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1.1 lmrddmd-  
In the 1992/93 season (fran Octaber 1, 1992 to Septrmber 30, 

1993) the Genetic Resources Unit at ICARDA continued the ongoing 

activities in genetic resources collection, acquisition, 

characterization and preliminary evaluation, dxmmtation, 

conservation, and distribution to users. Research was focused on 

study of genetic diversity in natural populations of crop wild 

relatives and in germplasm collections held in the ICARDA gene 

bank. 

The following are highlights for 1992/93: 

Gemlam collection. wloration and adsition (Table 1) 

1) A total of 490 new papulation samples of wheat and barley and 

their wild relatives wre collected in collaboration with 

national programs in Iran, Iraq, Iehmn, Pakistan, and Syria; 

2) Seventy-three new accessions of fccd legumes and their wild 

relatives were collected as a result of joint collecting 

efforts of 1- and national prqram in Morocco, Pakistan, 

and Syria; 

3) An eccgeqraphical survey of m a  and Iathvrus in Momco, 

cohcted jointly with INRA, M3mco and CLIMA, Australia, 

yielded 362 and 115 new population samples, respectively. New 

data on gecgraphical distribvtion of species and emlogical 

variables associated with the biodiversity were also obtained; 

4) Factors affecting m v a l  of natural ppulations of wild 

prcgenitors of wheat and barley =re investigated in a 

m3nitoring trip to southern Syria; 

5 )  ICARDA germplasm holdings were increased by 1200 accessions 

received f ran other gene banks and institutions. 



Table 1. Gemplasm intruductim at ICAKaA in 1992/93 

NtiW 
Collectd Fmm other acquisition6 

Cmp by= institution6 (total) 

Barley 72 368 440 
Wild barley 40 11 51 
Durum wheat 8 113 121 
Bread wheat 117 189 306 
Wild wheat 253 322 575 

Cereals 490 1003 1493 

Wild 
Lentil 
Wild Lens 
Faba bean 

Fad legumes 73 17 90 

Medicam - 110 110 
m a  348 - 348 
Lathvrus 107 62 169 
Others 17 - 17 

Forage legumes 472 172 644 

Cstand total 1035 1192 2227 

Germslam dti~lication, characterization and evaluation 

(Table 2) 

1) More than 8000 accessions were dtiplied in the field or in 

the plastic house; 

2) A total of 6566 accessions were characterized and/or evaluated 

for a number of descriptors; 

Genetic diversitv studies and research related to in-situ 

conservation 

1) Diversity bethem wild Triticum papulations £ran Jordan and 

Syria was studied by means of dtivariate statisticdl 

analysis based on six descriptors with mre than 1200 single 



plant prcgenies derived f m  31 naturdl populatim; 

2) Gecgraphical patterns of diversity and within-population 

genetic diversity was determined for wild & uskg h t h  

mrpholcgical descriptors and isozymes; 

3) An m p r i m e n t  based on self-reproducing population. of wild 

prq&tors and relatives of wheat, barley, lentil ,  and forage 

legumes w a s  established in tm different emrirorrments for an 

initial period of three years to  study factors affect- 

in-situ conservation; -- 

Table 2. -m nult ip l icat im,  characterizatim and 
evaluatim in 1992/1993 

W t i p l i e d  Charactarized and/or evaluated 

Cmp (acceesians) (acceeeicns) (traits) 

Barley 1194 
Wild barley - 
hrrum wheat 1916 
Bread wheat 24 
Wild wheat 532 
Other wheat 226 

15 
Wild 156 
-ti1 1050 
Wild 138 
Faba bean 1504 

F d  legumes 2863 1049 - 

Medicas0 
-a 
b!3 lExE  
Trifolium 
Others 

Forage 1-s 1613 3760 - 

G r a d  total 8368 6566 - 



TaxDncmical studies 

1) A monograph on the t w  of the genus Awilous L. was 

finalized and prepared for publication. 

Germlam documentation, comervation and utilization 

1) A seed stock control system was developed and i~lemented to 

increase the efficiency of the management of germplasm 

collections; 

2) New mapping software was introduced to facilitate 

interpretation and presentation of gecgraphical data; 

3) Initial viability was determjned for 9000 germplasm 

accessions; 

4) An additional 12500 accessions were included in the base 

collections and the total number of accessions in the base 

collections reached 56000. 

5) Atotal of 9000 accessions of f d  legumes =re prepared for 

safety duplication; 

6) The total number of germplasm accessions held in the ICWRA 

active collections reached 103750 by December, 1993 (see 

Table 3) . 

Table 3.  Status  of ICARDA collections by origin (Decenber, 1993) 

Food Forage 
Cereals LeqLntEs IegmEs Total 

WAN7i 27999 12955 16340 57294 
1GBD.A lines 5739 3012 - 8751 

Total 33738 15967 16340 66045 

Europe 
Asia 
Africa 
America 
Oceania 
m o w n  



7) Nearly 19000 seed samples were distributed frcm the I O A  

gene bank and mre than 11000 of these were dispatched to 

users in West Asia and North Africa (Table 4) . 

Table 4. D i s t r i h t i c n  of 1- gernplasm to users in 1992/1993 

Food F=-w= 
C e r e a l s  legurea legunw Total 

User No. No. No. No. %" 

Total 
mNA 

Other 4217 2264 829 7310 39.0 

Total 8219 5738 4770 18727b 
(%) 43.9 30.6 25.5 100 100.0 

a: Percent of the grand total. 
b: Grand total. 

Training and international comeration 

1) A short-term group training course in germplasm dccumentation 

was conducted jointly with IBPGR and lul>mco for ten 

participants frcm Mrth African countries; 

2) Indivictudl training in genetic resources activities was 

provided to ten participants from national p x g m m  of West 

Asia and North Africa. 

3) A netwrk for collbration in plant genetic resources in West 
Asia and North Africa (PGN?#iT) , which is sqp r t ed  jointly by 

IC?iIU)A, IPQU. and FAD, became fully aperational in 1993 and 

m3st of its mrking groups have held wrkshops; 

4) A Letter of Agmement for collaboration in genetic resources 

between the Vavilw Institute of Plant Industry, St. 

Petersburg, Ilussia and 1- was si& in July, 1993. 



This Annual Report presents the activities as a unit, 

irrespective of the diverse funding of several staff members and 

their projects. In order to facilitate the donors of these 

special projects to take notice of the achievements during 1993, 

the respective projects and their sections are listed below: 

- Y3har1ciq wheat pdctivity in stress envirca7ments utiliziq 

wild pxcg-eritors and primitive forms", funded by Italy, 

principal scientist L& A.B. J&mmia, is rqorted in Sections 

1.2.3., 1.2.4., 1.3.1., 1.4.1., 1.4.2., and 1.4.3. 

- I1Cbllection and. characterization of gemplasm of wild 

relatives of wheat1', funded by the Netherlands, principal 

scientist Dr M. van Slagera, is reported in Sections 1.2.1., 

1.2.2., 1.2.5., 1.3.2., 1.3.3., 1.4.3., and. 1.4.5. 

- "-merit of biodiversity within the genus -'I, funded by 

OM, U.K., Dr L.D. Robertson and M s  M. Fergumn, is reported 

in Section 1.4.6. 

73.m lalxxatories are associated with the GW: i) the Seed Health 

Laboratory and ii) the V i r o l o g y  Labratory. Their activities are 

presented separately in Sections 2 and 3 of this Annual Report, 

respebively. 

J. Valkoun and (3tU staff 



1.2 .l. Collection of wild m h a t  relatives in Iraq 

Frcm 14-17 June, 1993, a collection mission was held in northern 

Iraq, the first one in this country in m y  years. The regions 

visited were the Jebl Sinjar, west of M, the hills southeast 

and northeast of this city, and the Jebl Makhuf, near Ash 

Sharqat, around 100 !an south of M. In all, 41 accessions and 

9 herbarium simples were collected (Table 5) . 

Table 5. New accessians of Aesilw, R-itim and Hordeurn 
resulting frcm 1993 collecticn missians 

Species ~ r a n ( l ) " ~  Iran(ab Iraq rEbarXm 'IbW 

Aesilops 
biuncialis 
caudata 
columnaris 
crassa 
cylindrica 
jwendlis 
neglecta 
m t a  
peregrh 
peregrh 

searsii 
speltoides 
ligustica 
speltoides 

tauschii 
triuncialis 
prsica 
triuncialis 

unkllulata 
vavilwii 

Total 

R-i tiad 
(cultivated) 
aestim 
aestim 20 72 - 2 94 
caupactm 5 - - - 5 



Table 5. (cantinued) 

Species ~ran(l)',~ 1ran(2)~ Iraq Lebanan Totalc 

turgih 
diccccon 1/1 - - - 1 
durum 3 1 - 2 6 
turgih - 1 - - 1 

(wild) 
IIX1IIOCccm 

lxeotim 3/2 - 1/1 2 6 
turgidurn 
dicoccoides - - -/I 12/3 12 

urartu 1 - -/I 7/3 8 

Ebrded 
(cultivated) 
vUk lm  7 41 - - 48 

(wild) 
bulbosum - 1 2 - 3 
v-&3are 

spantanem 6 2  5 18 31 

Total 82 

a : For all countries: left nmker = germplasm; right number = 
herbarium sample; single numbers refer to germplasm only. 

a : Iran(l)=Section 1.2.5. and I ran(2)  =Section 1.2.4. 
c : M r s  refer d y  to germplasm accessions. 
d : Local cultivars and landraces. 

Hordeun ntaneum was abundant and, though not a target of 

the mission, serve to caoplemt the ICARDA collection of these 

wild relatives for which I raq  is severly underrepresented. 

For wild 'Witicum, the Jebl Sinjar was mst interesting. _T. 

diccccoides was found graving on limestone bedrock along slops 

and in the degraded, apen oak park-forest that is a cmmm 

habitat for Aesilms species. The limestone parent rock differs 

distinctly from the biLealt on which this species is c d y  

found in southern Syria. Cm the top of the Jebl Sinjar,  at 

around 1460 m, a mixed grawth of no less than three wild Tritim 



(boeoticum, dicoccoides and urartu) was found. H a e v e r ,  all were 

still green and only herbarium samples could be taken. The 

fourth wild species, _T. timheevii ssp. araratim, is also 

reprted f m  northern Iraq, but was not found in the Sinjar 

area. In Iraq, the main distribution of this species is in the 

northern and northeastern regions, although one herbarium 

collection f m  Sinjar is h a m .  Mr. Shkur Al-Kaisi, fnan the 

AFU in Abu G h r a i b ,  revisited this area in mid-July and collected 

SUE mature spikes of the wild Triticum species. 

Although various herbarium collections of the D - g m  species 

M i l a s  tauschii are kncwn £ran the Sinjar area, none was found. 

Michiel van Slagemn and Shu)au Al-Kaiei (ARI) 

1.2.2. Enploraticn missitm for wild relatives of wheat and 

barley in Lebancm 

This trip was conducted as a collaborative activity between the 

Agricultural Research Institute (ARI) , Lebanon, and I(aRQ4 frcm 

June 21 to June 24, 1993, with the following objectives: 

1. Collect new germplasm of wild Triticum, Aesilws and Hordem 

smntaneum to fill the gaps in IcWDi germplasm collections. 

2. W i d e  sources of new disease resistance genes for cereal 

breeding program6 at IcWDi and ARI Lebanon and NARSs in 

general - 
The target areas centered around Rachaya in the southeast and the 

Beka'a valley in the east and northeast of the country. For 

Aeuilms this mission ccmplenwted the 1992 d t i o n ,  which had 

focused m the western parts of the country and wi-ich had not 

revealed any wild species. 

The present mission yielded a great nmker of germplasm 

sanples as well as SUE herbwium collections (see Table 5) and 

provided useful sites to k e  earmarked for in-situ conservation of 

wild Triticum and Hordeum species (e.g., Aib ,  near Kfar Kouk, 

and near Yanta, a site of joint occurrence of _T. -, 
diccccoides and urartu) . Another suitable site for in-situ 



cco7servation of Triticum dicoccoides was discovered in the 

vicinity of Aita Al Foukhar, where a large population seemd to 

be structured into a n* of mrpholcgically different sub- 

populations. These, as well as other T. dicoccoides mations 
in the Yanta area, displayed great diversity in spike color and 

developwnt. For the first time the species was found. in the 

eastern slops of the Lebanon rnxlntains at 1470 m asl, as well as 

in the western *'a at Cede. Only herbarium sanples were taken 

f m  the fomr mation, since plants were still green and 

seeds were not sufficiently develaped. 

Interesting mixed stands of the wild diploid wheats T. 
boeoticum and T. urartu were found.. This is the first recorded 
occurrence of boeoticum in Lebanon. New sites for _T. urartu were 

found hi@ in the lehnon rrpuntains (1810 m asl) and southeast of 

Bar-. In the latter site, the wild wheat ppulation 

e t e d  over cultivated barley and it was the only real wsedy 

Ixrpulation of the species found by the collectors in Syria and 

Lebanon. It is recomnended to recollect the late-maturing 

ppulatims in the high sites near Yanta and in the Lebanon 

mtains . 
Hordeum -tanem was found and collected in mst sites. The 

species displays a wide adaptation, since its populations were 

growing in very different envircaunents. An unusual p3pulation 

with a high proportion of black-spike forms was sanpled at a vest 

Beka'a site. The best site for in-situ comervation of the 

species was discwered in the vicinity of K f a r  Me*, Rachaya 

district. 

Nine of the reported 14 species of W i l m s  were found in the 

restricted target area, with &. biuncialis, &. colmmaris and 

a. =a the mst ammn (Table 5) . The mst frequently 

collected species were Hordeum mntaneum (18) and T. dicoccoides 
(12), providing a useful source of genetic variation to be used 

in future crosses with cultivars and filling one of the major 

gaps in wild cereal collections at ICWIA. 



For cultivated wheat, t m  mixtures, consisting of three durum 

types, Beka' y, Haurani and Senatore Capelli, and one bread wheat, 

S d l d ,  were collected, as well as same ahixtures of tm- 

rawed barley with m t h  and rough awns and white and grey grains 

in a field of Rihane. bst wheat fields inspected were of bread 

wheat, with usually sure durum mixed in. A breakdown of the 

gemplasm and herbarium collections is presented in Table 5. ?ko 

natural hybrids betwen Aecrilms and Tritim were found armq 

their parents : & . biuncialis x _T. dicoccoides and & . biuncialis 
x _T. aestiwm. These dinations have not been described as 

species of the hybrid genus x Peqilotriticum. 
Michiel van Slageren, Jan VdLkoun and S.  -1. ULRI, Tel 

ATmra) 

1.2.3. Exploraticn and ,survey t r i p  for wild Triticum species 

and ~ r d e u n  wcntamum in Syria 

This trip was conducted as a collaborative activity between ARC 

Do-, Syria and ICARIlA May 25-26, 1993, with the following 

objectives : 

- Obtain additional informtion on the distribution of wild 

wheat and barley populations in the southern pminces of 

Syria; 

- Identify ppulations of Triticum urartu, T. bticum and _T. 

dicoccoides for comemation in their original habitat; -- 
- Obtain information on the target species and their habitat at 

mid-vegetation and/or plant maturity; 

Atotal of 14 sites were visited (see Table 6) and the following 

activities were carried out at the sites: 

New sites - germplasm collection; -- 
- gathering informtion £run farmers on agricultural 

practices at the collection site; 

- soil sampling; 

Revisited sites (identified £ r a n  the results of the 1992 

collection trip) 



- general characterizationofwildwheatpapdatiom 

(phenolcqy, plant vigor - estimated frcm plant 

height) ; 
- data collectim on the population size, m m h r  of 

spikes/area and n d r  of spikelets per spike for 

the estimation of repxductive potential; 

- gathering infomticm frcm farmers on farming 

practices a t  the site;  

- soil sampling; 

Table 6 .  Site  description for survey in Syria during 1993 

No. S i te  pr~vince Target specid 

S h a ~  
Aldor 
Mazra' a 
Sdlkhad 
Rashida 
Sha'af 
Cm Dubieb 
Jbab 
Sheikh Miskin 
Nawa 
Kmer 
Kafr Nasij 
Wadi Al Kern 
sarshaya 

Dara' a 
Dara' a 
Dara' a 
Sweida 
Sweida 
Sweida 
Sweida 
Dara'a 
Dara'a 
Dara'a 
Dara'a 
Dara'a 
Dam3scus 
aamascus 

'ID, HS, 'ImR 
TD 
?U, TD, HS, AS, AV 
?U, TD, HS 
TD, % 
TD 
TD, = 
TD 
m, HS 
TD, HS 
TU, TB, TD, ASS 
m, m, Pd3 

: N = new site;  R = revisited s i te  (1992 col. nmber) . 
: TB = T r i t i m  boeoticum; TU = T. urartu; TD = 2. dicoccoides; 
TIXJR = T. m; HS = Hordeurn swntaneum; AS = Aeqilous 
searsii; A0 = &. -a; RSS = Aeccilms spp. 

A m g  the mt significant results of the q l o r a t i o n  mission 

was the discovery of _T. m u  growing jointly with T. 
dicoccoides and _H. smmtaneum in the middle of the H a m  plain 

(site 1). This finding is extremely i p r t a n t  because it is a 

link between the urartu papulatiom in the bunt  Hemn highlands 

and the Jebel A l  A r a b ;  tvm areas where the species still grows in 

massive native stands. This my also indicate that the H a m  



plain used to be the natural habitat of the t w  wheat ancestors 

and the wild progenitor of barley before the area was cultivated 

and intensively grazed by sheep. 

Populations sampled £run sites No. 1, 2, 3, 8 ,  9 ,  and 12 

should be well adapted to drought because the annual rainfall in 

those sites is below 300 mn. The driest site, No. 8, receives 

only 230 mn. Therefore, the gemplasm collected m y  have 

potential for drought tolerance breeding in wheat. 

In the highlands of the Jebel A1 Arab, Sweida Province, the 

papulations of the wild progenitors of cereals are relatively 

ell protected during the vegetative period, if they are growing 

on patches of stony, non-arable land interspersed amng the 

f m r s '  fields. They are usually not grazed before the harvest 

of dumm wheat and the seed bank can be regularly enriched with 

shattering spikelets. Hmver, when the land is not private and 

the kdouins' flocks of sheep graze continuously throughout the 

vegetation period, the final effect is disastrous. Only 

unpalatable, mostly spiny plants are left and not a single plant 

of wild Triticum can be seen in the overgrazed land. The effect 

of overgrazing is mst visible in the vicinity of dense stands of 

wild wheats where grazing is controlled by the farmers. 

In the lowlands of the H a m ,  Dara'a F~~~ince, all land is 

cultivated and overgrazing by sheep is ubiquitous. Wild Triticum 

populations can develop only on brders of fields or heaps of 

stones collected frun the fields, especially if these are farther 

from a village. 

The t w  sites visited in the province of Lhracus were in the 

early phase of vegetation and wild Triticum was at the shooting 

stage. These ppulations, therefore, could not ke evaluated. 

However, it was noted that the year was favorable for ?+sqilms 

spp., which daninated aver other plant genera, including 

Triticum. Site No. 15, where the only sympatric m a t i o n  of 

three wild wheat species, _T. dicoccoides, _T. boeoticum and 1. 

urartu, was found in southern Syria, m y  be lost s m ,  since the 



f m  intends to change the tm-year fallow area to an apple 

plantation. 

Finally, it is important to note that the farming systems in 

bth new and revisited sites w a x  still mostly based on 

traditional agricultural practices: (i) use of landraces of durum 

wheat, chickpea, and lentil; (ii) fallow is widespread but 

gradually being replaced with forage 1-s; (iii) m u r e  is the 

m t  ccmron fertilizer, ino@c fertilizers are not used or 

used in low doses. 

Restricted grazing by sheep, in the areas where cattle is more 

important then 4 1  ruminants (Jebel Al Arab), has a positive 

effect on the developat of wild papulations. 

Results of the exploration trip can be surrmarized as follows: 

1. Eight new sites for 2. dicoccoides, one site for _T. martu and 

six sites for H. mntaneum provided new information on the 
distribution of these species in southern Syria; 

2. Suitable conditions for in-situ conservation of the wild 

wheats, _T. dicoccoides and _T. m u ,  and wild barley, _H. 

mntaneum, exist in the eastern part of the province of 

Sweida at site No. 6. Pdditionally, for _T. dicoccoides and H. 

srsontaneum, suitable conditions exist at sites No. 4 and 7; 

3. Of the new sites, No. 12 in the province of Dara'a should be 

considered for conservation of T. dicoccoides and _H. 

scontaneum, since the mations differ frcm those in &ida 

Province. Howwer, sheep grazing muld have to be controlled; 

4. The search for suitable in-situ conservation sites of wild 

cereals progenitors in the Zabadani region of the province of 

Damascus should continue since none of the t m  revisited sites 

seems to be eligible. 

J. Valkmm, A. m a ,  M. Hauan and Kh. C$ari and Y. WgEPdani 

(ARC--) 



1.2.4. Collectian of cultivated and primitive folrms of cereals 

in Iran 

A joint collection mission of ICWX and the Genetic F- ~sclurces 

unit of the Seed and Plant Impmvawnt Institute (SPII) based at 

Karaj, Ministry of Agriculture, Iran, was organized in June, 

1993. Most of the fields of cultivated wheat and barley had been 

irrigated with ground water, springs or melting m c ~  for 

centuries, resultkg in salinization of the soil. The Soil 

Labratory at ICW.DA carried out analysis of random samples. 

Typical results for a mil sample taken from a wheat field near 

Isfahan showed an EC of 6.7 mnhos/cm and a sodium absorption 

ratio of 4.5. In certain irrigated fields leaf (Puccinia 

recodita and _P. hordei) , yellow (Pucinnia striiformis) , and stem 
(Pucinnia maminis f .sp. tritici) rusts m abserved. Seved  

fields, especially betmen Isfahan and Golpayegon, were infested 

to varying degrees with Secale mtanum (wild rye) and Avena 
spp. (wild oat) . 

All collected wheats ( "Canda~~"  in Farsi) =re hexaploid bread 

wheats, Triticum aestivum (Table 5). Durum wheat (T. m) 
cultivation was not observed in the areas visited by the team. 

Only t m  samples of tetraploid wheats =re collected. These =re 

a variety of 2. mmzd "Chel Nim Gay", which in English 

translates as "40 seeds, when planted, give 1.5 square meter of 

cropu and a sample from CIMWT of _T. tumidm, bth of which were 

donated by the Director of the Zarghan Agriculture Research 

Station, 30 km frcm Shiraz. 

In several cases farmers planted a mixture of two or three 

types of bread wheats and barleys in their fields. In saw 

fields, plants of previously cultivated landraces care up as 

volunteers. Hence, in almst all fields t w  to four distinct 

mrphotypes could k observed. It is suspected that they are 

distinct varieties or landraces mixed with a variety. 

Most of the barleys, Hordeum vulqare, were of the 6-row type. 

A few samples of 2-row barley were collected from the edges or 



remte corners of the field, and there was ample evidence that 

these were relics of past cultivation. No naked or hooded 

barleys were found, althoqh a heeded barley from an exotic 

source was collected £ r a n  the qrimental field at SPII, Karaj . 
Samples of n s  spp. , the wild relative of wheat, could be 

collected where they were physiologically mature but still not 

dry enough to shatter (Table 5) . No samples of wild miticum 

spp. were seen by the team along the route taken in central Iran. 

M samples of Hordeum sccmtaneum, the wild prcgcdtor of 

cultivated barley, and a sample of Hordeurn bdbmm were also 

collected. Six species of Aeqilw were collected frcm various 

ecologically different habitats. Scme of the Aeqilms species 

w i t h  the D genome in their genetic composition prduced natural 

hybrids with cultivated bread wheat and these were observed 

growing at the borders of fields. Natural hybrids between 

Triticum aestiwm x Aeqiloos cvlindrica and T. aestiwm x &. 
ventricosa (crassa) were also observed and collected. Som3 of 

the hybrids show& susceptibility to rusts. Additionally, ten 

accessions of 1-s were collected. 

~ . ~ . D a n a n i a a n d M . N i l p x x v a n d N . ~ ,  (SPI1,Karaj)andA. 

Soltatxi (Agriculture Research Staticm, Yazd) 

1.2.5. Collecticm of wild %beat relatives in Iran 

From 8-23 July, 1993, a germplasm collection mission for wild 

wheat relatives was cxm&cted in the Islamic Republic of Iran. 

The mission was organized by the Seed and Plant Improvement 

Institute (SPII) in Karaj, near Tehran. During parts of the trip 

various personnel frcm lccal stations of SPII and students of 

Tabriz University joined the collection team. 

The trip focused on the northwestern part of the country, as 

this is reported to be a rich area for wheat wild relatives. 

Pdditional target species were cultivated wheats and barley. The 

route taken was as follows : Karaj -Zanjan-Mianeh-Maragheh-m- 

Urumiyeh-Salmas-Khvoy-Maku-Jolfa-Aras river, bordering 



Nakkichevan-Tabriz-Ardabil-Astara-- Anzali-Karaj . In addi- 
tion, three side trips wzre made: (1) in the vicinity of 

Uraniyeh, including Oshnwiyeh, Naqadeh, and Hayder Pkad; (2) 

northeast of Tabriz, including Ahar and H o d ;  and (3) both 

north and south of Ardabil, including Meshkin Shahr and Khdlkhal. 

The mission was successful in collecting many bread wheat 

landraces, lccal mterial of chuum, curcactum wheats, and 

barleys, as well as one lentil and a vetch. Most sensational was 

the discovery of a field of Tritim dimcon, emwr h a t ,  near 

Dandy, about 75 !m SW Zanjan. This field was lccated frcm a 

herbarium sample description. Bmer was found growing in an 

almst pure stand (with saw bread wheat cultivar mixed in), and 

as an admixture in a another bread wheat field. Also, mixed 

cultivation of Triticum aestivum with and romoactum 

landraces was found not far f m  the Aras river at the border 

between Iran and Nakhichevan. Landraces of durum and bread 

wheat, and 2-rowed and &rowed barley were also collected between 

Ahar and Horand, as well as lentil and =a landraces. In the 

rich area of Meshkin Shahr, northwest of M i l ,  a field with an 

estimated 95% Tritim compactm and some aestiwm was f m d  next 

to a field of 50-50% d m  and bread wheat landraces. 

Although herbrim and germplasm collections indicated the 

presence of all four wild taw of Triticum, their rarity was 

surprising. The Azerbaijan region of northwestern Iran was 

chosen as a target area, as it holds the mst records for these 

materials. Triticum tunrlih ssp. dicoccoides is extremely rare 

and was not found, nor the mre c m n  _T. timheevii ssp. 

araraticum, which is limited to Transcaucasia, eastern Turkey, 

northern Iraq and northwestern Iran. Of the other taxa, 2. 

mnococcum ssp. hticum was found only three times, near lake 

Ummiyeh and near Ahar, northwest of Ardabil, in the borders of 

wheat fields, and between M i l  and Khalkhal on a roadside. At 

the last location the first and only papulation of Triticum 

urartu was found, with 1. mnocc~cmn ssp. lcoeoticum grcming on 



the other side of the road. The very limited presence of wild 

Tritim taw in what is known as a part of their center of 

diversity is mrrisane, as it is well established that they may 

provide useful traits for wheat imp-t. 

M y  seven species of Aesilops were found out of a total of 12 

reported for Iran. Of these seven, t m  =re claninant (&. 

cvlindrica and triuncidlis) and found at almst all sites, while 

all others were rare. The mission was thus, somewhat 

disappointing for these mre distant wild relatives of wheat, 

although, for example, four Awilorss species were collected on 

the shores of lake U d y e h  at a very saline location with parts 

of the sand covered by salt spray. These accessions my, 

therefore, reveal a gcd tolerance to salt, which is an important 

trait for breeders. Another interesting find was an &. crassa 
x niticum aestivum natural hybrid. 

Grazing pressure, although not observed as severe, 

inaccessibility of the terrain (that is, a lack of minor roads), 

and sheer limitation of time may be the cause of the 

disappointing results. Haever, the landrace materials of the 

various wheats and barleys, as well as the wild barley, the one 

lentil and one vetch landraces, carpasated for t k  lack of 

results for the wild relatives of wheat. Repeated presence of 

the primitive cultivar grpups of wheat illustrates the richness 

in genetic resources of Iran for these q s .  Although emwr and 

club wheat were found in m t e  areas, it is likely that more 

fields m y  be discwered in the future. 

While visiting the herbariun of the faculty of Agriculture of 

~abriz University, suw Milop species were (re-) identified and 

species characters qlained to personnel £ran the university. 

After the missicm, all 180 Pwilops accessions in the gene bank 

at Karaj were re-identified, a mst useful exercise as mny wzre 

wlongly ~~. 
W e 1  van S m ,  d Mmsa N- and Nore&line Lessani 

(SPII) 



1 . 2 . 6 .  C o l l e c t i c n  of wild relative8 of food legumres in Syria 

A joint collection mission in Syria with the Agricultural 

Research Center, DOum was conducted in May, 1993, dong the 

coastal area in the provinces of Lattakia, Tartous and Idleb. 

This six day collection mission visited 17 sites with an altitude 

range from 10-1050 m asl. A total of 20 accessions were 

collected of Lens (12 accessions of _L. ervoides, 2 accessions of 

L. orientalis and 1 accession of _L. o+mnsis) and -r (5 - 
accessions of _C. iudaicum). To access the intra-population 

variability of the wild species, 15-30 plants of each 

population were  sapled indiviblly for assesmt of intra- 

population diversity. 

Y. Vhjhani (ARC-DaLnna) and A. I d 1  

1 .2 .7 .  C o l l e c t i a n  of pasture, forage and food legumes in 

Baluchistan, Pakistan 

This collection mission was jointly organized and undertaken by 

m/NARC/PARC and ICARDA from May 13 through May 24, 1993. The 

objectives of the mission were to : (1) collect local landraces 

of lentil and faba bean in Baluchistan, especially from rainfed 

crops, (2) collect natural populations of pasture and forage 

legumes in Baluchistan; and (3) added after the start of the 

mission, to collect ladraces of barley and wheat f m  farmers 

w i n g  fazd legut~s. The last objective was added since it was 

re-zed early in the mission that collecting landraces in 

Muchistan required mre tim per farmer and that all farmers 

=re growing cereals and f d  1equn-e~ in the same year. So, 

collections could ke made of the diverse cereal landraces at no 

extra cost in time or resources. 

The collection mission covered app&tely 1800-1900 h 

(including backtravels) . Travel was difficvlt for rmst areas and 

m t  of the mission was on tracks and =y sites had to be walked 

to from the tracks. The altitude of the collection sites ran# 

f m  200 to 2130 m asl. Hmaer. nost sites here over 1000 m and 



many were over 1200 m asl. A total of 42 sites w e r e  sarrpled. 

The mission followed the following general itinerary: Quetta- 

Nushki-Kharan-Nag-Panjgur-Khuzdar-Kalat-Quetta-Sibi-Quetta- 

Taragh-Lorali-Muslimbagh-Quetta. Also, several sites around 

Quetta were collected, including the national park and. Wetta 

golf course. 

Mostly landraces of food legmes and cereals were collected 

(Table 7) . Only 22 ecotypes of pasture and forages were 

collected, mstly Vicia, Triqonella and Melilotus. Also, three 

accessions of Aeqilms muanmsa were collected. The landraces 

of food legumes and cereals were diverse and half kilo samples 

Table 7. Gemplasm collected in Baluchistan, Pakistan 
in 1993 

Crop/- = of w e s  

Lentil 
Faba bean 
Barley 
Wheat 
Total landraces 

Vicia 
Trigonella 
Melilotus 
Astragalus 
Trifolium 
Pisum 
Total forages 

Vigna 
S o q -  helerrpense 
Aegilops sqmcmsa 
urhcm 
Total others 

Grand total 105 

were taken to adequately sample the diversity present. Most 

landraces taken from the crop in the field, either standing 

or shked, or from the threshing floor. Most of the pastures 



and forages were collected from orchards and a few roadsides 

protected fran grazing. The timing of the mission was excellent 

to sample the farmers' fields. 

The following was noted h u t  the samples and the environment: 

(1) most of the lentil and faba bean landraces collected were 

with a black seed coat. A significant nuonber of lentil samples 

were also with an almst grey seed coat color; (2) all local 

names for the samples were variations in names for the crop, and 

did not refer to a specific variety of the crop, with the 

exception of red and white-yellow seed color wheats in saw 

areas; (3) red colored lentil or cream, brown colored faba bean 

were always referred to as 'Irani' . These were grown locally, 

but m obviously of Iranian origin; (4) the mjority of the 

landraces of fccd legumes were grown under irrigation and roost of 

the others were grawn with sane type of water harvesting 

techniques; and ( 5 )  wheat and barley were grawn under irrigation 

(or water catchments) and dryland. 

The flora of Pakistan listed many areas covered by the mission 

where pasture and forage legumes m e  found in the 1930s and 40s, 

however, these were not found during this mission. In fact, many 

protected areas such as fenced areas and orchards were searched, 

with little or nothing found. We could see the extremely high 

stocking rates when collecting, and mst rangeland had little 

left but spiny type shrubs. This also occurred in areas of 300- 

400 mn rainfall, which should supp3x-t many pasture and forage 

legume species. 

Gne area where pasture and forage species should be collected 

is the area north of Quetta up through Urak, Bostan, Hanna lake 

and possibly Pishin. Part of this area was collected, but n-any 

samples could not be taken because they were too imture. 

Another area where forages were found was south of Quetta around 

the Lai.pass (south of the pass) . There areas should be mre 

extensively covered in the future. Also, Loralai should be 

explored, as the time to examine this area in this mission was 



restricted. This area has a higher rainfall area with m n ~  

forage and pasture species reported in the past. 

In general, in the laver to d u r n  rainfall areas the 

potential to find pasture and forage legume species is minimal 

because of losses due to overgrazing. Even in the national park 

established close to Wetta approximately 15 years ago, there 

ere no pasture or forage legumes found. It seems they were lost 

before the area was protected as a national park. 

M. Sadiq Bhatt i  and M. Arif (m/PARC),  and Larry D. Rabertsan 

1.2.8. Biodiversity of Vicieae in Molocco related to 

dietrihtim and ecalogy 

Morocco offers a wide range of soil types, winter temperatures 

and rainfall, and is a center of origin of -a and Lathvrus. 

The reported genetic diversity of Vicieae in Momco, together 

with the wide envirormrental range, makes Momco an ideal 

country, not only to increase the genetic resource base, but also 

to study the range of adaptatiun of the species. This 

information would aid in identifying potential sites for in-situ 

conservation of the Vicieae. 

An eccg~phical suwey of the distributian of -a and 

Lathvrus in both the high-altitude cold regions and the coastal 

low-altitude area of northern Morocco was conducted in 1993. 

This suzvey was used to relate the natural distribution of -a 

and Lathyrus species to same ecologically important soil and 

climatic factors. The collections cavered a total travel 

distance of 5000 km. The altitude varied £run sea level to 2400 

m as1 and the rainfall f m  250 to 1200 mn (25 years average). 

A total of 174 sites were sampled in four geogrppkical areas 

(Figure 1) : 

1. Middle Atlas (Frwinces of Khhisset, %&if=, Ifrane, 

Fgs, W-Mellal, Azilal and Mxrakech): 61 sites; 

2. High Atlas (Prwince of Mamakech) : 9 sites; 

3. Low-altitude and coastal area (Pravinces of K.&itra, 



Larache, Tanger and Tgtcnmn) : 46 sites. ; 

4. Rif Mmntains (Prwinces of Chefchaouen, Al Hocelma, Taza 

and Sidi Kacem) : 58 sites. 

C 

. *.. 

i 

Figure 1. Distribution of collection sites for 
Vicieae in Morocco for 1993 

As far as possible, date were collected on parent rcck, soil 

type and pH, slope, drainage, crop practices, and relative 

abundance of the species. Altitude was estimated by a hand 

altimeter and rainfall from lccally available data. 

A preliminary survey was conducted in March to locate key 

collection sites and seed collection was undertaken in June- July, 

1993. Classical pnx-s suggest a transect type of approach 

w i t h  frequent short stops. However, so few were the reasonable 

collection sites that this method was not apprupriate. To 

maximize the n h r  of ecotypes collected under these conditions, 



we thomghly sampled the scattered eations of remaining 

diversity. 

More than 450 accessions were collected in this preliminary 

study of the distribution of m a  and Lathxus species in 

Momco. This represents the mst caprehemive collection of 

Vicieae frcm the North African region. 

Tkmty species of =a have previously been described from 

W m c o .  In this mission, only 11 were positively identified. 

Drought conditions m y  have reduced the diversity available, 

while a mre detailed st* of the vegetative parts m y  well 

increase the nunker. It is apparent, nevertheless, that species 

such as u a  narkonensis, _V. serratifolia, y. cedrotorum, y. 
vicioides, y. durandii, and y. qlauca are at least rare in 

iWmxco. With the increasingly intense gazing and cropping 

pressure in Morocco, scme of these species may well be victim of 

genetic erosion. A surm~uy of the species collected is presented 

in Table 8. 

Table 8. S-y of Vicieae species collected in lvbrocco during 
1993 

No. of No. of 
==Plea Taw -1- 

-- - - 

Vicia villosa ssp. dasycarpa 21 
emilia 8 
hybrids 5 
lutea 31 
mnantha 

ssp. mnantha 20 
ssp. cinerea 7 

onobrychicdes 5 
par~nonica 2 
peregrina 2 

sativa 
ssp. amphicarpa 1 
ssp. angustifolia 2 
ssp. cordata 5 
ssp. hyedis 1 
ssp. mcrocarpa 4 
ssp. nigra 88 
ssp. sativa 14 9 

Vicia tetraspem 
tenuifolia 
faba 
spp. 

Total Vicia 

Iathyrus aphaca 
articulatus 
cicera 
ochrus 
sativus 
tingitanus 
SPP. 

Total Lathyrus 



The large collection enabled xire important eccgeqmphical 

observations to  be wade. 

The size and cclrplexity of the Vicia sativa gene pool 

While other m a  and Lathvrus species were dcminant in 

localized environments, the Vicia sativa ccmplex was widely 

adapted and found in mre than 80% of the sites visited. I t  w a s  

apparent from examination of the seeds and pods that the gene 

pool was considerable and active and that there has been much 

intrcgression, especially between Y. sativa ssp. sativa and Y. 
sativa ssp. m. Seed and pod color and calyx length, for 

exanple, represent a continuum bet- these two. 

ALthough Y. sativa as a species is not generally adapted to  

cold environments or to acid soils, a significant number of 

ecotyps (1 to 14%) were found in such locations. It appears 

that the situation may be analogous to  that found in Medicaso 

truncatula (Bounejmate 1992) . In the lat ter ,  the massive gene 

pool of the medic appears to have facilitated the selection of a 

small, but significant, nunker of ecotyps with adaptation w e l l  

outside the n o m l  range of the species. 

The ccnptiveness of villosa ssp. dasvcarr~a a d  L a t h w m  

articulatus as weeds in crcps 

A striking feature was the 'success' of m of the Vicieae in  

ccmpetition with cereals. In crops in the Rif m t a i n s  and 

valleys, Lathyrus articulatus w a s  a dcminant 'weed' and on 

occasions had overgrown the cereal crop. In the colder (and 

higher) Middle and High A t l a s ,  u a  villosa ssp. dasvcarw. was 

a dminant crop contaminant. 

The r e a m  for their relative success as crop weeds deserve 

further st@, as the t m  species are quite different. _L. 

a r t i d a t u s  has long sprawling vines and can grew ta l ler  than the 

cereal crop canopy. It has an entirely different growth form 

than the much s h r t e r  and mre determinant _V. villosa ssp. 

_dasvcama. The la t ter  species appears to rely on strongly 

shattering pods and a high percentage of hard seed. Both species 

have the ability to  pratuce large quantities of seed i n  a 



rompetitive situation with cereals. 

Specific soil and climatic adaptaticm 

The -a species generally were far more widespread than the 

Lathvrus. They occupied both a wider soil range and mch colder 

winter envirorrments. 

Some of the species demmtrated specific adaptive 

characteristics, notably: 

(1) Vicia sativa ssp. predani~ted in the highest (and 

coldest) r q i m  where it was sympatric with the perennial 

species y. onobmchioides and _V. tenuifolia. 

_V. villosa ssp. dasvcarpa was also c m n  in cold, high 

altitude envimmts. It m y  be that _V. villosa ssp. dasvcarca 

has an obligate cold requirement, as it was rare or absent £ran 

the milder winter climate of northern regions of the Rif and 

surrounding coastal plains. 

Iathyrus species shawed a strong affinity for 1-r altitudes. 

ICAETlA's breeding aim of greater cold tolerance in Lathyrus 

ochrus is unlikely to be realized as a result of accessions 

obtained this mission. All accessims were £ran mild winter, 

near coastal, envirorrments. Only _L. cicera occurred in the cold 

winter environments of the Middle Atlas, where it rnms 

occasionally sympatric with _V. villosa ssp. dawcama. 

(2) Acid soils were associated with bth granite and basalt 

parent rock. The coarse-textured granitic soils were daminated 

by Trifolium species and contained much less Vicieae than the 

msre fertile basaltic soils. 

_V. villosa ssp. dawcarm was the mst widespread species on 

the mildly acid (pH 5 to 6.5) soils of the Middle and High Atlas, 

with 52% of its ecotypes found on such soils. In these 

situations it was a canmn cereal crap contaminate. Other m a  

species, viz. =a and sativa had a mch d l e r  proportion of 

ecotypes (1 to 14%) associated with the acid soils. Lathvrus 

species shawed a strong affinity for loamy soils of higher pH. 

Wre than 80% of the ecotypes were £run soils of pH 7.6 or 

greater. On the mildly acid infertile granitic soils, e.g., west 



of Chef achaouen, L a w  was rare. 

(3) y. ervilia was m n l y  cultivated as a crop in the Rif, 

reflecting the past tradition of culture under French and Spanish 

influence. It has not spread naturally outside this cultivated 

area. This m y  be due to features of its hstication (upright 

grmth habit, non-shatterkg pods and soft seed) it 

uncaptitive in the wild. 

The successful seed set of y. ervilia relative to other 
Vicieae, in what was a serious drought year, damnstrates it's 

adaptation to low rainfall environments. As an already 

domesticated species, there is mch to recarmend further 

selection within the species. 

Genes for --shattering 

Non-shattering pods are an important feature for the 

danestication of grain and forage 1-s. While shattering pods 

have an ecolcgical advantage in the wild to emme spread and 

survival, there appeared to be a mil, but potentially 

important, residual population of reduced shattering genotypes in 

Vicia sativa ssp. sativa and and possibly Iathvrus -- 
articulatus. 

The best expression of the reduced shattering phenotypes was 

in the dry seasonal finish of the Middle Atlas, where all except 

isolated plants had shattered. The putative nor,-shattering 

genotypes =re characterized by oblique splitting of the pod 

wall. It m y  be that several genes are involved for expression 

of this trait. Assessment of the efficacy and inheritance of 

these 'genes' in relation to those already defined by AW El 
Wneim (1993) will be one of the mre inn-ediate studies required 

as a follwt-up of the mission. 

Mustapha Baunejmte (=-Morocco), C l i v e  FTancis (CLIEPL), aod 

Larry D. R&eIbon 



1.3 .l. Ehhamhg w h a t  prcductivity in stress e n v i m t s  

ut i l i zkg  wild progenitors and primitive fonns 

1.3.1.1. Sc- vvheat genetic resources for disease resistauce 
Yellow rust 

Yellow rust (Fuccinia striifomis f. sp. triticii , is an obligate 
parasite. Screening was carried out uskg  artificial inoculation 

(four times kt- January and April, 1993) in a disease nursery 

at Tel Hadya. The inoculm included races 6E16 and 16382, which 

are t m  of the mst prwalent races of yellow rust in the Middle- 

East. Observati- on severity of infection (%) and reaction 

type were scored as susceptible, drately susceptible, 

drately resistant, and resistant. 

1. Landraces fran Yemen: Samples of wheat landraces fran Yemen 

were received at ICaRDA and were characterized and dtiplied 

during 1991/92. Subsequently, they were screened in the disease 

nursery at Tel Hadya for resistance to yellow rust. Out of 54 

q l e s ,  44 were susceptible to local races of yellaw rust, but 

the follaving 10 were moderately susceptible or tolerant: IC 

22906, 22915, 22916, 22917, 22940, 22944, 22948, 22949, 22954, 

and 22955. 

2. Varieties : 

The yellow rust nursery also included twelve samples of impmed 

varieties received f m  diverse sources around the mrld. They 
are: Kailash and Ajantha, two heat tolerant bread wheat varieties 

develaped and released by the Wheat Research Unit at the 

Marathwada Tqricultural Liniversity, Parihni, India; Asahan, a 

rare old landrace from Ethiopia received fran the Vavilw 

Institute (VIR) , St. Petersburg, Russia, where the only sample 
lamin to exist is conserved; seven new varieties of spring wheats 

f m  Russia, viz. Saratwskaya 55, Saratwskaya 58, Albih 28, 

Ershavskaya 32, Iutessens 503 (bread wheats), and Saratovskaya 57 

and Saratovskaya Eotistaya (durum wheats); K S 9 l ~ Q 1  and 



KS91GRCl2, and two leaf rust (Fuccinia recondita) resistant hard 

red winter bread wheat lines received from U=/ARS Manhattan, 

Kansas, USA. The latter line derives its resistance £ran 

Aeuilms sauarrosa. The only mterial out of the above which was 

moderately resistant to lccal races of yellow rust was 

KS91LG2Cll. 

3. Old Jamese bread wheat varieties: 

Gne hundred and thirty-one old varieties of bread wheat £ran 

Japan were characterized and dtiplied at Tel Ham in 1991/92 
and evaluated in depth in 1992/93. The results of the screening 

for yellow rust revealed that three samples (IC 207468, 207475 

and 207480) out of the 74 Norin dwarf wheats WE msderately 

susceptible to yellow rust . In addition, IC 207528 (Yukichah 

syn. Hokuriku 35) was rroderately susceptible, whereas IC 207530 

(Myoukou), 207534 (Oh), 207542 (Hayato) , 207543 (Mikuni), 207546 

(Nichirin) , 207551 (&), 207556 (Horoshiri syn. Kit& 23), and 

207562 (Seto) were rrpderately resistant, with 207552 (Zenkouji) 

the most resistant. 

Yellow rust, leaf lust, sten rust, a d  camun bunt resistance 

1. Durum and bread wheat landraces frcm Ethiouia 

The Ethiopian hexaploid and tetraploid wheats received from the 

Plant Genetic Resources Center/Ethiopia (RXC/E) in 1990/91were 

screened for four of the mst important diseases in WOR, viz. 

yellow rust (Puccinia striifomis f. sp. tritici), leaf rust 

(Fuccinia recondita), stem rust (Fuccinia maminis f.sp. 

tritici) , and c m n  bunt (Tilletia caries and T. fcetida) churing 
1992/93. Scme accessions possess resistance to m3re than one 

disease (Table 9) , viz. ICDW 22966 and 22968 are msderately 
resistant to leaf and stem rusts. Similarly, IWd 22971 is 

resistant to yellow and leaf rusts. The only e m r  wheat (_T. 

diccccon) accession (500344) in the mterial frcm Ethiopia is 

msderately resistant to yellow and leaf rusts as well as c m n  

bunt. 



Table 9.  List of wderately disease resistant accessions of 
tetrsrploid (1- and hexaploid (ICBW) wheat fran Ethiopia 

Yellm rust Leaf rust Stem rust m n  bunt 

Irn 
22966 22984 
22968 - T. dicoccon 

500344 

22992 22975 
22975 m 

207342 
207346 207343 
T. d i c o c a  - - T. dicoccon 
500344 500344 

2. Selected accessions of emner wheat 

%ty five accessions of m r  wheat (T. dic~con) donated to 
ICAlDA by the CIMTiT wheat gene bank and selected frcm a larger 

collection for draght tolerance in 1991-92 were screened for 

four diseases with encouraging results (Table 10) 

Table 10. List of resistant accessim of ermer wheat @. 
dicocccm) screened for four diseases at T e l  Hadya during 1992/93 

Yellm rust -a£ rust Stem rust C k m ~ ~ m  bunt 



Scme of the accessions shayed resistance to mre than one 

disease and could be exploited for wheat improvemnt by 

broadening the genetic base through incorporation of alternate 

sources of resistance genes. The mst pranising are t m  

accessions (500372 and 500375) which pssess genes for resistance 

to three diseases, viz. yellow rust, leaf rust, and mmron bunt. 

Also, accession 500367 showed high resistance to leaf rust and 

ccmrPn bunt. 

Table 11. List of resistant accessians of rare species of wheat 
( T r i t i d  screened for four dieeases at Tel  Hadp during 1992/93 

Species Acc.No. W LR SR CB 

T. mmcccum - 
T. mnoccccum - 
T. m m c u m  - 
T. mncccccum - 
T. monoroccum - 
T. m o m c u m  - 
T. mnococcum - 
T. mnorocm - 
T. mrlcccccum - 
T. m m c c m  - 
T. mncccccum - 
T. mncccccum - 
T. m c c c u m  - 
T. diccccon - 
T. diccccon - 
T. carthlicum - 
T. carthlicum - 
T. carthlicum 
T. carthlicum - 
T. carthlicum - 
T. carthlicum - 
T. turclichrm - 
T. tumicbrm - 
T. cCmW - ctum 
T. cxmx - ctum 
T. axax - ctum 

a : YR=Yellow rust; LR=Ieaf rust; SR=Stem rust; CB=ComrPn bunt. 

3. Accessians of rare wheat s~ecies resistant to four diseases 

Under the continukg collhration with C m  in germplasm 



evaluation of rare (primitive/obsolete) species, a collection of 

237 samples selected for drought tolerance the previous two 

seasons was evaluated for resistance to local races of the four 

abave diseases. 

Thirteen accessions of Triticum monococcum were found 

resistant to diseases. All except t m  of them were resistant to 

leaf rust. One accession (300106) had dtiple resistance to all 

four diseases. Since this sample is also early, it could be 

successfullyutilized inwheat improvement. The resistance found 

in T. mnococcum and five other species of rare wheats is given 

in Table 11. Blank spaces in the table represent susceptibility. 

A.B. Damauia, O.F. Mamluk (81 ,  H. Altunji, N. her (8) andB. 

skoMland ~CmWT) 

1.3.1.2. Evaluation of Aeqilowr spp. for abiotic etress tolerance 

and mahtenance of pure lines 

West Rsia is the prirmry center of diversity and origin of wheat. 

Despite this advantage, utilization of non-conventional 

germplasm, such as wild relatives and primitive forms, has been 

slow in the region due to a number of factors. These are as 

follows : (1) potential value of this germplasm was not fully 

understood; (2) imdf icient pre-breeding and lack of pure lines; 

(3) genetic instabilityvhere one of the parents is a wild type; 

(4) loss of industrial quality due to genes from wild or 

primitive parents; (5) lack of documentaticm of desirable traits; 

(6) poor cammication between genebanks and users; and (7) 

little or no feedback f m  evaluators. Pure lines from single 

plants frcm 239 accessions of Aesilms spp. selected the previous 

four seasons for drought stress tolerance were planted in a 

replicated wriment at Tel Ha* during 1992/93. Because of 

drught during the season, there was excellent screening for 

tolerance to water stress. 

ming 1992/93, 69 accessions of 12 Aeqilws species were 

found resistant to drought and naturally prevalent diseases at 



Tel Hadya: &. biuncialis (400591, 400560, 400553, 400074, 

400035, 400031, 400030, 400007, 400001, 400844, 400848, 400859, 

400984, and 400986); &. columnaris (401557, 401533, 401528, 

401531, and HS0007) ; &. crassa (BR 0003) ; &. kotschvi (HS0013 
and 400980); &. lorentii (401611, 401606, 401590, 401579, 

401572, HS0015, and HS0010); &. =a (401001, 401805, 401614, 

401613, 401612, 401608, 401599, 401596, 401594, 401570, 401600, 

401532, 401518, 401856, 400598, 400165, 400154, 400153, 400082, 

400060, 400056, 400036, 400027, 400013, 400014, 400983, 400985, 

RS0006, and HS 0005) ; &. presrina (401875 and 401063) ; &. 
sceltoides (400010) ; &. triaristata (400535) ; &. triuncialis 
(401838, 401524, 401876 and 401849) ; &. urnbelldata (400583) ; 

and &. vavilovii (401842 and 401982) . 
Species possessing the D genome are restricted to &. crassa 

because the other species with this gencme ere found susceptible 

to yellow rust at Tel Hadya and ere eliminated earlier. The 

sample of &. crassa was collected at Breda where, since a nurnber 
of years, plants of this species have been found to grow wild on 

the Isorders of the exprimental fields. The vigor of the plants 

depended largely on the amnmt and distribution of rainfall at 

Breda. These Aeqilws spp. were also resistant to naturally 

occurring diseases at Tel Hadya and damnstrated a high degree of 

early growth vigor. Morpholcgical data on this gemplasm which 

is mintained as separate individual pure lines are available. 

A.B. r d H .  Altunji 

1.3.1.3. Ag-m-mxpholcgical evaluatim of old varieties of bread 

vmeat fmm Japan 

Gne hundred and thirty-one oldvarieties of bread wheat received 

£ran Japan were evaluated for agro-mrpholcgical characters at 

Tel H a w  during 1992/93. 

There was very high variation for days to heading and plant 

height (Table 12). The mean n d r  of days to heading of the 

three varieties "Sakigake", "Shirowase", and "Fukuwase" of 138 



days was significantly l m r  than the bread wheat checks, "Cham 

2" and "Mexipak" , which headed in 148 days. Their plant hei@t, 
on an average, was only 3 cm less than that of the checks. 'rhe 

other morphological data on these three varieties is given in 

Table 13. 

Table 12. Sinple statistics for 131 old varieties of Triticurn 
aestivlrm received from m, Japan. 

Traita Min. PQx. M e a l  Var . S.D. 
- 

UHE 137 176 150 34.43 5.86 
?DTIL 5 18 9.5 7.74 2.78 
F . TIL 3 17 8.3 6.45 2.54 
PLH 65 120 87 130.4 11.40 
PED 18 46 29.6 26.8 5.18 
revlA 183 202 190 14.3 3.78 

a : DHE = Days to heading; 'IDTIL = Total no. of tillers; F.TIL 
= Total no. of fertile tillers; PLH = Plant height (cm) ; PED 
= Peduncle length (cm) ; and EMA = Days to maturity. 

Table 13. Quantitative traits for the three earliest heading 
varieties fruu Japan g r u a  at Tel  Hadya during 1992/93 

Variety DHE" TWTIL F.TIL PLH PED Dm 

a : Abbreviations same as in Table 12. 

The history of the green revolution and the part played by 

"Norin lo t1 ,  a semi-dwarf wheat variety from Japan, has been we11 

documented. Anrmg the 131 bread wheat varieties, there were 74 

"Norin" types. At least t w  of these (IC 207459 and 207463) were 

very short (68.5 cm) . Hawwer, their days to headkg and days to 

maturity were 161 and 199, and 153 and 193, respectively. Tkis 

mterial is interesting for crap impmvemnt, since it possesses 

traits such as earliness not n o d l y  found in bread wheat 



gemplasm. 
A.B. I- and H. Altunji 

1.3.1.4. Agru-mqhlcgical evaluatian of landraces of hexaploid 

and tetrzqloid vlheata fran Ethiopia 

The background to the acquisition of this valuable germplasm £ran 

Ethiopia has keen reported in CXU Annual Reports for 1991 and 

1992. Evaluation of this material continued in 1992/93. Amng 

the previously identified tetraploid wheats were s m  hexaploids 

and the final n d r  of both types planted in 1992/93 were 32 

tetraploids and 3 1  hexaploids, with Cham 1, Cham 2 and Haurani as 

checks. Sinple statistics for both f o m  are given in Table 14. 

Table 14. Sinple statistics of 32 tetraploid rmd 31 hexaploid 
landraces f r u n  Ethiopia . 
Traita M i n .  Max. Mean Checkmean Var .  S.D. 

Tetra~loid wheat 

DHE 148 159 153 152 8.96 2.99 
'IWI'IL 6 19 10.7 7.0 10.8 3.29 
F. TIL 5 15 9.6 7.0 6.82 2 .61  
P M  84 111 97.7 89.3 34.77 5.89 
PED 27 44 34.0 39.3 17.09 4.13 
Dm 180 200 186 192 16.7 4.09 

DHE 14 7 164 152 151 14.89 3.86 
TOTIL 6 16 9.53 10.0 8.24 2.87 
F . TIL 5 14 8.5 9.3 5.78 2.40 
PLH 83 129 107 85.3 121.4 11.00 
PED 29 45 36.0 34.0 19.69 4.43 
DMA 183 197 190 193 13.99 3.74 

a : Abbreviations saw as in Table 12. 

A.B. Daaania and H. Altunji 

1.3.1.5. Selectiatl of plre lines of Tri^dcrrm di-oides on the 

baais of high 'agmnanic score, drought and disease 

tolerance 

In recent years, diversity and desirable traits found in z. 



dicoccoides have been reprted. Diverse genetic plymorphisms 

for this species have been described from across the Fertile 

Q-escent. Attempts at in-situ conservation of this wild 

progenitor and other wild cereals have begun in earnest in at 

least t m  regions within the Fertile Crescent, viz. Anatolia 

(Turkey) and Sumida (Syria) . Results of evaluation in Syria and 
elsewhere have so far indicated that _T. dicoccoides harbors a 

rich genetic resource appropriate for wheat inpmement. 

Haever, variety release is a long and painstaking process and 

cultivar release with desirable genes £run this wild prapnitor 

m y  not ke feasible in the imnediate future. Nevertheless, 

breeders from the Fertile Crescent are increasingly ccolfident 

that, in the foreseeable future, cultivars with genes for 

resistance to salinity, yellow rust, powdery mildew, as well as 

high protein content and imp& baking quality will be 

released. Results of evaluation at Tel Hadya and Breda show that 

T. diccccoides plays a mjor role in enhancing wheat productivity - 
in stress environments 

After more than five seasons of testkg at Tel Hadya and 

Breda, the following 40 pure lines were isolated (600435, 600258, 

600397, 600263, 600475, 600540, 600553, 600276, 600307, 600298, 

600504, 600434, 600233, 600219, 600255, 600876, 600322, 600237, 

600877, 600557, 600833, 600262, 600319, 600256, 600450, 600879, 

600243, 600477, 600300, 600294, 600238, 600411, 600862, 600838, 

600543, 600299, 600283, 600866, 600227, 600241). These lines 

were selected on the basis of high number of fertile tillers, 

resistance to diseases, and a high agronanic score (AGS) as 

defined by Damania et 61. (1991) in the "M Wheat Catalog". 

The X S  was recorded at Breda shortly before mturity. A 9-level 

scale was used where "1" was defined as "very p r "  and "9" as 

"excellent". For our selection purpose, only accessions scoring 

t0810 ("very goodu) and "9" are reprted. The AGS also took into 

cansideration other inprtant traits for survival in stressful 

envimrmnts, such as early growth vigor, earliness in heading 



and maturity, tillering capacity, plant height, duration of 

grain-filling period, and waxiness. Other results emanating from 

collaborating institutions in Canada also show a relation bet- 

agrohc score recorded at Breda and physiological traits used 

to assess drought tolerance, such as excised leaf water loss. 

A.B. IMnallh 

1.3.1.6. Pre-breedhq and developent of genetic stocks with 

genea fnm wild and rare fonns 

The wild progenitors of wheat are c m n l y  sympatric with their 

cultivated £om. They differ, however, in phenotype and 

adaptation but m i n  sufficiently genetically related to cross 

andpxduce fertile hybrids with exchange of genes, particularly 

in the direction of the cultivated forms. Breeders are adverse 

to use of germplasm which may retard their inproved lines or 

those which require years of back crossing to eliminate 

undesirable traits, which are inheritedwhen wild or rare species 

material is used in the pedigree. Germplasm of wild and rare 

species is being utilized for a pre-breeding program which seeks 

to infuse desirable genes f m  the wild or rare species parent 

into the cultivated form through crossing and selection. This 

mrk has created stable lines which can be utilized by breeders 

without fear of non-desirable characteristics beccming linked to 

thse which are sought frcm the wild or rare species parent. 

Luring 1992/93, 131 crosses were made. A highly variable 

nmker of seeds were obtained f m  each cross. These crosses 

utilized F, lines obtained from crosses in previous years between 

the well-adapted durum landraces Haurani and Cham 1 x selected _T. 

dimcoides lines as the f d e  parent. The mle parents were  

selected T. dimcon and durum landraces f m  Yemen, and 

tetraploidlandraces fmEthiopia. ICRFX&developedbreed wheat 

varieties Cham 2 and Cham 4 were also used as female parents in 

crosses with hexaploid landraces f m  Ethiopia. The number of 

seeds obtained fran these crosses ranged f m  1 to 29 and will be 



spaced-planted in 1993/94 for further selection. 

A.B. -a, Jan Valkam and H. Altunj i  

1.3.2. Screening for resistance to inportant wheat diseases in 
a Aectioan of the ICARDA Aeqilcps collectlan 

During the 1992/1993 season, a third part of the Pesilops 

collection was tested for important fungal wheat diseases, viz. 

yellow rust [Puccinia striifonnis Westend. f . sp. txitici] , and 
septoria tritici blotch [tQvcomhaerella sraminicola (Fuckel) 

Schr . ; anamrph Sevtoria tritici -. I . In total, 739 accessions 
were screened. All species of milops, as well as A m b l w  

m t i m  were involved, although there were only a few accessions 

of some species. Results for the testing for resistance to 

septoria blotch are presented under "Durum Wheat Patholcgy: 

Studies of the Host-Pathogen System" in the Cereal Prcgmm Annual 

Report  for 1993. 

For yellow rust screening, the accessions were planted on 21 

Cecenker, 1992, in a systematic trial. This, in general, 

prevented outcrossing species from being planted next to each 

other, while providirig for randcmization. Fourty entries did not 

germinate. Also included in the initial 739 were 270 retested 

entries that scored 15 MR, a CI of 6.0, or less, during the 

1991/1992 screening ((XU -1 Rep3rt for 1992: Table 16) . Of 

those 270, 11 did not germinate. Thus, resistance of a total of 

739 - (270 + 40) = 429 new entries was scored. 

Scoring of severity of the infection was again done with the 

d f i e d  CDBBJs scale, with trace infection scored as 1%. Field 

response, or reaction type, was classified with the categories R, 

MR, M, MS., and S. Severity and re~7gnse were converted to a 

Coefficient of Mection, or CI (= severity x response), usirig a 

constant value for the field response: R = 0.2, MR = 0.4, M = 

0.6, IvlS = 0.8, and S = 1. For each species, the Average 

Coefficient of Infection, or ACI, was calculated as the sum of 

individual CI's divided by the number of entries. 

The results for the new entries tested for yellow rust both at 



the individual accession and at the species level are varied 

(Table 15). An ACI of 15 MR (CI = 6.0) or less was sham by only 

three FesilaDs species: cmsa, seniculata, and nwlecta, with 

m t  of the accessions of the widespread &. triuncialis also in 
this range. The one sample of Mlvwvrum nuticum was also 

resistant, h t  this &s not predict the perfomce of this 

species as a whole. 

Table 15. Performance of 429 tested accessicns of 21 Aeqila~s 
e. and of Anblvcr~~lrm nuticum, resulting frcm the yellow rust 
scremirg, Tel Ik lya,  Syria in 1992/1993 

Species Severity/Reaction X I  No. 
range species acc . 

bicornis 
biuncialis 
caudata 
columnaris 
m s a  
crassa 
cylindrica 
geniculataa 
jwenalis 
kotschyi 
longissim 
neglecta 
p e r e g r ~  
searsii 
sharonensis 
speltoides 
tauschii 
triuncialis 
mbellulata 
vavilovii 
ventricosa 

20-30 / W - S  
1-70 / R-S 
1-90 / R-S 
1-80 / R-S 
1 / R  

10-90 / MR-S 
1-90 / R-S 
1-80 / R-S 
40-80 / S 

10-90 / MR-S 
10-90 / R-S 

1 / R  
1-90 / R-S 
20 / s 
90 / 1 

1-60 / R-s 
1-95 / R-S 
1-70 / R-S 
1-70 / R-S 
80 / s 

10-90 / MS-S 

Total 429 

a : Data of one accession; only CI calculated. 
b : N m s  are in accordance with the taxonanic revision of 

Aesilw, presented in this R e p o r t  in Section 1.4.5. Thus, 
qeniculata replaces the well-known name =a and AesilaDs 
rmtica has been separated as Amb1- muticum. 



The widespread . seniculata, &. necrlecta and &. 
triuncialis m y  provide a rich source of resistance to yellow 

rust. The m y  retested accessions fran these three species 

(102, 31 and 69, respectively) mintained, with few exceptions, 

their resistance (Table 16) . 

Table 16. Susceptibility of Aeqila~a species canying the D- sad 
S - g e m  to yellow rust, 1991/1992 through 1992/1993, 
at Tel Iiadya, Syria 

Species Gmans f o d a a  ACI 90-91 ACI 91-92 ACI 92-93 

crassa D M / D D M  
cylindrica CD 
juvenalis - l3lU 
tauschii D 
vavilovii - DIvlS 
ventricosa Dun 

bicornis sb 
longissirna sl 
searsii 8 
sharonensis S 
speltoides S 

a : Gencmic forrrolla according to Kimber & Tsunewaki, Proc. 7th 
International Wheat Genetics Synpsium, Cambridge, England: 
1209-1210 (1988). A I - )  indicates that entries were either 
not tested or died during retesting. 

b : CI only. 

Entries with good resistance wre defined as shaying a 

severity of infection between trace (1%) and 15%, and a responge 

of R-MR, which is a CI range of 0.2 to 6.0. Out of the 429 new 

entries tested in this season, a total of 148 accessions, or 34%, 

fell in this range (Table 171, while the mkhg 281 (66%) had 

a CI of over 6.0. 



Retesting the 270 resistent accessions of the 1991/1992 

screening gave the follcmiq results (referring to 259 entries, 

as 11 accessions did not germinate) in 1992/1993. G u t  of the 

259, 162 (62%) gave the same CI score, 21 (8%) a lower CI score 

than the previous year, and 76 (29%) a higher CI score, of which 

62 scored a CI of 6 or lower and 14 a CI higher than 6. Thus, 

mst of the entries mintained their resistance to yellow rust 

&ing the sewnd year, but 14 accessions (18%) shoed an 

increased sensitivity to the disease. As a result of retesting 

259 accessions, 245 v e r e  found to have g d  resistance to yellow 

rust for t w  years. EXlmples of striking differences between the 

tvm years are a biuncialis accession £ran Lebanon (CI = 30; last 

year 0.2) , a perecrrina accession f m  Syria (CI = 30 ; last year 

0.4); one of the few tauschii accessions that appeared resistant 

(CI = 24; last year 0.2), and a triuncidiis accession f m  

Daghestan, Russia with a CI of no less than 80 (last year it was 

Table 17. NrmJw of resistant accessicms to yellw rust in the 
Aecrilaps / Amblyo~~rum collecticn, aaxened in 1992/1993 

Severity and reaction type No. Accessions 

1' R 101 
5 R 4 
10 R 10 
15 R 5 

Total 148 

* : Trace severity put at 1%. 

The 1992/1993 season again sha& generally higher ACI scores 

than the previous year (which, in turn, shaved higher scores than 

in 1991). This my be due to a change in the patmen virulence 



or differences in the environmental conditions. 

M. van Sl- and O.F. W u k  (Cereal Prograsl) 

1.3.3. Characterizatia of Aeuilaps -laam 
A set of 133 entries from Afghanistan, Algeria, Greece, Iraq, 

Jordan, Lebanan, Palestine, Russia, Syria, and Turkey was planted 

in an urseplicated nursery with three systeroatically repeated 

checks (Awilcms searsii, ICXG 400061; a. triuncialis, 400021; 
&. vavilovii, 400067) and a fourth, randcmized check &. 
biuncialis, 400831) . 

Qudlitative and quantitative characters were evaluated on plot 

basis wing the IBFGR wheat descriptor list. Wlitative 

characters included early vigor, juvenile growth habit, growth 

class, leaf shape, leaf attitude, flag leaf attitude, and 

waxiness of the plants. The m i l a s  trial was not protected 

against yellow rust. Nine quantitative characters were evaluated 

on three single randcm plants. They included: number of tillers 

per plant, n m k r  of productive tillers per plant, plant height, 

spike length, n d r  of spikelets per spike, flag leaf length, 

and width. In ation, the n&r of days to heading and days 

to maturity were calculated starting from the day of the first 

effective rain after planting (28 November, 1992) . Data on three 
quantitative traits are presented in Table 18. 

M. van Slagwxm and 0. Cbaji 

1.3.4. AeqiloDs species for resistance to barley 

yellaw dwarf virus (Bmw 

Over the last three years, 1097 Aesilas accessions were 

evaluated for their reaction to the PAV type of BYDV. The tested 

accessions belong to the species bicomis, biuncialis, caudata, 

crassa, columnaris, m a ,  cvlindrica, kotsdwi, lomissima, 

mutica, neslecta (= triaristata 4x), m t a ,  ~eremina, searsii, 

sharonensis, meltoides, tauschii, triuncialis, umbellulata, 

uniaristata, vavillovii, and ventricosa. The first evaluation of 
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virus multiplication levels in the different accessions t\ms 

ronrhcted at ICARDA using ELISA. Accessions tested ranged from 

highly resistant to highly susceptible. Thirty-eight accessions 
classified as resistant at ICARIlA were re-evaluated at Sainte- 

Foy, Canada, by the tissue-blot imnunoassay. Seven accessions 

belonging to the species biuncialis, caudata, nalecta, and 

triuncialis were highly resistant to BYDV at both locatians; five 

of these originated fran Bulgaria (Table 19) . 

Table 19. Accessions of AecFilucs resistant to BW-PAV 
-- 

ICAIZDA lhrerage- 
accessicm -cdl of stained 

Oernpl- mm33er -- 
Aeqilms 

caudata 400901 Syria 4.2 
neslecta 401147 W~Y 4.8 

401791 Bulgaria 5.0 
401805 Bulgaria 2.8 

biuncialis 401812 Bulgaria 4.6 
401816 Bulgaria 4.8 

triuncialis 401815 Bulgaria 4.0 

Brazil 

a : Each d u e  represent average nmhr of stained phloem 
bundles of four stem (including leaf sheath) sections made 
at 5, 7, 11, 21, and 60 days after inoculatim. The stain 
deposit occurs specifically around virus particles adsorbed 
on the membrane, so that absence of stained bundles means 
resistance. 

K. M. Makkouk, A. Cameau and W. Qnzlirm 

1.3.5. Screening for barley yellow dmrf virus (BYDV) 

resistance in cereals 

Over 700 new breeding lines =re evaluated for their reaction to 

BYW after incadation with a PAV isolate. In additim, the mst 

prcpnising lines of the previous t w  years were re-evaluated. A 



number of traits, including yield loss in comparison with a 

healthy control, were mnitored (Table 20). The best performing 

lines from this trial constitute the BYW nursery which is 

available to national prcgrams of the region. 

Table 20. Cereal b m  lines toleant to B '  for three years 

Cerea l  mserY Lines with tol-e to infecticn 

hrrum wheat 

DKL- 92 

c-YJ-m-92 

Bread wheat 

WKL- 92 

a : Munbers refer to ICARDA nursery serial number, e.g. 8 is 
DKL-92-8. 

K. M. Wkkouk and W. W a r n  

1 . 3 . 6 .  hmluaticn of Portugese chickpa 

Sixty-four accessions of mrtugese chickpea germplasm collected 

jointly with l3EA, Elvas, Portugal *re evaluated for 15 

descriptors at Tel Hadya, Syria in 1992/93. The test entries 

=re evaluated in an augmented design with one systematic check 



(ILC 482) and two randm checks (IX 2379 and ILC 5104) . The 15 

descriptors observed were as follows: days to flowering (Dm), 

days to 90% maturity (ENRT), plant height (PTRT) in an, growth 

habit (GQH) , seed shape (SSH) , seed surface roughness (SRO) , seed 

color ( S O ) ,  pods per plant (FOD) , seeds per plant (SPP) , seeds 

per pod (SPD) , hundred seed wight (FEW) in g, seed yield (SYLD) 

in kg/ha, straw yield (STYLD) in kg/ha, b i m s s  (BYLD) in kg/ha, 

and harvest index in % ( H I ) .  

The majority of the Portugese chickpea accessions evaluated 

w e r e  spreading and the remainder had a semi-spreading growth 

habit (Table 2 1 ) .  The seeds were a l l  rough, almst entirely of 

kabuli type, and were mostly light brown or beige colored. 

Table 21. F Y q w n q  distributions for a, SCO, SSH, and SRO for 
64 Portugese chi- genplam accessitma evaluated at Tel  Hadya, 
Syria during 1992/93 

h:w'J==Y 
Descriptor/Scorea (%I 

GFS 
Semi-erect 0 .0  
Semi-spreading 43.7 
S~readiJ-ig 56.2 

So3 
Beige 
White 
Light brown 
Brown 
Black 
Mixed 

SSH 
Kabuli 
Desi 

SRO 
Rough 
.s?xoth 

a : Descriptor abbreviations as per text. 



All Portugese accessions w e r e  as early or earlier than the 

mean of the checks (Table 22). Seed and straw yields of the 

germplasm accessions had a mean equal to the checks, 

Table 22. Sumnary statistics for 64 Rxhgese chickpea gemplasm 
accessions evaluated at T e l  w;idva, Syria during 1992/93 

Descriptor Check - Mean Min. Max. C.V. (%) 

D m  (days) 
LMAT (days) 
PXT (days) 
m (cm) 
CAW (cm) 
ECD 
SPD 
HI (%) 
m (g) 
sYLD (kg/ha) 
B m  (kg/ha) 

(kg/ha) 

a : Descriptor abbreviations as per text. 

with the highest values h u t  50% higher than the checks. The 

accessions wre shorter and had a slightly mller CAW. The 

number of W D  was 30% less for the Portugese germplasm compared 

to the check means, though the SPD was slightly higher. The seed 

size was mch mller (30%) than the checks, w i t h  the largest 

value for the tested accessions smdller than the check man. 

This germplasm was collected frcm a Mediterranean environment and 

is-well adapted to the hlANA region and sbuld be of use to 

breeding prcgram in the region. The accessions will be tested 

for asccchyta blight and cold tolerance in the LP. 

Lany D. Rdxrtson and Ali 1-i 

1.3.7. Joint evaluation of lentil gemplasm with NEFGR 

In 1992, an agreement was signed with the National Bureau of 

Plant Genetic Resources (NBPW) , New Dslhi, India for the joint 
evaluation of lentil germplasm between NBPW and the GRU, ICARDA. 



The agreed. procedure is that germplasm will be evaluated in Syria 

the first year and the seed p h c e d  sent to India the subsequent 

year for evaluation at four locations. An additional coastal 

site will be added in Syria for evaluation. This evaluation 

Table 23. mequemy distributicms for LCD, lW, TPA, TPC, and 
COC for 300 lentil accessicms evaluated at Tel ?Iadya, Syria in 
1992/93 

Descriptor/ 
Score" A F C : C ! E L B G Y W I I M ) I R N P A K S Y R l U R Y E M  

m 
None 26.7 3.3 6 . 7 1 3 . 3  13.3 0.0 36.7 0.0 0.0 0.0 
IDW 70.0 70.0 56.7 63.3 3.3 56.7 3.3 0.0 13.3 60.0 
Medium 3.3 23.3 30.0 16.7 76.7 36.7 53.3 40.0 83.4 36.7 
High 0.0 3.3 6.7 6.7 6.7 6.7 6 . 7 6 0 . 0  3.3 3.3 

To3 
Green 6.7 80.0 20.0 0.0 3.3 40.0 3.3 13.3 90.0 0.0 
G E Y  0.0 0.0 6.7 6.7 20.0 10.0 30.0 10.0 0.0 3 .3  
Brown 46.7 3.3 33.3 80.0 73.4 16.7 63.4 43.3 0.0 96.7 
Black 6.7 0 .026 .7  0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Pink 26.7 13.3 3.3 0 .0  3.3 30.0 0.0 33.3 3.3 0.0 
Mixed 13.2 3.4 10.0 13.3 0.0 3.3 3.3 0.0 6.7 0.0 

TPA 
Absent 10.0  66.7 26.7 0.0 3.3 83.3 0 .0  16.7 93.4 0.0 
Dotted 13.3 6.7 20.0 53.3 36.7 3.3 16.7 3.3 0.0 33.3 
Spotted. 16.7  6.7 30.0 0.0 3.3 6.7 6.7 30.0 0.0 6.7 
Marbled 26.7 6.7 10.0 10.0 16.7 6.7 16.7 13.3 0.0 36.7 
Canplex 23.3 13.2 6.7 0.0 40.0 0.0 60.0 36.7 3.3 23.3 
Mixed 10.0 0.0 6 . 7  6.7 0.0 0.0 0.0 0.0 3 .3  0.0 

TFC 
Absent 10.0 66.7 26.7 0.0 3.3 83.3 0.0 16.7 93.4 0.0 
Olive 6.7 6 . 7 1 0 . 0  3.0 6.7 0.0 13.3 0.0 3.3 0.0 
h Y  33.3 23.3 33.3 30.0 50.0 10.0 30.0 43.3 3.3 36.7 
Brmn3 6.7 0.0 3.3 0.0 0.0 0.0 3.3 0.0 0.0 0.0 
Black 43.3 3.3 26.7 60.0 40.0 6.7 53.3 40.0 0.0 63.3 
Mixed 0.0 0 .0  0.0 6.7 0.0 0.0 0.0 0 .0  0.0 0.0 

CCC 
Red 10.0 90.0 30.0 6.7 6.7 80.0 3.3 40.0 90.0 6 .7  
Yellow 86.7 6.7 56.7 93.3 93.3 20.0 96.7 60.0 3.3 93.3 
Mixed 3.3 3 .313 .3  0.0 0.0 0.0 0.0 0.0 7.3 0.0 
--- 

a : Descriptor abbreviations as per text. 



should allow the Indian national program to select useful 

germplasm for further breeding research and prwide a database to 

study dti-locational evaluation of germplasm of lentil. 

A total of 300 lentil landraces f m  10 countries (Afghanistan, 

Chile, Qypt, Ethiopia, India, Iran, Pakistan, Syria, Turkey, and 

Yemen) were selected for the first year of the joint project. 

These were evaluated in an unreplicated augmented design with one 

systematic check (ILL 4400, local check) and two randan checks 

(ILL 2501 and ILL 5582, Indian and 1- checks, respectively) . 
The 16 descriptors observed were: days to 50% floering ( D m )  , 

days to 90% maturity ( W T ) ,  plant height in cm (m), height to 

the first pod in cm (HTF?) , canopy width in cm (CAW) , lodging 
susceptibility ( IDD) ,  seed yield in kg/ha (SYLD) , b i m s  in 

kg/ha (BYLD) , straw yield in kg/ha (STYLD), harvest index in % 

(HI) , pods per plant (POD) , seeds per pod (SPDI , 100 seed weight 
in g (HSW) , testa color (TCD) , testa pattem (TPAI , cotyledon 
color (EX) , and testa pattem color (TPC) . 
Mging was low for accessions f m  AFG, CHL, EGY, EXH, and 

YEM, and high for IND, SYR, and 'NR (Table 23). OX was mostly 

yellow for AFG, FXR, IND, PAK, and YEM with red OX for CWL, IFW, 

and TUR. Accessions f m  EGY and SYR were mixed in OX.  The 

testa color was mstly brown for AFG, EXH, IND, PAK, and YEN; 

these countries also had mostly grey and black TFC. TOR and C l &  

had almost entirely green TCD. CHL, IRN and TJR had few 

accessions with any TPA. 

Large differences kt- countries of origin for the 

quantitative traits were measured (Table 24). The earliest 

accessions were f m  Yemen, Pakistan, Ethiopia, and India and the 

latest were frcm Afghanistan, Iran and Turkey. The smllest 

plants were with accessions f m  Ethiopia, India, Pakistan, and 

Y m .  The largest seeds were with Chile, Iran, Syria, and 

Turkey, W v e r ,  these had the least SDP. Likewise, the largest 

SDP were with Afghanistan, Ethiopia, India, and Pakistan, which 

had low values for HSW. The lcwsst yields were with India, Eth- 
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iopia, Pakistan, Y e m ,  and Turkey and the highest with Syria, 

Chile and Egypt. 

Canonical discriminant analysis for country of origin was 

performed with DFLR, M T ,  PlXT, KFP, CAW, POD, SPD, HI, W, 

SILD, STYLD, and LOD with seven functions found signif icant . The 
first t m  functions accounted for 83.9% of the variation m n g  

countries. Overall, there was a correct classification rate of 

69.3%, indicating the clear distinctness of accessions based on 

country of origin. The countries with the highest correct 

classifications were Afghanistan, Chile, Wia, and Yemen with 

correct classifications over 80%. The lmst correct 

classification was with Iran (46.7%). All other correct 

classifications were over 50%. 

Hierarchial cluster analysis was performed using the country 

of origins centroids of the swen significant canonical 

functions. The dendrogram from this analysis (Figure 2) reveals 

that Afghanistan (Cluster 3) is distinct frcm the other countries 

of origin. The other countries formed t m  mj or clusters. These 

v e r e  the India, Pakistan, Ethiopia, and Yemen southern latitude 

cluster (Cluster 1) and the reminder, mre Mediterranean group 

Rescdled Distance Cluster Oxobine 

IND 
PAK 
ErH 
YEM 
m 
'IUR 
Em' 
IRN 
SYR 
?4FG 

Figure 2 .  B d x g a m  for camtry of origin for lentil frnn ten 
countries frnn hierarchial clusteriq of seven significant 
cancdcdl functioc18 



(Cluster 2 ) .  The similarities of the individual countries in 

the clusters can be seen in Tables 23 and 24. These results are 

similar to those reported in GRUAmual Report 1992 for a larger 

data set (thugh, this did not include Afghanistan) . 

Table 25. Means for the three major clusters of lentil for 
country of origin for DFLR, CMAT, FTHT, m, CAW, PCD, SPD, HI, 
asW, SYLD, BYLD, and SI'YLJI 

Descriptor Cluster 1 Cluster 2 Cluster 3 

DFLRa (days) 119.8 132.8 142.9 
IlMAT (days) 158.6 175.4 180.3 
Pml' (days) 23.1 31.4 29.7 
HFl? (all) 11.9 21.7 18.4 
CAW (ad 10.1 11.2 8.9 
POD 24.2 26.5 40.4 
SPJJ 1.30 1.00 1.30 
H I  (%) 49.0 36.3 42.0 
IisVJ (g) 2.64 5.05 2.41 
sYLD (kg/ha) 1010 1370 1289 
BYLD (kg/ha) 2094 3827 3117 
STYLE (kg/ha) 1084 2457 1828 

a : Descriptor abbreviations as per text. 

Examination of cluster means (Table 25) reveals that the 

southern latitude cluster is the earliest, shortest and lowest 

yielding cluster. Afghanistan is similar to the southern 

latitudes (Cluster 1) for HSW, SPJJ and HI, hth of which have 

l m r  values for HSW and SPD and higher values for HI, rompared 
to the Mediterranean cluster (Cluster 2 ) .  AFG is similar to 

cluster 2 for yield and plant size. Haever, Afghanistan is much 

later than either cf the other t m  clusters and has the smallest 

CAW and the largest POD of the three clusters. 

R. S. Rana (NBPGR) , and Larry D. Rabertaan and Ali I d 1  

The entire Lathvrus germplasm (1082 accessions and 30 species) 

was evaluated in a series of augmented nurseries (one per 

species) using one systematic check (IFtA 347, _L. sativus) and 



two randan checks ( I m  101, _L. ochrus and 1- 536, _L. cicera) . 
The 21 descriptors observed wre: Growth habit (GRH), flower 

color (W) , anthocyanin (ANN) ,  leaf shape (LFSH), days to 50% 

flowering (DFLR), days to 90% mturity (DMAT) , days to 90% 

podding (DPOD) , plant height in cm (FTHT) , height to the first 
flower in cm (H'I'FF'), leaf length in cm (LFL), leaf width in cm 

(LFW) , pod length in cm (LPD) , pod width in cm (WPD) , peduncle 
length in cm (PEDL), internode length (LINT), seeds per pod 

(SPD) , 1000 seed weight in g (WlOOO), seed yield in kg/ha (SILD), 
biccnass in kg/ha (BYLD), straw yield in kg/ha (SIYLD), and 

harvest index in % (HI) . 
Results are presented for the three econanically important 

species: _L. cicera (n=96), _L. ochrus (n=581 and _L. sativus 

(n=272) . Most accessions of _L. cicera wre frcm Greece, Syria 

and Turkey. The accessions of _L. ochrus were mostly frcm Greece, 

Cyprus and Syria, and those of _L. sativus from Ethiopia, 

Afghanistan, Cyprus, Pakistan, Iran, and Turkey. 

L. ochrus and _L. sativus had a w t l y  semi-erect GRH, wkile _L. - -  
cicera also had erect and prostrate plant types (Table 26) . Most 

Table 26. Fmquemy distributians for GRH, FLCT), ANIH, and LFSH 
for _L. cicera (n=96), t. ochrus (-58) and _L. sativus (-272) 
gemplasm evaluated at Tel  Hadya, Syria during 1992/93 

Descriptor/score" - -  L. cicera _L. ochrus _L. sativus 

w 
Prostrate 24.0 3.4 0.7 
Semi=erect 51.0 96.6 96.0 
Erect 25.0 0.0 3.3 

m 
White 
Cream 
Brick 
Pink 
Violet 
Yellow 
Blue 
Red 



Table 26. Ccart'd 

Descriptor/scorea - -  L. cicea &. cchrua &. sativus 

At'?rH 
Weak 83.3 100.0 83.8 
Fair 8.3 0.0 9.9 
Strong 7.3 0.0 6.2 
V. strong 1.0 0.0 0.0 

LFSH 
Narrow 
Medium 
Oval 

a : Descriptor abbreviations as per text. 

accessions of _L. cicera had red F l D  while most _L. ochrus 

accessions had white F'KC and almost all &. sativus accessions 

had violet FLCX). All accessions had weak antkqanin 

pigmentation. &. cicem and &. sativus had mostly narrow LFSH 

and _L. ochrus mostly d m  LFSH. These descriptors are used for 

taxmcmic identification in Latlnnus. 

The accessions of _L. cicera were earlier than the _L. cicera 

check, IFIA 536, by up to 11 days (Table 27) . The SPD was higher 
for the tested accessions, but the WlOOO was d l e r  and the HI 

Table 27. Srmmary statistics for 96 Lathyrus cicea 
accessions evaluated at Te l  m, Syria during 1992/93 

Descriptor Check meana Mean M h .  Max. C.V. (%) 
- 

D& 
DMAT 
D m  
m 
m 
SPD 
HI 
Wlooo 
SYIl) 

BYLD 
sTYLD 

(days) 126.2 
(days) 161.7 
( d a ~ )  133.7 
( ~ m )  36.7 
((XI) 10.7 

3.61 
(%) 36.6 
(9) 91.75 
(kg/ha) 1237 
(kg/ha) 3350 
(kg/ha) 2113 

a : 1- 536, _L. cicera. 
b : Descriptor abbreviations as per text. 



was similar to the check. The BYLD w a s  reduced, which resulted 

in a laer rn and STYLE for the tested accessions, although the 
m a x i m  for the tested entries was as high as the check _L. 

cicera. The _L. ochrus accessions were also earlier than the _L. 

ochrus check (Table 28) . The vegetative descriptors were similar 
to the check for _L. ochrus. The WlOOO was d l e r  for the tested 

entries, as was the SF'D. Haever, for _L. ochrus, the mean of the 

tested accessions for BYLD was the same as the check, which 

resulted in similar values for STYLE and SYLD. The HI, BYID, 

Table 28. Sunmar.. statistics for 58 gemplasm 
accessim evaluated at T e l  Hadya, Syria 1992/93 

Descriptor Check-' Mean Min. Max. C.V. (%) 

DM (days) 
m T  (days) 
DPoD (days) 
m (a) 
HTFT (cm) 
SF'D 
HI (%) 
Wlooo (g) 
SYLD (kg/ha) 
BYLD (kg/ha) 
SIYLD (kg/ha) 

a : IFLA 101, L. cchrus. 
b : Descriptor abbreviations as per text. 

SYLD, and STYLE wre much l m r  for the tested L. sativus 
germplasm accessions than the L. sativus check (Table 29) . 
Unlike the other t m  species, the tested accessions of _L. sativus 

Ere later than the _L. sativus check. Overall, the _L. cicera 

germplasm was the best performing in this year, as indicated by 

the checks and the gemplasm accessions. 
Correlations m n g  phenolcgical traits ( D m ,  CMAT and DmD) 

were high and psitive for all three species. All three species 

had significant pstive correlations of HI and SELC with SYLD 

(Table 30). _L. cicera had significant negative amelations of 

phenolcgical traits with SYLD (earlier accessions yielded 



Table 29. Summry statistics for 272 Lathvrus sativus gernplasm 
accessions evaluated at Te l  Hadya, Syria ~~ 1992/93 

Descriptor 

DFLR~ (days) 
CMAT (days) 
DWD (days) 
P-I'HT (an) 
rn (an) 
SPD 
HI (%I  
mooo (9) 
sYLD (@/ha) 
BYLD (kg/ha) 
m (@/ha) 

Check- 

121.1 
163.3 
125.1 
40.8 
7.3 
3.30 
26.6 

104.05 
729 
2682 
1953 

Mean Max. 

142 
189 
154 
60.2 
17.4 
6.52 
54.7 

225.96 
1406 
5200 
3861 

C.V. (%) 

2.5 
3.9 
4.9 
15.7 
18.5 
16.4 
43.8 
34.3 
65.9 
38.2 
36.2 

a : I F I A  347, _L. sativus. 
b : Descriptor abbreviations as per text. 

highest). Only _L. sativus had significant correlations 

(positive) of plant size descriptors with SYLD. 

Table 30. Correlatians of SYLD w i t h  D m ,  m, D P O ,  PlXT, 
IiWF, SPD, HI, WlOOO,  and SPYLD for Lathvrus cicea (-961, &. 
ochrus (-581, and _L. satins (-272) 

Deecriptor - -  L. cicera - -  L. ochrus - L. sativus 

D m  (days) -0.45" 0.20 -0.06 
CMAT (days) -0.26" 0.23 -0.01 
DWD (days) -0.45.' 0.19 -0.07 
PTHT (all) 0.21. 0.22 0.25*' 
HTFF (all) 0.03 0.07 0.14- 
SED 0.16 0.23 0.13' 
HI (%) 0.85" 0.60" 0.78'* 
WlOOO (g) 0.50'* 0.25 0.01 
srYLD (kg/ha) 0.85'. 0.71" 0.58" 

a : Descriptor akbreviations as per text. 
*,** : Significant at P=0.05 and P=0.01, respectively. 

Larry Rabertsan and Fawzi w d  

1.3.9 Evdluatiar of Medicam ~01wmmha 

Three hundred ninty-two accessions of the four kotanical 

varieties (polmmha, vulqaris, brevimina, and w) of 
-cam m l m D h a  =re evaluated in an systematic desip.  



� lev en descriptors were  remrded: growth habit (m) , degree 
of spininess (SPN), hookness (IECOK), 50% f l m r i n g  date (Dm), 

plant height in cm (PIRT), 90 % maturity date (ENAT), pod width 

or di-ter (POm), pod height (PODH), spine length (SPNL) r 1000 

seed weight (S1000) and seeds per @ (SIP) 

A l l  four botanical varieties of _M. plylromha were mstly 

prostrate (Table 31) . Brevimina had mstly hooks present, 

whereas the other varieties were without hooks on the spines of 

the pcds. The SPN of wlcmris and brevisoina were short. Poly- 

mrhm had mstly long SPN and iraqi had mstly tuberculate SPN. 

Table 31. Frequency distributims for Medicacro polmomha 
variety polynnrpha (n=196), vulaaris (n=152), brevispina (11~121, 
and (n=13) for (Xi, SPN and BXX 

Descriptor/ 
Sco& wlvmxaha vulqaris brevis~ina AS& 

m 
Prostrate 
Semi -erect 

SPN 
snmth 
Tuberdate 
Short 
==w 

HCOK 
Absent 
Present 

a : Descriptor abbreviations as per text. 

A l l  four varieties of polmmha had similar FGDd, DFLR and 

PTHT (Table 32) . Polmrpha and m i  had s i m i l a r  values for 

FQDH, SPNL, 51000, and SDP. The values for vulgaris and 

breviwina were also similar for these t rai ts ,  though distinct 

£run  those of p l m m h a  and -i. PODH and SPNL were long for 

the former group and shorter for the latter,  indicating the 

larger pods of the former. SDP and SlOOO was also higher for the 

p l m m h a  -wi group ccmpared to  the d a i s  -brevimina group. 



Table 32. Meam (X) and standard dwiations (SD) for Medicaao 
polmrpha variety polmmha (n=196), vulcraris (ns152). 
brevispina (n=12), and (-13) for DFLR, m, m T ,  F€EM, 
m, SPN, 51000, and SDP 

Descriptor' ~ 0 1 m m h a  vulqaris brwimina iraqi 
X SD X SD X 9) X SD 

DFLR 142.7 4.9 144.9 5.0 145.3 
!?-I'HT 12.8 5.1 13.0 5.6 11.7 
DMAT 175.6 6.4 175.6 6.8 174.3 
POEN 6.64 0.66 5.53 0.72 4.83 
PODH 6.32 0.96 3.84 1.08 3.17 
SPNL 3.41 0.44 2.01 0.91 0.96 
SlOOO 5.39 0.95 3.75 0.84 3.38 
SDP 5.79 1.15 3.19 0.71 3.02 

a : Descriptor abbreviations as per text. 

Fram stepwise discriminant analysis using variety as the 

grouping variable; FTfT, HmK, m, FODH, SPNL, S1000, and SDP 

were chosen for canonical discriminant analysis. ?tuo canonical 

functions were found to be significant and explained 99.4% of the 

variation between variety. Understandably, the percent correct 

classification for variety was high (73%), with the lawest 

correct classification with w, with a value of 69%. 
Hierarchid cluster andiysis was performed for variety using 

the t m  significant canonical functions. As follows from Tables 

31 and 32, the dendrcg-ram (Figure 3) shows a close relationship 

of polmmha with m i  and of vulqaris with brevisuina. Thmgh 
the varieties of polmmha are distinct, that distinctness is 

based on t d c  descriptors. 

Stepwise discriminant analysis was performed for the _M. 

polmmha accessions (all varieties together) for 10 countries 

of origin (Italy, Morccco, Cyprus, Ethiopia, Jordan, Syria, 

Turkey, Algeria, Tunisia, Iraq, and Iran) and r h e  descriptors 

were found significant (SPNL, S1000, SDP, DFLR, HCOK, PODH, FIW, 

POm, and SPN) . Canonical discriminant analysis resulted in six 
significant cadcal functions, with the first three explaining 

83% of the variation among countries of origin. The correct 



classification rate for country of origin wis 45%. 

Rescaled Distanca Cluster W i n e  
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Figure 3. Dendrogram for botanical variety of M. polYmDIPh, frun 
h i d a l  analysis based on bm significant deal functians 
frun discriminant analysis 

Kierarchial cluster analysis based on the six significant 

canonical functions from discriminant d y s i s  was used to 

cluster the countries of origins. Frcm the dendrcgram (Figure 4) 

it can be seen that accessions fran CYP, JOR, SYR, 'IUR, and 

form a mstly Middle Eastern group. ITA-MAR and DZA-TUN £om t m  

western Mediterranean groups and IRQ and IRN are fairly distinct 

fran the Middle Eastern and western Meditenanean goups. 

Rescaled Distance Cluster Ccmbine 

ITA 
MAR 
CYF 
m 
JOR 
SYR 
m 
D m  
TUN 
IRSl 
IRN 

Figure 4. for camtry of origin for M. polvm ' 
(all varieties) wing six significant c a d d  functions fran 
discriminant analysis 



1.4. Genetic resources support research 

1.4.1. Study of variatim in gliadins 5n landraces and 

varieties of Triticrnn aeativum frcm Iran 

A collection of _T. aestivum consisting of 74 varieties and 27 

population sarrples of landraces was analyzed in the 

electruphoresis laboratory of the Genetic Remmces Unit using 

P m .  Since the seeds from the 74 varieties were from single 

spikes, only protein extracts frcm one seed per sanple were used. 

In order for the banding profiles of twa sanples to be identical, 

the profiles should match each other band for band in relative 

mobility (Rm) as m11 as intensity of stainhg. The results 

s h x 4  each variety to be unique in its gliadin banding pattern 

as shown in Fig. 5, where the ten varieties are different from 

one another. 

A.B. Do ' and N.A. SeQammnd (SPII, Karaj, Iran) and H. 

A l b j  i 

1.4.2. Alien gene transfer and asses-t of alien genetic 

polymIphisms thm@ the use of mlecular mkers 

The following is a reprt of the collhrative research activity 

carried out at the Deparhuent of Pgabiolcqy and Agmxhmistry, 

University of Tuscia, Viterbo, Italy, under the frarmmrk of the 

special project "hhanciq wheat proctuctivity in stress 

environments utilizing wild progenitors and primitive forms." 

Alien gene transfer 

a) Transferrim Fml3 qene: 

Several d i n a n t s  of bread wheat cv. Chinese Spring (CS) -2. 
lcawissima were obtained through mediated ha~01cgo1.1~ 

reccmbination. Eight of these have been characterized in detail. 

Five (RIA, R4A, RVI, R6A, and RIB) exhibited recambination on 

wheat C~ITZXW- 3B, and the remaining three (R2A, R2B and RID) 

on chromssm 3D. Cytcgenetic (observation of pairing in mta- 

phase I) and genetic (telocentric mappkg) analyses all& the 



Figure 5. 
varieties 
"-8" 
left 

Variatian for gliadin bazdng  patterns in t a t  old 
of bread vhat  fran Iran using Al-lactate P-. 
(reference) is in the lane on the extreme right and 

estimation of the amunt of alien &ramtin transferred to  each 

recombinant. Anrmg the 3B recabinants, R6A seemed to  have a 

larger alien segmnt than the remining ones. h n g  the 3D 

recambinants, R2A showed the m s t  proximal wheat-alien chromatin 

breakpoint, R2B the m s t  distal, and R E  was in-betmen. 

Restriction h g m t  Length Polymrphism (RFLP) analyses have 

been carried out to obtain a mre refined genetic mapping of the 

recambinant lines. RFLP also assists in selection of lines 



carrying the minim possible arrrxlnt of alien chromatin. Wheat 

hameolcgous group-3 Rm9 prabes mapped on the critical ~ES and 

3DS arms, along with heterolcgous probes have been used. 
w i n g  results generally agreed with the ones obtained through 

genetic and cytogenetic analyses. HcWe~r, the former approach 

allowed further discrimination within the two groups, 

particularly, R4A and RIB, which were the 3B recanbinants with 

the mllest alien introductions, resulting in R2B being included 

m n g  the 3D ones. On the basis of these results, RIB has been 

errployed for subsequent wrk aim4 at introducing the gene 
into durum wheat. 

High yielding Italian &run wheat cultivars with desired 

industrial quality and possessing the p.dery mildew resistance 

gene (&&a) of decl- efficacy were chosen as recipients. 

Gene pyramiding is expcted to result in a more durable 

resistance than that associated with single mjor genes. Line 

RIB was initially crossed with &run cultivars and the resulting 

pentaploid prcgeny backcrossed to the recurrent durum parents. 

Backcross (BCJ prcgenies were tested for resistance to powdery 

mildew and their chrwosomdl n h r  assessed. Zamng the 

resistant indivichals, saw already exhibited an euploid 2n=28 

chrnmscmal mmkr. Further backcrossing and selfing will allaw 

the recovery of the + h a r r o w  condition into suitable 

genotypes for cultivation. 

b) Transferrinq Lr19 and Yx, 

Chinese Spring-Aqmwrm elongaturn transf er NO. 12, one of the 

lines produced by the late E.R. Sears to transfer the effective 

Pmmwron Lr19 leaf rust resistance gene to bread wheat, has been 

used to introduce the alien c d s m  segment into durum wheat. 

In addition to u, the gene for yellm flour pigmentation, 

whose effect is detrimental for bread wheat prahcers but is 

valuable for pasta p&cts, is also found in the s m  segment. 

The translocation in transfer N". 12 involves the chrwoscme 

7A, which permits traits to be transferred thmugk hamlogous 



recanbination to dturum varieties. CS-Arrrawron elonqatum 

transfer NO. 12 was thus crossed to high industrial quality durum 

cultivars and the resulting pentaploid prcgenies h7je been 

backcrossed to the s m  durum cultivars. Selection for leaf rust 

resistance and somatic chmmscme numbers was carried out in each 

generation. Individuals with 2n=28 have already been obtained 

an-ong the BC, prqeny. After repeated backcrosses and selfing, 

chrarosomally stable and hamzyyous progenies w a x  produced. 

These prcgenies are being tested for salina "yellow index", an 

accurate indicator for industrial quality pasta flour. 

Gencmic in-situ hybridization eqerimts allawed physicdl 

determination of the CS-Aarwwon elonaatum chmmtin breakpint 

in the transfer line used. The translocated segment turned out 

to be longer than previously stated on the basis of meiotic 

pairing and ~-ban&ng analyses, since it includes the entire long 

arm, where the and a genes are located, and part of the 
short arin of the same 7A chrmmcme. 

So far, no apparent undesirable trait seems to be associated 

with the Arrawmn chraratin of the + donor line. 

Hawever, & mediated chramscme eqineering might eventually be 

used to reduce alien chrclMtin transferred with the selected 

genes. 

Assessment of alien genetic polynrorphim thruugh the use of 

mlecular markers 

In continuation of the research mentioned in the GRU Annual 

report for 1992, work was conducted on the use of mlecular 

mrkers to assess genetic variability in diploid, tetraploid and 

hexaploid Triticum species. To increase the number of useful 

RFLP clones, Pstl gencmic libraries from 2. urartu and Aecrilops 

W s a  were screened. %-hundred redinant clones were 

analyzed and 20 out of these were found useful in detecting 

plymrphim bet- Tritim species. In particular, the 

analysis was carried out on gencrnic INA £run T. m u ,  _T. 

dicoccoides, _T. dimcan, 2. cv. Trinalnia and 1. aestim 



cv. Ckinese Spring. Amng the RFLP clones which were 

plprphic, same were particularly interesting for species 

identification and genotype/dtivar f irigerprinting. 'Itm of them 

were specific for the D gencxrre of &. sauarrosa and gave an 
hybridization pattern with several distinct bands useful for 

fingerprinting analysis. 

To evaluate the genetic polymorphism of each spscific 

chrcmm, the hybridizing bands obtained with the selected 

clones were assigned to specific chromosomes and c 9 n - a ~ ~ -  arms 

uskg genanic l3A of nulli-tetdc and ditelocentric lines of 

T. aestivum cv. CS, respectively. The majority of such clones - 
were localized on Chrorrpsms of hcmxolcgous groups 1, 3 and 7. 

Haever, representative clones of the other hcrr~eologous groups 

were also obtained. 

C. Ceolcmi, E. PorceMu, M. B i a g e t t i  a d  E. Iaoano ( W v e r s i t y  of 

%cia, V i t d ,  Italy) and A.B. I h m d a  

1.4.3. Biodiversity studies in wild pmgmitors of wheat 

As a result of recent exploration activities of ICARLP. conducted 

in cooperation with NARSs of Syria, Jordan and Lebanon, knowledge 

of the distributicm of wild progenitors of wheat in the southern 

regions of the Fertile (Yescent has been substantially increased. 

Ccmparison of new maps for gecgraphical distribution of the wild 

Triticum spp. w i t h  previous ones in publications by.Witcd et 

al. (1982) and van Slagem et al. (1989) reveals considerable 

differences, especially w i t h  diploid species. These differences 

are partly caused by reclassification of the wild diploid 

accessl.ons. 

Existence of T. -ticum in Syria was questioned by Witcake 

et al. (1982). NEW, this species is well docunwted in tm, 

relatively small areas; the northern part of the Jebel Sa'amm in 

Alepp Prwince and the Anti-Lebanon mountains close to the 

a e s e  border. Distribution of this species extends to 

Lebanon, north of Mmnt Henmx;  where it was discovered for the 



first time this year in a joint ICXKA/ART I e h m n  -tion. 

Figure 6. Geographical distribution of Triticum 
urartu in Lebanon, Jordan and Syria 

The other wild diploidwheat, T. m u ,  is m3re abundant and 

mre catnnn for Syria and Lebanon than T. boeoticum. Its 

distribution extends to the south of Jordan (Fig. 6). At m t  

sites it is sympatric with wild m r ,  Triticum diccccoides; 

haever, _T. urartu is better adapted to marginal and/ or diverse 

environments. It is found at elevations abnre 1800 m asl, at a 

hi.gh-rainfall site (1000 m) in northst Syria, low-rainfall 

sites in the Beka'a valley in Lehmn, in the northeast of Alepp 

FTuvince, Syria, and in the drier eastern part of the J&l AL- 
Arab, Sweida province, Syria, where it dcmirzates over T. 
dicoccoides in sympatric ppulaticms, especially in dry years. 

Witccmbe et al. (1982) reprted the presence of wild diploid 

wheats in northeastern Syria, Hassake Fruvince. This, howwer, 

auld not be confirmed by a mission to that area in 1991 and 

there is roncern that tbse populations are m extinct. 



The distribution of T. dicoccoides is concentrated in three 
mjor areas: (i) Mount H e m n  0.ekmn) and and regions 

(Syria) in the Anti-Lebanon rrrxmtains; (ii) J&l &-Arab high 

plateau in Svsida mince, Syria; and (iii) northst Jordan 

(Fig. 7 ) .  This species is also comnon in the msre fertile parts 

of the Hauran in southern Syria, where its presence depends on 

grazing intensity. In that region, -11- or &m-size 

populations are confined to mdsides, field borders, and near 

heaps of stones remwed with scme soil from fields. 

Figure 7. Geographical distribution of Triticw 
dicoccoides in Lebanon, Jordan and Syria 

In general, the major factors affecting biodiversity in wild 

wheat progenitors in Syria, Lebanon and Jordan are overgrazkg by 

d l  ruminants and the change of stony, long-term fallow or 

uncultivated land into fields. Large papulations of T. urartu 
and _T. dicoccoides still exist in the Jebel Al-Arab high plateau 

in southern Syria on stony uncultivated or rarely cultivated 

private land mrmwded by fields, where sheep grazing k i n g  the 

vegetative period of field crops is controlled by f m s .  



Relatively undisturked @ations of wild Triticum spp. can also 

be found in rerrote and/or less m a t e d  -tab areas. Grazing 

by sheep is usudlly less intensive in such locations. 

J. VdlkcRm, A. B. 7- , M. van S-, B. Ihmreid and M. 

Hwan (QN/ICARDA), Kh. C h r i  and Y. W a @ m i  (ARC Dcrrma, 

Syria), M. Sqrauf (NCARRT Jordan), A. Jaradat (JUST J&) a d  

S. Kharailla (ARI LebanoP1) 

1.4.4. Diversity in _T. urartu and _T. dicoccoidea -tima 

fmm Syria and Jordan 

A total of 1256 and 219 single-plant prcgenies, derived from 23 

T. dicoccoides and nine T. urartu populations collected recently - 
in Jordan and Syria (see GRU AR 1992) , WE planted in the 
postquarantine area of the ICARDA main exprinwtal station, Tel 

Hadya, on Novernb=r 19, 1992, in an unreplicated nursery with 

three d m  wheat systemtic checks (Cham i, Cmabi and H a d )  . 
Phenotypical diversity of the populations was analyzed by 

means of discriminant analysis using the f o l l ~  six 

descriptors: time to heading, time to maturity, spike length, awn 

length, n&r of spikelets per spike, and plant height. 

The first t w  canonical discriminant functions accounted for 

95.9% of the variance (80.4 and 15.5%, respectively) in the nine 

T. urartu populations. The first function was associated with - -  
time to heading, its standardized coefficient for the first 

canonical discriminant function (SC1) = 0.87, and the second 

function was associated with awn length (SC2 = 0.88). 

Plotting function 1 with function 2 separated three major 

groups: (i) papulations £ran southern Syria which were early and 
sbrt-awned; (ii) Jordanian mations - early and long-awned; 

and (iii) ppulations frun northern Syria - late and short-awned. 

Hierarchical cluster analysis based on group centroids of the 

three significant canonical discrimt functions indicated 

higher similarity of the Jordanian and southern Syrian 

papulations, whereas the eations £run northern Syria were 



grmrped in a distinct cluster (Fig. 8) . This grouping probably 
reflects the difference in ecological characteristics of the 

respective habitats. 

Rescaled Distance Cluster Canbine 
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Figure 8. Dedxcgrzrm of nine _T. urartu populatia fran Syrian 
provinces ( A L P = A l w ,  SWhSwaida) and Jordan (JQR) based on six 
qyantitative descriptore 

T k  populations f m  the vicinity of Sha'af village in the 

eastern part of Mida pmvince displayed the highest percentages 

of misclassifications with other papulations f m  southern Syria. 

This indicates a high intrappulational diversity, which was also 

found in a previous study based on seed protein polymorphism 

analysis of one of the t m  ppulations (see GRU Annual R e p o r t  

1991) . 
Discriminant analysis of 16 Jordanian and seven Syrian 

populations of T. dicoccoides revealed six significant canonical 
discriminant functions and shawed a considerable difference 

between t m  major groups : (i) ppulaticm f run Sweida and Aleppo 

Winces of Syria; and (ii) Jordanian eations and a 

ppulation from lhmscxs Province, Syria (Figs. 9 and 10) . 
The most significant characters associated w i t h  the first t m  

deal discriminant functions, which accounted for 65.8% and 

17.6% of the total variaticm, respectively, were  number of 



spikelets per spike (SC1 = -0.78) and awn length (SC1 = 0.64) in 

function 1 and plant height (SC? = 0.72) and t i m e  to heading (SC2 

= 0.61) i n  function 2 (Fig. 9 ) .  

Figure 9. Plot of d c a l  discriminant function graup 
centroids for 23 _T. dicoccoides w t i c n a  f ran Syrian pravinces 
(A = Aleppo, D = Demascus, S = Sweida) aad Jordan (J) 

The dendrogram in Fig. 10  reveals tw mjor subgroups within 

the Jordanian cluster, which are also discriminated by function 2 

in Fig. 9. These subgroups are discriminated by plant height and 

heading date. One Syrian e a t i o n  f m  the Zabadani Valley in 

the Anti-Lebanon m t a i n s ,  Ihnmcus Province, belongs to one of 

the Jordanian subgroups. 

The seven Syrian populations were analyzed separately by the 

same type of d t i v a r i a t e  statistical analyses, with six 

additional descriptors: grmth habit, grmth class, d e s s ,  

g l m  color, g l m  hairiness, and awn color. The primary factors 

for discrimination were t i m e  to heading (association with 

function 1, SCl = 0.70) and spike length (association with 



function 2, SCZ = 0.97). Populations SWD2, SWD5 and SDl form a 

'core' of the 'Sweida' mxpbtype, which possibly is an ecotype. 

The papulation SWD1 is located close to Jordan and, as the mis- 

Rescaled Distance Cluster Ccmbine 
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Figure 10. Denm-qlram of 23 _T. dicoccoides popllations fmm 
Syrian provinceS (ALP=Aleppo, Dm-Dr - , SD=Sweida) and 
J& (JOR) based an six quantitative descriptors 

classification data shawed (15.0% with Jordanian populations) , 

there is similarity with the Jordanian subgroup. The papulations 

f m  Ale- and Damscus provinces are separated f m  each other, 

as wll as f m  the Sweida populations. This indicates that in 

Syria there are at least three major dist..hct mrphotypes, which 

perhaps are ecotypes, since the different groups occupy diverse 

ernriromts: (i) highlands >I300 m asl, basalt, low rainfall, 

Sweida; (ii) highlands >I100 asl, limestone, medium rainfall, 



Jlamscus; and (iii) lowlands 400-500 m asl, basalt, medium 

rainfall, Alepp. 

J. Vallunm and B. M d  

1.4.5. T a d c  study of -lope 

In the frame mrk of the t d c  revision of Milops and the 

wild species of Triticum; herbria of Berlin (435) , CkmSve (8) , 
Lund (157) , and Vienna (369) were studied in the Netherlands and. 
the U.K. Material studied in the Netherlands was received on 

loan by the Labratory for Plant Taxonany of the Agricultural 

University at Wageningen. 

During 1993, the general part of the taxananic revision of 

Aeqilms was coopleted. This includes an analysis of the 

distribution patterns, which was presented in the 1992 Genetic 

Resources Unit Annual Report. Other chapters are devoted to the 

history, morphology, ecology, and phylqeny of the group. It is 

advocated that Aesilms remins a separate genus from Triticum 

(thus seen sensu stricto), with, in addition, separate generic 

status for Aeqilops mtica as Ambl- mticum. An 

enumeration oi the generic characters is presented in the 

"hroceedings of the International Symposium on Biodiversity and 

Wheat Iqmemsnt, 'I held in Cct&r, 1992. 

Thoqh only one character consistently separates Peqilms £ran 

Triticum - the absence (Aeqilms) or presence (Triticum) of a 

distince keel on the g l m s  - many can be drawn to separate 

Amblvwvrum nuticum from Awilms (characters listed for 

Amb1wuw-m mticum d y ,  and according to Eig, 1929) : (1) total 

absence of awns; (2) g l m s  widest at apex; (3) g l m  venation 

divergent; (4) g l m  apex truncate but irregularly gnaed; (5) 

plants "...either ccmpletely glabrous or beset with long, 

spreading, stiff hairs appearing like bristles. . . I '  [This is 

imprecise: only g l m s  and upper parts of l m  are hispid; 

rachis s-ts, as we11 as stems and leaves are glabrous], and 

(6) apex of 1- p l ea s  rounded. 



With the separation of Milom L. and Tritim L. ,  the genus 

which acamdates the intergeneric hybrids, x Aeccilotriticum p. 

Fourn., now remains in place. In the case of merger of the two 

genera it d d  have been dissolved, bemning just a group of 

interspecific hybrids instead. 

The camplicated nmclature of all taxa involved has been 
solved. This involved the correct names of the 27 accepted taxa, 

175 so-called kterotypic synonym (taxommically the same as any 

of the accepted taxa, but based on other type specimens), 27 

ncmina a (undescribed but published nares), and 30 taxa that 
had to be excluded f m  Aecrilous but were originally published in 

the genus. The total munt of m s ,  coined for any of the taxa 

in any canbination, however, is over 800! All these have now 

been checked for their validity to establish the one and only, 

correct m for any accepted taxon in the proposed generic and 

sectional configuration. 

Three ways of disarticulation of the spike exist in Aecrilms: 

(1) at the base of the rachilla: "wedge-type" (e.g., in &. 
altoides var. liqustica); (2) at the top of the rachilla: 

"barrel-type" (e.g., in &. crassa) , and (3)  at the base of the 

lavest fertile spikelet: "whole-spike type" (the whole spike, 

including the rachis segment that sqmrts the lowest fertile 

spikelet, which falls as one unit: e.g., in &. lonsissim) . 
These disarticulation types almost ccmpletely coincide with the 

five sectians of Pwilous as defined here. W l m s  now consists 

of 22 species and five non-typicdl varieties, gmuped in five 

sections. The generic and sectiondl nmclature of Aecrilms, 

Amblvowrum, and x Aeqilotritim is now as follm: 

Aegilape L. ; Linnaeus, Species plantarum (ed. 1) 2: 1050 

(1753), (ed. 2) 2: 1489 (1763), Genera plantaru~n (ed. 5) 470 

(1754). 

Type species: Aesilous triuncialis L. Designated by Hamer 

(1980) . 



Section Aegilops: 

Basionym: Aesilms L. sect. SUrdosa Zhuk. ; Zhukovsky, Bull. 

Appl. Eot., Gen. & PI. Breeding 18(1): 449 (1928). - Note: 

although this is the oldest name for this taxon as it is based on 

the same type species, it has to be replaced by Awilws 

following the autonym rule of k t .  22.1 of the I m .  

Type species: &. triuncialis L. 
Disartidatim: whole-spike type. 

Gmme types (see Table 33) : U, and d f i e d  forms of C, M, N, 

S, and U. As follows: diploid U; tetraploid UC, m, W, US; 
hexaploid w. 

Species: &. biuncialis Vis., &. columnaris zhuk., &. 
kotschvi Eoiss., &. neslecta Req. ex Bertol., &. -a L., &. 
prwrina (Hack. ) Maire & Weiller, &. triuncialis L., &. 
mkllulata auk.  

Section (Jaub. & Spach) Zhuk. ; Zhukovsky, Bull. 

-1. Bot., Gen. & Pl. Breeding 18 (1) : 451 (1928) . 
Basionym: Aeqibw L. Subg. ?~amwmm Jaub. & Spach; Jaubert 

& Spach, Illustrationes p h h r m  orientalium 4: 19 (1851). 

Type species: &. c m s a  Sm. in Sibth. & Sm. 

Disarticulation: wble-spike type. 

Germre types : diploid M and N. 

Species: &. c m s a  Sm. in Sibth. & Sm., &. uniaristata Vis. 
Section Cyl- (Jaub. & Spach) Zhuk. ; Zhukovsky, Bull. 

-1. Bot., Gen. & Pl. Breeding 18 (1) : 449 (1928) . 
Basionym: A m i l m  L. Subg. C~lindrWYrum Jaub. & Spach; 

Jaubert & Spach, Illustrationes plantarum orientdim 4: 12 

(1850). 

species: Aesilms cylindrica Host. 

Disartidation: whole-spike type. 

Genm types: C and D, as follows: diploid C; tetraploid CD. 

Species: &. caudata L., &. cvlindrica Host 

Section Sitopsis (Jaub. & Spach) Zhuk. ; Zhukovsky, Bull. Appl. 

Bot., Gen. & PI. B& 18(1) : 454 (1928) . 



Table 33. Gencznic fonniLa and synmym (at species level, and 
&ien available) v h n  Aesila~s, -1- and x Aesilotriticcrm 
are placed w i t h i n  miticum Bnend 

Species of Aegilops Gemme- Species of miticum 

1. Milops bicornis (Forssk. ) Sb Triticum bicome Forssk. 
Jaub. & Spa& 

2. Milops biuncialis Vis. Triticum rnacrochaetum 
(Shuttlew. & A. Huet ex 
Duval-Jowe) K. Richt. 
(note 1) 

3. Aeqilws caudata L. C Triticum dichasians 
Bowden 

4. Aeqilws columnaris Zhuk. Ql (note 2) 

5 .  Milops cmmsa Sm. in Sibth. M Triticum m m  (Sm. in 
Sibth. 
& Sm.& Sm.) K. Richt. 

6. Milops crassa miss. Triticum crasm 
(miss. ) Aitch. 

jIJ & Helmsl. 

7. Aailous cvlindrica Host D Triticum cylindricurn 
(Host) Ces., Pass. & 
Gibelli 

8. Aeqilaus &data Roth (note 3) 

9. Aeqilous iuvenalis (Thell. ) p4J Triticum iuvenale Thell. 
Eig 

10. Aeqilws kotschvi Boiss. US Triticum kotschyi 
(miss. ) Bowden 

11. Aeqilom lonqissim Schweinf. S1 Triticum lonqissimum 
(Schweinf . & Muschl. & 
Wchl.) Eovden 

12. M i l o m  neslecta Req. ex Triticum neslectum (Req. 
Bert01 . ex Bert01 . ) Greuter 

UMN Triticum =a (W.1 
chemlav. 

13. Aeqilow pereqrina (Hack. ) Us Triticum cereq-ritnnn 
mire & Weiller Hack. 



Table 33. Con thud  

Species of Aegilaps Species of Triticum 

14. Aeyilops searsii F e l h  & SS (note 2) 
Kislev ex H a m r  

15. Aesilms sharonensis Eig S' Triticum lonsissim 
(Schweinf . & Muschl . ) 
Bowden ssp. shar0I-l- 
(Eig) Chennav. (note 4) 

16. Aesilms mltoides Tausch S Triticum mltoides 
~Tausch) Gren. ex K. 
Richt . 

17. Pwilo~s tauschii Coss. D Triticum tauschii 
(Coss.1 Schmhlh. 

18. ~ w i l o ~ s  triuncialis L. T J ~  miticum triunciale (L. ) 
Rasp. 

19. Pwilms umbellulata Zhuk. U Triticum urnbelldatum 
(auk.) Bzxden 

20. Aailuos uniaristata Vis. N Triticum uniaristatum 
(Vis.) K. Richt. 

21. a i l o w  vavilovii (Zhuk.) - EMS Triticum svriacum Emden 
Chennav . 

22. Aeqilw ventricosa Tausch LN Triticum ventricosum 
(Tausch) Ces., Pass. & 
Gibelli 

Species of A r r b l y q y n m  

1. Amblvoo~rum rmticum (Boiss. ) T Triticum tri~S323ide~ 
Eig (Jaub. & ,Spa&) Bowclen 

(note 1) 

Species of x Aegilotriticum 

1. (combination not made) AD Triticum erebunii 
Gandilyan (note 5) 

a : Gencmic f o d a  according to Kimber & Tsunewaki (1988) . 
Underlining indicates substantial m d i f  ication f ran the 
same genm types, present in the diploid species. 



Basionym: Aesilms subg. Sitowis Jaub. & Spach; Jaubert & 

Spach, Illustrationes plantarum orientalium 4 : 10 (1850) . 
Lectotype species: Pesilow eltoides Tausch. Designated by 

Hamner (1980) and including bth varieties. 

Disarticulation: wedge-type and whole-spike type &. 
lonccissim, &. searsii, &. eltoides var. eltoides only). 
Genome type: s. 
Species : & . bicornis (Forssk. ) Jaub. & Spach, & . lonqissima 

Schweinf. & Muschl., &. searsii F e l h  & Kislev ex Hamner, 

&. sharonensis Eig, &. seltoides Tausch. 
Section Vertebrata Zhuk. m d .  Kihara; Kihara, Ziichter 12 : 

61, Tab. 12 (19401, Cytolqia 19: 342, Tab. 3 (1954; further 

enendation) . 
Based on: section Vertebrata Zhuk.; Zhukwsky, Bull. -1. 

Eat., Gen. & Pl. Breeding 18 (1) : 450 (1928) . 
Disarticulation: barrel-type. 

G e n m  types: D, N, and mxlified D, M, S and U, as follows: 

diploid D; tetraploid m, DN; hexaploid m, , m. 
Species: &. crassa miss., &. iuvenalis (Thell.) Eig, &. 

tauschii bss . , &. vavilarii (Zhuk. ) Chennav. , &. ventricosa 

Tausch. 

Mhlyoppxm (Jaub. & Spa&) Eig; Eig, P.Z.E. Inst. wit. 
Nat. Hist., Agric. Rec. 2: 199 (192913). 

Easionym: Aesilms L. subg. Amb1vcvm.m Jab. & Spach; 

Jaubert & Spach, Illustrationes plantarum orientalium 4: 23 

(1851). 

Type (and only) species: A m b l w m  mticum (miss. ) Eig. 

Disarticulation: wedge-type. 

Genome type: T. 

x Aegilotriticum P. Foum.; Fournier, k s  quatre flores de la 

France 89 (1935). 

Table 34 presents the accepted names in Awilws, A m b l y u ~ ~ ~ m  



Table 34. Taw reccqized in the genera Aesilaps, -1~. . 
and x Aesilotriticcrm and their basimym or rmst widely knam 
wn=m"s 

Basic~lym (B: ) and/or m t  
Taxcm c- syncsrym (S:)Genus 

Genus Aegilaps L. S: Triticum L. pm carte 

Sections of -laps 

1. Sect. MilaDs S: Aeqilops L. sect. 
Surculosa Zhuk. 

2.Sect.Comxrrrum(Jaub. &Spach) B : P e s i l m L .  fllbg. 
zhuk . caKnvrum Jaub. & Spach. 

3 .  Sect. Cvlindmuwm (Jaub. & Spach B:Aeqilops L. &. 
Zhuk . Cvlindrolxrrum Jaub. & 

Spach 

4 .  Sect. Sitmsis (Jaub. & Spach) B: Awilms &. 
Zhuk. Sitmsis Jaub. & Spach 

5. Sect. vertebrata Zhuk. (no basicmym. Emendation 
Kihara of sect. Vertebrata 

Zhuk . ) 

Species of -laps 

1. Aeqilws bicornis (Forssk. ) Jaub. & 

spach 
var. bicomis B:  Triticum bicorne 

Forssk. 
var . mtica (Rsch . ) Eig B: T r i t i m  bicorne 

Forssk. var. p mticum 
Psch. 

2 .  Aesilops biuncialis Vis. S: Acqilws lorentii 
Hochst . 

S: Aeqilo~s mkcrrafii 
(Greuter) Hamner 
S: Aeqilops dichasians 
( M e n )  Hqhr ies  

4 .  Aeqilms colunmaris Zhuk. - 



Table 34. (ccntirared) 

Basiaqm (B:) and/or m ~ s t  - synmlp (S:)Gem.9 

5. M i l o w  m a  Sm. in Sibth. &%I.- 
var. m s a  - 
var. subventricosa Boiss. S: var. heldreichii 

( H o l m .  ex Boiss . ) Eig 

6. Aesilms crassa Boiss. - 

7. Aecrilms cvlindrica Host - 

9. M i l a s  iuvenalis ('Ihell . ) Eig B : Triticum iuvenale 
The11 . 

10. Aeqilas kotsdwi Boiss. - 

12. M i l a s  neqlecta F q .  ex Bertol. S: Aeqilms triaristata 
Willd. 
S : Aeqilms =a 
(zhuk.) ckmav. 
S : Aeqilas -a L. 
em3-d. R0th 

13. Pwilms m i n a  (Hack. ) Maire & 
Weiller 
var. precrina B: Triticum pereqrinum 

Hack. 
S: Awilow variabilis 
Eig 

var. brachyathera (Boiss . ) Eig B: Aesilms triuncialis 
L. var. brachvathera 
miss. 

14. Aeqilms searsii Felcbm & Kislev - 
ex Hamner 

15. Aeqilous sharonensis Eig - 



Table 34. (ccntinued) 

Basicnym (B : ) and/or m ~ s t  
Taxal - syncmlm (S:)ciklua 

1 6 .  Aeqilws e l t o i d e s  Tausch 
var. s~el toides S: Aesilms aucheri 

miss. 
var. licrustica (Savign.) Fiori B: Awawmm l iqus t icum 

Savign. 

17. Aeqilops tauschii Coss. S: m i l o p s  _sauarmsa L. 

18. h i l o p s  triuncialis L. 
var. triuncialis - 

var. persica (miss. ) Eig B: Pwilops cersica 
Boiss . 

20. hilops uniaristata Vis. - 

21. Milom vavilovii (Zhuk.) B: Aeqilops crassa 
Chennav . miss. ssp. vavilwii 

zhuk. 

22.  h i l w s  ventricosa Tausch - 

Genus -1- (Jaub. & Spach) Eig B: Awilops suhg. 
Amblvowrum Jaub. & 

Spa& 

Species of Xsrblyopyllrm 

1. Amblvnnnum muticum (miss. ) Eig 
var. muticum B: Aesilops mutica 

miss .  

S: milops tri~sacoides 
Jaub. & Spach 

var. loliacem (Jaub. & Spach) B: Pesilops loliacea 
Eig Jaub. & Spach 

Genus x Aagilotriticum P. Fourn. S: x Aesilotricum R. 
Wagner ex Tscherm-Seys. 
nun. i n d .  --  

S: x Aesilotrichm (E.G. 
Cams ex?) A. Camus m. 
w. 



Table 34. (cmtinued) 

Species of x Aegilotriticum 
1. (combination not mde) B: Triticum erebunii 

Gandilyan 

2. x Aesilotriticum d e r i  (K. B: x Triticum d e r i  
Richt.) P. Fourn. K. Richt. 

S: Triticum vulqari- 
triaristatum Godr. & 
Gren.  m. u. 

3. (canbination not mde) B: M i l o m  caudata L. 
var. oc lanqeana Ams 

4. (combination not mde) B: x Triticum detii 
Trab. 

5. x Aeqilotriticum sancti-andreae B: M i l o m  sancti- 
(Dwen) Sod, andreae men 

S: x Aeqilotriticum 
cvlindrare Cif . & 
Giacm. m. u. 

6. (combination not made) 

7. (combination not made) 

S: x Aesilotriticum 
cvlindroaesti-wm 
Gandilyan m. m. 

S: Triticum sceltaefom 
(Jord.) Asch. & Graebn. 

B: Aeailcos triticoides 
Req. ex. Bertol. 

S: Triticum vulcrari- 
ovaturn Godr . & Gren .  
nan. inval. --  



and the hybrid genus x Pesilotriticum with their so-called 

basionyms (the first name given to the taxon) and the mst widely 

k n w  synonyms. Table 33 presents the names of W i l w s  taxa 

when located under Triticum, shming that a valid canbination 

under the latter genus has not k e n  published, nor will be 

published, for three tam. (Notes 1-5 are dealing with saw 

ccmplications) . For reasons of nomenclature, the new 

canbination. resulting f m  the study are not published here. 

Principle IV of the International Code of Botanical Nmenclature 

(1988) states in this respect: "Each taxonanic p u p . .  .can bear 

only one correct name, the earliest that is in accordance with 

the Rules...". As the forthcoming M i l a s  mnqraph should be 

the earliest place of publication of new canbinations, 

publication in this Annual lieport, which m y  appear earlier than 

the mnograph, has to be avoided. 

Michiel van Slageren 

1.4.6. Biodiversity in 

Lens culinaris (cultigen, 100 accessions), 4. orientalis (174 
accessions), 4. d-is (40 accessions), _L. ervoides (104 

accessions), and _L. nisricans (36 accessions) were evaluated for 

eight izozyrce systems (FGI, LAP, AAT, ME, P34, PQ), SKDH, and 

A D )  with 12 po1yrrorphi.c isozyme loci to study relationships 

among species and genetic diversity of the four wild species. 

Also, the genetic relationships m n g  _L. orientalis frcm six eco- 

gccgraphic areas (EtuiWsyr=eastern Turkey and northeastern 

Syria, 18 accessions; SturNWsyr=southern Turkey and northwestern 

Syria, 73 accessons; Ssyr=southern Syria and Lebanon, 26 

accessions; Ntur=northern Turkey, 7 accessions; Wtur=western 

Turkey, 11 accessions; and the USSR=fomr Soviet Central Asian 

Republics, 10 accessions) were studied. 

Using the 12 isozyme loci, Nei's genetic distance was 

calculated amng the combinations of species. The 

den- based on these distances is given in Figure 11. 4. 
culinaris and 4. orientalis are the closest related species, as 



d d  be expxted ( d t i g e n  and pqen i to r )  . Also, cdemensis is 

closely related to  this group, mpprtiq the classificaticm 

system of m culinaris with three subspecies proposed by 

several tmcxnists. However, the contention t h a t  there is just 

one other species of m, _L. nicrricans, with tw subspecies, 

nisricans and ervoides, is not mpprted by these data. 

nisricans is distinct £ r a n  the other m species i n c l w  _L. 

ervoides. _L. ervoides clusters with the other three species and 

not with _L. nisricans. 

Nei's genetic distance 

Species 

dinaris 

orient. 

Figure 11. Relaticnahip of species of a based cm Nei's 
genetic distance calculated using 12 isoyme loci 

For _L. orientdis,  the 145 accessions with s i t e  data were 

analyzed for genetic distance bet- em-g-phical regions as 

defined ab3ve. The regions of Wtur, EturNEsyr, and StwNWsyr 

formed a tighly linked cluster (Figure 12 ) , with N t u r  and S s y r k  

less tightly linked with this group. The accessions from the 

former Soviet Central Asian Republics are quite distinct £ran the 

rest of the orientalis gemplasm, indicating that this gemplasm 

pool of _L. orientdis  is distinct from the N?ar East gemplasm of 

the rest of _L. orientalis. This gemplasm pool might he useful 

in crosses with the cultigen because of its genetic distance £ran 



the rest of the _L. orientalis. 

Nei's genetic distance 

Ntur 

Figure 12. rlhdrqmm of six sub-&ons (' see text for 
descriptian) for Lens orientalis for Nei's genetic distance based 
an 12 isozyme loci 

Data £ran the 12 isozym loci e r e  used to calculate genetic 

diversity for the four wild species of Lens and for the six sub- 

regions for _L. orientalis based on Nei's heterozygosity index and 

the Shannon Weaver informtion index (Table 35). The species 

diversity was highest for _L. nisricans and lowest for &. 

ervoides. The region with the lowest genetic diversity for _L. 

orientalis was the central Asian Republics of the former Soviet 

Union and the highest was with northern Turkey. 

This information indicates that there would be three possible 

areas for ir-situ conservation for _L. orientalis: (a) northern 

Turkey because of its distinctness (Figure 12) and because this 

is the area with the highest diversity (Table 35) , (b) the fomr 
Swiet Central Asian Republics because this region is the m t  

distinct germplasm of the _L. orientalis Gene p 1 ,  and (c) a site 

frcm Syria or southern Turkey, as this area is similar and could 

be represented by a m n  site. 



Table 35. Genetic diversity for the five Lens species and for 
the six eco-geogaphical aubmgima for _L. orientalis using Nei's 
h e t e m m i t y  index (N) and the Sham-Weaver infonuaticn index 
(SW) wer 12 isozyme loci 

Graup/class No. accs. SW N 

Species 
orientalis 174 
cdemensis 40 
nisricans 36 
emides 104 
cul inaris 100 

Regiona (orientalis) 
Ntur 7 
Wtur 11 0.563 0.314 
E t u r m  18 0.571 0.306 
S W ~  26 0.591 0.402 
SturNWsyr 73 0.538 0.283 
USSR 10 0.413 0.250 

a : As defined in text. 

&brag Ferguscm a d  Larry Robertson 

1.4.7. Relatitnship of varieties of M&i- ~01ynmmha and 

eco-geographical genetic diversity w i t h i n  M. polynmmha 

The four htanical varieties of Medicam wlym3rid-m (brwimina, 

8 accessions; M, 5 accessions; plym3mha, 120 accessions; 
and d a i s ,  65 accessions) were studied for four isozyme syterns 

with nine polyrrorphic isozyme loci. The accessions were selected 

frcm six eco-gecqaphical regions based on gecqapkical region 

(West Asia and North Africa) and altitude of collection site 

(high>650 m, 300 mcmiddlec600 m, and law<300 m) . These f o d  

six em-gecgraphical regions: West Asia, low altitude (LmWi, 45 

accessions); West Asia, middle altitude (MidMA, 40 accessions); 

West Asia, high altitude (Him, 18 accessions) ; North Africa, low 

altitude (LclwNA, 43 accessions) ; North Africa, middle altitude 

(Mi&, 19 accessions) ; and North Africa high altitude (33 

accessions) . 
Unlike with mrpholcgical characters (See Section 1.3.9. ) , 

polmmha and vulcmris were the t m  mst closely related 



varieties of _M. polmmha (Figure 13) . Breviwina was the mst 
distinct variety of _M. plmmha.  

Nei's genetic distance 
0.00 0.025 0.05 0.075 0.10 

I I I I 

Subspecies 

Figure 13. Relaticmahip of M. polwmmha varieties based a~ 
Nei's genetic distance calculated using four imzyme loci 

When emgeographical regions were clustered based on Nei's 

genetic distance, three clusters were formed (Figure 14) . The 

lowlands of West Asia and North Africa clustered together. H m -  

Nei's genetic distance 

Region 

Figure 14. Genetic distance (Nei's) between different eco- 
geqzqhical regicns for M. polmmmha ( f a  botanical varieties) 



ever, the highlands or the middle altitudes of the tm regions 

did not cluster together, rather the regions themselves 

clustered. The middle and high altitude ecologies of North 

Africa Ere closer to  the low altitude ecologies of both West 

Asia and North Africa, whereas the middle and high altitude areas 

of West Asia were  distinct from the other four ecologies. This 

could be explained by the fact that the West Asia continental 

middle and high alitude regions are under wch mre abiotic 

stress (temperature and drought) than the coastal high and middle 

ecologies of North Africa and the coastal areas of West Asia. 

S-tta Bullita (m, m y ) ,  L a r r y  D. Rabeartsoar and Scott 

Christiansen (PFLe) 



Three major developllents oc& in documentation of ICNUA's 

genetic resources collections during 1993. 

First, there was implerrwtation of the germplasm database on 

the center-wide network. This significantly improved access to 

all germplasm data by staff and thus, provides a m3re 

efficient use of the available infomtion to plan and carry out 

the Unit's work. All ICARDA scientists can readily consult this 

database. The ICARDA network consists of a cluster of two VAX 

4000/500 computers and abut 200 PCs. This database operates on 

the COS platform through menu-driven software developed using the 

Clipper developrent system. The system caters for flexible data 

retrieval, including step-wise selection of accessions, data 

editing, and reporting. Work has begun to m e  the germplasm 

database to the VAX/VMS platform running under ORACLE RDBMS and 

to integrate it with the other center-wide databases: Trial 

Management System and Meteorolcgical Database. 

Second, high priority was assigned to devel-t of a seed 

stock control system. Apprupriate descriptors and data tables 

vere finalized and incorporated into the database and software 

was developed to handle the stock data. The system has been 

extensively used. For the majority of QIU's collections, the 

actual seed weight of each accession in the active collections 

w a s  established (electronic balance connected to the caqmter was 

used) and bttles with seeds were labeled. All subsequent seed 

m m e n t  is controlled throught this system, which mnitors seed 

availability at two levels: 

1. low stock lwel - accession should be regenerated 

imrediately; 

2. stop distribution - distribution is st@ until the 

stock is replenished with fresh 

seed. 



The irplmtation of the seed stock control system had to be in 

parallel with the intrduction of guidelines/procedres for 

handling seeds and documenting seed movement. 

Lastly, GRU changed the accession numbering system in 1993. 

Sequential, crop-kdepmdent numbers bearing the prefix IG 

(ICEXA Genebank) were introduced and assigned to all accessions. 

The existing crop numbers (crop prefix plus mmhr) are retained 

in the database as identifiers similar to variety or line names, 

accession nmhrs in other collection(s), collectors' numbers, 

etc.; thus the samples can still be selected through these 

numbers. The change of the accession numbering system will 

facilitate handling of the germplasm database and eliminate 

delay, and potential confusion in assigning 'crop numbers' to 

primitive and wild germplasm. IG numbers are assigned, and 

minim passport data computerized, on receipt of new material 

(after checking for obvious duplicates) . Cantinued assignment of 
crop numbers was left to the discretion of curators and for saw 

collections they will be used for another t m  years to allow 

adjustment to the new system. 

Completeness and accuracy of data on accessions is needed to 

properly select material f m  the collections. To meet data 

quality demds, the GRU's documentation section continues 

perusal of records for accessions collected by ICARDA and those 

obtained through seed exchange. Availability of computerized 

databases from ccqerating genebrh greatly facilitates such an 

exercise. Comparison in 1993 of the ICAI?DA and USDA databases 

for wheat, chickpea, lentil and m a  allowed irpmrement in 

accuracy of passport data of these crops. 

Jan Kcmopka and A. An- 



1.6.1. Viability testing of cereal gemplasm 

Eighty percent of the barley germplasm (17056 accessions) has 

been tested for viability, including 6777 viability tests 

conducted in 1992/1993. Results of viability testing indicated 

that 99% of the tested barley germplasm (16834 accessions) had 

good gemination (between 85% and 88%) while 93% had a high 

viability percentage (>go%) . 
All barley and durum wheat germplasm which showed low 

viability in 1991/1992 and which here planted for rejuvenation in 

1992/1993 were retested for viability after harvest. In total, 

fresh seed of 668 accessions (359 barley and 309 durum wheat) has 

been retested for viability and stored in the medium term store 

(Active collection) . 
B. m i d  & QtU Staff 

1.6.2. Viability testing of chi- gemplasm 

During 1993 (97%) of the total ICRRDA holdings of chickpa 

germplasm here tested for viability (8386 accessions). Results 

of viability testing indicated that 98% (8211 accessions) of 

tested chickpa gemplasm shmed good germination (>92%), while 

95% (7973 accessions) had a high viability percentage (>96%). 

B. Maneid and GRU staff 

1.6.3. Viability test- of lentil g-emplastn 

A set of 1121 accessions of lentil germplasm was tested for 

viability. The results of viability testing indicated that 95% 

(1063 accessions) had a high viability percentage (>94%). 

B. Maneid & a l J  Staff  



1.6.4. Cleaning gene bank acce~sicms f r u n  seed-borne viruses 

Efforts to clean gene bank accessions from seed-borne 

infections continued and 1300 barley accessions and 810 lentil 

accessions were tested for seed-borne virus infections. 

Accessions found clean were labeled as such and those that were 

found with seed-borne infections will be cleaned when these 

accessions will be regenerated in the near future. 

K. M. Makkwk and W. Radwan 



As a result of an increased n h r  of wheat plots contaminated 

with flag smut last season, and to reduce its occurrance at Tel 

Hadya station, the Seed Health Labratory (SHL) has strengthened 

its measures for control of this pathqen. Without exception, 

all wheat seeds were treated before planting. The SHL continues 

testing imported and cqorted seed lots to ensure freedom from 

seed-borne pathogens and pests. As a result of these measures, 

no flag smut was detected in Tel Hadya fields in the 1992/93 

season. 

2.1. Act iv i t ies al inrrmirag seeds 
The SHL recieved 65 seed consignments from 26 countries during 

1992/93, capred to 110 consignments the previous year. All 

consignrents were fumigated or treated at -18' C for 7 days for 

insect control. 

2.1.1. Laboratory testing 

After visual inspection, seeds were tested for seed-borne 

pathogens using various techniques. The total number of tested 

samples (Tables 36 and 37) was 8153, which represents about a 30% 

decrease catpared to last year. 

Only 7.5% of the samples were contaminated by seed-borne 

pathogens, compared to 42% in 1991/92. The mst frequent 

pathogens detected in the inccming mterial were Tilletia caries/ 

T.  fcetida in wheat and Fusarium spp. in barley seed lots. _T. - 
indica, T. contraversa and U m t i s  asrorrvri were infrequent 

contaminants in scm= samples of wheat and wild wheat. All 

contaminated samples with the last three pathcgens were 

destrayed . 
Faba bean, chickpa, pea and medic imported seeds were free 

£ r a n  seed-bme pathqens. Lentil seeds shoed a low 

contamination with Fusarium spp. and Ascochvta spp. 
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2.1.2 Field inspecticm 

As per 1- policy, all imposed seeds free of quarantine 

pathcgens are planted at the pst-entry guarantine area for one 

generation. Field inspection carried out in this area showed the 

absence of quarantine pathcgens in cereal and legume plots. 

2.2. A c t i v i t i e s c n ~ ~ ~ y  

The total number of consignments dispatched internationally was 

473 (232 of regular international nurseries and 241 of specific 

trait germplasm), distributed to cooperators in 70 countries. 

This number represents a 7% increase in seed dispatch ccmpared to 

1991/92. 

2.2.1.  Laboratory testing 

Seed samples £ran harvested plots were tested with special 

attention to samples harvested from plots s h  contaminated by 

seed-borne pathogens during field inspection, and where special 

declaration is requested to indicate the absence of a specific 

pathogen. Table 38 sumnarizes detected patkcgem. 

The SHL has tested, in total, 2652 samples; with about 45% 

found contaminated. _T. caries/ _T.foetida (wheat), and F'usarium 

spp. and Helmithowrium spp. (barley) were the most frequent 

pathogens. Although field inspection revealed the absence of 

flag m t ,  a light antamination (1 teliospore/sample) by U. 
aqmmri was detected in same cereal seed samples. Infected 

samples with this pathogen were discarded. J?usarium spp. were 

detected in 63% and 27% of tested seed lots of chic-a and 

lentil, respectively. 

2.2.2.  Field inspecticm 

All inspected wheat plots were free from flag srrolt disease. 

Some seed-borne diseases were frequent in the field, such as 

camnon bunt of wheat, scald of barley, barley stripe disease, 

barley stripe msaic virus and wilt of lentil. 
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Gmbanche spp. was found in s m  lentil, vetch and chickpea 

plots. Infected. plants were rouged and burned. 

A. E l - M m d  and S. Assad 



In 1993, the Virology Laboratory cantinued its research on l€gun~ 

and cereal viruses; which included virus surveys, evaluating 

germplasm for resistance, inprwing screening and detection 

rrethcds, nrmitorkg seed-bome viruses in incaning arrl outgoing 

seed shipnents, and providing national prcgrams with virus 

detection kits. In addition, a mmker of colleagues fran 

national p v  received training in using sensitive mthcds 

for virus detection. 

3.1.1. Surveyof lentilvirusdiseases inLebaumandSyria 

mty-seven fields in the Bekaa region of L&mcm and 57 fields 

fran different lentil g m h i g  areas in Syria were inspected and 

m l e s  were collected for virus test- in the laboratory. ?tuo 

hundred leaf sanples were collected at randan from each field and 

were tested for the presence of broad bean stain virus (BBSV) and 

pea seed-bme msaic virus ( P W )  by using the ELISA test. 

Eight of the 27 fields in Lebancol had a 1% BBSV infection, 

whereas no infection with P W  was detected. In Syria, 19 out 

of 57 fields surveyed had a BBSV infection level of 1%, and 

three fields, all located in scuthern Syria, had a 0.3% infection 

with P W .  As the survey was ccmducted in May when lentil 

fields were approachhq mturity, the law virus incidence 

suggested that in 1993, losses due to virus infection were mst 

likely negliwle. 

In addition to the above randar;iy collected sanples, 252 

sanples fran Lebanan and 269 sanples fran Syria with symptm 

suggestive of virus infection were collected and assayed. Faba 

bean necrotic yellaws virus tFBNYV) was the mst frequently 

encountered virus, followed by luteairuses and BBSV. BYMV, 

W ,  and BBWV were detected in sanples fran Syria but not in 

those fran Lebancol. 

K. M. Makbuk and S. G. l bmr i  



3.1.2 Surveyof fababeanvirusesin-t 

Virology Laboratory perscmnel, in collaboration with their 

Egyptian counterparts, mmiucted two surveys ciuring 1992/1993, in 

early February (flowering stage) and mid-Mch ~~ stage) . 
In each survey, around 80 fields distriluted thmughout the faba 

bean g m d n g  area of l?gypt were visually evaluated. Survey 

results shaved that ca. 16% of the fields inspected had a virus 

incidence of 20% or higher, mostly w i t h  faba bean necrotic 

yellows virus (FBNYV) . More than 3000 f aba bean diseased sanples 

were collected and tested for the presence of any of the nine 

viruses lmmn to occur on faba bean in Egypt. Laboratory tests 

showed that ca. 50% of the tested sanples were infected with 

FPNYV. Another two viruses, bean yellow msaic virus (BYMV) and 

broad bean wilt virus (BBWV), were identified and found seccmd in 

inprtance after FBNW. The survey prcduced evidence that FBNYV 

was mst likely the cause of the serious virus disease epidemic 

in Middle Egypt during 1991/1992. 

K. I. bMdmuk and S. G. l b m r i  

3.1.3. Evaluaticm of yield loss and seed-transmission rates h 

lentil infected with bruad bean s m  (EESW or 

pea seed-lxane m i c  virus (PSbMV) 

Yield loss and seed transmission rate were assessed in the lentil 

genotypes ILL 4400 and Red Chief after infection (flowering 

stage) with two isolates of BBSV and two isolates of PSkNV. No 

differences arrca?g the BBSV isolates were noticed, whereas a 

significant difference was noticed anrmg the PShMV isolates in 

their effect on yield and on seed transmission rates. The PSbMV 

isolate SL1-92, isolated earlier f m  lentil, was more severe 

than the isolate SP9-88, isolated earlier fran pea. These two 

isolates -ced a yield loss of 88 and 29%, respectively, in ILL 

4400. Yield loss and seed transmissian rates were less for the 

two viruses in Red Chief. Thus, Red Chief seems to be mre 

tolerant to these two viruses (Fig. 15) with a significant 



rduction in seed transmission 

R e d  Chief 
80 B I L L  4400 

Isolate 

Figure 15. Yie ld  loss in two lentil cultivars in respnse to 
infection w i t h  two  isolates (SV173-85 and SL23-91) of BBW and 
two isolates (SP9-88 and SLl-92) of PSSW 

K. Makkouk and S.G. Ibmri 

3 . 1 . 4 .  Effect o f  heat  trea-t on el imination of seed-borne 

brcad bean stain virus (BBW) 

Treatmts  that could successfully eliminate seed-borne infection 

are useful for safe rmmwnt of gemplasm. Accordingly, we 

evaluated the possibility of eliminating broad bean stain virus 

(BBSV) f r a n  lentil  gernplasn by dry heat treatnwt. Trea tmt  of 

lent i l  seeds (ILL 4400) with 70°C for 20 days reduced the rate of 

seed-borne infection ten fold fran 14.8% to 1.4%, hawwer, seed 

germination dropped fran 99% to  75%. Treatn-ent a t  70°C for 28 

days reduced the seed transmission rate to zero, but seed 

germination was &ced to 28% (Fig. 16) . 'Ihus, heat treatrrent 
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could be used to eliminate BBSV fran lentil seed, inspite of its 

deleterious effect on seed germination. 

K. M. mmnlk ad S. G. Kmazi 

3.2.1. Aninprovedme~forscree&qf~barleyyellowdwa.rf 

virus (BYLN) resistance in batley 

A screening mthcd for barley yellow dwarf virus (BYDV) 

resistance in barley based on vim m m r m t  was developed. 

bbvam-~t of BYDV was evaluated in barley genotypes with the Yd2 

gene (resistant) and w i h t  the Yd2 gene (susceptible) . After 
leaf inoculation, the virus reached the root systen and the 

growing pint of susceptible genotypes earlier than with 

resistant genotypes. It was possible to reliably differentiate 

susceptible frun resistant genotypes wh.en root extracts of 41 

genotypes were tested by ELISA fax days after inoculation at the 

--lea£ stage. Results abtahed suggested that s c m  for 

BYDV resistance in barley cculd be done quickly (within 2 weeks) 

and cheaply. ?hus, slaw virus w m m n t  was fwrid to be a 

reliable mker for the Yd2 resistance gene in barley. 

K. M. mmnlk, A. Ccmeau ad W. Gtnikm 

Four hundred and fifty lentil seed lots and 305 barley seed lots 

destined for international d e s  were tested for the presence 

of seed-borne infectians. kxxxd 10% of the lentil lots and 3% 

of barley lots had seed infections at the rate of 1 per 400 seeds 

or higher and those were considered not to meet the health 

standards set by ICARflA and/or by the inprting countries and 

were theref ore discarded. 

K.M. ?&kkouk and S.G. Kmari 



Wing 1993, antisera to bean yellow msaic virus (faba bean 

isolate), broad bean stain vim (lentil isolate) and pa seed- 

borne m a i c  virus (a pea and lentil isolates) and to a wheat 

soil-borne virus £ran Turkey, which i s  not N l y  characterized 

yet, were prduced. Accordingly, ELISA kits for the follcuring 

viruses are now available: 

Legme viruses 

- Alfalfa maic  virus 

- Bean yellow maic virus 

- Broad bean mtt le  virus 

- Broad bean stain virus 

- Broadbeanwilt virus 

- chickpea luteairus 

- cX1amixrmaicvirus 

- Pea seed-borne m a i c  virus 

cerealvizuses 

- Barley yellcur dwarf virus 

- Barley stripe maic  virus 
- Wheat soil-borne msaic virus f m  Turkey 

(virus not fully characterized yet) 

K. M. bbkkmk and S. G. Kumri 



4. Training 

4.1. T - i n d - a c t i v i t i e s  

On request of the NARSs in WAIT+, a n h r  of trainees received 

indivibl training in the Genetic Resources Unit at ICARDA 

Headquarters, Tel Hadya, Syria, in activities relating to plant 

taxonany, species identification, germplasm evaluation, electro- 

phoresis, and dcamentation. A sumnuy of the training is 

presented in Table 39. 

Table 39. lkxheea in genetic resources activities in 1992/93 

W of NO. of Cmrae 
Topic course taineeS C a m t r y  duraticn 

Germplasm 
documentation 

Use of electro- 
phoresis in 
gemplasm 
evaluation 

Cereal 
identification 

Forage legume 
identification 

Germplasm 
documentation 

F d  legume 
isozymes 

Gmetic resources 
activities 

Evaluation of 
cereal germplasm 

short 

short 

individual 

indivichl 

individual 

individual 

individual 

individual 

North 
African 
countries 

Syria, 
Lebanon, 
mrocco, 
Tunisia, 
Bulgaria 

Morocco, 
Algeria, 
Ethiopia 

Morocco 

Syria 

Portugal 

Egypt, Iran 

Ethiopia 

2 weeks 

2- 

5weeks 

4 weeks 

2 weeks 

1-2 w%ks 



A sub-regid Training Course on Documentation of Plant 

Genetic Resources was held at the Institute Apamny et 

Vgt6rinaire (WV) Hassan 11, Rabat, f m  20 September to 1 

October, 1993. The course was organized jointly by IAV Hassan 

11, IBFGR and ICARDA and attended by 10 participants from Algeria 

(21, Libya (11, Tunisia (2) and Morocco (5), who were already 

involved in (or d d  be in the near future) handling and 

Cbammting genetic resources collections. The prqram covered 

the principles of classification and gathering of data, 

managerent of databases and analysis of genetic resources data. 

Extensive hands-on practical sessions were mnducted and several 

'case studies' perforit& using databases of ICARDA, IBFGR and the 

b'brcccan National Program. 

The seed health personnel have participated in inplmting t m  
in-country trahhg courses (Eyypt and Ethiopia) on "Seed Health 

Testing in Seed Fxduction". l%e t m  courses were  organized by 

the seed prciiuction unit of I O A .  

hrring 1993, the virology laborntory received four visiting 

colleagues from Syria and m t  for a period of 2-4 weeks. In 

addition, a M.Sc. student £ran Syria ccmpleted his thesis 

research on legume viruses. 

OdZU Staff 
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