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Established in 1977, the International Center for Agricultual Research in the Dry
Areas (ICARDA) is governed by an independent Board of Trustees. Based at 
Aleppo, Syria, it is one of 18 centers supported by the Consultative Group on 
International Agricultur.' Research (CGIAR), which is an international group of 
representatives of donor agencie;, eminent agricultural scientists, and institutional 
admi'iistrators from developed and devcloping countries who guide and support its 
work. 

The CGIAR seeks to enhance and sustain food production and, at the 
same time, improve socicconomic conditions of peoplc, through strengthening
 
national research systcms in developing countries.
 

ICARDA focuses its research efforts on areas with a dry summer and
 
where precipitation 
 in winter ranges from 200 to 600 ram. The Center has a world 
responsibility for the improvement of barley, lentil, and faba bean, and a regional 
rcsponsibility-in Wcs' Asia and North Africa-for the improvcmcnt of wheat, 
chickpca, and pasture and forage crops and the associated farming systems. 

Much of ICARDA's research is carried out on a 94-l-hcctare farm at its 
headquarters at Tel lladya, about 35 km southwest of Aleppo. ICARDA also 
manages other sites where it tests material under a variety of agroccological 
conditions in Syria and Lebanon. Ilowever, the full scope of )CARDA's activities 
can be appreciated only when account is taken of the cooperative research carried 
out with many countries in West Asia and North Africa. 

The results of research arc transfarrcd through ICARDA's cooperation
with national and regional research institutions, with iniersitics and ministries of 
agriculturc, and throtgh the technical assistance and training that the Center 
provides. A range of" training programs are offered extending from residential 
courses for groups to advanced research opportunities for individuals. These 
effort!; are supported by seminars, publications, and by specialized information 
services. 
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This report was written and compiled by program scientists and 
represents a working document of ICARDA. Its primary objective is 
to communicate the season's research results quickly to fellow 
scientists, particularly those within West Asia and North Africa, with 
whom ICARDA has close collaboration. Due to the tight production 
deadlines, editing of the report was kept to a minimum. 
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1. GETIC RESOURCES ACTIVITIES 

1.1. Introductian 

In 1992 the Genetic Resources Unit at ICARDA continued its effort 

to acquire, characterize, document, conserve, and distribute 

germplasm of the Center mandate crops for the benefit of crop 

improvement programs, both at ICARDA and for countries cf the 

West Asia and North Africa (WANA) region. 

Collecting missions to countries of West Asia and North Africa 

(Figures 1 and 2) conducted by ICARDA in cooperation with 

national programs yielded more than 1000 new accessions of 

mandated crops and/or their wild relatives (Table 1). 

- "Lebanon - Aegilops 

H Lebanon - Wild Legumes 

d/ 

' '• Syria - Forages 

' Syria - Cereals 

*'Jordan - Cereals 

] 0 Y\
 

Fiur 1. Site ofcleto isin o eel, fo 

legumes, pasture and forage legumes, and their wild relatives in
West Asia for 1992
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.- Tunisia- Forages 

" , Lybia - Food Legumes 

Figure 2. Sites of collection missions for pasture, forage, and 
food legumes in North Africa for 1992
 

Germplasm exchange with other institutions resulted in 5000
 

new entries in JCARDA's collections (Table 1).
 

In June, a collection mission for wild wheat relatives was
 

held for the first- time_ by ICARDA in Armenia. Ic included 

collecting in the Erebtuni Nature Reserve northeast of Yerevan, 

which is a classic exarrple of in situ conservation. 

In gernplasm collection trips to Syria and Jordan, 68 bulk and
 

1500 single-head sarmles of wild relatives of cereals were
 

collected. <istence of T. b. oticum in Syria, as well as in
 

Jordan, was confir ed. However, the other diploid wheat, T.
 

urartu was more frequent in Syria, where 14 populations were
 

collected from diverse habitats, ranging frorn the dhry eastern
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Table 1. Gerpl;asm introduction at ICARDA in 1991/92
 

Collected Fran other New acquisitims
 
Crop by GRU institutions (total)
 

Barley 63 2442 2510
 
Wild barley 125 75 200
 
Durum wheat 7 156 163
 
Bread wheat 17 160 177
 
Wild wheat 83 240 323
 

Ccreals 300 3073 3373
 

Chickpea 64 364 428
 
Wild Cicer 3 9 12
 
Lentil - 2 2 
Wild Lens 28 15 43
 
Faba bean 96 80 176
 

Food lequnes 191 470 661
 

Medicamg 157 - 157
 
Vicia 36 36
 
Lathwus 18 - 18
 
Trifolium 54 1500 1554
 
Others 248 248
 

Forage legumes E-6 1500 2016
 

Grand total 1007 5043 6050
 

slopes of the basaltic Jebel Al-Arab muntains in the province of 

Sweida, through the mre fertile, low-land sites in northern 

Syria, to high elevation linestcne slopes in the Anti-Lebanon 

momltains in the province of Damascus. The hiahest site was 

found at 1840 in a.s.l., which is a record altitude for this 

species. Seed storage protein electrophoresis revealed 
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significant differences in genetic diversity among these wheat 

populations collected from southern Syria. 

In Lebanon, 37 accessions of wild Lens and Cicer were 

collected from the coastal region and in Libya, 14 accessions of 

food legumes were collected (faba bean and chickpea). 

An ecogeographical survey of pasture and forage legumes was 

conducted in Tunisia, with 375 ecotypes collected from the 

central region and data was taken on the relative frequencies of 

various species. One-hundred -fifty ecotypes of pasture and 

forage legumes were collected from southern Syria to fill the gap
 

for this area in the collections.
 

A total cf 6500 accessions of cereals and legumes were 

evaluated for the IBPGR/ICAPDA descriptor list (Table 2). Multi­

variate statistical procedures were applied to the data of lentil 

and barley to study the relationships of landraces fran different 

countries and sub-regions. 

Jordanian ecotypes of Vicia and Lathyrus from recent 

collections were characterized in collaboration with NARS Jordan. 

Photothermal characterization of barley landraces from China, 

Algeria, Egypt, and Syria revealed very high diversity for basic 

parameters of the photothermal response (earliness per se, 

vernalization, and photopericd reaction) among the Chinese 

geruplasm. Some Algerian and Syrian landraces were heterogeneous 

in their response. 

The wild Lens collection was evaluated for agro-morphological 

traits and eight isozym'e loci. This data has been used to draw 

phylogeny trees for the genus which show that L. orientalis and
 

L. odemensis are the closest related wild Lens species. Genetic 

diversity for the wild Lens species were calculated using isozyme 

analyses data and L. orientalis was found to have the highest 

genetic diversity, followed by L. eLvoides. 

New introductions in 1992 increased the total number of 

accessions held in the genebank to more than 92000 (Table 3). 

Details on the status of ICARDA collections by country of origin 
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Table 2. Germplasn nultiplicatio, chazacterizatian and 
evaluation in 1991/92
 

Multiplied Characterized and/or evaluated
 

CCop (accessions) (accessions) (traits) 

Barley 1401 
 2340 18
 
Wild barley 67 133 18
 
Durum wheat 705 163 14
 
Bread wheat 616 177 14
 
Wild wheat 339 159 16
 

Cereals 3128 2972 -


C ickpea 729 1123 29
 
Wild Cicer 57 - _
 
Lentil 432 
 1860 30
 
Wild Lens 55 323 41
 
Faba bean 1005
 

Food legumes 2278 3306
 

Medicago 810
 
Vicia 1281 
 195 19
 
Lathyru 104 23 19
 
Trifolium 515 -

Others 2341 -


Forage legumes 5051 218 -


Grand total 10457 6496 ­

are presented in Tables A4-7 of the Appendix. 

Utilization of the GRU/ICARDA ger lasm collection was high in 
1992; more than 24000 seed sanples were distributed to users
 
worldwide. 
Two thirds of this number were used in West Asia and 
North Africa - the region mandated to ICARDA - either directly by 
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Table 3. Status of ICARDA collecticna by origin (Decer:er 1992) 

Number of accessims originated fran 

Other 
WA N A countries Unknovn Total 

Crop no. (%) no. (%) no. (%) no. 

Barley 
Wild Hordeum 

9233 
1391 

44.0 
90.3 

11545 
129 

55.1 
8.4 

190 
20 

0.9 
1.3 

20968 
1540 

Durum wheat 12222 68.9 4288 24.2 1241 7.0 17751 

Bread wheat 6665 93.2 138 6.1 48 0.7 7151 

Other Tritimn 1248 87.3 42 2.9 140 9.8 1430 

A~eqilops 1786 77.2 472 20.4 56 2.4 2314 

Cereals 32545 63.6 16914 33.1 1695 3.3 51154 

Chickpea 
Wild Cicer 

6700 
263 

78.9 
97.0 

1659 
8 

19.5 
3.0 

136 
-

1.6 
0.0 

8495 
271 

Lentil 3988 55.2 3205 44.3 35 0.5 7228 

Wild Lens 315 81.6 64 16.6 7 1.8 386 

Faba bean 1628 46.2 1354 38.4 541 15.4 3523 

Food legumes 12894 64.8 6290 31.6 '719 3.6 19903 

Medicaqo 
Vicia 

5791 
2247 

79.9 
48.8 

1107 
1147 

15.3 
24.9 

353 
1210 

4.9 
26.3 

7251 
4604 

Pisun 467 13.7 1791 52.4 1160 33.9 3418 

Lathyrus 
Trifolium 

1180 
2741 

83.3 
95.4 

228 
63 

16.1 
2.2 

9 
68 

0.6 
2.4 

1417 
2872 

Other genera 2218 81.1 516 18.9 - 0.0 2734 

Forages 14644 65.7 4852 21.8 2800 12.6 22296 

Grand total 60083 64.4 28056 30.1 5214 5.6 93353 
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NARS or indirectly through crop improvement programs at ICARDA 

(Table 4). 

Table 4. Distribution of ICAF L.gernplasm to users in 1991/92 

Food Forage Total
 
Cereals legumes legumes 1991/92
 

User no. % no. % no % no. 

WANA 4525 67.2 1855 27.5 357 5.3 6737 27.9
 

ICARDA 7147 77.5 1543 16.8 517 5.6 9207 38.2
 

Total
 
WANA 11672 73.2 3398 21.3 874 5.5 15944 66.1
 

Others 5069 62.0 2361 28.9 742 9.1 8172 33.9
 

Total 16741 69.4a 5759 23.9a 1616 6.7a 2 4 11 6b 0o0 

a Percent of the grand total.
 
b Grand total.
 

An "Agreement on Safety Duplication of ICARDA's Genetic
 

Resources Data at IBPGR" has been signed and a daca duplicate was
 

deposited in IBPGR, Rome. The data sets will be replaced
 

annually.
 

In the 1991/92 season, the Genetic Resources Unit started
 

Lusing "PSION Organizer II"dataloggers to speed up and facilitate 

coputerization of genetic resources data.
 

In 1992, ICARDA participated in various global and regional
 

genetic resources activities. The Center organized and hosted,
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in collaboration with IBPGR and other institutions, four 

inter ational events relating to genetic resources as follows: 

- Barley Core Collection meeting of a working group of the 

International Barley Genetic Resources Network (IBGRN); 

- West Asia and North Africa Plant Genetic Resources 

Workshop, organized jointly with IBPGR and. FAD, in which 

a collaborative network on plant genetic resources in 

WANA was established; 

- IBPGR/IDRC/ICARDA training workshop dedicated to a self­

teaching approach to the understanding, analysis, and 

development of genetic resources documentation systems; 

- International workshop on "Evaluation and Utilization of 

Biodiversity in Wild Relatives and Primitive Forms for 

Wheat Improvement." This workshop, which was attended 

by 60 scientists from 26 countries, reviewed the 

progress achieved and identified areas of research where 

emphasis should be placed.
 

Collaboration with IBPGR has been strengthened with the 

transfer of the iBPCM regional office for West Asia and North 

Africa from Rome to ICARDA headquarters in Aleppo, Syria. 

This Annual Report presents the activities as a unit,
 

irrespective of the diverse funding of several staff members a'id 

their projects. In order to facilitate the donors of these 

special projects to take notice of the achievements during 1992
 

the respective projects and their sections are listed below:
 

- "Enhancing wheat productivity in stress environments 

utilizing wild progenitors and primitive forms", funded 

by Italy, principal scientist Dr A.B. Damania, is reported 
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in Sections 1.2.3, 1.3.4, 1.3.8, 1.4.1, 1.4.2, 1.4.3, and
 

1.4.4.
 

- "Collection and characterization of gernplasm of wild 
relatives of wheat", funded by the Netherlands, principal 
scientist Dr M.W. Van Slegeren, is reported in Sections 
1.2.1, 1.2.3, 1.2.4, 1.3.5, 1.3.6, and 1.4.6.
 

- "Measuremnt of biodiversity within the Genus Lens" funded 
by ODA, U.K., Dr L.D. Robertson and Ms M. Ferguson, is 
reported in sections 1.3.12 and 1.4.7.
 

Two laboratories are associated with the r3RU: (1) the Seed 
Health Laboratory, and (2) The Virolcgy Laboratory. 

The Seed Health Laboratory has conducted testing for seed-borne 
pathogens/pests in all seed shipments coming into ICARDA or going 
abroad. 
The total number of lines tested from the received and
 
dispatched shiipnents were 11868 and 3319, respectively.
 

The field inspection of plots from the newly introduced 
germplasm grown at the post-entry quarantine area revealed no 
exotic seed-borne pathogen/pest during the season. 

In the Virology laboratory, the surveys for virus diseases 
focussed on faba bean necrotic yellow virus, luteoviruses, and 
lentil seed-borne viruses. The effect. of resistance to barley 
yellow dwarf virus (BYDV) in barley was studied in relation to 
BYDV movement. Seed sanples from the ICARDA international 

nurseries were tested for the presence of seed-borne viruses. 

The cleaning of the GRU/ICARDA barley germplasm collection from 

seed-borne viruses continued. 

New ELISA kits for detection of plant viruses were developed 
and distributed to the laboratories of national programs in the
 

WANA region.
 

J. Valkoun and GRU staff
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1.2. New aa1ected cr intwonrPlamn in 1991/92 

1.2.1 Collection of wild wheat relatives in Lebancn 

was jointly conductedA germplasm collection/herbarium study mission 

in Lebanon with the Agricultural Research Institute (ARI), Beirut, 

Lebanon. Based mainly on an extensive survey in the Beka'a valley by 

a rich country
Nicolas Rebeiz in 1988, it was known that Lebanon is 

A total of 39 geinplasm accessions andfor wild relatives of wheat. 

two herbarium sanples were collected in this mission. The germplasm 

follows: A ailops biuncialis (2), Ae. ovatacollection breaks down as 

(9), A. pereqrin var. perearina (11), Ae. speltoides var. 

(1), Ae. triuncialisspeltoides (2), Ae. speltoides var. liqustica 

(4), Hordeum bul.bsum (bulbs from I population), .J. spontaneum (1), 

and, in addition, Medicaqo sp. (6), c'nd Or.brychis sp. (1). Nicolas 

Rebhiz from the ICARDA-Terbol station supplied gerTplasm samples from 

Aegilops clindrica (1) and Ae. vavilovii (1)while visiting the 

station on the way back to Damascus. The accessions collected c: 

Aeqilops sp'. and wild Triticum s,)ecies in this and other GRU 

1.2.3 	 are givennissions (Sections 1.2.2, a .d 1.2.4) this year in 

Tables 5 and 6, respectively.
 

were follows: (1) the ChoufThe regions visited within Lebanon as 

to Sicun (Sa'da) and Tyrusmountains and the coastal region south 

east of Tripol i: Halba,(Sour); (2) the northern mountain area, 

Zgharta, Bcharre, and (3) the mountains 	east and northeast of Beirut: 

In in theBurmmana and the Jounid-Jbail a~ea. general, rainfall 

regions visited varies between 70C-iOOO mm annually, which is rather 

high for Aesilop species. The results of the mission may, 

therefore, b- scev-what disappointing, but is probably the maximum 

the muchthat could be expected. Nicolas Rebeiz's earlier survey in 

drier Beka'a valley, however, serves as a very good ccxcplemen.ation, 

so most parts of lJAbanon Can 1row be considered well covered for wheat 

wild relatives. T7iticm urartu, reported from the Mt. Hermon region 

in Lebanon, was, unfortunately, not found elsewhere. Hordeum 

bulbosum was collected only once, but this species is a weed in Leb­
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Table 5. New accessions of Aeilops and ALblyoppm resulting frcz 
1992 collection missions 

Species Armeniaa Lebanon Syria Total c 

Aegilops 

biuncialis 1/- 3/- 5/1 9
 
caudata - - 2/2 2
 
columnaris 5/2 - 1/1 6 
crassa 2/- - 1/- 3 
cylindrica 6/2 1/- - 7 
ovata - 9/- 3/- 12 
peregrina
 
peregrina - 11/1 1/- 12 

peregrina
 
brachyathera - -/1 ­

searsii - 4/1 4
 
speltoides
 
ligujtica - 1/- - 1 

speltoides
 
speltoides - 2/- 2 

tauschiid 3/2 - - 3 
triuncialis 5/1 4/- 3/- 12
 
vavilovii - 1/1 3/- 4 

Amblyopyrum
 

muticum 1/1 - - 1 

Total 23/8 32/2 23/6 78
 

a Repoited in Section 1.2.4. For all countries listed: left number 
= gernplasm; right number = herbarium sample. 

b Reported in Section 1.2.3. 
c Numbers refer only to gernplasm accessions. 
d Also known as squarrosa. 

anon and can be found everywhere. On the other hand, H. spontaneum 

proved to be very rare and was found only once at the sites visited 

on this mission. 

M. van Slageren and N. Suleiman (ARI, Lebanon) 
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Table 6. New accessic B of Triticum resulting from 1992 collection 
missions 

Species Armnia' Jordabc Syriad Totalf 

aestiviuff 5/- 5- 5 
tirropheevii 

araraticum 2/3 - - 2 
monC)COCC IM 

b=eot iCIII 4/4 2 3/2 7 
turqidum 

dicoccoides - 5 23/9 23 
uraltu 1/1 - 14/3 15 

Total 12/8 12 40/13 52
 

a RetyDted in S ti n 1.2.4. For all countries listed: left number 
-4er plas,,; riaht. number - herbarium sample. 

b Rrr tecd in ection 1.2.2. 
(7 NIlihips re[. r-- ' tyo germplasm accessions. 
d :.Pero'Ted in k uectn 1.2.3. 
e : Inc 'l-s ciaJ i iars and landraces. 

1.2.2. Collection of wild wheat relatives in Jordan 

Jordan 1Io:.ts : tite oeiter of genetic diversity for wild emmer 

weat (T. dirc'' .Therefore, collection and consevation of 

native :'i5' : ,thi,-S .' receives high priority. 

A c-311-c'i - r tr pi-eviously collected sites was conducted 

jointly with : J7 aian national program in June, 1.992, to attempt 

to st i p pU1 t : dyrnamics of T. dicoccoides over years and 

Iocat :vns. ii tr-,t-al, 18 sites were revisited and and the mission 

result.:dn 11., ',- ' rp ations and 1059 single head sanples of 

T_. di-m_ ri ad 2 pulations and 35 single head samples of T. 

boeotirurn. Tli-<letd nterials will ba planted in the 1992/93 

seas)n in i- VIC7RDA iDst-qualantine field as a joint activity 

b~tween (PVI A'iIJA and the Jordan University for Science and 

Technolocy (21J1) . 

B. Humeid, M. Hamran, A. Jaradat (JUST, Irbid), and Z. Thopsun 

(NCARTT, Aman). 
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1.2.3. Collection of wild wheat relatives in Syria 
West Asia is the primary center of diversity and origin of cultivated 
wheat (Triticum species). A number of wild progenitors and 
relatives, primitive forms, and old varieties of this crop are 
indigenous to this area of the world. Syria forms part of the 
'Fertile Crescent', which is particularly rich in diversity of wild 
relatives and progenitors of modern wheats. In order to collect this 
valuable germpldsm, missions were mounted in the last week of June
 
1992, to areas around the town of Afrin in northwest Syria and in the 
provinces of Damascus and Suweida in scriuern Syria. The latter 

areas had received a record amount of snowfta P in February this year 
and the observation of the effects of this Drlm of stress was also 
interesting. The explorations were carried out jointly with the 
Agricultural Research Center at Douma near Damascus. 

In the areas before Afrin, in the province of Aleppo, collections 
of T. boeoticum, T. urartu. T. dicoccoides, and H. spontaneum were 
taken near the village of Deir Al Jamal. These were mostly found 
growing on roadsides or on dividers between cultivated fi.elds of 
cereals, leguim s or occasionally in fig and/or olive groves.
 

During the last week of June, tht:- provinces of Suweida and 
Damascus were explored and population samples, as well as single 
spike samples, were collected as follows: T. hbeoticum (3), T. ttartu 
(14), T. dic-ccoides (23), Ae. biuncialis (5), Ac. caudata k 

2 ), Ae. 

colunmnris (1), Ae. cnrassa (1), A,. ovata (3), Ae. i-orqrina (1), Ae. 

searsii (4) , Ae. tn-iuncialis (3), and Ae. vavilovii (3). All 
boeoticurn samples were collected in amascus province, the team did 
not come across t.his soecies in Suweida. In addition, 19 herbarium 
samples were nadie, iminly of the wild Trit-icum species. These 
sanples were collecteod frcn o near ti e [ol!owing villages: Salkdiad, 
Rashida, Sfir'af, Slh , S-Iaka'ca, ALu 1 b-,ib, an- Bithiana inSilih Th 

the Suwe c ar-ea, n kikeya, Rawda, Wad l Hancon, Ain Hawar, and 
Abu Zaad in the Bloul dZabcLni in Danmscris pr.ovince. A hybridn area 

between T. durum and ''. dicc-co ides was also observed near On Dubeib 
village in the Suweic-i area, providing evidence of gene exchange and 
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evolution in nature. Also, sympatric samples of Ae. searsii, T. 

urartu, and T. dicoccoides were found in these areas. 

A sample of T. urartu was observed in the muntains above Bloudan 

at an elevation of 1840 m a.s.l. At this height, it was not 

surprising that it was still green, with maturity at least a month or 

so later than samples at lower altitudes. This has been the highest 

reported altitude for this species in the 'Fertile Crescent' or 

elsewhere, to the best of our knowledge.
 

It was concluded that there is some danger of genetic erosion of 

the wild species of Triticum and A ilos due to overgrazing, 

disturbance, and rapid urbanization as a resit of an upsurge in the 

economy. For example, near Bloudan the team found an area where 

Aeqilops species were growing naturally in great abundance. However, 

a part of this area was encroached upon by a horticulturist who had
 

cleared the field to grow peaches, cherries, plums, and vegetables.
 

Another problem was overgrazing. Also, in the Suweida region a
 

considerable number of fields left as fallow were grazed by small 

ruminanits. 

It is fotLunate that there had been good rains in 1992 in the 

region, thus providing enough green cover for the small ruminants to 

graze. But in years of drought, it is conceivable that several 

hectares of fields supporting wild wheat relatives would be grazed by 

a succession of flocks of small ruminants, as was observed by the 

team chis year. Moare such destruction of the natural habitat of 

these species may 1? expected in the future. 

Conservation of wild plants is most effective in their natural 

habitat. If t:his is thieatened, selected sites may require 

protection. Ifence, the (Gnetic Resources Unit is taking steps to 

develop proj cts, with ex..nta IILunding, in collaboration with the 

n-ational prcxl. :,l of Joldaln, 1,Auion, anid Syria to conserve this 

genetic divrsity in1 S;It- w hii- such area which tivts attention is 

located just ut .;i, kh. vill'aqt, ill Suweida province 

J. Valkoun, A.B. Damania, M. van Slageren, P.A. Gandilyan (AAI, 

Arn~ia), M Hamran, and Kh. Obari and Y. Waghani (ARC, Douma) 
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1.2.4. Collection of wild wheat relatives in Armenia 

From 11-18 June, 1992, a joint collection mission was held in 

Armenia with the Armenian Agricultural Institute (AAI), Yerevan, 

Armenia. Due to the difficult situation in the country, trips could 

only be made in the larger vicinity of the capital Yerevan. The 

expert knowledge of the Armenian counterpart, Dr P.A. Gandilian, 

greatly contributed to the success of the mission. All known 

Aegilop and wild Triticum species for Armenia were found, as well as 

Amblyopvrum muticum. In all, 35 accessions and 20 herbarium 

specimens were collected. Thie gerupliasm collection breaks down as 

follows: Aeqilops biuncialis (1), Ae. columnaris (5), Ae. crassa (2), 

Ae. cijdrica (6), Ae. tauscbii (also known as Ae. squarrosa) (3), 

Ae. triuncialis (5), Amblopyru muticum (1), Triticum timopheevii 

ssp. araratic-m (2), T. monococcum ssp. boeoticum (4), T. urartu (1), 

and the cultivated T. aestivum (5). Except for Ae. biuncialis and 

crassa, and the cultivated bread wheat, herbarium material was also 

collected of all species. In addition, herbarium material was made 

from natural hybrids occurring among their parents (citation of 

female parent x male parent) : Ae. crassa x cylindrica (1), Ae. 

cylindrica x columnaris (1), and Ae. cylindrica x T. aestivum (2). 

The bread wheat material included a released cultivar, "Armeniaca
 

60', the old Armenian cultivar "Kangun", and three landraces growing
 

as mixtures within these cultivars.
 

A large grassland adjacent to and including the Erebuni Nature 

Reserve northeast of Yerevan yielded most of the wild species 

mentioned above. The dominant cover consisted of Aeqilops 

triuncialis, representing the laigest population ever encountered and 

estimated to exceed 50 hectares. Amblyopvrum muticum has been 

considered a sprcies of iiogs (as Ae. mutica and occupying the 

monospecific subgenus A1Tbhyorp-m, according to Harrmer, 1980). From 

its creation by Boissier in 1844 on, however, it has been considered 

to be taxonrjnically intermediate betweesn Aecgilops and Aqropyron. 

Davis !!985, , in his Flora of Turkey, cites Amblyopyvrm as a separate 

genus thot is intersterile with Aeqilops. It has long been 
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of the Anatolian highlands in Turkey.considered an uncommn 	species 

is thus far the only one known from outsideThe Armenian location 

that country, ending its status as an endemic for Turkey. Revisiting 

the site, discovered earlier by Dr Gandilian, a large population, 

including both known varieties, muticum and loliaceum, was found just 

outside the protected area of the Erebuni Reserve, and duly collected
 

as germplasm and herbarium terial. The Resei.,e also yielded the 

rare subspecies araraticum of Triticum timopheevii, as well as 

various 'Priticum boeoticun populations, whereby black- uld white­

spiked plants were collected separately. Also interesting, in this
 

now protected area, T. urartu was discovered and published for the 

first time in 1935 by the PAm-nian botanist Thuoanian. This "locus 

classicus" was also revisited, providing a confusing mixture of 

urartu and black and white-spiked bo=-oticum. 

At places where the grassland next to the Erebuni Reserve bordered 

a field of bread wheat-, the natural hybrid of Ae cylindrica with T. 

asaestivum was found. This hybrid has been described by Gandilian 

x Aeilotriticum cylindhoaesivum Gandil. in 1976, but the earlier 

name x Ai I otritic-um sancti-andreae (Degen) Sc from 1951, based on 

Aeqilops sancti-andreae So6 1917, must have preference according to
 

the rules of botanical nomnclature. In the experimental garden of 

Institute in Yerevan the hybrid Ae. cylindrica xthe Botanical 
canyoncolumnaris was ftud among the parental species. in the of 

the Rasdan river, flowing through Yerevan, the rare hybrid Ae. crassa 

x bread wheat was louno on a ruderaL site. 

M. van Slageren and P.A. Gandilyan (AA1)
 

1.2.5. Collection of wild relatives of food legumes in Lebanmn
 

To enrich the ICIARDA collection of wild food legume relatives, a 

joint collection mission in i banon with the Agricultural Research 

Institiute, Beirt, Dblbanon (ARI) was conducted in May, 1992. This 

seven day collection mission visited 17 sites and resulted in 16 

geriplasm samples of Lens (15 accessions of L. ervoides and 1 

accession of L. orientalis) and 5 accessions Cicer (all C. judaicum). 
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The areas covered by the mission included the provinces of Beirut, 
Saida, Sour, Junie, Jubeil, Bitron, and Tripoli and were all coastal 

sites.
 

N. Suleiman (ARI) and A. Ismail 

1.2.6. Collection of food legumes in Libya 
A joint collection mission with the ARC, Libya as conducted 24 May
 

to 6 June, 1992, to collect food legumes and their wild relatives.
 

This 14 day mission visited 14 locations and resulted in 11 

accessions of faba bean (Vicia faba), 2 accessions of chickpea (Cicer 
arientum) and one accession of wild Lns (L. cxtm _nsis). The 
provinces visited included Benghazi, A1-Marj, Al 'Peoda, Damra, 
Musrata, Al Kurus, Tripoli, Azzawiyah, Cairyan, Pa-hc oieli Yal yen, and 
Nalut. These accessions, with what already e.ists in the ICARDA 
geruplasm collection from Libya, now well rerre-ent: 1he diversity 
that exists in Libya for food legunms. 

M. Al Shareif, Y. Qn. Shoaeb and F. Sumeida (ARC, Tripoli) and A. 

Ismail 

1.2.7. Collection of pasture and forage legumes in Syria 
During the period 14 to 20 June, 1992, a joint seven day mission to 
collect pasture and forage legumes was conducTed with the 
Agricultural Research Center, Douma (ARCD) in the southern provinces 
of DerA'a, Qunaitra, and Sweida. The objecrivw, cf t missiin was to 
collect the pasture and forage leguiTms frcm t-Ivse :.'. i, es wi ch iad 
not been previously collected in.
 

Twenty-three sites were collected and 150) a :oessions were 

collected. The accessions were fron 14 genera (Tabl 7) with the 
greatest number from Trifolim (56), 9i i,-eri an ViiJa 1.20 each). 
Soil samples were taken at each site to evA ,,e to <,auat, soil 
characteristics to relate to distrbutici. of the pCio-s collected. 
Rh. Obari, G. M. Ali and H. Hariri (ARCD), and A. Shehadeh and F. 

Sweid 
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Table 7. Frequency of pasture and forage legume genera collected in 
Syria in 1992 

Genera 	 No. of accessions Frequency (%) 

Madicago 20 13.33 
Trifolium 56 37.33 
Astragalus 15 10.00 
Scorpiurus 3 2.00 
Hymenocarpus 5 3.33 
Trigonella 3 2.00 
Pisum 3 2.00 
Vicia 20 13.33 
Lathyrus 14 9.33 
Onobrychis 4 2.66 
Coronilla 2 1.33 
Hippocrepis 2 1.33 
Biserrula 2 1.33 
Cicer 1 0.66 

TOTAL 	 150 100.00
 

1.2.8. 	 Ecogeographic survey of pasture and forage legumes in 

Tunisia 

The objective of this mission was to collect useful pasture and
 

forage legume genetic resources from south central Tunisia in the
 

range of 200 to 400 mm rainfall in a joint collection mission with
 

the Pasture, Forage and Livestock Program, ICARDA (PFLP), and the
 

Tunisian national program (Inscitute National de la Recherche de
 

Agronomiqe Tunisie, INRAT). Ecotypes of forage legumes were
 

collected and divided with INRAT and plans established for
 

multiplication, characterization, and evaluation of populations 

collected.
 

The mission was conducted 26 June to 5 July, 1992, and covered the 

following locations: Sfax; Kasserine; Sbeitala; Kairouan; Thugga; 

'Ibboursouk; and Tnis. locitions for all sites are given in Figure 

2 in Section 1.1 of this Report. 

During this mission, 375 accessions fiom 16 genera and 49 species 
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were collected of pasture and forage legumes (Table 8). The largest 

nuizber of accessions were of Medicao, with 12 species, and of 

Astragalus, with 7 species. Iinportantly, 30 accessions of 

Hilpocrepis species and 21 accessions of 5 Hedysar m species were 

added to the ICARDA collection. 

A. Zoghlami and H. Hamai (INRAT) and L.D. Robertson and A. Khatib 

(PFLP) 

Table 8. Distribution of genera and number of samples collected of 
each species of pasture and forage legumes in Tunisia in 1992 

Number of Number of Frequency 
Genera species sairples (%) 

Astragalus 7 51 13.60
 
Coronilla 2 22 5.87
 
Hedysarum 5 21 5.60
 
Hippocrepis 3 30 8.00
 
Hordeum 1 1 .27
 
Hymenocarpus 1 1 .27 
Lathyrus 2 3 .80 
Lolium 1 3 .80 
Lotus 3 17 4.53 
Medicago 12 131 35.20 
Melilotus 2 19 5.06 
Ononis 1 2 .53 
Scorpiurus 1 29 7.47 
Trifolium 1 1 .27 
Trigonella 4 24 6.40 
Vicia 3 20 5.33 

TOTAL 49 375 100.00
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1.3 Gmrplam1t3PirH -1 -Kerrn ard vbta 

1.3.1. Evaluation of barley fran the USDA collection 

A large number of new accessions received from the USDA collection
 

(1603 accessions from 30 countries) were multiplied and evaluated 

in the field using a non-replicated design with repeated checks.
 

Accessions were planted November 17, 1991, in plots of two rows,
 

1 m long, with 0.35 m between rows and 0.70 m between plots.
 

The main objective of the study was to characterize the 

gernplasm in the eco-geographical conditions of northern Syria 

using the following set of 17 descriptors: growth habit (GHA), 

frost damage (FRD), leaf color (LFC), growth class (CCL), days to 

heading (DHE), days to maturity (W.), flag leaf width (FLW), 

kernel row nurmbea (RNO), hoodedness/awnedness (H/A), awn roughness 

(ARG), spike density (SDE), resistance to lodging (LOD), awn color 

(ACO), kernel covering (CO), powdery mildew reaction (RvR), 

plant height (PLH), and 1000-kernel weight (KWT). 

This characterization data was used for computation of
 

descriptive statistics and multivariate statistical analysis to
 

assess the discriminative power of the descriptors used and to
 

determine relationships among geinrplasm groups based on origin. 

Countries with less than 10 accessions (Argentina, Bolivia, Egypt, 

Ethiopia, Iraq, Libya, Morocco, Romania, Tunisia, and USA) were 

excluded from the multivariate analyses.
 

Most accessions were classified in the intermediate grcth habit 

category, but there was considerable variation in relation to 

country of origin. Short plant stature was typical for Iran, 

Yemen, and Pakistan, while geimplasm from Finland was the tallest 

(Table 9). Yugoslavia and Australia had a high proportion of 

prostrate types (69.8 and 68.2%, respectively), while Japan and 

Nepal displayed more erect types (72.2 and 38.6%, respectively). 

Light-green leaf color was typical for barley from Pakistan 

(71.7%) and this category was also frequent in Indian genrplasm 

(40.7%). 
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Table 9. Country neans for FRD, DHE, lm, PHT, and KWT for barley
accessions fran 20 countries 

Origin Code No, acc. FRDa DIE IM PHT KWT 

Australia AUS 7.3
22 140.1 170.4 78.3 44.6
 
China 
 s-N 74 7.0 142.7 176.3 76.0 36.6 
Czechoslovakia CSK 51 146.67.2 179.1 79.9 40.5 
Spain ESP 
 196 7.3 153.3 185.9 75.7 40.1 
Finland FIN 6.8 176.125 145.5 88.4 35..-
Germany FRG 127 6.7 147.9 181.6 82.9 42.3
 
Greece GRC 7.3
13 147.1 181.2 84.2 35.4
 
Hungary 
 HUN 11 6.8 150.9 183.5 71.4 42.2 
India IND 5.9 175.2145 140.0 73.5 39.3
 
Iran IRN 16 7.1 143.8 175.' 63.1 44.5
 
Japan JPN 18 6.1 
 143.0 178.4 70.8 32.0
 
Nepal 
 NPL 176 6.0 140.5 1*73.6 83.3 33.5 
Pakistan PAK 5.6 176.792 143.5 66.5 34.8
 
Peru PER 93 6.4 146.0 179.9 79.1 40.0
 
Poland POL 6.8
38 147.6 183.5 72.3 40.7
 
Portugal 
 PRT 10 7.4 148.4 183.2 80.3 42.8
 
USSR SUN 7.5
2'9 149.3 182.0 76.1 40.3

Turkey TUP. 
 86 7.0 152.1 185.0 72.5 35.5
 
Yemen Y34 6.2
13 139.0 171.8 64.6 50.2
 
Yugoslavia 
 YUG 199 8.0 154.1 185.3 74.2 36.2 

lbtal/rean 1434 147.06.8 180.1 76.4 38.1 

a : For descriptor abbreviations, see text.
 

Approximately half of the accessions were classified in the 
spring growth class. ll barley accessicns from Bolivia (7 
accs.), Egypt (5 accs.), and USA (6 accs.) belonged to that 
categvory. Thle high proportion of the spring category was also 
found in jtuplasm from India, Nepal, and Yemen (> 90%), Australia 
and China (> q0%) and India, Japan, Pakistan, and Finland (>70%). 
The winter growth class category prevailed in barley fron 
Yugoslavia and Romania (>70%), and Spain and Turkey (>50%). 

Six-row accessions were more frequent than two-row ones (70.6 
vs 28.7%). All entries from Pakistan, Portugal, and Rcmania were 
six-row barley. The high proportion cf this row type was found as 
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well in Indian, Japanese, Nepalese, Peruvian, and Yugoslavian 

germplasm (>90%). However, two-row barley was typical for 

Czechoslovakia, Finland, Germany, Hungary, Poland (>90%), and 

Australia (86.4%).
 

Dense-spike types prevailed among the Japanese accessions 

(61.1%) and were comon in the Portuguese germplasm (50.0%) . Mbst 

of the barley accessions had covered grains (81.0%), however, 

naked barley prevailed in barley originating from Peru (76.3%), 

Pakistan (73.9%), and Japan (61.1%) and was also ccxmn among 

Chinese accessions. Genrplasm from Yeren and Australia (nostly 

two-row barley) had the largest and that from Japan the smallest 

grains (Table 9). 

Mean values in Table 9, as well as frequency distributions, 

indicate a high level of frost tolerance in germplasm from 

Yugoslavia, Romania, and USSR ,52.3, 50.0, and 31.0%, respect­

ively) . 

Earliness was characteristic for Yemen, India, Australia, and 

Nepal, whereas barley from Yugoslavia, Spain, and Turkey was late 

in heading and also in maturity (Table 9). Australian germplasm 

had the earliest maturity, due to its short grain filling period. 

Phenotypic correlations among the descriptors revealed that 

plant height was not strongly associated with the other traits. 

Row type was correlated with flag leaf width (-0.54"') and kernel 

weight (0.42"'). Surprisingly, frost damage was more strongly 

correlated with growth habit (-0.45"') than with growth class 

(-0.40"') . This might indicate that the classification into growth 

class categories was more related to photoperiod than to
 

vernalization response. This assumption is further supported by
 

the high correlation between growth class and days to heading 

(-0.89"') and the multiple regression equations in Section 1.4.5 of 

this Annual Report, which show a high effect of photoperiod 

sensitivity on heading time in the field.
 

One-way analysis of variance revealed that with DI-E, DMA, and 

GCL, most of the variation was due to differences between 
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countries, while with the other descriptors, the within-country 

variation was more important (Table 10). Descriptors, either 

related directly to adaptation (days to heading and days to 

maturity) or correlated with these traits (growth ciass), had a 

high proportion of between country variation (Table 10). For 

other descriptors, the between country variation was lower than 

50%. 

Table 10. Partitioning of variance for different descriptors to 
between and within countries variation (in %of total) for barley 
accessicns frcn 20 countries 

Source of variation
 

Between Within 
Descriptor Abbrev. countries countries 

Growth habit GHA 42.5 57.5 
Frost damage FRD 39.3 60.7 
Growth class GCL 61.6 38.4 
Days to heading DHE 64.2 35.8 
Days to maturity DMA 58.4 41.6 
Spike density SPD 15.3 84.7 
Lodging LOD 44.0 56.0 
1000-kernel weight KWT 30.8 69.6 
Plant height PHT 34.8 65.2 

Degrees of freedom 29 1601
 

Plant phenology was also associated with the average latitude 

of the country of the germplasm origin, as shown by the simple 

correlation between the average country latitudes and days to 

heading of r=O.57". 

Discriminant analysis was applied to 17 descriptors to estimate 

the importance of the descriptors for classification, assessing 

the similarity of germplasm from the different geographical 

origins by use of misclassification data, and obtaining group
 

centroid values which were used in a subsequent hierarchical 
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cluster analysis. 

The first four canonical discriminant functions contained 49.5, 

18.4, 9.1, and 6.3%, respectively, of the total between-group 

variance. The variables days to heading, growth class, days to 

maturity, lodging, and frost damage were strongly correlated with 

the first canonical discriminant function (0.62, -0.59, 0.50, 

-0.43, and 0.40*, respectivelyl. Row type was correlated with the 

second (r=0.82") and kernel cover with the fourth function 

(r=-0.59") . 

Large countries (China, USSR, and Turkey), which included 

regions with different agro-ecological conditions and different 

Table 11. Summary of the classification by discriminant analysis 
for barley accessons from 20 countries
 

No. Correct Misclassifications in % 
Country acc. class. (%) (for frequencies >7.0%) 

Australia 22 72.7 CSK-9.1
 
China 74 21.6 PER-16.2, IND-12.2, AUS-12.2,
 

JPN-9.5 
Czechoslovakia 51 49.0 POL-15.7, FRG-II.8, HUN-7.8 
Spain 196 44.9 YUG-12.8, TUR-12.8 
Finland 25 84.0 -
Ger any 127 51.2 CSK-12.6, HUN-10.2, POL-7.1 
Greece 13 46.2 ESP-15.4, PRT-15.4, HUN-15.4 
Hungary 11 54.5 FRG-18.2, POL-18.2, GRC-9.1 
India 145 50.3 NPL-17.2, PAK-13.8 
Iran 16 62.5 YEM-12.5 
Japan 18 61.1 CHN-II.1, NPL-1.I 
Nepal 176 54.5 IND-ll.4, CHN-8.5, JPN-8.5 
Pakistan 92 76.1 IRN-7.6 
Peru 93 73.1 PRT-7.5 
Poland 38 68.4 CSK-13.2, HUN-7.9 
Portugal 10 90.C DJR-i0.0 
USSR 29 31.0 ESP-13.8, CSK-10.3, Y[L-I0.3 
Turkey 86 40.7 YUG- 15. 1, POL-9.3 
Yemen 13 69.2 IND-15.4, IRN-7.7, FRG-7.7 
Yugoslavia 199 73.4 ESP-10.6, IUR-7.0 

Total 1434 56.1
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types of germplasm, displayed a higher proportion of misclass­
ifications (Table 11) . The incorrectly classified cases indicated 
the type of within-country heterogeneity involved and the 
misclassifications in Table ii usually follow the clustering 
patterns resulting from the hierarchical cluster analysis (Figure 

3).
 

Rescaled Distance Cluster Combine
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Figure 3. Cluster analysis for barley accessions frm 20
countries of origin based on group centroids of 12 significant
canonical discriminate functions 

The first twelve canonical discriminant functions, i.e., the 
significant ones, evaluated at group means (group centroids) in 
the discriminant analysis were used for hierarchical clustering. 

The dendrogram (Figure 3) computed by using the average linkage 
method (between groups) shows a high similarity within the Central 
European germplasm (Czechoslovakia, Germany, Poland, and Hungary). 
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This cluster is also associated with Finland. Another large 

cluster involves the Mediterranean countries (Spain, Turkey, 

Yugoslavia, Greece, and Portugal) and the former USSR. The two 

clusters are well separated frcm the Asian group (Chiua, India, 

Nepal, and Japan), which also included Peru. Australia, Yemen, 

and Iran formed a very loose association, somewhat apart from the 

other clusters.
 

The hierarchical cluster analysis revealed that the countries 

of origin my he grouped into larger groups which are mutually 

different 	in several aspects. For example, the central European
 

group consists mostly of two-row, malting spring barley; the 

Mediterraneam germplasm includes six-row, winter or facultative 

types; and the Asian group has a high proportion of the naked, 

mostly spring barley. 

J. Valkoun 	and B. Humeid 

1.3.2. 	 iltiplication and characterization of new barley 

gernplasm 

A total of 877 seed samples of barley received from or collected 

in different countries (Czechoslovakia - 25, Hungary - 140, Libya 

40, Jordan 	- 54, Russia - 41, Tunisia ­-76, Yemen - 75, Japan ­

115, and Nepal - 311) were planted during the 1991/92 season in 

the ICARDA post-quarantine area. The accessions were planted with 

six ICARDA checks (Harmal, Arar, Tadmor, Roho, Radical, and 

Steptoe) in mid-November, '991, and in late December for Nepal 

accessions.
 

The germplasm was planted in non-replicated plots of 1-2 rows 

of 1.0 m length and 0.45 m between rows and 0.9 m between plots, 

except for germplasm from Nepal, where the plots were 1.0 m long, 

with 0.3 m between rows and 0.6 m between plots. 

The germplasm was scored for the following descriptors: growth
 

habit (GHA), frost damage (FRD), leaf color (LFC), growth class 

(GC.L), days to heading (DHE), days to maturity (DMA), flag leaf 

width (FLW), kernel row number (RNO), hoodedness/awnedness (H/A), 
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awn roughness (ARG), plant height (PLH) in cm, spike density(SDE), 

resistance to lodging (LOD), awn color (ACO), kernel covering 

(KC0), 1000-kernel weight (KWT) in g, powdery mildew reaction 

(RvIR), and grain yield/plot (WY) in g. 

A large diversity was found for most descriptors. All 

accessions from Libya and all but one from Nepal were six-row 

barley. This row type was also most prevalent in Tunesian barley 

landraces. Yemeni barley landraces were the earliest, while those 

fran Tunisia were the latest (Table 12). 

Table 12. Descriptor means for countries of origin for nw 
accessions of barley and the checks
 

Origin No. acces .a DHP IA PL KWT PGY 

Country 
Libya 76 140.0 173.4 68.7 40.0 322.8 
Yerren 75 134.9 167.1 61.2 46.1 228.0 
Japan 40 141.3 176.3 65.8 36.3 239.1 
Jordan 54 141.8 173.7 67.1 47.3 370.4 
Tunisia 115 151.3 188.3 74.0 48.6 263.7 

Checks 
Harmal 18 129.0 162.5 62.8 48.4 280.2
 
Arar 17 131.6 166.9 68.2 34.1 243.0 
Tadrmr 14 130.8 162.5 63.0 44.8 323.4 
Roho 14 133.7 167.2 56.6 52.8 260.6 
Radical 13 146.8 178.7 53.3 34.9 241.9 
Steptoe 12 145.1 179.3 80.4 44.5 495.0 

a No. of plots for checks. 
b For abbreviations, see text. 

Gernplasm from Jordan and Libya showed the best adaptation to 

the semi-arid agroecological conditions of northern Syria and a 

number of accessions from both countries exceeded the wean plot 

yield of the best check (Table 13). The characterization data is
 

to be published in a catalog. 

J. Valkoun and B. Humeid 
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Table 13. Characterization of new high-yielding accessions of 
barley (plot yield higher than mean of the best check)
 

ICs origin RmY' rm PMR EmE r PLH Kwr Pcw 

118696 Algeria 1 1 3 152 182 86 41 691 
118699 Afghanistan 1 5 3 152 182 65 40 666 
119152 Jordan 2 3 7 139 171 70 45 608 
119135 Jordan 2 3 7 149 170 72 41 599 
120672 Libya 1 3 3 141 182 88 47 587 
120679 Lib'ya 1 3 3 141 174 84 46 582 
120673 Libya 1 3 3 141 182 77 48 581 
120674 Libya 1 3 3 143 18 H4 5[ '-)6 
119171 Jordan 2 5 7 140 171 78 40 565 
119162 Jordan 2 3 3 140 171 70 52 562 
118698 Afg1hanistan 1 3 5 152 182 83 41 556 
119164 Jordan 2 3 3 141 171 68 48 551 
119172 Jordan 2 5 3 139 171 75 49 540 
119153 Jordan 2 5 5 139 171 71 54 536 
120947 Tunisia 1 3 5 149 193 86 51 536 

120671 Libya 1 3 3 135 182 82 47 534 
118684 Iran 1 3 5 155 182 78 36 530 
120670 Libya 1 3 3 145 182 79 47 528 
119131 Jordan 2 3 5 140 171 68 50 526 
118687 USSR 1 3 3 147 179 88 38 524 
120710 Libya 1 5 3 138 171 68 42 521 
119157 Jordan 2 3 3 138 167 62 45 518 
118662 Iran 1 5 3 147 182 74 40 516 
119128 Jordan 2 5 3 140 171 72 53 515 
120680 Libya 1 3 3 145 182 76 48 511 
118691 'Tunisia 1 3 3 149 185 88 46 509 
119193 Tadzhikistan 2 1 3 147 179 83 56 508 
120782 Yemen 2 3 3 135 171 68 51 504 

118695 Tunisia 1 5 157 190 85 42 501 
119173 Jordan 2 5 b 141 171 76 55 501 
120676 Libya 1 3 3 145 179 73 47 499 
119166 Jordan 2 3 3 141 171 70 45 496 

a 	 lCB=ICARDA accession number. 
b 	 RNO=row number, 1=six-row, 2=two-row; LD=lodging resistance,
 

1=excellent, 9=very poor;RPR=powdery mildew resistance,
 
0=resistant, 9=very susceptible; for other abbreviations, see
 
text.
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1.3.3. 	 Miltiplication and characterization of wild barley 
A total of 122 bulk population samples ot wild barley H. 
spontaneum, collected from Jordan (89), Syria (22), Turkestan (8), 
Uzbekistan (2), and Tadzhikistan (1) were planted in the post­
quarantine area for multiplication and characterization. The 
germplasm was planted in mid-November, 1991, in a non-replicated 
nursery with two types of ICARDA checks: wild type checks (41-1, 
41-5) and 	 cultivated type checks (Harmal, Arar, Tadmor, Roho, 
Radical, and Steptce). 

The plots 	were 2 rows, 1 in long, with a distance of 0.45 m 

between rows and 0.90 m between plots. 
The accessions were evaluated for 18 descriptors: growth habit, 

frost damage, leaf color, growth class, days to heading, days to 
maturity, 	 flag leaf width, row type, hoodedness/awnedness, awn 
roughness, 	 canopy architecture, node pignentation, plant height, 
spike length, awn length, peduncle length, peduncle extrusion, and 
powdery mildew reaction. 

An extensive diversity was found in most of the characters 
evaluated. The characterization data will be analyzed jointly 
with the collection site information, to established associations 

between the two types of data. 

J. Valkoun 	and B. Humeid 

1.3.4. 	 Characterization and multiplication of new wheat 

gernplasm 

Durum wheat
 

A total of 163 seed samples of durum wheat landraces originating
 

from Tunisia (100), Yermen (56), and Jordan (7) planted duringwere 
in 1991/92 season in the post cuarantine area in the same way as 
the wild barley geniplasm (see Section 1.3.3). Haurani and Om 
Rabi were 	 used as checks. 

The following characters were scored: Growth nabit, frost 
damage, growth class, days to heading, days to maturity, plant 
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waxiness, awnedness, spike length, plant height, spike density, 

lcdging, 1000-kernel weight, grain color, and kernels per spike. 

Bread wheat
 

In the 1991/92 season, a total of 162 seed samples of bread wheat
 

(5),originating fran Czechoslovakia (23), Turkey (38), Russia 

Japan (129), Jordan (12), and Thnisia (84) were planted in the 

area for multiplication and characterization usingpost-quarancine 
as in durum wheatthe same experimental design and descriptors 


above.
 

Primitive forms and wild Triticum
 

A set of 26 seed samples of T. compactu n, T. dicoccoides, and T.
 

urartu collected 	fron Uzbekistan (2) and Syria (24) were planted 

1991, with three ICARDA checks: Mexipak, Cham-4in mid-November, 

Another set of 112 sairples was received from
and Sonalika. 

T. polonicun,CIMV1YT, comprising Triticum dicoccum, T. nonococum, 

sphaerococcum. The materialsT. carthliu., T. 	 cL umah,and T. 

were planted in 2 row plots of 0.45 m row width and 0.9 m 
apart.
 

The following characters were ,;cored: Growth habit, frost 

heading, days to maturity, plantdamage, growth class, days to 

awn
waxiness, maturity time, plant heigilt, spike length, length, 

peduncle length, and peduncle extrusion. 

A. B. Damania, B. Humeid, I. Abu Maizer, and M. Hamran 

1.3.5 Characterization of Aeqilops genrplasm
 

A set of 159 entries frcn Algeria, Armenia, Azerbaijil, Bulgaria,
 

and UzbekistanLibya, Syria, Tadzhikistan, Tunisia, Turkmenia, 

unreplicated nursery with three systematicallywere plented in an 
Acc. no. 400061; Ae.


repeated checks (Aeilops searsii, 

Acc. no. 400067) and,triuncialis, Acc. no. 400021; Ae. vavilovii, 


in addition, a fourth randomized cneck (Ae. biuncialis, Acc. no.
 

400831).
 



Table 14. Mimi==, maximum, mean and standard deviation for 3 descriptors for Aflop geniplarn (1992 evaluation) 

Aegilops 
species 

No. of 
tested 

acc. Min. 

Plant Height 

Max. Mean 

(cm) 

SD 

Nmber of days to heading 

Min. Max. Mean SD Min. 

Number of spikelets 
per spike 

Max. Mean SD 

biuncialis 
columris 
crassa 
cylindrica 
ovata 
peregrina 
speltoides 
squarrosa 
triaristata 
trimuncialis 
unbellulata 
ventricosa 

3 
3 

18 
21 
18 

4 
3 

39 
3 

34 
4 
5 

17 
33 
32 
35 
13 
21 
44 
20 
24 
29 
17 
33 

49 
39 
76 
67 
40 
39 
82 
58 
32 
54 
38 
60 

31.6 
36.0 
50.2 
50.1 
25.8 
30.3 
59.9 
38.5 
26.9 
41.2 
24.5 
43.4 

13.21 
0.87 
7.64 
6.71 
5.50 
5.53 
9.81 
6.54 
1.40 
5.35 
6.49 
7.14 

150 
157 
150 
155 
150 
162 
150 
150 
170 
150 
157 
155 

184 
166 
155 
170 
166 
170 
157 
170 
175 
181 
162 
162 

165.3 
163.0 
151.1 
162.0 
151.7 
167.0 
152.3 
157.0 
171.7 
161.2 
160.8 
156.4 

17.24 
5.20 
2.14 
4.68 
4.04 
3.83 
4.04 
5.41 
2.89 
9.62 
2.50 
3.13 

3 
4 
7 
7 
2 
3 

11 
5 
4 
3 
4 
5 

3 
6 

12 
11 
7 
5 

14 
13 

5 
7 
5 
9 

3.0 
5.2 
9.3 
9.4 
3.4 
4.1 
12.7 
9.4 
4.5 
5.1 
4.5 
7.6 

0.00 
0.76 
0.84 
0.87 
0.87 
0.75 
1.04 
1.36 
0.50 
0.61 
0.41 
1.19 

vavilon-ii 
triuncialis 
searsii 
biuncialis 

(I) 
(II) 

(III) 
(IV) 

42 
26 
32 
23 

74 
55 
57 
44 

51.6 
42.4 
47.0 
34.5 

7.73 
6.76 
6.06 
5.24 

150 
150 
150 
150 

150 
162 
155 
150 

150.0 
155.7 
150.8 
150.0 

0.00 
3.88 
2.04 
J.00 

7 
4 
8 
2 

11 
6 
14 

3 

9.4 
5.5 
12.2 
2.8 

0.92 
0.45 
1.47 
0.41 

a : I-IV = Check. 
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Qualitative and quantitative descriptors were evaluated on a
 

plot basis using the IB9PR wheat descriptor list. Qualitative
 

descriptors included early vigor, juvenile growth habit, growth 

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

of the plants. The Aeqilops trial was not protected against 

yellow rust. Nine quantitative descriptors were evaluated on
 

three single plants randomly selected from each plot. They 

included: number of tillers per plant, number of productive 

tillers per plant, plant height (average of 3 readings per 

individual plants), spike length (average of 3 readings per 

individual plants), number of spikelets per spike, ano flag leaf 

length and width. In addition, the mnimber of days to heading and 

days to maturity were calculated starting from the day of the 

first effective rain after planting (11 December 1991). Data on
 

three quantitative traits are presented in Table 14.
 

M. van Slageren and 0. Obaji
 

1.3.6. Screening for resistance to inportant %beatdiseases 

in a selection of the ICARDA Aegilops collection 

During the 1991/1992 season, a second part of the Aeqilops 

collection was tested for important fungal wheat diseases, viz.
 

yellow rust (Piccinia striifornis Westend. f.sp. tritici], 

septoria tritici blotch [M/cosphaerella qraminicola (Fuckel) 

Schr.; anamriph Sentoria tritici Rob.], ani common bunt [Tilletia 

foetida (Wallr.) Liro and T. caries (DC.) ml.]. We attempted to 

screen for leaf rust and stem rust using sunmer planting and 

produced preliminary- results. In total, 660 accessions were 

selected for screening. Eighteen out of the 23 recognised species 

(Ae. mutica is for the nment regarded as belonging to Aeqilops 

rather than to the monospecific genus Anblyopyrum) were involved. 

Only material of Ae. sharonensis IhLs -not been tested, so far, for 

the above diseases. Results for the testing for resistance to 

septoria blotch and conon bunt are presented under "Durum Wheat 

Pathology: studies on the host-pathogen system" in the Cereal 
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Program Annual Report for 1992.
 

For yellow rust screening, a set of 660 accessions was Danted
 

on 16 December, 1991, in an unreplicated trial, using 8 seeds 

planted in 2 rows of 1 m each and 30 cm apart as the test plot. 
Randomization was not performed but instead the selected 

accessions were planted following their accession number. This,
 

in general, prevented outcrossing species from being planted next 
to each other, while providing for a certain amount of randomizat­

ion.
 

Seventy five entries did not germinate. Also included in the 
initial 660, were 1/8 retested entries that scored 15 MR, a CI of
 

6.0, or loss during the 1990/1991 screening (GRUAnnual Report for
 

1991: Table 17; 177 are listed there). Of those 178, 18 did not
 

germinate. Thus, a total of 660 - (178 + 75) 407 new entries
= 


were tested, results of which are presented in Table 15.
 

Scoring of severity of the infection was again done with the
 
modified COBB's scale, with trace infection scored as 1%. Field
 

response, or reaction tNA>y,was classified with the categories R,
 

MR, M, MS, and S. Severity and response were converted to a 
Coefficient of Infection, or CI (= severity x response), using a 

constant value for the field response: R = 0.2, MR - 0.4, M = 0.6, 

'S = 0.8, and S = 1 (Stubbs et al., 1986). 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 are varied for the new entries, tested for yellow
 

rust both at the individual accession and at the species level,
 

(Table 15). An ACI of 15 MR (Cl = 6.0) or less was shown by only 
seven species: overall in Ae. biuncialis, ovata, neqlecta, 
speltoides, and triuncialis, as well as in a limited number of 
accessions of Ae. kotschyi, umIbellulata, and uniaristata. The 

widespread Ae. neqlecta, Ae. ovata, and Ae. tvriuncialis May 
provide a rich source of resistance to yellow lust. From these 
three species, and over two years and frcn iimviny different 
countries, a total of 64, 197, and 152 accessions, respectively,
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Table 15. Performance of 18 Aegilops spp., resulting fran the 
yellow rust screening, Tel Hadva, Syria; 1991/1992 

Severity/Reaction ACI ACI No. 
Species range species country pop. Country 

biuncialis 1-30/R-S 3.4 1.6 20 Bulgaria 
0.2 3 Cyprus 
5.1 14 Lebanon 
5.45 4 AZB, RUSb 

30.08 1 Tunisia 
1.5 7 Turkey 

caudata 1-90/R-S 60.9 0.2 2 Bulgaria 
74.4 9 Lebanon 

columnaris 1-40/R-S 13.8 13.2 
60.0a 

9 Lebanon 
1 AZBb 

1.6 3 Syria 
10.0a 1 Turkey 

crassa 1-50/R-S 15.0 45.0 2 TRM, UZBb 
0.2a 1 Syria 

cylindrica 1-40/R-S 6.8 6.8 5 A2B, CED, RB, 
UZBb 

juvenalis 
kotschyi 

20-80/MS-S 
1/S 

48.0 
0.6a 

48.0 
0.6a 

2 RUS, UZBb 
1 AZBb 

neglectac 1-15/R-MS 0.8 0.9 9 Bulgaria 
0.2" 1 Iraq 
1.7 3 Morocco 
0.6 5 ARM, AZB, 

RUSb 
0.5 3 Syria 
0.7 20 Turkey 

ovata 1-60/R-S 3.9 0.6 
40.0a 

10 Bulgaria 
1 Cyprus 

3.6 19 Algeria 
3.5 22 Lbanon 

30.4 8 Libya 
1.3 37 Morocco 
1.4 13 Syria 
1.0 5 Tunisia 
0.6 15 Turkey 

peregrina 1-60/R-S 8.3 1.4 3 Lebanon 
9.0 

' 
29 Syria 

searsii 85/S 85.0 85.0 ' 1 Jordan 
speltoides 1-70/R-S 7.1 0.2" 1 Bulgaria 

5.6 18 Syria 
40.0" 1 Turkey 

tauschii 1-30/R-S 10.4 20.0 1 India 
8.5 5 AMB, RUSh 
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Table 15. (continued) 

Sever.'.ty/Reaction ACI ACI No.
 
Species range species country pop. Country
 

triuncialis 1-20/R-S 1.3 1.4 25 Bulgaria
 
2.4 2 	 Cyprus
 

a0.2 1 	 Algeria 
0.6 17 	 Lebanon 
2.6 15 	 Morocco 
0.2 a 1 	 Pakistan 
1.3 	 8 AZB, RUS, 

TUR, UZB 
2.1 2 	 Syria
 
0.85 24 	 Turkey
 

aumbellulata 1-5/M-MS 1.9 3.0 1 AZBb 

a0.8 1 	 Turkey 
auniaristata 1/R 0.2 0.2a 1 RUS
 

vavilovii 80/S 80.0 80.0a 1 Lebanon
 
80.0a 1 Syri a
 

ventricosa 10-90/MS-S 67.0 80.7 7 Libya
 
19.0 2 Morocco 

Total 407
 

a Data of 	one accession; only CI calculated. 
b 	 USSR now defunct. Material originating from Armenia (ARM),


Azerbaijan (AZB), Georgia (GEO), Daghestan, Russia (RUS),
 
Turkmenia (TRM), Uzbekistan (UZB).
 

c 	 Synonym of neqlecta triaristata; synonym of tauschii: 
squarrosa.

d 	 Material from Daghestan, Russia, station of the Vavilov 
Institute. Origin unclear but probably Croatia of Greece.
 

have 	 consistently shown good resistance to yellow rust. The 

lesser widespread Ae. biuncialis also scored well with ACI's of 
7.1 in the first year and now 3.4, but some accessions (from 
Jordan and Syria in 1990/1991, and now from Tunisia) were more 
susceptible. Emphasis for collection may 	 thus be on other 

countries where this species is represented. The ACI by species
 
may 	 obscure promising regions (here: countries), present in 
species with 	a higher overall ACI. An example of this are the 18 
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Syrian accessions of Ae. speltoides with an ACI by country of 5.6. 

When excluding from this species, the susceptible Turkish 

accession (CI of 40), and one from Syria with a CI of 70, the 

and thusoverall species ACI would have been as low as 1.75, 

similar to the 1990/1991 results (then an ACI of 2.1).
 

Material with good resistance was again defined as showing a
 

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

of R-MR, which is a CI range of 0.2 to 6.0. Out of the 407 new
 

entries tested in this season, a total of 275 accessions (67.5%)
 

fell in this range, while the remaining 132 (32.5%) had a CI of 

over 6.0 (Table 16).
 

Table 16. Number of resistant accessions to yellow rust in the 
gilps collection, screened in 1991/1992
 

Severity and reaction type No. Accessions 

1 R 242 
5 R 7 

10
10 R 

5
15 R 


10
 
5 MR
 

10 MR 


1 MR 

1 
15 MR 

275Total 

a : Trace severity put at 1%. 

Retesting of the 178 resistent accessions of the 1990/1991
 

screening gave the following results (referring to 160 entries, as 

18 accessions did not germinate) in 1991/1992. Out of the 160, 72 

(45s) gave the same CI score, 33 (20.5%) a lower CI score than the 

previcus year, and 55 (34%) a higher CI score, of which 32 scored 

a CI of 6 or lower, and 23 a CI higher than 6. Thus, most of the 
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entries maintained their resistance to yellow rust during the 
second year. 
As a result of the retesting of 160 accessions, a
 
total of 105 are identified as having a good resistance to yellow
 
rust, maintained during the two years.
 

That repeated testing is necessary, is illustrated by the 23 
accessions (nearly 13%) that showed a sometimes dramatic 
sensitivity to the disease. Examples of 
striking differences
 
between the years are Jordanian and Syrian accessions of Aegilops 
biuncialis, and all accessions of Ae. kotschyi and Ae. ereqrina. 
The resistance of two Ae. searsii accessions from the 1990/1991 
screening also proved to be misleading. Their score (ACI of 65)
 
is now more similar to the ACI calculated for 22 accessions in the 
first year (then a susceptible 27.1; GRU Annual. Report for 1991,
 

Table 18).
 

The 1991/1992 season shows generally higher ACI scores than the
 
first year, which may be due to a 
change in the pathogen virulence
 
or the environment. Table 17 shows a comparison of the two years 

Table 17. Resistance of 178 accessions of Aecqilops species by
regions, resulting frca retesting asthe 1991/1992 cctupared with 
the 1990/1991 screening, Tel Hadya, Syria
 

1991/1992 1990/1991
 

ACIb ACI ACI ACI No.
Species species country species country pop. Country 

bicornis - 0.2 0.2 0-4 Cyprus 
- - 0.2" 0.2" 0-1 Egypt

biuncialis 4.8 1.5 1.1 1.9 6 Bulgaria
0.3 0.8 6 Cyprus 

11.8 
 0.9 5 Jordan 
0.2a 2.0" 1 Lebanon 

18.0 0.25 4 Syria
1.0 1.1 9-10 Turkey

caudata 
 6.0 15.0 0.2 0.2 1-2 Syria
1.6 0.2 2-3 Turkey 
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Table 17. (Continued) 

1991/1992 1990/1991
 

AC ACI ACI ACI No. 
Species species country species country pop. Country 

columnaris 3.3 - 1.8 4.03 0-1 Lebanon 
3.3 	 1.0 5 Syria 
- 4.O a 0-1 Turkey 

cylindrica 40.0 40.Oa 0.2 0.2a 1 Turkey 
kotschyi 45.0 40.Oa 1.4 0.2" 1 Jordan 

47.5 2.0 	 2 Syria 
mutica - - 2.0 a 2.0 a 0-1 Turkey 
neglectac 0.95 1.0 1.0 0.8 3 Bulgaria 

1.1 	 0.3 5 Syria 
0.9 	 1.3 13 Turkey 

1.0 2.0 2-3 Bulgaria
ovata 1.45 1.1 

6.1 	 0.2 7 Cyprus 
0.3 2.5 5 Algeria 
3.Oa 0.2 1-2 Jordan 
0.2 	 1.0 8-9 Syria 
0.3 	 0.9 15-16 Turkey
 

21.25 0.8 0.7 	 4 Jordan
peregrina 16.2 

11.1 	 1.0 4-5 Syria
 

2 Jordan
searsii 65.0 65.0 3.0 3.0 

1.1 0.2 0.75 0.2 4-6 Syria
speltoides 


a5.0 a 4.0 1 Turkey 
6 Bulgariatriuncialis 1.4 1.4 0.9 0.8 


2.3 	 0.7 7 Cyprus
 
a 	 a
0.2 0.2 1 Algeria 

4.7 	 0.2 5 Syria 
0.3 	 1.1 20 Turkey
 

a 
 1umbellulata 4.1 1.Oa 0.7 0.2 Syria
 
5.1 	 1.7 3 Turkey 

160-178
Total 


a Data on one accession; 	only CI calculated. 
b 	 : ACI calculated for the retested entries only. A (-) in any 

of the columns indicates that the accession died in an early 
stage during retesting. 

c Ccmon synonym: triaristata. 

of testing of the 178 accessions initially scored as resistant.
 

Table 15, together with the similar Table 18 from the GRU 1991 
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Table 18. Susceptibility of Ae species cari the D- and 

S-gencae to yellow rust, screenings 1990/1991 and 1991/1992, Tel
 
Hadya, Syria 

Species Gencue formula ACI 90-91 ACI 91-92 

D-genne 
crassa DM / DDM 18.6 15.0 
cylindrica CD 28.6 6.8 
juvenalis DMU 48.0 
tauschii D 31.8 10.4
 
vavilovii DMS 44.8 
 80.0
 
ventricosa DUn 25.1 67.0
 

S-gle cre 
bicornis Sb 10.8 -
longissima S1 7.7 -
searsii Ss 27.1 85.0 
speltoides S 2.1 7.1 

+ : Gencmic formula according to Kimber & Sears, Proc. 6th 
International Wheat Genetics Symposium, Kyoto, Japan: 1195­
1196 (1983). A (-) indicates that entries were either not 
tested or died during retesting.
 

++ : One species of this group, Ae. sharonensis, has not been 
tested.
 

Annual Report, furthermore shows the interesting feature that 
species with the D-genome show a consistent susceptibility for 
yellow rust (separately presented in Table 18). To a lesser 
extent, the S-genome species, one of which may have contributed 

the B-genome in wheat, are also susceptible. The exception here 
is Aeqilops speltoides, which scored an ACI of 2.1 (for 9 

accessions) in the first year and slightly above 6.0 (i.e. 7.1 
with 19 accessions) in the 1991/1992 screening. Resistant
 

accessions of this species maintained their performance over the
 

two years (Table 18). 

M. van Slageren and O.F. Manluk (Cereal Program) 
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1.3.7. 	 Screening for barley yellow dwarf virus (BYDV) in 

cereals 

Over 1000 new breeding lines were evaluated for their reaction to 

BYDV after artificial inocu±aLion with a PAV isolate (non­

specifically transmitted by Rhopalcsiphum padi and Sitobion 

avenae), tolerant lines are listed in Table 19. 

Table 19. Evaluation r-. new cereal breeding lines after 
artificial 	inoculation with BYDV during the 1991/92 growing season 

Number of Lines with tolerance 
Cereal nursery lines tested to infection 

Bread wheat 
WKL-1992 280 	 2L , 10,25,63,71, 94,98, 

105,114,124,141,147, 
151,153,161,164,187, 
201,216,222,225,232, 
237,244,246,256,263, 
272,273,279. 

C-YD-BW-1992 157 	 6,12,57,67,119,120,121,
 
122,132,140,145,147,
 
149,151.
 

Durum wheat
 
DKL-1992 260 	 42,46,49,58,81,95,115,
 

116,139,149,172,174,
 
197,198,213,252.
 

C-YD-DW-1992 52 	 2,3,4,27,28,31,33,48,
 
50,51.
 

Barley 
BKL-1992 200 	 17,24,25,30,57,59,63,
 

65,84,85,87,93,101,110,
 
170.
 

C-YD-BA-1992 71 11,14,17,18,19,23,24,
 
32,34,62,71.
 

a : 	 Nubers refer to ICARDA nursery serial number, e.g. 2 is WKL­
92-2. 

The most promising lines of the previous two years were pooled 

and evaluated in 1.3 m long 4-row plots. A number of traits, 
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including yield loss in comparison with a healthy control, were
 
evaluated (Table 20). The best performting lines from this trial
 
were 
used to consti tute the BYDV nursery which is being
 
distributed to national programs of the region.
 

K.M. Makkouk and W. Ghulam 

Table 20. Re-evaluation of cereal breeding lines which perforied
well over the last two years after artificial inoculation with 
BYDV during 1991/92 

Cereal nursery Lines with tolerance to infection
 

Bread wheat
 

Canada-91 
 2a,4,7,9,10,11,12,13,15,17,19,20,28
 
CIfM'YT-YD-BW-91 
 3,4,27,28,31,32,36,45,104
 
WKL-91 
 11,16,28,37,43,46,62,63,64,
 

65,71,79, 82, 110,125,138,185
 
Chile-BW-91 
 2,3,8,9,10,14,16,18,21,23,25
 

Durum wheat
 

DKL-91 
 17,19,37,41,43,69,162,164,
 
177,187,191,193,197,198,216
 

DCB-91 
 14,23,24,25,36,38
 
CIMMYT-YD-DW-91 
 2,4,7,14,22,37,47,49
 
Chile-DW-91 
 28,29,31,32,33
 

a : Numbers refer to ICARDA nursery serial number, e.g. 2 is WKL­
92-2.
 

1.3.8. Enhancing wheat productivity in stress environments 

utilizing wild progenitors and primitive forms
 

Wheat is one of the earliest crops to ia brought under cultivation 
through dacmstication and h1Is acuired a wide distri­r-ange of 
bution thuoughout the WI-1d. O' further reali:e ,advances in 
i rovenTerit and to addi-ess ntcw- mr-iJ.a lg put <o thi crop in 

terms of to- to rc.iriproed yi,_tl l; and stresses, it has become 
increasingl' uitent to br-oaden' its genetic Lxnse with the intro­
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duction of genes from non-conventional sources, such as wild
 

relatives and previously cultivated species.
 

In view of the 'greenhouse phenomenon' and subsequent global 

species to
warming, increasing genetic tolerance of crop 

environmental stresses such as drought and high temperature 
is of 

paramount importance. For any fruitful work in this area, it is 

important to have at hand a comprehensive collection of germplasm 

from the areas of high genetic diversity where these traits occur. 

For wheat, this has beer, partly accomplished through a series 
of 

Asian and Mediterraneanexpeditions since 1978 in the southwest 

regions, which are in the primary centers of diversity for 
wheat 

as emmerand its wild evolutionary progenitors, such wild 

as well as a number
(Triticum turgid~u var. dicoccoides Koern.), 


of other wild Triticum and __gilops species. 

toward improving wheat
Since the most realistic approach 


is the genetic improvement of
stress
production under drought 


wheats for biotic and abiotic stress tolerance, we emphasize 
the
 

genetic aspect of these stresses in our research. The 1991/92
 

Tel Hadya

season was considerably wetter than previous seasons. 


received a total rainfall of 352.5 mm, which is 20 mm above the
 

long-term average and hence, conditions were ideal for wheat 

which is identical
growing. Breda received a total of 263.2 nm, 


The season was noted tor a relatively
to the long-term average. 


heavy snowfall in February, which was unprecedented in the last 50
 

ideal opportunity to confirm the
 years. This was, hence, an 


results of several years of testing for frost tolerance.
 

Evaluation of Triticum dicoccoides for abiotic stresses
1.3.8.1. 


is the progenitor of all

Wild enmer, T. dicoccoides (AABB), 

Its distribution can be divided into two
cultivated wheats. 

. The northern regionregions according to Zeven and de Wet (1982) 


-s cxmrised of southen 'Turkey, Iran, Iraq, and the southern
 

region consists o Pa1(stl.e, southern Syria, and Jordan. This 

wild species seems to have ljWen derived from a natural amphi­
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diploidization of an unknown diploid species, perhaps T. 

boeoticum. It is thought that this aphi-diploidization must have 

occurred in southern Syria or Palestine, or at several places 

within this region. Speculation as to the identification of this 

unknown diploid parent is a subject of continuing research.
 

One hundred and seventy selected samples from the T. 

dicoccoides 	collection have undergone continuing evaluation at Tel
 

Hadya and Breda to identify suitable parents to be used in crosses 

with cultivated durum wheat in order to improve protein content 

and disease resistance. Variation was considerable for all 

characters, even for the checks, viz., Cham 1, Haurani, T. 

dicoccum (tetraploid); and Mexipak and Chain 4 (hexaploids).
 

Table 21. Sinple statistics of 170 sanples of T. dicoccoides 
evaluated at Tel Hadya and Breda 

Trait Mean Max. Min. S.D. Mean Max. Min. S.D. 

DHE a 156 164 150 1.98 162 172 150 3.69
 
155 159 152 3.24 157 164 152 4.41
 

DMA 	 186 191 182 2.17 190 197 180 3.29
 
191 193 189 1.41 176 192 90 3.08
 

PLH 	 84.5 105 65 8.24 53.6 84 35 8.63 
88.6 100 66 11.5 56.5 76 39 14.7
 

PED 	 36.8 52 26 4.50 24.6 47 14 5.14
 
37.7 50 30 6.50 22.4 32 12 8.82
 

TOTIL 9.3 18 3 3.30 11.1 26 3 4.84 
4.0 7 3 37.6 4.6 7 3 1.51 

FTIL 5.6 10 2 1.79 9.79 20 3 3.99
 
3.8 7 3 1.40 4.30 7 2 1.80 

a : DHE = Days to heading; DMA = Days to maturity; PLH Plant 
Height; PED 	= Peduncle length; TOTIL = Total no. of tillers;
 
FTIL = No. of fertile tillers. Figures in bold refer to the
 
five checks.
 



44
 

All dicoccoides samples were tolerant to frost at both 

locations, although during this season there was relatively more 

days with low temperatures than in previous seasons. Simple 

statistics for the dicoccoides samples are given in Table 21. 

A.B. Danania and H. Altunji 

1.3.8.2. Characterization and taxonomic identification of wild 

Triticum 

The wild diploid species of Triticum, which have contributed their 

genomes to polyploid wheats, are presumably monophyletic in 

oriqin, thouqh they have diverged considerably from each other. 

This divergence is particularly evident in the morphologically 

well defined seed dispersal units of the species and their 

specific ecological requiremants and geographical distributions. 

Cytogenetic data uve corroborated the taxonoeic classification by 

showing that each diploid contains a distinct gencme. There is 

complete sterility and isolation of the diploid species from each 

other. 

A collection of wild Triticum species was planted at Tel Hadya 

in order to correctly classify the plants according to their 

species. Of a total of 558 accessions, 175 were found to be 

diploid T. urartu and 24 were T. boeoticum, whereas the rest were 

T. dicoccoides (tetraploid). Several morphological features such 

as smoothness or hairiness of leaves, erect or prostrate habit, 

and hairiness of the stems were used to correctly identify the 

species. Final confirmation was made at the time of flowering 

when obvious differences in spike characteristics, such as the 

relative size of the adaxial and abaxial glume teeth, and anther 

size, left no doubts as to the species. The computerized 

documentation on these accessions have now been corrected.
 

A.B. Damania, J. Valkoun, M. van Slageren, and H. Altunji 
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1.3.8.3. Evaluation of Aecilops spp. for drought and frost 

tolerance 
Pure lines from two hundred and thirty-nine accessions of Aegilops 
spp. selected from the previous three seasons for drought stress 

tolerance were planted in a replicated experiment at Tel Hadya
 
during the 1991/92 season. The incidence of severe frost at the
 

beginning of February, 1992, provided an excellent screening 

opportunity.
 

In general, all species of Aeqilops exhibited a moderate 
tolerance to frost and the accmpanying low temperatures, however, 
it was observed that Ae. vavilovii was considerably more frost 
tolerant than the rest of the species (Table 22).
 

Table 22. Screening Aegilops spp. for tolerance to cold at Tel
 
Hadya during 1991/92 season (two replicates) 

No. of Frost'
 
Species lines toler. Genome Ploidy
 

biuncialis 36 2.89 UM 4X
 
caudata 4 2.83 C 2X
 
columnaris 18 2.94 UM 4X
 
crassa 2 3.00 DM 4X
 
kotschyi 4 3.21 US 4X
 
longissima 1 5.00 
 S 2X 
ovata 71 3.03 UM 4X 
peregrina 30 2.95 Us 4X
 
speltoides 7 3.00 S 2X
 
squarrosa 2 2.50 D 
 2X
 
triaristata 7 3.12 UMUn 6X
 
triuncialis 43 2.89 UC 
 4X
 
umbellulata 7 3.18 U 2X
 
vavilovii 7 2.54 EMS 6X
 

Checks
 
Haurani 2 2.94 AABB 4X 
T. dicoccum 2 2.50 AABB 4X 
Cham 1 2 3.75 AABB 4X 
Mexipak 2 2.00 AABBDD 6X 
Cham 4 2 2.50 AABBDD 6X 

a : Frost tolerance scored on 1-5 scale, i.e. 1 = tolerant; 5 = 
susceptible, based on mean of two observations.
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Eighty of the best perforning lines from this collection will
 

be planted next season. This will also be the last season for
 

testing these Aeqilops species, which will then be recomended to
 

breeders for possible use in wide-crossing.
 

Forty-four accessions of Aeqilops spp. were sent in 1990 to the 

Biotechnology Center, Punjab Agricultural University (PAU) at 

Ludhiana, India, for screening for drought tolerance. After 

undergoing quarantine procedures at the National Bureau of Plant 

Genetic Resources (NBPR) during 1990-91, the accessions were 

tested under field conditions at Ludhiana. In a particularly 

drought prone season, 15 lines showed a mrked degree of tolerance 

to low soil moisture conditions by flowering almost nornally. The 

lines are given in Table 23 and are available to interested 

scientists.
 

A.B. Damania, H. Altunji and H.S. Dhaliwal (Punjab Agriculture 

University, Ludhiana, India).
 

Table 23. Lines of Aecrilops spp. selected from ICARDA population 
sairples tested at PAU and found to be highly tolerant to drought 

ICARDA 
Acc.No. PAU No. Ploidy Genamei 
(popn.) (lines) Species level synbols 

400023 13750 speltoides 2X S 
400044 13751 speltoides 2X S 
400047 13752 speltoides 2X S 
400048 13753 speltoides 2X S 

400072 13754 speltoides 2X S 
400073 1.3755 speltoides 2X S 
400081 13756 sp-toides 2X S 

400090 13759 squarrosa 2X D 

400091 13760 squarrosa 2X D 

400017 13749 unb-llulata 2X U 
400588 13773 rt~illulata 2X U 
400010 13748 triuncial is 4X UC 
400590 13770 columunris 4X UM 
400589 13771 columaris 4X UM 
400586 13772 per <1rina 4X US 

a : Geno(re symbols according to Kimber and Peldman (1987). 
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1.3.8.4. Evaluation of diversity in wheat landraces frcm 

Ethi-pia 

Wheat is the fifth most important crop in Ethiopia, generally 

grown exclusively by small holder peasant farmers and cooperatives 

run by the government of Ethiopia, at elevations ranging from 1600 
to 3000 m a.s.l. under rainfed conditions. In recent years the 

broad genetic diversity of wheat is under great threat in Ethiopia 

due to the influx of newer varieties of wheat and clearing of 

forests for fire-wod and cultivation.
 

The more easily accessible areas in Ethiopia have already been
 

explored and collected. A University of Kyoto 1967 expedition 

managed to explore less accessible areas and reported a very high
 

degree of genetic diversity in wheat.
 

The continuing evaluation of the collection of 62 samples of
 

bread and durum wheat landraces from Ethiopia forms part of a 

joint project between the Plant Genetic Resources Center -

Ethiopia (PGRC/E), the University of Reading (UK), and the ICARDA
 

Genetic Resources Unit.
 

Ten and fifty-two samples of bread wheat and durun wheat, 

respectively, were planted in two 2.5 m rows with 30 cm between 

rows and 1 m between plots. The long-term ICARDA checks, Haurani 

and Cham 2, were also included in the experiment as controls. 

Fertilizer was applied at the time of land preparation (no 

fertilizer or irrigation was subsequently supplied to the
 

experiment) . 

A rare snowfall in Feb1ruary could hanve done considerable harm, 

but growth was somewhat retarded due to the cold weather in the 

two previous months and the plants were in the three-leat stage. 

Hence, they were able to fully recover from any damage caused by 

exposure to subzero temperatures. 'his season iost rain fell 

after flowering and hence, a high incidence of rtst was avoided. 

Table 24 gives the yield performance of durtun and bread wheat 

samples as compared to the checks. 

The highest 1000-kw of 37.7 g was recorded for a bread wheat, 



48
 

Table 24. List of sanples from Ethiopia with higher grain yield 
per plot than the checks Haurani and Chain 2 

Protein Fertile
 
Sanple 1000-KW Yield P1. Hgt. content tillers
 

.a (g) g) (am) (%)
 

T. aestiviun 

5706 27.8 836 99 11.5 4
 
214344 31.7 945 94 10.7 4
 
214602 24.2 921 100 10.6 6
 
208871 29.8 873 95 10.1 4
 
204517 20.6 964 105 11.3 4
 
5891 31.4 897 96 10.4 4
 
203974 31.8 1122 107 14.6 4
 
208877 37.7 914 118 10.4 6
 
222782 18.2 942 121 13.6 7
 
227038 32.4 966 113 9.9 4
 

T. durum 

204520 26.6 893 96 12.2 7
 

Checks
 

Haurani 34.6 921 101 10.4 5
 
Chain 2 36.1 822 93 9.6 5
 

a : Sample Ncs. 

PGRC/E sample No. 208877, but its grain yield was 914 g, which was 

lower than the checks. The highest yielder was sample No. 203974. 

This sample had a tall habit and a relatively high protein content 

of 14.6%. Its heading and trmaturity tim was identical to the 

checks and hence, could he a valuable source of genes for high 

yield under i.xI,urately Eavorable conditions. The Ethiopian 

genrplasm also exhibit.d considerable variability in gliadin 

banding patternis (Figure ) . 

The T. dicoccoides samp)es mn}ntioned in Table 21, as well as 

samples fai this collection fraii Ethiopia, were given co the 

cereal breeders for further evaluation in yield trials and disease 
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Figure 4. PAGE banding patterns of storage proteins (gliadin) in 
samples of old wheat landraces fron Ethiopia. Sanples in lanes 5,
6, 7, and 9 are tetraploid w-.eats. M = bread wheat cv. "Marqugis"
used for reference 

nurseries. Selected sanples will be testea at Breda and Tel -Idya 

for stress tolerance and for genotype x envirorrent interaction. 

A.B. Damania and H. Altunji 
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1.3.8.5. Evaluation of wild relatives and prinitive forms of 

wheat for heat and cold tolerance 

In the WANA region, wheat is mostly grown in areas receiving 

between 300-500 Tin of rainfall. These moderate to low rainfall 

areas are characterized by large seasonal fluctuations in 

preripitation, temperatures, and other environmental factors, 

hence, cultivated wheat is at risk and poor yields or even crop 

failures are conmn. Yield loss in wheat occurs when day and 

night mean temperatures during grain-filling period rise above 

15"C. Several methods have been reported to estimate the damage 

caused by heat and a number of approaches are available to develop 

heat-tolerant wheat varieties.
 

Forty-six samples of cultivated wheat and its wild and primitive 

forms originating from WANA, representing diverse ecological 

regions, were selected for this study. They ranged in collection 

site altitude from -10 meters a.s.l. for samples collected near 

the Dead Sea in Jordan, to 1900 meters above sea level in the 

highlands of Pakistan.
 

A modified method, using a growth chamber described by Saadalla 

(1990), was used for screening for heat tolerance and cold 

tolerance using the methods described by Tahir (1991). A heat 

tolerant winter wheat variety, Triticum aestivum cv. Tam 105, from 

Texas, USA, was used as a heat tolerant check. 

The samples were screened for heat and cold tolerance in two 

sets of experiments, each comprising 23 genotypes plus the check 

in a randomized complete block (RCB) design with three 

replications. In the cold tolerance study, entries from the 

second experiment could not be evaluated due to malfunctioning of
 

the freezing chamber, hence, the results from this study are not 

reported. 

The check cultivar, TAM 105, proved to be tolerant to heat, as 

expected. However, there were several samples which were equally 

tolerant and a few were considerably more tolerant than the 

tolerant check, cv. TAM 105. These were as follows: T. aestivum 
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ICBW 206010 (Pakistan); T. durum ICDW 22417 (Algeria), ICDW 19543 
and ICDW 22539 (Syria), ICDW 22421 (vbrocco) ; .e. squarrosa 400627 
(Azerbaijan), 400623 (Armenia), 400709 (Syria) , and 400359 (Iran) . 

While study:rng a large number of T. aestimm and T. du-um samples 
from different ecological regions for heat tolerance, Tahir (1991) 
reported higher numbers of tolerance genes in T. aestivum and 
attributed it to the D gencme from the donor species Ae. 
souarrosa. The identifi-'ation of highly tolerant lines of Ae. 
squarrosa in the present study appears to support this report. 

The tetraploid cultivated wheat T. durnm was found to be, on 
average, the most tolerant to heat. Three sanples of T. cofpactu 
were also tolerant to heat, followed closely by A ilops 
squarrosa. Bread wheat, T. aestivum, was only moderately tolerant 

and the rest of the species were susceptible. T. dicoccoides, the 
wild progenitor of durum wheat was, surprisingly, the most
 

susceptible to heat. The single sample of T. timopheevi was also
 
susceptible. These results are sumnarized in Table 25. The sam-

Table 25. Summary of heat tolerance tests of wild relatives and
 
primitive forms of wheat based on genanic composition of the 
samples tested 

No. of Mean heat
 
Specie Gename samples damage (%) Rank
 

T. aestivum AABBDD 8 29.9 4
 
T. coamactum AABBDD 3 28.6 2 

T. durum AABB 8 28.5 1 
T. dicoccoides AABB 8 44.8 8 

T. timooheevi AAG3 1 42.0 7 

T. boeoticum A 8 36.8 6 

T. urartu AA 3 32.3 5 

Ae. souarrosa DD 8 28.8 3 
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Table 26. List of sanples of wild relatives and priitive forms of 
wheat with better heat tolerance than the check, T. aestivum cv. 
TAM 105
 

Species Genmie IC NO. Origin 

T. aestivum AABBDD 206010 Pakistan
 

T. durum AABB 22417 Algeria 
22414 Algeria
 
19543 Syria
 
22539 Syria
 
22421 Morocco
 

Ae. souarrosa DD 400627 Azerbaijan 
400623 Armenia
 
400709 Syria
 
400359 Iran
 

ples which exceeded the performance of the check TAM 105 under 

heat stress are listed in Table 26.
 

The provenance of a sample and the ecolcgy of the collection 

site is important in determining reaction to heat stress. For 

example, the three most tolerant samples were all Ae. sauarrosa 

originating from low altitude areas in Central Asia. Similarly, 

the heat tolerant accessions of T. durum originated from heat 

prone sites in Algeria and Morocco, whereas the most susceptible 

samples of T. dicoccoides were collected frcm higher altitudes 

ranging from 760 to 1500 meters. Hence, it can be surmised that 

these samples were unadapted to heat stress, which mostly occurs
 

at low altitudes. It has been reported that samples of T. durum 

collected frcm Afghanistan were among the most toierant to the 

combined stresses of heat and soil salinity when tested at a site 

in Northein Syria (ICARDA Cereal P.-ogram Annual Report 1987). 

This study of cultivated wheat and its wild progenitors for heat 

tolerance has shown that the AABB oencmic ccposition seems to the 

most tolerant to heat, whereas no clear trend for cold tolerance 
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emerged. Heat tolerance in durum iscultivated T. not unexpected. 
For centuries after its domestication durum wheat was grown mostly 
in the Mediterranean and the Near East, where terminal heat was 
one of the major stresses.
 

The check TAM 105 was also the most cold tolerant, with 75% of
 
the plants surviving the screening test (Table 27). The next most 

Table 27. Species, gencmes, IC no., cold tolerance (CT) (percent
surviving plants), and origin of wheat and its progenitors tested 
in 1991/92
 

Species Genam IC NO. CT Origin 

Triticum aestivum (Check) AABBDD TAM 105 75 USA
 
206418 7 Syria
 
206414 3 Syria
 
206408 0 Algeria
 

Triticum compactum AABBDD 500024 3 Turkey 
500003 17 Turkey
 

Triticum durum AABB 22546 0 Syria 
22539 19 Syria
 
22426 0 Syria
 
22421. 0 Morocco 

Triticum dicoccoides AABB 600905 0 Syria
 
600919 7 Jordan
 
600908 0 Syria
 
600894 10 Jordan
 

Triticum boeoticum AA 300076 27 
 Turkey
 
300049 18 Turkey
 
300047 7 Bulgaria
 

Triticum urartu AA 300020 5 Syria 
500253 57 Russia
 
500254 40 Russia
 

Aeqilops squarrosa DD 400627 40 Azerbaijan 
400623 17 Anmenia 
400709 7 Syria 
400359 0 Iran 
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for T. boeoticum, Ae.tolerant group was T. urartu, whereas 

squarros and everything else, including other bread wheats, the 

reaction to cold ranged from complete susceptibility to moderately 

susceptible.
 

A. B. Damania, and M. Tahir and H. Pashayani (CP) 

1.3.8.6. Evaluation of Triticum dicoccum (enver wheat) 

E&imer, Triticum dicoccum Schuebl. (2x=2n=28), is the oldest type
 

of wheat grown in the 'Fertile Crescent', dating fron ca. 10000 BP 

but has been widely replaced in recent times by modern forms of 

tetraploid (T. durum) and hexaploid (T. aestivum) wheats. Together 

forms of wheats, emmar wheat possesseswith other older 

considerable morphological variation which can be useful for 

breeding for the dry areas, where abiotic stresses play a major 

role in reducing yield. 

Further evaluation of sixteen lines selected from the original
 

41 accessions evaluated in previous seasons was carried out at Tel 

Hadya during 1991/92. Observations for the following traits were 

recorded: early growth vigor, frost tolerance, days to heading, 

total no. of tillers, fertile tillers, plant height, peduncle 

length, and days to maturity. 

The results of this evaluation were as follows: eight lines were 

highly tolerant to frost, as they were not affected by the spell 

of very low temperatures, including snow fall, which occurred at 

the beginning of Februay, 1992, and seven lines were moderately 

tolerant. One line, however, selected from accession 600778, was 

killed by the frost and snow fall. The early growth vigor of the 

test lines was lower than the nm-an for the checks Haurani and Chain 

1. Days to heading was not very different but maturity was a week 

earlier than the checks in the T. dicoccum lines tested. The high 

tillering in some genotypes of this primitive wheat has been 

reported by Hakim. There was large variability in plant height, 

which ranged from 81 to 104 cm. The peduncle length also varied 

between 23 to 42 cm. The evaluation data is given in Table 28. 
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Table 28. Evaluation data on fifteen lines of T. dicoccum 
selected at Tel Hadya in 1991/92 

ACC.NO. FROS 03V DHE TOTIL FTIL PLH PED U-SA 

600765 1 3 164 6 5 92 30 194 
600767 1 3 162 6 6 81 23 193 
600768 1 4 161 5 5 94 26 192 
600769 1 3 158 3 3 100 33 191 
600770 1 3 163 5 4 90 32 195 
600771 1 2 167 7 7 104 42 199 
600772 1 3 169 6 5 103 36 199 
600774 2 3 164 6 5 103 34 196 
600775 1 2 165 7 7 100 34 198 
600776 2 3 167 4 4 99 34 198 
600777 2 3 165 6 6 83 29 197 
600780 2 4 165 9 9 107 35 197 
600781 2 3 166 7 6 109 34 197 
600782 2 2 168 6 6 104 31 198 
600783 2 3 164 8 8 104 43 195 

Check 
mean's 2 5 155 5 5 88 37 191 

a : FRO; Frost tolerance 1=highly tolerant and 5=highly 
susceptible; FGV: Farly growth vigor 1=low and 5=High. Other
 
abbreviations as in Table 21.
 

Hence, it can e seen that the T. dicoccum lines harbor a large 

amount of useful nrphological variation which could be exploited 

for durum wheat irprovement in the dry areas. 

A.B. Daiania and H. Alrunji
 

1.3.8.7. Multiplication and evaluation of primitive wheats fram 

the CIMMYT collection 

One hundred and twelve sarpl.es of primitive received frcn CIMVIYT 

in 1989 and characterized during the 1990/91 season wore planted 

at Tel Hadya for a second season frr multipiication and futher 

evaluation. The response of hese sanpjlrs t.ena riially cicurring 

rusts and other diseases was reported illtbh,,rprU Annual Report 

http:sarpl.es
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(1991). The agromorphological data on various species are 

reported below. 

Triticum carthlium 

Persian wheat (T. carthlicum Nevski; syn. T. persicum Vav. ex 

Zhuk. 2n = 28, gencme AABB) is said to have evolved by hybrid­

ization from T. dicoccoides and subsequent domestication of the 

in the Near East, withprogenies. The primary center of origin is 

and the Mediterranean basin.a secondary center in Ethiopia 

Carthlicum wheat used to be widely cultivated in the past in Iraq, 

Iran, and Caucasia. Forty-three samples were evaluated in 1991/92 

and the simple statistics of evaluation given 	in Table 29.
 

Table 29. Simple statistics of 43 sauples of Triticum carthlicum 

fran the CI}24YT collection 

Trait Min. Max. Mean 	 Var. S.D. 

FRO 1.0 4.0 1.79 	 0.G4 0.80 

4.0 3.41 0.25 0.49
EGV 3.0 
DHE 161 169 1.63 2.21 1.48 

3.25 1.80
TOTIL 4.0 11.0 6.53 

FTIL 3.0 9.0 5.97 2.07 1.44 

PED 23.0 43.0 33.9 21.4 4.63
 

PLH 87.0 119.0 101.1 46.79 6.84
 

195 2.85 1.69
DMA 193 199 


a : Abbreviations same as in Table 28. 

Table 30 gives the cor-relation coefficients among FRO, EGV, DHE, 

FTIL, PED, LMA, -ind PLH. only three correlations wereTOTIL, 

statistically significant, as exqcted. A considerable number of 

samples of this species ai-e late in caiparison to the checks, Cham 

(Acc. No. 600777), which1 Haurani, Mexipak, and T. diccocum 

matued 190 days after sowing. There was considerable variation 

in plant height, with most of the samples bEing 	between 92 and 106 

one of the samplescm. However, a lower plant height was found in 
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Table 30. Correlation coefficients anig descriptors for 43 
samples of T. carthlicum fran the CD24YT collection 

6Descriptor GV DHE TI=L FTIL PED EMA PLH 

FRO -0.07 -0.13 0.09 0.07 -0.01 -0.26 -0.12
 
EGV -0.05 -0.17 -0.18 -0.19 -0.06 -0.06
 
DHE 0.28 0.18 -0.17 0.50" 0.03 
TOTIL 
 0.05 0.02 0.22 0.16
 
FTIL 
 0.03 0.10 0.07
 
PED -0.11 0.56" 
DMA 0.60" 

* Significant at P= 0.05.
 
a Abbreviations same as Table 29.
 

and plant height was at least 107 cm in at least seven samples 

(Figure 5). 
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Figure 5. Distribution of plant height (an) for samples of T. 
dicoccum evaluated at Tel Hadya during 1991/92 
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Triticum monococcum 

Einkorn ('Triticum monococcum L. 2n=14, genone AA) was domesticated 

in the 'Fertile Crescent' from its wild progenitor T. boeoticum 

Boiss., which has a brittle rachis. Its earliest appearance in 

archaeological records is from Ali Kosh in Iraq dating fron ca. 

8500 BP. This makes it later than T. dicoccum which, according to 

archaeological records, dates from ca 10000 BP, making it the 

oldest cultivated wheat. In the past, einkorn was spread over 

Europe, N. Africa, Asia Minor, Caucasia, Iraq, and Iran. In 

Europe it was mainly cultivated as a fodder crop and poultry feed. 

Twenty-one samples of einkorn received from CIMYT were
 

evaluated at Tel Hadya. Three samples (CWT 2288, 2358 and 19537) 

were killed by frost. Apart from other useful variation in days
 

to heading and maturity, and plant height (Table 31), one of the
 

samples (Acc. no. 19469) headed in only 151 days and matured in 

186 days.
 

Useful disease resistance genes have also been found in this 

species (see following Section).
 

Trit-icum coxDactum 

Club wheat (T.comoactum Host. 2n = 42, genome AABBDD) is reported 

to have developed in the Hindu Kush mountains and have a secondary 

center of diversity in Armenia. According to Sirmonds, the 

earliest hexaploid wheat to be found was club wheat in the 

archaeological iemains at Tell Ramad in Syria from ca. 9000 BP. 

While tetraploid wheats, in keeping with their center of origin in
 

the Near East, are adapted to mild winters and rainless summers, 

the addition of the D gence introduced from Central Asia by Ae. 

tauschii mst lhove contributed to greater adaptation of hexaploid 

wheats, resulting in the spread to Asia through the highlands of 

Fran to the Indus valley, where they seem to hoLve arrived by 5000 

BP. In Syria, reiunant-s of past cult ivat ion of club wheat can 

still be [ound in the foim ot two or three old plants in cultivated 
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Table 31. Evaluation data an eighteen lines of T. m=ococcwM 
fran the CD24YT collection at Tel Hadya in 1991/92 

CWI.NO. FRO EGV DHE TOIL FTIL PLH PED EMA 

2354 2 2 178 22 13 108 38 207
 
2355 3 2 177 16 9 108 41 209
 
23':6 1 4 176 6 5 112 37 208 
2357 1 3 178 9 5 110 32 209 
2359 2 4 174 5 5 112 29 204
 
19457 2 2 170 8 6 108 35 199
 
19465 3 2 173 7 6 134 47 200
 
19468 2 3 170 6 5 130 45 199
 
19469 2 3 151 4 4 118 34 186
 
19490 1 3 172 22 18 138 44 203
 
19494 1 3 168 5 4 107 38 199
 
19502 1 3 162 8 6 115 42 199
 
19528 1 4 175 13 8 119 37 204 
19532 1 3 178 9 7 106 36 203
 
19535 1 3 168 15 11 105 39 203
 
19536 1 4 178 12 9 118 43 205
 
19538 2 3 177 8 8 110 42 207
 
19539 2 4 176 8 7 125 45 205
 

Check
 
mean 2 5 155 5 5 88 37 191
 

a : Abbreviations and scales same as in Table 28.
 

wheat fields in the El Hassakeh region, where they can be easily
 

detected by their earliness in maturity and sometimes due to 

infection with rusts to which they are susceptible. 

A collection of 18 samples of T. ccfoactgum received from CIMMYT 

was planted at Tel Hadya. All samples were tolerant to cold 

temperatures and resistant to frost damage. For other characters, 

such as days to heading and maturity, there was a high degree of 

unifoinity. Only in the case of (WI No. 3162 was there a high 

numb- r of total and fertile tillers. The evaluation data results 

are given in Table 32. 

To conclude this section on primiLive genrplasm, we can say that 

there exists useful genetic variability for desirable traits in 
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Table 32. Evaluation data on eighteen lines of T. capacm 
fran the CI44YT collection at Tel Hadya in 1991/92 

CWI.NO. FRO EGV DHE TOTIL FTIL PLH PED UMA 

3149 1 4 163 5 5 102 37 195 
3150 2 4 162 7 7 95 39 194 
3152 2 3 163 9 9 97 39 195 
3153 1 4 163 7 7 101 28 195 
3154 1 4 163 6 6 98 34 195 
3155 1 3 163 5 5 100 31 194 
3157 2 3 162 5 5 98 29 195 
3158 2 2 164 8 7 101 28 195 
3159 1 3 162 6 6 92 27 196 
3160 2 3 162 6 6 94 29 195 

3161 2 3 163 5 5 92 32 195 
3162 2 2 165 10 8 101 34 197 
3163 2 2 163 6 5 100 29 195 
3164 1 3 161 7 6 100 30 193 
3165 1 3 162 8 8 102 31 196 
3166 1 2 167 6 6 98 26 199 
3167 1 3 166 7 6 90 31 199 
3168 1 3 165 8 7 103 29 204 
Check 
mean 2 5 155 5 5 88 37 191
 

a : Abbreviations and scales sane as in Table 28. 

old forms of wheat. This variability can be readily exploited for
 

crop improvement programs since, unlike certain wild relatives, 

genomic dishanony does not imiDede crossing with other forms of 

cultivated wheat.
 

In recent years, short strawed, solid stemmed, erect progeny 

lines of duinin wheat, possessing resistance to lodging and 

relatively good grain yield under unfavorable conditions, have 

been obtained fran crosses where one of the parents has been T. 

dicoccum. 

Breeders seeking genes for biotic and abiotic stresses to 

broaden the genetic Lose of durun wheat targeted towards the low­

rainfall areas could develop pure lines for greater stability from 

the accessions reported here. It is also suggested that older 
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forms of wheat, such as T. dicoccum, can themselves be promoted as 
cultivars and hence, play a broader and more significant role in 

improving quality than merely correcting specific shortcomings of
 

otherwise well-adapted modern varieties.
 

All the above collections of primitive wheats from CIMMYT have
 

now been accessed into the ICARDA collection, which will also 

serve as a safety duplication of the CIMvYT' germplasm, as per the
 

Memorandum of Understanding between the two Centers.
 

A.B. Damania, H. Altunji and B. Skovmand (CIMYT,Mexico)
 

1.3.8.8. 	(,Further evaluation of genetic stocks frcm 

Czechoslovakia 

Genetic stocks of bread and durum wheat lines were developed by 

utilizing 	 disease resistance genes fron T. monococcum at the 

Research Institute of Crop Production in Prague, Czechoslovakia 

(GRU Annual 	 Report 1991). 'Iwenty of these lines were planted at 
Tel Hadya 	 for evaluation against moderate drought and frost 

tolerance, 	 as well as recording of agronanic traits, with results 

given in Table 33. 

It was obseived rhatt all winter bread wheat, except one line, 
were highly tolerant to frost. Three of the lines which were 
highly tolerant possessed the Lr Tin: gene, which has resistance tc 

leaf rust, whereas 206973 was the check cv. Yubileynaya from 
Russia, which is highly cold tolerant, photo-insensitive and as 

early as the other lines derived from crosses with T. monococcum. 

Therefore, this genplnasm imterial could be extremely useful for 
breeding for the WANA highlands where cold tolerance is ar 

important requirement. IA-rther tests at a cold site in Ttrkey are 

in progress in col laboration with the Cereal Improvement Program. 

A. B. Damania and H. Altumji 
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Table 33. Results of agronanical and frost tolerance uvaluation 
on 20 wheat lines derived from crosses with T. mcriococcum 

S.No. Acc.No. Habit FROa DHE UMA TIL PLH PE) 

T. durum (Dunim wheat) 

1. 22708 Spring 2 160 199 9 98 45 

2. 22709 Sp nrig 2 161 199 4 111 46 

3. 22710 Spring 2 163 191 9 100 34 

4. 22712 Snring 2 163 195 5 118 49 

5. 22713 Spring 2 167 199 3 125 48 

6. 22714 Spring 2 162 196 5 113 41 

7. 22715 SpI-i ng 2 162 196 7 113 43 

8. 22716 Spring 2 166 195 5 114 38 

9. 2271.7 Sp-ing 2 163 198 9 114 46 

T. aestivum (Bread wheat) 

10. 206969 Winter 2 164 195 5 103 37 

11. 206970 Winter 1 163 193 5 94 35 

12. 206971 Win1ter 1 162 192 6 107 34 

13. 206972 W'linter 1 163 193 8 106 37 

14. 206973 Winter 1 164 193 3 105 37 

15. 206974 Spring 2 167 202 3 103 36 

16. 206975 Sp -ing 3 1.67 201 5 108 33 

17. 
18. 

20697/6 
206971 

Sping 
Spring 

2 
2 

166 
168 

202 
202 

3 
4 

115 
115 

38 
39 

19. 
20. 

2069/8 
206975 

Spring 
Spring 

2 
2 

167 
169 

200 
203 

3 
6 

97 
105 

36 
31 

a : Abbreviations as in Tahle 28. 

1.3.8.9. 	 Pre-breeding and development of genetic stocks with 

genes from wild and primitive forms 

Gerrmlasm of wild and primitive forms is also Ieing utilized for 

a pre-breeding prg ram which ,eks to infuse desirable genes from 

the wild or prir-tive i.:--. inito the cultivat-ed formi t-hrough 

crossing and .e I-ct ior. i ,r. k wi l! ci-reat, stahl. I ines which 

can h- lt i , ie b ,yt-,-',-i wit'-;w , it: ar of non diesirable 

character tnt i'usn h. comi :;;I inked t) those which IiQ sriight frcm the 

wild oi p-imi t LYQ p.aint. 
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The wild progenitors of wheat are commonly sympatric with their 

cultivated forms. They differ, however, in phenotype and 

adaptation 	 but remain sufficiently related genetically to cross 

and produce ferti le hybrids with exchange of genes particularly in 

the direction of the cultivated fomns. Breeders are adverse to 

use gerniplasn which may retard their inproved lines or those which 

require years of back crossing to eliminate undesirable traits, 

which are very often inherited when wild or primitive material has 

been used in the pedigree. 

Selections frcii twenty-five crosses between wild species (T. 

dicoccoides with gcld agronomic perforiance at Bred- as the male 

parent) and durum wheat and beitween chIrm-1 wheat and primitive 

forms with disease resistance (T. dicoccum and T. carthlicum), 

which were initially made in 1989, were re-tested in in order to 

observe stability in two irporrtant traits of interest to breeders, 

viz. days to heading and maturity. 

Itwas obsei-ved that there was no difference for days to heading 

and maturity in the two previous seasons, although they were both 

quite different in the anmunt and distribution of rainfall, as 

well as in the presence of cold stress. Small quantlities of seed 

samples from the above rentioned lines are available. 

A. B. Damania and H. Altunji
 

1.3.9. 	 Characterization of Jordan>,=_n vetch and La and 

Algerian vetch 

Tlwenty accessions of Jordanian Lathyrus and fourty-eight 

accessions of vetch were characterized for twelve descriptors at 

Tel Iladya, Eyria. On: hrinred twenty-three accessions of Algerian 

vetch were evaluated. The plot size varied firun one row 4 in to 4 

rows 3 m long, with 3"7.5 cm batween rows. 'Ihe seeding rate was 50 

seeds par row. Checks used for Jlathy-l; wer-e IFLA 101 (L. 

satisfils) and IFLA 347 (1. (<xhrus) and for vetch were IFVI 67 

(Vicfa i rhonensis) and IFVI 25,11 (V. s~itiva). 

The descriptors evaluated we, growth habit (GR), frost 
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tolerance (FROST), vigor (VIG), flower color (FCO), days to 50% 

flowering (DFLR), days to 90% podding (DAP), days to 90% maturity 

(DMAT), pod length in cm (PLEN), pod width in cm (PWID), seeds per 

pod (SPD), and hundred seed weight in g (HSW). 

Most Lathyrus and Jordanian vetch accessions evaluated were 

semi-erect or erect and had strong or intermediate levels of vigor 

(Table 34). Algerian vetch accessions were mostly semi-spreading 

Table 34. Frequency distributions for GRH, FROST, VIG, and FCO 
for 20 accessions of Lathjru and 48 accessions of Jordanian vetch 
and 123 accessions of Algerian vetch evaluated at Tel Hadya, Syria 
in 1991/92
 

Jordanian Jordanian Algerian 
Descriptor/Score' La vetch vetch 

GRH 
Spreading 0.0 22.4 13.2 
Semi-spreading 23.8 16.3 72.9 
Semi-erect 61.9 32.7 12.4 
Erect 14.3 28.6 1.6 

FROST 
Highly tolerant 0.0 10.2 0.8 
Tolerant 71.4 59.2 13.2 
Moderately tolerant 14.3 26.5 51.2 
Susceptible 9.5 2.0 34.9 
Highly susceptible 4.8 2.0 0.0 

VIG 
Very strong 0.0 4.1 0.8
 
Strong 52.4 34.7 6.2
 
Intermediate 33.3 55.1 45.0
 
Poor 9.5 4.1 48.1
 
Very poor 4.8 2.0 0.0
 

FCO 
Whice 0.0 14.6 2.4 
Blue 5.0 45.8 8.1 
Dark pink 60.0 2.1 7.3 
Pink 0.0 22.9 2.4 
Violet 0.0 10.4 75.6 
Yellow 35.0 4.2 4.1 

a : For descriptor abbreviations, see text.
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and with poor or intermediate VIG. Most accessions evaluated were 

also tolerant or moderately tolerant to frost, however, the 

Algerian accessions had a high proportion of susceptibility 

(34.9%). Lathyrus accessions were with dark pink and yellow 

flowers and the Algerian vetch accessions had mostly violet flow-

Table 35. Summary statistics for DFLR, DAP, LMAT, PDPI, PLEN, 
PWID, SPD, and HSW for 20 accessions of La ari 48 accessiox-s 
of vetch fram Jordan and 123 accessions of Algerian vetch 
evaluated at Tel Hadya, Syria in 1991/92 

Crop/
 
Descriptor' Check mean Mean Min. Max. C.V. (%)
 

Lae u 
DFLR (days) 114.5 112.4 104 120 2.9
 
DAP (days) 129.0 126.9 110 132 3.7
 
DMAT (days) 155.0 156.6 151 170 3.9
 
PDPI 1.20 1.10 1.0 1.8 20.9
 
PLEN (cm) 3.53 2.91 1.9 4.7 28.3
 
PWID (cm) 1.03 0.63 0.3 1.4 52.2
 
SPD 2.84 3.93 2.4 5.8 24.9
 
HSW (g) 12.35 3.83 1.3 7.6 45.8
 

Vetch (Jordan) 
DFLR (days) 111.1 109.8 99 122 5.1 
DAP (days) 123.3 120.9 108 133 6.7 
DMAT (days) 154.0 153.4 149 169 2.2 
PDPI 1.08 1.36 1.0 2.6 33.8 
PLEN (cm) 4.75 3.18 1.8 5.4 34.4 
PWID (cm) 0.90 0.61 0.4 1.7 33.4 
SPD 4.81 3.67 1.0 6.3 38.8 
HSW (g) 7.18 3.21 0.4 7.9 71.2 

Vetch (Algeria) 
DFLR (days) 114.0 129.0 117 162 6.5 
DAP (days) 122.2 140.4 120 167 7.2 
EMAT (days) 162.3 171.6 160 184 3.4 
PDPI 1.00 1.22 1..' 3.0 38.7 
PLEN (cm) 3.93 3.73 0.7 7.0 27.8 
PWID (cm) 0.63 0.62 0.1 1.3 30.6 
SPD 4.82 4.34 1.6 7.7 25.6 
HSW (g) 11.73 6.03 1.2 16.8 46.2 

a : For descriptor abbreviations, see text.
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ers. However, flower colors of the Jordanian vetch accessions
 

were distributed over the full range of flower colors.
 

Summary statistics for the Lathyrus and vetch accessions of
 

Jordanian origin and Algerian vetch are given in Table 35. The 

Lathyrus accessions were smaller seede, than the checks because of 

the species evaluated (which were mostly aphaca and hierosoly­

mitanus). These also had more SPD and were with smaller pods 

(PLEN and PWID). Tae Lathyrus accessions were similar to the 

checks phenologicall;,. The Jordanian vetch accessions were also 

similar phenolcxgically to the checks, although the Algerian vetch 

was later than the checks. The Jordanian vetch had smaller seeds 

(HSW), less SPD, and smaller pods (PLEN and PWID) than the checks. 

The Algerian vetch, while with less values for these descriptors 

than the checks, was much closer to the check values. Again, this 

was die to the species evaluated (mostly Dalaestina, peregrina, 

monantha, and sativa nigra) from Jordan, while the Algerian vetch 

includled a much higher proportion of V. sativa sativa. 

Larry Robertson, A. Shehadeh and F. Sweid 

1.3.10. Evaluation of Iranian chickpea accessions
 

A joint evaluation trial was conducted at ICARDA, Tel Hadya, 

Syria, together with the Seed and Plant Imqrovement Institute 

(SPII) of Iran with the objective to evaluate Iranian chickpea 

genrplasm accessions.
 

The 495 chickpea accessions were evaluated at Tel Hadya, Syria 

in an unreplicated augmented design with one systematic (ILC 482) 

and two random (ILC 2379 and ILC 5104) checks, with a block size 

of 23 plots. The plot size was 4 rows, 45 cm between rows, 5 m 

long (9.0 u'). The seeding rate was 240 seeds [er plot. The 

center two rows, 4 m length (3.6 nr'),were used for yield 

determinations. 

There were 27 descriptors observed: days to 50% flowering 

(DFLR), days to 90% maturity (DMFAT), plant height (PTHT) in cm, 

first pod height (HTFP) in cm, canopy width (CAW) in cm, growth 
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Table 36. Frequency distributions for LFS, FCO, GRH, PLP, PLH,
I.P, and PDSH for 495 Iranian chickpea accessions evaluated at 
Tel H&dya, Syria during 1991/92 

Frequency Number of 
Descriptor/Scorea (%) Accessions 

LFS 495 
Small (<Io mm longl 2.2 
Medium (10-15 mm long) 96.4 
Large (>15 rnm long) 1.4 

FCO 495 
White 98.2 
Pink 1.8 

GRR 495 
Semi-erect 0.6 
Semi- spreading 90.9 
Spreading 8.5 

PLH 495 
Hairs almost absent 0.2 
Pubescent 0.2 
Densely pubescent 99.6 

SCO 495 
Beige 70.1 
Yellow 0.4 
Beige mixed 27.9 
Other mixed 1.4 

SSH 495 
Kabuli 98.2 
Intermediate 0.2 
Desi 0.2 
Mixed 1.4 

SRO 495 
Rough 97.0 
Smooth 0.2 
Mixed 2.8 

PLP 495 
No anthocyanin, pale green 10.3 
No anthocyanin, green 89.5 
Weak anthocyanin, partly purple 0.2
 

PDDH 
 488
 
No dehiscence 65.0 
<.0% dehiscence 31.1 
10i dehiscence 3.9 

PDSH 
 488
 
Low 36.5 
Mediun 62.9 
High 0.6 

a : For descriptor abbreviations, see text.
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habit (GRH), iron deficiency chlorosis (IDC), pod dehiscence 

(PDDH), pod shedding (PDSH), leaflet type (LFT), leaflet size 

(LFS), flower color (FCO), plant pigmentation (PLP), plant 

hairiness (PILE), leaflets/leaf (LFL), seed shape (SSH), seed 

surface roughness (SRO), seed color (SO), pods per plant (POD), 

seeds per plant (SPP), seeds per pod (SPD), pods per peduncle 

(PPPD), hundred seed weight, (HSW) in g, seed yield (SYLD) in 

kg/ha, biomass (BYLD) in kg/ha, straw yield (STYLD) in kg/ha, and 

harvest index in % (HI). 

There was no variation of LET, all accessions had conound 

leaves. There was very little variation for LFS, FCO, GRH, and 

PLH, most accessions showed the values of the regularly cultivated 

chickpea for the near east (Table 36). Most accessions were 

kabuli type chickpea with a ram's shaped head (98.2%) and a rough 

seed texture (97.0%). Seed color was mostly beige (70.1%) or 

mixed with beige (27.9%) . Pod dehiscence for these accessions was 

mostly none (65.0%) or less than 10% (31.1%) and pod shedding was
 

none (36.5%) or low (62.9%).
 

Evaluation of summary statistics (Table 37) reveals that the
 

Table 37. Summary statistics for 495 Iranian chickpea gernplasm
 

accessions evaluated at Tel Hadya, Syria during 1991/92
 

Descriptor Check :mean Mean Min. Max. C.V. (%) 

DFLWR (days) 128.6 130.7 122 147 4.0 
DMrP (days) 170.3 171.6 165 186 2.5 
PTHT (days) 43.1 39.4 26 54 19.6 
HTFP (cm) 19.0 17.8 9 35 22.9 
LFL 13.5 14.0 10.3 18.0 7.1 
CAW (cm) 35.4 34.0 15 52 16.8 
POD 39.8 42.9 21.1 97.2 25.6 
SPD 0.88 0.89 0.54 1.24 14.9 
PPPD 0.63 0.67 0.42 0.87 11.6 
HI (%) 54.1 51.2 29.0 72.1 12.3 
HSW (g) 29.0 24.0 14.1 52.7 24.4 
SY=D (kg/ha) 1921 1777 739 29z7 22.8 
BYLD (kg/ha) 3577 3482 1556 5544 16.2 
ST= (kg/ha) 1656 1704 639 3247 22.8 

a : For descriptor abbreviations, see text. 
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largest variatih:: for quantitatively scored descriptors was 

for POD, FSW, ind HTFP, and the yield descriptors SYLD and 

STYLD. The a-ean values of Iranian chickpea accessions were 

similar to the check lines for iost of these descriptors but 

had a HI, and SYLD.lower HSWM, 

The distributions for DFIR, HI, and HSq (Figures 6, 7, and 

8) do not show: ncr al distributions. 'hey suggest: that there 

are tv-.N to three different groups in the Iranian chickpea 

gertnpasm evaluated. The distribution for SY D was nore or 

less nornmal (Figure 9). 

RMS Distance 

0.0 0.5 1.0 1.5
 

Casea 

CL9 

CL12 (142) CLS­ -CL5
 

(190)CLil 

(15)CLI3 

(2) (16
(54 

CL17 (15) 
C.36 (10)c4 

CLI0 (5) -CL3­

(1)ILC 8140 

a Crase refers to original cluster nurnber assigned, Cl, cluster. 
b :Numbrs in menthesis are nLunbr of accessions in cluster. 

Figure 10. Dendrogram of 475 Iranian chickpea accessions 
evaluated in 1991/92 at Tel Hadya, Syria at the nine cluster level 
extraction. Original analysis cluster nmbership and normalized 
root nean square distances used 
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Unfortunately, data on the collection sites within Iran is not 

available at this time, however, heirarchical cluster analysis was 

run to try to setarate out the nEwjor groups within this gernplasm 

(475 accessions witn. no missing data) using the qumtitatively 

scored discrictors D2, LF-L, =TI-T, I-TFP, CAW, DAT, PPPD, POD, 

SPD, H-Wq, SYLED, YLD, STYrLD, and HI. The results of hierarchical 

cluster analysis suggest tLuhee major clusters and six minor 

clusters, which willi b_ explained below (Figure 10) 

Cluster 6 (cluster n, nb:rs in this discussion refer to the 

original cluster aalsis cluster numbers assigned) and cluster 3 

are relatively small clusters <'17 and 31 accessions, respectively) 

and most likely represent genlasm in the Iranian collection 

fron outside the countriy, breeding lines or unique cases (Figure 

10) . The tree,major clusters (cluster 9, cluster 12 and cluster 

11) represent: tie mjority of the accessions (427 accessions), 

this is in agre,-mnt with Figures 6-9, which suggest three groups 

in this gentriasm set. 

Eanminaticn c!snm'm' statistics for the individual clusters 

(Table 39 revals t characteristics of the three major clust-

Table 38. Summary statistics for nine clusters developed fram 
hierarchical cluster analysis cf 475 Iranian chickpea germplasn 
accessics evaluated at Tel Hadya, Syria in 1991/92 

DFLR' MW4ATSYLD HI HSW PTHT 
Cluster Freq. (days) (days) (kg/ha) (%) (g) (cmn) 

CL11 190 128.7 169.8 1722 54.9 23.2 37.9 
CL12 142 129.0 170.5 2062 53.2 26.2 40.4 
--9 95 135.7 175.2 1550 44.3 22.2 40.8 
(13 15 131.3 171.0 1192 51.7 19.2 36.3 
CL17 15 133.5 174.9 1879 41.7 27.2 40.6 
CL36 10 127.7 168.6 2463 53.4 27.21 40.0 
CL10 5 134.8 175. 6 2063 40.5 25.4 40.4 
C(154 2 128.0 169.0 918 56.3 20.4 33.0 
ILC 8140 1 125.0 1.67.0 2578 53.5 24.3 40.0 

a : For descriptor abbreviations, see text. 
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Figure 11. Distributions for SYLD (kg/ha) for the three majorclusters from hierarchical analysis for Iranian chickpea
accessions evaluated Hadya,at Tel Syria in 1991/92 

ers. Cluster 12 haid the ilighest SYLD (Figure 11) and largest HSW 
of these clusters, with a high HI early DFTR (Figures 12 and 13). 
Cluster 9 haid the latest DFLR1, lowest SYLD, lowestmd HI. 
Cluster 11 vas similar to cluster for12 DFLR and HI but had a 
smal. !er 11SW and slightly higher HI and lower SYLD. The clusters 
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Figure 12. Distributions for HI (%) for the three major clusters 
fram hierarchical analysis for Iranian chickpea accessions 
evaluated at Tel Hadya, Syria in 1991/92 

36 and Ill 8m4i. sr. intreqting mnor usters with very early 

DFLP. and ve./ high S'.D and HI. Also, c]uster 10 is interesting, 

in that. a tnhot:g VI- ; s -.1at- and IHI was 1cMw, t.,h- SYI was high. 

Figues , and i that were7, . -'des', there three tirjot groups 

of geplTp-,a ,i-'-, a' d { e.-- i ed and t:hel ef~o, hierarchical 
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Figure 13. Distributions for DFLR (days) for the three majorclusters fran hierarchical analyses for Iranian chickpea
accessions evaluated at Tel Hadya, Syria in 1991/92
 

cluster analy*'sis was 1--rfolmid. The three mnjor: clusters from 
this hiw:raioh CaaL anavsis had di ffelent_ n~ans for [iFIJ and their 
distr-ibut-ions 'nf i.m <ne ver late cluster and to clusters that 
are early (Fi.jurr" 1?3. SuiJlar!ly, distributions for the three 
clusters far H! are distinct and separate. (Figuie 12) and follow 
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what was expected from Figure 7. The distribution for SYLD 

(Figure 9) did not suggest the three clusters that DFLR, HI, and 

1-15W did. However, when the three major clusters are plotted 

separately (Figure ii), their distinct distributions can be 

seen. 

The descriptors for the three major clusters show three distinct 

groups, each with their set of distinctive distributions for a set 

of quantitative descriptors. Wh,9en data is obtained on the distri­

bution o" th ranian chickpea accessions within the country, 

these accessions will be plotted and the geographical regions will 

be relateci to these clusters. The minor clusters will be studied 

to detemcne any unique information from the passport data that 

u]cd-:p i thei :-u iverence from the majority of the accessions 

as found Lv nie archical cluster analysis. 

L. D. Robertson, A. Ismail, and S. Namei (SPII, Iran)
 

1.3.11. Evaluation of lentil landraces 

A total of. li'5 lentil landraces and ICARDA breeding lines were 

evalatd in an urrepl ea augmented design with one systematic 

(ILL 4,'i40 and *..x -anacm ILL 4401 and ILL 5582) checks, with a 

block size &o. Ie plot size was 4 rows, 37.5 cm between 

rows, 5m 1on .m . Tire seeding rate was 1200 seeds per plot. 

The rows, -1nt.w4 m length 3 ir), were used for yield 

dett-.. m atI cl.: 

TIim:me.. 'we 22 descriptors observed: days to 50% flowering 

(DILRI), hicnilaiss In kg/ha (BYLD) , seed yield in kg/h-a (SYLD) , straw 

yield in ki. hal\Si[L) , 100 seed weight in g (HSW) , days to 90% 

matum :t.. ., p.ant iheiaht in Cm (PFH'T) , hVight to first pod in 

Cm Vli>i.:,p. i -*rin (.'DSH), pod dehiscence (PDDH), lodging 

sus<st l.ii .\ < , iamnest index in % HI , testa color ('IM), 

testa pat t.c A otyledon color SCOC),testa pattern color 

tendril, l.enath (IN), leaf pbescence 

1;'P) a.d poi mi:ntatn DP) . 

T.e.-.was ' ,ittle variation for TN, LFP, and PDP, with 94.6%of 
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accessions with orctinent TIN, 94.2% with denise LFP, and 99.7% of 
accessions with no PDP, respectively (Table 39). LFS mostlywas 
large - w d . Seed testa traits were highly mixed and CC was 
yellov '98% c orange/red (23.5%). LOD was mostly low or none 

(65.4) w*-', I:mID of 30.2%. PDDH and PDSH were mostly none 

or ]cw ., ,14.3%, rescectively) or mndium (22.9%and 37.1%, 

Table 39. -crequency distributions for LFS, TLN, LFP, LCD, PDP,
TY-O, TPA, TPC, CX)C, FLDH, and PDSH for 1859 lentil accessions 
evaluated at Tel Hadya, Syria in 1991/92 

Frequency Number of 
Descriptor/Scorea 
 (%) accessions
 

L'S 1859
 
Small 7.0 
Medium 43.1
 

Large 49.9 
TLN 
 1859
 

Rudhientary 5.4 
Prcvuirent 94.6 
Mixed 
 0.1
 

LFP 
 1859
 
Slight 5.8 
Dense 94.2 

LOD 1859
 
None 2.9 
Low 62.5 
Medium 30.2 
High 
 4.4
 

PDP 
 1859
 
Absent 99.7 
Presen-
 0.3
 

TCO 
 1852
 
Green 0.5 
Grey 6.6 
Brov'n 1.8 
B ack ! 15.3 
Pink 1.4 
Mixed 75.3 
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Table 39. (continued) Frequency di: tributions for LFS, TLN, LFP, 
La), PDP, TCO, TPA, TPC, "OC, PDDi, and PD$.I for 1859 lentil 
accessions evaluated at Tel Hadya, Syria in 1951 /92
 

Frequency Nunber of 
Descriptor/Score (%) accessions 

TPA 1852
 
Absent 15.1
 
Dotted 1.4
 
S:potted 0.7
 
Marbled 0.5
 
Complex 0.7
 
Mixed 81.6
 

TPC 1852
 
Absent 15.1
 
Olive 5.9
 
Grey 0.1
 
Black 7.0
 
Mixed 72.0
 

cOC 1852 
Yellow 49.8
 
Orange/red 23.5
 
Mixed 26.7
 

PDDH 1356
 
None 27.9
 
Low 38.7
 
Medium 22.9
 
High 10.3
 

PDSH 1356
 
None 3.1
 
Low 41.2
 
Medium 37.1
 
High 18.6
 

a : For descriptor abbreviations, see text.
 

Summary statistics (Table 40) reveal that the largest variation 

for quantitati'vely scored descriptors was for the yield 

descriptors SYLD, BYIJD and STYLD, and -ISW, all with C.V.s over 

40%.. Tie man of ti accessions for SYID and S'F{TD were lower by 

25% and 17%, resnecrively, than tiho three checks. L.<cept for -ISW, 

the other descriptors hnd similar m,2ans for the genriplasm 

accessions as the checks. DisriLutions for DFVL, I-fI'r, SYLD, and 
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Table 40. Summary statistics for 1859 lentil gernplasm accessions 
evaluated at Tei Hadya, Syria during 1991/92
 

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

DFLRa (days) 122.4 122.8 106 147 4.8 
DMAT (days) 162.2 162.5 142 184 4.4
P=1 (days) 23.8 22.8 6 41 19.6 
I= FP (cm) 12.4 11.1 1 26 33.7
 
HI (%) 
 44.3 42.0 2.0 75.8 18.8
 
HSW (g) 5.5 4.3 1.6 10.1 40.9
 
SYLD (kg/ha) 1302 976 23 3453 43.8 
BYLD (kg/ha) 2924 2325 360 7293 
 40.3
 
STYLD (kg,/ha) 1623 1349 207 4667 43.2
 

a : For descriptor abbreviations see text.
 

STYLD are shown in Figures 14 to 17 and show normal distri­

butions. 

Stepwise discriminate analyses was performed with accessions 
from those countries represented by at least 10 access;ions (20 
countries) and for ICARDA breeding lines developed at Tel Hadya, 
Syria, which were treated as a separate category for discriminate 
and hierarchical cluster analyses. Sixteen descriptors (DFLR, 
LFS, TLN, LFP, DMAT, PVHT, HIFP, LOD, TPC, COC, PDP, HSW, SYLD, 
BYLD, ST , and HI) were chosen for further analyses. 

5fis iminate analysis was performed using canonical functions 
of the 16 descriptors Felected, with 11 canonical functions found 
significant by Wiiks lamda.
 

Overall, there was a 46.5%- correct classification rate using the 
fifteen possible canonical functions (Table 41) . For most 
countries of origin, the nmajc-ity of misclassifications were with 
countries from similar ecologies and latitudes, for example, 
Ethiopian lines misclassified as Yemeni or Pakistani or Indian 
lines mischssifipd as Yereni or Pakistani. The poor class­
ification of soe contL,.ies, such as Buloaria and Algeria, n'qy be 
because of the relatively strmll nmnber of accessions, which may 
not be represenLative of the coutry. Algerian accessions classified 
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Table 41. Classification by country of origin for lentil 
gemrplasn accessions evaluated at Tel Hadya, Syria in 1991/92 
using canonical discriminate functions. Number of cases, percent 
correct classification, and first three misclassifications (%and 
country in parenthesis)
 

Classification percentage (OR1 4 ) 
No. 

Ori Cases Corr. Miss. 1 Miss. 2 Miss. 3 

BGR 17 5.9 23.5(PRT) 17.6(!RN) il.8 (ICA,SYR)
 

GIL 26 34.6 15.4 (ESP) 11.5(DZA) i!.5((IUR)
 

DZA 12 0.0 25.0(ESP) 16 - (IND) 16.7(SUN)
 

EGY 13 46.2 15.4(JOR) 7. .
 

ES? 59 54.2 8.5(PRT) 8.5(TUR) 5.1(MEX)
 

EI-4 35 45.7 20.0(YM4) 11.4(SYR) 5.7(PAK)
 

GRC 13 23.1 15.4 (ESP) 15.4 (MAIR) 15.4(PRT)
 

ICAb 564 40.1 12.6(SYR) 10.3(JOR) 8.5 (MIAR)
 

IND 81 17.3 21.0(YE) 17.3 (PAK) 8.6(ICA,NPL)
 

IRN 18 33.3 11.1(L) 11.1(ICA) 11.I2PRT)
 

JOR 90 40.0 21.1(ICA) 15.6(MR) 8.9 (SYR)
 

MAR 39 56.4 10.3(ICA) 7.7(MEX) 5.21"
 

MEX 20 30.0 15.0(DZA) 15.0(MAR) 10.0(SYR)
 

NPL 248 80.6 8.5(PAK) 4.8(IND) 1.2(EGY)
 

PAK 89 50.6 16.9(NPL) 14.6(IND) 5.6(SYR)
 

PRT 11 54.5 27.3 (BGR) 18.2 (ESP) ---


SUN 46 45.7 13.0(BGR) 8.7(ESP) 6.5(MEN,PRT)
 

SYR 313 49.8 18.2(ICA) 7.3(JOR) 5.4(DZA)
 

fR 82 18.3 12.2(SYR) 11.0(PRT) 9.8(ESP)
 

YEM 21 71.4 19.0(lTH) 4.8(DZA) 4.8(SYR)
 

46.5 .........
Total 1797 


a Country origin abbreviations are as per IBPGR country codes.
 

b ICARDA lines developed at Tel Hadya, Syria.
 

ETH, ICA, IND,MEX, PRT. 
d BRG,DZA,ESP,MEX.
 

25% from Spain, which probably represents
accessions classified as 
The highest
the aoveent of seed to Algeria in the recent past. 


correct classificat ion at-,- was with N,-?ll (81%) with 13% 

misclassifications as Pakistan and India. 'lle 'ftirkish accessions 

were pcorly classifiod, with only 18.3% coiictly classified arid 

Syria (12.29 ) Ixinq the only closely related ccuntr being 
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represented in the misclassifications.
 

ICARDA breeding lines r~rresenmed 564 of the accessions tested 

and were treated as a separate*origin. These represented mostly
selections of crosses frIC-4 L"e breedjng prngram at ]CARDA and also 

a few selections from within WIANA land-aces. These classified 

fairly distinctly (40.1% correct classitication) as a separate 

group (Table 41). This would be excected with breeding pressure 

applied for a specific high yielding broadly adapted genotype. 

The misclassifications were from WANA with Syria (12.6%), Jordan 

(10.3%), and Morocco (8.5%) the highest. Also, seven of the 19
 

country of origins had misclassifications as ICARDA in their
 

highest three misclassifications, an indication of the diversity
 

of the ICARDA group.
 

Rescaled Distance Cluster Combine
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Figure 18. Dendrogram of lentil accessions evaluated in 1991/92
by country of origin for countries with at least 10 accessions 
evaluated. Rescaled cluster combines used
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The centroid values for the 20 country of origins for the 11 

significant canonical functions were used for hierarchical cluster 

analyses for the jDuntries (Figure 18). As expected from 

latitude, the accessions from India, Pakistan and Nepal formed one 

group, accessions from Yeren and Ethiopia forned another and these 

two groups formed a section that was quite distinct from all the 

othe; countries. The ICARDA lines grouped very closely with the 

Syrian accessions, as would be expected from lines which were all 

developed at Tel Hadya. These also formed a group with accessions 

from Jordan, Morocco, and Egypt. The other groups formed 

predictable qroups, though with scme Inembers which do not fit in 

well. Chile and Spain foimed one group which can be explained by 

movement of lmdraces, but Iran is in the same group. Likewise 

Bulgaria, Turkey and Greece form a "Balkan" group, however, Mexico 

and Algeria are also in this group. However, in general, these
 

groups fit the predicted response, considering latitude and eco­

geographical region.
 

L.D. Robertson and A. Ismail 

1.3.12. Evaluation of wild Lens
 

The wild Lens collection was evaluated for mrphological,
 

agronomic, and isozyma descriptors. A total of 316 accessions
 

from L. orientalis, -. dtremensis, L. nigricans, and L. ervoides 

were evaluated in nine randomized complete block trials, each with 

two replicatiJons and tmo I,. oulinaris checks (ILL 4402 and ILL 

5582). Plot si:ne was one -ow, I m long, with 37.5 CmIbetween 

rows. The sedinq rate was 10 seeds per plot. 

There were :1 descriptors evaluatetd: days to 50 % flowering 

(DVIR), (i%-y i0O >.g flowor (tC,to W <I7fl , color pod 

pigm ntatt ion JI 7 ) , plant heicht in iivn <PITIF) , plant width between 

rows in im', , plant width within rcws in nm , growth 

habit. (GH), cotyledon color iJt\U, flw'es per plant (FPP), 

interTnode length ([NI] leaf (Taflets leafier, per (1919, -I-gth in 

mm (LV'L) , leaflet- width in imi (IW), leaf ienqth in ram 
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(LFL), leaves per plant (LPP), total leaf area per plant in c 

(LAP), tendril (TEN), arista (ARS), flowering duration (DDFIR), 
and podding duration (DDAP).
 

Table 42. Frequency distributions for FLC, PDP, GRH, COC, TEN,
and ARS for 316 accessions of wild Lens evaluated at Tel Hadya,
 
Syria in 1991/92
 

Lens species
Descriptor/
 
score orientalis odemensis 

FLC
 
White 0.6 0.0 

White, blue veins 2.6 0.0 

Blue 1.3 
 0.0 

Violet 
 91.0 100.0 

Pink 0.6 
 0.0 

Other 3.9 
 0.0 


PDP 
Absent 64.5 
 26.5 

Slight, some pods 27.1 14.7 

Slight, most pods 7.7 14.7 
Deep Ii-,ple 0.6 44.1 

GRH
 
Erect 3.4 
 5.3 
Semi-erect 45.6 47.3 
Semi-spreading 38.8 36.8 

Spreading 12.3 10.5 


COC
 
Yellow 29.7 
 0.0 

Orange/red 55.5 8.8 

Olive-green 14.2 20.6 
Mixed 0.6 70.6 

TEN 
Rudimentary 55.5 55.9 

Prominent 44.5 
 44.1 


ARS 
Present 5.8 11.8 
Absent 94.2 88.2 

Number of accessions 155 34 


a : For descriptor aLbroeviations, see te<xt 

(%) 

nigricans ervoides 

0.0 0.0
 
0.0 0.0
 
0.0 0.0
 

60.0 93.5
 
40.0 0.0
 
0.0 6.5
 

88.6 93.2
 
11.4 5.7
 
0.0 1.1
 
0.0 0.0
 

3.0 0.0
 
30.3 72.0
 
48.5 26.3
 
18.2 1.8
 

14.3 46.7
 
65.7 47.8
 
17.1 4.3
 
2.9 1.1 

77.1 92.4
 
22.9 7.6
 

8.6 80.2
 
91.4 19.8
 

35 92
 

The I-pns species had inore than 90% of accessions with violet 
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FLC, except for L. nigricans, which had 40% pink and only 60% 

violet FLC (Table 42) . L. ni.gricams and !,.evoides had mostly 

accessiors with no while 1,.odemnsis aco2.ssiorsPDP, hand 44.1% 4.)f 

ao withwith deep purple PDP. A! sp Cies had lc-st-y .. S..... 

semi-erect or serti-spreadin3 IRI]{but L. e..,oes hiad a higher 

-dproportion of semi-erect ac',ssions. h. wi 1d s- -:ciesostly 

orange/red or ,ellow C;C, e:cc- :or 5. e.mrns2s, wflh IUStiy 

(70.6%) and olive-green (20.41) accessions. L. (.rienltalismixed 

and L. cemensis had similar pcpoio-l of idirintam'/'trciinent 

TEI (55% vs 45%) accessions and i. jqZicans aia I_.er'ones had 

similar, but different coort ian-, wirh a hgner pI. wrt of 

rudientary T. L. o s !ad mst-ly esent S, while the 

other species had Tmstly alSsent ARS. 

Mean values for the auantit-at-veiy scored dscrict-ois for each 

species are given 4n Table ,1. in gen-ral, t-.he- wild species of 

Table 43. Means for DFLR, DAP, DDFLR, DDAP, PTHr, VFX, PVI, FPP, 

INL, LPL, LFTL, LUIW, LFL, LPP, and LAP for 316 accessions of wild 

Lens species evaluated at Tel Hadya, Syria in 1991/92 

Lens species
 

Descriptor/
 
orien.b nigr.
score check odem. ervo.
 

112.3
DF R (days) IC3.1 106.3 106.2 120.0 

DAP (days 110.7 1.20.8 120.8 131.3 121.5
 

DDFLIR (days) 43.2, 47.2 47.1 43.1 41.1
 

DDAP days) 2. 5..8 7.1 4.5 5.9
 

PTHPF ITn,) 241.7 136.8 102.7 9v.3 36.3
 

224.4 215.3 143.6 1,78.4 108.6
WX (nl, 

PWY (tm, 187.9 209.3 132.2 1]5.1 101.5
 

FPP 17.1 11.8 12.0
12.1 10.2
 
12. 13.1
INL (run) 21.9 15.5 10.0 


7.0 4.9
LPL 9.4 7.7 7.0 

6 0 7.5 8.8
11.6 


LVIW 1m, 3.5 2.7 2.0 2.4 1.8
 
IF'L 1') 8.0 

10 .9 11.7 4.9
LFL ',11m) 25.0 14.0 


LPP 188.3 99.9 16. 5 73.4 41.3
 

LAI) (cur) 338.0 104.7 23.7 98.1 18.4
 

a For descriptor abbreviations, see text.
 

b Orien. :orientai is, ode.-..
W npis, nigr. :-igricnms, und
 

ervo. =er.oides.
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Figure 19. Distribution of DFLR (days) for the four wild Lens species evaluated at Tel Hadya, Syria
in 1991/92 
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Figure 20. Distribution of P= (cm) for tbe four wild Les species evaluated at Tel adya, Syria 
1991/92
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Lens were later (Figtre 19) with L. orientalis and 1-. denwnsis 

closest: to the cu'lqen fbi wild species had much sr,]lei plants 

(Ficn re 20 , --iga with L. o ienilis closest to t-he coilt: igen. 
,
Sgrw~l "ranci fe' . we... rrc,:ued by the wild sr.71,:s than 

the J.utia Fi4mn f. ,o'n t:ikouCah L. o-iental is was closest 

to the coilt :qnr s -e st ili on10 c,ne third nf the c-ult­

iger Table 4,- ,. 3 Jsis sclost of th . 1,1sp cies 

t the c-'u,- '-r.- appIar 2aramce arcd size, as 

would i9 r.'. t'ediect pr-entor of L. 

ul inna is. K .S-1-_-s -a-1 s-"'aIml.et pLant size of the wild 

seciesanci..' he .ti_-gen. 

Results F, e.1t S f:.shnzw Inn iiu{s sjxRcies, genetic 

diversj ty, wncl ce nnim I d sr. i hit ion are presented in Section 

1.4.7. 

L.D. Robertson, M. Fergusmn, and A. Ismail
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1.4.1. Variation for storage proteins in Triticun dicoccum
 

E=er wheat has been grown in some countries on a limited scale 

for use as an animal or poult 7y feed. Recently, qualitative tests 
led to the discovery that its consumption reduces risk of colon 

canccr and heart diseases, it is now being actively prcmted as 
a health food in Italy and elsewhere and its area under 

cultivation has increased due to its hiah market price. The 

efficacy of enmer wheat in reducing risks of these two major hurra~n 

diseases may be due to the high fiber content in ins flour 

ccpared with other modern wheats. 

Single seed protein electrophoresis is an efficient tool for
 

screening genetic variability for seed storage proteins (gliadins) 

in wheats since the banding patterns are independent of the 

environment in which the material has been grown. 

Samles from 21 accessions of T. dicoccum collected from 
diverse ecological and geographic areas within its center of 

origin in the 'Fe-tile KCrescent' were subjected to polyacrylainide 

gel electrophoresis (PAGE) using the method described by Thachuk 

and Nllish. The Canadian hexaploid wheat "Marquis" was used as 

a reference in all gels. Extensive variation in banding patterns 
was found in two accessions. Relative mobilities and intensities 

of the bands were calculated based on electrophoregrans of four 

seeds per sample, according to the procedure proposed by Bushuk 

and Zillman. 

The following four observations, based on electrophoretic 

analysis, were made: 

1) There were ten samples having the same banding profile for all 

four seeds selected at random (Figure 22). This indicates a 
high degree of purity within these samples. It is probable 

that these are single spike progenies. 

2) For five samples there was a dominant profile and another 
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o. *) , S S S 

t. diswn 

Figure 22. PAGE banding patterns of storage proteins (gliadina) 
in three sairples of T. dicoccum. Top raw of numbers indicate the 
plot no., whereas the bottczn raw indicates the sanple no. M 
Canadian bread wheat cv. "Marquis" used as a reference 

profile- wh.i h was Iiff ernt . This indicates that the samples 

nvuy hove tncie. cult ivation as varieties rather than asden 

landraces. 

3) The relrnining 6 samples exhibited considerable variability. 

The chemotywx-s indicate that the accessions were probably 
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highly variable populations.
 

4) Sare of the 21 samples possessed the band with relative 
mobility (Rm) 45, which is indicative of good cocking quality 

of pasta. Hence, when lines from such samples are crossed with 
durum wheat it is presumed that the good cooking qualitv of the 

durum parent in the progenies will not be disturbed. 

The variability found in these accessions of emmer wheat can be 
exploited in breeding programs aimed at improving drought 

tolerance and disease resistance for th.e dry areas. Other 
eccnomically useful traits, such as earliness and frost tolerance, 
wre also folmd in somne accessions. This can be exploited in 
breeding for escaping terminal heat stress and cold tolerance, 

respectively.
 

S. Hakim and M.Y. Moualla (Tisnreen University, Lattakia), and 

A.B. Danania and H. Altunji 

1.4.2. Fingerprinting ICARDA Wheat Varieties asing PAGE 

Descriptive nanc:s given to varieties by plant breeders illustrate
 

the practical necessity for far7ners, for who they are intended, 
to identify sources of seed of proved perfonmnce. Breeders need 
to descriLbe cuti.vated varieties because they represent the end 
product of t-he investmrent of their tin, effort and financial 
resources. Descriptions based upon traits that reflect genetic 
variation can be used to neasure genetic diversity and can, 

therefore, be utilized to nonitor and promote efficient 

conservation and utilization. 

Storage proteins, such as gliadins, can be used to provide 

accurate varietal banding profiles through poly-acylamid e gel 
electrophor-esis (PAGE) . There is d)undant evidence that protein 
profiles can b- cbLtaned for all cereals of imvjor iortance and 
that these profiles re independent of enviroim Intai or storage 

condit ions.
 

Ten vai-eties oh wheat provided by 1CARDA breeders were 

subjected to polyacyiylamide gel electrophoresi s (PAGE) using the 
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man. 

Figure 23. Fingerprints or typical gliadin banding patterns for
 
bread wheat varieties (frn left to right) "Marquis", "FL-A",
"CIm 4", Cham 61, "Roomy", and 'Meof" 

metho-d described by Thachuk and Mellish. This method is rapid and 

gives excellent results in a relatively shozt period of time. The 

Canadian hxaploid wheat "Marquis" was used as a reference in all 

the gelIs. Relative mobilities and intensities of the bands were 

calcmalated according to the procedure prcposed by Bushuk and 



Zillman. The gliadin profiles of some bread wheat varieties
 

(Figure 23) were obtained from a small sample of flour taken after
 

crushing more than ten steds so that a highly representative
 

profile was 	obtained.
 

A.B. Damania and H. Altunji
 

1.4.3. 	 Alien gene transfer and assessment of alien genetic 
polymorphism through use of molecular markers 

Research on cytogenetics of wild relatives of wheat is being
 

carried out 	at the Department of Agrobiology and Agrochemistry of 

the University of Tuscia, Viterbo, Italy.
 

Alien gene transfer 

The ongoing alien gene transfer projects are particularly aimed at 

durum wheat improvement. The cytogenetic methodology which allows 

controlled introgressions of selected alien traits into wheat is 

commonly referred tc as "chrcxnsoEa engineering". Such an 

approach is based on manipulations of the rabot-ic recombination 

process (Ph mutants), through which it is possible to overcome the 

impediment to pairing and recombination tlat- corresponding but not 

per'ectly homologous (Th ologous) chronoscmes of more or less 

distantly related Triticeae species noimally have with those of 

wheat. Chromsomal segments containing desired alie:i t1aits can 

thus be transferred into corresponding members of the rtecipient 

wheat genore. 

With wild Triticeae species as original donors, the following 

target genes weie dentified: a) a gene for resistance to wheat 

powdery mildew (Rl3), derived from the wild diploid Aqilcs 

longissima; b) a gene for leaf rust resistance (Ii]9, derived 

from Aqropyron elonc-atLn; and c) Menetightly Iinked ;o thea (Y), 

latter one, which is desirable for inoI]oratic< ino durun 

cultivars, for possible inprovemenL of the ye[loowss of their 

milling products. These are discussed as follows: 
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a) The Pml3 gene is a dominant gene for resistance to wheat 

powdery mildew originally coming from Aeqilocs ]onqissima 

(2n=14), which has been highly effective in several 

countries. Using the LhIjb wheat rmtaint to induce pairirg 

and recombination between the critical alien :hiurm7nomr arm 

(3Ss) and its homeologous chironsccnes of conacn wheat, 

stable resistanL :-eco nbinant lines were cbtained, each 

carry'ing a c'ir(mscmal s,-gmnt containing Dm']3. Cne of the 

recambinaits, which were assigned to whoaz, chrcaanscne 3B 

and showed a relatively snTail genetic length for the alien 

segmemnt containing FjnI3, has been r ecently used in a 

further e-velopinnt of suchi transfei work aiined at 

intr-ducing the higlyF j,,a Pml31fect gene in to durum 

wheat. 

Effective resistance genes are, in genetal, very 

limited in altivatec niterials. In Italv, fo t" 

one of them, the Pla ge'e iorivi,_ g frnt T. dic:\\111 cv. 

Khapli and carried b, ut-rentlv Qt-cc lurnauv,. 

vazrieties, still displays a relat'e y gcod bochva under 

field condi t:ions, though m Idew iot. es whici a',- 'v li'lent 

on seedlinqs of varieti 'iIra v 1I ngaie L7r~i5 u .g 

isolated f . . lcqrItco Irn t ions. T' s 3 gone isar'j th. 
the .Weing transferr-ed i rc~n , ro zsucons \' ... ~... a. 

wheat int.o bh tuliy s : de , n-A Al-, . K ain 

dunlim c1i: va. 

Backorosse s cif te rr a~n~ d s t t i, selected 

rec.ureot :u~t ao, cnnt L uild, r w, kII ihg which, 

tcx-tho w iw ,il.'; 'ai"nir'to- s,;" .i a parallel 

seo, 	oticn , b -,(I' Qtt.g .' '-1 oi in 

ccrbirt i.n wit _ : ,, il L - ! ttelr case, 

appic;r:at, 1i,4'A' whi,.' I -i t ri -w 	 nat. ion 

be}two<'n th i, :, 2\. ci:' rt,1', *teres. 

b) 	 Se-Lrs'.mci'r: 'ci ,u. v.-o oniat ur t ra-s f,- r:o. 12 is 

ra tt iou av~v to.tact ive fc.r- durim b--eeding, not only 
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because, being the transfer on chruaiscT_ 7A, no further 

induction of oio ous eccir1Djatmon iSc(misneeded, but also 

because of t uniquo qen' . ,, this se of Asnopyron 

transfers. All of he,, i: c y to cadrr, tightly 

VN, no.a 


r19, a q, o, .. . i :nt ,i.
 

linked w. the .. hir , LI ' r-t rorstance gene 

rr'-suirably 

COnt 20. 1 ' d i p :'%] ;" t,' "i~<',] ':,:I© 


....... . 1 . ,'' . e ,of the Lrl9
 

rcsistar ovt 'tinv: wiet, ,s 11:'wflor d.?Linitely.1 la. :
a iv , t!- ut :r:: mi 
represe, it 1 ' 1 ! ,g p.,rcucts, 

carl i tt '.-,' i m in. In fact, 

for .- -sto- ' ' ,jots requirest -i -"r',' 
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selection, as soon as chramosomally stable progenies are be 

obtained. 

Assessment of alien genetic polymorphism throuqh use of molecular 

markers 

Genetic variability of T. dicoccoides populations and of several
 

other Triticum species has been assessed by use of molecular 

markers. Specifically, PCR (Polymerase Chain Reaction) analysis 

of high and low molecular weight glutenin sequences has been used 
to assess the c 2netic variation within and T. dicoccoides'rween 

populations. In both cases, the PCR products showed a good degree 

of polyrm-phism. In addition, 30 RFLP (Restriction Fragment 

Length Polymo1rhism lones, isolatt! LIoC-n a T. urartu genoiic 

librar,, have bgen used to evaluat-e the genetic relationship 

betweeut Triricun sp-cies. 

Fouteen s-t-ies w'-' used for this research: T. mono<aoccrn, T. 

bceoticr, '. i , T. dic-ccoides, T. dicocciir T. car-thlicum, 

T. dum-y, T.I uraniillrm T. aetiolnicum, T. L ]onicum, T. 

timopheevi " _.s a, T. vavi lovii, and T. spelta. Each 

hyb-ridizin cban o ned in S'uthern1 blotting expaIr-ITrmnts was 

treated as a unLt (nir.icter and its presence or absence in each 
_genotype was recoroea as 1 (presence) or 0 (absence) Data have 

been analyzed using the NTFSYS -pc cc1uter program emnloying 

correspondence analysis. All the hybridizing bands revealed by 

the available 30 clones were used to develop a dissimilarity 

matrix, frAn which a dendrcx-jam was constnLCed. 

'Ihis exp-rimuit conf i med thaLt diploid spexcies are 

differentiated fra-n tetraploi.d and hexlploid one." Within the 

diploids, all tie examined accessions of T. rnnc':oacm and T. 

bt eical anpeared to be clcsely related but separated froii those 

of T. urart!1. This last spec ies, as expected, t-urned out- to be 

closer than T. monc:cum and T. bo-oticum to tue polyploid wheat 

species. 

C. Ceoloni, E. Porceddu, L. Ercoli, E. Iacono, and Lan Qiang 

(Univ. of Tuscia) and A. B. Damania 
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1.4.4. Genetic structure of wild wheat populaticns in Syria 
As a result of the collection mission to the southern provinces of
 
Syria (see Section 1.2.1. of this Annual Report', sLx populations 
of Triticum dicoccoides and four populations of T-iticum urartu
 
were saspled from eight sites where single heads were collected at 
a distance of 15 - 20 m in transects 350 - 800 m long (Table 44). 
Single heads, as well as 19 bulk population samples of wild 
Triticum spp., were studied for seed storage protein polymorphism 
utilizing PAGE analysis of gliadins to estimate genetic diversity 
in the natural populations. In addition, study of single heads 
provided information on the spatial distribution pattern of the 

Table 44. Number of single head samples of wild wheats collected 
in southern Syria 

Site No. 

Species 2 3 4 
 5 7 8 14 16 Total
 

T. dicoccoides 75 - - 25 40 3031 25 226
 

T. urartu - 25 30 25 - - 30 ­ 110 

diversity of the populations.
 

Initial results of the single hoad analyses showed remfarkable 
differences between populations of T. dicoccoides fins different 

habitats. Large populations from the high plateau in tihe Jebel 
Al-Arab area in thie province of Sweida displayed very high overall 
diversity of gliadins, as well as variation over a shoit distance 
on the trzinsects through popilatLions. Both single Lxind mutations 
and recombinat ions of entire gliadin blocks seeimed i 
in generating new genetic diversity. The large *". tnm of the 
gliadin 

-,D involved 

variation ay indicate that these are old populations 

(Figure 24;.
 



100
 

A 

W VL S 

T. d~icomodes /6**10V24 

Figure 24. Gliadin variation in plants of the transect in the 

high diverse T. dicoccoides population No. 16 from the province of 

Sweida (single arrow represents single-band mtation in allelic 

block Gli-A2, 1-double arrow represents recombination of the 

entire allelic block Gli-A2 with different Gli-B2 blocks, and 2.. 

double arrow represents reccxmbination of entire allelic block Gli-

B1 with different Gli-Al blocks) 

* iJ.i t , l ii at. icr.s, Which were 

n~utaL!:S.. I u1: 1 tJ:/ . /1&ii i,- t)9IV MU1; ,ia-!./fl(X: IKh,w.1 i 
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lower overall diversity. The lack of diversitv and occurIence of 
only a few single-band nmutations in s qTV_ transectssecjnts of the 

indicated that these populations are probably off-ent origin and 
may have arisen from,sing-le "found-r" gei<.[vpes I:iguLe 25) 

ito
I I t i
 

lam# 

11 12 13 14 15 16 17 18 19 
 20
 

T.dicoccoides 33
 

Figure 25. Gliadin variation in plants of the transect in the low 
diverse T. dicoccoides population No. 33 frnm the Anti-Lebanon 
mountains (single arrow represents single-band nxatation on allelic 
block Gli-A2) 
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The irplications of these findings are important in deciding the 

appropriate genxplasm conservation strategy. It is practically 

impossible to conserve for the extensive diversity of these large 

populations from the Sweida region. An ex situ collection should 

be ccplen-ented with an in situ (on site) conservation of the 

populations :n their original habitat to conserve the maximum 

genetic diversity.
 

In ex situ preservation, the dynamic evolution of a population 

sample is interrupted, but if appropriate in situ conservation 

strategies are adopted, n collaboracion with the national 

prcgrams, the original populations can not only be safely 

conser ,ed, but the process of natural evolution is permitted to 

continue, perhaps resulting in further release of useful 

variability.
 

J. Valkoun, A.B. Damania, and H. Altunji
 

1.4.5. 	 Photothermal response in barley fra China, Algeria, 

Egypt and Syria 

As with other long-day annual cereals, the phenology of barley 

depends on its response to temperature and day length. 

Photcther-mal characterization of landraces in the barley 

collection can, therefore, provide very useful information, since 

the adaptation of geriplasm to different agro-ecological 

conditions is closely related to crop phenology. 

The objectives of the research were as follows:
 

a. Detennine the parameters of the photothermal response,
 

b. Estimate the inortance of these parameters for heading
 

time in Syria, and
 

c. Classify the geimplasm according to the parameters of the
 

photothermll response. 

Material for the study was selected from the recent 

introduct ions fLom China and barley landraces collected jointly by 

ICATRDA and NARS in Algeria, Egypt, and Syria. The choice of the 

geriplasm was based on the results of an preliminary evaluation in 
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the field (GRU Annual Report 1990, Sections 1.3.2 and 1.3.3). A
 

total of 131 Chinese landraces, 13 single head progenies derived
 
from Algerian landraces, 14 single head progenies produced from 
Egyptian landraces and 11 single head progenies developed from 

landraces collected in Syria were included in the study. 
The main experimant was planted at the ICARDA experimental farm 

Tel Hadya, Syria in two plastic houses with different temperature 
and day length regimes using both vernalized and non-vernalized 
germinated seed. Treatments A and B were planted cn November 5, 
1991, in a plastic house with a temperature of 25'C, and treatments 
C and D on November 11, 1991, in another plastic house with a 
diurnal temperature 25 C/15-C. Evaluation of heading time was 

terminated by March !, 1992. 

The experimental treatments were as follows: 

Treatment A - vernalization 60 days; long-day diurnal 

regime (16 hours of additional artificial 

light, 8 hcur dark),
 

Treatment B - as treatment A, but no vernalization, 

Treatment C - vernalization 60 days; natural, short-day 

regime without extra light (day length < 12 

hours during the whole period), and
 

Treatment D - as treatUYent C, but no vernalization.
 

One row per accession (half-row vernalized and half-row non­
vernalized treatment) was planted in each plastic house. Heading 
time was scored when 50% of the main tillers headed. Other traits 

evaluated were plant height, spikelet groups/spike, spike length, 

and number of tillers. 

An additional experiment was planted in the field on November 
19, 1991, with the same accessions in a non-replicated design, 

with one row per accession.
 

The following traits were evaluated: growth habit, frost damage, 
days to heading, days to maturity, row type, kernel cover, and 

yield/plot.
 

Data on days to heading of the Chinese landraces in 1990 were
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taken from the preliminary evaluation experiment of 1989/90. 

For the analysis of the pttotherTal response the following 

variables were used: 

1. 	 DAhZlDV -earliness I-- se = days to heading in 
t t >{tr}9lt A, 

2. D HELD 	 days to heading in treatment B, 

3. DA {FDV 	 d-(ays to headinq in treatment C, 

4. DAMED 	 days to heading in treatment D, 

5. 	 BA -- veinal.ization r.esponse in doys, computed as 

RA=DAEFI D- DAHEL)V, 

6. 	 CA - phototoriod response in days, computed as 

CA:= ([?AlVIDV 12. .1) -H ELTDV, 

7. 	 DC - short cdlv veraization response in days 

cCcOmputie, as EC :DAHESD-DA[ESDV, 

8. 	 DB - photop- JL-i i esponse of non-vernalized plants 

in avs, ',et as DB=(DAESD-12.4)-DAHELD, 

9. DAHE1990 	 dr g in 999 experin:t, anid 

10. DAHIL992 	 a . 92 exrin:ant',' Le 

The constaint- [, .o c]i'kr i d subtracted from the 

values ,. iit-a P" t ccmpensate for thernt n 

difference in Ie' dJ%!. LtweO: t- 1ong-day vs. short-day 

Ai theuti he V.t of- socm of the variables to 8 to 

param,'trs t. htothen-a 1espo:w e and crop phenolcgy is 

obvious, ic J. t o sa,)tttg tw:ird in the others. Therefore, 

Wk-sic st-atJLst bO. ' t le and lactr- anialsis were eiqployed to 

elucidbtto t h ,.,t i u.h I.w.n te vani-dies tnd the factors 

invol,. ,' Iv [ ,,iC!.e inci!uded in the analysis, 

4 oship 	 1 

sin , ,' 	 h :', : 1 It. t!o ri, ,xcl.udod. These were 

iost ly -', 	 t ' v .. rlt'i:,v:iI t it I or photoeriod 

teop1 411 .:'. , v:,n-O of. . i Me , i, Sha - , 

AS ,,.:.-j_: , twit v 1a,; tor var abLe"S 1 to 'i tTabt e 45) showed 

that vrm[i-i plairt *ir,nd uiJ- the boq.g-dav conditions headed 
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earlier than in the other treatrmants, while plants in the short­
day, nm-vernalized treatment D headed latest. The delay in 
heading tirm of non-vernalized plants was influenced by the day 
length and was much shut er in the shorL lay treatment (22.7 vs 
7.7 days) . This phenarenon was fcund in barley earlier and was 

cailed 'short -day veila1]zat ion' . 

Table 45. Basic statistics and factor analysis data for 127 

barley accessions studied for photothennal response
 

Variable' Mean Std.dev.Cammnality Factorl Factor2 Factor3 

DAFIELDV 54.9 C.6 0. 935 -0.149 -0.144 0.945
 
DAHELD 77.0 2-2.2 0.971 0.965 -0.075 
 0.185
 
DAIE.DV RI9.7 8.4 0.996 0.126 0.750 0.646
 
DAI17SD C.7.5 7.0 0.712 0.443 0.242 0.676
 
RA 22.7 22.6 0.992 0.991 -0.031 -0.093
 
CA 23.1 7.4 0.976 -0.009 0.981 -0.115
 
)C 7.7 7.6 0.678 0.548 -0.608 -0.090
 
DB 8.1 20.1 0.861 -0.913 0.167 0.030
 

a : For variable abbreviations, st- text 

Simpi.e,'Y'or- i-, , theions led close associations between 
variables MDA-IiSUI:<u.dP and DI3(r-=0.96- and -0.95-, respectively) . 

The foinieir L[i di nlts thit venaliczation sensitivity is the 

on]y .Lctao '.,'vI in P4II w,11 e the i.atter correlation 

results frami t:l.,ac that with shor.t days, tle vernalization­

' ad 'dsensitive , t.,'s I", it ir than with long-day conditions 

andt s ' ni ye) genotypeis eixLtended 

headiig t i 1,',auq ti,.' photrc.pi icd sensitivity. 

UsinT FIactor inavi for variables, three factors were 
extractt '} 1 n, d .a oi tIe total variance and the 

indiviu,, n1 t, 2 and 'a(ti-r 3tI ti' 11, ,'tcrta. were 
.43.7%, 28. ,nd Y/. 1);, ivi %, 

Data obti i1k,i th, :n IX ,t in1'' tI tnt ate pi-esented 

Table *;5. PHoAII ii,]i. indicate,- c.I.use a-,sscx.iations of the 

individual vaiwables with tihe factors. Factor 1 is linked to
 

http:photrc.pi
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vernalization response, as indicated by the strong associations 

with DA-ELD and. BA. The very high value of CA for factor 2 

implies that photopriod response is a major cor-onent of that 

factor. Factor 3 is closely associated with DAHELDV, ie., 

treatment A, in which the effect of vernalization and photoperiod 

were excluded and the heading time resulted fron the response to 

a sum of the effective daily temperatures (degree-days) . This 

response is called earliness per se or earliness in the nar-row 

sense and, as the data show, the variable DAHELDV is the best 

indicator of that response. The variable DC, which can be 

interpreted as vernalization response under short-days, was
 

related scnewhat more to factor 2 than factor 1 (Table 45, Figture 

26). This implies that vernalization response in the short-day 

treatment is substantially affected by photopx-riod. 

Figure 26. Factor-loadings plot of the variables of photothermal 

reacticna 

6 Symbol Variable' Coordinates
 

1 DAHLDV -.149 -.144 
3 2 CAHELD .965 -.075 

3 DAHFSDV -.126 .751 
4 DAHESD .443 .241 
5 BA .991 -.031 
6 CA -.009 .981 

4 7 DC .548 -.608 
8 DB -.913 .1668 


2 5
 

7 

a Factor i is horizontal and factor 2 is vertical axis, 
respectively. 

b For variable abbreviations, please see text. 
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The relationships between the variables of phototlhermal resoonse 
is shown in Figure 26, where the variables are plotted using 
factor i and 2 after an orthogonal (varimax) rotation of the two 

factors.
 

A set of 93 Chinese accessions, in Rhich 1990 and 1991 data on
 
days to heading in Tel Hadya in the field were available, was 
subjected to stepwise regression analysis to determine the
 

relationships between parameters of the photothermal response and 
heading tine in the field. Wnen variables assc.iated with a 
single factor (DAHELDV, BA, and CA) were included in the analyses, 

the following regression equations and coefficients of
 

determination were obtained:
 

DAHEI990= 78.5 + 0.571 DAHELDV + 0.433CA R,=0.377 

DAHE1992=122.9 + 0.335 DA1-=DV + 0.291CA R'=0.402 
These equations indicate that in both years earliness per se 

and photoperiod sensitivity deteimined heading dates in the field. 

The planting date in 1990 was 26 days later than that in 1991. 
When this period of tine is subtracted from the 1991 constant, the 
new value, 96.9 days, rxecoms similar to the 1990 constant and the 
difference can be explained by the later onset of higher 
teffperatures in the spring. Although the variable BA was included 
in the analyses, it did not appear in the equations and this 

suggests that vernalization response had little effect on heading 
time. The period of low winter ten-peratures was, therefore, 

sufficient for vernalization of the sensitive genotypes 
When all variables, including those with the corpound effect 

(DAHELD, DAH-SDV, DAI{FSD, DB, and DC), were included in the 

cormputations, DAH[SDV reimined in the equations a singleas 

variable showing alost the same cofficients of determinations as 

in the previous analysis: 

DA-E1990 V6.2 + 0.482 [DAESDV R' = 0.366 

DAHE1991 -1 120.2 - 0 307 DAH{ESDV R' = 0.392 

Consequently, DAHESDV, a variable associated relatively closely
 

with both factor 2 (photoperiod response) and factor 3 (earliness
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per se, see Table 45), reflects well the factors important for the
 

heading time in the field in northern Syria.
 

Hierarchical cluster analysis was employed to classify the
 

accessions according to parameters for photothermel response. The 

variables DAELDV, BA and CA, which were the most closely 

associated with the factors related to plant phenoloy, i.e., 

earliness pr se, vernalization, and photoperiod response,
 

respectively, wcre used for the cluster analysis.
 

A level of twelve clusters were considered sufficient for 

classification of the diversity in the photothermal response. The 

mean values for accessions in the clusters and their three-digit 

fc -Tnulae are given in the Table 46. The formulae were derived 

frow the mean values transfoiTed to a numerical scale, in which 1 

was low, 2 medium, and 3 high response. The fir-' digit in the 

formula corresponds to the value tor earliness per se, the second
 

and The third indicate vernalization and photoperiod response, 

respectively.
 

Table 46. Cluster characteristics - mean values (days) and 
cluster forxmulas
 

Cluster No.acces. DAHELDVa BAa CA Formu1lab 

1 10 54 -9 26 1 2 2
 
2 7 56 -1 37 2 1 3
 
3 42 51 5 26 1 1 2
 
4 5 51 57 37 1 3 3
 
5 4 50 38 38 1 2 3
 
6 20 52 48 26 1 3 2
 
7 9 75 0 12 3 1 1 
8 17 62 3 20 2 1 2 
9 18 51 57 18 1 3 2 

10 6 49 5 9 1 1 1 
11 1 61 45 -4 2 3 1 
12 6 64 39 20 3 2 2 

a For variable abbreviations, see text.
 

b For explanation, see text.
 

Data in Table 46 show large diversity for photothermal charact­
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eristics and their combinations. Earliness er se ranged from 49 

days in cluster 10 to 75 in cluster 7. Response to vernalization
 

extended from complete insensitivity or negligible sensitivity in
 
clusters 2, 3, 7, 8, and 10 ('spring' barley), tonmdium (clusters
 

1, 5, and 12) and high sensitivity in clusters 4, 6, 9, and 11. 

The latter can bL considered true 'winter' types. Connsiderable 

variation was also fo'und in the photoperiod response, ranging from 

insensitivity or low sensitivity (clusters 7, 10, and ii) to high 

sensitivity in clusters 2, 4, and 5. Clusters with nmedium photo­

period sensitivity had the highest frequencies. 

Relationships between the clusters is shown in Figure 27, which 

was drawn using the sqjared aiclidean distances. Cluster 11 stood 

apart and included only one accession of photoperiod-insensitive 

winter barley. The other clusters were distributed into two large 

groups: vernalization-insensitive (spring barley) Ind medium to 

high vernalization-sensitive bariey. Clusters pairs 6-9 and 3-8 

display high similarity. 

The distribution of accessions of different geographical 

origins in the clusters is presented in Table 47.
 

Chinese gernplasm displa?=d high diversity in photothennal 

response and is repiesented in all the clusters (Table 47), 

however, only one accession occurred in cluster 12, which is 

otherwise mostly fOLITd by Algerim gernplasm. Mediaii cesponse to 

photoperiod was chaiacteristic for all accessions frcm tWANA (West 

Asia and Noith Af-ica) countries, with the e2xcept-ion of one Syi-ian 
accession originating from a high-rainfall coastal region. 

Chinese geimplasm was, however, veIV divers,' in the photoperiod 

response, ranging [rcmcl irasensitivity (clusters 7, 10, and] 11) to 

high sonsitivity (clusters 2, 4, and 5) and could b- used as a 

donor of geles for phenology iimniu'.dations in oreeding procirans 

for different tIrget *nvirolnmants 

Egyptian barley showed low cdviersity [or the photothermal 

characteristics, since clusters 3 :and 8 are similar, differing 

only somwhaLt in earl ness pat so. Algerian and Syrian barley 
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a : Cluster numbers explained in text. 

Figure 27. Dendrogram for 12 clusters of the photothanaI 
response in barley 

landraces were more variable, with differences between and within
 

landraces. 

Data on photothermal response of single-head progenies from 

Algeria and Syria are presented in Table 48. Although the other
 

photothermal characterist ics showed some within-population
 

variation, the highest diversity was found in the vernalization 

response, e.g., in Algerian landrace 48 and Syrian landraces 4 and 

6. In spite of the low effect of the vermna Lzation response on 

the heading time in the sermi-arid regic.-is of Syria, this factor 

may be irnportant for l imiting frost. darrage in cold winters that 

occur frequently in central Syria where the two populations were 



Table 47. Distribution of accessicns of different geographical origin in the clusters 

Formula 122 213 112 133 123 132 311 212 132 111 231 322 
Cluster 1 2 3 4 5 6 7 8 9 10 11 12 Total 

China prv.:
Hei 1 1 2 
Shanxi 4 5 1 1 1 12 
Shandong 
Henan 

1 2 1 
1 2 

1 1 
1 

1 7 
4 

Shaanxi 
Heilongj iang 
Liaoning 
Gansu 

1 

2 
2 
3 

1 1 2 
1 1 

2 
1 

1 6 
2 
4 
6 

Jiangsu 
Shanghai 2 

2 2 
4 

3 
2 

7 
8 

Hubei 
Hunan 

1 1 
2 

2 
4 1 

3 
2 

3 10 
9 

Sichuan 
Yunnan 
Jiangxi 
Beijing 
Zhej iang 

1 
1 

10 

1 
1 

1 1 

3 

1 
2 

3 
3 

2 

3 

7 
14 

3 
2 
7 

Countries: 
Algeria 
Egypt 
Syria 4 

2 
10 

1 

2 

1 1 

4 
3 

2 

4 

1 

12 
13 
10 

Total 10 7 42 5 4 20 9 17 18 6 1 6 145 

a : For explanation, see text. 



112
 

Table 48. Earliness per se (DAHELIYV), vernalization (BA), and 
photoperiod (CA) response in single-head progenies derived frau 
Algerian and Syrian landraces 

Original
 
SH Progeny Population Country DMEDEV BAO CA Cluster
 

DZ-1-13 1 Algeria 60 9 20 8 
DZ-1-15 1 Algeria 60 3 22 8 
DZ-21-56 21 Algeria 62 7 22 8 
DZ-38-2 38 Algeria 64 5 17 8 
DZ-38-8 38 Algeria 58 11 24 3 
DZ-40-54 40 Algeria 66 42 19 12 
DZ-40-66 40 Algeria 63 36 22 12 
DZ-40-129 40 Algeria 66 45 15 12 
DZ-48-183 48 Algeria 59 49 23 6 
DZ-18-219 48 Algeria 60 37 25 12 
DZ-48-225 48 Algeria 60 50 26 6 
DZ-48-232 48 Algeria 59 1i 23 3 
BM-1-20 1 Syria 53 30 23 1 
iM-I-51 1 Syria 54 28 22 1 
1!M.-4 -4 4 Syria 54 57 23 9 
RM-4-70 4 Syria 55 31 25 1 
RM-4-81 4 Syria 57 30 23 1 
M-6-36 6 Syria 62 44 20 12 
RM-6-56 6 Syria 55 14 27 3 
BM-6-115 6 Syria 58 48 23 6 
BM-9-1 9 Syria 72 0 15 7 

a : Foc variable abbreviations and ex\planation, see text. 

col lected. 

The snal I ru-Lber of landraces md their single-head progenies 

analyzed d notst alow definite conclusions en the structure of 

the pul ations. N.,,-oItiho1ss, these preliminary results indicate 

that consIidcib, q, nct i ivrsi t. in the photothermal response 

is IniIlta i nild w;i iii 1h, Ia,,,irac, rctulatLios, providing thom with 

nOf,:'v" ofa buff'ri y aivo -seffects a highly variable 

anci r, ir,': evno itc It, WAINA egion. 

J. Valkoun and M. Tahir (CP) 
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1.4.6. Taxoanric study of Aeqilops 

In the frame vork of the taxonomic revision of Aeqilops and the 

wild species of T'riticum, the herbaria of the following 

institutions were visited, partly in conjunction with collection 

missions (number of inspected herbarixn sheets in parenthesis): 

Istitutc ed Orto Botanico, University of Bologna (54), Bologna, 

Italy; i4aseo Botanico, University of Fiienze (483), Florence,
 

Italy; Istituto Botanico Hanbury ed Orto Botanico (69), University
 

of Genova, Genova, Italy; Diparternento di Scienze Botaniche (187),
 

University of Pisa, Pisa, Italy; Dipartemnnto di Biologia Vegetale
 

(270), University of Torino Torino, Italy; Dpartemait de Biologie 

V69gtale (1063), University Claude Beinard at lyon, France; 

Institut de Botailique (1023), Montpellier, France; Conservatoire 

et Jardin Botaniques de la ville de Gen(ve (1.349), 

Cimbn-xsy/Ganve, S'itzerland; Department of Plant Taxonomy and 

Geography (336), Institute of Botany of the Academy of Sciences of 

Armenia, Yerevan, Annrnia; Botaay Depaltrint (54), Armenian 

Institute of Agriculture, Yerevan, Alinenia; and Biology Department 

(104), Ainerican University of Boirt, Beirit, Lebanon. 

The herbaria in France, Italy, and Switzerland were studied 

during a mission Ln 1ne,
]992, aimed at solving n:any remaining
 

typification probleim in the framework of the taxonomic revision 

of Aeqilops. Invaluable help was received from Dr E. Gandilian-

Nazarova in Yerevan, Aniai2nia, who translated all the Cyrillic­

written labais of the Anm7inian institutes into English. 

During herbarium and Iiteratuire studies in the Netherlands and 

th3 U.K., additional material was examined fra the herbaria of 

Barcelona (.166), Berlin (10), Coirii)ia (48), .dinburgh (500), Kew 

k323), Lund (757), Prague (118), and 'Thbingen (82). Material 

studied in the Nether lands was treoived on loan by the LAboratory 

for Plant 'oaxonfiyci the ArjicuItural University at Wageningen. 

The citabs'e on lt'krbaun sr1cimens of wild wheat-s now includes 

around 19000 1ntries IrCA 61 herbaria. The databse will be 

conve.rted into a D-base Lile, enabling rapid sorting by attribute, 

which will include: genus, sp-cies and variety nanes, country, 
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province (in most cases), location, collectors, and coded 

herbarium abbreviations following the Index Herbariorum, edition
 

8 (Holmgren et al., 1990). Herbarium samples made in conjunction
 

with ICARDA missions are linked to the gen~plasm database and will 

thus, provide much more data on biotic and abiotic factors.
 

As a result of this work, the so-called "special" or "taxonnic" 

part of the revision was completed during 1992. The special part
 

camprises the nomenclature, description, distribution, ecolcgy,
 

altitudinal distribution, flowering and fruiting time, genome 

type, vernacular nanmes (ifany), notes (if any), and a selection 

of examined specimens of the 22 species and five varieties 

recognized in the revision. A preliminary example of the
 

presentation of a species in the special part is shown in the GRU
 

Annual Report for 1991, pp. 107-111. The so-called "general" part 

will be added, consisting of chapters on, amongst others, history, 

morphology, phylogeny, ecology, distribution, and relationships 

with other genera in the Triticeae trib.
 

Many new data on the distribution of the accepted taxa have now 

been compiled, both relating to herbarium specimens and gerplasm 

accessions. The inteniational symposiun on "Evaluation and 

utilization of biodiversity in wild relatives and primitive forms 
,for wheat improvement" held at ICARDA 12-15 October, 1992, 

offered the upportunity to present scme notes on the distribution 

patterns of important sections of the genus Aeqilops L., viz. the 

section Sitonsis Jauki. & Spach, comprising the S-genome species, 

and the sect ions rMnnolertatera Lig and Pachystacjys Eig, 

comprising the D-genome species. These sections are chosen for 

their close relation with cultivated wheat: one (maybM several) of 

the species of the Sitopsis contributad the B-cgencue, and Ae. 

tauschii Coss. (corron synonym: A. squarrosa L.) contributed the 

D-gencm to bread wheat. 

qhe B-gencw species show sympatric growth in parts of Palestine 

and Jordan, mainly due to the presence of Aeqilops longissima, 

searsii, and sharonensis in this region. Ior the distribution of 

Ae. speltoides, this region is at the southwestennost extreme, 



~~-~~ 2spcses A ~ ~ .> , .. . . . . . . . . . . . . .. spj 
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Figure 28. Sympatri~c distrubutin of D-geniame species of Aeqlicps 
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being mainly represented along the Fertile Cresent and in most 

parts of Turkey. However, for the dcmesticatiorn of emner wheat, 
=the western arc of the Fertile Crescent seems th ! P-st likely 

place.
 

The synpatric growth of the D-genome species (Ae. tauschii, 

cylindrica, crassa, juvenalis, vavilovii, and ventricosa) is more
 

complicated, as is shown in Figure 28. The central part of the 

Fertile Cresent is again the region with the greatest diversity 

for these species, with additional sympatric growth in the Kopet
 

Dag mountains of Turkmenia, and in mountainous regions in 

Uzbekistan and Tadzhikistan. Only one species, ventricosa, occurs 

mainly west of the Fertile Cresent, while the others have spread 

to the north and east of this major area of diversity of the 

genus. There appears to be a kind of gap in the distribution of 

these species, formed by the great salt deserts in eastern Iran 

(the Dasht-e-Kavir and thE Dasht-e-Luz) and by western 

Afghanistan. This does not mean, hlowever, tlat the most likely 

species, crassa and tauschii, do not occui there, but rather that 

nobody crossed this region to search for them. In general, D­

genome species are found at higher latitudes and altitudes, and 

may show better adaptation to cold than most species of Aeqilops. 

Table 45. Summary of distribution of Aegilops and Amblyopyrum 
species 

Species Takhtajan (1986) term Notes
 

Aegilops
 

bicornis Mediterranean element (both varieties) 
Confined to coastal
 
areas of LihbYa, Egypt,
 
Palestine; rarely more 
inland. Uncommon. 

biuncialis Mediterranean ' Western Mainly Aegean, also 
Asiatic element Turkey, Cy-pruls, 

western aic of FC" and 
Transcaucasia. Locally 
abundant. 
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Table 49. (continued)
 

Species 	 Takhtajan (1986) term 


caudata 	 Mediterranean element 


comosa 	 Mediterranean element 


columnaris 	 Mediterranean / Western 

Asiatic element 


crassa 	 Western Asiatic element 


cylindrica 	 Mediterranean / Western 

Asiatic / Circumboreal 

element 


iuvenalis 	 Western Asiatic element 


kotschyi 	 Mediteranean / Western 
Asiatic element 

longissima 	 Mediterranean element 


neglecta 	 Mediterranean / Western 
Asiatic / Circumboreal 
element 

Notes
 

Greece, Turkey;
 
scattered but in most
 
parts of FC. Locally
 
abundant.
 
(both varieties) Mainly
 
Greece. Turkish
 
locations probably all
 
historical. Var. comosa
 
new for Cyprus.
 
Uncommon.
 
Westward to Crete;rare
 
in Iran; mainly in
 
Turkey and western arc
 
of FC, but saittered in 
eastern part as well.
 
Uncommon.
 
Throughout, but mainly
 
northern part of FC;
 
well presented in
 
Central Asia up to Tian
 
Shan mountain ranges.
 
Occasionally in steppe
 
(Syria, W Iraq) 
Locally common.
 
Widespr-ad, with
 
tendency to weed
 
behaviour. Adventive in
 
Europe and USA. 	Mainly
 
at higher latitudes. 
Common throughout, but 
rare in W part of FC. 
Mainly Armeno-Iranian, 
Turanian and 
Turkestanianprovinces. 
Scattered in N part of
 
FC. Rare.
 
Coastal Libya, Egypt.
 
Throughout FC but
 
mainly western arc.
 
Scattered in Central
 
Asia, eastern arc of
 
FC, Kuwait and E Saudi
Arabia. Locally common. 
C o a s t a 1 g y p t 

Palestine; rare in
 
Jordan . Limited 
distrihut ion and 
uncommon to rare. 
Widespread in S Europe, 
westward to Portugal; 
rare in western iHorth 
Africa; scattered
 
throughout FC; eastward 
to W Turkmenia. Locally 
abundant. 
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Table 49. (continued)
 

Species Takhtajan (1986) term Notes
 

ovata Mediterranean / Western Throughout southern 
Asiatic / Circumboreal Europe and North Africa 
element (more rarely in the 

eastern parts); only 
western arc of FC. 
Adventive in central 
and northwestern 
Europe. Common. 

peregrina Mediterranean element (bothvarieties) Mainly 
western part of FC and 
locally common. Rare in 
Greece, Egypt, Turkey. 
Both vars. adventive in 
Morocco. 

searsii Mediterranean element Limited to Palestine, 
Syria, Jordan, Lebanon. 
Uncommon. 

sharonensis Mediterranean element Endemic in Sharon 
plain, Palestine, and S 
Lebanon. Locally 
common. 

speltoides Western Asiatic element (both varieties) 
Widespread in buL 
mainly limited to 

entire FC. Locally 
common. 

tauschii Western Asiatic element Almost exclusively east 
of 40' longitude in 
Western Asiatic 
subregion. Only 
northern part of FC. 
Common. 

triuncialis Mediterranean / Western Widespread in southern 

Asiatic / Circumboreal Europe ,Western and 

element central Asia; less so 
in western part of 

North Africa. Common. 

Var. persica rare and 
only Western Asiatic. 

umbellulata Mediterranean / Western Turkey, Iran, and mainly 

Asiatic element northern and eastern 
FC. Uncommon. 

uniaristata Mediterranean element Adriatic coast, Greece. 
rare in Turkey. 
Uncommon, but mainly 
rare. 

vavilovii Western Asiatic element Western and northern 
FC. Urcommon to rare. 

ventricosa Mediterranean / Western parts of North 
Circumboreal element Africa and Mediterr­

anean; rare in Italy, 
Libya, and Egypt. 
Uncommon.
 

a : FC = Fertile Cresent (see text).
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A sunmary of the distribution areas of all Aeqilops and 
Amblor species is presented in Table 49, together with a 
general characterization in the terninology of Takhtajan's (1986) 

Floristic Regions of the World. 

M. van Slageren 

1.4.7. Relationships among wild Lens species and genetic 
diversity within Lens species 

Stepwise discriminant analysis was run with the quantitative 

descriptors for the four wild Lens species evaluated in Section 
1.1.12 and DFLR, DAP, DDFLR, DDAP, HITF, PWX, PWY, LFIL LFTW, LFL, 

LPP, LAP, and LFL vere selected for further analysis. Discrim­
inant analysis was run using canonical functions of the 13 
descriptors selected above and the three canonical functions were 

found significant by Wilks lamda. 
Overall, there was a correct species classification rate of 

79.4%based on quantitative traits. Hierarchical cluster analysis 
based on species centroids of canonical functions (all three 
significant) from the above discriminant analysis indicated that 
L. orientalis and L. odemensis were the most closely related 
species, with this set related to L. nigricans (Figure 29). L. 
ervoides was very distinct from the other wild Lens species. Most 
other researchers have found similar results using isozyme, RPLP 

Rescaled Distance Cluster Combine
 

0 5 10 15 20 25 
Lens species I I I I 
odemensis 

orientalis ­

niqricans 

ervoides
 

Figure 29. Dendrogram of Lens species based on canonical 
discriminant function centroids developed from quantitative. 
descriptors
 



120
 

and DNA analysis, with the exception of th interchange of 

niqricans and L. ervoides. However, in a recent paper Rosa and 

Jouve (1992) have found the same relationships among wild Lens 

species, including the positons of L. nigiicans and L. ervoides 

with 11 polymorphic isozyme loci using Spanish accessions. 

Qualitative descriptor frequencies were used to cluster the four 

wild Lens species (Figure 30) with similar results found with the 

Rescaled Distance Cluster Combine
 

Lensspecies 
0 
I 

5 
I 

10 
I 

15 
I 

20 
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25 

orientalis 

nigricans 

odemensis 

ervoides
 

Figure 30. Dendrcgram of Lens species based on frequencies for 
qualitative descriptors 

exception that L. niqgricans and L. odemensis were interchanged and 

L. odemensis was closer to L. ervoides. The phylogeny tree 

developed by cluster analysis from eight isozyme loci (Figure 31) 

was very similar to the results from quantitative descriptors
 

Rescaled Distance Cluster Combine 

0 5 10 15 20 25 
Lens species I I 4I 

orientalis
 

odemensis 

nigricans 

ervoides
 

Figure 31. Dendrogram of Lenis species based on frequencies for 
eight isozyme loci 
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(Figure 29), with the only change being that L. nioricans moved 

closer to L. ervoides.
 

The results from Figures 29-31 suggest that the species L. 
orientalis and L. odemensis are the closest related wild Lens 
species and that L. niqricans is fairly closely related to this 

cluster, with L. ervoides set aside from the other three wild 
species. The results of others with isozyines and DNA techniques 
are similar, except for the interchange of L. riqricans and L. 

ervoides.
 

For L. orientalis, the 126 accessions with geographical origin
 

infonmation were clustered according to five regions
 

(EturNEsyreastern Turkey and northeastern Syria, 15 accessions;
 

SturNlsyr=southern Turkey and northwestern Syria, 74 accessions; 
Ssyr=southern Syria, 18 accessions; Ntur=northern Turkey, 8 

accessions; Wtur=western Turkey, 11 accessions). 

Using canonical discriminant function centroids developed fran 

the quantitative descriptors (three significant) heirarchical 

cluster analysis revealed that the most closely related regions 
were the northern part of Syria and southeastern Turkey (Figure 

32). Southern Syria was fairly closely related to this cluster, 

Rescaled Distance Cluster Combine
 

0 5 10 15 20 25
 
Region' I I I 
EturNEsyr
 

SturNWsyr 
 _ 

Ssyr
 

Ntur
 

Wtur 

Figure 32. Dendrogram of five sub-regions ('see text for 
description) for Lens orientalis developed based on canonical 
function centroids developed fran discriminant analysis of 
quantitative descriptors
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however, northern and western Turkey foimed a closely linked 

cluster that was not related to the other three regions. T h e 

results from using the eight isozyre loci were similar for the 

cluster for the northern Syria and southeastein Turkey cluster 

(Figure 33) . However, northern T.urkey stood by itself and western 

Turkey and southern Syria formed a tightly linked cluster that was 

linked with the cluster for northern Syria and southeastern 

Turkey. 

Rescaled Distance Cluster Ccmbine
 

0 5 10 15 20 25
 
Regiona +- H I III 

Wtur 

Ssyr
 

EturNEsyr 

SturNWsyr 

Ntur 

Figure 33. Dendrogram of five sub-regions (asee text for 
description) for Lens orientalis developed based on eight isozyme 
descriptors
 

Oerall, tnere seems to be_ a relationship of isozyme and 

quantitative descriptor information to geographical region of 

origin. The area of southeastern Turkey and northern Syria forms 

a tightly linked group, with southern Syria fairly closely linked 

with this cluster, Ms-sed on both quantitative and isozyme 

descriptors and northern 'D-rkey is quite distinct from this group. 

Data fr-n eignt isozyme icci were used to calculate genetic 

diversity for the four wild species of I.,ns based on the Shannon 

Weaver Infonout ion index and Ne-i's hr.terozygosity index (Table 

50). These divers Lty rrasu -s ndicate that the mst genetic 

diversity was with . oriental is, followed by L. nigricans and L. 

oderensis, with the least diversity for 1. ervoides. L,.orient­
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Table 50. Genetic diversity of the four Lens species as measured 
by eight isozyme loci ushig the Nei' s heterozygosity index (H) and 
the Shain-Weaver Information index (R) 

Species (H.j)a 

orientalis odanensis nigricans ervoides 
Iocus n=142 n=30 n=90 n=33
 

PGI-1 0.042 0.145 0.000 0.000
 
PGI-2 0.128 0.00C 0.000 0.000
 
PGD-1 0.807 0.145 0.061 0.363
 
PGD-2 0.042 0.451 0.000 0.000
 
ACP 0.185 0.245 0.24. 0.590
 
ME-1 0.147 0.145 0.106 0.590
 
ME-2 1.339 0.271 0.226 0.698
 
AAT-4 0.629 0.000 0.241 0.000
 

H 0.415 0.225 0.109 0.280
 
H 0.214 0.112 0.046 0.139
 

a : IL. is H on a per locus basis. 

alis showed at least 50% higher diversity than the other species. 

The accessions for L. orientalis were subdivided into the five 

sub-regions as above for determining differences in genetic 

diversity for these regions by use of the eight isozyme loci. The 

highest genetic diversity was found for the southeastern Turkey
 

and northern Syria regions and northern Turkey, followed by 

western Turkey (Table 51) . The lowest diversity was for southern 

Syria.
 

The loci with the highest genetic diversity and polymorphism 

were the P3D-l, ACP, NE-I, and ME-2 loci. These showed genetic 

diversity for all four species (Table 50). However, PGI-2 showed 

diversity for only one species and the other loci showed diversity 

for only two species. For Lens orientalis , PGD-i and ME-2 showed 

the highest diversity. 

M. Ferguson and L.D. Robertsmn
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Table 51. Genetic diversity for five geographical regions for L. 
orientalis as measured by eight isozyme loci using the Nei's 
heterozygosity index (H) and the Shannon-Weaver Information index 
(H) 

Region (H1 .j) 

Etur/ Stur 
Ntur Wtur NEsyr Ssyr NWsyr 

Locus n=7 n=ll n=13 n=18 n=65 

PGI-1 0.410 0.000 0.000 0.000 0.000 
PGI-2 0.683 0.000 0.000 0.000 0.000 
PGD-1 0.956 0.586 0.688 0.591 0.673 
PGD-2 0.000 0.000 0.000 0.216 0.000 
ACP 0.000 0.601 0.000 0.000 0.157 
ME-1 0.000 0.000 0.271 0.000 0.216 
ME-2 0.599 0.760 1.672 0.636 1.367 
AN7-4 0.000 0.305 0.271 0.000 0.769 

H 0.331 0.282 0.363 0.180 0.398 
F. 0.214 0.163 0.182 0.119 0.217 

a : R-. is H on a per locus basis. 
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1.5. D - I tati of -eric 

Documentation of a sample in a genebank starts at the receipt of 

material and continues throughout its life span. The initial data 
on s -mes.ntering the germplasm collections (usually passport 

data only') is gradually expanded following characterization and 

evaluat ion work done by curators and cooperators. The files 

related to availability of material and its distribution to users 

have to bk:ept- up to date to assist in collection management. The 

Docum2)ntation Section of GRU routinely handles the data for newly 

acquired material, the data from cl-rent experiments, and seed 

stock control information. 

The -RLJ's dccu entation system was significantly altered in 

1991 after acquisition of Personal Computers (see GRU Annual 

Report of 1991) In 1992 the software was further 'tuned' to 

increase flexibility and performance of data handling. In 

particular, functions related to seed stock control, label 

generation, export of data to different packages, etc. were 

implenanted. The main enphasis, however, was placed on perusal of 

existing data for inaccuracies, inconsistences and gaps. 

The col lect ion data concerning ge niplasm acquired during ICARDA 

missions in 15 yea1s were verified. The sumriaries of missions 

(species col locted, sites visited, and collectors and 

organizations involved with missions) are being compiled for 

publicatin in 1993; detailed data will be available through a 

specializ-d sli~la s,. in order to take advantage of map 

preparation sot tw,, latitude-longitude coordinates of sitesw the 

were est iut'd, whe-n reeded, by referring to locality details and 

COn1su] ta1t itul' ()t111.1i;. 

The r-dz; .it-tof donated ICARDAata imterial to collections 

were al.o ,x i ed ad ccn'pared with records from donors. Due to 

GRtJ involvew~nlt in the estahb ishiiynt of a barley core collection, 

priol ity was assiqiid to i iproveiiint of documntation for barley. 

ICARI)A's L tLa be was companed with data obtained fran the Small 
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Grains Collection of USDA (donorof more than 12000 accession), as 

well as the database established by the European Cooperative 

Program for Plant Genetic Resources (E P/GR) . The exercise proved 

to h very useful. For instance, the origin of approximately 3500 

accessions was clarified, missing collection numbers and site 

details wei-e obtained, etc. Experience gained during linking the 

dataiises will certainly be useful for production of a regional 

database for barley. 

Speedy transfer of data obtained during evaluation of samples 

in the f _.ld or in the laboratory to co'putcr files, ";.hich un Ce 

subsequenit'y i-ccessed, is of paramount importance in research. 

-adJ i.tci data are written in field books or-e:errimental 

fours ann : t red n into the data files. This is a tedious, 

erro a-ndi t, consuning process. In 1992 GRU introduced 

"PSION T:" d iatalogers to facilitace and significantly 

reduce 0!'of.l"-ita enr-y. Necessary soft-are was developed. 

The devices we used in the labs and field testing will take 

place in ---.3. 

Geniirlasm collections imintained by GRU are being duplicated in 

base collections in other oirganizations. Full documentation of 

samples is always sent along with seeds. In addition, an 

"Agreement on Safety Duplication of ICARDA's Genetic Resources 

Data at IB has and databases of all crops werevi" been developed 

duplicated in !992. According to the above :c-.eement, the data 

sets will he Ieplaced annually. 

J. Konopka and A. Antypas
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1.6. Gampla n rr& it 

1.6.1 Viability testing of cereal gernplasm 

Monitoring gerploasm viability is an on-going activity at the 
Genetic Resource Unit since 1990. Up to date, 50% (10123 

accessions) of barley germplasm accessions have been tested for 

viability, this includes 4842 viability tests conducted in the 

1991/1992 season. The germnination tests were carried out in four 
replications in the laboratory on seeds stored in the myndium-term 

store (active collection). 

Results of viability testing indicate that 91% of the tested 

accessions had a high viability percentage (>90%) and a total of 
9665 accessions, which represents 95.5% of the tested barley, 

showed good germination (>80%). The remaining 4.5% of the 

accessions will b-3 rejuvenated due to insufficient viability. 

For durum wheat gernplasm, results of viability testing 

indicated that. 83% of the tested accessions (7486) had a high 
viability percentage (>90%) and a total of 6686 accessions, which 

represents 89.3% of the tested durum accessions, showed good 

germination (>801) . These results include 2839 viability tests 

cond,,cted in the season 1991/92. The remaining 10.7% of the 
tested accessions will be rejuvenated due to insufficient 

viability. 

B. Humeid and GRU staff 

1.6.2. Monitoring viability for rejuvenated gernplasrn 

All gernplasm materials which showed low viability during
 

germination tests in 1990/91, and which were planted for
 

rejuvenation in the 1991/92 season, 4ere retested for viability
 

after harvest. In total, fresh seed of 1237 accessions (599
 

barley and 638 durum wheat) had been retested for viability and
 

stored in the medium-term store (active collection).
 

B. Humeid and GRU staff
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1.6.3 Cleaning gene bank accessions fron seed-borne viruses 

Cleaning gene bank accessions from seed-borne viruses was 

conducted in two different directions. Seeds stored in the gene
 

bank were tested and accessions being multiplied were tested and 

infected plants were eliminated to permit harvest only of clean 

seeds. 

Seeds of 900 barley accessions and 400 lentil accessions from
 

the gene bank were tested and. around 10i of the accessions were 

found to contain seed-borne infections. Healthy accessions will
 

be stored in the gene bank and infected ones are destined for
 

cleaning during the next grown season.
 

K. Makkouk and W. Radwan 
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2. SEED HEALTH ACTIVITIES 

The major activity of the ICARDA Seed Health Laboratory (SHL) in 

the 1991/92 season was to ensure freedom of incoming/outgoing 

genetical materials from seed-borne pathogens/pests. The SHL was 

also active in training of national scientists in seed health 

testing. 

2.1 .ctivities ofrning seedsm 

During the 1991/92 season the SHL received 110 seed consignments
 

from cooperators of 33 countries, after being released from the
 

Syrian Quarantine Authority. In order to prevent introduction of
 

exotic insects to Tel Hadya station, all incoming seeds were
 

immediately fumigated with phostoxin (aluminum phosphide) or 

treated at -18 -C for 7 days before the consignment was opened. 

2.1.1 Laborat )ry testing and treatment
 

After registration, seeds were inspected visually for disease 

symptoms (discoloration, bunt balls, and nematode galls) and 

impurities 'soil partLicles, weed seeds, etc.). Tables 52 and 53 

show that the total numbher of tested lines was 11868 (11570 

cereals and 298 legu mes). This was about 43% more than the 

previous season. 

Special attention was given to pathogens which do not occur in 

Syria (Tilletia indica, and T. contraversa) and to pathogens which 

are known to occur in Syria, but. where there is risk of 

introducing new races (Lt1cystpis aqvri on whoar , Accochyta 

rabiei and I-'saritm oys )nimm .sp. cicoi on chickp-ea, UsLi laqo 

spp. on wheat and bal ey, T. carlesand T. i oeeton wheat, and 

Xanthcx)nas t.,ac1(cens en cereals) . The detoc'ted pathogens 

during t-his seasOn w r, . in lo t()thI.t ot t l pl i C'US season. 

Many blead wheat- lins (2"1/4) wor, foutii eontaminat.ed wit-h the 

quarant .ite p-a ihcti ens T. iiidica, T. ccnt.raversa, and U. agropyri 

http:eontaminat.ed


Table 52. 

Crop 

iInUlm wheat 

Bread wheat 

Barley 

Triticale 

;',ild wheat 

Wild barlev 


Total 


a : N mbers 

Seed health tests conducted on cereal seeds newly introduced to 

Number of lines 

Found Found
 
Tested Clean Infected Tests carried out 

565 520 54 	 .KTarnal bunt test 
or centrifuce wash test 

9327 4542 4785 	 Karnal bunt test 
or centrifuge wash test 

999 856 143 Centrifuge wash test 
Freezing blotter test 


351 346 5 Centrifuge wash test 
327 310 17 Centrifuge wash test 

1 1 - Centrifuge wash test 

11570 6575 4995
 

in parenthesis refer to infested entries. 

ICARDA in 1991/92 

Pathogens observed 

Tilletia caries and/or T. 
foetida (44)'
 

Urocvstis acrrouvi (1)
Tilletia caries and/or T. 
foetida (2011), Urocystis 

M T. clmrt-aversa(1); 
(88), T. indica (2240), 
Tilietia spp., T. indica, 
T.contraversa, and U. 
aqroDYi (435)
Helwmithosrorin soc. (19), 
Fusarium spp. (50),
 
Fusarium. spp. and
 
Helminthosoorium spp.
 
(69). Tilletia spp (5)
Tilletia indica (5) 
Tilletia caries and/or T. 
foetida (17)
 
-



Table 53. Seed health tests conducted on food and forage legumes and oil 
ICARDA in 1991/92
 

Number of lines 

Found Found 
Crop Tested Clean Infected Tests carried out 

Lentil 14 12 2 Freezing blotter test 

agar media test 
Faba bean 182 177 5 Agar media test 

Cnickpea 47 45 2 Agar media test 

Pea 3 1 2 Test on king's B agar 

Oil seeds 48 35 13 
 Freezing blotter test 


Agar media test 


Vetch 
 1 - Freezing blotter test 

Medic 3 3 
 - Freezing blotter test 

Test for stem Nematode 
Total 
 298 
 274 24
 

a : Numbers in paranthesis refer to infested entries. 

seeds newly introduced to 

Pathogens observed 

Fusarium spp. (2)' 

Fusarium spp. (3)
 

Ascochvtl spp. (2)
 
Fusariuin sp (1),Ascochvta
 
sp. (I) . 

Pseudcmnas sp. (2)
 

FLisarium spp. (9); septoria 
spp. (2)

Phoa spp. (2)
 

-
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and were subsequently destroyed (Table 52) . Legume seeds received 

were only sporadicly contaminated by one on more of the pathogens 

indicated in Table 53. 

Seeds which were not treated by the sender were treated at the
 

SHL with the appropriate fungicide.
 

2.1.2 Field inspection 

In order to detect any exotic pathogen that was not evident at the 

time of seed inspection at the SHL, so as to protect ICARDA 

gernplasm from infection, and as per center policy, all inported 

seeds proved free of quarantine pathogens were planted at the 

Post-entry Quarantine Area for one generation. In the 1991/92 

cycle, about 18 ha were planted to imported seeds. The field 

inspections were carried out two times for all plots and revealed 

one quarantine pathogen (U_. acropyri) . Infected plants were 

rcgued and burned. 

2.2. Activities cn See isptce Internaticnally 

In the 1991/92 season, 440 total consignments of international 

nurseries (210) and specific trait germplasm (230) were 

distributed f ran ICARDA, acconpanied by phytosanitary certificates 

and certificates of or-igin to cooperators in 81 countries. This 

represented about on 189 decrease in seed dispatch caoiared to the 

previous season. 

2.2.1. Laboratory testing and treatment 

Seed health testing was ca-ried out on saniples of harvested plots 

fron ''el Hadya station. S-eciai. attention was given to sauples 

fram pl ot~s whd ..... weoie Lound durin field 

inspect ion and wh"t0e1r ( ia 1 dW v -at 1 v s r- Tes by the 

recipient to itid i 'at' ttho asenue of Ia 1 1 ' or-a ornies 

intected wi th I I. q Mwyr wr., d,[casa d i - ' ment 

Infot mit ion on 1timb1T of testt-e atd hi oated 1. nies i detected 

pathogens are suiizii.ed in Tablei5.. The total na:rbo te-sted 

http:suiizii.ed


Table 54. Seed health tests conducted on sec is dispatched internationally frcm ICARDA in 1991/92 

Number of lines 

Found Found
Crop Tested Clean Infected Tests carried out Pathogens observed 

Dr=m wheat 611 448 163 Centrifuge wash test 
 Tilletia caries and/or T.
 
foetida (160), Urocystis


' Bread wheat 721 382 aQropyri (3) t339 Centrifuge wash test 
 Tilletia caries and/or T.
 
foetida (332), Urwvystis 

Barley 1230 aQropvri (7)613 617 Centrifuge wash test Helminthosporium spp. (40),
Freezing blotter test Fusarijmspp. (466), Fusarium 

spp. and Helminthosorium spp.
(56) ; Urccvtis aquipvr (5) 

Wild wheat Tilletia spp. (50)42 31 11 Ce-ntzifuge wash test 
 Tilletia caries and/or T.foetida 

Lentil 117 92 (1i)25 Freezing blotter test Fusarium spp. (34)Ascochyta sp. (1) 
Chickpea 410 284 126 Freezing blotter test usarium spp. (126)
 

Agar media test
Pea 87 
 76 11 
 Test on King's B agar Pseudoronas sp. (11)Medic 101 101 
 - Test for stem nematode -

Total 3319 2027 1292
 

a : Numbers in parenthesis refer to infested entries. 
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lines decreased by about 3- compared to the previous season. All
 

outgoing seeds are treated with fungicides / insecticides, unless
 

specific request is made by the consignee.
 

2.2.2 Field inspection 

Field inspection was carried out two times during the season at 

appropriate growth stages. It covered about 145 ha of seed 

increases / multiplication plots of different crops destined for 

international dispatch. The occurrence of flag smut in these 

plots was low during the season, but the number of contaminated 

fields was higher (4 fields compared to 1 field in the previous 

season). Barley stripe mosaic virus was frequent in some barley 

plots. Several potential seed-borne pathogens were inspected 

during the season. They were: Pusarium ox , Pyrenophora 

qraminea, Rhynchosoorium secalis, T. caries ar' /or T. foetida, 

Ustilagon uda, U. tritici, broad bean stain virus, and Orobanche 

spp. Infected or even suspected plants were rogued and burned. 

A. Ei-Ahred and S. Asaad 
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3. VIROWG LABORATORY 

The virology laboratorv continued this year to be involved in a 

wide range of research and service activities. The interaction 

with national programs of the region was intensified further, 

through joint surveys and receiving colleagues from different WANA 

countries, who spent varied periods of time from a few weeks to a 

few months, receiving training in new techniques for sensitive 

virus detection in seeds or leaves of infected plants.
 

3.1. Lsegm vine 

3.1.1. Survey of virus diseases 

3.1.1.1. Faba bean necrotic yellows virus
 

Faba bean necrotic yellows virus (FBYV) is a newly characterized 

virus with smal I isometric particles around 18 nm in diameter, 

with a single stranded DNA and is persistently transmitted by 

aphids. This virus, confused for some time with bean leaf roll
 

virus, proved to be very damaging to faba bean and other legumes. 

Because of its potential importance in the WANA region, a 

preliminary survey was conducted to evaluate its distribution in 

the region. The results suggest that FBNYV is prevalent in 

Algeria, Egypt, Ethiopia, Jordan, Lebanon, Syria, and Turkey 

(Table 55). There was a good indication that this virus was 

epidemic in Egypt and an intensive survey for this virus in Egypt 

is planned for 1993.
 

K.M. Makkouk and S.G. Kumari 

3.1.1.2. Luteoviruses 

In the past, the belief was that bean leaf roll virus is the most 

coamon luteovirus in cool season legumes. Testing samples over 

the last few years has shown some serological variability among 

the samples identified as bean leaf roll virus on the basis of 

syiptcns. Using three polyciaTal antisera for three distirnt lute;virus, 
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Table 55. Serological (ELISA) detection of faba bean necrotic 
yellows virus (F3qYV) in legume sanples with synptams suggestive 
of virus infection collected frcrn different countries of West Asia 
and North Africa during 1990-1992
 

Number of plants infected with FBNYV 
/Total number of plants tested 

Forage
Country Faba bean Lentil Chickpea legumes 

Algeria 0/2 8/43 1/1 -
Egypt 16/56 9/25 4/22 13/34" 
Ethiopia 2/5 - -

Jordan 8/18 - -

Lebanon 4/17 14/35 4/47 -

Libya 0/47 0/6 -

Sudan 0/5 - -

Syria 99/229 152/308 79/'185 19/27b 

Tunisia 0/23 - -

Turkey 17/34 20/76 98/143 -


Total 146/436 203/493 186/398 32/61
 

a Clover samples. 
b :Forage leguim3s were Medicago, Melilotus, Trifolium, and 

Vi.ci.a. 

bean leaf roll viruis (B3LRV), beet western yellows virus (BWYV) and 

a newly identified luteovirus at ICRISAT, chickpea luteovirus 

(PLIV), showed tLhat ill Lebanon, Syria, and Turkey there is more 

than one luteovirus affecting chickpea, taba bean, and lentil 

(Table 56). Such information has consequences on screening for 

virus resistance in these crops. 

K.M. Makkouk and S.G. Kumari 

3.1.1.3. Lentil seed-borne viruses in Syria 

Lentil fields in northern, southern, central, and northeastern 

regions of Syria were surveyed during 1990-1992 to deteimine the 

presence of the two lentil seed-borne viruses, pea seed-borne 
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Table 56. Viruses in chickpea, faba bean, and lentil samples with 
virus-like symptcals collected fran Lebanon, Syria, and Turkey
during May of 1992. Idetificatin was based on serological
reaction (ELISA) 

No. of
 
Country plants No. of plants found positive to
 

Crop tested BWYV CPLV BLRV
 

Lebanon 
ChickpE-a 
Paba bean 
Lientil 

47 
17 
35 

1 
0 
3 

5 
0 
8 

1 
3 
0 

Syria 
Chickpea 
Faba b:an 
Lentil 

152 
20 
69 

53 
2 
8 

36 
8 
5 

43 
9 
0 

Turkey 
Chickpea 
Faix bean 
Lentil 

143 
34 
76 

20 
2 
5 

20 
5 
3 

17 
0 
2 

Total 
Chickpea 
Faba bean 
Lentil 

342 
71 

180 

74 
4 

16 

61 
13 
16 

61 
12 
2 

mosaic (PSbMV) and broad bean stain (BBSV) viruses. A total of 
104 fields were sturveyed and 200 lentil seedlings, soon after 

emergence, were collected from each field. Serological (ELISA) 

tests revealed the presence of PShMV in 1% of the samples 
collected from the southern region only, whereas BBSV was detected 
in 0.21, 0.19, 0.26, and 3.35% of the samples collected from the
 

above nntioned four regions, respectively.
 

K.M. Makkouk and S.G. Kunmari
 

3.1.2. Yield loss and seed-transn-ission rates in lencils.
 

TheD yield of 20 lentil genotypes was evaluated after artificial 
inoclation with PSLMV. Losses due to infection varied between 3% 
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in 'Red Chief' and 61% in 'ILL 6245'. Variability in PSLMV seed­

transmission rates was also evaluated for the same lentil
 

genotypes and seed transmission rates varied Letween 0.0 and 1.7%. 

It is worth noting that the two genotypes 'Palose' and 'Red 

Chief', which had the least yield loss due to PSUC4V infection, 

also had extremely low seed-transmission rates (Tabe 57).
 

Table 57. Reaction of twenty lentil. Jenotypes after artificial 
inoculation with pea seed-borne mosaic virus (PSbMV) during the 
growing season 1991-1992
 

Estimated 
Percent seed 
Yield transmission 

No. Genotype Origin Pedigree loss rate (%) 

1. ILL 4400 Syria Syrian Local 33 1.3 
2. ILL 4401 Syria Syrian Lacal 37 0.0 
3. ILL 5582 Jordan 78S 2C002 24 0.0 
4. ILL 5588 Jcrdan 78S 26013 49 1.5 
5. ILL 5699 ICARDA iL1P84 -2/1, 38 0.0 
6. ILL 5700 FC1A.'-284 29L 35 0.4 
7. ILL 5816 I(YAKEA I11 P4 147L 21 0.0 
8. ILL 5873 ICANPlA iI85 35L 32 0.2 
9. ILL 5994 IryLAPLA PL:2 81. 31 0.6 

10. ILL 6015 1(1AP DA "i, 6 2L 50 0.2 
11 IlL 6193 ICRDA VIA 187 , 27 0.0 
12. 1 L 6198 ICYARDA F IiP87 81 15 0.0 
13. ILL 6220 Q!O-P!LA Ai, 7 , 38 1.1 
14. ILL 6226 !I[.DA 1,II8/ '1 44 0.0 
15. ILL 6229 ! Yj.DA ',I'I/I 91A 29 0.0 
16. ILL 6245 ICARLA VII,11437 55 61 0.8 
17. Chilean '/8 tJ.S.A. 40 1.7 
18. Crimsson i.S.A. 14 0.2 
19. Paluse U.S.A. 6 0.0 
20. Red Chief U.S.A. - 3 0.2 

Another field e/rirrrnt was conducted to evaluate yield loss 

of the lenti ii '.yrian laczal' in response to illfection 

with the t,: v>:' VA, ai, BHSV. Pesults howed that yield 

loss rie. ' on at the pre flower inq, flow' ing, and 

cod se t::.'j m .­ sw.-,r 24, 1, and f, ti I";V ind 28, 
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27, and 23% for PShMV, respectively. In the saam ex'3rim nt, seed 

transmission rates of the two viruses were deteried Results 

indicated that 2BSV see-tansmission rates were 2).6,]9.1, and 

1.5%; PSh-MV seed-transmission rates we-e 2.2, 1.5, andJ 0.1% when 

plants were inc-ulated at pre- flowering, flowering, and Dod 

setting growth stages, res&2ctiveiy. 

K.M. Makkouk and S.G. Kumari 

3.2. 	 Cbrealviue 

3.2.1. 	 Effect of resistance to BYDV in barley on BYDV 

movemrent 

Migration of BYDV was evaluated under greenhouse conditions in 

four resistant and tvo susceptible lrley genotypes. ELISA tests 

revealed that virus particles reached the root system of the 

susceptible genotpes 615 c ys earlier t-u in resistant ones 

(Figure 34) . The study showued that slow vir.-us mvel}>nt could be 

one factor which contributed to the mchanism of BYDV resistance 

in barley. The xpossible use of this characteristic to 

differentiate Pten a-nd susceptible barleyBYIDV- resistant 

genotypes will b.- investigat:ed during the coming season. 

K.M. Makkouk and W. Ghoulam 

3.3. 	 Testing fr-r seed-bctre virss 

3.3.1. 	 Testing seed samples for international nurseries
 

Eight hundred l-til seed lots destined for international 

nurseries wer-e tested for the presence of possible seed-borne 

infections. Seed 1ots which did not m-_et the health standards set 

by ICARDA and by the inTort:ing countrieos were discarded. 

K.M. Makkouk and W. Radwan 

3.3.2. Cleaning barley seed stocks
 

In collaborat ion with the Agriculture Research Center in Syria, seed 
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CORRIS 

BQCB-1 0 

BKL85-237_ 

ATLAS-68 

ATALS-57 

HARMAL_
 

0 3 6 9 12 15 18 21 24 27 30 

Figure 34. Period of time after inoculation (days) required for
 
barley yellow dwarf virus to reach the roots of resistant (Corris, 
BQCB-10, KL 85-237, and Atlas 68) and susceptible (Atlas 57 and
 
Harmal) barely genotypes
 

stocks of firc r-Leyi ltivars were cleaned from seed-borne 

barley stirip m )sai' vas. Plants of all cultivars were tested 

individually and those found infected were elindnated. It was 

possible to pcitice viwis-free stocks for the cultivars Zanbaka, 

Tadnor, Rihane 03, and WI 2291. It was not possible to coapletely 

clean the cuitivar Arabi Aswad, and efforts will continue next 

season to prcduce a healthy stock of this cultivar. 

K.M Makkouk and W. Radwan 
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3.3.3. Roguing faba bean increases
 

In collaboration with the Seed Health Laboratory, around 2.5 

hectares of faba bean were inspected and rogued three times during 

the spring of 1992. Plants suspected to be virus-infected were 

eliminated. 

K.M. Makkouk and W. Radwan 

3.4. PzcdrtfaET.M kits 

Over the last 3 years a number of legume and cereal viruses were 

purified at the ICARDA virology lab. and polyclonal antisera in 

rabbits were produced. From these antisera, after testing them 

for quality, ELISA kits were prepared and made available for 

laboratories of the national programs in WANA. In each kit there 

is enough immunoglobulins and enzyme conjugate to test 2000 

samples. The following ELISA kits are now available: 

Legume viruses 

- Broad bean mottle virus
 

- Broad bean stain virus
 

- Broad bean wilt virus
 

- Chickpea luteovirus
 

- Cucumber mosaic virus
 

- Alfalfa mosaic virus
 

Cereal viruses 

- Barley yellow dwarf virus
 

- 2ailey strip mosaic virus
 

K.M. Makkouk and S.G. Kumari 
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4. TRAINING 

4.1. Trainir in gentic resorces activities 

On request of the NARS in WANA, a number of trainees received
 

individual training in the Genetic Resources Unit at ICARDA
 

Headquarters, Tel Hadya, Syria, in activities relating to plant
 

ta.xonomy and species identification, germplasm evaluation, and
 

docLunentation. Dr. N. Maxted, a consultant from the University of 

Southampton, U.K., assisted in training for a legume identifi­

cation course. A sumiary of the training is presented in Table 

58.
 

Table 58. Trainees in genetic resources activities in 1991/92
 

Type of No. of Course 
Top LC course trainees Country duration 

Forage legume short 8 Syria, 2 weeks 
identificat ion Algeria, 

Tunisia 

Forage legume individual 1 Tunisia 2 weeks 
identification 

Chickpea individual 1 Iran 3 weeks 
evaluation 

Germplasm individual 1 Syria 2 weeks 
documantat ion 

Classification individual 1 Syria 1 week
 
of wild Tritic-Lu
 

4.2. s aini in seed health activities 

Three Scientists fromn the Syrian Qularantine Direction were trained 
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for six months on seed health testing and field inspection. One 

scientist from China was trained for two months on seed health 

testing. The SHL personnel have covered in lectures and 

practicals seed health aspects in the residential courses of the 

improvement programs and in country training courses as well. 

Taing in virology 

During 1992 the virology laboratory received five visiting
 

scientists from Syria, Egypt, Lebanon, and the Netherlands, for a
 

period of tvo to eight weeks each. The laboratory also received
 

eight trainees from Oman, Lebanon, and Syria.
 

A three week intensive virology course was conducted in Egypt
 

in collaboration with FAO, ICAMAS, and ORSTOM.
 

GRU Staff 
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5. PUBLICATICS 

Books 

Caneau, A. and K.M. Makkouk (eds.). 1992. Barley Yellow Dwarf in 

West Asia and North Africa. Proceedings of a workshop. ICARDA, 

Aleppo, Syria, 239 pp.
 

Smith, A. and L.D. Robertson (eds.). 1991. Legume Genetic 

Resources for Semi-arid Temperate Environnents. Proceedings 

of a workshop, Proceedings of the International Workshop on 

Genetic Resources of Cool-season Pasture, Forage, and Food 

Legumes for Semi-arid Temp-erate Environments, Cairo, Egypt, 19­

24 June, 1987. ICARDA, Aleppo, Syria, 511 pp.
 

Journal articles 

Bos, L., M.A.M. Mahir, M. Fortass and K.M. Makkouk. 1992. A mild 

strain of broad bean mottle virus from faba bean (Vicia faba 

L.) in the Sudan. Netherlands Journal of Plant Pathology 

98:253-256.
 

Damania, A.B. and Altunji, H. 1992. Unique high molecular weight 

subunits of proteins in bread wheat gernplasm. Indian J. 

Plant Genetic Resources, accepted. 

Diekmann, M. 1992. Occurrence of Ascochyta blight on chickpea 

depending on climatic conditions. Plant Disease 76:409-412.
 

Diekmann, M. and Bogyo, T.P. 1992. Distribution on bacterial 

leaf blight of rice [Xanthrrnas carnyxstris y. oryzae 

(Ishiyama) Dye] depending on clirnatological factors. Z. 

Pflanzenkrankheiten u. Pflanzenschutz 99:127-1.36. 

http:99:127-1.36
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El-Sherbeeny, M. and L.D. Robertson. 1992. Protein content 
variation in a pure line faba bean (Vicia faba) collection.
 

J. Sci. Food Agric. 58:193-196. 

El-Yamani, M., K.M. Makkouk, B. Hafidi and K. El-Kassemi. 1992.
 

Contribution to the study of barley yellow dwarf virus in the 
Souss-Massa region of Southern Morocco. Phytopathologia 

Mediterranea 31:41-45. 

Makkouk, K.M. and M. Singh. 1992. Clustering Potyviridae species 

on the basis of four major traits. Archives of Virology 

Supplement 5:177-182. 

Makkouk, K.M., W. Radwan and A. Haj Kassem. 1992. Survey of seed­

borne viruses in barley, lentil and faba bean seeds in Syria.
 

Arab Journal of plant Protection 10:3-8.
 

Makkouk, K.M., W. Abu-Gharbieh, B. Bayaa, S. Sharif and A.R. 

Saghir. 1991. Plant protection research in the Arab
 

countries: present status and future perspectives. Arab
 

Journal of Plant Protection 9:68-79.
 

Pecetti, L., Annicchiarico, P., and Damania, A.B. 1992. Bio­

diversity in a germplasm collection of durum wheat. Euphytica 

60:229-238. 

Pecetti, L., Annicchiarico, P., and Damania, A.B. 1992.
 

Geographic variability for spike and grain characteristics in 

durum wheat geimplasm adapted to dryland conditions. Genetic 

Resources & Crop Evolution, accepted. 

Perrino, P., Robertson, L.D. and M.B. Solh. 1991. Maintenance,
 

evaluation and use of faba bean ge2Trolasm collections: problems 
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and prospects. Options Mediterraneenes 10:21-31.
 

Porceddu, E. and Damania, A.B. 1992. Sampling variation in 

genetic resources of seed crops: a review. Genetic Resources 

& Crop Evolution 39:39-49. 

Robertson, L.D. and M. Ei-Sherbeeny. 1991. Distribution of 

discretely scored descriptors in a pure line faba bean (Vicia 

faba L.) germplasm collection. Euphytica 57:83-92. 

Robertson, L.D. and A. Filippetti. 1991. Alternative plant types 

of faba bean. Options Meiterraneennes 10:33-39.
 

Book chapters
 

Makkouk, S.P.S. Beniwal and Y. Semeane. 1D92. Survey of barley 

yellow dwarf virus in small-grain cereals in the Ethiopian 

highlands. pp. 87-90 In A. Ccyreau and K.M. Makk ouk (eds.), 

Barley Yellow Dwarf in West Asia and North Africa. ICARDA, 

Aleppo, Syria.
 

Makkouk, K.M., O.F. Mamiuk and W. Ghulam. 1992. Barley yellow 

dwarf research at the International Center for Agricultural 

Research in the D!r/ Area (ICYI/oDA . pp 61--68 Tn A. Comeau and 

K.M. M 'kouk ed . , l-ley YelI ow l)NarL in West Asia and North 

Africa. IcARDA, Alerrn, Syria. 

Maxted, N., van Si ageren, .W. and Pihan, J.R. kX.ijcqraphic 

sur'Irys. InII andhi!ck of Plaint Caol Icting (preliminary title) 

(L. Guarino, ed. , IBV;R/bAO/ UJ(J, accepted. 

Conference papers 

Bond, D.A., (3.J. Jellis, G.G. Rowland, J. Lf- Guen, L.D. Robertson, 
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S.A. Khalil and L Li-Juan. 1992. Present status and future 

strategy in breeding faba beans (Vicia faba L.) for resistance 

to biotic and abiotic stresses. In Proceedings of IFLRC II 

Conference, (F.Muehlbauer and W. Kaiser eds.), Cairo, Egypt,
 

April 12-16. Kluwer, Dordrecht, in press.
 

Bos, L. and K.M. Makkouk. 1992. Insects in relation to virus 

epidemiology in cool season legumes. In Proceedings of IFLRC 

II Conference, (F. Muehlbauer and W. Kaiser eds.), Cairo, 

Egypt, April 12-16. Kluwer, Dordrecht, in press.
 

Ceoloni, C., Donini, P. and Ercoli, L. 1992. Useful alien 

introductions for durum wheat improvement. in Proc. Intl. 

Workshop Evaluation and Utilization of Biodiversity in Wild 

Relatives and Primitive Forms for Wheat Improvement (A.B. 

Damania, ed.), Aleppo, Syria, 12-15 October. John Wiley & 

Sons, Chichester, U.K., in press. 

Damania, A.B. and Tahir, M. 1992. Heat and cold tolerance in 

wild relatives and primitive forms of wheat. In Proc. Intl. 

Workshop Evaluation and Utilization of Biodiversity in Wild 

Relatives and Primitive Forms for Wheat Improvement (A.B. 

Damania, ed.), Adeppo, Syria, 12-15 October. John Wiley & 

Sons, ChichesLer, U.K., in press. 

Diekann, M. 1992. Seed health measures at international
 

agricultural research centers. pp. 127-136 In Seed Pathology, 

Proceedings of the CIA Seminar (S.B. Mathur anJ J. Jorgensen 

eds.), Copenhagen, Denmark, 20-25 July, 1992. 

Hakim, S., Damania, A.B., Moualla, M.Y. and Altunji, H. 1992. 

Variation for storage proteins in Triticum dicoccum Schuelb. 

in Proc. Intl. Workshop Evaliation and Utilization of 

Biodiversity in Wild Relatives and Primitive Forms for Wheat 



148
 

Improvement (A.B. Damania, ed.), Alepo, Syria, 12-15 October. 

John Wiley & Sons, Chichester, U.K., in press.
 

Robertson, L. D., Singh, K.B. and W. Erskine. 1991. Evaluation
 

of faba bean, kabuli chickpea and lentil germplasm collections 

at ICA-RDA. pp. 340-360 In Legure Genetic Resources for Semi­

arid Temperate Environments (A. Sndth and L.D. Robertson eds. ), 

Proceedings of the International Workshop on Genetic Resources 

of Cool-season Pasture, Forage, and Food Legumes for Semi-arid 

Temperate Environments, Cairo, Egypt, 19-24 June, 1987. 

ICARDA, Aleppo.
 

Robertson, L.D. and M.C. Saxena. 1992. Problems and prospects of 

stress tolerance breeding in chickpea. In Breeding for Stress 

Tolerance in Cool-Season Food Legumes (K.B. Singh and M.C. 

Saxena (eds.), Proceedings of an International Conference, 

Ravello, Italy, 10-12, September, 1991. John Wiley & Sons, 

Chichester, U.K., in press.
 

Slageren, van M. 1992. Taxonomy and distribution of wheat wild
 

relatives. In Proc. Intl. Workshop Evaluation and Utilization
 

of Biodiveruity in Wild Relatives and Primitive Forms for Wheat 

Improvement (A.B. Damania, ed.), Aleppo, Syria, 12-15 October. 

John Wiley & Sons, Chichester, U.K., in press.
 

Valkoun, J. 1992. Enhancement of use of barley gernplasm. pp.
 

48-49 In Barley Genetic Resources, International Barley Genetic 

Resources Workshop, Helsingborg, Sweden, 20-21 July, 1991. 

International Crop Network Series No. 9. International Board
 

for Plant Genetic Resources, Rome.
 



149
 

Valkoun, J. and Damania, A.B. 1992. Gliadin 
diversity in
 
populations of Triticum uicartu and T. dicoccoidas in Syr:a. 
pp. 499-500 In Reproductive Biology and Plant breeding XIII,
 

Eucarpia Congress, 6-11 July 1992, Angers, France.
 

Valkoun, J. and Mamluk, O.F. 1992. Disea'se resistance and 
agrononic performance of durum and bread wheat lines derived 
from crosses with Triticum monococcum. In Proc. Intl. Workshop 
Evaluation and Utilization of Biodiversity in Wild Relatives
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Aleppo, Syria, 12-15 October. John Wiley & Sons, Chichester, 

U.K., in press.
 

Reports and other publications
 

Damania, A.B. and Valkoun, J. 1991. In a race against time: 
Plant collectors trace Vavilov's trail to explore Syrian and 

Tibetan regions. Diversity 7(4): 18-19. 
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APPENDIX 

The following tables are presented in the appendix: 

Table Al. Monthly precipitation (in mm) for the 1991/92 season. 
Table A2. Monthly air temperature (cC) for the 1991/92 season 

in Tel Hadya. 
Table A3. Frost events during the 1991/92 season in Tel Hadya. 
Table A4. Status of ICARDA collections by origin (December 

1992). 
Table AS. Status of cereal collections by origin (December 

1992). 

Table A6. Status of food legume collections by origin 

(December 1992). 
Table A7. Status of forage legume collections by origin 

(December 1992). 

Table A8. Distribution of gernnplasm in 1992. 

Table A9. Distribution of cereals in 1992. 

Table A10. Distribution of food legumes in 1992. 

Table All. Distribution of forages in 1992. 



Table Al. Monthly precipitation (in rm) for the 1991/92 season 

Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Total 

1991 9 seas=. 0.0 73.0 25.2 74.0 62.3 75.4 15.8 0.4 23.0 3.5 0.0 0.0 352 
fa."13 s.; 0.5 £8.0 46.9 55.2 61.0 52.0 41.9 26.4 14.9 3.1 0.0 0.0 329 

0 261 54 134 102 145 38 2 154 113 - - 107 

Table A2. Monthly air teaperature (CC) for the 1991/92 season at Tel Hadya 

Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. 

34.3 28.0 20.1 11.2 7.8 8.5 15.9 23.9 28.0 32.7 34.9 37.6 
17.1 13.2 6.8 2.5 -1.5 -0.3 1.2 5.6 10.5 15.5 18.8 21.1 

Avrae 25.7 20.6 13.5 2.3 3.2 4.1 8.6 14.8 19.3 24.1 26.9 29.4 In 

t . .­ n, 40.3 35.6 24.6 14.3 13.5 13.2 23.6 30.8 38.4 38.6 40.6 42.5 
Abolt zui .-n 12.1 8.2 0 -4.5 -8.8 -6.2 -7.2 -0.2 5.5 11.8 11.2 18.2 

Table A3. Frost events during the 1991/92 season 

Nov. Dec. Jan. Feb. Mar. Apr. May Season 

, f das 1 7 19 13 13 1 - 57 
.(C 0.0 -4.5 -8.8 -6.2 -7.2 -0.2 - -8.8 

at 5 ve ground 3 10 19 21 16 1 - 70 

//ost at 5 = abov-e ground -0.5 -5.4 -9.6 -6.8 -8.3 -0.2 - -9.6 
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Table A4. Status of ICARDA collections by origin (December 1992) 

Origin Cereals 
Food 

Legumes 
Forage 
Legumes Total 

VA 32545 12894 14644 60083 

Afghanistan 272 1112 157 1541 
Algeria 1739 105 1689 3533 
Armenia 35 - 35 
Cyprus 164 181 405 750 
Egypt 492 216 158 866 
Ethiopia 9578 829 330 10737 
Iran 500 2664 478 3642 
Iraq 135 116 229 480 
Jordan 1255 556 2068 3879 
Lebanon 173 148 265 586 
Libya 128 1 174 303 
Morocco 1251 372 822 2445 
Oman 113 4 21 138 
Pakistan 982 444 62 1488 
Palestine 1024 57 44 1125 
Saudi Arabia 8 - 1 9 
Syria 1734 1714 5177 8625 
Tunisia 2251 312 117 2680 
Turkey 4841 1597 2446 8884 
United Arab En. 7 -- 7 
Yemen 147 72 1 220 

ICARDA lines 5716 2394 - 8110 

EUROPE 8332 2095 3676 14103 

Albania 4 2 19 25 
Austria 90 1 1 92 
Belgium 8 2 21 31 
Bulgaria 256 78 76 410 
Czechoslovakia 147 41 45 233 
Denmark 110 1 16 127 
Finland 44 - 16 60 
France 
Germany 

159 
1105 

48 
101 

143 
295 

350 
1501 

Greece 729 142 420 1291 
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Table A4. (cant.) Status of ICARDA collections by origin 
(Decenber 1992) 

Food Forage 
Origin Cereals Legumes Legumes Total 

Hungairy 136 40 252 428 
Ireland 3 - - 3 
Italy 537 147 614 1298 
Malta 4 - 28 32 
Netherlands 32 11 98 141 
Norway 5 1 1 7 
Poland 135 58 70 263 
Portugal 770 86 193 1049 
Ronania 37 9 121 

' Soviet Union 2119 361 288 2768 
Spain 381 785 261 1427 
Sweden 77 5 450 532 
Switzerland 778 2 3 783 
United Kingdom

' 
158 82 327 567 

Yugoslavia 470 64 30 564 

ASIA 4451 2666 310 7427 

Bangladesh - 36 - 36 
Bhutan 30 - - 30 
China 2881 107 20 3008 
India 551 2239 229 3019 
Indonesia - 1 - 1 
Japan 294 6 56 356 
Korea 195 - 195 
Mongolia 4 - 1 5 
Nepal 496 275 3 774 
Sri Lanka - 2 - 2 
Thailand - - 1 1 

AFRICA 213 146 41 400 

Central Africa 2 - - 2 
Gabon- - 2 2 
Kenya 22 - 4 26 
Malawi - 3 - 3 
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Table 4A. (cont.) Status of ICARDA collections by origin 
(December 1992) 

Food Forage

Origin Cereals Legumes Legumes Total 

Mauritius 1 
 - 1 
Nigeria - 1 4 5
 
Rwanda 2 
 - - 2
 
Senegal - - 3 3
 
Somalia - 2 - 2
 
South Africa 168 - 3 171
 
Sudan 6 139 20 165
 
Tanzania 1 - ­ 1 
Uganda - 4 4
 
Zaire 
 - 1 1
 
Zimbabwe 12 ­- 12 

AMERICA 3795 649
1371 5815
 

Argentina 76 12 3 91
 
Bolivia 17 2
- 19
 
Brazil 33 4 
 4 41
 
Canada 331 41
175 547
 
Chile 57 688 18 763
 
Colombia 577 ­52 629 
Costa Rica - 1 - 1 
Ecuador 8 98 2 108 
Greenland 1 - - 1 
Guatemala 5 1 1 7 
Mexico 109 149 3 261 
Paraguay 2 - 4 6 
Peru 130 41 4 175 
United States 2434 148 555 3137 
Uruguay 8 2 10 20 
Venezuela 7 - 2 9 

OCEANIA 123 12 176 311
 

Australia 123 11 160 294 
New Zealand - 161 17
 

Un]knoA 1695 719 2800 5214 

TOTAL 51154 19903 22296 93353
 

a : Genplasm received by GRU prior to 1991. 
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Table A5. Status of cereals collections by origin (December 1992) 

Wild Durum Bread Wild 
Origin Barley Barley 1heat Wheat Wheat Aeg.a Total 

amA 9233 1391 12222 6665 1248 1786 32545 

Afghanistan 176 8 79 4 - 5 272 
Algeria 125 12 1074 457 - 71 1739 
Armenia - - - 5 7 23 35 
Cyprus 7 4 101 1 - 51 164 
Egypt 191 8 203 70 - 20 492 
Ethiopia 2679 - 4847 2052 - - 9578 
Iran 156 56 93 5 - 190 500 
Iraq 50 2 75 5 1 2 135 
Jordan 132 128 271 17 509 198 1255 
Lebanon - 2 25 - 3 143 173 
Libya 83 7 5 1 - 32 128 
Morocco 740 4 237 208 - 62 1251 
Cman 44 - - 60 9 - 113 
Pakistan 179 3 16 735 3 46 982 
Palestine 7 927 32 - 40 18 1024 
Saudi Arabia 3 - 5 - - - 8 
Syria 447 215 377 85 267 343 1734 
Tunisia 599 - 1270 373 - 9 2251 
Turkey 1183 15 1679 982 409 573 4841 
United Arab Em. 7 - - - - - 7 
Yemen 89 - 58 - - 147 

ICARDA lines 2336 - 1775 1605 - - 5716 

EUROPE 4022 69 3390 338 42 471 8332 

Albania 2 - 1 - 1 - 4 
Austria 48 - 42 - 90 
Belgium 6 - 2 - - - 8 
Bulgaria 31 - 78 1 12 134 256 
Czechoslovakia 94 - 25 27 - 1 147 
Denmark 110 - - - - 110 
Finland 44 - - - - 44 
France 70 - 80 9 - 159 
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Table A5. (cont.) Status of cereals collections by origin 
(December 1992) 

Wild Durum Bread Wild 
Origin Barley Barley Wheat Mheat Wheat Aeg.a Total 

Germany 1032 - 71 2 - 1105 
Greece 18 - 699 3 9 729 
Hungary 70 - 64 2 - 136 
Ireland 1 - 2 - - - 3 
Italy 16 - 516 5 - - 537 
Malra - - 4 - - - 4 
Netherlands 29 1 - 2 - - 32 
Norway 5 - - - - - 5 
Poland ill - 24 - - - 135 
Portugal 16 - 634 16 - 104 770 
Romania 29 - 40 6 - - 75 
Soviet Union' 771 52 793 251 29 223 2119 
Spain 224 2 153 2 - - 381 
Sweden 55 14 3 5 - - 77 
Switzerland 687 - 90 1 - - 778 
United Kingdom 139 - 15 4 - - 158 
Yugoslavia' 414 - 54 2 - - 470 

ASIA 4176 39 166 69 - 1 4451 

Bhutan 30 - - - - - 30 
China 2810 39 25 7 - - 2881 
India 398 - 130 22 - 1 551 
Japan 244 - 10 40 - - 294 
Korea 195 - - - - - 195 
Mongolia 4 - - - - 4 
Nepal 495 - 1 - - - 496 

AFRICA 156 - 54 3 - - 213 

Central Africa 1 - 1 - - - 2 
Kenya - - 22 - - - 22 
Rwanda - - 2 - - - 2 
South Africa 146 - 19 3 - - 168 
Sudan 6 - - - - - 6 
Tanzania - - 1 - - 1 
Zimbabwe 3 - 9 - - 12 
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Table A5. (cont.) Status of cereals collectins by origin 
(December 1992) 

Origin 
Wild 

Barley Barley 
Durum 
Wheat 

Bread 
Wheat 

Wild 
Wheat Aeg.a Total 

AMERICA 3116 21 635 23 - 3795 

Argentina 
Bolivia 
Brazil 
Canada 
Chile 
Colombia 
Ecuador 
Greenland 
Guatemala 
Mexico 
Paraguay 
Peru 
United States 
Uruguay 
Venezuela 

17 
14 
1 

188 
10 

569 
4 
1 
2 

18 
2 

110 
2170 

3 
7 

13 
1 
-
-
-
-
-
-

-
1 
-

-

6 
-

-

45 
2 

32 
140 
47 
8 
4 
-

3 
89 

-

19 
241 

5 
-

1 

3 

-
1 
-

1 
17 
-
-

-

- . 
-
-
-

-
-

-

-

-

-

-

76 
17 
33 

331 
57 

577 
8 

5 
109 

2 
130 

2434 
8 
71 

OCEANIA 75 - 43 5 - 123 

Australia 75 - 43 5 123 

Unknown 190 20 1241 48 140 56 1695 

TOTAL 20968 1540 17751 7151 1430 2314 51154 

a 
b 

Aeg.=Aegliops. 
Germplasm received by GRU prior to 1991. 
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Table A6. Status of food legumes collections by origin (Decenber 
1992) 

Origin 
Faba 
Bean Lentil 

Wild 
Lens Chickpea 

Wild 
Cicer Total 

WANA 1628 3988 315 6700 263 12894 

Afghanistan 
Algeria 
Cyprus 
Egypt 
Ethiopia 
Iran 
Iraq 
Jordan 
Lebanon 
Libya 
Morocco 
Cian 
Pakistan 
Palestine 
Syria 
Tunisia 
Turkey 
Yemen 

94 
33 

104 
69 

378 
15 
64 
23 
36 

-
96 
4 

24 
4 

329 
31 

127 
13 

118 
26 
28 
93 

376 
901 
22 

370 
70 

1 
56 

-
165 
1 

542 
17 

375 
59 

-

-
3 
-

-
7 
-

12 
-

-

2 
163 

-
128 

-

-

878 
46 
46 
54 
66 

1741 
30 

143 
28 

-
220 

254 
33 

645 
264 
800 

22 
-
-
-
9 
-
-

8 
14 

-

-

-

1 
17 
35 

-
157 

-

1112 
105 
181 
216 
829 

2664 
116 
556 
148 

1 
372 

4 
444 
57 

1714 
312 

1597 
72 

ICARDA lines 1.74 768 - 1452 - 2394 

EUROPE 764 619 64 641 7 2095 

Albania 
Austria 
Belgitmn 
Bulgaria 
Czechoslovakia 
l)emzw rk 

France 
Gernnny 
Gr:eece 
lhungary 

-
1 

3 
12 

15 
68 
29 
I "1 

2 
-
2 
41 
21 

-

8 
32 
95 
23 

-

-

-

5 
-

-

-

-

3 
8 
-

20 
1 

18 
2 

-
-
-

-

-

1 

2 
1 
2 

78 
41 

1 
48 

101 
142 

40 
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Table A6. (cont.) Status of food legumes collections by origin 
(December 1992) 

Faba Wild Wild 
Origin Bean Lentil Lens Chickpea Cicer Total 

Italy 57 11 6 73 147 
Netherlands 10 1 - - 11 
Norway - 1 - 1 
Poland 40 18 - - 58 
Portugal 14 14 - 58 86 
Romania 33 3 - 1 37 
Soviet Union' 53 147 27 132 4 361 
Spain 322 176 5 280 2 785 
Sweden 5 - - - - 5 
Switzerland 2 - - 2 
United Kingdom 73 1 - 8 - 82 
Yugoslavia' 14 23 21 21 6 64 

ASIA 104 2147 - 414 1 2666 

Bangladesh - 36 - - - 36 
China 79 2 - 26 - 107 
India 11 1843 - 384 1 2239 
Indonesia 1 - - - - 1 
Japan 6 - - - - 6 
Nepal 5 266 - 4 - 275 
Sri Lanka 2 - - - - 2 

AFRICA 115 5 - 26 - 146 

Malawi - - - 3 - 3 
Mauritius - 1 - - - 1 
Nigeria - - - 1 - 1 
Somalia - 2 - - - 2 
Sudan 115 2 - 22 - 139 
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Table A6. (cant.) Status of food legumes collections by origin 
(December 1992) 

Faba Wild Wild 
Origin Bean Lentil Lens Chickpea Cicer Total 

AMRICA 362 431 - 578 - 1371 

Argentina 1 11 - - - 12 
Brazil - 4 - - 4 
Canada 171 4 - - - 1,5 
Chile - 342 - 346 - 688 
Colombia 43 8 - 1 - 52 
Costa Rica - 1 - - - 1 
Ecuador 97 - - 1 - 98 
Guatemala - 1 - - - 1 
Mexico 7 25 - 117 - 149 
Peru 35 2 - 4 - 41 
United States 7 32 - 109 - 148 
Uruguay 1 1 - - - 2 

OCEANIA 9 3 - - - 12 

Australia 9 2 - 11 
New Zealand - 1 - - 1 

Unknown 541 35 7 136 - 719 

TOTAL 3523 7228 386 8495 271 19903 

a : Gerrplasm received by GRU prior to 1991. 



164
 

Table A7. Status of forage legumes collecticn by origin 
(December 1992)
 

Other
 
Origin Medics Vicia Pisum Lath.a Trif.^ forages Total
 

WANA 5791 2247 467 1180 27I 2218 14644
 

Afghanistan 18 25 53 21 40 - 157 
Algeria 730 226 9 35 271 418 1689 
Cyprus 263 96 8 36 - 2 405 
Egypt 51 15 1 3 20 68 158 
Ethiopia 46 - 174 110 - - 330 
Iran 299 58 4 27 90 - 478 
Iraq 136 11 2 7 72 1 229 
Jordan 666 109 26 41 537 689 2068 
Lebanon 218 43 1 - 2 1 265 
Libya 173 1 - - - - 174 
Morocco 531 14 9 4 - 264 822 
Oman - - - - - 21 21 
Pakistan 5 13 12 26 6 - 62 
Palestine 37 - - 2 5 - 44 
Saudi Arabia - 1 - - - - 1 
Syria 1744 922 84 480 1219 728 5177 
Tunisia 108 2 - 4 3 - 117 
Turkey 766 711 83 384 476 26 2446 
Yemen - - 1 - - - 1 

EUROPE 948 1045 1320 203 37 123 3676
 

Albania - 14 5 - - - 19 
Austria - - 1 - - - 1 
Belgium 1 18 - 2 - - 21 
Bulgaria 1 60 1 14 - - 76 
Czechoslovakia 11 17 3 12 2 - 45 
Denmark 3 2 10 1 - - 16 
Finland - 2 14 - - - 16 
France 41 48 39 3 12 - 143 
Germany 5 81 98 18 1 92 295 
Greece 167 98 48 106 1 - 420 
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Table A7. (cant.) Status of forage legumes collections by origin 
(December 1992)
 

Other

Origin Medicago Vicia Pisum Lath.a Trif.a forages Total 

Hungary 10 131 74 8 - 29 252 
Italy 322 273 15 - 4 - 614 
Malta 8 20 
 - - - - 28 
Netherlands 
 - 2 95 1 - ­ 98
 
Norway ­ - 1 - - 1 
Poland 1 16 49 4 - 70 
Portugal 95 71 i
16 -- 193 
Ranania 4 3 2 - - 9-
Soviet Unionb 3( 142 87 17 6 - 288 
Spain 229 24 3 ­ 5 - 261 
Sweden 2 12 
 434 2 ­- 450 
Switzerland 2 - - 1 - 3 
United Kingdom 1 2 322 2 - - 327
Yugoslavia" 9 
 9 3 1 6 2 30 

ASIA 2 49 248 2 9 - 310 

China 1 19- - - - 20 
India 1 
 - 217 2 9 - 229 
Japan - 48 8 ­ - - 56
Mongolia 
 - - 1 ­ - 1
 
Nepal 
 - 1 2 - ­ - 3 
Thailand ­ - 1 - - 1 
AFRICA 2 
 3 28 - 8 41-
Gabon ­ 2 - ­ - - 2
Kenya 1 - 1 - 2 - 4 
Nigeria 
 - 4 - ­ - 4 
Senegal - - 3 - - 3 
South Africa 1 1 ­- 1 - 3 
Sudan 
 - - 15 ­ 5 - 20 
Uganda 
 4 - - 4-
Zaire 
 - 1 - - 1 
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Table A7. (cont.) Status of forage legmes collections by origin 
(Decerber 1992) 

Other 
Origin Medicago Vicia Pisum Lath.a Trif.' forages Total 

AMERICA 52 17 169 12 6 393 649 

Argentina - - 3 - - - 3 
Bolivia 2 - - - 2 
Brazil 3 - 1 - - - 4 
Canada 2 5 28 6 - - 41 
Chile 18 - - - - - 18 
Ecuador 1 1 - - 2 
Guatemala - 1 - 1 
Mexico - 2 - 1 3 
Paraguay - 3 - 1 - 4 
Peru 4 - - - - - 4 
United States 13 9 131 4 6 392 555 
Uruguay 9 - - 1 - - 10 
Venezuela - - 2 - - 2 

OCEANIA 103 33 26 11 3 - 176 

Australia 103 33 11 11 2 - 160 
New Zealand - - 15 - 1 6 

Unknown 353 1210 1160 9 68 2800 

TOTAL 7251 4604 3418 1417 2872 2734 22296 

a Lath.=Lathyrus, Trif.=Trifolium. 
b Germplasm received by GRU prior to 1991. 
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Table A8. Distributicn of GRU gerplasm to users in 1992
 

Food Forage

Country Cereals Legumes Legumes Total
 

Algeria 201 
 - 201 
Australia 
 46 1232 ­ 1278
 
Bangladesh 
 - 36 97 133 
Bulgaria 65 
 - - 65 
Belgium 
 - 4 - 4 
Canada 
 60 97 203 360
 
China 
 - 11 - 11 
Czechoslovakia 
 5 5 - 10
 
Daghestan 
 2 - - 22 
Denmark ­ 27 ­ 27
 
Egypt 193 336 299 828 
France 56 - 10 66 
Germany 28 220 - 248
 
Greece 
 - 10 10 
India 31 151 214 396
 
Italy 3884 152 139 
 4175
 
Iran 
 - 690 - 690 
Iraq 58 - - 58
 
Japan 116 10 59 185
 
Jordan 
 331 504 
 - 835
 
Mexico 
 678 
 31 - 709
 
Morocco 3500 - 25 3525 
Pakistan - 3316 
 49
 
Poland ­ 133 - 133 
Russia 30 6 - 36 
South Africa 15 ­99 114
 
Syria 189 
 100 - 289 
Tunisia 
 24 208 - 232 
Turkey 29 ­1 30 
United Kingdom 24 ­ - 24 
United States 9 147 10 166 
ICARDA 7147 1543 517 9207
 

Total 16741 5759 1616 24116
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Table A9. Distribution of cereals in 1992 

Wild Durum Bread Wild Total 
Country Barley barley wheat wheat wheat 

Algeria 201 - - 201 
Australia 46 - - 46 
Bulgaria 35 - 30 65 
Canada - 21 - 39 60 
Czechoslovakia - - - 5 5 
Egypt 159 4 - 5 25 193 
France - - - - 56 56 
Germany 24 3 1 - - 28 
India 21 10 - - - 31 
Italy - - 3854 - 30 3884 
Iraq 58 - - - 58 
Japan - - - - 116 116 
Jordan 69 12 250 - - 331 
Mexico - - - - 678 678 
Morocco - - 2603 897 - 3500 
South Africa - - - - 15 15 
USSR/Russia - - - - 52 52 
Syria 50 10 76 29 24 189 
Turkey 24 - - - 5 29 
Tunisia 24 - - 24 
United Kingdom 24 - - 24 
USA - - - 9 9 
ICARDA 678 - 1779 707 3983 7147 

Total 1413 60 8563 1638 5067 16741 
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Table A10. Distribution of food legunes in 1992. 

Wild Wild Faba Total
Country Chickpea Cicer Lentil lentil Bean 

Australia ­ 93 1093 46 
 - 1232 
Bangladesh 
 - - 36 ­ - 36
Belgium ­ - - 4 - 4 
Canada ­ - 97 - ­ 97 
China ­ - - - 11 11 
Czechoslovakia 
 - - 1 - 4 5
Demuark ­ - - - 27 27
Egypt ­ - - 20 316 336 
Germany ­ - - - 220 220 
India 40 4 92 
 15 ­ 151
 
Iran ­ 228 139 323 
 - 690 
Italy - 85 46 - 21 152 
Japan ­ - - - 10 10 
Jordan ­ - 502 - 2 504

Mexico ­ - 19 - 12 31 
Pakistan 
 16 - ­ - 16
Poland ­ - - 36 97 133
 
Russia 6 - - - - 6 
South Africa 50 - 49 ­ 99

Syria 50 - 50 ­ - 100
Tunisia - - - 208 208 
Turkey ­ - 1 ­ 1
USA 4 3 - - 140 147 
ICARDA 1046 182 52 263 
 - 1543 

Total 1196 611 
 2177 707 1068 5759
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Table All. Distributin of forages in 1992. 

Other 
Country Medics Trif." Lath.' Vicia Piswm genera Total 

Bangladesh - 97 - 97 
Canada - 203 - - - 203 
Egypt - - 99 200 - - 299 
France 10 - - - - - 10 
Greece - - 10 - - - 10 
India - - 165 26 5 18 214 
Italy 100 39 - - - - 139 
Japan - - 59 - - 59 
Morocco - 25 - - 25 
Pakistan - 33 - - - 33 
USA 10 - - - - 10 
ICARDA 40 - 53 402 4 18 517 

Total 160 39 660 712 9 36 1616 

a : Trif.=Trifolium, Lath.=Lathyrus. 


