and fman 
the preliminary yield trial (PYl') of 1991/92 were evaluated for their 
perfonmnce in a 8x8 lattice design during the 1992193 season at three 
lccations,  el ~adya, Jinderess and !I'erbol. Adjusted seed yield for the 
entries varied f m  950 to 2937 kg/ha at Tel Hadya; 492 to 2700 kg/ha at 
~inderess; and 1364 to 3965 kg/ha at w b l .  Location means at Tel 
Hadya, Jkkress, and Terbol were 1889, 1424, and 2882 kg/ha, 
T-espectively. Based on the man yield over locations the five best lines 
Included Acc ~ o s .  452, -225, -447, -448, and -164, with seed yields of 
2974, 2892, 2865, 2676, and 2537 kg/ha respectively (Table 5.2.1). None 
of the tcp yielding lines was semi-leafless. 

5.2.2. Pea I l r - t i d  M@&iOIl Trial (PIAT) 

lkenty three entries selected f n  F W  anl PIAT axdmtd during the 
previous season w e  tested in this trial at Tel Hadya and Terbol during 
1992/93. All the test entries yielded better than the 1-1 check. 'Ihe 
five himest yielding entries at Te1 Hadya included Acc. Nos. 8 (Syrian 
Local Ale), -21 (-1 Selection 1690), -149 (ffi 102029), -173 ( K  
102703), and -172 (E 102702) ; an3 at Terbl included Acc Nos. 21 (Local 
Selection 1690), -216 (Collegian), -77 (K-129), -182 (G 22763-ZC) , and - 
108 (ffi 100446). Cn the heis of man seed yield over locations, Local 
Selection 1990 ranked first anl was folld by Syrian Local A l e ,  
K102029, Collegian, andffi 102703 with seed yields of 3179, 2938, 2737, 
2688, and 2653 kg/ha respedively (Table 5.2.2). Ihe entry PS 510571 was 
the earliest to fl- and mture.. R.8.  mlhtra aad M.c. ~arama. 



TWle 5.2.1. Adjusted seed yield (YLWqlha) and rank (R), and days to 
fl- ( D m )  of some entries in Preliminary Yield Trial 
at  Tel m, a d  Terbol during 1992193. 

Acc. Origin '&l Hadm Jinderess Terbol Mean over locations 
NO. Y L D R Y I D R  YLD R Y L D R D F L R  

164 U.K. 
223 Syria 
224 U.K. 
225 Syria 
284 U.S.A. 
296 China 
372 India 
375 India 
380 India 
388 New &land 
390 NeW -land 
402 NeW &land 
445 Ethiopia 
446 Ethiopia 
447 Ethiopia 
448 Ethiopia 
452 China 
479 USSR 
483 USSR 
485 USSR 
486 USSR 
487 USSR 
490 USSR 

m t i m  Mean 
S.E. of Mean 
L.S.D. a t  5% 
C.V.% 



htry- ppc. origin 'Il=lHa%a Terbl Mean~locaticrs 
No. YLD R Y I D R Y I D R m m I k R P  

-- 

Syrian Local A l q p  
Lual Sel 1690 
K - 129 
M; 100446 
M; 100729 
M; loll97 
M; 101831 
M; 102029 
M; 102256 
M; 102369 
M; 102469 
M; 102702 
M; 102703 
M; 104325 
G 22763-2C 

Early T*m 
IE 25 
FS 2107l3 
PS 210688 
~~ 
PS 510571 
LualOledr 
- 

L u a t i a l  Wan 
S.E. of Wan 
L.S.D. at .05 
C.V. % 

Syria 
Syria 
QFe32 
QFe32 
(aeerz 

mY@ 
Ethicpia 
~ l a t - d s  
Gezm2my 
Fblard 
U.K. 
Irdia 
nKl.ia 
Af- 

Irdia 
U.S.A. 
U.S.A. 
U.S.A. 
U.S.A. - 



Intqmted control Of orohnche m t a  Forsk. was studied during the 
1992193 season. 'Ihe rainfall in this season amulted to 286.1 m and 
therefore was less than the average of the last 13 years (325 w). In 
addition the rainfall pattern was irregular. First substantial rain 
cczwred at the end of November and thus, the su&q date scheduled for 
mid-Novwherhadtobepostpcnedforboweeks. 'Iherewasadrypericd 
with 1.7 nun rain only, lasting over 40 days frcan mid- until the erd 
of April. W d e r  these climatic conditions the plant grawth and thus 

infestation would have heen reduced. Since -1 developnent 
of both the host plank and parasite are basic preconditicm for proper 
ccnparison of the treabnents to be tested in these trials, on April 15 
the faba bean field was irrigated (45 mn). Taperahres during this 
period, however, were m l .  No severe frost spells warred during 
winter. 

Field trials fcir faba bean and lentil were  conkcted to *gate 
the effect of a combination of mirg date, genotypes and herbicide on 
the Orabanche infestation. Trials were designed as split-split-plot with 
sclwing date as mainplot, genotype as subplat, and herbicide as sub- 
-lot (Table 6.1.1). 

Table 6.1.1. ~ m m q  of experhmtal factors studied in the inkgrated 
contml trial during 1992193 at Tel Hadya. 

Crop Factor Level Eescription 

Faba bean Sowing date Nov. 30 
Dec. 30 

Genotype Giza 402 orohnche tolerant 
IIE 1814 Orcbbanche susceptible 

Herbicide Bazethapyr 22% a. i/ha post-emxqence 
Imazaquin 22% a.i/ha post-emxqence 
~ly@msate 264g a.i/ha post-mmpme 
Ccntrol 

Lentil Sowing date Nov. 23 
Jan. 5 

Genotype ILL 5883 O n b m d e  tolerant 
ILL8 Adapt& to delayed m i n g  
ILL 4400 orobanche susceptible 

Herbicide Imazethapy~ 14% a. i/ha pre-emqence 
mzaquin 17.59 a. i/ha post-emergenoe 
Imazaquin 25.59 a.i/ha post-emqeme 

-ence = application of herbicide 2-3 days after planting. 
Past-emzq- = application of herbicide at tubercle and hid stage of 



Plots w e r e  3m wide and 5m long. lte ~ K X  spacing for faba bean was 
45an, resulting in 20 plants per d, ard for lentil 25an, that is 250 
plants/$. 

Since the three-factor interaction (scxlring date x genotype x herbicide) 
was not significant only the significanttkefactor interactions (ming 
date x herbicide and genotype x herbicide) are presented. 

6.1.1. Saariag Data aad Eerbici.de In- 

With the delayed ming date, both crop seed yield and straw yield - 
significantly hi* in the untreated d-ezk plots. Chpued with the 
check plots the Inrazethapyr and Imazaquin a~plication at the first scwing 
date (Nw. 30) ' 1 the faba bean seed yield by 22% and 37%, 
respectively. The highest crop seed yield was achieved by Imazaquin 
applied at first sarrhj  date. Hck*ever, as far as the second scxlring date 
(Dec. 30) is concerned the alwve-m?ntioned herbicides did rat have any 
significant positive effect on faba bean seed yield. lte effect of 
G l m t e  application on seed yield at first scxlring date was the same 
as with Uethapyr, M with delayed swing a significant reduction of 
both seed d straw yield was ohserved (Figure 6.1.1). 

2 400 

2 000 

- 1 800 

r 
5 
S r 200 
0 - 
z ; 800 

400 

NO". 30 Dec. 30 Nov. 30 Dec. 30 

Figure 6.1.1. 1nteq-a- Orabanohe amtrol in faba bean by canbination 
of smmg date (Nov. 30, D e c .  30) and herbicide 
(Hl=Imazethapyr; H2=Imazquh;  H3=Gly@c6ate; HO-Control) . 
Means are average of 4 replications and 2 genotypes; 
*ignificant at 5% level; I== at 5% level when 
acmparing m of the 5an-e soding date. 



ibis reduction was pesmably due to hi* -city of 
Glyphasate on faba bean (Table 6.1.2) . 

Table 6.1.2. Phytutoxicity of herbicides on faba bean plants. 

Herbicide Phytotoxicity (1-9)' 

Imazethapyr (220g a. i/ha) 
Imazaquin (22% a.i/ha) 
GlyFhosate (264g a.i/ha) 

Giza 402 ILB 1814 

straw ylsld(kg1he) 

2.400 I n o  OH? Caw OH, 

Glza 402 ILB 1814 

pigure 6.1.2. m a t e d  Orabanche control in faba bean by mubination 
of herbicide (Hl=Imazethapyr; H2=Imazaquh; H 3 = G l m t e ;  
HO-Curtrol) and genotype (Giza 402- tolerant; I L 8  
1814 onbmche susceptible). Means are average of 4 
replications ard 2 Wwing dates *=significant at 5% level; 
1=LSDat 5% levelwhencmparingnedt~~of the-genOtype. 



In the check plots, the seed yield of Giza 402 (1906 kg/ha) was 
significantly higher than the IIB 1814 one (1457 kg/ha). It is the?=efOre 
confirmed that Giza 402 is a OTabanche tolerant genotype. Caapared with 
the check plots the herbicide -treatments on Giza 402 did neither kxease 
the seed nor the s t r a w  yield, on the cwhrary, Imazethapyr and Gl-te 
resulted i n  a reduction of both seed and straw yield. 'I% results show 
that the faba bean genotype Giza 402 is highly susceptible to herbicide 
appl icat im.  Wlt using herbicides could lead to an increase in seed and 
stxaw yield of the ombancb susceptible genotype ILB 1814. The hi* 
seed yield (2171 kg/ha) was achieved w i t h  a canbination of IIE 1814 a d  
Imzaquh (Figure 6.1.2). 

Figure 6.1.3. Kfect of herbicides (Hl=Imzethapyr; H2=Imazaquh; 
H3=Gly#msate; H-1) on rnrmber and dry weight of 
ombancb on two faba bean genotypes (G402= Orobanche 
tolerant; ILB 1814= G n b m h e  susceptible). Means are 
a- of 4 replicaticns and 2 m i r q  dates; 
*-sigmficant a t  5% level. 



Ihe effect of herbicides on rnrmber ancl dry eqht of acbmche on 
Giza 402 and ILB 1814 is shcwn in Figure 6.1.3. In the check plots hath 
the rnrmber and dry weight of emerged -the shoots on ILB 1814 were 
significantly highex than those on Giza 402. In the treatmmts with 
IaMzethapyr and Imazaquin no emerged onkmche shoots were observed. 
G l y F h c s a t e  application re3uc& significantly the number as well as the 
dry weight of Qmbanche wily on ILB 1814 genotype. 

Due to a long dry period in the 1992193 grcuing seascm frm mid-Mar& 
until the end of April the lentil seed yield was in general lm. ?he 
plants suffered fmn lack of water, especially at fl-ing stage and no 
ORlh3lche shoots dserved. In the plots ILL 5883 and ILL 8 
reached significantly higher seed yields than the Orabanche susceptible 
senotype ILL 4400, a d  the highest seed yield was achieved by ILL 8 
(adaptd to delayed sowing) planted at the seccawl saying date (Jan. 5). 
Delayed sowing did not increase the seed yield of the ather two 
genotypes, significantly. 

Tabla 6.1.3. We of o m b h t h  of scwirg dab, gerrrtype, arrl hrbicick, 
cn the seed yield (kg/ha) of lentil, lkl H&ya, 1992193. 

Herbicide saKim date 
tre&~nk W. 23 Jan. 5 

anbinaticn of ILL 5883 d Imazapb (17.5~~ a.i/ha) &td in the 
hi@-st  seed yield (1018 @/ha) at the first s m i q  date (Nclv. 23). TIE same 
seerlyieldwas -by a n a ~ p l i m o f  thiskrbickbto ILL8 planted& 
t h e d s a r i r g d a t e .  klmmer, t b d i f f ~ ~ t h e y i e l d o b t a i n e d w i t h  
t h i s ~ ~ a l ' d t h e y i e l d o f I L L 8 g e r P t y p e W i t k ~ t k r b i c k b  

. . 
am'-- 

rutsiqnificmt. ~ t h i s ~ ' s c l i m 3 t i c a n l i t i o s r w g a i n ~ ~ e v d  
by herfiicide qlicatirn (Wle 6.1.3) . A.M. lMm&W.i a d  M.C. m. 



lhe international Testing PmFpam on lentil, kzhli chi-, dry pea, 
lathyrus, and vetches is a vehicle for the dissemination of genetic 
materials and hpmvd production practioes, in the form of international 
nurseries and trials, to national &mq-raus in anJ. outside the WANA 
region. ?he genetic materials cuprise early segregating mations in 
F, and F, generations, and elite lines with wide or specific adaptation, 
special mr@olcgical or quality traits, and resistance to axmm biotic 
and abiotic Stresses. Nurseries are only sent on request and often 
include gernplasm specifically developed for a particular region or a 
national program. ?%e F i n g  prcq-p~ helps in identification of 
genotypes wlth specif lc and wlde adaptation. 'Ihe perf- data permit 
assessrwt of genatyPe x envimmnmt -&ion and help in targeting 
breedhg efforts for specific agroecolcgical conditions. 

In the current the two international trials on forage legumes, 
Lathyrus Adaptiltion Trial and Vetch Pdaptaticm Trial, we further 
diversified and new trials on micas vetch species (V.  sativa, V .  
enrilia, V .  narhmsis ,  V .  villosa ssp. d a s y q )  and lathyrus species 
(L .  satims, L .  cchms, and L. c i m )  were develcped for the 1993/94 
season. W e  supplied 1176 sets of 37 different types of trials and 
nurseries (Table 7 . 1 . 1 )  to cooperating scientists in 53 m i e s  for the 
1993/1994 season. Several -tors requested large quantities of seed 
of elite lines, identified by than fran the earlier international 
nurseries/trials for nultilocation yield testing and on-farm 
verification. 

The salient features of the 1991/92 international m r s c q  results, 
received frcm axpwators until 15 October 1993, are presmtd here. T h e  
stability analyses of saw of the trials were done using and 
Ihlssell (1966) mdel. 

For Lentil Intermtiom1 Yield Trial-Large Seed (I.LY&L) data f m  23 
locations were analyzed for seed yield. At Al Ghassim in Saudi Arabia; 
Somra in Mexico, Tbshevo in Bulgaria; El Kef and Beja in nmisia; Tiaret 
in Algeria; Qlazvin in Iran; Izra'a, Gelline, and Breda in Syria; and 
Ovistchurch in New -lard, 10, 7 ,  3, 1, 11,  1 ,  5 ,  1, 5 ,  13 and 1 of the 
test entries exceeded the respective local che& in seed yield by a 
significant margin ( P O .  05)  . On the basis of mean a- locations the 
five heaviest yielding lines were FLIP 8 7 - I ~ L ,  FLIP 8 7 - i n ,  rn 8 8 - 6 ~ ,  
FIXP 88-7L, and 7 8 s  26002. 

Stability mlysis for seed yield of LJYT-L entries based over 19 
locations revealed that linear and -linear pcortion of entry x 
envirmmmt (m) interaction were significant (Table 7 . 1 . 2 )  . 'Ihe 



e 7.11 regume international nurseries supplied for the 1993/94 
season. 

International Trial/Nursery No. of sets 

Imltil 
Yield h i a l ,  Ovly (IJYFE-94) 
Screeninq Nursery, Larye-Seed (LEN-G94) 
& Nursery, mil-seed (LEN-~-94) 
Screening Nursery, Early (LISN-E-94) 
Fs 6, Lam$ Seed (L;IF$-M~) 
Fs Nursery, -11 Seed (LIFP-S-94) 
Fs Nursery, Early (LT.F$-E-94) 
F5 Nursery, Cold Tolerance (rn5N-cr-94) 
mid  ~ursery ( ~ ~ r n - 9 4 )  
Asmchyta Blight Musery (LJAW-94) 
Fusarium W i l t  Nursery (LIFWN-94) 
R u s t  Nursery ( r n - 9 4 )  

Yield Trial Spring (CIYFSp-94) 
Yield Trial Winter, Meditemanem Ffegion (-44) 
Yield Trial Southerly Lati tudes-1 ( m S L l - 9 4 )  
Yield Trial Southerly Latitudes-;! (CIY'FSL2-94) 
Yield Trial L a t i n  American (CIYFIA-94) 
scr- ~ursery w i n t e r  (~1~1i-w-94) 
screening ~ursery spring (CISN-SP-~~) 
screening Nursery, southerly L a t i M e s - 1  (CISN-SLl-94) 
screening Nursery, southerly L a t i M e s - 2  (CISN-S.2-94) 

a Nursery,  ati in American (CISN-IA-94) 
?Nursery, Mtemmean -ion (mp*-94) 
F, Nursery, Southerly La t i t udes  (mp-SL-94) 
Asachyta Blight Nursery: mi (CIABN-A-94) 
AscoAyta Blight Nursery: K a h l i  & Desi (CIAEN-B-94) 
Fusarium W i l t  Mlrsery (CIFWN-94) 
reaf- Nursery (CIIMN-94) 
cold Tolerance Musery (CICIN-94) 

m l s s U P l Y l  
Lathyrus Adaptation T r i a l  (IIAT) - Iatbpus satins (IlAFLS-94) - Iiithpus ciaere (IIAFLC-94) 
- Iiithpus cxhrus ( n u ' - m - 9 4 )  
Vetches Adaptation Trial (N) 
- V i c i a  sativa (lYA+VS-94) - V i c i a  -is (IVAFVN-94) 
- V i c i a  ervilia (IVAT-VE-94) - V i c i a  villasa nsp dasycarpa (IVAT-VD-94) - 
Adaptation Trial (PIAT-94) 

nnac 



perusal of stability parameters revealed that cut of 23 entries only one 
namely FLP 87-16L with above average mean yield, regression coefficient 
(b) greater than 1, and nm-significant deviations from regression, 
-it& specific adaptation to the hi* yiel- envkombmks. 

Tabla 7.1.2. ANOVA for stability for seed yield for the entries in 
ILW-L, IXYFS, and LIYT-E a d u d d  k i n g  1991/92. 

Saace of variation LIYT-L LIYT-S LIw-E 
af MS(XIO)~ cw MS(XIO)~ af MS(XIO)~ 

Entry 22 334.528** 22 250.781** 22 217.737m 
Entry x Lacation 

(Linear) 22 100.951** 22 259.582** 22 162.8371s 
Fwled deviation 391 43.272** 276 73.015** 69 133.686** 
Pooled error 836 15.817 616 35.033 220 36.134 

* Significance  at^ ( 0.05, ** Significance at P 5 0.01. 

The results of Lentil Inbm-atimal Yield Rial-Small Seed (IJYT-S) 
fmn 19 locations revealed that at 9 locaticns namely, El K e f  in Tunisia; 
J-'a *in in ~01-0~0; Beni-slimane and Tiaret in Algeria; Gelline, 
~ , B r e d a a n d ~ l H a d y a i n S y r i a ; a n d o l r ~ i n N e w Z e a m , 4 ,  
1 5 , 1 , 6 , 3 , 8 , 1 , 8 , a n d l o f t h e t e s t e n t r i e s ~ t h e l o c a l c h e c k  
in seed yield by a significant margin. The five heaviest yielders across 
locations included FLIP 90-43L, FLIP 87-55L, FLIP 89-25L, FLIP 90-4OL, 
and FLP 90-36L. Stability analysis for see3 yield for the entries in 
LlYFS (Table 7.1.2) based over 14 locaticns revealed that both linear 
and non-linear ccaponents of GXE interaction WE ' . Five 
entries, FLIP 90-36L, 90-4=, 8 9 - l a ,  FLIp 90-4-FLIP 90- 
22L having a b o v e - a ~  yield p"omance, -icm coefficient (b) 
equal to 1, and migruficant dewations fran regression, had general 
adaptation. A line FLIP 89-15L having above average mean yield, 
nmsignificant deviations frrm -ion and b 1 . 0  was adapted to high 
yiel- envinxmmts. 

Ihe results of Ientil Internati-1 Yield Rial-Early (IXYFE) 
received frcm 8 locations revealed that at 2 locaticns, M in Sudan 
and Jema'a Shah in Moman, 6 and 4 of the test entries exceeded the 
regpective local &eck in seed yield by a significant (P ( 0.05) -in. 
The five heaviest yielders in this trial included FLIT 86-39L, FLP 89- 
61L, FLIP 89-53L, L1282 and FLP 88-34~. Stability a~lysis for seed 
yield based over five locaticns remaled that only deviations from 
regression (nonlinear) WE significant (Table 7.1.2) . Seven entries 



w l y ,  LL, E'LIP 89-6lL, FLIP 89-6OL, FLTP 89-53L, FLIP 85-35L, Pant L406 
and FLIP 89-521, having aboveaverage yield, mign i f i can t  deviations 
fmm v i m ,  and mqressim caefficient equal to 1, exhibited general 
adaptation. 

For Lentil International Screening N u n m y  - Large (LISN-L) , Small 
(LSN-S) , Tall (USN-T) and Qrly (LISN-E) , the data for seed yield were 
reported frcan 19, 12, 26 and 14 locations, respectively. The analyses 
of data revealed that a t  3 locations in LISN-L (El Kef and Beja in 
nmisia; and Emnum-2 in Turkey), 6 locations i n  LISN-S (Somra i n  
Mexico, E l  Xef in Tunisia, in Iran; Gelline, Tel Hadya and 
Heirno in Syria), 10  locations in USN-T ('Ibshevo i n  EUlgaria; Beja and 
El Kef in Tunisia; & n u m - 2  in Turkey; Tiaret in Algeria; Karmarrshah and 
Ni- i n  Iran; Gelline, Idleb and Izra'a i n  Syria), and 4 locations 
in LISN-E ( A l  Ghassim in Saudi Arabia; Chamin in Iran; Gelline in Syria; 
and Faisalabad in Pakistan) sa?e of the test entries exceded the 
mspective local check by a significant -in (E  0.05) . 'Ihe five 
heaviest yielding lines across locaticns in these nurseries are given in 
Table 7.1.3. 

Table 7.1.3. The five heaviest yieldiq lines acrc6s locations in 
different lentil smeenhg mrseries, 1991/92. 

Rank LISN-L LISN-E 

1 E'LIP 92-llL FLIP 89-32L FLIP 87-45L FLIP 92-42L 
2 FLIP 92-12L FLIP 91-14L FLIP 89-31L FLIP 92-41L 
3 FLIP 92-14L FLIP 90-27L FLIP 86-35L FLIP 92-52L 
4 FLIP 92- 7L E'LIP 89-29L FLTP 89-30L FLIP 92-45L 
5 FL;Tp 90-13L E'LIP 91-18L FLIP 84-59L 741a441XFantL639 

The results of mil International F,-~ursery Iarge (UP$-L) , F,- 
Nursery Sld.1 (UFg-S) , q-Nursery Early (UFF-E) , and F3-Nursery Cold 
Tolerance (LIFp-Cl'), receiW f m  4, 3, 1, and 2 locations, 
regpectively. A t  all the locations some individual plant selections were 
made by the cmpratcas. 

The resdts of L e n t i l  International Cold Tolerance Nursery w e r e  
-ved frcan 5 locations. None of the lines a t  HaymaM i n  Turkey 
tolerant reaction (rating 54) , five lines namely ILL 52, ILL 323, ILL 
759, ILC 780 and ~1 were tolerant a t  TbshevD i n  EUlgaria (rating 5 3 ) .  
Three of these entries namely ILL 52, ILL 759 and L 2 1  also exhibited 
mparatively less killing & 15%) a t  Zanjan and Gazvin in Iran and the 
two entries ILL 52 and ILL 759 a t  Kwageh in Iran. 



The results of Lentil Intmmatiml Ascochyta Bliqht Nursery were 
received f m  meIra in Algeria and Isl.anmhd in Palcistan. 'mere was no 
disease infestation at GueM in Algeria whereas at Islamabad 9 entries 
namely ILL 358, ILZ, 2439, Lenka, 78s 26013, 78s 26038, FLIP 84-llL, FLIP 
84-43~, FLIP 84-55~, and FLIP 85-33~ shm& resistant reaction (rating 
5 3). 

The results of Lentil International Fusarium Wilt Nursery were 
reported f m  4 locations h t  disease infestation was reported only at 
senora in Mexiw.   our entries namely ILL 813, ILL 1712, ILL 6461 and 
local check were rated as tolerant (with rating 5 3). 

The Chickpea International Yield Trial-Spring (CTFFSP) was reported frcen 
25 locations in 10 wuntries. A rnrmber of test entries exceeded the 
respective local check by a significant margin (M. 05) at six locations, 
namely Cordoba in Spain, Al Q l a s s i m  in Saudi Arabia, Tel Haw in Syria, 
mirqhai in China, Khrcub in Algeria ardMamgeh in IYan. The five best 
entries acre the locations were ILC 482, FLIP 89-127C, FLIP 88-68C, 
FLIP 88-70C, and FLIP 88-8C. 'Ihe stability analysis (Table 7.2.1) 
revealed that only entry x location (m-linear) ampnent was 
significant. The entries IU' 482, FLIP 89-127C, FLIP 88-68C, FLIP 89-24C 
and FLIP 89-118C with above average seed yield, regression equal to 1.0, 
and deviations approa&ing to zero had average stability. 

For Chickpea International Yield Trial-Winter-Mdi~ Region 
(CIW-MR) data were reported fran 35 locations in 13 mtries. At 12 
locations Mmely Tanejil and t3adajoz in Spain; El-Safsaf in Libya; 
Jinderw, Heh,  aim, Gelline and Tel Hadya in Syria; Mardmxh in 
Tunisia; Altinova and Amasya in Turkey; and Terbl in Lebanon scpne of the 
entries exceeded the respective local check by a significant margin 
(H. 05). The five best entries a- locations included FLIP 88-85C, 
FLIP 89-63C, FLCP 89-29C, FLIP 84-1% and FL;Tp 85-42C. 'Ihe ANOVA for 
stability for seed yield indicated that mean squares due to pled 
deviations were significant and thcse for entry x location (linear) were 
not siqnif icant (Table 7.2.1) . 'Ihe entries FLIP 89-29C, FLIP 89-38C, 
FLIP 85-93C, FLIP 89-44C, FLIP 88-82C and ILC 482 had regression 
ooefficient equal to 1, deviations -&ing to zero and seed yield 
more than the general mean, and were thus widely adaptable. 

The results of olidqxa International Yield Trial Southerly 
Utitudes-1 (CIYT-SLL) was reported frcen 10 locations in 8 m i e s .  
The location mans for seed yield at Fammis in Cman (39 kg/ha) and 
Hudelba in Sudan (256 kg/ha) were very law. At three locations namely, 
Al Kharaj in Saudi Arabia, Tel Hadya in Syria, and Jimah in Cmm soane of 
the test entries exceeded the local check by a significant margin. The 
five test entries acre locations included, FLIP 87-60C, FLIP 88-79C, 



Table 7.2.1. AWVA for stability parameters for seed yield for the entries in m s p ,  and CXYT-MR 
OXdl&e3 Ww 1991/92. 

Scurce of variation cJ3T-S UYT-MR 
CE m ~ ~ ( x l 0 ) ~  df ~ ~ 1 0 ) '  

m 22 108.699nS 22 299.347** 
EZkry x lacation 

(Linear) 22 60.02411s 22 111.296n~ 
pooled dwiation 322 79.215** 275 88.499** 
Pooled error 704 38.982 1188 50.558 

* Significant a t  P = 0.05, r?s = m-significant. 



FLIP 89-l10C, FLIP 89-86C aid FLD 8742C. TW r\rrovA for stability for 
seed yield revealed the significance of m-linear portion ancl non- 
significance of linear portion (Table 7.2.1) . A few entries m l y ,  ILC 
482, FLIP 89-130C, FLIP 87-45C, FLIP 88-84C W FLIP 87-89C with 
regression coefficient equal to unity, deviations apprcarhing zero, and 
seed yield above the overall location -, were stable across 
envhxmenk. 

?he results for Chickpa International Yield Trial Smtherly 
Latitudes-2 (CIYT-SL2) were reported f r a n  7 locations in six comrtsies. 
At five locations, Shenii in Sudan, Rhue Ruer in 'Ihailarrl , Breda and Tel 
Hadya in Syria and Bardatawela in Sri Ianka - of the test entries 
were significantly superior to the local check in seed yield. ?he five 
heaviest yielding entries aQnss locations included FLIP 88-56C, FLIP 88- 
39C, FLIP 88-66C, FLIP 89-82C and FLIP 88-30C. 'Ihe ANOVA for stability 
revealed the significanoe of -linear portion of variance (Table 
7.2.1). 'Ihe adaptable lines across envimments included FLIP 88-56C, 
FLIP 88-39C, FLIP 89-120C, FLIP 88-48C, FLIP 89-117C, FLIP 88-46C 
E'LIP 88-61C. 

?he results for Chickpea International Yield Trial Latin American 
(CIYT-IA) - reported fran 4 locations in 3 countries. T h e  ANOVA for 
seed yield revealed that at Badajoz and Qrrloba in Spain, Sanora in 
me xi^), and Tel Hadya in Syria, 2, 23, 6, and 17 test entries, 
respectively, exceeded the local check m seed yield by a significant 
margin (W. 05) . ?he five heaviest yielders across locations included 
ILC 4184, FLIP 88-6C, FLIP 89-131C, IU: 3356, and IU: 99. 

?he results of Chi- International Screening Nurseries -Winter 
(CISN-W), -Spring (CISN-SP), -Southerly Latitudes-1 (CISN-SLl), - 
sautherly LatiMes-2 (CISN-SL2) and -Latin American (CISN-IA) were 
reported fran 30, 22, 5, 4, and 3 locations, respedively. Some of the 
test entries exceeded the local c h d c  by significant mat-yins at 11, 8, 
1, 2, and 0 locations, respectively. ?he five test entries a~pss 
locations are given in Table 7.2.2. 

Table 7.2.2. ?he five heaviest yielding lines a- locations in 
different chi- screening nurseries, 1990/91. 

Rank CISN-W CISN-SP CISN-SLl CISN-SL2 CISHA 

1 FLIP 90- 71C FLIP 90-170C FLIP 90- 64C FLIP 90-113C ItC3367 
2 FLIP 90- 97C FLIP 90- 36C FLIP 90- 65C FLIP 90- 81C ILC 3377 
3 FLIP 90- 60C FLIP 90-173C FLJP 89- 67C FLIP 90- 13C ILC 3808 
4 FLIP 90-102C FLIP 90- 43C FLIF 90-144C ILC 2566 ILC 3847 
5 FLIP 90- 12C FLIP 90- 90C FLIP 90- 63C FIlP 90-148C ILC 3930 



Chickpea International F, Nurseries for Mediterranean (CIF$-MR) and 
for Southerly latitudes (CIF,N-SL) were supplied to amperators at 25 and 
12 locations reqectively for making plant seledions under their am 
environmental conditions and for develcping their am breeding materials. 
Se-1 ~ti0nal PrOgranS made goad Use Of these nur~eriffi by ~elsding 
several irdividual plants ard lines. 

The Chickpea International h%x&yta Blight Mnsezy (CIABN) results 
for m i  type were reported frcm 14 locations and for desi+mi type 
from 6 locations. None of the entries (kakuli or desi) was tolerant to 
asmchyta blight infestation acrc6s all locations. Considering the 
frequency of occllrrence of an entry amng the tolerant grcup in M i  
types (with rating 5 4 on 1-9 scale), two entries, ILC 3279 and FLIP 89- 
47C, showed tolerance at 1 0  out of 14 locations and appeared best, and 
were followed by FLIP 83-48C, FLIP 83-71C, FLIP 84-79C, FLIP 84-81C, F'LIP 
84-83C, FLIT' 84-92C, F'LIP 84-93C, FLIP 84-102C, FLIP 84-112C, FLIP 84- 
182C, FLIP 85-8132, F'LIP 859% FL3P 85-114C, FLIP 85-118C, FLIP 88-lC, 
m;TP 88-86C, FLIP 88-48C, FLIP 89-49C, FLIP 89-50C, FLIP 89-6C and FLIP 
90-112C wlrich each -ed 6 times. Similarly, m n g  desi lines FLIP 
90-112C, FLIP 87-505C, FLIP 87-506C, FLIP 87-507C, ICC 13269, ICC 13416, 
ICC 13497, ICC 13508, ICC 13555 and ICC 13728 were resistant at 3 cut of 
4 locations. lhese entries thus exhibited head-hsed resistance to 
asmchyta blight. The differential reaction of lines at various places 
further revealed the presence of variability in the pathogen. 

The results of Chickpea Internatio~l Fusarium Wilt Nursery (CIFWN) 
were received frcan 8 locations in 8 countries. Out of 30 test entries, 
13 entries at Chled Smar in Algeria, 1 5  entries at New Delhi in India, 26 
errtries at Somra in Mexico, 4 entries at cmxndeh in Iran, 3 at A l  
Q~assim in Saudi Arabia, 30 at Tapioszele i n  IIungary, 9 at Izmix i n  
Turkey, and 5 at Hudeiba in Sudan took rating of 5 or less and were 
tolc?Elnt. Four 1- Mrnely FLIP 85-35C, FLIP 85-30C, FLSP 85-29C and 
ILC 837 were tolerant at 5 out of 8 locations, and 9 other lines namely 
ILC 240, ILC 336, ILC 860, ILC 871, FLIP 82-78C, FLIP 84-97C, FLIP 85- 
20C, Be Sel 81-103, and PTA (82) 29 w e r e  tolerant at 4 cRlt of 8 locations. 

The results of Olickpa International LBaf miner Nursery (CIIMN) 
were repcorted fma. three locations, (Menemen in Izmir, Turkey, Terbol in 
Lebmm and Tel Hadya in Syria). ?he susceptible check took a score 
between 5 and 9 (on 1-9 scale, l=free, 9=highly suxeptible). Out of 30 
test entries, nine entries, ILC 316, ILL3 394, II& 655, ILC 822, ILC 1048, 
ILC 1216, ILC 3800, ILC 5351 and ILC 5901, were rated at( 5 at all the 
locations and were hetter in tolerance to leaf miner than the others. 

For Chickpea International Cold Tolerance Mrrsery (CICIN) the cold 
toleranz score urns reported fram six locations. All the test entries 
at setif in Algeria, Hymn in Turkey, and Terbol in IAmmn showed 
modexate to highly susceptible reaction. On the basis of other three 
locatials, Rshevo in Bulgaria, Breda and Tel Hadya in Syria, five 



entries ILC 3468, IIC 5948, IIC 8262, ILC 482-205, and IU: 482 Mutant 
were m l d  tolerant a t  a l l  the sites. 

The lathyrus and vetch adaptation trials w e r e  supplied to acper?tors f o r  
the second t k  in 1991/92. Ihe Intermtima1 Lathyrus Adaptation Trial 
included 13 entries f m n  L. sa t ivus  and 10 entries f r m  L. ci-. T h e  
results f o r  International Lathyrus Adaptation R i a l  (IIAT) were received 
f m n  12 locations. At six locations (Breda in Syria; Al Ghassim i n  Saudi 
Arabia; Dhamar in Yemen; and Beni-Sliimne, Se t i f  and IQu-cub in Algeria) 
scme of the test entries exceeded the 1-1 check in seed y i e l d  by a 
s i q n i f i c a n t  margin. Five best entries across locations included L. 
s a t i v u s  accessions (Acc no. 347 LS Local, Acc. No. 3 sel 311, Acc No. 170 
sel 439, Acc No. 206 sel 463, and Acc No. 277 sel 476) wi th  seed y i e l d s  
of 1445, 1352, 1338, 1330 and 1328 kg/ha, respectively.  

The I n t e r m t i o ~ l  Vetch Adaptation T r i a l  (IVAT) included 17 e n t r i e s  
f r a n  Vicia  s a t i v a  and 6 e n t r i e s  f m n  Vicia narbnmsis. 'Ihe results f o r  
IVAT were reported f m n  13 locations. The seed y i e l d s  of Vicia  
nartonensis accessions were mre as mnpared to Vicia s a t i v a  accessions. 
Ihe f i v e  highest  y ie lding entries across the locat ions  belonged to V. 
ndrbxasis and included Acc Nc6. 565 sel VN 2380, Acc no. 574 sel -2388, 
Acc no. 577 sel -2391, Acc no. 568 sel -2383, and Acc no. 573 sel -2387 
with seed y i e l d s  of 1933, 1796, 1753, 1738, and 1643 kg/ha respectively.  
Among V. s a t i v a ,  the highest yielding entries included Acc Nos. 705 sel 
2556, Acc no. 384 sel -2062, and Acc no. 716 w i t h  seed yie lds  of 1185, 
1010, and 957 kg/ha, respectively.  

7.4. Dry ma 

The results of Pea Internat ional  Adaptation Rial  (PIAT) were reported 
f m  12 laations. At eleven locations,  m l y ,  T i a r e t  in Algeria; 
Tashevo in W g a r i a ;  T e r b l  in bbmon; Oeiras in Portugal; Jinderess and 
Tel Hadya in Syria; Beja and El Xef in W s i a ;  Camhridge in U.K., 
W e i h  in Sudan; and D i y a r b a k i r  in W k e y ,  sane of the test e n t r i e s  
exceded the local check in seed yie ld  by a s iqn i f i can t  (W. 05) margin. 
'Ihe f i v e  heavies t  y ie lding entries over al l  locations included, Local 
s e l e d i o n  1690, Collegian, PS 210713, LE 25, and -inart. The ANOVA f o r  
seed y i e l d  f o r  s t a b i l i t y  parameters based over nine emiromrents shming 
CV 5 30 revealed that six entries nawly  Collegian, M; 102702, ILP 56, 
tG 102583, Wirrega, Derrhut, and M; 102623, w i t h  above average yield ,  
and deviation apprca&ing z e r o ,  were r e l a t i v e l y  stable across 
envirolrments. 



7.5. Identification of e i o r  OsaDtypog by the NMs 

The national p r y a m  scientists participating in the Lsgume Internatid 
Testing Fn=qram xlentified and mprted the release of 8 varieties of 
chickpea, 9 of lentil, 3 of faba bean and 3 of forage legumes ciuring 
1993.  he characteristic features of these lines are given in Table 
7.5.1. In addition, several lines were identified for rmlti-location 
testing, on-farm trials or pre-release rmltiplicaticm. Also a large 
number of lines resistant to various stresses were identified and they 
are being used for direct or indirect eploitation. I&sti.onnl Pmgmm 
Bcientists, R.S. m, A.A. El nolloin, w. EWcim, r.c. Bagsma ad 
X.B. S-. 

7.6. Preciaioa in chidpea and Lentil International mmery Trials 

Ihe coefficient of variation as percent of mean (CV %) and standard 
errors of mean eqmssed as perCerrtage of trial means (SE) were e x a m h d  
for 22 experherks in Chi- Internaticmal Yield Trial - Winter - 
Medi- - 1992 (CZE'FW-MR92) and for 17 e x p d m n k  in Lentil 
International Yield Trial -&!all Seed - 1992 (LIYFS-92). The CV 
represents the variability in the experhmbl material while SE 
indicates the pision of the estimates of genotypic means. 

Ihe cv % values in trial rxW-W+m-92 were belaw 15% in 36.35% 
trials and > 30% (an often quoted value in literature) in 18.19% (Table 
7.6.1). e t e s  of mean had an error tetween 5-10% for 45.45% of the 
trials, while 77.26% of the trials were with an error less than 15% of 
the mean. 'Ihis indicates that either replications may be ' - 1 in 
55% of the trials to achieve SE <lo% or devise the means of 
experimntation and a~lysis to obtain reduced CV%. 

Similarly in LIYFS-92 CV% was < 15% for 52.94% of the trials and > 
30% in 23.53% of the trials. SE was less than 10% in 58.82% of trials 
and it was <15% in 76.47% trials. In carder to achieve precision on 
estimates with SE 110% there is a need to lodc into 53% of the trials for 
controlling experimental error variability further. R.8. EPlWla ad 
M. siagh. 



oxmizy mti- 
released 

Y e a r  of specific f a b x s  
release 

Chidrpea 
aliln FLIP 81-71C 

FLIP 8140C 
QWt IIC 195 
I&aIUl FLIP 8 W  
Lilrya ILC 484 
9Jhn Jehel MaI3 1 (IIC 915) 

Islltil 
Alshalia Digger (FLIT 84-51L) 

Ctkker (FLIP 84-58L) 
E&il& (FLIP 84-154L) 

BarglaEsh Sel. frcnl m35hcZIW5 
Bari F d s u ~ 2  (Mqmi) 

Ethicpia NEL 2705 
FLIP 84-7L 

Lilya n s a f e  3 (7asxooz) 

1993 High yield 
1993 High yield 
1993 ELigwLESistance, **yield 
1993 Qeen seed cxmsmpbcn 
1993 ELigw resistance, hi* yi* 
1993 High yield, heat ad a t  

resiskme, for jelzl Mra ard 
Ncktherns.&m 

1993 rmgeseed, blightres-  

1993 rmge seed, b L i m  resistarne 

1993 Hi* yield,  rd axlyledn 
1993 Highyield, ~ a J t y 1 ~  
1993 Hi*yield, yellcwmtyledrn 

1993 Highyield, rustresistance 
1993 High yield,  rust resistance 
1993 Highyield, rustresistance 
1993 Highyield., stardingabiliwin 

E. Libya 
1993 High yield, for mrtkrn Sdan 

1993 Tolerare to Orohnche, 
slitable for qrazirq 

1993 EkEYzt, -irg, high45 
Patio 

1993 =istarh tn (hoSanrfE, High 
yield 

1993 Hi@ yie ld ,  tol- to b i o t i c  
ard abid5c shesses, for 
N E r k U m s t a t e a r d -  
bditiaEil pmktial areas 

1993 High yield,  toleance to bio t i c  
ard abiotic  shesses, for 
RrUwm s.&m ard t c d i t i a m l  
p x h t i c n  areas 

1993 H .  yield,  to1- to bio t i c  
ad abiotic stressg, fur 
Nzthxn Srhn ard tirazlitiaml 
p r a k t h a r e a s  



lbhle 7.6.1. precishuf exprkrblCVard SE in- YieldTrial- W i n t e s  -14~Ebrrarmn (am-w- 
MR-92) an3 Imtil B h m d a m l  Yield Trial - Smll Seal (LTYFS-92). 

Class 



8.1. Nile valley R&& Prqrrm 

The Nile Valley regional ProFpam (NVRP), started in 1988/89, carers 
research, transfer of technology and h- resources develqment to 
irrprwe the production of am1 season food legumes (faba bean, lentil and 
chi-) in Egypt, Sudan and Ethiopia. 73-e progxm in Ethiopia includes 
field pea as an additional coolseason food legrrme. The straw 
follcwed in the NVRP involved a mltidisciplinary, dti-institutioml, 
and problem-orierrted network making N 1  use of the expertise, hufmn 
resource and the infrastructure available in the participating 
countries. Emphasis is on back-up research to develop and transfer 
sustainable improved technology suitable to farmers in various agro- 
climatic regions. As a partner, 1- collalmrates with the three 
countries in developing the annual wo~kplans, providing germplasm, 
technical and mnagement backstopping, training, and coordinating 
activities at the national and regional levels. Rnding continued f m  
the United Eluppe (WE) for IQypt, the Netherlands Garenrment for the 
Sudan, and the Swedish Agency for I&sear& Cooperation for Developing 
Cauntries (m) for Ethiopia. 

8.1.1. Faba Bean 

In Egypt, imprwed production packages, demnstrated on large fields in 
Minia, Eeni Suif and Assuit, increased yield by 22 to 36%, with a 
marginal rate of return (MRR) of 68 to 258%. The a6vantages of using the 
rotavator in sowing were dmwnstrated to farmers in Minis and Fayoum with 
yield increses of 33 and 18%, respectively. Yield gains of 6.6 to 26.6% 
were achieved thnxqh htqmted control of chmlate spat and rust 
diseases between 1990/91 and 1992/93 (Table 8.1.1). In Upper and 
Beheira, Corrh-01 of Orobanche by an m a t &  package of sowlng date, 
resistant/tolerant cultivars, l w  rate of G1-te and foliar 
fertilizer increased yield by 54 to 88%. lhe new faba bean &ti- 
Giza 461 and Giza Bl- were officially relaased to farmers in the Delta 
and Nubaria, respectively. lbm systematic surveys of legume viruses 
revealed faha bean necrotic yellows virus (FENYV) as the rrmt prevalent 
(49.3%) partiaIlarly in Middle Egypt folld by BYMV (24.3%) in Fayoum. 
It was appawlt that FBYNV was the main reason behind the drastic drc~ 
(40%) in national faba b a n  pmdudion in 1991/92. 



Table8.1.1. Percenbge increase in faba hean yield as a result of 
integrated control of foliar diseases (chocolate spat and 
rust) using resistant cultivars and a fungicide* in the 
No& Delta in E)-Jypt between 1990191-1992193. 

Cultivar Seed Yield Innease 
Mean 

1990/91** 1991192 1992193 

Hiqhly resistant 
Giza 461' 11.7 6.6 7.5 8.6 

kderatelv resistant 
Giza Blanca' 
Giza 3 22.0 11.7 11.7 15.1 

' Newly released cultivars with resistanceJtolerance to diseases. 
* Dethane M 45 sprayed once in Fehmry. 
** Envhmmmtal conditions favcxnable for diseases. 

In Sudan, faba bean yield increases rang* between 27 to 115% were 
obtained by farmers adcpting imprared prokction package with average MRR 
of 588%. Three new faba bean cultivars were officially released in 1993 : 
shambat 616, Basaker and Mdeiba 93 (Table 8.1.2). S u e e n h g  for 
resistance to aphids is underway using the intrcduced line "PakistaniN 
as a saurce of resistance. 

In Ethicpia, yield b a e a ~ ~  of 85 to 115% were realized due to the 
adoption of improved package with an average MRR of 292%. Five improvecl 
faba bean selections were suhnitted in 1993 for Varietal release 
amnittee for high and mid altiMe areas. Three lines with Bohy5.s 
resistance and one with wilt/rwt rot resistance are in the last stages 
of release. Yield responses to N and P fertilization in Pdet reg-ion 
indicated the need for inoculation with effective Fhizcbbium, starter N 
and P fertilization. 

8.1.2. Chi- 

In EUliopia, average yield - of 117% were realized due to the 
adoption of inpmved prcduction packages with MRR of 526%. ?he desi line 
1-84227 gave 10% nvrre yield than the inpme.3 check; kakili line ICC- 
12339 prcducd 8 and 49% more yield than the improved desi and M i  
checks, respectively. At Adet, 3 lines cutyielded the local heck and 
hpmve3 desi check miye) by 37 to 42% and 16 to 19%, respectively. 
Ativancing planting date at Alem Tern fran August to July inn- yield 
by more than 200%. !lb achmntages of using Wd-bed furraws (BBF) for 
v i n g  chi- in heavy vertisols were confirmed by 18-22% nure seed 
yield canpared to the ridge and fmrm seedbed. 



Table 8.1.2. Focd legum cultivars off ic ia l ly  released to farmers in 
Sudan in 1993. 

Peleased d t i v a r s  c3atacteristics/Remrmended region 

Fab )Sean 
slambat 616 (00616) - High an3 stable yield, plant height 92 - 

108an and resis tant  to lodging. For 
Khartaan state an3 mn-traditional 

lon areas. product' 
& S a b a  (BB7) - High and stable yield, large seed, seed 

protein content 24.7%. For N o r t h e r n  Sudan, 
traditioml prcduction areas. 

W e b  93 ( E U U  113) - high aKJ. stable yield, large seed, seed 
pA&lcOntent25.5%. ForNorthernSudan, 
traditional prcduction areas. 

Lentil 
Rubatdb-1 (ILL 813) - High and stable yield, erect graJth habit, 

dark seed alat color, red o o t y l ~ ,  
maturity in 108 &ys, seed amtent 
28.5%. For Ncathern Sudan. 

Qli- 
Jebel Mara 1 (ILC 915) - High and stable yield. For Jebel Mara and 

Northern Sudan. 

In m, on-farm ~ t i a n s  gave yield increases between 24 to 
42% in t r a d i t i c m l  an3 26 to 53% in ncm-traditional production as 
a result of b p m v d  prcduction package. Ihe pranising lines Giza 531 
and Giza 195 outyielded farmers cultivars by 55 an3 32%, respectively. 
Seeds of these two lines were released to farmers in Qpr. egypt. 
Kubria an3 the N o r t h  W e s t  Coast. Disease surveys amfirmed w i l t / m o t  
rat dbeases as the major disease problem in w. The need of 
Rbizcbium inmulation of chickpea kas shawn in 4 cut of 6 locations and 
yield bcmase across locatians was 40% for  Rhizabium inoculation w i t h  
starter-N (36 kg N/ha) (Table 8.1.3) . 

In Sudan, f- adopting hpnmd chickpa -ion package got 
an haease ,in their yields by 35%, on a m * ,  with 120 to 213% MRR. 
The IcARnn introduction IIC915 was of f ic ia l ly  released to fa rmrs  in 
Sudan under the mre Jebel Mara-1 (Table 8.1.2). Wty f ~ l r  chi- 
lhes were resistant to w i l t / r c o t  mt diseases, and f ive  of these lines 
confined their resistanOe after two cycles of smeniq in biu -. 
?he seeddre€serlkcb4M inneased seed yieldby 23 to 33% under f a m x s  
cnsditions -use of hpmvhg seed anergence by 17 to 64% an3 156%, 
respectively, in naturally and a r t i f i c i a l ly  flooded areas. 



Table 8.1.3. Seed yield for prcanising chi* line 531 with and 
without Rhizgbium M a t i o n  versus high nitrogen dose at 
six locations in D3ypt &ring 1993. 

Seed Yield Ikcrlhal* 
Treatments Fayom Assuit Bostan Alex. N.West Ismilia 

Coast 

Ccortrol 1544d 1858b 1977 660b 1394d 1667 1516d 
Inoc. with 
Rhizobium 1867c 197713 1847 750b 1798c 1929 169% 
120kg N/ha 
splittwice 2072b 2290a 2068 1254a 208lb 1857 193733 
36 kg N/ha+ 
Rhizobium 2371a 2340a 2008 1411a 2285a 2321 2126a 
Mean 1964 2121 1975 1019 1889 1843 1819 
tNRl' at 5% 93 196 N.S.  163 127 N.S. 161 
C.V. (%) 3.0 5.8 9.6 10.0 4.2 15.0 8 5. 

* Values followed by the same letter are not significantly different 
from each other amording to lXuxan Wtiple Range Test at 5% 
probability level. 

8.1.3. Lentil 

In lentil, the most prcsniwlt achievement was the self-sufficiency 
attained in Sudan in the 1992/93 season thrcugh incseasing a m ?  and 
adopting inpro?& -on padcage. Govwmmt incentives contributed 
greatly to +3us acluevment thrmgh credit suppol-t, guaranteed lentil 
prices, availability of threshing machines and decorticator. Yield 
increases ranged between 20 to 246% in demxlstsation plots as a result 
of package adoption with MRR of 588 to 1447%. Lines ILL 813 
(introdmztion fran ICAKA) was officially released to farmers (Table 
8.1.2) . In Fakntab, seed and straw yielck were increaserl by 15 a& 198, 
respectively, on increasing seed rate to 107 kg/ha, and by 22 and 11% in 
the same order as a result of ridge planting over bmdcd~ting on flat 
seed bed. 

In Ethiopia, fanners adopting improved pro&&ion packages gof an 
inorease in their yields by 63% with average MtrSI of 312%. 'Ihe selections 
NEL 2704 and FLIP 84-78~ (frm I-) are being released for the law 
l a d s  and the high lands, respctively. Ten exotic lines, mostly frcan 
ICARDA, were selected for adaptation to high altitude areas because of 
their tolerance to frost. Five early and high yielding lines were 
selected for drc4iqht taler- at Alem Tena. 

In Elgypt, 65 lentil damnstrations with improved package gave average 
yield advantages of 19 to 29% in traditional areas and 33% in m- 



traditional areas in Nubaria (Table 8.1.4) . Precoz is being released to 
farmers in the Northern areas while Giza 370 is being released all aver 
the cnmtly. surveys indicated that darny mildew, rusts, grey mold, 
wilt/ruot rots and Sclemtinia rot were the inportant di- on lentil 
in that order. NPK fertilization in the newly reclaimed areas s h a d  a 
yield increase of 133% inaicating the need for effective Rhizcdbium 
incculation, P and K fertilization. 

8.1.4. Field Pea 

In Ethiopia, demnstration of a#hd control by Primi@~6-methyl 50EC 
resulted in 18 to 63% increase in yield in two locations with 2807% 
average MRR. Verification trials on three cultivars ard inpnoved 
mnagement practices resulted in 12 to 60% increase in yield with average 
95% MRR. Yield levels as high as 6.87 t/ha were obtained in Sinana. 
mtional Pmgrclm scientists aul M. 801h. 

Table 8.1.4. Average seed ard straw yields obtained by participating 
(PF) ard ncn-participting (NPF) farmers in lentil 
damnstrations in various -tes in FQypt, 1992/93. 

Seed vield (t/ha) Straw vield (t/ha) 
Govxmrate No. of %Over %Over 

sites PF NPF NPF PF NPF NPF 

Sharkia* 24 2.95 2.37 25 7.12 6.12 16 
Kafr El-Sheikh 10 2.16 1.69 28 5.42 4.34 25 
Dahhlia 20 2.05 1.72 19 6.24 4.63 35 
Assuit 5 2.61 2.02 29 4.99 4.93 1 
Nubaria 6 1.11 0.91 33 - - - 

* Innease over traditional -ices in: 
- Net Returns: 47% 
- Benefit/- Ratio: 41% 

8.2. Nmm African R e g i d  Pmgran 

ICARaA conthud its oollahorative resear& on fcd legumes with the 
~ t i 0 ~ 1  program of Algeria, ~ i b y a ,  Momom and Tunisia during the 
1992/93 crop season. Collaborative reseamh activities on feed legumes 
received gnater attention this season. 'Ihe Regional Leguw Scientist 
of ICARaA, based at w e t  Research Station of INRA-Momow, met (NF 
Fes!, continued provi- Meal iqut into these collaborative 
activities. lhe -IS continua3 on genrplasn m h m ~ ~ ~ &  for the 
major stress fa*, agronCmic aspects, and transfer of technology. 



hhancing the national research capabilities and strengthening regional 
networking activities were also a@msized. Sane highlights of research 
results for each country and the regional network activities are 
presented here. Details are available in the individual country repcats 
prepared by each national program. 

8.2.1. Algeria 

In general, wther am3itions during the 1992/93 crop season were less 
famrable caapared with the last crop season. ?he rainfall was lower 
especially in the western part of the country. The nop season was 
characterized by a rainy autumn (October), a dry and cold winter, a 
relatively dry spring with considerable numter of frost days, and an 
early sircan (hot winds) in May - June adversely affecting grain 
filling. As in the past, 1- trials were conducted at all the nine 
resedmh stations of IT32 in Algeria, viz . , Saida, Tiaret, Sidi Be1 Abbes 
(SBA) , Khemis Meliana (in western region), (X1ed Smar, Beni S l h  (in 
central region), Setif, El-Khroub and Guelma (in eastern region). 
H m v e r ,  major research stations for legrrme work were: Sidi Bel Abbes, 
Tiaret, El-Khroub and Guelma. 

Major e@mis on gernplasm enhancement was on chi- follcrwed by 
lentil, dry pea, vetch and 7 (chickling). Number of nurseries and 
yield trials conducted in hfferent food 1- during the 1992/93 crop 
season are preserrted in Table 8.2.1. 

Table 8.2.1. Number of nurseries and yield trials mxhctd in 
different food legumes in Algeria, 1992/93 crop season. 

Cmp arosSing International National Total Percent 
program mnseries/trials trials 

1 19 21 41 46 
Lentil - 18 20 38 43 
Faba bean - 3 3 6 7 
Dry pea - 1 3 4 4 
Total 1 41 47 89 100 

Chickpa: chickpa seledion work was carried out at all the nine 
research stations of IXC. The selection criteria were asccd-~yta blight 
and wilt resistarce and high grain yield. As a result of a crossing 
program carried out at El-IQu-cub, 44 F2 pmgenies were evaluated during 



the 1992193 crop season. Frcm International Mrrseries (CIF4N-W-93 and 
CISN-SP-93 of IC-), 42 lines were selected at different reseamh 
stations. Similarly, 47 lines were selected fron -93 and CIYT- 
SP-93. T h e s e  will be evaluated for yield perfonmnce through PYT-94 at 
different stations d u r i q  the 1993194 crop season. 'Ihroqh PYTr 
am5uded at different stations, a total of 105 chickpea lines were 
evaluated frm ICAFDA-sqplied nurseries/yield trials. Of these, 22 
lines were selected at different locations for further yield test- 
during the 1993194 season. 

In chickpea mltilocation trials-I and -11 year comiucted at 
different locations, a total of 59 lines were evaluated during the 
1992193 crop season. of these, five lines were selected for the mtional 
yield trial-I year (NY'FI) for the 1993194 season. Sixteen lines were 
yield-tested thraqh NY'FI at all the nine stations. Most of thaa 
yielded better than the check. C u k t x d i q  lines in different zones are 
presented in Table 8.2.2. Ihese selected lirs will be yield-luated 
again thrw NYT-I1 during the 1993194 crop season. Information on 
chickpea varieties m e d  in different areas by the nine research 
stations is preserrted in Table 8.2.3. 

Table 8.2.2. Chickpea lines selected fran the natioml yield trial-I 
year gmwn at different stations in Algeria, 1992193 crop 
season. 

Region Lines selected Yield range (kglha) 

All the zones over 79M 101-2, FLIP 85-17C. 1630-1660 
9 stations FLIP 84-109C 
coastal zone FLZP 85-17c, 2184-2298 

FLP 84-109C 
Interior plains 79M 101-2, 80TH 177, 1550-1590 

FLP 85-94 
High plateaux FLIP 85-94 983-1108 

Lentil: Lentil selection work was carried art mainly at Sidi Be1 Abbes, 
Tiaret, Saida, Setif, El-Khmub and Gwlma stations. Ihe selection 
criteria were tallness, erect plant type, rust resistance and high gra* 
yield. T h e  ntional pr~gram very heavily depended upon the lent11 
material supplied by IC;ARDA1s legume program. 

Across stations, 13 lines were selected fran International lentil 
nurseries, and 31 lines f m  intermtima1 yield trials. In the PrT-G 
93, 97 lines were tested a- stations f m  which 20 lines were 
selected for further evaluation. In lentil nultilocation trials-I and - 
I1 year conducted at different stations, a total of 59 lines were 



evaluated. Of these, seven lentil lines here selected for fmther 
evaluation in the lentil national yield trial-I year during the 1993/94 
nop season. In  the lentil national yield trial-I year, 1 0  lines tere 
yield-tested. Of these, 2 lines (FL;CP 87-48L and -85-7L) i n  the coastal 
zone, one line (D 84-145~)  in the interior plains, and t w o  lines (FLIP 
87-30L and ILL 5671) i n  the high plateaux outyielded the check. In INY!C- 
11 year, the local varieties performed better than the introduced ones 
(Table 8.2.4) . 
Dry pea: Selection for dry is done mainly at Sidi Be1 Abbes station 
from PULT supplied by ICARW+. Wing  the 1992193 nop - I  only the 
mltilocation-I1 year trial was e c t e d  at Tessala. S u r  I-, viz. 
Le 25, SVS 1741, Centuzy, hisson, Frijaune and kcal Sel 1690 
significantly outyielded the check (SBA 184). Based on two-year results, 

Table 8.2 -3. Status of varieties of chickpa, lentil, dry pea and faba 
bean in different zones of Algeria, 1992/93 crop season. 

Station &CbJ= Lerrtil Faba bean Dry pea 

Sidi Eel clletcui 1 Syrie 229 Sidi A i &  LE 25 
Abbes (ILC 3279) ILL 4400 SV 51741 

uletcui 2 Balkan 755 
F 84-92C NEL 468 

Saida Chetouil NEL 468 - - 
Balkan 755 

Tiaret Chetouil L.B. Redjas 
F 84-92C NEL 468 - - 
F 84-79C Balkan 755 

K. Meliana 
Metropole 

Chetoui 1 Syrie 229 Talo - 
F 84-92C NEL 468 'l-=Ta 

ChledSnar OEtcui 1 8-91128 
F 84-92C - 88- 18009 - 
F 84-79C 18035 
F 84-1% 18054 

Benislimane Oletoui1 Syrie 229 - - 
Balkan 775 

Setif F 84-92C Setif 618 
aEtaui1 NEL 45R 
ILC 72 L.B. Redjas - - 

F 87-48L 
F 88-EL 

~uelma F 84-79(3 NEL 4% seville 
F 85-17C Anicia Wmce - 
F 85-54C P.B.Dahra N ~ w  Mamnath 

El-Khrcub Chetoui 1 



!fable 8.2.4. Perforlmnce of lentil lines in the national yield tr ial-I1 
y in different zones in  Algeria, 1992/93 nop season. 

Zone B e s t  lines Yield range 
(kg/ha) 

A l l  the zones NEL 45R, L.B. R e d j a ~ ,  1050-1150 
Kreta 

Coastal NEL 45R, K r e t a ,  
L.B. Redja~  

Interior plains L.B. Redjas, NEL 4% 1000-1220 

High plateaux NEL 45R, Kreta, 
L.B. Wjas 

six lines, viz., Century, SVS 1741, Local Sel 1690, Syrian Local Sel, 
A M E ,  and AFH 332 w i l l  be incl- in the dry pea national yield trial-I 
year for the 1993/94 crcp season. 

F e d  legupes: 'Ihe activity on feed leguws (vetch and grasspea) is very 
limited and almost restricted to evaluation of IVAT and IIAT fnan ICMDA. 
In IVAT-93, two species of Vicia, V .  sativa and V .  -is, were 
evaluated. Similarly, two species of g m s q e i  ( I a t h p )  , L. satiws and 
L. ciaera, w e r e  evaluated ILAT-93. The evaluation was done a t  
Guelma, El-Khroub, Khemis *liana, SBA, Beni S l h ,  Tiaret and Saida. 
H a ~ f n r e r !  t r i a l s  a t  the last f a n  staticars were lost due to drnqht. Bath 
gram yield and biological yield were amsidered as selection criteria. 

In  V .  sativa, 11 aocessicns a t  Guelma, four a t  El-Khroub, and three 
a t  SBA were selected. 'Ihe dry matter yields ranged fran 1.9 -3.3 t/ha 
a t  Guelma, 0.47-0.7 t/ha a t  El-- and 0.78-1.0 tjha a t  SBA, hhereaS 
the grain yields ranged f r a n  2900-5500 kg/ha a t  Guelma, 1900-3500 -/ha 
a t  El-Khroub, and 100-300 kg a t  SBA (low due to -t). 

In V .  narhxmis, six acoessirms in m 9 3  showed similar 
performance for dry m a t t e r  ard grain yield. In grasspea, two accessions 
of L. satiws and three of L. cicera were selected a t  G u e h ;  10 
accessions of L. sativus and three of L. ci- a t  El--; wtweas 
ti-- accessions of L. sativus a t  SBA. Based on their performance in 
suthmid zone a t  Guelma, V .  zarbmmis p e r f o d  test follcued by L. 
satiws, L. ci-, and V.  sativa. I n  the dry and cold zone of El- 
Khroub, L. sativus was the best performing species followed by L. ciaera, 
v. Im-hEPsis, and v. sativa. 



T h e  major emphasis in pathology was on chickpea asccchyta blight and 
wilt. For m y t a  work, SBA station was used as the site for field 
screening whereas laboratory screening was d m e  at INA-El Hat-rach by 
Prof. Dr. Bouznad and his group. Kfective field screening for wilt was 
done at Guelma combined with laboratory smeenhg at INA-El Harrach. 
Lines identified for good resistance to hscmhyta blight were FIlP 82- 
83C, -84-9313, -84-102C, -84-low, -88-82C, -88-87C, and 79M 101-2. 
Lines with good resistance to wilt included Amdaun 1, IX 15, cc 27, FLIP 
85-17L, and -85-54C. Also, lirres with ccmbimd resistance to asxdyta 
blight and wilt were identified which were FLIP 84-79C, -84-92C, and -85- 
17C. 

T h e  1992193 crop season qienced an improvement in the a- work 
in food legumes in Algeria. T h e  trials axhctdwere: date, density and 
raw spacing in chickpea and lentil, and integrated w e d  ma~g-ement in 
chickpa and lentil. In SEA, December sowingwas found best for chickpa 
FLIP 85-94C and 801H 177 with plant density of 90 plantsIm2 and 70 
plantslm2, respectively. In Saida, 15 January was OM as the best 
scwinq date for lentil NEL 468 with opthum density of 210 plarrtslm2. 
Hcwever, a plant density of 240 plarrtsIm2 was found hest at Guelma with 
30 an r a ~  spacing. 

8.2.1.~. -logy transfer 

Efforts on transfer of the improved technology on winter chi* and 
lentil were intensified by all the nine stations of MGC. H m e v e r ,  
special efforts on technology transfer were lMde by SBA, El-Khroub and 
Guelma stations. In SBA, El-.Khrcub and Gueh areas, on-farm 
demonstrations of ILC 3279 (ChetoUi 1) were carried out which 
suooessfully conveyed the message to farmers on the usefulness of winter 
planting of chickpea over the traditional spring planting. In Guelma 
area, FLIP 84-79C was also successfully -ate3 on farmers' fields. 
Similarly, lentil demnstsations in Pilot Fazlns served equally useful 
pnrpose in Guelma and Beni Slimane areas. 

8.2.1.6. Seed pmduction 

Wing the 1992/93 cnp season, seed production activity was also 
intersified. As a result, fairly large quantities of seed of the 
reocsmrended varieties of chickpea were producd, especially of aetcui 
1. ~ o m e  other chickpea varieties multiplied included FLIP 84-79c, -84- 
92C, and -85-17C. In lentil, seed of L.B. Wjas, NEL 45R, NEL 468, and 
Balkan 755 was mltiplied. However, seed prokction activity needs 
further intensification to benefit farmers by using these imFapved 
varieties. Algerian mtimal program Scientists a d  S.P.S. E6dwa . l .  



8.2.2.1. h i a l  sites and crcp seasan 

Different mrrseriesltrials in chi-, lentil and chy pea were cor&ctd 
at four different lccations in Libya. 'Ihese included Tajoura and Zahra 
in the Western region, Mi-ta and Xhasls in the central region, El- 
Safsaf and El-Marj in the Eastern region, and seba  in the Southern 
region. Ihe Western region received low rainfall (140 mn) Wing the 
1992193 crop season which adversely affected crop grcwth arrd 
pruiuctivity. Also, this enuauaqed wiltlrmt rot diseases in dry pea. 
In the Eastern region, a total of 482 m at El-Safsaf a d  380 mn at El- 
Marj was received which was above the average annual rainfall of 350 mn 
for the region. 

Chickpa: Four trials were wmiu&ed: chickpea international yield 
trial-winter+¶editerranean region-1993 (CZYT-W-MR-93), chickpea North 
Africa regional yield trial-93 (-3), c h i c k p ~ ~  national yield 
trial-El993 (CWT-B-93), and chi- adaptation trial-1993 (CAT-93). 

In CI'fT-W-MR-93 at Setha, grain yields ranged fmw 1800 to 3680 
kqlha. Ihe hi@& yielder was FLIP 82-15OC (3680 kq/ha) followed by 
FLIP 89-78C (3470 kqlha), FILP 89-44C (3400 kqlha) and FLIP 90-4C (3300 
kglha) ompared with 1940 kg/ha of the lccal chdc. ~t El-safsaf, highly 
significant yield differ- were obtained and all the test entries 
cutyielded the check (ILC 484) which yielded only 480 kg/ha. Line FL;TP 
88-82C was the highest yielder (1660 kq/ha). Six lines ( F l D  88-82C, - 
88-85C, -89-78C, -82-15W, -90-9% and -86-6C) were selected for further 
testing during the next crqping seasen. 

Ihe CWT-B-93 with 17 entries (10 fmw CIXT-W-MR-92 and seven from 
QtWYT-92) was coixhx3.d at El-Safsaf and El*. No significant yield 
differences were Wined at El-Safsaf, anl the check (ILC 484) yielded 
higher than all the test entries. At El-Marj, although three lines (FL;TP 
89-38C, -88-82C and -85-5C) yielded hiqher than the check (ILC 484) grain 
yield levels were 1- than that of El-Safsaf, mainly due to poor soils 
and lack of Rhizcabium -tion. In CAT-93 with four varieties 
oxducted at Sebha, no significant yield differences were obtained amcslg 
different varieties (yield range of 2500 to 3000 kg/ha). However, FLIP 
84-93C was the hiqhest yielder (3000 kq/ha) followed by FLIP 84-792 (2840 
kg/ha) , II13 484 (2740 kq/ha) , and local variety (2500 @/ha) . In OIARYT- 
91 at El*, yield levels were low and no significant yield differ- 
were observed amcslg different varieties. tio.iever, lines FLIP 85-94C, - 
84-182C, 801H 177, ETJP 84-92C, -84-164C and -84-79 yielded better than 
the check. 



-1: Five trialsfmnseries were conducted at El-Marj an3 El-Safsaf. 
These were lentil international yield trial-small seed-1993 (LIYFS-93) 
and -large seed-1993 (LIYFL93), lentil North Africa regional yield 
trial-1993 (uWWF-93), lentil national yield trial-B-1993 (LwFB-93) 
and S1993 ( m - 9 3 ) .  In LlYl'-S-93 at El*, no significant yield 
 difference^ - Observed. -, Six 1- (FLIP 90-36L, -89-37L, -90- 
43L, -90-3OL, 81SI.5 ard FLIP 90-40L) the grain yield of the check variety 
(El-Safsaf 3). Of these, FLIP 90-36L was the hi+ yielder (1960 
kg/ha) canpared with 1720 kg/ha of El-Safsaf 3. The trial at El-Safsaf 
was mnpletely damaged by birds and thus no yield data d d  be reoorded. 
In the LIYF-3 at El-Safsaf , significant yield differ- ammg the 
test lines were obtained. Eleven lines outyielded the check (El-Safsaf 
3) that yielded 1620 kg/ha. Ihe best yielder was E%IP 90-13L (2930 
&/ha). Ihe other 10 lines yielding better than the check were FLIP 84- 
27L, -86-6L, -87-17L, -88-7L, -88-12L, -88-14L, -89-5L, -90-1L, -90-10L, 
and -91-EL. 

In the UiYT-B-93 with 10 varieties mmluctd at El-Safsaf and El- 
Marj, no significant yield differences were observed among varieties. 
mwever, the best yielder was FLIP 87-4% (2090 kg/ha) follcwed by the 
check, El-Safsaf 3 (1980 kg/ha) . At El*, significant yield 
differ- amxlg varieties were otserved. FLIP 89-37L was the bed 
yielder (1750 kg/ha) whereas the check (El-Safsaf) ranked fourth (1500 
kglha). Five varieties (FLIP 87-48L, -87-55~, -89-Z~L, -87-26~ and -89- 
37L) were selected for £urther testing in the 1993194 crop season. In 
LtWFC-93, w h i c h  was oorrchxted with five varieties at El4hr-j and El- 
Safsaf, no significant yield differences were &served at either 
location. lbiever, three of them (78526013, 78526052 and FLIP 87-49) 
outyielded the check (El-Safsaf 3) at both El-Safsaf and El-, and 
will be further tested in UiYT-D-94 during the 1993194 crop season. 

JXy pea: l'hree trials were am3wbd: pea inkmaticma1 adaptation 
trial-1993 (PIA!l"-93), pea national yield trial -C-1993 (FWN-93), and 
pea adaptation trial-1993 (PAT-93). PIAT-93 fmn ICWD3 was raised at 
Zahra and Setha stations. At Zahra, results &wed highly significant 
yield differ- (range of 210 to 2550 kg/ha), and several entries 
significantly outyielded the local check (570 &/ha). These were MG 
102029 (2550 kg/ha), -101830 (2470 kg/ha) , Syrian Local, Aleppo (2420 
kg/ha), Collegian (2310 kgfha), 13= 101197 (2300 kg/ha), -1 sel 1690 
(1990 kg/ha) , G 22763-C(1900 kg@), 13= 102703 (1850 kg/ha) , Early LUn 
(1770 kg/ha) and MG 102702 (1710 kg/ha). At Setha, no significant yield 
differ- were observed among entries (yield range of 3610 to 6310 
kg/ha) . Haever, the highest yielder was MG 102029 (6310 kg/ha) f o l l d  
by local check Hirst 40 (6040 kg/ha), and Local Sel. 1690 (5970 kg/ha) . 

In PPIT-93 with five entries COW at Sehha, local check (Kirst 
40) significantly outyielded all the four test varieties viz., Solam, 
Chantal, C a l p ,  and Blanda. Ihe IWT-393 at Taj- was badly 
affected with wilt/& rots, and so no useful yield data could be 



Vetch: The -93 frcm ICARDA was raised at Zahra and Khans stations. 
At Zahra, significant yield differences were observed ammq entries for 
both seed and biological yield. For seed yield, entry 20 (V. 
-is) was the top yielder (913 @/ha) followed by entry 23 (855 
@/ha), entry 22 (762 kg/ha) a d  entry 19 (683 @/ha) ampred with 315 
kg/ha of the local check. For biological yield, entry 22 was the top 
yielder (4093 @/ha) followed by entry 20, 18, 19, 6, 23, and 17. At 
Khams also, significant differences in both seed and biological yield 
were obtained. For seed yield entry 23 was the top yielder (781 kg/ha) 
followed by entry 20 (726 kg/ha) and entry 19 (596 kg/ha) ccapared With 
229 %/ha of the local check. For biological yield, entry 8 (V. sativa) 
was the top yielder (5741 @/ha). Other better entries we ncrmber 1, 
12, 9, 3, 7 and 23. 

Qickliag (c?rasspea): T!E -93 frcw ICARDA was raised at Zahra and 
Khams stations. No significant differe~zs in seed anl biological 
yields were okserved at either location. Hwver, yields were better at 
Khams than that of Zahra. At Zahra, entry 18 (L3thym.s ciaera) the 
best seed yielder whereas entry 7 (L. satiws) was best at Xh-. For 
biological yield, entry 18 (L. ci-) was the best yielder at Zahra 
whereas entry 16 (L. ci-) at Khams. Mts showed a goal 
possibility of grcrrrhq chicklhg in Khams area. 

Disease surveys in food legumes were cmxbAed in -, eastern and 
western regions of L i b p .  mst prevalent disease of dry pea was 
Altermria spot followed by wilt, daJny mildew, and rust. Bean leaf roll 
virus (y) was otserved in severe form at Sehha station only. Wilt was 
observed m dry pea at Meknxlsa farm in the Sarthern region. In 
chickpa, ~ytabl lqhtwasthelmst inpor tantdiseaseintheEastern  
region. Stenphyllium spot was observed at M&ncusa. In lentil, lentil 
yellas (BIIIV) was o w  in a severe farm at Meknasa fanu where 
Botrytis gray wld was also observed in certain entries. F!IRV was also 
&served in lentils at El-Safsaf. 

For Asccd~yta blight smeenhq, CIABN-A-93 was g m m  under natural 
disease conaitiorrs at El-Safsaf. ~MJ lines (FLIP 88-83C and -96-56C) 
were rated 1 ( cu t  of a xmxinum of 9 ) ,  two (FLIP 85-84C and -84-124~) were 
rated 2. bbst of the remaining lines w e r e  rated 3 exoept line ILc 3279, 
FLIP 82-132C, -91-14<, and -91-45 that were rated susceptible (7 and/or 
above) along with the susceptible check, ILI: 263. ~n the ctrickpea 
mtional aSCOChyta bliqht mrsxy (UiAW-93) with 11 entries tested at 
El-Safsaf, three lines, viz., FLIP 88-SZC, -89-110~ and -90-112c were 
rated 3 (out of a maximin of 9): +SKI (FLIP 84-144C and ILC 195) 
were rated susceptible (7-9 ratmg) along with the susoeptible check. 



Tim agromaic trails were wnducted. 'Ihese were chickpea w e d  control 
verification trial-1993 at El-, and dry pea date of planting x r m  
spacing trial-1993 at Tajaura and Sehha stati-. In the chi- w e d  
control verification trial with three treatmnts, no significant yield 
differences were observed amy treatmnts. H w e v e r ,  p-ence 
treabnent of Igran + Kerb provided the best wed ccoltrol and hi- 
grain yield over pr- Maloran + Kerb and weedy *. 

In the p a  trial with four sowing dates (15 Sept, 1 Oct, 15 Oct and 
1 Nov) and four row spacings (30, 45, 60 and 75 an) at Setha, significant 
differences between sowing dates were o k e m d w i t h  the last date (15 
Oct) providing the himest grain yield of (7900 %/ha) and the f M  date 
(1 Sept) providjng the 1- grain yield (4400 kg/ha). Also, 
significant differences w e r e  observed amcop spacings. An inter-- 
spacing of 30 an -idea the highest gram yield (7910 kg-/ha), whereas 
the 75 an row spacing provided the lmest grain yield (5700 kg/ha. 
Libyan National Progrcol Scientists aml 8.P.8. aeaiwal. 

8.2.3. Morocco 

8.2.3.1. Trial sites aml crcp seascm 

Different nurseries/trials in chi- and lentil were raised at 
rawchm&, Douyet, and J- shah stations of INRA-Morocco. H w w e r ,  
Morocoo, like the last cnp season, again faced a severe draqht 
situatim that adversely affected cnp qwdth and develqment. No useful 
data for yield cauld be obtained in any of the trials in chickpea and 
lentil. 

Germplasm enhanoement with resistance to major stress factors continued 
to be the major objective of the natiml food 1- -n of M o m .  
As in the past, the national very Wvily depended on chickpea 
and lentil material £ran ICARaA m the form of international nurseries 
and yield trials. 

Chickpa: Chickpea trials/nurseries were raised at Mardmwh, J- 
Shah, and w e t ,  and included -3, CFW-W-1-93, BYT-W-11-93, 
CAW-93, CNARYT-W-93, UWl'+-93, CIF4N-MR-93, CISN-W-93, ClWl'--93, 
CAYT-SP-93, and seed increases. These yielded no useful data because of 
erratic plant stands and the -t. Hcwever, some selectiors w e  made 
based on visual observations. 

Lentil: Lentil trials/nurseries hw?e raised at Marchouch and Jemaa 
Shah, and included LWF-E-93, LJ3T-G93, LIYT-S-93, -3, LAYT-93, 
INYT-93, -3, and seed hmeases. H e r e  again, no useful yield 



data muld be obtained due to the situation that prevailed 
wing the nq, season. kwaer, sane selection based on visual 
observations was exercised. Lentil lines ILL 6002, -6209, FLIP 86-19L, - 
86-21L and ILL 5883, which have done well in the past seasons, w e r e  also 
observes to be early to medim in maturity and good yielding. Other 
early and good lines identified at Jemaa Shah in LTYFE-93 were ILL 
4605, -6262, -6465, -6467 and -6818. In LTYFL-93, line ILL 6436 
early and better than others. 

Major anphasis in chi- pathology continued on A s a x h y t a  blight and 
wilt. SQ-eening for As0xhyt.a blight was done by raising CIAE!N-A-93 
under artificial inoculation d t i o n s  at Marchouch, and in a greakwe 
at Settat. In spite of the drier d t i o n s  at ESwxhach, a reasonable 
m t  of disease developed in the nursery with the susoeptible check 
showing 7-9 rating (out a maximrm of 9 ) .  W e e  entries were identified 
as resistant (FLIP 88-83c, -90-8x, and -91 -4x ) .  

Interesting and useful information on the role of infected cmp 
debris was obtained ttu-aqh a small field expriwnt at w e t .  Infected 
dekris spread on the soil surface caused 34% seedling infection, wkzeas 
infected debris hnried at 15-20 cm depth resulted mly in 2% seedling 
infedion. No seedling infection was abserved in plots where the 
infected debris was hnried at 30 an depth and also in plots where mly 
healthy debris was used. 

All the six I=-reported races of A. rabiei were found in Moroom 
with Race 5 being predminant. Faces 3 and 6 were least frequent. 

Qlim wilt was otserved to be inportant in certain areas of 
northern and central Morocco, and thus deserves attention frm 

'Itio races of the wilt pathcgeny (msarium a x y s p m  f. sp. 
ciceri) were identified, namely, Race 1 and 0.  Ihe former was found 
p r e d d t  in in-. 

Lentil rust smemhq was continued urkr field corditions at Jemaa 
Shah. H o w e m ,  no disease developed due to extremzly dry conditions 
that prevailed during the nq, season. 

Field screening of CIIMN-93 at Jemaa Shah provided useful information. 
Ieaf nuner developrent was good due to drier weather conditions. Line 
ILC 3800 shcwed 5 rating (cut of a maximrm of 9)  -ed with 9 of the 
susceptible check, ILC 3397. 



Good progress was made in chickpa agranqmy work at RGi-bWms. Pre- 
f.mergpnce application of Igran + W ccmbmed with one intercvltivation 
m twm-rw planting arrangemMt p?xwided gmd IMMgEmmt of weeds in 
chi*. Mts of a weed ccapetition study inaicated that weeds in 
chi- in the Meknes area are critical up to 60 days after emergence. 

In faba bean, dcdder (Cuscuta sp.) was m i d y e d  an important 
problem at Douyet especially because of the prevail~ng &rer weather 
conditions during 1991/92 and 1992/93 crop seasas. Highly effective 
control of dodder in faba bean was obtainsd by a w e n c e  soil 
application (75 g a. i. /ha) or a foliar spray (25 a. i. /ha) of imazethapyr. 
MDmcco National Prcqram Bcientists and S.P.8. esnival. 

8.2.4.1. 'hial sites ard cmp soasa~l 

Chi- and lentil trials were caxhctd at Beja, Kef and (Xled Meliz 
stations of INRAT. Rainfall was close to the long-term average 

at Eeja and Kef . Fall (Oct-Dec) was wet. Winter (Jan-Feb) had less than 
normal rainfall with abve-than-normal -tures. Sncwfall occurred 
at Kef in Dec, Jan and March. Good rainfall was experienced in Man3 (50 
nun at Beja and 45 m at Kef), hmmer, April was dry with higher than 
normal m a t u r e s  d c h  adversely affezted flcwering and pod setting 
and thus grain yield. Good rainfall occ;urred in May. Generally, less 
M y t a  blight in chi- was observed in the crop season. 

Chickpa: Grain yields at Meliz were better (awage of 3550 Icg/ha) 
than at Beja (2864 kg/ba). On an average, F L P  84-92 (INFWT 88) was the 
highest yielder (3744 kg/ha) in all the yield trials followed by FLIP 84- 
79C (3363 kg/-), Kessab (3150 kgfha) , ILC 3279 (2938 kg&), and Amlau, 
1 (1742 kg/ha). 

Lentil: Average yields at Beja were nuch higher (2675 kg/ha) than those 
of Kef (621 kg/ha) where poor and unfavorable ~ t h e r  amclitions 
prevailed during the crop season. In the yield trials, on an average, 
78S26002 was the highest yielder (1726 kg/ha at Kef and 2950 kg@ at 
Beja) f o l l d  by Nsir (1683 kg/ha at Kef and 2712 kg/ha at Beja), Nefza 
(1440 kg/ha at Kef and 2250 kg/& at Beja) , and local variety (1201 kg/ha 
at Kef and 1975 kg/ha at Beja). 

Major emphasis in pathology contiraaed on chickpea Ascochyta blight and 
wilt. In 1992193 amp season, average M y t a  ratings at Oued Meliz 



were 1- than thcse of Beja. Dpntmtly, resiSance in chidpea 
material to Asmchyta blight has hpmvd over the years. Ihe present 
situation is: R(3.0-3.5 rating), 2.1%; MR (4.0-5.5 rating), 31.5%; MS 
(6.0-6.5 rating), 25.3%; and S (7.0 rating or nore), 41.0%. 

For chickpa wilt, a M a 1  of 952 lines/accessions - s c r d  in 
a wilt-sick plot at Beja. Over years, resistance in chickpa material 
in the prcgram has inpmval; 7% of the total mterial smeemd showed 0- 
10% wilt, 5% showed 11-50% wilt, whereas 88% M m than 50% wilt. 
Of the 500 1- accessions screened during the 1992/93 crop season, 
only three (m 5345, -5363 and -5364) M less than 10% wilt, and 35 
accessions were classified as late-wilters. 

8.2.4.4. soil microbiology 

Soil microbiology mrk on chi- and lentil was done at INRST (Institut 
Naticdnl de Recherche Scientific et Technique) by Dr. m. Elarbi 
Aa mni .  In dLickpa, three Rhizobium strains (8 39, 8 42 and 8 51 
fran I-) were tested in soil-cores on soils fran three different 
sites (one in Mateur and two in Cap Bon area) using two varieties (Andoun 
1 and ILC 3279= metmi). Nodulation inprcnred in soils fran Qp Bon 
soils indicating the possibility of @roving yields in this area with 
Rhizobium inoculation. 

In lentil, three Rhizobium strains ( ~ e  735, ~e 857 and L 933 fran 
ICMUA) were tested in soil-axes on soils fran three sites (Alia, S. 
Ncir and Tekaqa)  on two varieties (Nefza = ILL 4406 and Ncir = ILL 
4400). Ncdulation was @roved in soils fran S. Ncir on hath the 
varieties by strains Le 933 and Le 735, hereas in soils fran l k b a q a  
on variety Nefze by mly strain Le 735. 

-farm verification trials: In a chickpa on-farm varietal trial, 
winter sowing provided yield advantages ranging f m n  295% in AIXIUUI 1 to 
450% in FLTP 84-92C, and 395% in Flip 84-79c. In a chickpa maximization 
trial, highest yield of 2336 @/ha was obtained in a winter chickpa 
variety (FLIT 84-92C), planted in January and at a hi* density in Beja 
area ccnpared with farmers' practice of spring planting of a local 
variety that yielded only 874 @/ha, thus proviaing a 167% inmeace in 
chi- grain yield. 

In lentil, an early sowing (mid*) provided a 25% grain yield 
advantage ow the delayed sawing (f~mers' practice of end* wing). 
In the early e, variation in plant density fran 100 to 200 plants/m2 
was not inportant, whereas in the delayed saving grain yields were 
double3 in the higher density (200 plants/m2). 



m-fazm ckmmtmtions: Chickpa on-fanu deimr&mtions were conducted 
in the Cap Bon area in 0.25 ha plots. Results clearly sh& that 
chidpz~ yields could be doubled by planting w i n t e r  chickpa varieties 

84-79C and FLIP 84-~ZC. Also, results of a damnstration on two 
dates of winter sawing in the same area indicated that winter chickpea 
could be planted from end-December t o  en3-J- w i t h c u t  much adverse 
influence on grain yield by the lat ter planting. H. Ealila, other 
National Pragrcrm (Icieu~tists aul S.P.S. d w a l .  

8.2.5. Regional Trials 

Five regicolal trails were conducted during the 1992193 cwq, season. 
These inclUaea Qlidcpea North Africa Regicolal Yield Trial-1993 (CNARYT- 
93), Lentil North Africa R e g i o ~ l  Yield Trial-1993 (LNXWF93), micola1 
Trial on Integrated Managem& of Chickpa Weeds-1993 (F3lM3-93), 
m i o m 1  Trial on I n t e g r a d  Management of Lentil Weeds-1993 (RlTNLW-93), 
and Rsgicolal Trial on Integrated Cwltrol of Asxchyta Blight of Chickpa- 

8.2.5.1. chidpea mrth Africa regioaal yield trial - 1993 
The t r i a l  was conducted a t  Marchouch and Jemaa Shah in M o m ,  Beja and 
Cued Meliz in Tunisia, El-Marj i n  Libya, and Tessala in Mgeria (Table 
8.2.5) . T h e  1992193 crop season faced a severe drcught in Mcnocoo, and 
a mxlexate one in Tessala area of Algeria. This makes amprisons across 
locations and countries difficult. 

In Tunisia, variety FCCP 82-15W w a s  the highest yielder a t  both 
Beja (3457 kg/-) and cXed Meliz (4525 kg/ha). Other better varieties 
were FLIP 84-182C (3809 kq-/ha), -85-94C (3639 kg/ha), -84-79C (3605 
kg@), -84-109C (3502 @/ha) ,and -84-926 (3461 kg/ha) . In Algeria, FLIP 
85-94 was the highest yielder (2621 kglha) and was the only variety that 
cutyielded the check. Mher better varieties were ILC 195 (2420 kg/ha) , 
FLIP 82-15W (2376 kg/ha) , 801H 177 (2156 kq-/ha) , and FLIP 84-182C (2135 
@/ha). In Libya, the yields w e r e  low. ?he highest yielder w a s  FCCP 85- 
94C (970 kg/&). 

over locations (considering a l l  six locatiolls), the f i r s t  six 
entries in desoending order were FLIP 85-94C (1932 kq-/ha) , -82-15W (1927 
kg/ha), -84-182C (1901 kq-/ha), -84-79C (1766 kg/ha), 8 M H  177 (1738 
kg/ha), and FLIP 84-92c (1711 kg/ha). The varieties that were tap 
yielders a t  more than one location were FLIP 85-94C a t  El* and 
Tessala, and FLIP 82-15W a t  Beja and Oued W i z .  



Table 8.2.5. olidqea N o r t h  Africa r e g i m l  yield t r i a l ,  1992193 c x q ~  
SBaSCBI. 

Grain yield (Kglha) 
Line ~omcco 'nmisia Alaeria Mean lark 

MM JSH BJ OM EKM TSL 

FLIP 84-109C (A)' 296 270 3439 3600 680 1878 1694 7 
FLIP 85-17C (A) 386 160 2991 3100 700 1488 1471 14 
FLIP 81-293C (A) 406 213 2728 3725 790 1911 1629 12 
8OlXl77 (A) - 74d 193 3213 3275 850 2156 1738 5 
FLIP 85-94C (A) 493 230 3153 4125 970 2621 1932 1 
FLIP 84-93C (L) 440 130 3156 3782 640 1985 1698 8 
FLIP 83-46C (T)' 403 193 3156 3440 740 2080 1669 10 
FLIP 84-79C (T) 370 170 3135 4075 790 2058 1766 4 
FLIP 84-92C ( T p )  386 106 3333 3590 830 2022 1711 6 
lIL! 3279 (TIA) 283 110 2676 3225 530 1873 1450 15 
FLIP 83-48C (M) 443 140 2943 3432 750 1535 1541 13 
FLIP 84-182C (M) 580 193 3228 4390 880 2135 1901 3 
F L I P  82-15CC (M) 250 253 3457 4525 700 2376 1927 2 
FLIP 84-145C (M) 370 146 3005 3732 740 2067 1677 9 
FLIP 84-164C (M) 366 196 3313 3525 800 1963 1694 7 
ILC 195 (M)' 311 233 2953 3350 590 2420 1643 11 

Mean 408 180 2900 3680 749 2035 
SE+ - - 817 55 NS NS 
CV% 38 42 28 15 25 

1. A=Algeria; &Libya; m; ard 'Plbnisia natimal that 
m n t r i l x l t d  variety. 

2. 'Ihese are three check varieties of the camtries. 
3. 'Ihe variety that yielded highest a t  the location. 

8.2.5.2. Lentil Nmth mica r e g h m l  yield trial - 1993 
Ihe trial ms wnkcted a t  M x d x u h  and J- Shah in Morocco, T i a r e t  
in Algeria, Beja and K e f  in mnisia, ard El- in Libya (Table 8.2.6). 
A s  mentioned earlier, a severe drought occurred in Morocco, and a 
-ate one in western Algeria. Ihe trial failed a t  Tiaret because of 
drought. In Morocco, in  spite of the drought it is interesting t o  note 
that  the lines that have shcwn gpod perfonmnce i n  the past also did well 
this season. 'Ihese included FLTp 86-19L, Precoz, FLIP 8 6 - 2 1 ~  ard -86-19~ 
a t  Marchouch. In Tunisia, yield levels were very good a t  Beja and fair 
a t  Kef. F i r s t  four varieties a t  Beja w e r e  FLTp 84-106L, Precoz, FLIP 86- 
21L and 78S26002 whereas thge were ILL 5700, -6809, Precoz, and ILL 6212 
a t  Kef. In Libya, yield levels a t  FJ-Marj (Eastern region of Libya) were 
fair .  T h e  f irst  four varieties were ILL 6209, Nylon, 78826002, a d  IIL 
5700. 



Across five locations in the three courrtries, the best five lines in 
descemkg order were Precoz (1120 kg/ha), ILL 6209 (1117 kgjha), FLIP 
84-106L (1077 kg/ha), ILL 5700 (1066 kg*), and ILL 6002 (1018 kg/ha). 

8.2.5.3. Regional trial on integrated -t of chickpa weds-1993 

The t r i a l  was conducted a t  D a q e t  and ENA-Meknes in Mozuxm, F t i f  and 
Saida in Algeria, and Beja in Tunisia. Good results were obtmre3 ?nly 
from Beja and Setif locations whereas no yield data could be obtamed 
frcan Douyet, ENA-M&nes, and Saida. 

A t  Setif station in Algeria, the t r a i l  was slightly d f i e d .  lke 
two planting plans were in sinple rcxus (30cm apart) and paired-- (3oan 
between each rm and 70 an between two paired-raws). Ihe p ~ e n c e  
treatment of Igran +Kerb (2.5 1 + 0.5 kg/ha) with two hard-wedmgs a t  
40 am3 70 days after emergencewasmst effective in weed control, and 
resulted in highest grain yield of 710 kg/ha. 'Ibis was followed by the 
treatnwt Iqran + Kerb w i t h  one hand- that yielded 520 Q/ha in 
twin-rm plan- (17.5 an between -) spaced 70 cm apart. 'Ihe 
treatment Igran+Kerb alone yielded 400 kg/ha mnpared to only 70 kg/ha 
of the lxxl-wshl control. 

In Tunisia in spring- chickpea, the treahmt with two hand- 
weedings or herbicides + one hard weeding improved grain yield by 30% in 
the paired-raw planting situation. In  close sinple planting (20on raw 
to raw), the -bent with two hand- provided 55% yield 
increse, whexeas the herbicide treatrrwt alone provided 35% yield 
increase. 

8.2.5.4. Regional trial cm integrated wmagmm~t of lentil weeds-1993 

Although the t r i a l  was planned to be axdu&ed a t  one location each in 
Monwm, W i d ,  Libya, and two locatians in Algeria, it was conducted 
only a t  Tessala and Tiaret in Algeria. However, no yield data could be 
obtained even from these locations because of the drought situation that 
prevailed a t  these locations. 

8.2.5.5. Regional trial on integmted centml of Ascrochyta blight of 
chi--1993 

The Trial was conducted a t  Daqet and ENA-Mekrs in Mxvmo, at?d Beja in 
Tunisia. Because of the drought no results could be obtamed from 
w e t ,  and the t r ia l ,  althcugh praposed, was not conducted in Algeria 
and Libya. 

Ihe t r i a l  was modified a t  ENA-Meknes to include control of leaf miner 
also. Here, the disease develqmnt was low and delayed. Haulnever, nu31 
mure disease developed i n  the susceptible cv. PCH 46 than on ILC 195 or 
FLIP 84-92C(im~k~'akly resistant). men two fungicide sprays did mt 



affect rmch disease develcpaent in FLIP 84-92 and ILC 195, wfiereas they 
~ s a n e d i s e a s e d e v e l c p a e n t i n M 4 6 .  

In Tunisia, without any fungicide sprays, grain yields mre 1800 
kg/ha i n  mcrkately resistant (MR) versus 720 kg/ha in ucderately 
susceptible (HS) or 13 kg in susceptible (S) chickpea varieties. 0-e 
spray, made no inpact an yield increase in S and MR M -led yield in 
m. Altlloqh three sprays made no ' twJ sprays in m, 
they resulted in @enanem1 grain y1= in S (499 kg/ha) onl 
siqnificant yield increase in MR (2329 kg/ha). mtimd Regram 
scienthe3 in tlw, R0gion ud S.P.S. Wnl. 

Table 8.2.6. Lentil North Africa regi-1 yield trial, 1992193 nap 
SBaSCBI. 

-in yield (kg/ha) 
Line Cumtry lkirwco Tunisia Mean Rank 

W J H C B J K F  ELM 

BAIKAN 755 Algeria 423 15 2683 804 1000 985 9 
SEl'IF 618 Algeria 73 15 2525 634 880 825 16 
L.B.REDJAS Algeria ~3 3 2758 540 850 855 15 
76~26002' Tunisia 244 uo 2783 720 1170 1007 7 
NYLDN Morocco 216 130 2508 740 1200 959 10 
ILL 4400' Tunisia 250 26 2691 700 1090 951 13 
ILL 4606 Tunisia 230 173 2458 636 1090 917 14 
ILL 6002 Morocco 460 353 2616 830 830 1018 6 
ILL 6209 Morocco m2 313 2691 866 1250 1117 2 
ILL 6212 - 350 303 2291 832 1030 961 11 

5700 &XCCCO 333 200 2708 980 1110 1066 4 
ILL 4605' Morocco 363 433 2908 844 1050 1120 1 
FLIP 84-106L MD- 234 206 3166 730 1050 1077 3 
ILL 5883 Morocco 326 193 2658 730 930 967 10 
FL;LP 86-21L Morocco 410 413 2833 648 1020 1065 5 
FLP 86-19L MocCO 400 440 2516 778 830 933 8 

Mean 306 209 2674 754 1024 
sE+ - - 467 153 NS 
CV% 46 35 17 36 

1. These are three &eck varieties in the trial. 
2. T h e  variety that yielded hi* at the location. 

Scientists/technici2ms fmn Algeria, Libya, mrcao and Tunisia 
participated in the G?xup Training Oxnses at ICARm. 'Ihey included cme 



each £ran Algeria, Libya, and W s i a  and two frcpn Bxccm for the Legme 
Breeding Methodology Oourse; and me f m  Algeria for the Mechanical 
Harvest of Legumes Course. Ttm scientists fran Algeria underwent the 
indivihl training in chickpa ]Ireeding at I-, and senior 
technician from Morocco received individual training in lentil and 
chickpea pathology. me scientist frcan Tunisia participated in the 'Ihird 
International Syqxsium on Orobanche held at h s k d a m ,  8-12 November 
1993. 

A regional 1- travelling workshop was organized in Algeria in May 
1993. It provided an excellent qprtunity for scientific interaction 
and training to participating legume scientists of Algeria, Libfa, 
Morocco, and Tunisia. IBRW Ham-base Program Bc.iO1khk3, Ta] aad 
S.P.S. mniwal. 

In the Mashreq Project (RAEi/89/026) on 'Incmasd PIductivitv of Barlev. 
Pasture and Sheen in Syria, Jordan and Iraq', the role of annual forage 
legume is being investigated in the rainfed fanning systems in the low 
rainfall areas of these ccuntries. Wing the 1992/93 season the 
seasonal precipation in the test areas in Syria was around 300 m; in 
Jordan the rainfall was less than 300 w and crcp suffered fran early 
cold and late drought; while in Iraq the rainfall was mre than 300 ma 
with severe rain storms in March. 

several forage 1- species and accessions were f d  to have a good 
potential for dry matter prahction and for grain and straw production. 
In Syria, Vicia sativa 715 and 800, Vicia ervilia 219, and Vicia 
narbnemis 717 and 683 were f d  to be prmising. In Jordan, Vicia 
sativa 715, Vicia villasa sutsp. desycarpl 683 and L a t h y u s  sativus 101 
were praising and the national prapam are intending to release these 
lines. 

8.3.2. EEf& of Vetch an -t Barley 

Work on the denwnstration of vetches was extended in the project to cover 
larye at-eas in the tht-ee countries during the 1992/93 season. T h e  vetch 
ms directly grazed by sheep. lhe results in Syria inaicated that barley 
after Vicia ervilia yielded 35% mre than that after barley and the yield 
was at a par with that of barley following clean fallow. 

In Iraq, barley yield after vetch was 10% higher than &ley after 
barley and 12% higher than barley after fallow. In Jordan, barley 
following Vicia ervilia gave 32% nure grain yield as ccmpared to barley 
after barley h t  32% lesser than that of barley after clean fallow. 



More details of the work are given in the Project Annual Report 
~ / D o c / O l 7 ,  Jan, 1994. m t i d  Pro(pm &ientista rud -i HdQad. 

8.3.3. Field Verification Trials in Isbruwrn 

In wllaboration with the Zebanese Agriolltural Research Institute 
(IARI) , Tel Anrara, -'a, verificatim trials were cmdwtd on chi- 
and lentil genoOlpes at varicus researcfi &tiom of lARI and ICAWYL 
during the 1992193 season. 'Ihe weather conditions in Beqa'a were not 
very favourable for gmiq these cmps. Very severe cnld during winter 
and dry spring resulted in stressed crop. 

'Ruree varieties of lentil and 3 varieties of chickpea were evaluated 
at 3 coastal sites (Atdeh, L d x a  ard Kfar&akhm) and 3 sites in Beqa'a 
valley (Tel knara, 'krbol and Kfat-dan) in replicated trial (3 
replications) with large plots. Area harvested ranged frao 78-84d in 
case of chi- and was 45 n? for lentil for each genotype. ?he mrpho- 
physiological characters of varieties used in the trials are given in 
Table 8 . 3 . 1 .  

Table 8.3.1. 

Chickpea 
FLIP 85-5C 
Janta 2 
FLIP 84-1% 

Sane mr@m-~ysiolcqical d?aracters of the chi- and 
lentil varieties used in the field verification trials in 
Lebanon. 

Fame in attrihrtes 
oays to Plant Plant l0OOseed Cooking 
fl- type hei+t(cm) wt(g) 

78-92 Semi 32-85 468-507 
75-93 Semi erect 25-61 248-330 
78-100 Erect 28-70 405-513 

Lentil 
FLIP 86-2L 69-85 Nan 1-9 33-55 35.5-51.5 35-42 
Talia 2 68-82 NOII lodglng 30-45 26.5-36.5 29-41 
FLIP 87-56L 74-89 Nan lodging 30-48 34.5-44.5 35-41 

?he yield performance of the tested genotypes is s h m  in W l e  
8 . 3 . 2 .  The perforUWlC@ was better in the Beqa'a sites than in the 
ccastal sites particularly for lentil. The new g e m t y p s  did not show 
any mjor superiority over the inpnxred cbeck varieties ( ~ a n t a  2 and 
Talia 2)  w h i c h  were released in 1988. 



Table 8.3.2. Qain yield (kg/ha) of different chi- and lentil 
gendypes in field verificaticm trials in Iebancn in 
1992193. 

Crop- Stations 
genotypes Kfal&d&m Iebaa Ab3eh Te1 Araara Kfardim Terbol 

adrpea  
FL;Tp 85-5C - 857 2682 - 1791 2563 
Janta 2 - 734 4096 - 2077 2941 
FL;LP 84-15C - 559 2710 - 1964 2764 

M l  
FLIP 86-2L 316 774 1046 1806 2304 1826 
Talia 2 463 791 1255 1460 2702 U37 
FL;Ip 87-56L 340 496 1073 1378 2833 1575 

Of the chi- varieties, FLIP 84-15 shcwd lower m a k e r  of filled 
pods and high nmkex of mpty pods. T h i s  was observed in 1988/89 and 
1989190 season as well. Hence it does not appear suitable for 
cultivation in Iebnon. Cn the other hand FLTP 85-5C has larger seed 
size and better taste of green seeds than Janta 2. Since most of the 
chi- in the coastal areas is grown for green seeds this varieties 
seers superior to Janta 2 for intmducticm there. There is a ned for 
-on of mre pranising varieties in the field verification trials 
in the 1993/94 season, as several such varieties have been identified in 
the yield trials at Terbol and Kfadm . Labanem Ntional Scientists 
.Id Pierre giwan. 



me Furpose Of training is to develop or enhance the t03lnical 
capabilities of Nm.5 scientists and their sqpr t  staff. It also a h  
at str networking a d  to assist in transfer of technologies. 
W l e  =izes the activities undertaken by LP during 1992 to 
meet the ab3ve objectives. 'Ihis was done in saw cases in collaboration 
w i t h  NhRSs and other ICARDA p n g r a ~ ~ .  A total of 207 pxticiparrts 
received training in the bpmvmmt of lentil, kahiii chi- and 
annual farage legrrmes (Table 9.1.1). 

Rl)lle 9.1.1. %mxy of tmining activities in 1992. 

Type of training Participants Represerrted 
d i e s  

1. C(X1ISeS 

1.1. Legume Disease corrtrol 
1.2. InseA control in Food 

rssumes~-lQaps 
1.3. Bredmg Methodologies in 

1.4. ~ ~ i L ? a & ~  Of Ifqlea 
1.5. DNA Molemlar Marker Wzhmques 

2. Individual N0n-dem-e 
3. G r a c a l a t e ~  

11. In-oxrhx/Sub-rwioml minim Canses 

1. Winter Chickpea teduwlogy 
Transfer, Algeria 

2. Legume Seed Production, 
3. use of in- 

=*, 'Rnkey 
4. CcPnplter Application for 

Multilocation Testing and 
stability AMlysis, Egypt 

5. Lentil and oliclcpea hoctuction 
-logy, =key 

6. Food LegLrme -t, Ubnon 



Table 9.1.2. Participation in group training by cmntries. 

T y p  of training cantries 

1. IeLJUm Disease control 

2. Insect control in Fmd 
Iesumesand-1Qaps 

3. saeenhg Methodologies in 
F d  - 

4. tt€&anical Harvesting of 
rssumes 

Algeria, Bulgaria, Egypt, Iran, 
m, W, Syria, m k e y  
Algeria, Iran, Lebanon, Libya, 
Morccco, Pakistan, Sudan, Syria 
Tunisia, Turkey 
Algeria, China, Ethiopia, Iran, 
-, w, -0% -, 
Syria, Y a r w  
Cyprus, pa, I-, Pakistan, 
Syria 

1. Winter Mckpea Technology Algeria, Molrocco, Libya, nmisia 
Transfer 

2. ~egume seed haduction Egypt, Ethiwia, swan 
3. use of c3Jnpter in Br€w3ing m k e y  

EqE?=iments 
4.  Wter Application for Egypt, Ethiopia, Sudan 

Multilocatim Testing 
and Stability Amlysis 

5 .  Lentil and Chickpea m k e y  
haduction Technology 

6. Fmd Lebanon 

Intqrated control methcds of 1- diseases are develcpd to increase 
farm incases and to maintain a clean envimnment. In order to stsengthen 
the research capacity of national prqrans in this area, a short course 
was conducted at Tel Hadya f m  9 to 19 March, 1992. The Course was 
attended by 9 participants. 'me program included thdical, laboratory 
and field trainhg. Lectures were on major l v  diseases, 
metha3ologies for handling pathcgens, strategies for the identification 
of resistant smres and integrated m e m e r i t  of legume diseases. 
Laboratory training covered general m~~gaaent  and basic P E c d U r e s  used 
in plant pathology laboratories, pathogenicity tests, new in 
identifying different polxllations of a g i m  fungus, inoculum 
preparation, inoculatim and seed pathology. Field training covered 



mainly disease rating, maMgewnt of disease s x e n h g  nuseries and 
lnmted disease control. A field trip was organized to visit farmers 
fields in Iattakia and Idleb. Participants rated the organization and 
the level of the course as very good. 

Food legum crops are attacked by mmy pests resulting in sizable yield 
reduction and post-harvest losses. ?he same applies for cereal crops as 
well. Realising the red  of NARSs for streqthening the research skills 
in this field, the Cereal and Food legume Bpmwmmt Prograns mnducted 
a joint training course on 20 to 30 April, 1992 in Ale~po. The curse 
was at- by 12 participants (41.67% female) and oovered topics such 
as sampling and identification of insects and mxlitoring of insect 
pzpulations, collection of insects, soreenkg for host-plant resistance, 
use of pesticides and application of biological control. 'Ihe axcse will 
continue to be offered in the future with increased t k  allocated for 
practical skills such as planning of exp=riments. 

To pramte sound strategies and strengthen the network of collaborators 
in the hpmemnt of legumes germplasm, a training course on "Breeding 
Methodologies in Food Legumes" was coduckd fram 3 to 14 May, 1992 at 
Ueppo. The uxnse was attended by 16 participants and covered topics 
such as quantitative genetics as applied to plant breding; plant genetic 
resources; heding methals; nutation Lneeding; methods in cytcgenetics; 
breedhq for resistance to envirornnental stresses, diseases and insects; 
variety mhtename and experimental designs. One participarrt presented 
the strategies and achievawnts in his bredrq prcqram as a &. 
?he participants evaluated the course as highly successful and useful. 

A legume harvest mechanization short csurse was olganized at Tel Hadya 
fraa 10 to 22 May, 1992 jointly by the Iegme Program and the Pasture 
Forage and Livestock F?xqam, including lechners fraa Farm 
Management Program and Station cperations. lBe curse was attended by 
12 participants. The plrpose of the training was to denm&rate systws 
of legume production and mechanization to decrease the cost of pmiucing 
legunres. The prcqram included both lectures and practicals related to 
harvest machinery, such as mrwers (self-prrpelled and trador-drawn), 
canbines and the lentil pller. Lechnes m e  on the problem of 
mechanization, the breding and aqcmmy. of mechanization for different 
legumes, seed-bed preparation, econcrmc and techniques for f- 
interviews and on-farm trials. In additim, trainees presented the 
situation of legume prcductim and mechanization in their rn ccuntries. 



Plant bioterhwlogy tools offer innovative in plant 
hpmwmmt research. To hxease the awaremss of national scientists 
abut the potential of biotechnological tools in facilitating the crop 
inprovement research, ICAXVi comiucted a course fmm 20 Sept to 1 Oct, 
1992 at Aleppo, a w e d  by 12 participants. The cause introduced 
participants to theoretical and practical aspe&s of DML marker 
tedmiques, cvvered cun-ent and futut-e - of DNA technology in plant 
keedbg and provided practical experience in sme aspects of DML 
technology. 'Ihe lecture series included gene stmctwe, regulation and 
itheritance, gene i-f ication and marking, genaae w i n g ,  application 
of genetic engineering as well as the use of wide crossing and 
scmaclonal variation. Wing the practical sessians, each participant 
successfully erhacted, pnified and digested DNA by a restriction 
endonucl- Taq I, elechophoresed the fra- and probed them with 
a non-radioactive prube. ?he practicals also focus& on FWW methods and 
DML amplification us- Polymzrase -in Reaction. The t r a h  
evaluated the as useful and hc@ that this hbmction will lead 
to the start of a core network in this up- resear& -. 

A wmse on transferring win-- techrology was am3ucted at Sidi 
E e l  Ahbas, Algeria fran 17 to 20 May, 1992 jointly with FRW and ITX, 
Algeria. It was attended By 23 participants, a mixture of extension, 
resexch, and production warkers. Ihe -is was mainly on 
tramf erring winterd-idcpea technologies to fanners inclw3ing discussion 
on adoption aspects. The lectures were aupented by visits to research 
stations and farmers' fields where winter wing was adapted. In 
addition, participants gave ,preamtations on breedhg, a?rcmmy, 
pro2mtion and soci-c aspects of chickpa for winter emg.  
Participants evaluated the caurse as very interesting. 

The cause was axdmted jointly, with ICWDA Seed Unit, in Cairo fran 
18 to 29 April, 1992 a was attended by 21 participants fran a, 
SudanandEthiopia. ItwassponsoredbytheAgriculturalReseamhCenter 
~ t h e c e n t r a l ~ s t s a t i o n f o r S e e d i n E 3 y p t a n d b y t h e ~ Z L 3 - e n c y  
for Technical ~oaperation. The ccurse covered all major aspects of 
legume seed Fapduction including variety mahbmnce, description and 
release, seed pruiuction, processing, storage and quality control. 
l3@nsis was given to crop managem&=, field *on techniques and 
detection methads of seed-- diseases. 



IP and CRSU jointly conducted this in-caartry wurse in Diyarhkir, 
Turkey fmn 27 April to 3 May, 1992. It was attended by 9 participants 
(55.0% female) fmn Turkey. The caase was jointly spansored by 1- 
and Wth E a s b m  AMtolian Agriculhml &sear& Institute, Diyarhkir. 
'Ihe mjor anphasis of the wurse was on designing and maMgeoent of 
heding trials. Tte axlrse also cowed carprter basics, data entry an3 
amlysis by MSrA!rC, basic h-~~leage abxlt dBASE IV and its use for 
heding-data management, and the use of Harvard -cs. 'Ihe caase 
generated rmch enthusiasm and the participants amtlnued additid 
exercises in late evyiqs using ccnplters. The level of skill 
achievement was very hqh. 

9.2.4. caquter -1ication for wtikxaticm and sbbility 
m Y = i a  

IP and CaSU jointly conducted this subregional tra- canse in Cairo, 
mjypt. spcolsorea by ICAWlA and Agricultural &sear& Institute, m, 
the wurse was held fmn 10 to 21 May, 1992 and was atkt-ded by 14 
participants fran mjypt, Ethiopia ar~I Sudan. Zhe caase provided an 
m i e w  of the basic principles of designing experiments for varietal 
trails, the designing and analysis of trials conducted over several 
lccations and years to examine stability and adaptability of varieties, 
and asesswnt of genotype x envinxmmt interactions. 'Ihe caase 
mvered basic statistical principles of trials on RCBD with mmrpn checks 
and in RCBD comiucted over locations/years, analysis of trials in 
lattices, stability analysis, zcsling of envimnmrks, AtMt model and 
stochastic dcminance. 

I P a n d F l U Q j o i n t l y ~ t h i s i n - a X m t r y t r a ~ ~ c a u r s e i n A n k a r a ,  
Turkey fram 29 June to 1 July, 1992. l h e  wurse, ]omtly sponsored by 
ICARDA and Central Researrh m t u t e  for Field C r c f s ,  Ankara, Turkey, 
was attended by 18 participants fran different cayanizations in the 
Central AMtolian Plateau (dealing w i t h  reseaxh, extension, and seed 
rmltiplication). 'Ihe lechn-es carered leqnbe pdwtion in ~urkey; 
heding; cold tolerance; weed, nwatode, disease and insect pest 
mtrol; wchanization; biological nitrcqen fixation; seed nultiplication 
and d c s  of prcduction ard adcption. In additim, trainees visited 
fanner's fields and Haymana Resear& Station where they saw several 
experiments on hreedhq, disease Conh-01, cold tolerance, seed 
rmltiplication and rotatims. Zhe trainees evaluated the curse as quite 
useful. 



'Rds in-cauntry -was audu&ed at Wbol, Lebanon frcan 14 to 18 
Sept, 1992. The course was attended by 18 Lebanese participants frcan the 
American University of Beirut, the Iebanese University, the University 
of Saint-Jwqh, the Kaslik University and the Agriatural Research 
Institute. 'Ihe oourse covered food legume pmdwtion in Lebancsl, their 
agronomy and q i n g  system, biological nitrogen fixation, varietal 
improvement and d i m ,  pest and w e d  maMgmrlt of lentil, chickpa, 
pea and faba hean. 'Ihe practical session dealt with hytoridization 
techniys: Group presentations on w i n t e r  sowing of chickpea, 
mecharuzatlon of legumes, control of Olabanche in food legumes and 
biological nitrogen fixation were cEone by the participants with the aid 
of audio-visuals and posters. lhese presentations included the 
intrcduction to the problem, its present status, the uptc-clate results 
of inpmwmnt and the future trends. The cause allowed a good 
interaction between the trainees and the imbxbrs and was eval~ted 
as highly siaxssful. 

As per the request of M\Rs6, training on an individual basis was offered 
for 35 participants frcan 5 countries. Skills covere3 and camtries 
r w  are given in Table 9.3.1. The  syllabi were tailored to meet 
the specific needs of NARSs and the academic backgrasld and performance 
objectives of the participants. 

Table 9.3.1. Participation in the individual =-degree training, 1992. 

Topic NO. of countries 
participants 

1. ~ n c w y  and Crop Physiology 5 EUlicpia, M x r c m ,  SyrF 
2. Biological Ni- Fixation 3 w i a ,  EWcpia, %'r= 
3. Lentil Breeding 4 Algeria, Syria 
4. Virology 2 S. Cmm, Syria 
5. Leguue Cold Tolerance 2 Syria 
6. Wlity 3 EUliapia, Syria 
7. Cccmplter Pgplication 3 Syria 
8. Rating of Diseases and Insects 5 Syria 
9. Screening Chi- for 

Drouq-ht Resistance 3 Syria 
10. mtomlogy 3 Ethicpia, Syria 
11. Chickpea ~m2dh-q 2 Syria 



~ s a p a r t o f  the~rientedtrahing8studentsstartedtheirthes is  
reseKch in the 7 during 1992. ?he names are given in Table 9.4.1. 
Six students received their M . S c . / R . D .  dq?xe and wnne are writing their 
thesis. 

Ihble 9.4 .l. Participants in graduate research training in 1992. 

Wistered in 1992 
1. Widad Sehadeh 
2. Atbas Atbas 
3 .  AhmadM. Man&ndi 
4. HassanTambal 
5. Hassan Khalid 
6. MChlld A. W a n  
7 .  Isnail Kusnenoglu 
8 .  Suhaila Arslan 

M.Sc .  
R . D .  
R . D .  
M.Sc .  
M.Sc .  
M . S c .  
R . D .  
M. Sc. 

lmmscus 
Aleppo 
Hohenheim 
A.U.B. 
A.U.B. 
A.U.B. 
Selalk 
Aleppo 

Syria 
Syria 
Iran 
Sudan 
Sudan 
Sudan 
mkey 
Syria 

mis trat ion  cwntinuim f m  ~ r e v i -  vears 
1. Aziza D i b o  Ajcuri R . D .  AleppO Syria 
2 .  Sara Ncur R . D .  INRA Sukn 
3 .  ~ossam ~1  in M. R.D. A leadr ia  Egypt 

El sayed Ibrahim 
4. MChlld Lahdi R . D .  INRA Algeria 
5.  Marja van Hezewijk R . D .  Ansterchm ?heNetherlands 

cxmvleted and dgnee awarded 
1. ImadMahmxd M.Sc.  
2. Jihad Y a s i n  
3. r n d A l S e o u d  
4. Mda Kawas 
5. EdwinWeber 
6. Stefan Schlingloff* 
7. Elias Zerfu 

8. Heiko Schnell 
9. Christiane Weigner 
10. Eckbasd Gearye 

M.Sc.  
R . D .  
R . D .  
R . D .  
R . D .  
M.Sc.  
R . D .  
R . D .  
R . D .  

Gezira Sudan 
Jordan 
Syria 
Syria 
Gerraany 
Genoany 
Ethiopia 
Genaany 
Germaany 
Gerraany 



In an effort to increase information -ion and retention by the 
trainees during the canse, LP is developing a series of Lecture Notes. 
Lecture N o t e s  are a print-cm-paper medium distrilxlted to training -- 
participants Wore or after a lecture, dep- on the type of lecture 
and the audience. 'Ihey sumnarize the lecture, reFapduce the tables, 
chartsandgr~cspreentdinthelecture, giveglossaryof termused 
and list additional reading mterial. M o r e ,  the trainee can use the 
n o t e s t o r e i n f o r c e t h e s p a k e n ~ o f t h e l e c t u r e r .  L e c t u r e N o t e s a r e  
developed as nudules that are usually designed as self-instructional 
u n i t s f o r i n d e p e n l e n t ~ c o n t a i n i r q s o m e t y p e o f ~  
reslpllse/reinfomement rpttem. 'Ihey are one capon&= of m l t i d  
tra- kits that contain a variety of canseware such as audic-visuals, 
posters, skill manuals, handarts, trainer's manuals and --baaed 
i n s ~ o n a l  units. 

A multi-wdia training kit for the aurse *Tecpm? harvest 
mechanization" and Iecbre N o t e s  for the ccxuse "Insect ccntsol in food 
legumes and cereals" were develaped this year. Tne feedback fran 
training participants was quite positive. Wcark will cmtinue to develop 
Lecture Nates for a wide variety of cwrses. 

A worhbp on the ZIdaptation of Chickpea in W7NA was jointly hosted by 
Ic;ARaAvs LP and FRW and the International Qqs Research Institute for 
the Semi-Arid rropics (ImSAT) at I-, Syria, fram 9 to 12 Nov, 1992. 
~ifty-two participants fmn 11 NARS, ImSAT and IOA, representing 
multidisciplinary team of scientists, across biological and social 
sciences, participated in this workshc~. Case studies on 11 countries 
(Algeria, wmt, Ethiopia, Iran, J-, Mclrocco, Sudan, Syria, 
Tunisia, and W k e y )  were prese&d, providing an up-to-date 
u n d e r s t a n d i n g o f t h e ~ l e m s a n d ~ o f c h i c k p e a a d a p t a t ~ o n a t t h e  
national (micro) scale. In the foll&ng sessions, paper on critique and 
synthesis integrated the current kn~~lelge at ~gioml (aqm-ewlcgicdl) 
and global scales. 

~ t e r  the presentation, papens - revim and revised, to the 
extent possible, by the authors and resarce 7 1  from 1- and 
ICRIW, during two hands-on- workaho~ sessl-. Maps at 
ICRIW using GecgqAic Information System (GIs) ccmplter softvwe, 
were also reviewed. 

The edifnrial d t t e e  had the task of sumnarizing the global 
scenario, identifying new potential areas for chi- cultivation, gaps 
in the current k n o w 1 ~  and listing priority areas for future mseard~ 
on biatic and abiotic constraints. Proceedings of the w o r m  will 



a~pear at the end of 1993 in the form of a book jointly pblished by 
I(RIW and I-. Babib Ihrahin, 8. Wgaul a other &imtjata from 
-Pmgram 
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