
iii 

ammVI3 

1.2.1. Collection of wild relatives of wheat 

1.2.2. Collection of cereals in Jordan 

1.2.3. Exploration mission for wild relatives 

of cereals in Syria 

1.2.4. Iq.nne collection mission in Portugal 

1.2.5. Collection of wild relatives of food 

legumes in Syria 

1.2.6. Faxgeographic survey of pasture and 

forage legumes in Algeria 

13. (Amplam d u  ' ' "on, embtbn andlnlbatim 
1.3.1. Characterization of new barley germplasm 

1.3.2. Ebaluation of barley gemplasm frcan the 

USSR, Iran, Pakistan and Afghanistan 

1.3.3. Disease resistance of durum and bread 

wheat lines derived from craxes with 

Triticum mnococcum 

1.3.4. Agronomic evaluation of durum and bread 

wheat lines derived from crc6ses with 

Triticum mnococcum 

1.3.5. Enhancing wheat productivity in 

stress environments utiliz% wild 



Characterization of Ascrilom germplasm 

Divessity for important wheat diseases 

in a selection of the ICARDA mil- 
collection 

Screening for barley yellow dwarf virus 

(BYW) resistance in cereals 

Evaluation of cereal wild relatives as 

possible w c e s  of BYIXr resistance 

Evaluation of Iranian lentil landraces 

Evaluation of chickpa landraces frm 

Mormco, Syria ard Jordan 

Screening for bean yellow mosaic virus 

(BYMV) resistance in faba bean 

Characterisation of focd, pasture and 

forage lequmes 

Evaluation of medics of Jordanian origin 

1.4.1. Agroeoological characterization of 

Syrian durun wheat landraces 

1.4.2. Strategies for wheat germplasm 

conservation in Ethiopia 

1.4.3. Taxonomic study of Aezfi1or.x 

1.4.4. Prolamine diversity in m t r i c  

populations of Triticum urartu and 

T. dimides in Syria - 

1.6.1. Viability testing of cereal germplasm 



1.6.2. Safety duplication 

1.6.3. Cleaning germplasm in the gene bank 

from &-borne infections 

1.6.4. Laboratory testing of preserved 

barley and lentil germplasm of the GRU 

21. f k M . i B o n ~ ~ s e e d f  

2.1.1. ~ t o r y t e s t i n g a n d t r e a t m e n t  

2.1.2. Field inspection 

2.2. & 4 d i V k o n s e e d ~ ~  

2.2.1. Laboratorytestingand treatmnt 

2.2.2. Field inspection 

3.1.1. Survey of virus diseases 

3.1.2. Survey of seed-bme viruses in Syria 

3.1.3. Yield loss evaluation 

3.2.1. Evaluation of traits of potential 

use in screening for BYW resistance 

in cereal crops 



33. Seed wing 

3.3.1.  Testing seed samples for 

international nurseries 

4. lRAIMNG 

4.  I. Training in genetic resources activities 

4.2.  Training in seed health activities 

4.3.  maining in virology 

6. GRU STAFF LEX IN 1991 



ming 1991 ICARDA continued to participate in the EIAR's effort to 

collect, evaluate, conserve, and distribute germplasm of its 

Emdated crops. 

Over 2100 accessions collected in West and Central Asia and North 

Africa and just over 5000 new accesions received frm other 

institutions were added to the ICARDA gemplasm collections (Table 

1) - 
Collecting of the adapted germplasm in unexplored or under 

explored regions of WINA or related enviromts continued to 

receive high priority in 1991. 

An extensive collection mission for wheat wild relatives was 

carried out in the republics of ~ ~ i a ,  Uzbekistan and 

Tadzhikistan in Central Asia. Several populations of the rare &. 
iuvenalis were found and collected, as well as natural hybrids 

between Aeqilorx species and Aesilorx x Triticum hybrids. Local 

herbarium study revealed a new Aeailorx species, &. kotschvi, for 
Turkmenia. As a result of the collecting activities in Central 

Asia, Libya and Syria and of several donations from collabrating 

institutes, the total holdings of Aesilops at ICAWlA increased by 

12.5 % to reach a total of 2100 aocessions. 'Ihe size and degree of 

d~~mwtation of this collection makes it one of the world's 

largest, representing all currently recognized taxa from a l m t  all 

countries where they are occurring. 

A collection trip to Jordan and an exploration mission to h e  

Sweida region in Syria resulted in 114 new accessions of the barley 

wild progenitor, Hordeum srmntaneum. In the latter mission, which 

fcxussed on wheat wild progenitors, 4 and 22 populations of 



Tabla I. Gemplasm introduction in 1990/91. 

Collected Received fmm New aaquisitions 
by Can other hstitutians (total) 

Barley 66 2297 
Wild barley 127 76 
l h t u m  wheat 7 224 
Bread wheat 17 44 
Wheat wild species 151 124 

103 
Wild spp. 3 
Lentil - 
Wild Lens spp. 28 
Fababean 96 

Food legumes-subtotal 230 103 333 

Medicaao spp. 441 1505 
Vicia spp. 267 106 

- - 

Iathyzus spp. 60 
Trifolium spp.  280 
OUlers 464 

Forage s p e c i e s ~ l l 5 1 2  2172 3684 

m tntal 2110 5040 7026 

l'riticum urartu and T. d i m i d e s  were sampled, respectively. 

Extensive morphological variation and high genetic diversity in loci 

mding for storage proteins were found in both wild wheat species. 

Two sites were identified as being especially suitable for research 

on in situ conservation. 



Pastme and forage legumes were collected at 108 sites in 

Algeria. A total of 1421 accessions were collected with Medicaao, 

Vicia, Trifolium and Astraaalus the most prevalent genera. In Syria 

25 wild and 3 wild popllations were sampled. Faba bean 

lardraces (87) were collected in Portugal along with 88 accessions 

of pasture and forage legumes. 

To achieve sufficient seed quantity for genrplasn storage, safety 

duplications and distrhtion, 7000 aacesions were multiplied in the 

field or plastic house (Table 2). 

A considerable effort was devoted to germplasm characterization 

and evaluation. In total, nearly 5300 entries were evaluated (Table 

2). A number of accessions with pasitive traits were identified 

among barley fram Afganistan, Algeria, &ha, Pakistan (Baluchistan 

region) and the republics of Uzbekistan and Turlmmia. Good sources 

for pcd indehiscence and low pcd drop were identified in lentil 

germplasm from Iran. Significant variation for frost tolerance and 

early vigor was found in a joint evaluation of Jordanian medics 

conduct63 with NCARTT (Jordan) . 
In a stucty of Syrian dunnn wheat landraces, annual rainfall, 

smmr mxinnnn and winter minimum teqerature, potential annual 

evapotranspiration, soil oryanic matter content and total soil 

nitrogen content were site characteristics most frequently 

correlated to traits as grain yield, spike density, harvest index, 

and number of kernels per spike. 

In 1991 mch attention was paid to identification and elimination 

of duplicate accessions from ICARDA collection. IXle to this effort, 
the total rnnnber of accessions in the active collection did not 

increase (Table 3). A detailed listing of the origins of the ICARDA 

germplziSin mlledion is presented in Tables A4-7 of the Appendix. 

The transfer of the active wllection to the new storage 

facilities was oampleted and 32700 accessions are naw being held in 
the long-term base collection at -22T. 



Table 2. OarmpLasm multiplication, cbaractsrization sad evaluation 
in 1990J91. 

Multiulied Characterized or/and evaluated 

cJ-=P (no. of acc.) (no. of aoc.) (no. of traits) 

Earley 559 990 15-22 
Wild barley - 19 6 14 
rxnnn  wheat 449 22 10 
Bread wheat - 31 13 
Wheat wild species 398 277 16 

chickpea 1343 
Wild spp. 92 
Lentil 564 
Wild spp. 62 
Faba bean 457 

Food legumes-subtotal 2518 2076 - 

Medicaso spp. 1223 
Vicia Spp. 1026 
Pislpn spp. 833 
Trifolium spp. - 
other - 

Forage lqume~-subtotal 3082 17 02 - 

(;raad total 7006 5294 - 

Safety duplication of unique cereal gemplasm accessions (15090) 

was finalized in C m ,  Mexico, and in food legumes the duplication 

has started with a dispatch of 600 faba bean accessions to the 



Table 3. S t a t u s  of IChRWi collections by origin (Daoember 1991). 

Barley 
Wild Hordeum spp. 
IXlrum wheat 
Bread wheat 
Other cult. Idleat 
Wild Tri t iann spp. 
Aeqilccs spp. 

Nunber of accessions originated fmm 

W A N A  
Other 

countries 

Do. (%) Do. (%I 

6407 78.7 1601 19.6 136 1.7 8144 
Wild cicer spp. 257 98.8 3 1.2 - - 260 
Lentil 3645 55.4 2880 43.7 59 0.9 6584 
Wild & spp. 289 84.3 46 13.4 8 2.3 343 
Faba bean 1745 49.5 1241 35.2 541 15.3 3527 

Food legumes- 12343 65.5 5771 30.6 744 3.9 18858 
subtotal 

Medicacro spp. 5127 
spp. 2280 

pisum spp. 483 
L d t h v r u ~  spp. 1149 
Trifolim spp. 2731 
Other genera 2553 

Forages-subtotal 14323 

C;rand total 57505 64.7 22626 25.5 8675 9.8 88806 



Federal Institute of Agrobiolcgy, Linz, Austria. preliminary 

arrangements for safety duplication of chickpea and lentil 

collections with NBPQI, New Delhi, and ICFUSAT, Hyderabad, India, 

respectively, have been concluded. 

Testing ICARDA gene bank aocessions for seed-borne viruses 

continued during 1991, and around 1800 accessions of barley, lentil 

and faba bean were identified as virus-free. Around 340 lentil 

accessions were freed frcnn seed-borne infection during 

multiplication in the field. 

Closer interaction with NARSs in the WANA region and 

mllaborators outside the region resulted in a positive developnent 

in utilization of the GFN/ICARDA germplasm collection. IXlring the 

year a total of 24056 seed samples were dispatched on request to 

users and collaborators in NARS in West Asia and North Africa 

(7986), at ICARDA (6392), and in other institutions (9678). This 

represents a 107 % increase over the last year total of 11600 

accessions (Table 4). A detailed listing of germplasm distribution 

is presented in Tables A8-11 of the w i x .  

?he germplasm docmentation system used by the Q(U was reviewed 

in 1991 and extensive modifications were initiated. D a t a b w e  of 

crop collections were moved fran the VAX/780 mainframe to PC's. The 

data records, passprt data in particular, were examined for 

aozuracy and wnsistency of information and updated as required. 

High priority was assigned to management of seed stock data. 

A specialized training course on llConservation of Plant Genetic 
Resources in Genebanksw was organized jointly with I B K R  and the 

Plant Genetic F&sources Reseach Institute (FGRFU) in Menemen, I&, 

Turkey, with 19 participants from various WANA c0untries. 'Ihis 

course was a hiqhlight in the ongoing collaboration with IBPGR 

dur- 1991. 



mble 4. Utilization of I- collections in 1990/91. Distribution of 
gemplasm to users in 1991. 

Cereils Fuod Forage Total Total 
user 1- 1- 1990/91 1989/90 

no. % no. % no. % no. % no. % 
- -- 

WANA 6550 36.2 423 29.3 1013 22.4 7986 33.2 348 3.0 

Others 7624 42.1 384 26.6 1670 37.0 9678 40.2 4088 35.2 

?his Annual Report wants to present the ac t iv i t ies  of the  Genetic 

Unit as a unit, irrespective of the diverse funding of 

several staff  members and the i r  projects. In order t o  fac i l i t a t e  

the donors of these special projects to take notice of the 

achievements during 1991 the respective projects and the i r  chapters 

are listed belaw: 

- ~ ~ ~ i n g  wheat profmctivity in  stress environments ut i l izing 

wild progenitors and primitive formstt, funded by Italy, principal 

sc ient is t  Dr A.B. D m ,  is reported in Chapters 1.3.5. and 

1.4.2. 

- "Collection and characterization of germplasm of wild relatives 

of wheat", funded by the Netherlands, principal sc ient is t  Dr M.W. 

VAN SLAG-, is reported in olapters 1.2.1., 1.3.6, 1.3.7., and 

1.4.3. 



- ~~Prescreening of germplasm oollections cn the basis of 

informtion on the environment of collection and evaluation 

data1#, funded by the Netherlands, principal scientist Mr. A. 

ELINGS, is reported in Wpter 1.4.1. 

lb laboratories are associated with the GRU: (1) the Seed Health 

Laboratory, and (2) the Virology Laboratory. 

After strengthening facilities of the Seed Health Laboratory, 

the total nwSzr of lines tested for detection of seed-borne 

pathogens was increasfxl by 55 % and 105 % in inported and dispatched 

seeds, respectively. Field inspection in the isolation area showed 

no exotic pathogens, which do not cccur in Syria. 

In the Virology Laboratory, the screening for barley yellow dwarf 

virus (BYW) resistance in barley, bread wheat and durum wheat 

continued. Based on the results of the last four years, a cereal 

BYDV nursery was assembled and suksequently distrituted in 1991 to 

20 countries of the region. In addition, a total of 349 accessions 

of Aeqilow spp., Tritim moncmccm, T. dicoccoides and T.  
boeaticum, were evaluated for their resistance to BYDV and 34 

accessions were identified as resistant/tolerant. 

ELISA kits for detection of a cereal and three legume viruses 

were developed and distributed to a nmber of laboratories of the 

national programs in the hIANA region. 

J. VaZkarn and GAT7 staff 



1.2.1. Collection of wild relatives of wheat 

In the frame work of the special project  collection and 

characterization of gemplasm of the wild relatives of wfieat" 

collection trips have been made to Libya, the central Asian 

republics of the USSR and within Syria. Ihese were joint missions 

with the respective national programs: the Agricultural Research 

Center (ARC) , Tripoli, Libya, and the N. I. Vavilov All-Union 
Institute of Plant Industry (VIR) at L ~ ~ d d ,  Kara-Kala 

(TurMa) and Tashkent (Uzbekistan) , USSR. Ihe short trip within 

Syria was an informal mission and executed only by ICARDA8s Genetic 

Fesources Unit. hriority was given to the species of Aesilm and 

the wild species of Triticum while r e c o w  pertinent environmental 

data. 

Wan 18-23 May, 1991, a collection mission was held in the 

Western part of Libya. Trips were made in the vicinity of Tripoli. 

Next to 12 samples of Aesilors &, three landraces of six-rawed 

barley were collected after consultation with the local farmers 

about the authenticity of the material. Ihe area of sarrty ard 

sandstone soils proved much poorer in Assilors species than the Jebl 

Ahdar in the east of the country, which was visited in 1990. A 

reported location of &. ventricosa just E of Tripoli could not be 

confirmed. With all five North African countries naw covered for 

Aeqilccs a detailed study can be perf04 on the distrhtion, 

ecology and species canpsition of the genus in this rcxjion. 
Wing May 1991 4 herbarium collections of Aecrilors aassa and 4 

of &. mvilovii were made on the ICARDA experimental fields at 
Breda and Weidat-, Syria. This material possesses good dr-t 

tolerance as none of these sites is irrigated. 



This feature was again d-nstrated during a herbarium / 
germplasm collection mission from 29-31 May to 1x3- Syria. 

The result was 13 germplasm and 33 herbarium samples, including 

seven Aeuilw species, one milom variety and one bread wfieat. 

The visited area included: (1) the road f m  Manbij to Hassake, and 

(2) the area east of the line Hassake - Qamishly. In the dry area 

of (1) only &. crassa and vavilwii were found. A l l  other species 

are frcw area (2). The entire region (1-2) is dmraderized by 

avergrazing lmt most of the Aeqilw species shaw good recovery 

capacity from this pressure. Obviously the presence was better 

where the crops were not yet harvested or where less grazing occurs. 

Especially the Qara Chok Dag h i l l s  are rich in species. It was here 

that the second location for Syria was fcund of &. jwenalis after 

P a h t  found the f i r s t  one i n  the 1950s in the Jebl -1-Aziz 

nwntains. The new site is located a t  the F end of the 

range of the species. Along the Syrian-Turkish border there was a 

good presence of both varieties of &. s~eltoides. ?his f o m  a 

continuation of the major distrilxltion area of this species in the 

adjacent parts of Turkey, outlined by HARLAN and DE WET (1967). 

Drcept for one spot both varieties were always grcwing together. In 

anather location a natural hybrid was fcund of &. slseltoides var. 

licrustica and bread wheat, Triticum aestivum. The wfieat parent was 

also collected here. Although utxmnon, several populations sh- 

intermediate £ o m  of both varieties were found (Plate 1). This is 

to be expec td  as &. s~eltoides is an outcrossing species and the 

two varieties are usually found grming together. The variety 

swl to ides  is generally taller,  and its spikelet shows lermna awns 

only on the apical spikelet of its entire-falling spike. The 

variety licrustica is shorter, the lateral lemas a l l  into 

awns and each spikelet fa l l s  individually. 

Wrr03MBE (1980, 1981) reported the presence of the wild T r i t i m  

boeoticum and T. urartu on the Syrian-Turkish border. Hmever, none 



Plate 1. Intermediate forms between&. e l t o i d e s  var. e l t o i d e s  

(extreme l e f t )  and var. liwtica (extreme riqht). 

was found and it must be feared that  these species are now extinct 

in mrtheastern Syria, most probably as a resul t  of the grazing 

pressure. 

An extxrded collection mission w a s  carried out in the  Central 

Asian republics of Turkmenia and UzWistan. Field work was done in  

the period 17 June t o  9 July af ter  study of herbarium material in 

Leningrad. A s  the locations visited are fa r  apart the results  for  

the two r e p b l i c s  are presented separately i n  Table 5. 

In Turkmenia the region around the station of the N . 1  Vavilov 

Ins t i tu te  at Kara-Kala w a s  explored during several daytrips af ter  

i n i t i a l  col ledion around the Turhnenian capital Ashkhabad. Ihta on 

distribution of Awilops species were wmpiled from the flora of 

Turkmenia and from the herbarium of the Botanical Ins t i tu te  of the 

Turkrenia Academy of Sciences i n  AsNchabad. Herbarium study 

revealed a new species for the Republic, &. kotschvi, bringing the 



total at ei$t. Of these eight species, six were found during the 

collection mission as it was shown that h t h  &. kotschvi ard &. 

biuncialis were only present in regions, not planned to be covered 

by the mission. In all 64 accessions were colleded, br- down 

as follms: Aecrilow crassa (7), &. cylindrica (5), &. iwenalis 
(2), &. sauarrosa (21), &. triaristata (I), &. triuncialis (14), 
Hordeum bulbosum (bulbs collected from 1 population), H. swntanew 
(8), H. wlme-distichon (2), and H. vulqare-hexastichon (3). 

Hordeum vulqare samples represent confirmed landrace material. In 

addition to this germplasm material, 22 herbarium spec* were 

collected, representing four Aecrilops species as well as a natural 

hybrid of &. triuncialis (female parent) x cvlindrica (male parent) 
and a hybrid of Hordeum ~~30ntaneum x six-med vulqare. The 

expertise in the study of wild heat relatives of Dr P.A. GANDILIAN, 

one of the counterpmts, greatly contributed to this result. 

Germplasm was fully mature in the second half of June at 200-400 m 
altitude where most collecting was done. However, higher up in the 

Kopet Dag mountains (1250 m was reached) material was still green, 

suitable for herbarium specimens only. The n-x of germplasm 

collections does not represent the distribution of the Aecrilow 

species as, in fact, all of them are rare except &. smarrosa and 

&. triuncialis, which are extremely abundant. Mixtures of these 
two species can provide a grassland cover estimated sametimes as 

more than 100 square meter in size. It was in such a field, with 

additional presence of &. cylindrica, that the natural hybrid &. 
triuncialis (female parent) x cvlindrica (mle parent) was found. 
The discovery of &. triaristata was also remarkable as this was the 
second time only in Turkmenia. 

In Uzbekistan a nine-day survey was made of the Samarkand and 

Fergana valley regions. 'Ihe itinerary included the follawing 

cities: Tashkent - Gallya-Aral - Samrkand - (into Tadzhikistan) 
Pendzhikent - Ayni - (back into Uzbekistan) - Kokand - Fergana - 



Table 5. New accessions of Aeuilorw resulting fran 1991 collection 
missions. 

Species Libya Syria* USSR ~atal*** 
Tur. Uzb.** 

biuncialis 
crassa 
cylindrica 
juvenalis 
kotschy i 
ovata 
speltoides 
liqustica 

speltoides 
speltoides 

speltoides 
( intermdiates) 

Squarro= 
triaristata 
triuncialis 
vavilovii 

(;rand total 12 1 

* : left number = germplasm; riqht number = herbarium sample. 
** : W. =%knenia;Uzb. =Uzbekistan (amalladjacentpart 

of Tadzhikistan is included). 
*** : numbers refer only to germplasm accessions. 

Namnyan - Anqen - Tashkent. The result of this mission was a 

total of 65 germplasm and 14 herbarium samples. The germplasm 

collection breaks down as follows: Aeqilo~ crassa (6),, &. 
cvlindrica (17), &. marrosa (15), &. triuncialis (8), Triticum 

aestivum-ctum (2), Triticlrm aestivum-aestivum (5), Hordeum 

montaneum ( 3 ) ,  H. vulqaredistichon (4), H. wlqare-hexastichon 
( 2 ) ,  spp. (2), Medicaso sp. (1). The 14 herbarium samples 

included seven Aeqilors (representing three species), three of the 



natural hybrid &. cvlindrica (female parent) x miticum aestivum 

(male parent) , two of &. crassa x T. aestivum, and in a mixed stand 
of &. cvlindrica and &. triuncialis the natural hybrid between 

these two species was found once in either way (cylindrica as female 

and as male parent). As the mmke.r of collections shaws, &. 

cvlindrica and &. sauarrosa were the most ubiquitous species with 

the other Aeqilocs species clearly more rare. It must be said, 

however, that the large nmkr of &. sauarrosa collected is partly 
the result of the advice of Dr G. FlAWES of the University of 

California at Riverside to ucollect the E-qenome between Syria and 

chinatt and thus to provide for a valuable collection for wheat 
hprovement . 

An other remarkable feature encountered was the frequent natural 

hybridisation of g. cylindrica and bread wheat. This hybrid 

species has been published by expedition member Dr P.A. C;ANDILIAN as 

x Aeqilotriticum cylindrmestivum Gand. Also the much rarer hybrid 

Ae. crassa x bread wheat was found twice. In all cases Aewilorx was --  
grming in the margin of and within the bread wheat field. 

The crassa hybrid has the pubescent glumes and well developed 

laam awns from the crassa mother, and. the distid keel and. the 

tough rachis from the aestivum father. All hybrids were sterile. 

Lastly an extensive collection of wheat and barley landraces in the 

FergaM valley was envisaged. This would have been a valuable 

addition to the same collections made by the Japanese in the 

Kindukush and Karakoram Mts. and by the mission of Drs. VAZKOUN, 

DAKwIA et. al. in Tibet. It s h h ,  hmever, that the overwhelming 

majority of the valley is (a) irrigated and (b) planted with cotton 

and maize. Only a few aestivum landraces could be found. More 

interesting was a field of sesegeral landraces just S of the 

Kugaminsky Mts., where at least two varieties of x. aestivum ssp. 
c a p a c t u r n  were found within an array of ssp. aestivum landraces. 

They were identified by Dr P.A. GANDILIAN as vars. erinacem Desv. 



Table 6 .  Number of accessions and frequency d i s t rh t ion  of 
Aegilops germplasm at  ICARIIA. 

Species accessions Percentage 

triuncialis 391 18.61 
OW 339 16.14 
S'TJ=rC-. 218 10.38 
biuncialis 198 9.42 
cylindrica 156 7.42 
~er-ina 155 7.38 
triaristata 110 5.23 
speltoides 84 4.00 
umhellulata 59 2.80 
vavilovi i 54 2.57 
columnaris 50 2.38 
ventricosa 45 2.14 
kotschyi 44 2.09 
crassa 37 1.76 
caudata 33 1.57 
searsii 3 1 1.47 
CCXM3Sa 23 1.09 
longissima 19 0.90 
mutica 19 0.90 
bicornis 17 0.80 
juvenalis 10 0.47 
uniaristata 6 0.28 
sharonensis 2 0.09 

Total 2100 100.00 

and i c t e r h  Alefeld, and duly colected. This location is, 

hoxever, outside the Fergana valley proper. 

Nunhrs of germplasm and herbarium samples are presented in Table 

5. me to collecting activities and various donations the total of 

Aesilm accessions in ICARDA1s genebmk increased from 1826 at the 

end of 1990 tn 2100, or 12.5%. ?he current holdings in percentage 

and number is presented in Table 6. 

M. van Slageren 



1.2.2. collection of cereals in Jordan 

A mission, aiming to collect wild progenitors ard lanjsaces of 

cereals was conducted in Jordan in June, 1991, jointly with the 

National Program (NCARIT) . Landraces are still cultivated on small 
farms between Irbid in the north of the country and Mavan in the 

south and between the Jordan valley in the west and Al Azraq in the 

east. The area covered by the expedition was highly diverse for 

edaphic and climatic conditions. In total 169 seed samples were 

collected from 103 sites with altitude ranging from 200 m belw sea 

level in the Dead Sea area to 1600 m asl. Most of the samples were 

Hordeum montaneum (92) and barley landraces (54), with additional 

collections of durum wheat ( 7 ) ,  bread wheat (12), and Aeclilom spp. 

(4). Dunnn and bread wheat were found as off types in the barley 

fields. For Aeclilop a remrkable extension of the distrhtion of 

Ae. cvlindrica was established with a location near the Dead Sea, - 
the first one for Jordan. 

In addition to the seed samples, a total of 50 soil samples 

representing 0-20 an soil depth from most of the collection sites 

were taken. These will be analyzed for salinity, calcium carbnate, 

PH and soil texture at ICARDA1s Soil Laboratory. 

The entire collection will be planted for joint evaluation under 

two different enviro~tal conditions: in Tel-Hadya, Syria, and at 

Baqava, Jordan, under supervision of NCARIT. 

B. Hunxzid and M. Iiamran 

1.2.3. Exploration mission for wild relatives of cereals in Syria 

A short exploration trip was coducted June 14-15, 1991 with the 

following objectives: 

- Explore areas of distribution of wild Triticum spp. and wild 
barley, Hordeum srnntaneum, 

- Identify suitable site(s) for joint research with the Syrian 



~ti0nal program for in situ conservation of cereal wild 

relatives, 
- search for the wild diploid wheat, miticum boeoticum, 

- Collect wild cereal germplasm from sites not covered by previous 
missions. 

In total, 25 sites were visited, 19 of these located in Sweida 

province on the high elevation basaltic plateau, 900 - 1650 in 
a.s.l., with an annual rainfall ranging between 230 and 420 mm. In 

total 48 samples were taken as follows: 22 Hordeum stlontaneum, 18 

Triticum dicoccoides, 4 T. urartu and 4 Aesilops spp. 

Wild barley, H. scontaneum, was ubiquitous in the region, growing 

mostly on roadsides and borders of cvltivated fields. In natural 

pastures or fall*, it usually was scattered and did not prcduce 

dense stands. The species was sometimes accapnied by Hordeum 

hlbosum which is abundant in the higher rainfall area east of the 

t m  of Sweida. 

'Ihe region was exceptionally rich in wild Triticwc spp. , both in 
oczurence and diversity of forms. Triticum dicoccoides, wild ennner, 

was frequently a dominant species in natural pastures, prcducing 

large stands hhich sometimes resembled "fields of wild wheat1#. It 

also was found on the roadside and bordering fields together with H. 
suontaneum. 

Triticum urartu was the only diploid wild wheat encountered in 

the Sweida region. Though reported from previous collection 

missions, T. boeoticum, the other wild diploid spcies, was not 
found. However, many T. boeoticum accessions in the ICARaA GRU 
germplasm collection were recently reidentified as T. urartu and it 
is possible that only the latter spzcies oocurs in the region. 

Tdo sites were identified as especially suitable for research on 

in situ conservation. One of them is an area of several hedares -- 
located 1 to 2 )an west of Rashida. It is dominated by miticum 



dicoccoides and T. urartu, but wild barleys, H. smntaneum anl H. 
bulbsum, are also present. High diversity of form of the two wild 

wheat species was found in symptric populations in this area. 

'Ihe other site is situated 10 hn north-east of QuaMwat where 

large stands of H. wontanem and T. di m i d e s  occur in the 
vicinity of cultivated cereal fields. ?his might facilitate gene 

flw between the wild progenitors and crzlltivated barley and wheat. 

Aecrilw vavilovii, a D-genome species of Aecrilo~, also occurs at 

the site. 

J. valkam 

1.2.4. Legrnne collection mission in P o r t q a l  

A joint collection expatition with the Portugese national prcgram 

(Estacao N ~ c ~ o M ~  De Melhoramento De Plantas) was organized May 27 

through June 6, 1991, to collect legumes in the central and southern 

central parts of Portugal: the provinces of Alto Alenteja, Baexo 

Alenteja, Rihatejo and Dctremadura. This eleve? day mission covered 

102 sites with 297 germplasm samples taken (Table 7). 

One of the major objectives of this mission was to collect faba 

b a n  germplasm with tolerance to mineral toxicity (specifically 

aluminum). To this end, soil samples were W e n  at each site for 

lab analyses. The most camon biotic stresses noted in order of 

dcminanCe were: Orobanche, chocolate spot, stem neimtodes, rust ard 

aphids. A total of 96 accessions of faba bean were collected, 

m s t l y  fram farmer fields and some threshing floors. These will be 

jointly characterized in nurseries in Portugal and at ICARDA this 

cQRing season. 

Accessions of forage legumes were also collected, mainly of 

medics, vetch and Lathv-rus (Table 7); other genera included 

Scomiurus and Omithow. Several accessions of Aesilo~ and 

barley were also collected. 

M. Tavares ck= Scusa and R. Martins Farias (BGiP) and L. Ikrbertsan 



Table 7. Germplasm accessions collected in Portugal in 1991. 

Genera no. of accessions 

L%w= 
Faba bean 

Medicago 
Vicia 
uayrus 
Scorpiurus 
ornithapus 
Other food 

Cereals 
Aegilops 
Barley 

1.2.5. CBllection of wild relatives of food leqmes in Syria 

To enrich the ICRRDA collection of wild faxi legume relatives, a 

joint collection mission in Syria with the National Agricultural 

Research Center in Douma was conducted during June, 1991. This two 

week collection mission visited 28 sites and collected 31 germplasm 

samples of (25 accessions) and (3 accessions) . ?he areas 
covered by the mission included Palmyra, Aleppo, Hassake, Sweida, 

Dara'a and Damascus provinces. The sites varied in altitude hetween 

420 to 1550 m. Accessions were collected from very dry sites around 

Palmyra at high elevations (1290 m) which have not been previously 
sampled. 

Kh. Cbari (AR--I and A. Isnnil 



1.2.6. Eccqeographic survey of pasture and forage legr~~as in 

Algeria 

ICARDA's GRU and PEW, in collaboration with the Institute 

Techniques des Grande Cultures (ITGC) of Algeria, conducted an 

ecogeographic survey of forage and pasture legume germplasm in 
Algeria. The objective of this mission was to fill an identified 

gap in the Algerian forage legume germplasm available in the ICARDA 

and Algerian collections. Vicieae, in particular, are under- 

represented in these collections. 

Table 8. Genera collected in Algeria J'une 10 to m y  7, 1991. 

Taw no. of accessions 

Medicago 
Trifolium 
Vicia 
Astragalus 
Scorpiurus 
Trigonella 
L a ~ y r u s  
Melilotus 
Hippomepis 
Coronilla 
Lotus 
Aesilops 
Onobrychis 
Anthyllis 
Ononis 
w- 
Ornithops 
Pisum 
Potereum 
Tetragonolobus 
Hordeum 

Total 1421 



The collection mission covered 6000 kin across r~)rthern Algeria, 

between the latitutes 3 6 5 0 ~  and 34"25'~, traversing the entire width 

of the country. The collection area was divided into three 

segments: 1) central (Algiers, Blida, Medea and Bouira) , 2) west- 
southwest (~iaret, Tlemcen, Ain Tamuchent and Oran) , and 3) eastern 

(Bord j  Arreridj, Setif, Mila, Jijel, Baatna, Khenchela, Cum El 

Bouaghi, Constantine, skikda, Guelma, Anraba ard El Tar€). 

Altitudes ranged from 25 to 1750 m and precipitation frm 200 to 

1200 nun per annum with most areas nomlly receiving mre than 350 

nun. 

Germplasm samples were collected frcin 21 genera (Table 8) 

totalling 1421 accessions. The most numerous genera colleded were 

Medicacro, Trifolium and w. The vetch will be jointly evaluated 
at ITGC and ICARDA the next season. Soil samples were taken at each 

site to evaluate soil characteristics and to isolate Rhizobim 

strains. 

A. Khaldcun and S. Bmrit (IIIt3C), and A. Shehadeh and W. Bcu 

Mcushlahay - 



13. --- . .  . . . and evabtim 

1.3.1. Characterization of new barley gennplam 

Chinese barley landraces 

A total of 302 seed samples of Chinese barley landraces received 

thrcqh University of Saskatchewan, Canada, were planted during 

1990/91 season in the ICARDA postquarantine area. T h e  landraces 

were planted with ten ICARDA checks (Tachnor, Arta, Radical, 

Wi/Aths f2, Harmal ,  Roho, Arar, Tokak, Rihane-03, Steptoe) in 

November 1990 in non-replicated two-row plots. The plots were 1 m 

long with row and plot distance of 0.45 m and 0.9 m, respectively. 
Since the season was dry at the early plant developwntal stages, 

two additional irrigations of 40 m ~ach  were applied on Deoember 

17, 1990 and February 14, 1991. 

The materials were scored for the follming characters in the 

field or in the laboratory: 

gr& habit, frost damage (2 scores), leaf color, early grmh3-I 

vigor, qrmh3-I class, raw type, heading time, hocdedness / 
awndness, maturity time, lodging resistance, awn roughness, 

plant height (2 scores), kernel covering, grain color, l m  

mlor, awn color, spike density, 1000 kernel weight, plot seed 

weight and pawdery mildew reaction. 

In general, large variation was okserved for most of the traits. 

Similar to the results obtained in the evaluation of a large set of 

Chinese barley landraces in the 1989/90 season (GRU Annual Report 

for 1990), accessions which headed earlier than local checks were 

found in the experiment (Fig. 1). This early germplasm may have 

ptential value in breeding programs for tembml drouqth-stress 



(L
Z

) 
1

'0
6

 
O

O
Id

01S
 

(2
.2

) 
O

S
B

 
~

o
-

u
s

q
(

y
 

(B
Z

l 
0

'8
8

 
!i.!iO

l 
(L

L
) 

9
8

L
 

~
n

q
 

(C
'L

) 
O

'*B
 

O
U

O
Y

 

(1
'1

) 
E

9
1

 
Ie

U
lls

H
 

(W
E

) 
E

'Z
L

 
Z

X
S

H
lV

llJ
~

W
 

(L
'E

I 
B

'E
L

 
I~

D
IP

E
~

)
 

(L
'E

) 
0

'1
1

 
S

IJ
V

 
1

8
?

) 
6

-6
9

 
m

v
r

p
q

 

'n
a

a
 'PIS 

p
u

e s
u

e
a

w
 

--- 
s
w
a
q
 

a
w

 16 
'n

a
a
 'p

is
 p

u
a s

u
a

a
w

 



tolerance in the WANA region. 

Tallness, which is also important in barley b r a  for dry 

environments, was well represented in the Ckinese germplasm (Fig. 

2). 

Algerian barley landraces 

A total of 24 population samples and 425 single head progenies of 

barley landraces, collected by the joint ICARDA/ITGC mission in 

Algeria in 1990, were planted in the post-qui?mItine area at Tel 

Hadya for multiplication and preliminary evaluation. Exprimental 

conditions, design and traits evaluated were the same as in the 

above experiment with Chinese barley. 

The Algerian germplasm was, hmever, later in heading and 

maturity than local checks. Therefore, the late-maturing accessions 

were able to use the late rainfall of the season, which is rather 

atypical for northern Syria. As a result, 1000 kernel weight was 

mostly higher than in local checks (Fig. 3) and a number of 

accessions exceeded the best local checks in grain yield (Fig. 4). 
Medium to good cold tolerance and the late maturity of the Algerian 

barley landraces may be utilized in the barley breeding for 

highlands of the WANA region. 

J. VaZkcun an3 B .  num!2id 

1.3.2. m u a t i o n  of barley germplasn fran the USSR, Iran, 

Pakistan and Afghanistan 

A total of 159 accessions of barley germplasm, originating from the 

(former) USSR (73), Pakistan (45), Afghanistan and Iran (21), were 

planted at the ICARDA principal station at Tel Hadya, Syria, in a 

evaluation trial with five checks (Tadmor, Radical, Roho, Arar, 

Rihane-03) on November 15, 1990. The experiment was of a simple 

lattice 13x13 design with two replications. The plots were of two 

raws, 3 m long and 37.5 an apart. nJo supplementary irrigations of 
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40 nun each were applied on December 17, 1990, and February 13, 1991. 

'Ihe following characters were smred: frost damage, grmth habit, 

early vigor, leaf color, growth class, days to heading, m type, 

hocd&ness/ awnedness, awn roughness, lodging resistance, plant 

height, days to maturity, 1000 kernel weight, plot weight and 

powdery mildew reaction. 

As one of the main objectives of the study was to identify 

germplasm accessions with potential for barley improwmmt for the 

hiqhlands in the WNA region, frost tolerance is an important trait. 

Mts of the evaluation of late frost damage indicated that 

extensive variation, mostly b a d  on lateness, in this character 

exists among the tested germplasm (Fig. 5). Accessions, which 

equalled the frost tolerant check Radical, originated from republics 

and regions of the former USSR (Uzbekistan, Turkmenia, the Caucasus 

region and Crimes), Iran and Afganistan. Good cold tolerance, 

similar to that of the check Tadmor, was found in same accessions 

from the Baluchistan province of Pakistan, as well as in a numker of 

mterials from the USSR, Afganistan and Iran. Most cold susceptible 

germplasm originated from the Gilgit and Baltistan provinces of 

Pakistan. 

Compared to the locally adapted checks, the tested germplasm 

headed later, especially that from Russia, north of the Caucasus. 

Pakistani accessions were relatively early (Fig. 6) and a few early- 

heading accessions were also found m n g  materials from Iran. 

However, the late germplasm may give different results in the WANA 

highlands and on northern latitudes due to the longer vernalization 

period and/or longer days in the generative fase of plant 

developent . 
Plant height frequency distrhtion followed the pattern of 

heading time; ~akistani germplasm being the shortest and accessions 

from the former USSR being the tallest ones. 

Mean plot grain yield of the tested germplasm was mtly belaw 



,,;o. of accessions , 
Pe sDonse o f  the checks 

Tadmor 7 
Radical  8 
Roh0 4 

- Arar 4 
Rihane-03 4 

m " s s R  AFG IRN a p A K  

Fig. 5. Frost tolerance of barley landraces originating 
f r o m  USSR, Afghanistan, Iran and Pakistan 
( 1-low, 9-high ) 







the local check level (Fig. 7). Nevertheless, about 50 % of 

accessions originating from Afganistan and the Baluchistan province 

of Pakistan yielded more than the local check Tadmr, as well as 

sane accessions from republics of Uzbekistan, Turkmenia, Azerbaijan 

and the Dagestan region of Fiussia. Iranian germplasm varied 

extensively in the grain yield. 

In conclusion, same barley germplasm from arid environments of 

central Asia (Afganistan, Baluchistan province of Pakistan, 

Uzbekistan and ~ ~ i a )  and the Caucasus region (Dagestan and 

Azerbaijan) demorstrated gccd yield performance and frost tolerance 

in this miment. However, the actual potential for the highlands 

of WAN?i should be evaluated in an additio~l trial in a highland 

environment. 

J. Valkam an3 B. Enrmeid 

1.3.3. Disease resistance of durum and bread wheat lines derived 

fran mosses with Triticum mnococcum 

m e  narrow genetic basis of disease resistance in the cultivated 

wheats is a matter of growing concern t.o plant breeders and 

pathologists since the cccurrence of pathogen biotypes with new 

virulence may have disastrous con=quences. In addition, available 

swrces of resistance to diseases are limited to few major genes 

which are intensively used in wheat breeding programs all over the 

world. 

On the other hand, there is diversity of disease resistance genes 

in primitive forms and wild relatives of wheat which represent a 

reservoir for the breeders' future needs. Since it is usually 

difficult to directly exploit these genetic resources in 

conventional plant breeding, special pre-breeding or germplasm 

enhancement programs are needed to transfer the resistance genes to 

f o m  and genetic backgrowxis convenient to wheat breeders. 

As a result of such a program, recently carried out in the 



Research Institute of Crop Rakction in Prague - Ruzyne, 

Czechoslovakia, two genes for stem rust, one for leaf rust and one 

for pokdery mildew resistance, tentatively desig~ted as Sr Tro, (= 

Sr 35) , St- m, Lr Rn, and Pm Rn, , were transferred from T. mono- 
to durum and bread heat genetic backgrounds. With the exception of 

Sr 'I$, the genes proved to k effective to pathogen biotypes in 

The major purpose of this study was to evaluate the effediveness Tand""". f the T. monococcum resistance genes to pathogen biotypes from the 
Near East and assess potential of this germplasm for wheat breeding 

for the West Asia and North Africa (WANA) region. -i Resistance to yellow rust, Puccinia striiformis, was evaluated in 

the field infection nursery planted at the ICARDA principal 

experimental station, Tel Hadya, Syria. Stem rust, Puccinia 

maminis f. sp. tritici, and leaf rust, Puccinia recondita, 

resistance were tested also at adult stage, but under controlled 

environments in the plastic house. Tolerance to septoria tritici 

blotch, Mvmerella maminicola, was evaluated in the field 

nursery at the Center ' s sub-station in Lattakia, Syria, a "hot spotuu 
for this disease. In the rusts, both disease severity (%) and 

reaction type were scored. For septoria blotch a 0 - 9 scale was 

used. 

!LIE durum wheat derivatives were selfed progenies of the first 

backcross (T. durum x T. mnococcum) x T. m, i.e. the S, Bc, 

generation, and they served as a tetraploid bridge in the gene 

transfer from the diploid to the hexaploid level. The hexaploid 

wheat lines were produced through repeated backcrosses of bread 

wheat cultivars to the tetraploid bridging lines. m e  W i a n  

variety 'Yubileynayau and the Czechoslovak variety 'Zlatkau were 

used for development of winter and spring bread wheat lines, 

respedively. The winter lines were selected at the S, BC, stage, 

whereas the ?MG and 'IMR spring lines were derived from S, BC, and 'IME 



Table 9 .  Disease reaction of wheat lines derived from crosses w i t h  
T. mo-. - 

T. m. - Yellow Leaf Stem Septoria 
gene rust* rust rust blotch** 

IXunnn wheat: 

G2-6 
J3-9 
K2-6 
L1-14 
L6-2 
L6-11 
L6-16 
3310 (check) 
3574 (check) 

Rread wheat: 
Winter type 

IMG6417-8 Sr 3 5  25  MS 20  S 1 0  M 212 
IMR5J2-13 UTnh 5 0  S 1 R 3 0  S 312 
IMR5414-1-1 WTnh 8 0  S 1 R 7 5  S 614 
IMR5414-3 WTnh 55 MS 1 R 5 0  S 212 
Yubileynaya (check) - 5 5  MS 15 MS 7 0  s 211  

'IMG2-210-8 Sr 3 5  1 R 15 M 20 MS 614 
'IMR2-2-5 Lr"% 1 R 5 M 80 S 615 
m-1-1-21-1c-2 sr m, ~m TIII, 1 R 5 M 7 5  S 514 
m-1-1-23-1C-1 Sr m, Pm Tm, 5 R 1 0  M 7 0  S 615 
m-1-1-23-1C-2 Sr m, Fm Tm, 1 R 1 0  M 6 5  S 715 
Zlatka (check) - 1 R 1 0  MR 6 5  S 715 

* : for rusts: % severity and reaction type; R = resistant, MR = 
moderately resistant, M = intermediate, MS = mcderately 
susceptible, S = susceptible. 

** : for septoria tritici blotch: 0 - 9 scale, 1st digit = 
vertical disease development, 2nd digit = disease severity. 



lines from S, BC, generations, respectively. IXlrum wheat parental 

lines 3310 and 3574 and the bread wheat reaxrent para- 

Yubileynaya and Zlatka were the checks. 

Since no major gene for yellm rust resistance was transferred 

from T. mn-, most lines were susceptible to the disease with 

the exception of spring bread wheat lines which were derived from 

cresses with cv. Zlatka (Table 9). This variety possesses a gene 
for adult plant resistance to yellm rust and the gene is, most 

probably, present in all these lines. 

The Lr Tq gene for resistance to leaf rust seems to be very 

effective to the biotypes used in this study (Table 9). The adult 

plant resistance to different populations of the pathogen (natural 

infection) was confirmed in the field experiment (see Chapter 

1.3.5. ) . No virulence for this gene has been found until now in 

mope and Canada and present results provide additional evidence on 

potential usefulness of this T. monccmcuin gene for leaf rust 

resistance breeding of durum and bread wheat. 

The Sr 35 stem rust resistance gene produced intermediate 

infection types both in the seedling and adult stages. The same 

intemdiate disease reaction was found in the present experiment; 

it may be therefore concluded that the gene is effective to local 

biotypes of the stem rust fungus (Table 9). Hmever, the second T. 
man- gene for resistance to this pathogen, Sr T$, was 

ineffective to the biotypes used, since the 'IME lines were 

susceptible to stem rust. 

The bread wheat variety Yubileynaya possesses tolerance to 

septoria and this trait was also found in two lines derived from 

this parent. 

Since pcdery mildew reaction was not tested, effectivness of the 

Pm Tm, gene to local biotypes of the pathogen thus remains unlowwn. 

I n  conclusion, the results of this experiment prove that two T, 

mormcxxmm genes, Sr 35 and Lr Ro, are effective to local biotypes 



of stem rust and leaf rust, respe&ively, and can be utilized in 

wheat breedhq for the WANA region. In addition, the yellow rust 

resistance and septoria tolerance of m lines derived fran t&ir 

bread wheat parents may also be valuable for the disease resistance 

breeding in the WANA region. 

J. V W  a& O.F. & d u k  (Oereal -t hoFpam) 

1.3.4. A g m d c  evaluation of durun and head wheat lines 

derived fram crosses w i t h  Tritiwm, mnococam 

Depending on nunhr of backcrosses, the tetraploid and hexaploid 

wheat lines originating from the Tritiarm moncxxccum wide 

hybridization program (see Chapter 1.3.3.) possess a certain amDurrt 

of alien genetic information transferred together with the disease 

resistance genes. It is estimated that due to the genetic linkage 

with a resistance gene (linkage drag or tthitch-hiking effect") and 

in relation to the backcross generation, these lines contain the 

following average proportions of genetic material of the wheat 

species: 

~ine  - T. monococclrm - -  T. uurm - T. aest im 
% % % 

tetraploid 13.6 86.4 - 

The T. monoxcam derivatives were planted in a field experiment 

at the ICARIlA vimental farm Tel Hadya, Syria for agronomic 

evaluation with two main objectives: 1) to evaluate the effect of 

the alien genetic material on the aqronkc performance of the lines 

in comparison with their recurrent cultivated parents used in the 



backcrcees; and 2) to assess adaptation of the lines axi their 

ailti- parents to agro-ecological corditions of northern Syria. 

A total of 20 lines derived frm crosses with T. m o m m x a m  were 

planted in a 5 x 5 simple lattice design in two replications with 
two durum and three bread wheat local checks, (Xmabi, Haurani and 

Mexipack, &am 4, Sonalika, respectively. A plot consisted of four 

rows, 2.5 m long and 37.5 an apart. ?he exprimentwas planted on 

November 18, 1991 and the field received supplementary irrigation of 

40 nnn on December 17, 1991. 

'lhs follawing traits were scored: frost damage (FD; 1 hiqhest, 9 

lowest) , grawth habit, leaf color, early vigor, grawth class, days 
to headkg (DH) , plant heiqht in an (pH) ,  plant waxiness, lcdging 

resistance, days to maturity (DM), plot grain yield in q (GY), 1000 

kernel weight in g (TKW) and leaf rust reaction type (IR; R = 

resistant, S = susceptible) . 
Adjusted mean values for five agronomic traits (Fd, DH, DM, TKW 

and GY) frcan simple lattice design and non-adjusted mean values for 

plant height and reaction to leaf rust are presented in Table 10. 

Some shift tawards frost tolerance, tallness and smaller grain 

can be noted for the tetraploid lines campared with their durum 

wheat recurrent parents (Table 10). Grain yield was at least the 

same, though the hiqh LSb, value does not allow definitive 

conclusions. Due to hi* sensitivity to photoperiod, both the 

tetraploid derivatives of T. monococcum and their durum wheat 

parents headed much later than the local checks what affected their 

grain yield. ?his is believed to be the major cause of their p r  

adaptation to the local agrc-ecolqical conditions. Hmever, this 

drawhck could be overcome in the crossing programs by using 

partners with law photoperid sensitivity. 

?he winter bread wheat lines tested were fairly adapted to the 

semi-arid environment of northern Syria, most probably due to their 

low photoperiod sensitivity, inherited from the recurrent bread 



Table 10. A g r o d c  characteristics of wheat lines derived fmm 
crosses w i t h  T. mnoccamm. 

L i n e  FD* DH* DM* ~II** m* ~ y *  =*+ 

Tetraploid lines 
of awxml wheat type: 

3310 (RP)+ 2.0 148.9 193.7 76.5 35.3 268.9 S 
3574 (RP)++ 3.0 151.3 190.9 95.7 40.5 396.6 S 
Oimabi (LC) *** 3.9 138.7 183.4 88.2 33.0 779.1 S 
Haurani (LC) *** 3.4 134.9 177.7 81.2 30.3 460.8 S 

Hexeploid lines 
of hread wheat type: 

winter type 
'IMG6417-8 7.2 144.8 186.9 93.7 33.6 748.4 S 
'IMR532-13 5.9 143.2 180.7 83.7 25.0 621.2 R 
'IMR5414-4-1 5 .1  140.9 181.5 91.0 27.0 734.8 R 
IMR5414-3 6.8 143.1 179.7 93.0 29.4 671.1 R 

Yubileynaya (RP) 7.0 145.0 184.1 93.2 26.3 614.9 S 

* : adjusted means for simple l a t t i ce  design. 
** : non-adjusted means for  randomized block design. 
*** : LC = local check. 
+ : RP=recurrentparentof  t h e l i n e G 2 1 6 .  
++ : RP = recurrent parent of the other tetraploid lines. 

wheat parent, cv. Yubileynaya (Table 10) .  Agronomic performance of 

the l ines was canparable w i t h  the variety Yubileynaya, but some of 

them were sl ightly earlier and also more productive. Suprisingly, 



Table 10. (mntinwd) m n d c  ~ c t e r i s t i c s  of wheat lines 
derived fran crosses with T. monocmccm. 

Line FD* DH* m* pH** m* GY* IR** 

Zlatka (FP) 3.2 
Mexipack (LC)*** 3.4 
Qlam 4 (LC) *** 2.8 
Sonalika (LC)*** 3.1 

LSD (R 0 . 0 5 )  1.5 5.5 10.4 13.2 5 .1  308.7 

* : adjusted means for  simple l a t t i c e  design. 
** : non-adjusted means fo r  randomized block design. 
*** : LC = local  check. 
+ : F P = r e c u r r e n t p a r e n t o f  t h e l i n e G 2 1 6 .  
tt : RP = recurrent parent of the other t e t rap lo id  lines. 

they w e r e  equal i n  yie ld  t o  the local  bread wheat checks. Althotqh 

they w e r e  a l i t t le  l a t e r  i n  heading, their f r o s t  tolerance w a s  

s ignif icant ly  higher. Therefore, these l i ne s  can be conveniently 

employed i n  stem and wheat rust  resistance breeding p r o g r m  f o r  

d i f fe ren t  taryet environments of the Fa\NA region. Spring bread wheat 

lines w e r e ,  on t he  contrary, p e r f o m  mch poorer than t he  winter 

ones. Them main reason fo r  this w a s  the  hi* p h o t o p r i d  

s ens i t i v i t y  derived from t h e i r  recurrent parent, cv. Zlatka. 

Nevertheless, some lines were somewhat earlier and more productive 

than Zlatka. 

I n  general, r e su l t s  of this experiment indicate that t h e  

p d u c t i o n  of a l i en  genetic i n f o m t i o n  to an3 bread wheats 



did not lead to deterioration of their agrodc characteristics 

and, in same cases, the agronomic value was even inproved Hmever, _I 
the wide hybridization program was originally targeted to the 

Central European environment, and in the agro-ealqical caditions 

of northern Syria high photoperiod sensitivity affected the overall 

adaptation and agronomic performance of durum and spring bread wheat 

lines derived from wide crosses with 2. man-. 

J. VaLkcun am3 B .  EInmid 

1.35 Enhancing wheat productivity in stress ~viroments 

utilizing wild progenitors and primitive forms 

DL-ought is the most h p r t a n t  of all environmental constraints to 

wheat prcduction in West Asia and North Africa (WANA). Nearly 75% 

of wheat in this area is produced under varying degrees of drouqht 

stress. Short peria3.s of drought during critical periods of crop 

growth can lead to fllbstantial redudions in crop yield. The 

genetic inprowmat of crops for increased tolerance to periods of 

dr@t and high platures dur i rq  grain filling m y  be the only 

solution to this problem. 

mere are four major diseases in the WANA region, viz. yellm 

rust, camon bunt, septoria tritici blotch and stem rust. In the 

prccess of enhancing germplasm through broadening the genetic base 

of resistance the project has sought disease resistance genes in 

several pools from the wild and primitive forms. 

There are two essential steps toward the efficient utilization of 

potentially useful wild and primitive gene pools: (1) a 

comprehensive and reliable evaluation of genetic resouces at hand 

for a wide range of characters that may be related to biotic and 

abiotic stress tolerance, and (2) transfer of desirable genes or 

gene wmplexes from wild and primitive backgrounds to those breeders 

lines or varieties adapted to specific target regions. 



1.3.5.1. Characterization of Aecrilow gy&& fran Italy 

'Ihirteen samples of Aec(iloc6 wlleded by the Vniversity of 

Pisa from Manfrdonia (Foggia) , Bari (Bari) , Pisa ('R~C~M), Dopo S. 

Antonio, S. Forzorio, Dopo St. Lucia, Simbirizzi, Cagliari 

(Cagliari, Sardinia), Catania (Sicily), Rome (Lazio), GeMM 

(Liguria) , Ruinas, and Assolo (Oristano, Sardinia) were received at 
ICARDA in 1989 and multiplied in 1989-90. This germplasm was 

characterized and evaluated in 1990-91 for morphological traits anl 

seed protein electrophoresis respedively. This work was carried 

out in scientific collaboration with the University of Pisa, Italy. 

Electro~horesis 

Seed proteins are prcducts of many genes and their analysis can 

provide useful information abut evolutionary relationships. The 

extraction of seed storage proteins (gliadk) with N, N'- 

dimethylformamide followed by plyacrylaride gel electrophoresis 

(PAGE) is l~inly a function of the molecular weights of their 

polypeptide chains. The distance of migration of the bands in the 

gel is detexmined prbarily by molecular weights and any differences 

in composition can assist in distinguishing camplex patterns in 

proteins from one single seed to another. 

When the storage protein (gliadin) electrophoretic banding 

patterns from 5 seeds per sample were examined, an unusual high 

molecular weight (HMW) omega gliadin band in the sample collected 

from Catania (Sicily) was noticed. This slowest moving band, which 

is synonymous with the slowest band in "Marquis1I, the Canadian bread 

wheat used as control, clearly suggests that this sample may 

be a hybrid with  me intrcgression of genes of the llD1l genome (Fig. 

8) . This infusion m y  have came from &. cvlindrica, since other 
Aecrilops species having the "Dl1 genome have not been reported from 

Italy. But this is not altogether surprising since KIMBER & FELDMAN 

(1987) mention that there are "many natural and artificial hybridsuu 



Fig 8. Electrophoretic banding patterns of gliadins from five single 

seeds of Aesilors collected from Cagliari (Sardinia) and 

Catania (Sicily) in Italy. Banding pattern on extreme ends (M) is 

~ ~ i ~ ~ ~ ,  the Canadian bread wh-t cultivar used as a reference. 

Arraw shms band in sample from Catania which has the same mobility 

as the slmest band in "Marquis". 



of &. m. It is also possible that  the wild species may have 

crossed naturally a t  some stage w i t h  cultivated T. aestivum (bread 

wheat) in a f ie ld  close t o  its habitat. Surprisingly there was  very 

l i t t l e  heterogeneity among the banding pat- of single seeds in 

a sample, indicating that  the seeds may have mme from a very ~ l r a w  

genetic base. 

Morpholoqv 

It was ok6erved that  (a) culms lengths were longer in populations 

fromminland I taly,  e.g. 60 an for Rome t o  51 for Genova, canpared 

with 35-40 an for those from Sardinia. (b) The average flag-leaf 

area was ( i n  a$): Pisa 73.1, and Rome 62.6, against Eari 20.6, and 

S. Forzorio 38.1. (c) The number of t i l l e r s  were highest a t  190 in 
Assolo, and only 57 in Catania. (d) The spikes were also longer on 

the mainland (7.0 a) against those from Oristam, Sardinia, i.e. 

4.6 an for Ruinas and 6.0 an for Simbirizzi. The nmbsr of days 

af ter  planting for four phenological stages in the l i f e  cycle are 

given in Table 11. 

Table 11. Differences in nlnaber of days for four phenological stages 
of m i l o p s  sanples frm provinces in Italy. 

~ruvince  lag-leaf spike Daysto Dam to 
emergence emergence flowering maturity 

Genova (GE) 
Pisa (PI) 
Rone  (RM) 
Manfredonia (FG) 
Eari (BA) 
Catania (CA) 
S. Forzorio (CA) 
Simbirizzi (CA) 
Assolo (OR) 
Ruinas (OR) 







accumulated to ta l  rainfall  a t  Tel Hadya was almost 300 nun. Ihe 

season was also characterized by rains fa i r ly  l a te  in the season as 

w e l l  as a hail storm on 21  May 1991. Tnese weather conditions 

during the season encouraged natural disease manifestations a t  Tel 

Hadya and several diseases were observed and recorded on wild and 

primitive forms. 

Resistance t o  several diseases has been incorporated into 

cultivated wheat from closely related species of Triticum, Aecrilm, 

and Asrowon by other workers. Out of 266 lines of T. dicoccoides 

(AABB 4 X ) ,  the wild progenitor of dunnn wheat, planted a t  T e l  Hadya, 

75 were affected by yellow rust,  13 by leaf rust (Puccinia 

recondita) and 7 w e r e  affected by b t h  rusts. In the 1990-91 season 

stem rust (Puccinia maminis f-sp. t r i t i c i )  was also obserJed on 

three lines. one line in particular, selected from I C  600225, w a s  

affected by yellow, leaf, and stem rus ts .  However, in  a l l  above 

cases the disease attack w a s  l a te  in the l i f e  cycle and in almost 

a l l  cases had no effect on the grain f i l l ing  period. Hence seed 

production was not affected. 

Over 100 lines of T. d i m i d e s  were tested a t  TCARDAts station 

in Breda atd found resistant t o  frost ,  drought, rusts, and almost 

a l l  of them had a higher protein content than the checks, Haurani, 

Cham 1 and Cham 3 (Cereal Improvent Program Annual Report, 1989). 

Table 13 presents information on other economically important t r a i t s  

of 20 lines of T. dicoccoides which were found resistant to frost  

both a t  Tel Hadya and Breda over three consecutive seasons. 

It was noted that  a l l  s ix  accessions from Lebnon w e r e  hiqhly 

resistant t o  cold. These results were not surprising since they 

w e r e  collected from the higher altitudes in the Jebl Liban 

mountains. The samples from -on were, on the whole, susceptible 

t o  yellow and leaf rusts. 

A.B. M a ,  O.F. Mamluk (aereal Xmfzuvent P n p a m )  and H. 

Aztunji 



Table 13. T. d i m i d e s  accessions, resistant to frost at Tel gadya 
and Ereda over three consecutive seasons. 

ACC.N3.+ T m I L  DHE PLH PED mlA 

* : ACC.NO. - ICARDA gene bank number 
'IWl'IL - Total number of fertile tillers 
DHE - Days to heading 
PIH - Plant height (an) 
PED - Peduncle length (an) 
DMA - Days to maturity 

** : TER - Seledions from accs. nos 600176/177/178 
collected from Lebanon in 1988 by Dr S. Jam 

1.3.5.4. Test for salinity t o l e r a n c e  using sand culture 

mere is a considerable increase in requests from scientists for 

wheat and barley gemplasm tolerant to salinity. ?he processes that 



limit plant qrawth due to drought and salinity are similar. One of 

the mnstraints to inproving salinity tolerance in the field is that 

both the timing and the intensity of eqcsure can influence yield. 

Because of variability inside a saline field as well as year to year 

variability depending on rainfall it is very difficult to obtain 

consistent results by making selections in a salinized field; 

ranking of lines c k q e s  year to year as different characters beccaoe 

more or less important. Hence, a move to screen germplasm for 

salinity tolerance in a controlled environent has been attempted. 

?he selection of cereals for salt tolerance is confounded by 

factors such as mked heterogeneity in the soil in terms of area 

and depth within a field, as well as from year to year in the same 

field, in the ionic camposition of the soil solution. This is 

further coqmunded by associated environmental stresses, such as 

drought and high platures on one hand and water-logging on the 

other. 

Exqeriments using sand culture tedniqes in a plastic house 

alleviate these problems to same extent. To explore the potential 

of this technique a small experiment was set up jointly with the 

Cereal improvement Program on using this tez&ique, for screening 

germplasm of wild species [Triticum boeoticum (2X), IT. dicoccoides 

(4X) ] for tolerance to salinity. Five accessions of each of the two 

wild species together with salt tolerant checks Senatore Capelli 

(4X) and Mexipak (6X) were sown in sand culture tanks in a plastic 
house with two salt concentrations viz. 100 nT4 and 150 nN. A simple 

lattice design with 8 replicates was used. The micronutrient used 

was Hoagland's solution at 0.5 strength. A third sand culture tank 

with only nominal salt solution (5 mM) was used as a control. ?he 

relative humidity was maintained at 60% and temperatures ranged from 

15-25 degrees centigrade throughout the experiment. The experiment 

was s a ~ n  on 8.11.90, eneqence was three days later, and the plants 

were harvested on 26.2.91. The follmkq observations were 



recorded: days to heading, no. of leaves on main tiller, flag-leaf 

size, total no. of tillers, peduncle length (an), plant height (an), 

no. of spikes per plant, and no. of spikelets per spike. 

mere was an aphid attack in the control tank in all replicates 

w h i c h  was controlled by spraying the insecticide Pirimor. Plants in 

the other two tanks with saline irrigation were not attacked. ?he 

results of this expsriment can be smmarized as follows: (1) 'Itro 

accs. of T. d i m i d e s  were tolerant to salt in all replicates and 

at both concentrations; (2) both checks confirmed their tolerance to 

salinity; (3) four T .  boeotim accs. were tolerant at only 100 IN 

in all replicates; (4) the rest of the entries were susceptible to 

salinity. 

Hmver, it was found that the sand culture technique was not 

suitable for screening a large nlrmber of germplasm accessions at a 

time due to the high nlrmber of replicates needed and the time 

required to obtain the results, and hence the feasibility of using 

hydroponic techniques was studied. This technique, which is similar 

to the one used at University of North Wales at Bangor, UK, required 

lesser number of days to distinguish between susceptible and 

tolerant accessions and can acxamdate a much laryer n m h r  of 

samples at one time than sand culture. 

G. Kashcur (aereal Improvement Frapam) and A.B. auoania 

1.3.5.5. Primitive wheat fran the ClXMYT collection 

One hundred and twelve primitive wheats received from CDlMYC in 1989 

have now been evaluated at Tel Hadya over two seasons by the Genetic 

Resources Unit. Same T. carthlim accessions were susceptible to 
naturally occurring yellow rust, whereas, T. comctum was affected 

by stan and leaf rusts. The high incidence of rusts in the 1990-91 

season was probably due to late rains. 2. carthlicum was previously 

cultivated in Iran, Iraq, and Caucasia. Several accessions which 

were resistant to rusts are presented in Table 14. 



Table 14. Number of accessions, species, ploidy level and ge~mes of 
primitive wheat resistant to yellow and leaf rust. 

No. of Species 
acts. 

Ploidy Genam % 

2 T. boeoticum 2X AA 100 
9 T. man- 2X AA 90 
17 T. urartu 2X AA 77 
11 T. carthlim 4X AABB 100 
8 T. dicocclrm 4X AABB 17 
7 T. polonicum 4X AABB 99 
5 T. cconpactum 6X AABBDD 100 

Among the wild diploids 7 accessions of Triticum urartu were 
affected by yellow rust, but 19 were found to be resistant. Both 

accessions of 2. boeoticum were resistant to the diseases. 

A.B. lBm3nfa  and B .  Skovmvld (ClMflT, k m )  

1.3.5.6. mebreeding and developnent of genetic stocks 

The wild progenitors of heat are camonly sympatric with their 

cultivated forms. They differ, however, in phenotype and micro- 

adaptation toward the edges of cultivated fields, but rmin 

sufficiently related genetically to cross and produce fertile 

hybrids with exchange of genes, particularly in the direction of the 

cultivated forms. However, breeders are adverse to use of germplasm 

which m y  retard their inproved lines, or those hi& require years 

of back crossing to eliminate undesirable traits, which are very 

often inherited hen wild or primitive material has been used in the 

pedigree. The real bottle neck, therefore, in the utilization of 

wild and primitive f o m  in crop bprovement by breeders has been 

the lack of genetic stock lines with stabilized desirable characters 

in acceptable genetic background. Hence, 25 crosses between wild 

species (minly T. dicoccoides as male parent) and dunrm wheat, and 



Table 15. ~ a y s  to heading and days to maturity of F,S fram crosses 
made w i t h  Tritim d i m i d e s  during 1989/90, Tel Iiadya, 
Syria. 

parents RCC.M.* I%IA** DMA 

T. durum (Haurani) x T. d i m i d e s  
T. & r u m  (Haurani) x T. d i m i d e s  
T. durum (Cham 1) x T. d i m i d e s  
T. dunnn (Cham 1) x T. d i m i d e s  
T. d- (Cham 1) x T. d i m i d e s  
T. durum (Cham 1) x T. dic-ides 

Checks 
Cham1 
Haurani 
Mexipak 
T. dicoccum 

* : r e f e r s  t o  T. dicoccoides accessions only 
** : DHA - Days t o  heading 

!XlA - Days t o  maturity 

between durum wheat and primitive f o m  w i t h  disease resistance (2. 
dicoccum), w e r e  made during 1990 in order t o  develop genet ic  stocks 

with s tab le  characters sui table  fo r  use by breeders a t  ICARDA and 

elsewhere. 

Seeds obtained from the 25 crosses were planted a t  Tel Hadya, 

but only 10 out of these produced healthy plants;  the rest were 

sterile or  died due t o  hybrid necrosis. Al l  survivirq f e r t i l e  F, 

p lan ts  w e r e  attacked by yellow rust and leaf rust due t o  

suscept ibi l t iy  under high r a in f a l l  conditions l a t e  in the season 

which encourages t he  development arid spread of spores. Table 15 

gives the heading arid maturity times fo r  the F, p lan ts  of these 



crosses. ?he seeds obtained will be s a m  in the next season for 

selection and tested in disease nurseries for yellm rust and m n  

bmt in collaboration with the wheat pathologist in the Cereal 

Improvement Prcqram. 

A.B. a& El. Altunji 

1.3.5.7. Research on alien gene transfer in wheat wild relatives at 

the University of Tuscia, Viterbo, Italy 

Collaborative research within the framework of the project 

"Enhancing Wheat Productivity in Stress Environments Utilizing Wild 

Progenitors and Primitive Forms" continued in 1991 at the Deparhnent 

of Agrobiology and Agrcchemistry, University of 'I'uscia, Viterbo, 

Italy, under direct and overall supervision of Prof. C. CEX)LDNI and 

Prof. E. FORCEDDU, respectively. It mmprises of several different 

resexch programs which can be grouped into two main topics: a) 
Alien gene transfer, and b) Assessment of alien genetic polymorphism 

through use of molecular wkers. 

Alien uene transfer 

IXlring 1990-91 two diverse approaches aimed at exploiting alien 

genetic variation for wheat improvement were carried out utilizing 

two of the most advanced cytqenetic techniques of genetic 

engineering. ?he first concerns the transfer of pawdery mildew 

(Ervsi~he maminis f. sp. tritici) resistance gene (m) derived 
from Aeqilow lonqissh into bread and durum wheats, and the second 

aims at the introduction of an Aqropyron elowatum chromosomal 

segment, containing the leaf rust resistance gene plus the Y 
gene (yellm picpent) , into durum wheat. 

1. Prior to attempting transfer, it was verified that the gene, 
which is highly effective against mildew isolates of several 

origins, was located on the short arm of chrmsame 35' of Aeqilow 



lomissima. Suksequently, using a ditelo-c addition for the 

c r i t i ca l  arm as donor line ttproximal" transfers, i .e. bread wheat 

cv. Chinese Spring, resistant lines possessing complete chramosome~ 

only were recovered through J&& mediated hcnnoeologous 

recombination. 

In a l l ,  nine such recambinants were subjected t o  mo-c 

analysis and C-banding, both these tests indicated that, 

irrespective of the group3 wheat monosome employed in the i n i t i a l  

rross of the transfer scheme, in s ix  of these the recnmbined wheat 

chr- was 38, and in the r a i n i n g  three it was 3D. 

In order t o  estimate the amount of alien chramatin intrcgressed 

in the different rewmbinants, genetic and cytcqenetic analyses w e r e  

preformed. In order to evaluate the residual pairing abi l i ty  

between every recambinant chrmsome and each of its complete 

hamologues, metaphase I pairing was assessed in mildew resistant F l s  

between each of seven transfer lines and its corresponding wheat 

ditelo line (3BS or 3DS), as w e l l  as 3S'(3~) or 3$ (3~)  substitution 

lines developed. 

In the case of the four 3B recombinants (called RIA, R4A, R6A, 

and RIB), the proximal wheat s e z p a t  supported a proximate 

equivalent amunt of pairing w i t h  te lo  3BS in a, R4A, and RIB 
(about 42%), whereas in R6A such pairing was 1- (only akout 10%).  

This my suggest a possible larger portion of alien gene material 

present in the l a t t e r  line compared t o  the former ones. Relative 

amunt of pairing of the dis ta l  portions with the complete 351 

confirmed this pattern. Such a trend was m t  o w e d  in the case of 

3D transfer lines i n  which a more continuous variation was noticed, 

i.e. R2A showed a 25% pairing with te lo  3DS, R ~ D  a 37%, and R2B 

about 44%. 

A telccentric impping experiment was  then carried out pollinating 

n o m l  Chinese Spring (susceptible t o  mildew) w i t h  the 2n=41+t 

resistant Fls derived from the [recambinant x ditelo] crosses. Data 



on the crossover frequency show a remarkably coincident trend with 

that  shown by M I  pairing analyses. H e r e  too RLA, R4A, and RIB 

exhibit similar crossing over values (29%, 34.4%, and 32.7%, 

respectively) . 
In terns of mapping distance, calculated using the Kosambi 

function, their lonqissima-wheat chromatin brmkpints  appear rather 

distantly located from the hheat centromere (about 34 cM for RLA, 42 

for RA4, and 39 for RIB), whereas that of R6A seems much more 

proximal (about 10 cM) . As for the 3D recombinants, again R2A shows 

minimum pairing w i t h  3DS also having the minimum crossing over 

frequency (14% = 15 a). But the reverse is true for R2B (40% 

crossing over = or > 50 &I), while RlD appears t o  !=e intermediate 

(with 29% crossing over = 33 a). 
So fa r  no evidence is available for the physical location of the 

various break points on the chromosomal maps. Hence ,  in s i t u  

hybridization experiments w e r e  undertaken t o  determine the location 

of the break points. Results from th i s  study, together w i t h  t e s t s  

for i s o z p  and molecular m k e r s  associated with the transferred 

sqwnts, w i l l  permit a thorough evaluation of the amount and 

content of the alien gene introduced into each l ine  which w i l l  also 

determine the selection of the best lines for breeding purposes. 

2. ?he Chinese Spring-Acropvron elonqatum transfer No. 12, one of 

the transfer lines produced by the l a te  Professor E.R. Sears to 

transfer the Acropvron leaf rust resistant gene into bread 

wheat, is currently being used t o  introduce that  alien segment into 

durum wheat. In fact, the same segment includes also the Y gene for 

ye l lm pigment in flour production in durum wheat, a characteristic 

highly desired by pasta c0nsume.r~. 

Transfer No. 12 line, in contrast t o  other transfers of the same 

set which involve wheat chromosome 7D, involves chr- 7A. 

n?us, the transfer to seledad d m  wheat varieties can ke obtained 



through homologous recambination between the wheat portion shared by 

the recombined and the normal 7A chromcsms. A large number of such 

pentaploid progenies were recovered from crosses between transfer 

No. 12 and high yielding and superior pasta mking durum cultivars. 

T h e s e  will be employed as recurrent parents in ~~k6eq~ent 

backcrosses in which both the presence of and the Y genes will 
be the criteria for further selection. 

Assessment of alien metic ?mlymomhism throud use of 

markers 

Molecular markers, such as Restriction Ragment L e r q t h  Polymorphism 

(RFLP) and, Polymerase Chain Readion (PCR) amplification by 

oligonucleotide p r k s  specific for known or randm (RAPD) 

sequences, were used for detailed genetic maps of several crop 

species during 1990-91. The min impediments to extensive 

exploitation of molecular markers for evaluating genetic 

polymorphims in plant populations are: (1) the financial msts, and 

(2) the handling of radioactive material in the case of RFLPs. 

Therefore, nonradioactive methods of detection, such as digoxigenin 

lakelling and PCZ( qlification will be adopted. 

Probes isolated from g e d c  and cDNA libraries derived from 

different genotypes were used to test genetic polymorphism between 

different species of wild wheats. Probes able to detect 

polymorphisms will be further exploited to assess genetic 

variability within wild species. Even though cDNA probes appear to 

detect more polymorphism, they were subsequently discarded for their 

low hybridization signal which is inadequate for digoxigenin 

labelling. Fh-ther extensive studies on FC%F variation in wild 

wheat relatives are in progress at the University of W i a 1 s  

Department of Agrobiology and Agrcchemistry. 

Squemxs ding for wfieat storage proteins (prolamins), 

previously cloned through X R  amplification with specific primers, 



were used as probes. Molecular probes for alpha, beta, and gannna 

gliadins and for low-molecular-weiqht (LMW) and HMW glutenins were 

used for hybridization with genomic DNAs from the following Triticum 

species: T. kceoticum, urartu, dicoccoides, dicoccum, timo~heevi 

spp. araraticum, carthlicum, tumidun var . w, karamyshevii, 
iakubzineri, from aestivum the subspecies e, cmmctum, spelta, 

mhaercuxnm and aestivum, and T. vavilovii; and also from the 
follminq Aeqilow species: eltoides, searsii, smarrosa spp. 

stranqulata, cvlindrica, iuvenalis and crassa. 'Ihe level of genetic 

polymorphism observed for these sequences is much higher than the 

random probes isolated from genomic libraries. 

C. &010ni, L. m l i ,  E. I a m ,  E.  (University of RLscia, 

Italy) and A.B. aamania. 

1.3.5.8. Novel high molecular weight submits of glutenins 

wnfinaed in Japanese hewploid W t s  

Glutenin is the protein constituent of flour of bread wheat T. 
aestivum which gives elasticity to the dough. It camprises 12 

different subunits which are easily separated by sodium dcdecyl 

sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) . Some of 

these subunits have been extensively studied since they are 

important in bread-making quality. P A W  & a. (1983) reported 
unique high molecular weight (HMW) subunits in certain Japanese 

hexaploid varieties. They had by far the lowest relative mobility 

(and therefore, probably the highest molecular weight) of any HMW 

subunit of glutenin so far described in hexaploid wheat. 

A collection of 130 Japanese bread wheat varieties were received 

at I04RDA's Genetic Resources Unit this year from the National 

Agriculture Research Center, Tsukuba, Japan. The same were planted 

in the isolation field for prelimirulry evaluation during the 1991-92 

season. On screening these varieties with SDS-PAGE it was confirmed 

that varieties Akasabi Shiraza, Aoba Komuqi, and Shirasagi Kmugi 



possessed the unique HMW m t s .  Although such HMW proteins have 

been reported previously in Aecrilow lrmbellulata and other diploid 

Aeqilo~ species possessing the S gename and confirmed by us, they 

were not detected hitherto in hexaploid wheats. Hmever, it is 

unlikely that these subunits appear in Japanese varieties by 

outcrossing with a diploid Aeqilow species because of different 

mobilities of the bands. 1t could have arisen from a recent gene 

mutation within the Japanese bread wheats. After multiplication 

during 1991-92 it is hoped to transfer these subunits through 

crosses with other gocd quality bread wheats in order to improve 

elasticity of the dough by forming large aggregates. After several 

generations of backcrossing with the selected gocd quality 

breeding line, it may be possible to determine the positive effect 

of this unique HMW subunit on the bread-making quality. 

A.B. B m m i a  and H. Altunji 

1.3.6. Characterization of Aeqilms germplasm 

A set of 277 entries from Algeria, Bulgaria, Cyprus, Iraq, Libya, 

MorocM, Syria, Tunisia, Turkey and the USSR were planted in an 

unreplicated nursery with three systematically repeated checks 

(Aeqilops searsii, Acc. no. 400061; &. triuncialis, Acc. no. 
400021; &. vavilovii, Acc. no. 400067) and, in addition, a fourth 
randomized check (&. biuncialis, Acc. no. 400831). 

Qmlitative and quantitative charaders were evaluated on plot 

basis using the I B M  wheat descriptor list. Qalitative characters 

hcluded early vigor, juvenile gr- habit, q r d  class, leaf 

shape, leaf attitude, flag leaf attitude and waxiness of the plants. 

The Aeqilow trial was not protected against yellm rust. Nine 

quantitative characters were evaluated on three single plants 

selected randomly from each plot. They included: number of tillers 

per plant, nlrmber of prdctive tillers per plant, plant height 

(average of 3 readings per individual plants), spike lerrrJth (average 
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of 3 readings per dividual plants), number of spikelets per spike, 

flag leaf length and width. In addition the nmhr of days to 

heading and days to maturity were calculated starting from the day 

of first effective rain after planting (3 December 1990). Data on 

3 quantitative characters are s h m  in Table 16. 

M. v. Sl- and F. S e i d  

1.3.7. Diversity for important wheat diseases in a selection Of 

the ICARDA Aeqilops collection 

During the 1990/1991 season a part of the Awilops collection has 

been tested for three important fungal heat diseases, viz. yellow 

rust [Puccinia striifonnis Westend. f .  sp. tritici], septoria 

tritici blotch [Mycosphaerella ql-aminicola (F'unkel) Sand. ] and 

common bunt [Tilletia foetida (Wall.) Lira and T. caries (DC) 

TU11.1. Selection of material has been guided by the following 

principles: (1) sequential accession numbers to start at 400675 as 

the nlrmbers 400001-400674 had already been tested for the same 

diseases; (2) accessions received or collected in the 1990 season to 

be excluded as they need to be multiplied first; and (3) to include 

as m y  species and of them as many different origins as possible in 

order to encompass a l~ximum variation (this was, however, limited 

by the availability of relevant passport data). Follawing these 

criteria 596 accessions were selected out of the initial set of 1824 

entries. Of these 596 a further 176 were deleted due to 

insufficient amounts of seed and/or germination capacity, resulting 

in a final number of 420. Twenty out of the 23 recognised species 

(&. mtica is for the moment regarded as beloqing to Aesilo~ 

rather than to the monospecific genus Amblvouvrum) were involved, 

and only mterial of &. iuvenalis, uniaristata and sharonensis was 

not available. 



Yellcw rust -- 
'Ihe set of 420 accessions was planted on 12 December, 1990, in an 

unreplicated trial, using 8 seeds planted in 2 raws of 1 m each and 

30 an apart as the test plot. Randoinisation was not performed k t  

instead the selected accessions were planted follawing their 

accession nunker. This, in general, preverrted outc~ossing species 

from being planted next to each other while providing for a certain 

amount of randomisation. During the trial a further 16 entries did 

not germinate and therefore the results, presented in Table 18, 

refer to a final total of 404 tested accessions. 

Scoring of severity of the infection was done with the mcdified 

COBB1s scale. A trace infection was scored as 1%. Field response, 

or reaction type, was classified with the categories R, MR, M, MS 

and S). Both severity and response were then 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, 

M S  = 0.8, S = 1 (SIUBBS et al. 1986). For each species the Average 

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

individual CIts divided by the nmkr of antries (Table 18). 

Material with good resistance was defined as shawing a severity of 

infection between 1 and 15% and a response of R-MR, which is a CI 

range of 0.2 to 6.0. A total of 177 accessions, or 44%, fell in 

this range (Table 17). 

The results for yellow rust both at the individual accession and 

at the species level are varied (Table 18). An ACI up to 15 MR (= 

6.0) or less is present in five species only (&. columnaris, 

comosa, mltoides, triaristata and triuncialis), but this includes 

two of the more widespread species of the genus, &. triaristata and 
&. triuncialis, while the ACI of the widespread &. biuncialis 
(7.1) and Ae. ovata (7.6) is only slightly above 6.0. Moreover, the 

ACI by species obscures promising regions (here: countries), present 

with species with a distidly higher overall ACI. Table 18 shows 



Table 17. Mmrber of resistant accessions to yellow rust in the 
Aegilws collection, screened in 1990/1991. 

Severity and reaction type * NO. ~ocessions 

Total 177 
- - 

* = Trace severity put at 1% 

ewmples of this, e.g. Cyprus material of bicornis (ACI of 0.2 with 

4 entries) and Syria material of perearha (ACI of 6.8 with 8 

entries). On the other hand there are mtries in the five best 

performing species that shaw more susceptibiliy than the overall 

ACI. An example is Syria for triuncialis (ACI of 7.5 with 10 

entries). Within a particular country resistance was generally 

present in most of the provinces involved. 'Ihis, however, can be 

better analysed in the wming season when more material of promising 

countries will be taken into account. Lastly &. comosa and 
lonaissirra can hardly be considered as results are based on, 

respectively, one and two entries only. 

The results of the 1990/1991 survey serve as a useful starting 

p i n t  for a screening in the 1991/1992 season, based on the 

following considerations: (1) The resistance in the 176 promising 

accessions may be of a homozygous or heterozygous nature, shmi.ng in 



Table 18. Resistance by Aedlops species and regions, result* frau 
1990J1991 trial, Tel Hadya, Syria. 

species Swerity /Readion ACI ACI No. Country 
range species country pop. 

bicornis 

biuncialis 

1-40 / R-S 

1-70 / R-S 

1-30 / R-S 

1-20 / R-S 

- / - 
5-30 / M-S 
1-40 / R-S 

1-80 / R-S 

5-20 / M 
10-40/ R-S 
1-80 / R-S 

1-1001 R-S 

CYP- 
Egypt 
Jordan 
Wllgaria 
CYP- 
Jordan 
Lebanon 
Syria 
W k e y  
Syria 
Turkey 
Lehmon 
Syria 
Turkey 
CYP- 
Syria 
Bulgaria 
Turkey 
Egypt 
Jordan 
Syria 
Jordan 
Turkey 
Bulgaria 
cyp- 
Algeria 
Jordan 
Syria 
Turkey 
cyp- 
Egypt 
Jordan 
Syria 
Jordan 
Syria 
Syria 
Turkey 



Table 18. (continued) Resistance by milaps species adl regions, 
resulting fran 1990/1991 trial, Tel Hadya, syria. 

Species Severity/Fu=action ACI ACI No. OOMtry 
range species country pop. 

-'=a 10-55/ M-S 31.8 41.2 4 Pakistan 
13.0 2 Syria 

triaristata 1-30 / R-M 2.3 6.8 4 Bulgaria 
0.3 5 Syria 
1.8 15 Wkey 

triuncialis 1-40 / R-S 4.4 4 .5  10 Bulgaria 
2.1 7 cyp- 
0.2* 1 Algeria 
7.5 10 Syria 
3.9 29 Turkey 

umkellulata 1-30 / R-S 9.8 18. O* 1 Lebanon 
7 . 4  3 Syria 
9.6 8 Wkey 

vavilovii 5-80 / M-S 44.8 43.1 12 Jordan 
48.3 6 Syria 

ventrioosa 5-40 / M-S 25.1 27.2 10 Algeria 
5.0* I %wt 

Total 404 

* = Data on one accession; only CI calculated. 

a possible segregation in the next generation. Thus they r ed  to be 

retested. (2) More accessions of the five most promising species 

mentioned above will be tested, including new countries that are 

present in received or collected material from 1991. As most of the 

promising species are widespread a good potential for sources of 

resistance to yellow rust is present. (3) All countries available 

from the three species, not evaluated thus far will be incluckd. 

(4 )  More material of countries that shawed resistance in otherwise 
mre susceptible species will be included. (5) All D genome species 

will be tested. 



SePtoria blotch 1 m n  bunt 

Four seeds of all 420 accessions were tested in the plastic house 
for resistance to septoria blotch in the seedling stage. A detailed 

report is presented under studies on the host-pathogen system in the 

Cereal Improvement Program report for 1991. Also for the results on 

cannon lavlt testing, see the report of the CIP. 

M. van S l q e m n  and O.F. Manluk (Ccmzd i w p m a x ~ t  l ?nxpam) 

1.3.8. screening for barley yellow dwarf virus (m) resistance 

in cereals 

Over 800 cereal breeding lines were evaluated for their reaction to 

BYDV using artificial inoculation by aphids. Results obtained are 

surrnrarized in Table 19. The promising lines will be reevaluated the 
next qming season. 

The most promising lines of the previous three years were pled 

together and evaluated in four plots with rows of 1.5 m long. A 

nmber of traits including yield loss in canprison with a healthy 

control, were evaluated. Results of this re-evaluation are 

presented in Table 20. The cereal lines that perfonnsd well over a 

pericd of three years constituted the bulk of the BYDV nursery that 

we distributed to the national programs of the WANA region. 

Selected lines from other National or International BYDV programs, 

e.g. CIMMYT, U.S.A. (Davis, California), Canada (Agriculture Canada 

Ste-Foy/Laval University) and Chile were also added to this BYDV 

nursery, which was dispatched for the first the  during the fall of 

1991. 

K. lejkkmk and W. M a m  

1.3.9. Evaluation of cereal wild relatives as possible sources of 

BYW resistance 

A total of 349 accessions of Aeqilow spp. and Triticum spp. were 

evaluated for their reaction to a PAV type of BYDV. Thirty four 



Table 19. Evaluation of new cereal breed- lines after artificial 
inocuLation with B m  cturing 1990/91. 

Nlnnber of L i n e s  with 
Cereal nursery lines tested tolerance to infection 

Lhrlml wheat 

DKLr1991 

193, 

D-1991 

C-YD-DW-I~~O-~I 

Bread wheat 

WKG1991 

* : Numbers refer to ICARDA nursery serial number, e.g. 37 is 
DKL-1991-37. 

accessions were found to be BYDV resistant and virus concentration 

was found to be either extremely lw or non detectable by ELISA 



Table 20. Re-evaluation of cereal breeding lines which performed 
well over the last three years after artificial 
inoculation with BYDV during 1990-91. 

Cereal nursery lines with tolerance to infection 

Bread wheat 
WCB-1990 

IXlnor wheat 
m-HAA-90 
DCB-90 
DIU-90 

* : Nunters refer t o  ICARDA nursery serial n m k r ,  e . g .  3 is WcB- 
1990-3. 

(Table 21). Such promising lines will be subject to re-evaluation 

the next growing season. 

K. wkkmlk and W. m a m  



Table 21. Reaction of Aeailws and hiticum species to infection 
with BYW. when the ~ l a n t s  were artificiallv jnoculated 
with BYW; during the-1990-91 season at Tel H&, Syria. 

Total nmber of NLrmber of resistant 
Plant species tested accessions accessions* 

negilops 
triuncialis 
ovata 
triaristata 
cylindrica 
biuncialis 
ventricos 
~ l l u l a t a  
caudata 
pereqrina 
kotschyi 
bicornis 
speltoides 
columnaris 
mutica 
cOmOSa 
longissh 
vavilovii 
crass 
searsii 
squarros 

Total 349 34 

* : EL;LSA values for these accessions were less than twice that of 
the healthy mean. 

1.3.10. Evaluation of Iranian lentil landraces. 

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

together with the Seed and Plant Improvement Institure (SPII) of 



Iran with the objective to evaluate the ICARDA lentil germplasm 

accessions of Iranian origin. This evaluation was used to train an 

Iranian scientist in lentil germplasm evaluation. 
The 861 lentil accessions were grown in an unreplicated trial 

with systematic checks (ILT., 4400, I U  4401, Precoz and Idleb). me 
plot size was 4 rows, 37.5 an between rows, 3 m long (4.5 d) with 
75 an between plots. The seeding rate was 600 seed per plot. One 

check was repeated every 9 test entries. 

Table 22. Distribution statistics for 861 Iranian lentil gennplasn 
accessions evaluated at Tel Hadya, Wia, during 1990/91. 

Destxiptor Mean Min. Max. C.V. (%) 

* : For descriptor abbreviations see text. 

mere were 17 characters observed: days to 50% flawering (Dm), 

biomass in g/d (BYLL)) , seed yield in g/d (SYLD) , straw yield in g/d 
(SIWLD), 100 seed weight (SWT) , days to 90% maturity (INAT), plant 
height in g (FTHF), height to first pod in an (HE+), pod shedding 

(PDSH) , pod dehiscence (PDDH) , lcdgirg susceptibility (LCD), seeds 
per pod (SPD) , harvest index in % (HI), testa color ('KO), testa 

pattern (TPT) , cotyledon color (COC) , and testa pattern color (TFC) . 
Evaluation of distribution statistics (Table 22) reveals that the 



Table 23. Frequency bistrilmtions for pod shedding, pod dehiscenc0 
and lodging susceptibility for 861 T germplasm 
accessions evaluated at Tel m, Syria during 1990/91. 

Descriptor/ Score 

Pod shedding 
None 
Low 
Medium 
*qh 

Pod dehiscenu? 
None 
Low 
Medium 
*qh 

Lodging susceptibility 
None 
Low 
Medium 
Hiqh 

cotyledon color 
Red/orange 
Yellm 
mixed 

largest variation for quantitatively scored descriptors was for the 

yield descriptors SYLD, SrYLD, and HI. Other descriptors with large 

C.V.s were SPD, H I W  and PIW. The distribution for D m  for the 

Iranian accessions (Fig. 9) is significantly offset from the means 

of the checks by more than 20 days later flowering. The SWT was 

significatly 1- for the Iranian accessions a q a r e d  to three 

chec3Ls (Fig. 10). 'Ihe SYLD and SrYLD distributions for the Iranian 

accessions were heavily skewed tmards lower yield (Figs. 11 and 12) 

(skewness = 1.880 and 1.426, respectively), this being a consequence 

of the late flawering of these accessions at the evaluation site. 
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Table 24. C~LTelations among descriptors for 861 llanian lentil 
gsrmplasm accessions evaluated at Tel Hadya, Syria, during 
1990/91. 

-- -- 

Correlation 

Descriptor CMAT PIZFT PROT 6WT GYLD GPYLD 

(1) : DesQ-iptor abbreviations described in text 
** : Significant at the 1% probability level 

Distrikutions for PDSH and PDDH for the Iranian lentil accessions 

revealed that these accessions had mostly indehismt pods and that 

there was low pod drop, both important traits for &ern lentil 

production (Table 23) .  Hwever, most accessions had a medium to 

high LOD, which would interfere with mechanical harvest. Cotyledon 

color was all red/orange or yellow. 

Examhation of the relationships among the quantitatively scored 

descriptors for these accessions revealed strong positive 

correlations among SYID, STYID, SWI' and FThT (Table 24) . The taller 
accessions had higher seed and straw yields and also larger seed 

size. Higher straw yields were accompanied by higher seed yields. 

mere was a significant negative correlation between D m  and SYID, 

e.g. ,  the higher yielding Iranian accessions were the earliest 

flowering. There was a significant negative correlation between 

Plan and s m .  
Bash- (SPII, m j ,  Izan), and L.D. R&erkan and A. 

Isolil 



1.3.11. Evaluation of chickpea landraces fran Morocoo, Syria and 

Jordan 

A total of 713 chickpea landraces from Morocco  (218) , Syria (354) 

and Jordan (141) were evaluated for  15 descriptors to assess the i r  

potential use in the WNiA region. 

These chickpa accessions were evaluated in an unreplicated 

nursery with systematic checks (Ghab 1, Ghab 2, ILC 3470, Ghab 3, 

ILC 1929 and ILC1932). 'Ihe plot  s ize  was 4 raws, 45 cm between 

raws, 3 m long (5.4 d) w i t h  90 cm between plots. ?he seeding rate 

was 200 seed per plot.  One check was repeated every 10 test 

entries.  

The descriptors evaluated were: days to 50% flawering ( D m ) ,  

days t o  90% maturity (CMAT) , plant height in cm (pnrr) , height t o  

f i r s t  pod in cm (HTF'P) , canopy width in cm (CAW), qrmth habit (GH) , 
see3 yield in g/d (SYID) , biotrass in g/d (BYID), harvest index in 

Wle 25. Means, ranges and C.V. s for agmnanic descriptors for 354 
chickpea accessions fran Syria, 741 accessions fran Jordan 
and 218 accessions fran Uorocco evaluated 1990/91 at T e l  
Haaya, Syria. 

Mean Rang= C.V. (%) 

Descriptor SYR* JCW MAR SYR JCR MAR SXR JCW MAR 

* : SYR- Syria, JOR = Jordan, MAR = Morocco 
** : Descriptor abbreviations given in text. 



% (HI), seeds per pod (SPD) , 100 seed weight in g (W) , seed shape 
(SSH), testa texture (TATX), seed color (SCO) and protein % (PKT). 

Exaidnation of distribution statistics for chickpea accessions 

from Syria, Jordan and Morocco reveals similar patterns for the 

three countries of origin, except for inem SYID, which stratified 

based on country of origin (Syria > Jordan >Morocco) and CAW which 

was sn?aller in Syria than in Jordan or Morocco (Table 25). There 

was little variation for PIOT, D m  and DlAT. All three countries 

had small variation for D m  with a sharp peak about the mean 

(kurtosis = -0.048, -0.004 and -0.002, respectively) (Fig. 13). 

Table 26. Frequency distributions for seed shape, growth habit and 
testa texture for 354 chickpa accessions f r m  Syria, 141 
fran Jordan and 218 from Morocco evaluated at Tel Hadya, 
Syria, during 1990/91. 

Desmiptor/score SYR* Jaw MAR - shape 
Kabuli 
Intermediate 
Mixed 

Qlawth habit 
Semi-erect 
Semi-spreading 
Spreading 

Testa texture 
mush 
Smooth 
Tukrculated 
Mix& 

* : SYR = Syria, JOR = Jordan, M?.R = Morocco 



Table 27. Correlations of 61LD, m, DFLR aad PIRT for 354 chi- 
accessions fran Syria, 141 accessions fran Jordan and 218 
accessions frcm Morocco evaluated at Tel Hadya, Syria 
during 1990/91. 

Desc.(Z) mR(2) JOW MAR SW J(3R MAR 

DFLR(1) -0.155** 
CMAT -0.022 
PJXF -0.224** 
HTFP -0.311** 
CAW 0.017 
s m  - 
SWT 0.350** 
FROI -0.188** 

DesC. (2) S W  JOW MAR S W  JCR MAR 

D m  
CMAT 
m 
m 
CAW 
SYLD 
SWT 
P r n  

(1) : Descriptor abbreviations given in text. 
(2) : SYR = Syria, JOR = Jordan, MAR = Morocco, Desc. = 

descriptor. 
*,** : Significant at 5% and 1% levels of probability, 

respectively. 

?here was hiyh variation for all three countries of origin for SYLD 

(Table 25 and Fig. 14) , however, each had different 

distribution patterns. 



Number of accessions 
250 

Syria i%%f Jordan Morocco I 

Ghab 1 108 (1.4) 
Ghab 2 1 13 (2.0) 
ILC 3470 1 16  (1.3) 
Ghab 3 1 10 (0.9) 
ILC 1929 108 (0.8) 
ILC 1932 109  (0.9) 

101 103 105 107 109 111 113 115 117 119 
Fig. 13. Days to 50% flowering for chickpea accessions 
from Syria, Jordan and Morocco. 



Number of accessions 
120 

Syria Jordan Morocco 

100 - 

Check means (std dev) 

Ghab 1 143 (37 .5)  
Ghab 2 125 (37 .7)  
ILC 3 4 7 0  152 (17.0) 

80  - Ghab 3 121 (26.5)  
ILC 1929 143 (41.6) 
ILC 1932 128 (34.4)  

20 52 84 116 148 180 212 244 276 
Fig. 14. Seed yield (g/m2) for chickpea accessions 
from Syria, Jordan and Morocco. 



Distributions for Jordan and Morocco were similar for SSH, GH and 

TATX (Table 26 ) .  However, the distribution for Syria for SSH was 

different i n  that  there was mre kabuli and less intermediate seed 

types. Also ,  for  Syria there were much less semi-erect accessions 

and more semi-spreading and spreading, which may be related t o  the 

higher prportion of cold tolerance found for Syrian germplasm vs. 

Jordanian or Morocoo germplasm. 

Correlations for SYLD, SWT, DF'LR and F l T I  w i t h  the other 

quantitatively scored descriptors for each country of origin are 

given in Table 27. Except for DFTR for Morocco, the three countries 

of origin had similar trends for correlations among these 

descriptors. SYLD had significant positive correlations w i t h  SWT, 

PTHT, HTFP and SWT for a l l  countries of origin. Large significant 

postive correlations w e r e  found between CAW and FTHT f o r  the three 

countries. 

L.D. EDkmkon and A. Isnnil 

1.3.12. Screening for bean yellow mosaic virus (BYMV) resistance 

in faba bean 

'Iko hundred f a h  bean pure lines w e r e  evaluated, using a r t i f i c ia l  

aphid inomlation for thei r  reaction t o  B W  during 1991. Six faba 

bean lines, BPLs 1694, 1729, 1679, 1663, 1665, and 1767 showed a low 

disease index. However, such resistant lines were not uniform in 

their reaction t o  the virus. 

Within each line, individual plants behaved differently; some had 

mild symptoms, others had no symptoms but virus multiplication could 

be detected and a third group had no syrrp~toms and no virus 

mltiplication. 

Seeds of plants from each faba bean l ine representing the l as t  

category were harvested separately and w i l l  be increased the next 

season and re-evaluated. 

K. hlakkmk 



1 . 3 . U .  Qlaractarization of food, pasture and forage legrrmes 

Newly received chickpea germplasm (64) was multiplied and evaluated 

in a nonreplicated trial with two repeated local checks and. data on 

10 traits was collected. These accessions were mostly from olina 

and USSR with a few from Algeria and Wkey. One accession f r m  

C h i n a  (ILC: 8277) had a one hundred seed weight of 52.9 g. There 

were 277 new lentil accessions multiplied and evaluate3 in a 

nonreplicated trial with two repeated local checks and data on 10 

traits was collected. Most accessions were from Nepal with a few 

from Algeria and Morocco. Thirty-three new faba bean accessions 

from Algeria, China and Bulgaria were multiplied and evaluated for 

eight traits. Details of characterization are given in Table 2 in 

Section 1.1. of this report. 

New accessions of Medicaao, w, Lathyrus, w, Trifolium, 
and. other genera were multiplied and characterized for five traits 

(days to flowering, flower color, days to podding, days to maturity 

and frost damage). In general, there were problaus with frost 

damge in all multiplications of new accessions; most of these for 

all genera were from joint collection missions with NCMUT (Jordan) 

in 1989 and 1990. There were 590 new accessions of medics, all 

mllected from Jordan in 1989-90, multiplied with species 

identification and representative-herbarium specimens taken. New 

accessions of Vicia (87), Lathyrus (37), (34), Trifolium 

(363) ,  and of other genera (331) were multiplied with species 

identification and representative herbarium specimens taken. 

Details of the characterization are given in Table 2 in Section 1.1. 

L.D. libbertsan 

1.3.14. EMluation of medics of Jordanian origin 

Based on joint ecogecgraphical surveys with NUGUT of forage legumes 

in Jordan in 1989 and 1990, a joint evaluation expximent was 

conducted with N09RIT in the 1990191 season for the medics collected 



f m  these missions. The objectives for these evaluation 

expriments were: 1)  to multiply, characterize and store medic 

germplasm from the collection missions, 2) to identify genotyp=s 

which have useful characteristics for further development, and 3) to 

M e r  train NCAF3T counterpart staff in plant genetic resources 

management and evaluation skills. 

%ere were 313 medic accessions tested at Tel Hadya and 276 

tested at Baqa'a, Jordan (accessions from Jordan were cxmmn with 

Tel Hadya). ?he five checks used were IFNA 1991, 716, 2123, and the 

cultivars 'Circle Valley' and 'Jemlongl. Seeds were planted in 

Jiffy-7 pots December 9, 1990 and transplanted January 28, 1991 for 

both locations. Plot size was one row 3 m long with 1.35 m between 

Table 28. Descriptors evaluated for Jordanian medic accessions a t  
T e l  Hadya, Syria and Baqaua, Jordan, in 1990/91. 

Syria Jordan 

Frost damage (FROST) * 
Branche~/plant (BR) 
Random branch length (m) 
Longest branch length (BW) 
Pods/ inf lorescence (NODFF) 
Intemcde length (m) 
Days to flowering ( D m )  
Nodes to first inflorescence 
(WW 
Petiole length (PFIZN) 
Leaf area (LA) 
Days to maturity (MUIAT) 
Mudred pod weight (HFEW) 
Seeds/hundred pods (SDPHPD) 
Seed weight/hundred pods (HEW) 
Maturation period (MATP) 
'l'housarid seed weight (SWrT) 

Viability (VIABL) 
Grawth habit (a) 
Longest branch length (BIU,L) 
Branches/plant (BR) 
Pcds/inflorescence (FODFF) 
Internode length (INLN) 
Days to f lawering ( D m )  
Nodes to first inflorescence 
(NODFF) 
Petiole length (PETM) 
I iaf  area (LA) 
Peduncle length (PIDIN) 
Hurdred pod weight (HPOW) 
Seeds/hundred pods (SDF'HF'D) 
seed weight/hundred pods (HPSW) 
Days to podding ( D m )  
Spine length (SPINL) 
Spine hardiness (SPINH) 
Spine hook (SPINK) 
Vigor (VIGOR) 



plots and 20 plants per plot. The medic accessions were planted in 

an unreplicated nursery with systmatic planting of checks. 

Descriptors evaluated at the two locations are given in Table 28. 

There was little variation for phenolqical traits (Table 29), 

except MATP, the difference between DMAT and DFIR (-ed at the 

onset of flmering), which is a function of the length of the 

flawering pericd and maturation pericd. While there were similar 

mean D m R s  for both evaluation sites, the range was larger for 

Jordan by 10 days. Fxcept for ERLL, HDFW and NODFF, those descrip- 

tors =ed at both locations had similar means, ranges and C.V. s. 

Table 29. Distribution statistics for Jordanian medic accessions 
s ~ l u a t e d  at Tel liadya, , v ia  (312 accessions), and 
Baqa'a, ~ordan (274 accessions), during 1990/91. 

- -- 

Mean M i n .  Max. CV(%) 

Descriptor SYR JCR S W  JOW SYR JCR blR Jaw 

D m *  (days) 114 111 100 99 133 142 5.5 5.6 
DMAT (days) 170 - 117 - 180 - 6.8 - 
MATP (days) 56 - 9 - 80 - 23.2 - 
DPoD (days) - 152 - 145 - 157 - 2.2 
BR 5.4 5.2 2.6 0.8 9.8 9.0 20.8 22.3 
EUL (an) 24.2 34.9 6.0 13.6 59.6 57.8 31.5 24.8 
mm (an) 2.4 2.8 0.6 0.5 5.7 8.0 33.4 46.2 
LA 2.2 3.6 0.6 0.8 6.4 10.0 44.7 49.8 
FODPF 2.0 2.6 1.0 0.8 11.5 14.0 80.2 94.3 
Hpm (9) 11.3 9.2 0.1 0.2 25.0 25.7 56.1 57.1 
NODFF 3.5 7.3 0.8 3.0 7.2 15.0 34.0 26.5 
smr (s) 6.3 - 0.4 - 17.4 - 45.9 - 

* : Descriptor abbrevations as per text. 

There was considerable variation for FROST and VIGOR in these 

medic accessions, with more than 10% of the accessions rated with 

high frost tolerance and very vigorous (Table 30). Variation was 



Table 30. Frequency distributions for medic accessions for FROBT, 
Vim, SPm, SPm aad SPINK scored at Syria ard Jardan 
during 1990/91. 

-iptor/score Frequency (%) Location no. accessions 

Frost* 
1 
3 
5 
7 
9 

SPm*** 
Absent 27.5 
1-2 nml 36.6 
3-4 nml 22.1 
> 4 m  13.8 

SPm 
Absent 27.5 
Soft 10.5 
Semi-soft 18.5 
Hard 43.5 

Syria 

Jordan 

Jordan 

Jordan 

SPIM( Jordan 274 
Absent 27.5 
With hook 46.4 
Without hook 26.1 

* : 1 = very tolerant, 9 = q l e t e l y  drilled 
** : 1 = very strong vigor, 9 = very p r  vigor 
*** : Abbreviations of descriptors are as per text. 



also sukstantial for the spine descriptors SPINL, SPIMi and SPINK, 

with all possible scores well represented in these accessions. 

S. saifan (NCAlUT) an3 S. . . 
(PFW), L.D. IM;ertsan, A. 

skbdeh ard W. Bau Mcxlghlabay (mu') 



1 . 4 .  Agmecological characterization of Syrian durrrm wheat 

landraces 

Gerrrplasm evaluation results are often of limited. applicability, due 

to considerable genotype x environment interactions. Extrapolation 
of singlesite evaluation results is difficult or even impossible 

when genotype x enviromtal interactions are significant. To 

owrccane this problem, extensive multi-locational or multi-mml 

evaluation wculd be needed, although this is normally not possible 

because of financial constraints. Hence, an efficient evaluation 

methodology is required, in which the properties of large n-s of 

accessions in various clhntic conditions can be investigated. 

A,samhg that populations have evolved in their collection 

region, the agro-emlogical characteristics of the environment of 

origin will greatly determine, and should be useful in describing 

their genotypic constitution. Interactions of the genotype with 

different environments will determine plant grmth and developnent. 

It may thus be expct& that the environmental characteristics of 

the region of origin could be related to evaluation results at 

locations with other enviromtal conditions. Information on the 

location and environmental characteristics of collecting sites is 

rmtinely recorded, h t  althouqh this passport and collection 

information is as Valuable as the seeds themselves in view of 

assessrwt of their properties, it is seldconly considered in 

retation of field trials. 

Collecting missions for durum wheat landra- [Triticum tumidum 

L. var. (Cesf.) Mackey] in various parts of Syria in 1987 and IT-- 
1988 yielded a total of 185 populations. Fifty-nine of these had 

their putative origin at or in the vicinity of their collection 

sites, and were considered representative for their respective 



environments. 

Since rainfall amwnt and distribution is a dcwinant factor in 

dry matter production in arid envirorrm~ts, four locations in Syria, 

charaderized by different long-term rainfall averages, were 

selected for agrommic evaluation: Tel Hadya, Breda, H a n s  and 

I'Zra'a. The experiments were qrm in 1988-89 and 1989-90 for all 

locations, h t  observations for Tel Hadya 1988-89 were discarded 

since plants matured in March, possibly due to residual herbicides. 

Actual rainfall (Table 31) was belaw average in both seasons. Harrs 

did not receive particularly more precipitation than the other 

sites, hawever,. for both seasons of the experiment, the soil 

contained residual moisture from rainfall or irrigation in the 

previous season. 

Table 31. Total seasonal precipitation at the four evaluation sites. 

Location Season Total seasonal 
precipitation (mu) 

Tel Hadya 
Breda 

Hows 

Izra a 

* : additional soil moisture of previous season available to crop. - 1 For each expriment, 38 landrace populations and 3 checks were 
' sawn at two levels of nutrient availability in two replicates. 
Natural fertility represented one level of nutrient availability, 

the other level was created through additional nitrogen and 

@ms@rus application. A randomized oamplete block design with two 0 





replicates was used for each eqnziment. A combined analysis of 

variance was done for Breda, Homs and Izra'a. 

The study's overall objective is to develop a mthcd that enables 

the application of results of a single-evaluation for forecasting 

crop behaviour in other years and at locations with different 

climatic conditions. This report relates evaluation results to the 

agro-emlqy of collection regions, and studies classification of 

plant characters in collection regions and landrace groups. 

1.4.1.1. Yield observations 

Evaluation results as mean values over all landrace populations per 

location, year and fertilizer level are presented in Table 32. 

Considerable differences were observed among locations. H m  shwed 

satisfadory performance in both seasons, and to a lesser extent 

Izra'a in 1990, whereas the other locations and years showed very 

low yields. 

Mean grain yield of landraces was lower than that of one or more 

of the checks H c w e v e r ,  maximum grain yield was achieved by 

indivictual landraces (Fig. 15). Only in the highest yielding 

experiment ( H a w  1989, with additional fertilizer), was Cham 3 

highest yielding. Inmany cases, fertilizer application resulted in 

a decrease of kernel density and grain yield (Table 32). 

Relating grain yield to regions of origin was difficult. At best, 

weak tendencies could be identified, indicating that landrace 

populations originating from muntainous areas performed relatively 

well in high yielding experiments. Regions with intermediate 

climatic conditions, e.g. Idleb, northeastern Syria, H m  and 

Hauran, provided populations that yielded relatively rderate to 

good in all experiments. 

Although variation within landrace groups was also high, 

differentiation with resped to grain yield on the basis of landraw 

groups proved more successful than based on regions of origin (Table 
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33) . Haurani, the most widespread landrace within Syria, performed 

relatively well to very well in all experiments, in contrast to 

Baladi, which generally performed relatively poorly. The Bayadi, 

Midi and Shihani landrace groups were highest yielding in the 

lawest, medium and highest yielding experiments, respectively. 

Sheirieh performed well, except in the lawest yielding experiment, 

ard the performance of m i  was variable. 

This mre pronounced stratification suggests that g e n o m  

within landrace groups are relatively uniform. Nevertheless, it 

remains probable that plant characters are largely determined by the 

environment in the domestication area. If so, then it must be 

concluded that since the fifth millenium B.C., durum wheat landrace 

groups evolved within relatively small areas with specific climatic 

conditions, followed by dispersion of some groups without losing 

their characteristics. 'Ihis probably has oamred only recently, 

otherwise dispersed landrace groups w l d  have been less uniform in 

agronomic characteristics due to different environmental pressures. 

Yields of landraces under sub-optimal conditions demonstrated 

that selection of locally adapted plants can contribute to achieving 

breeding goals. Although in general, certain landraces possess 

desirable traits lacking in other germplasm, such as resistance to 

drought and cold, early plant vigour and long peduncle, these are 

not cammon to all landraces. Furthermore, ladrace populations 

shming superior performance under all conditions could not be 

identified in these trials. Hi* variability in grain yield of 

landrace populations was observed, which indicates differential 

response to enviromtal variation (genotype x environmental 
interaction). This m y  be related to the fact that traditional 

Syrian agriculture has developed geographical diversification of 

pqxlations with their buffer capacity based on their genotypically 

hetercgeneous nature which adjusts for seasonal enviromtal 

variation. 
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1.4.1.2. Plant characters and site -istics 

The pattern of interrelationships among plant &araders in 

different expriments was comparable. This consistency facilitates 

interpretation of relationships between collection site an3 plant. 

characteristics at evaluation, and the interpretation of a specific 

experiment in terms of forecasting crop behaviour under different 

q r d  conditions. 

Latitude and altitude of the collection sites were rarely 

significantly correlated to any of the plant characters, and 

longitude and soil P only in a few cases. However, annual rainfall, 

summer maximum temperature, winter m i n k  temperature, potential 

annual evaptraspiration, soil organic matter content and total soil 

N content were significantly correlated to plant characters in 

higher frequencies. Harvest index and number of kernels per spike 

and, to a lesser extent, grain yield an3 spike density were the 

plant characters most frequently significantly correlated to site 

characteristics (Table 34). 

1.4.1.3. Evaluation of frost tolerance 

Law temperature tolerance is a desirable plant characteristic for 

autumn-sown cereals in continental and mountainous areas of the 

Mediterranean region, which are characterized by winter and 

unpredictable late frosts in spring. Landraces are a source for 

cold tolerance in cereal breeding, since same possess a wide genetic 

variation for this character. 

EMluatiori for frost tolerance was conducted at Tel Hadya, during 

the 1989-90 crop cycle. A two-week period of below-zero daily 

minimum temperatures was recorded at the beginning of 1990. Wing 

the remainder of January and February a nwlber of shorter periods 

with night-frosts of decreasing severity cxxurred. In March a one- 

week period of frosts occurred with a minimum of -8.9 T. *ereas 

early season frosts are characteristic for the climate at Tel Hadya,  





the probability of such severe frosts after mid-March, hmever, m y  

be as low as once in a century. 

lhis m a t u r e  pattern provided an opportunity to evaluate 

tolerance in locally evolved landrace germplasm to hth early and 

late season frosts. The January frost period coincided with early 

tiller%, and the March frosts cccumed just before the plants 

reached the first node stage. 

The January frosts caused little apparent foliar damage. 

Germplasm evolved in Syria is presumably well adapted to local 

enviromtal conditions. Durum wheat, since it evolved in the 

fifth millenim B.C. in the Fertile Crescent from cultivated ermoer, 

has yearly been exposed to local temperature regimes, such as early 

season frosts. The little damage caused by the early frosts in 

January, which were not particularly severe, suggests that pre-frost 

acclktation was sufficient, and that tolerance has evolved 

naturally. 

Severe foliar damage due to late frosts occurred to landrace 

populations originating from the coastal region of TartMls and the 

western littoral muntains (Table 35). Although the probability of 

severe frosts in March is very low, and this specific environmental 

condition may have had minor evolutionary influence, observations 

indicate that tolerance to late season frosts is determined by most 

probably law temperatures during earlier winter mnths. ming the 

months November - March, mean minimum temperatures inland are lower 

than in coastal regions, which is reflected in higher cold tolerance 

of germplasm originating from inland regions. 

Classification of landrace populations into landrace groups gave 

a bimodal distrhtion: the Baladi landrace group showed a mean 

damage score of 4.0, whereas other groups scored an average of 1.6. 

This corresponds with the geographical distribution pattern of the 

Baladi landrace group, which was collected mainly from the coastal 

region of Tartous, whereas other landrace groups originated from 



Table 35. Late March frost damage to check varieties and n c e s ,  
classified per region of collection and rice group. 

nmber of frost danmge* 
populations - w e  

Checks 
Haurani 
Cham1 
Cham3 

Rsgions of collection 
Tartous 
Homs 
Hauran 
Jezira 
Xeppo 
Idleb 

Landrace groups 
Baladi 
Sheirieh 
fhmri  
Nab e l  Jam1 
Haurani 
Eayadi 
Sweidi 
Shihani 

Overall rn 49 2.3 

* : measured on a 0-9 scale: 0 = no damage, 9 = 90% or more 
damaged. 

other parts of the country. 

1.4.1.4. Resistance to fungal diseases 

Indigenous landrace germplasm often possesses w e l l  functioning 

resistance against locally prevalent diseases, since natural 

selection is likely t o  be successful in creating the most stable 



q l e x  of resistance loci, alleles and gem+qps. Therefore, 

landraces are an important scurce of resistance in plant h e .  

m e  presence of disease resistance in landraces can be related to 

the geographical distrikution of disease incidence, as determined by 

aqro-ecolcqical characteristics of cultivation areas affectirq 

disease development. Such infannation is helpful in planning 

germplasm collection missions. 

Fourty-nine landrace populations were evaluated for response to 

the fungal diseases common bunt [Tilletia foetida (Wall.) Liro a d  

T. caries (DC) Tull.] , yellw rust [Puccinia striiformis Westend. f. 
sp. tritici], and septoria blo'Cch [Mvaxmhaerella maminicola 

(Funkel) Sand. 1, which are the most frequently encantered wheat 

diseases in Syria. 

In general, resistance levels to cammon bunt of the populations 

collected more inland, i.e., the Hauran, Alepp and Jezira regions 

were highest (Table 36). ?he highest average severity for yellow 

rust was found in populations originating from coastal sites and the 

Jezira region. Regions with low average severity could not be 

identified. Yellow rust reaction type varied widely for mmt 

regions, although the majority of individual population soores fell 

in the categories moderate and moderately susceptible. No regions 

were characterized by low mean scores for septoria blotch, and on 

average, susceptibility to septoria blotch appears cammon in durum 

wheat landraces from Syria. 

It appears that host resistance was positively (common bunt and 

septoria blotch) or negatively (yellow rust) related to 

environmental characteristics favourable for developrat of that 

particular disease, and to disease incidence, in the collection 

regions. The negative relationship in the case of yellow rust oould 

not be explained. 

Landrace groups were characterized by different levels of disease 

resistances. Variation in response to the three diseases was 
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generally higher among landrace groups than among regions, as was 

also 0-ed in the case of phenotypical variation patterns of 

plant characters of the same material. 

Collection and evaluation of landrace germplasm may therefore 

best be organized according to collection regions established on the 

basis of agro-ecological information, in carbination with a 

taxoncnnic classification into landrace groups, hich could yield the 

widest variation. 

1.4.1.5. Glutenin and phenotypic diversity 

Glutenin and phemtypic diversity of the landrace populations was 

ampred and related to geographical and climatological 

characteristics. Copsition of the high molecular weight subunits 

of the storage protein glutenin fraction in the kernels was analysed 

via Sodium Dodecyl Sulphate - Polyacrylamide Gel Eleztrophoresis 
(SDS-PAGE). Glutenin diversity was determined using GREGoRNS' 

level of population differentiation (6.,) and the SHANNON-WEaVER index 

(I). The phenotypic diversity was determined on the basis of the 

coefficients of variation of 10 phenological and morphological 

traits (mu Annual Report 1990) . 
Five Glu-A1 and nine Glu-B1 alleles that had not yet been 

described were found. ?he glutenin diversity indices appeared 

hiqhly correlated (Table 37). A highly significant positive 

correlation coefficient between the glutenin and phenotypic 

diversity indices was fad, hich suggests that both types measure 

genetic diversity, although their genetic bases are obviously 

different. 

Four types of geographic distrjlxltion of alleles were 

distinguished: (a) alleles that are carmnon and widely distrjlxlted (6 

alleles), (b) alleles that are common in a restricted area (7), (c) 
alleles that appear in two random populations (6), and (d) alleles 

that are very rare and appear in only one population (6). All 



Table 37. Correlation coefficients between estimates of genetic and 
phenotypic diversity indices w i t h i n  Syrian dunnu wheat 
landrace populations. All values are significant at p = 
0.01. 

Diversity 
index 

Diversity index 

~ T , W  : GRBXIRNS' level of population differentiation based on 
banding patterns of grain glutenin. 

: m R I U S '  level of population differentiation based on 
glutenin alleles. 

I : SHANNON-WEAVER index. 
% : averagenomlized~enotypiccoefficient of variation. 

cammon glutenin alleles were found in landraces from the western 

coastal and mountainous part of Syria, which could indicate that 
genetic material is introduced into the eastern part of the 

M e i i t e r r m  basin from other regions, from where alleles are 

di-ted further. 

Populations with the highest diversity indices originated from 

the coastal areas and adjacent mountains, the northwestern part of 

the country, the area around Dannscus, and the Hauran, whereas the 

lawest genetic diversity was found in populations from eastern 

Syria. This distrhtion has its parallel in environmental site 

characteristics, although correlations of site characteristics were 

stronger with the glutenin diversity indices than with the 

phenotypic diversity index (Table 38). All indices were positively 

correlated with annual precipitation, m i n h  January tmperature 

and altitude of the collection site. There was a negative 

correlation between genetic diversity and the n?axirmrm August 



Table 38. Correlation coefficients between estimates of diversity 
w i t h i n  populations and environmental site characteristics. 

Diversity Altitude Annual Max. August Min. January 
index rainfall teperature tempera'=- 

'T W 0.259* 0.408** -0.480** 0.249* 

'TW : GREORIUS1 level of population differentiation based on 
banding patterns of grain glutenin 

'~fi : GREORIUS1 level of population differentiation based on 
glutenin alleles 

* : significant at p < 0.05 
** : significant at p < 0.01 

temperature. ~XUS, there appears to be a negative correlation 

between diversity and yield limiting fadors, such as late season 

water shortage and heat stress. 

;' - 1.4.1.6. Conclusions 

d i m  derate climtic conditions provided lardraces with 

relatively stable yields. ?his observation supports the practice of I 
utilization of germplasm from such regions. Germplasm from regions 

with extreme environmental conditions should be useful for specific 

stress factors. An example is tolerance to late frosts, which is 

most likely to be found in germplasm originating from inland 

regions, where mean minimum winter temperatures are lower than in 

Coastal areas. 

Results of yield and disease evaluations showed that an effective 

first step in evaluation of landrace germplasm seems to be taxonomic 

sub-classif ication into lardrace groups, followed by agroncdc 



evaluation of a representative part of the collection. F'redidion 

of the best performing accessions seems unlikely, but the fact that 

a number of correlations between collection site characteristics and 

evaluation results appear to have wider validity, suggests that 

exprimental establishment of such relationships may lead to 

identification of gr- fram which succ-essN selections or crosses 

are most likely to be made. 

Because of the significant positive correlation coefficient 

between the glutenin and phenotypic diversity indices, the higher 

correlations sham by glutenin diversity indices with site 

characteristics as compared to the phenotypic diversity index, and 

because glutenin diversity is easier to determine and is independent 

of environmental influences, this index seems most suitable for 

diversity studies. 

A. J&~JS, O.F. MamL~k, M.M. Naohit (k&h Cereal -t 

-) and Ih.J.L. Mn Hintrrm (&tI"e fQ?? Genetic -, the 

Netber1ands) 

1.4.2. Strategies for wheat germplasm conservation in Ethiopia 

'Ihe variation in Ethiopian tetraploid wheats was so great when 

K 4 W  explored that region in 1927 that he mistakenly classified 
Abyssinia as a 'center of origin'. Later VAVILOV (1951) concluded 

that it was a 'center of diversity' since no wild wheat relatives 

were found, and HARUN (1971) confirmed that the center of origin of 

all wheats was in the 'fertile crescent' of the Near East. 

Wheat is grown mostly on the plateau in Ethiopia at an elevation 

of 1600-2900 meters ahove sea level. In addition to Triticum- 

and T. aestiwm, other primitive forms such as T. aethio~iann, T. 
polonicum, T. dicoccum, g. wmwctum, andT. aestiwm ssp. aestivum 

(formerly knmm as ssp. wlqare) are also qrm, occasionally in 

mixtures. Hawever, most of these are early mturity types with a 

high prcentage of anthocyanin in the kernel coats as well as 



d a n i n  in the spikes. It has been okserved that kernel 

pigmentation is influenced to same extent by altitude. In many 

areas of wheat cultivation in Ethiopia farmers associate the purple 

color of kernels with more nutritious bread-making qualities as well 

as higher yields. 

At present, the gene bank of the Plant Genetic Resources 

Center/Ethiopia (FGFC/E) at Addis Ababa has a total of 10825 cereal 

accessions, which includes 2675 accessions collected locally and 

4429 accessions received as repatriation from other institutions. 

Almost all material from Ethiopia in this collection are landraces 

with a large number of distinct morphotypes since it is cammon to 

find farmers growing d-, bread, poulard and club wheats in the 

same field. This heterogeneity of f o m  presents same problems to 

the gene bank manager and users such as plant breeders. In order to 

minimize these difficulties and constraints to utilization, the 

FGRC/E at Addis Ababa, in collaboration with the University of 

Reaaing, UK, and the Genetic Resources Unit, ICARDA, has begun a 

collaborative research study to separate each cmpnent of these 

heterogeneous populations on the basis of morphological characters, 

and to evaluate them both at Debre Zeit, Ethiopia (alt. 1900 m) , and 
at Tel Hadya, Syria (alt. 350 m). The results will be used to 

a Ph.D. thesis by Mr. M L U  MEKBIB who is the scientist in 

charge of evaluation and utilization of germplasm at =C/E. 

Ethiopian bheats are important because of their rust resistance, 

long coleoj?tile, short culm, law tillering, earliness, and 

resistance to drought. They can survive deep seeding. On the other 

hand, they can also possess susceptibility to leaf rust, although 

they are highly resistant to stem rust and, in addition, have weak 

straw and are prone to lodging if fertilizers are applied. 'Ihey 

also tend to be low yielding although more tolerant to heat and 

moisture stress. Their use in breeding has remained limited because 

of insufficient hawledge on their variability and utility of 



specific traits with desirable genes. 

A collection of 64 m o r p h o ~  separated frm 18 original 

population samples of old landraces, wkich were all collected frm 

over 2500 m altitude by FGRC/E, were sawn at Tel Hadya together with 

Boohai and DZ 04118 as Ekhiopian checks, and Haurani and Cham 1 as 

local checks. Expriment design was in a randomized block in three 

replicates with 3 raws each of 0.5 m in length with 20 an between 

the raws and 40 an between the accessions. Sprinkler irrigation of 

25 m was applied three times during early spring due to lack of 

rain. Over 20 physio-morphological characters were recorded in the 

field and 1000-kw, protein content ( %  and vitreousness was 

recorded in the laboratory. 

Grain aualitv characteristics of Ethio~ian wheats 
After harvest the 64 mrphotypes were sent to the Cereal Quality 

Laboratory at the Cereal Improvement Program for evaluation of 1000- 

kw, protein content ( %  and seed color. Scoring the total protein 

content in the kernels was carried out using the Near-Infrared 

Reflectance (NIR) analyzer, and every 10th sample was also subjected 

to monitoring by the micro Kjeldahl test to verify the accuracy of 

the method. Only two morphotypes had very high protein content 

(> 16%), whereas three had a high protein content (14.5-14.9%) and 

these were characterized by brown to purple colored kernels. The 

rest had a low or very low protein content. Eight m r p h o ~  had 

a 1000-kw between 27-32 g classifying them as small, and eight were 

between 33-39 g and were considered as medium (WILLIAMS & a., 
1986). The rest of the morphotyps were considered very small 

seeded. 'Ihese results confirm the generally low yielding 

characteristics of the old Ethiopian wheats. Table 39 presents the 

protein content and 1000-kw of morphotypes derived from selected 

landraces. Simple statistics of these two important quality 

characters are given in Table 40. 



Table 39. -in quality charaderistics of sane pranisiag 
morphotypes of W c e s  fran Ethiopia. 

m.* TKW Protein Seed no. nW Protein Geed 
(g) (%I color** (g) (%I -lor 

H&~-J Protein Content & 

Medium 1000-kw Igl 

* : no. refers to mrphotype number. 
** : color ccdes: S = Straw, B = Brawn, and P = Purple 

Table 40. S-le statistics for protein content and 1000-kw of 64 
landaces of wheat fran Ethiopia. 

Mean c.V. Min. Max. Range variance 

Protein content & 

11.7 13.7 8.3 16.4 8.1 2.6 

1000-kw Igl 

26.6 19.2 16.7 39.1 22.4 26.3 



EledroDhoretic variation & aliadins 
Initial results from electrophoretic studies on gliadins (storage 

proteins of kheat) by the method suggested by 'IXACHUK & MELUSH 

(1980) seem to indicate a high degree of genetic variation in these 

landraces, as can be expcted .  In at least two original population 

samples (Nos 5027 and 6984) the almost entire high-rnolecular-weight 

(HMW) cwega-gliadin ccmpnent was missing. In another case, the 

within mqmnents gliadin banding patterns were identical (aocession 

No. 214601) or very heterqeneous (accession No. 214602) , both of 
which were separated as two different morphotypes from a single 

original landrace population (accession No. 204709). This one 

again shms that gliadin banding patterns are independent of the 

hacgeneity and heterqeneity of morphotypes. 

Research on primitive germplasm from Ethiopia is continuing at 

the University of Reading and at the Genetic Resources Unit, ICARDA, 

and results so far indicate that the material is extremely 

interesting and a valuable addition to the world collection being 

maintained at the gene bank at ICARDA. 

H. Mekhib (-/E, M i k  Rbaba, Ethiopia), A.B. F ' , H. Aztunji 

B.  Pickersgill (Univezsity of asadirag, UK) 

1.4.3. Taxonanicstudyof~ilops 

In the frame work of the taxonconic revision of Aecrilow and the wild 

species of Triticwn the herbaria of the follming institutions were 

visited, partly in canjunction with collection missions (nmtxx of 

inspeded herbarium sheets between brackets): the A1 Faateh 

University (63), Tripoli, Libya; the N.I. Vavilov All-Union 

Institute for Plant Industry (133) and the V.L. Komarov Botanicdl 

Institute of the Academy of Sciences of the USSR (1459)) both in St. 

Petersbuzq, msia; the Botanical Institute of the ~ ~ i a  Aca- 

of sciences (235) , Ashkhabad, Whenia; the Institute of Botany, 
Uzbek Academy of Sciences, (372)) Tashkent, uzbekistan. Especially 



the herbaria in the former USSR yielded unique information on the 

distrbtion of Aeqilow in that country. Former ICARDA visiting 

scientist Dr Z. ~~V was here of invaluable help as nearly 

all labels had to be translated from Cyrillic-written a i a n  to 

mglish. These data add to the valuable germplasm that was 

collected in this region in June-July 1991. 

IXrirq herbarium and literature studies in the Netherlands and 

U.K. material was d e d  from the herbaria of Bratislava (47), 

Copenhagen 497), Gatersleben (163), Kew (382), Pisa (39) and 

Washington (501); during a short trip to the U.S.A. material was 

studied from the herbaria at Chicago (126), Davis (56), New York 

(195) , Riverside (700) , and St. Louis (326) . Material studied in 

the Netherlands was received on loan by the Laboratory for Plant 

Taxonomy of the Agricultural University at Wageninsen. 

As a result of this work the so-called ttspecial parttt of the 

taxoncnnic revision was nearly completed during 1991. Presentation 

of data in the special part, which deals with the taw at genus- and 

species level, is illustrated here with the example of Aeailccs 

crassa. The so-called "general parttt consists of chapters on, 

amongst others, morphology, phylogeny, ecology, distrhtion, 

relationships with other genera in the next higher taxa (such as 

tribes), and serves to put the studied taxon in a wider perspective. 

Before properly understanding the presentation of data below it may 

be helpful to consider the role of taxonomic research in general and 

to see its place in the genetic resources activities. 
LAWRENCE (1951), in his ttTaxonomy of Vascular Plants" defined 

taxoncony as follows: "It is a science that includes identification, 

namenclature and classification of objects of biological origin; 

when limited to plants it is often referred to as systematic 

botanytt. The three elements of this definition can be explained as 

follows: 



Identification is the determination of a taxon (such as a 

species) as being identical with or similar to another and already 

h a i n  element. 

Namenclature deals with the determination of the correct 

scientific name of a known plant according to a nomenclatural 

system, thus providing a means by which it can be referred. For 

plants this system is provided by the wInternational Code for 

Botanical Namenclaturen or ICBN. 

Classification is the placing of a plant in groups or taxa 

according to a particular plan or sequence (species in a genus, 

genera in families etc.). The particular plan may be widely 

differing: from purely morpholqic to, for instance, strictly 

genomic. 

As a result of his work a taxonomist should be able at the end 

of, especially, a monographic study of a (plant) group to answer the 

follawing questions: 

- How can they be recognised? (identification) 
- What is their correct and unambiguous name? (nanenclature) 
- What are their closest relatives? Any other plants with similar 

properties or comparable genetic systems? (classification) 

- Were do they grow? (distribution) 
- In what kind of habitat? (ecology) 

- Any useful properties? (uses) 

A clear, preferably concise, system in a group of crop relatives is 

most important for a gene bank. This enables researchers more 

easily to became sure about the identity of their materials, and 

gene bank managers to hand out correctly identified seeds, bearing, 

ideally, names that are agreed upon by all users. Obviously the 

possibility to ame up with concise revisions varies widely among 

nops and their wild relatives. Genera such as Pennisetm, 



Phaseolus and will remain ccanplex and large, while L~LS and 
a will remain mall. Within Aeclilw it proved possible to r&ce 

the amount of accepted taxa to roughly 10% of its last revision 

(HAMMER 1980), making gene bank mgement of this group a lot 

easier. 

Most present-day taxonomic revisions try to create order into the 

often chaotic legacy of taxonomic, floristic, regional and/or 

monographic work that has been done before on the particular group. 

In the case of Aegilo~rj this is aggravate3 by the fad that (1) part 

of the genus occurs in Europe, the botanically mast intensively 

studied part of the world, and (2) because of its obvious importance 

as direct relative to one of the world's most important mop, 

wheat. 

With the inventory almost wnipleted the results for the taxonany 

nomenclature of Aesilom are as follows: G 
1. There are 443 names published in Aesilo~s at the genus (and 

hybrid-genus) level or below (including sulqenus, section, species, 

subspecies, variety, subvariety and form), of which 390 are at the 

species level or below; in addition there are 98 names published in 

Triticum at (hybrid-) genus level and below; 10 ~ m e s  published in 

Anblvopylum; and 21 names in the hybrid genus x Aeailotriticum. 
2. This present total of 572 names (probably qxnding to around 

585 after campletion of the survey) is rvnhl to be cambined with a 

taxonomic concept which uses more broadly defined taxa, lmping many 

smaller ones together rather than keeping them separate. Zhe 

results are for Aesilm: 1 genus, 5 sections, 22 species and 5 

varieties (33 names in total); for Amblv013YLUrn: 1 genus, 1 species 

and 1 variety (3 names in total); for the hybrid genus x 

Aeailotriticum: 1 genus and around 20 "species" (that is: natural 

hybrids or anphidiploids described as such). 

3. Sulivision of a genus in sulqenera or sections (or both) is, 



in my opinion, largely a matter of taste and for use in problems 

with identification. Although in the case of Aecrilorx the extensive 

-ledge of the genome systems has added extra weiqht to propmed 

suMivisions of the genus, and this will also be the case in the new i 
revision. -'. 
T!-E exanple of &. crassa, presented belaw, involves 19 names at 

various levels, as well as two ploidy levels (tetraploid and 

hexaploid) . Material described as &. trivialis, and reported to be 
hexaploid, did not show any morphological characters warranting a 

seprate status. The example demonstrates the role of the ICBN in 

that the very name trivialis from its nomenclature is illegitimate 

in view of Article 63.1. When ZHUKOVSKY published his revision in 

1928 he sutiiivided &. crassa into the ssp. macrathera, vavilovii 
(later at species level), and trivialis. The last subspecies was 

described as being the "typical form", and according to A r t .  63.1 

the name crassa should have been used instead as the so-called 

autonym. 

When first described each taxon must be identified with a so- 

called namenclatural - to which the new name is attached (Arts.  

7.1. - 7.3). In the exmple belm these types are indicated; the 

holotype being that sample from where the author's herbarium is 

placed (in the case of &. crassa this is the BOISSIER herbarium at 
~eneva, coded as ~~01.5). ~lso indicated are the homotmic 

m r r v m s ,  which are ~ m e s  in various canbinations that are based on 
the saxe type (collection). Usually this is only one name; the case 

of platyathera / mcrathera, however, shcws two ~ m e s  related to the 

same type. Also listed are the heterotvpic svnonvms. These are 

taw based on different types of which the revisor of a group 

concludes that they belong to one and the saxe (newly defined) 

twon.  As a result all listed names and canbinations eventually 

fall under &. crassa, using a wide concept that includes all the 



variation observed that was previous ly  given separate status. 

As is usual in taxoncanic pub l i ca t ions  ~ m e s  are f o l l m e d  by a 

listing of  r e l e v a n t  literature dea l ing  wi th  the taxon. In the 

ewmple given this is shortened t o  mainly ( r ecen t )  f l o r i s t i c s  and 

the two previous mncyraphs (ZHUKOVSKY 1928 and ETG 1929). 

Aeqilops crassa M i s s .  

Bo i s s i e r ,  Diagn. p l .  orient., . 1,7: 129 (1846), F1. o r i e n t .  

5: 677 (1884): Post, F1. Syria (ed. 1) 900 (1896), (ed. 2) 2: 787 

(1933); Zhukovsky, Bull .  Appl. Mt. ,  Gen., P1. Breeding 18(1) :  456, 

550 (1928); Eig,  Rep. spec. nov. reg. veget . ,  Beih. 55: 91  (1929a, 

as var. tmica); Nevski i n  K m o v  (ed . ) ,  F1. URSS 2: 671 (1934, 

m i a n )  / 535 (1963, Erql i sh)  ; Parsa,  F1. I r a n  5: 825 (1952); 
. . 

Omhnmkov, F1. Tadschikistan SSR 1: 338 (1957) ; Mwterde,  Nouv. 

F1. Liban, S y r i e  1: 151 (1966); Bor in Rech inger ,  El.  W l a n d  I r a q  

111 (1964), F1. Iranica 70/30: 194 (1970, as var. crassa); Bor, F1. 

I r a q  9: 180 (1968, as var. c ras sa )  ; Goloskokov, Ill. d e t .  Kazachstan 

p l .  1: 124 (1969); Takhtadzjan & Fedorov, F1. ere- (ed. 2) 366 

(1972); Tzvelev in Fedorov (ed.), Zlaki  SSSR: 158 (1976, Ftussian) / 
226 (1984, Rqlish);  HKnmer, Feddes Rep. 91: 234 (1980b, as ssp .  

crassa var. crassa fo .  crassa) ; Miqushova & Chakimova, Bull .  WIR 

119: 76 (1982); Davis, El.  W k e y  9: 238 (1985, as ssp. c r a s s a ) ;  

N i k i t i n  & Geldykhanov, Descr. P1. Turkiwnistan 46 (1988). 

Type: ( I r an )  Ad canales in p l a n i t i e  p r o p  ruinas u r b i s  

Perseplis, 16.1V.1842, KotschV248 (holo: G-EDIS; iso: BM, C, K, L, 

LEI m, om, PI ;  

Hamtypic synonyms: 

Trit icum crassum (Boiss. ) Aitch. & Helmsl. ; Aitchison & H e h s l e y ,  

Trans. Linn. Soc., Ser. 2,3: 127 (1888) ; Kimber & F e l m ,  W i l d  

Wheat 72 (1987). 

Gas-vrum crassm (Miss. ) A. Zve; A. Lijve, Feddes Rep. 95: 

501 (1984). 





Heterotypic synonyms: 

Aailow ~latvathera Jaub. & Spach; Jaubert & Spach, 111. pl. 

orient. 4: 17, Tab. 313 (1851). Type: (Wkey / Syria / Iraq) 

llMesoptamiall, inter Mardin et Mosd, Auher-Elov 2913 (holo: P; 
iso: EN, K, OXF). Homotypic synonyms: AesiloPs crassa hiss. var. f i  
macrathera Boiss.; Boissier, F1. orient. 5: 677 (1884). Triticwr 

crassum (Boiss.) Aitch. & Helmsl. var. macratherum (Bois~.) Wll.; 

Thellung, F1. adv. Montpellier 150 (1912). Aezfilm crassa Boiss. 

ssp. mamathera (Boiss.) Zhuk.; Zhukovsky, Bull. -1. Bot., Gen., 

Pl. Breeding 18(1) : 553 (1928). m. s u m l .  
Awilops crassa Boiss. var. flavescens Pop.; Popova, Bull. -1. 

Bot., P1. Breeding 13: 477 (1923). Type: (Kazachstan / Uzbekistan) 
l'Wkestanll, Syr-Darja, Powva s.n. (holo: LE ? not seen) . 

Aailops crassa Boiss. var. fuliqinosa Pop.; Popova, Bull. -1. 

Bot., P1. Breeding 13: 477 (1923). w. m. T y p :  (Kazachstan / 
Uzbekistan) "Turkestan", Syr-Darja, Powva s.n. (holo: LE ? not 

seen). Homotypic synonym: Aeqilo~s crassa Boiss. fo. fuliqinosa 

(Pop.) Hammer, Feddes Rep. 91: 234 (1980b). 

AailoDs crassa Boiss. var. Nbiqinosa Pop.; PO-, Bull. -1. 

Bot., P1. Breeding 13: 477 (1923). w. m. Type: (Kazachstan / 

(See left page) Fig. 16. AwiloPs crassa. 1, habitus (x 1/2) ; 2, 
spike (x 3/4) ; 2a, enlarged part of spike, showing spikelets in situ 
(x 2 112); 3a, abaxial side of leaf, midway (x 2); 3b, adaxial side 
of 3a (x 2); 4, stem, leaf sheath, ears and leaf blade (x 2); 5-7, 
lawest floret of lowest fertile spikelet in a spike: 5, glume, 6, 
l m ,  7, palea with immature seed (5-7 all x 2 112); 8-13, spikelet 
in centre of spike: 8, g b ~ ,  9, lemma, 10, palea with innnature seed 
(8-10 lowest floret of the spikelet), 11, l m  of upper glume of 
spikelet, 12, l m  of third fertile floret, 13, l m  of fourth 
fertile floret (8-13 all x 2 1/2); 14-17 apical spikelet: 14, glume 
of lower floret (x 2 1/2), 15, lemma of lawer floret (x l), 16, 
g l m  of upper floret (x 2 112) , 17, lemma of upper floret (x 1) ; 
18a, dorsal side of mature seed (x 2 112); 18b, ventral side of 
mature seed (x 2 112). 1-18 from Humeid et al. BElW 6-6. 



Uzbekistan) "Turkestan", Syr--a, Powva s.n. (holo: LE 7 not 

seen). Hcarotypic synonym: Aecrilocs crassa Boiss. fo. rubiahcea 

(Pop.) Harmner, F&es Rep. 91: 234 (1980b). 

Aeailo~ crassa Boiss. var. crlumiaristata Eig; Eig, Will. Soc. 

W. Wve, %r. 2(19): 328 (1928), Rep. spec. nov. reg. veget., 

Beih. 55: 92 (1929a). Typ: (Turhwnia / Uzbekistan) Amu-Darja, 
30. IV. 1915, Pomv(a) s.n. (holo: LE, not seen) . (added in E I G  1929a: 

Afghanistan, Badghis, Aitchison 461 (holo: K; iso: A, BM, LE) and 

(Iran), prov. Hamadan, Pichler s.n. (holo: G-BOIS). Homotypic 

synonym: GCistro~YrUrn crlumiaristatum (Eig) A. Lijve & McGuire; A. 

Lijve, F&es Rep. 95: 502 (1984). 

Aeailocs crassa Boiss. ssp. trivialis Zhuk.; Zhukovsky, Bull. 

Appl. Bot., Gen., PI. Breeding 18(1): 554 (1928). m. h. Typ:  

not indicated. Homotypic synonym: Aecrilops trivialis (Zhuk.) Kigush. 

& Chakim.; Migushova & Chakimova, Bull. WIR 119: 76 (1982). 

Diagnostic characters: Rohst, loosely tufted annuals; plant 

height excluding spike awns (10-)20-40 cm; spikes moniliform (= like 

a string of beads) , with 0-2 rudimentairy anri (4-) 6-9 (-12) fertile 

spikelets; glumes densely covered with closely adpressed, whitish 

hairs; lemmas gradually tapering into long, flat awns that are wide 

at the base; lemm awns more strongly developed towards apical part 

of spike; spike disarticulating barrel-shaped (that is a spikelet 

with the rachilla of the next higher spikelet falls as a unit). 

(Description: ) 

Distribution: central, western and northwestern Iran, southward 

to Shiraz prov.; central and northern Iraq; northern Afghanistan; 

south-t parts of Kazachstan; western Kirgizia; TurhTmia; 

Uzbekistan; Tadzhikistan; northern and northeastern Syria and 

adjacent sourthem Turkey; rare in northern Jordan and Lebanon. 

Uncomrom throughout its range. 

Ecology: A droyht tolerant species growing under (100-)150-350 



mn annual rainfall in steppe, fallm, arid grasslands, along 

roadsides, within as well as in margins of cultivation (e.g. of 

wheat with which it occasio~lly hybridizes), and on rocky slopes. 

Occasional within cultivation. Found on a variety of soil types: 

clay, (sandy-) loam and sand. As the main area of distribution of 

&. crassa in Asia is mountainous ard at higher latitudes this 

indicates a general adaptation to cooler climates. 

Altitude: Frcin -260 m (Jordan valley region) up to 1650 m. 

Flowering and fruiting time: May to July. 

Gencmb?: DM (2x = 4n = 28) ( m V E R A U i H  1960: 92), and DDM (2x 

= 6n = 42). ?he hexaploid f o m  of this species have been reported 

and published as Aesilow trivialis. 

Vernacular Mmes:Aytzagn hastlig (Armenian); Aecrilow tolsti 
(Russian) ; Jorin bogdayli-tchair (llrkn-enian) ; KhaslMldokh (Uzbek) . 
M. van Slaqeren 

1.4.4. Prolamine diversity in sympatric populations of Triticlrm 

urartu and T. dimides in Syria 
The main purpose of this preliminary study was to assess genetic 

diversity in wild wheat populations from southern Syria, which, in 

turn, might lead to the identification of sites of special genetic 

interest, leading in the longer term to the developcent of 

guidelines for research on in situ conservation. 

As a follaw-up to an exploration mission in the Sweida province, 

Syria (see Chapter 1.2.3. of this Annual Report) three populations 

of Triticum urartu and seven populations of T. dicoccoides were 
analyzed for gliadin diversity. In addition, variation in high- 

molecular-weight (HMW) subunits of glutenin was studied in 

population no. 22 of T. urartu and no. 21 of 2. dicoccoides. 

Gliadin and glutenin of wheat belong to the same family of 

storage proteins, the prolamins. These proteins display large 

polymorphism when studied by gel electrophoresis and are, therefore, 







Wle 41. Genetic diversity for gliadins in Triticrrm ut-artu 
populations. 

- 

Pop. m. 22 18 16  

Locus n = 12* n = 7  n = 6  N = 25 

* : numker of plants analyzed from the population. 
** : mean diversity for the loci. 
*** : mean diversity for the populations. 
+ : averall genetic diversity (H) . 
mans are high. In total, 9 different genatype variants were 

identified in each of the two loci among 25 plants. Mean genetic 

diversity Y for Gli-A1 and Gli-A2 loci was nearly the same. However, 
values of 8 indicate differences in genetic diversity among the 

ppulations. T.  urartu has been reprted to possess very low 

genetic diversity when studied by allozyme el-oresis by other 

workers. However, our data based on gliadin characterization, 

demonstrate that this is not the case, at least for these 

populations from southern Syria. 

1.4.4.2. Gliadin diversity in hitiam dimccoides populations 

The wild emmer, Triticum dicoccoides, is a tetraploid species with 

two hamoeologous genomes A and B and, consequently, has double the 

~nrmber of gliadin ding loci and genes in camparison to the diploid 

Triticum urartu. This difference results in higher ccmplexity of 
gliadin electrophoreqrams in T.  dicoccoides, as is shown in Fig. 
18., which represents 10 individuals from population no. 21. The 

additional loci, Gli-B1 and Gli-B2, control the intensively stained 



Table 42. Gsnetic diversity for gliadins in T. d i m i d e s  
populations. 

Pap. Ilo. 2 1  17 14 25 34 40 45 !i** 

* : number of plants analyzed from the population. 
** : mean diversity for the loci. 
*** : mean diversity for the populations. 
+ : overall genetic diversity (H) . 
banjs i n  the  fast-moving ag l i ad in  (Fan 28-40) and 0-gliadin regions, 

respectively. The a-gliadins (Fan >70) are coded by Gli-A2, while 

variation i n  slaw-mving rg l iad ins  and dark y-gliadin bands seerrs 

to be mostly controlled by Gli-A1. No mnomorphic band w a s  found 

across the populations. Hawever, sgne bamls, e.g. 45, were  

predminant and m m r p h i c  in the mjor i ty  of the populations 

sampled (Fig. 18). In some individuals a double band of slow- 

migrating wqliadins (see lanes 2, 6 ,  8 and 9 in Fig. 18) of the 

same Rn (14 and 19) as in T. wartu (lanes 9 and 1 2  in Fig. 17) w a s  

detected. Since the two populations, represented in Figs. 17 ard 

18, are qmpatric this might indicate a gene f l m  and intrcgression 

between the diploid andtetraploid h e a t s  in thei r  natural habitat. 

The data in Table 42 shm high genetic diversity i n  a l l  

m a t i o n s  and loci studied. In spite of a law number of plants 

sampled per population (4-10) the Y values indicate inter-population 

differences in genetic diversity, while inter-loci differences, 

between the l j  values, are lawer. The range of SHANNON'S index 



Fig. 17. ~ l i a d i n  diversity in Witicum wartU population no. 22. 



Fig. 18. Gliadin diversity in Triticum dicoccoides population no. 



values, as well as the population man values (8) , are similar to 
those in T. urartu (Table 41) , and the values of the averall genetic 
diversity for 57 and 25 individuals of T. d i m i d e s  and T. urartu, 
respectively, are almost the same, i.e. H = 1.276 and H = 1.279. 

The number of genotype variants per locus in d i m i d e s  

varied from 17 in Gli-A2, 22 in Gli-B2, 24 in Gli-A1 to 26 in Gli- 
B1. 

1.4.4.3. Characterization of HMW glutenin subunits 

High-mlecular-weight (HMW) subunits of glutenin in T. urartu and 2. 

dimacoides were fractionated by one4imensional SDS-PAGE 

electrophoresis. Since only one population per each species was 

-led, genetic diversity data were not calculated. 

Table 43. Presence of HMW glutenin subunits in genotypes found in 
two popllations of wild wheats. 

species/ -type Occwence of HMJV subunits Mrmber 
Population 3 3 1 3  lq of plants 

T. wartu I + + o* 0 8 
no. 22 I1 - + 0 0 2 

T. di m i d e s  I + + + + 1 
no. 21 11 + - + + 5 

I11 - + + 3 - 
IV + - + - 1 

* : no B gename present in T. urartu. 

Genes controlling the HMW subunits of glutenin oxmr on the long 

arm of hamoeologous chromosames 1. The loci are collectively called 

Glu-1 and they are coding for two sutxlnits of the "x" and " Y type. 

Same genes have been reported to be inactive in different Triticum 

spp. and a similar phenomenon was also found in the present study in 



two w t r i c  populations of the wild wheats, T. urartu and T. 
dicoccoides. 

The data in Table 43 demonstrate diversity i n  HMW glutenin 

submit inactivation. In  diploid T. urartu both -ts d e d  by 

Glu-A1 locus were present in most plants, however, two indivichLals 

lacked the 1% subunit. 

'Ibis is, t o  our knowledge, the f i r s t  reported case of %-subunit 

gene inactivity in T. urartu. F'revalence of three active genes for 

HMW submits of glutenin in T. d i m i d e s  corresponds t o  reports by 

other authors. 

J. VauEnm, H. Alhmji an3 A.B. D 



Emmentation of collections is an important genebank function with 

direct relevance to all other activities starting fram awsition 

of new germplasm and ending with provision of samples to users. 

Deficiencies in the gemplasm daxwntation system, either at the 

level of completeness and a m a c y  of information on accessions or 

at the level of efficiency of data handling and data analysis, can 

negatively affect work of the entire gene bank. With this in mind 

the Genetic Resources Unit at ICARDA critically examined in 1991 its 

dccumentation system, which had been in operation for a nlrmber of 

years using VAX 11/750 and VAX 11/780 ampters. This assessment 

led to the decision to d i f y  the current system and to hplement a 

new system using Personal Computers (FW) to take advantage of newer 

c0npxte.r technology. 

The ndifications of the daxwntation system concern: 

(1) the descriptor scheme in use, 

(2) composition and structure of database files for crops, and 

(3) software for data handling. 

As per (I), the changes are mainly addition of new descriptors. 

Crop databases are gradually being expanded to cover information on 

the quantity and quality of seeds in base and active collections 

(stock control descriptors). Modifications of passport descriptors 

are also being made to remove ambiguity. This should sinplify 

recording and interpreting of infomtion but it usually leads to 

inmease in the nmber of descriptors. 

Efficiency of data handling largely depends on the structure of 

the database. In the earlier GRU docmentation system, there was a 

tendency to mintain files with large numbers of fields or 



descriptors. Currently, the GRU maintains a larger number of files 

with fewer, but more closely related, descriptors. m e  structure of 

a typical crop database in the new format is sham on Fig. 19. It 

is apparent here that the descriptors for which we many 

recordings or values, e.g., accession identifiers (m and/or 

numbers), are distinguished from the descriptors with only one 

possible value (on the left- and right-hand side of the main record 

for an accession respedively) . Database performme tests indicate 
that the changes in design of the database have brought gains in 

speed of data retrieval and reduced disk memory requirements. 

A menu-driven program to handle databases in the above structure 

has been developed using the CLIPPER development system. 'Ihe 

databases can also be accessed through dBASE III+ or W E  IV. 

The passport data files for all crops were transferred from the 

VAX computer to PCs and reorganized to fit the new structure. 

Dur ing the latter process a close look at the data records was taken 

in order to verify the accuracy and consistency of information. The 

job proved to be very time consmiq because many errors, 

inconsistences and gaps in the data were found. Attempts were made 

to resolve the problems as soon as they were identified. Data of 

cereals and partially of fccd legume germplasm had been extensively 

reviewed and updated in previous years (see Annual Reports) and, 

therefore, higher priority was assigned to, and mre time spent on, 

work with passport data of forage legumes. 

In addition to reviewing the passport data files for individual 

crops or genera, attention was also paid to cross-checking of crop 

databases for consistency of data fomts and gaps in information. 

'Ihis applies particularly to germplasm collected ming multi-crcp 

missions which was subsequently documented by different people using 

different standards. As a priority, the data for germplasm 

collected by ICARDA (17800 accessions, or 20% of the total holdings) 

were verified, discrepancies removed and gaps in the data filled 



Fig. 19. Structure of database 

n ,, I I :  7 

according to the original collectors1 records. 

The importance of this work can be illustrated with the 

follawing. ?he GRU is proceeding with safety duplication of its 

collections, whereby 1CAFU)A's chickpea collection will be duplicated 

at ICRISAT. In the past there has been substantial chickpea 

germplasm exchange hetween the two centers, and they have received 

independently a large nmber of accessions fran the same donors, 

e.g., ALAD and USDA. It was agreed to duplicate only that part of 

ICARDA1s collection which does not overlap with ICRISAT1s 

collection. For this work the databases of both collections have 

been campared and approximately 1000 accessions were found to be 

l'duplicatesll in addition to 2500 accessions which are the same 

because of direct exchange of material between ICRISAT and ICARDA. 



Work on this project was also very useful to clarify ambiguity 

and/or gaps in information. 

'Itro catalogues have been published in 1991: for Kabuli chi- i and for durum wheat germplasm, developed respectively in cooperation 

with the Legume and Cereal Improvement Prcgrai~~~. Ihe publications 

contain both passport information and evaluation data on agrohc 

traits. Unlike catalogues of other crops published earlier by 

ICARDA, the chickpea catalogue uses scores for all quantitative 

traits. For the 10 continous masurement characters the scores were 

determined by the 'distance1 of measured values from the overall 

mean. + 

Exchange of data on computer diskettes is gradually beaming the 

standard m e t h c d  of carmrmnication with genebanks in WAN?i and 

elsewhere, especially when voluminous data files are transferred. 

At present the GRJ usually sends both diskettes and listings in 

r e .  for information and for larger seed despatches. 

m e  new d a m  software has also been applied to two 

international datahses: for wild wheat relatives and for forage and 

pasture legwles colleded in the Mediterranean basin. The history 

and the content of both datahses are described in GRU'S Annual 

Report for 1990. A new prwam enables improved cross-referencing 

of samples from different collections. It also reduces disk space 

requirements and provides more user-friendly acoess to the data 

through a set of menus. After incorporating updates from ICARDAgs 

collections and data received from USDA at the end of 1991, copies 

of the dabbses will be distrhted to information contritpltors and 

scientists interesting in making searches. 

J. KbPlopka and A. An- 



1.6.1. Viability testing of cereal gemphsau 
In the 1990-91 season, a total of 6881 cereal accessions, 3442 of 

barley and 3439 of &nun heat, were tested for viability. !Be 

gexmiration tests were carried out in the labratory on accessions 
frcan the medium-term store (the so-called "active ~olledion'~). 

Seed from each accession was tested by puttirq four replications of 

20 seeds on blotting paper in Petri dishes. Germination was 

evaluated after seven-day incubation at 20°C. 

Results of the testing for barley germplasm (Fig. 20) indicated 

that 69% of the tested accessions had a high viability percentage 

(>go%) and a total of 91% of the tested barley germplasm showed god 

germination (>80%). m e  remaining 9% of accessions will be 

rejuvenated because of the insufficient viability. 

Adding this year's number with last year's (GRU Annual Report 

1990: 78) indicates that 90% of the grand total of 5519 tested 

barley accessions have a god germination. 

For dwrum wheat germplasm the viability tests gave almost the 

same results as with barley (Fig. 21). Of 3439 tested accessions 

68% showed high viability and a total of 91% of the accessions had 

a good germination percentage, while 9% of the tested materials need 

rejuvenation. Similar to barley, this year's data added to last 

year's results indicates that 90% of the total tested &nun wheat 

accessions over these two years (5786) have a gccd germination. 

B. liunk=id and GW staff 

1.6.2. Safety duplication 

Safety duplication of unique cereal germplasm accessions, 15090 in 

total, was finalized in CDWiT, Mexiw. This total consists of 5351 

barley, 7440 d m  wheat., 1237 bread bheat and 1062 wheat wild 



No. of accessions 
2 5 0 0  

68.7% 

51-60 6 0 - 6 9  70-79 80 -89  90-100 

Germination % 
Fig. 20. Barley germplasm viabi l i ty test ( 3 4 4 2  accessions) 

: 4b o f  the total number 



No. of accessions 
2500 

67.7% 

51-60 60-69 70-79 80-89 90-100 

Germination % 
Fig. 21. Dururn wheat germplasrn viability test (3439 acc.) 

: % of the total number 



relatives accessions. 

In food legumes the duplication of faba bean started with a 

depasition of 600 accessions in the Federal Institute of 

Ag-mbiolcgy, Linz, Austria. 

B. Mrmeid ard GlW staff 

1.6.3. Cleaning germplam in the gene bank fran seed-borne 

infections 

This work is a part of a continuing effort by the Genetic R e s c m c e s  

Unit to free its germplasm accessions from seed-borne virus 

infections. During 1991 the Virology Laboratory tested 940 

accessions of barley, 730 of lentil and. 300 of faba bean. In 

approximately 10% of the accessions seed-borne virus was deteded, 

and such accessions will be freed from seed-borne infections by 

planting them the next season where infeded seedlings will be 

identified and. eliminated, with seeds harvested only from healthy 

plants which will then be deposited in the gene bank. 

In addition, during germplasm multiplication in the field, 340 

lentil accessions were freed from seed-borne infections by 

eliminating infected plants at the late flowering - early podding 
stage. 

K. Makkcuk and W. Ra3mn 

1.6.4. Laboratory testing of preserved barley and lentil 

gennplasn of the 

In order to clean up the preserved germplasm from seed borne 

pathogens at the ICARDA genebank, the SHL this year is year 

examined the sanitary status of this germplasm by conducting as a 

first step, seed health testing. It is understood that this process 

will take several years. Therefore, the SHL started testing 

preserved barley and lentil accessions. Although the ncrmber of 

accessions tested was not large, results showed that a high 



Table 44. Seed health tests conducted on garmplasm seeds frcrm Icamn 
genebank in 1990/91. 

Lines 
Crop tested Test carried out Pathogens observed 

Lentil 205 Freezer blotter test AsmAVta spp. (146) ; 
Fusarium spp. and -* spp. (9) 

Barley 564 Freezer blotter test Fusarium spp. (119) ; 
Centrifuge wash test Helminthoswrium spp. 

(37); FUsarium spp. and 
Helminthoswrium spp. 
(8) ; Tilletia canes 
and/or Tilletia foetida 
(200); T. spq. and 
Urocystis aqropyrl (11) 

percentage of lentil accessions were infected by Asccchyta spp., 

whereas barley accessions proved infected. by T.  caries and/or T. 
foetida and Fusarium spp (Table 44). It is obvious that a feasible 

strategy to eliminate detected pathogens and to rank pathogens in 

order of importance should be attempted. 

A. El-Ahsd and S. Asaad 



The ICARDA Seed Health Laboratory (SHL) plays an important role in 

ensuring safe reciprocal seed exchange between ICARDA and 

cooperators of national ard international institutions. The SHL is 

active in training national cooperators on detection techniques for 

seed-borne pathogens/pests and responsive to the evolving needs of 

NARSS. 

During the period November, 1990 - October 1991, 98 consignments 
from cooperators in 35 countries were received after passing Syrian 

Quarantine Authorities. 

2.1.1. Laboratory testing and treatment 
In order to control insects pests carried by consigrmients and as a 

routine procedure at ICARDA, all inunning seeds are immediately 

fumigated (aluminum phosphide) or treated at -18 "C for seven days. 

Seeds are then inspected visually for sympto+~~ of infection, soil 

particles, weed seeds, bunt balls and nemtcde galls. Different 

techniques for seed health testing are applied (Tables 45 and 46) 

for about 50 % of the imported seeds. The total nmhr of tested 

lines was about 55% more than the previous year. Prior to planting, 

seeds which were not treated by the sender were treated at the SHL 

with Vitavax 200 (for cereals) and thiabendazole or benomy1 with 

tridemorph + Maneb (for legumes)) .In the 1991 season, two quarantine 
pathogens, which do not occur in Syria were detected (Tilletia 

indica and T. contraversa) in some consigments of wheat which were 

mkequently destroyed. 
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2.1.2. Fieldinspection 

As per M t e r  policy, imported seeds proved t o  be free of quarantine 

pathogens w e r e  planted only in the isolation area for one cycle as 

a precaution against inadvertent introduction of pathogens and 

pests. Newly introduced m t e r i a l  covered approximately 19 ha. 

Careful f i e ld  inspet ion in a l l  plots revealed one exotic pathogen 

(Urwstis acrowri) . 

In  1991, 519 consignments of regular nurseries (201) and specific 

t r a i t  germplasm (318) of cereal and food and forage legumes w e r e  

distributed from Aleppo t o  72 countries. This represented a 13% 

increase in  seed dispatch over the previous season. A f t e r  test ing 

a l l  exported seeds w e r e  provided with phytosanitary cert if icates 

issued by the Syrian authorities. 

2.2.1. Laboratory testing and treatment 

Seed health testing was conducted on seed samples from plots where 

disease symptoms were observed on plants. Compared t o  the previous 

year, the t o t a l  number of lines tested increased by 105%. Detailed 

information on identified pathogens is summarized i n  Table 47. 

Nevertheless, seed samples of a l l  bread wheat plots w e r e  tested arid 

those which proved contaminated by Urocvstis amcuvri were 

eliminated. Unless specific requests w e r e  made by the  recipient for 

untreated seed, a l l  dispatched seeds were treated w i t h  fungicides. 

hqme seeds w e r e  also routinely fumigated. 

2.2.2. Field inspection 

In the 1990/91 season much effort  was spent on f ie ld  inspedion. 

The seed increase plots of different crops destined for  
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international distrbtion as well as seed multiplication fields of 

cereal and food and forage lqmes were carefully inspected on akut 

90 ha at appropriate qruwth stages. 

Particular attention was paid to flag smut (Urwstis aarowri) 

and barley stripe mosaic virus (M). In addition to these two 

pathcqens, the potentially seed-borne pathogens detected during the 

season were: Tilletia caries and/or T. foetida, Ustilaqo m, U. 
tritici, Pvrenomora qraminea, p. m, Rhynchos~orium secalis, 
~usarium oxvmrium, AsmchVta m., Botrvtis m., Cercoswra 

fabae, BBSV and Orobanche spp. Infected or even suspected plants 

were rcgued and burned. Plots show- symptoms of flag srmt were 

not harvested. 

A. El-Ahmid and S. Asaad 



Ik r ing  the 1990-91 season, activities of the virology lab. fooJsed 

on the following: (1) survey of viruses of faba bean and lentils in 

a nmker of WANA countries, (2) survey of seed-bome viruses of 

barley, faba bean and lentil in Syria, (3) evaluation of cereal 

breeding lines and wild relatives for barley yellow dwarf virus 

(BYDV) resistance (see sections 1.3.8. and 1.3.9.), and (4) 

evaluation of faba bean lines for bean yellow mosaic virus (BYMV) 

resistance (see section 1.3.12.). Activities also included regular 

testing for seed-home viruses in seeds dispatched in inkmatioral 

nurseries and testing gene bank accessions to free them from seed- 

borne infections. 'Ihe virology lab continued to provide E L I S  kits 

for v h  testing to a numker of NARSs lakoratories upon request. 

3.1.1. Survey of virus diseases 

Tbkteen lentil and 267 faba bean samples from plants shawing virus 

infection symptoms, and collected from Algeria, Egypt, Jordan, 

Libya, Syria and Tunisia, were tested for virus identification. In 

faba bean, bean yellow mosaic virus was most camon. The newly 

described faba bean necrotic yellows virus (FBNW) was detected in 

faka kean samples from Jordan and Syria. Other viruses were also 

detected (Table 48). In lentil, in addition to other viruses 

luteovhses and F'BNYV were detectd at a hi* frequency (Table 49). 

FBNW was also found to be naturally occurring in chickpa and a 

number of forage legumes which belong to the genera Medicaao, 

Melilotus, Trifolium and m. 
K. Maldccuk and S. Kumari 



Table 48. V i r u s e s  in faba bean samples w i t h  virus-like symptoms 
collected during the spring of 1991**. 

No. of no. of plants found positive to antisera of 
plants 

Country sampled BBSV* B m v  BYMV P8bMV lmIYv BWW 

Algeria 2 0 2 0 0 0 0 
FQYPt 23 0 0 23 0 0 1 
Jordan 10 0 0 5 0 8 0 
Libia 47 0 4 3 1 0 0 0 
syr ia 162 11 13 95 27 65 0 
Tunisia 23 3 11 0 0 0 1 

Table 49. Viruses in lentil samples w i t h  virus-like symptcms 
collected from Algeria, Dgypt, Libya, and Syria during 
1990 and 1991**. 

No. of no. of plants found positive to antisera of 
Plan* 

Country sampled BBSV* BYMV PSbMV BBMV FBNW Luteovirus 

Algeria 43 2 1 1 0 8 13 
Esypt 5 0 1 2 0 1 1 
Libya 6 0 0 0 0 0 0 
syria 239 25 24 25 6 13 1 68 

Total 293 27 26 28 6 140 82 

* : BBSV = broad bean stain virus, BBMV = broad bean mottle 
virus, B w  = kern yellm mosaic virus, EkW = pea seed- 
borne mosaic virus, FBNYV = faba bean necrotic yellows virus, 
BWW = beet western yellow's virus. 

** : Identification was based on serological tests (ELISA) . 



3.1.2. Survey of seed-borne viruses in Syria 

A survey w a s  conducted in Syria Wing 1991 to assess the status of 

the  ra te  of seed-bme virus infections in seeds that farmers use t o  

sow of faba bean, l e n t i l  and barley. S e e d s  w e r e  col leded d i r e d l y  

f r m  farmers a t  planting time and then brought to the laboratory for  

serological tests (ELISA) . Results obtained irdicate that barley 

s t r ipe  mosaic virus (BSMV) infection ra te  in barley seed ranged from 

0.0 t o  25.9%; broad bean stain virus (BBSV) , been yellaw mosaic 

virus (BYMV) or  pea seed-brne mosaic virus (PSbMV) i n  l e n t i l  seed 

ranged from 0.0 t o  2.8%; and BBSV, BYMV or PSbMV infection ra te  in 

Table 50. Testing for virus diseases in barley, lentil and faba 
bean, collected f m  different locations in Syria during 
the fall of 1990. 

Barley* Lentil** Faba bean** 

no. of no. of no. of 
seeds % seed seeds % seed seeds % seed 

Locations tested infection tested infection tested infection 

Aleppo 
Rassa 
D e i r  Ezzor 
Hassakeh 
Kamishly 
Edlib 
Hama 
Horn5 
Damascus 
Dara'a 
W e i d a  

* : Barley seeds were tested for the presence of barley s t r ipe  
mosaic virus (BSMV) . 

** : Lentil and faba bean seeds were tested for the presence of 
brmd bean stain virus (BBSV), pea seed-bme mosaic virus 
(PSbMV) and bean yellow mosaic virus (BYMV) . 



faba bean seed ranged from 0.0 t o  0.5% (Table 50). 

K. MakkcPlk and W. R a k m  

3.1.3. Yield loss evaluation 

A number of food legumes (chickpea, faba bean, l e n t i l  ard pea) ard 

forage legume crops were evaluated fo r  t h e i r  r e a d i o n  t o  infection 

with pea seed-borne mosaic virus, a virus often de t eded  in l e n t i l  

and pea in Syria. Yield loss  in  response t o  infection varied 

between 41 and 66 % in food legume crops, and from 12 to 36% in 

forage legume crops (Table 51). It should te mentioned that natural 

Table 51. Effect of pea seed-borne mosaic virus (PGbMV) infection on 
yield of food and forage l e g ~ m r e  crops, evaluated in f ie ld  
plots during the growing season 1990-91 a t  Tel ILadya, 
Syria. 

Grain yield (grams/plot) *** yield 

crop Healthy P M - M e c t e d  loss (%I 

Chi- 
Faba bean 
Lentil  
Pea 

Forage 1- 

Vicia sat iva "IWI 594" 
Vicia narkonensis "IFITI 2933" 
mthyrus sativus "IFLA 513" 
L a t h y r u s  ochrus "IFLA 585" 

* : Significant a t  p = 0.05 when ampred with the healthy 
control. 

** : Significant a t  p = 0.01 when cchpred with t h e  healthy 
control. 

*** : Yield grams per p lo t  of 2 x 1.2 m, replicated four times. 



P S W  infection of chi- is rare, and the high losses enwuntered 

with this crop in the qxriment are unlikely to occur, whereas for 
the other crops evaluated, yield loss values obtained represented 

potential damage to the crops if prevailing corditions lead to high 

disease incidence. 

K. MaWccuk and S .  Kumari 

3.2.1. Evaluation of traits of potential use in screening for 

BYW resistance in cereal crops 

A number of quantitative traits such as disease index, biomass, 

grain weight, harvest index, thousand kernel weight, height and 

hectoliter weight were evaluated as potential indicators of yield 

loss induced by BYDV infection. Correlations between yield loss (%) 

and the above traits are sumxized in Table 52. In barley and 

d m  wheat the correlation between yield loss and grain weight or 

harvest index was highly significant. In bread wheat correlations 

were highly significant for biomass and grain weight. In all cases, 

it was evident that disease index was not a good indicator for yield 

loss, even in barley, where synptoms are thought to be useful in 

screening for BYDV resistance. One of the barley lines evaluated 

(JU37-17) produced very mild BYDV symptoms, k t  suffered a yield 

loss 40 % in response to BYDV infection. 

K. Maldicuk an3 W. M a m  

3.3.1. Testing seed samples for international nurseries 

Five hundred seventy six lentil seed lots and 134 faba bean seed 

lots destined for international nurseries were tested for the 



Table 52. Correlation coefficients between yield loss in barley, 
bread wheat and dunrm wheat in response to artificial 
inoculation with BYW and different quantitative traits. 

Yield loss 

Barley Bread wheat mnnl~ wheat 

D.I.*** 
Biomass 
GEt.wr. 
H.I. 
TKW 
Height 
HLW 
HLW Loss (%) 

* : Significant at P = 0.05. 
** : Significant a t P  = 0.01. 
*** : D.I. = Disease Index, GR.WT. = grain weight, H.I. =Harvest 

Index, TI\W = thousand kernel weight, HLW = hectoliter 
weight. 

presence of seed-borne infections. Seed-lots which did not meet the 

stardards set by ICARDA and by the inprting countries were 

discarded. 



In-ccnmtry training course in Turkey 

A specialized training course on "Conservation of Plant Genetic 

Rescurces in Seed Genehmkstl was organized jointly by the Plant 

Genetic Resources Research Institute ( )  Menemen, I&, 

Turkey, the International Board for Plant Genetic Rescurces (m), 
Rome, Italy, and ICARDA at E F 3 I  during 14-25 October. The program 
carered a range of topics relevant to the conservation of genetic 

resources: diversity of crops, field collecting, conservation 

techniques, multiplication / regeneration and doammtation. 

Lectures were delivered by experts from FGFRI, IBFGR and ICARDA. 

?he contritmted with ledures on ex-situ conservation and 

docmentation of genetic resources. ?he course was attended by 19 

participants from national programs of Afganistan (I), Egypt (I), 

Iran (I), Libya (I), Morocco (I), Syria (I), Tunisia (I), Yemen (1) 

and Turkey (11) who participated in classroom and field activities. 

Individual training 

A number of trainees received individual training in various aspects 

of genetic resources at the Genetic Rssources Unit in IcAwa 

Headquarters, Tel Hadya. Data on the individual training are 

sununarized in Table 53. 

4 2  T h i n g  in seed health d d k s  

A training course on seed health testing was conducted at Tel Hadya 

in cooperation with the Seed Unit. Seven trainees from WANA 

countries attended the course. An on-the-job training course on 



Table 53. Trainees in genetic resources activities in 1990/91. 

Type of No. of Camtry INration 
course trainees of course 

Conservation of plant in-country 
genetic resources in 
seedbanks 

Germplasm documsntation individual 
Wild wheat evaluation individual 
Germplasm evaluation individual 
Seed bank management individual 
Mtil evaluation individual 
Medic evaluation and individual 
identification 

19 Turkey two weeks 

1 Syria twoweeks 
2 Syria four weeks 
1 Egypt twoweeks 
1 M i a  one week 
1 Iran six months 
2 Algeria/ two weeks 

Syria 

seed health testing including field inspection was carried out for 

three scientists from the Syrian Quarantine Division (for six 

months) and one trainee from Jordan (for two weeks). Aspects of 

seed health were wvered in lectures ard a practical in the 

residential course of the Cereal Improvemerrt FTogram. A lecture on 

mnagement of quarantine area was conducted in a Farm Management 

training wut-se. 

Fifteen individuals from Lebanon, Libya and Syria received 2-3 weeks 

training on different aspeds of virus resxmxh. A graduate student 

from the University of Damscus completed her Ph.D. thesis r m c h  

during 1991 working on chickpea viruses. 

QU staff 
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The follcwing tables are presented in the appendix: 

Table A l .  mnthly presipitation (in nun) for the 1990/91 season. 

Table A2. Monthly air temperature (T) for the 1990/91 season in 

Tel Hadya. 

Table A3.  Frost events during the 1990/91 season in Tel Haw. 

Table A4. Status of 1- collections by origin (December 1991). 

Table A5. Status of cereal colledions by origin (December 

1991). 

Table A6. Status of food legume collections by origin (December 

1991). 

Table A7. Status of forage legume collections by origin 

(December 1991) . 

Table A8. Distribution of germplasm in 1991. 

Table A9. Distribution of cereals in 1991. 

Table NO .  Distribution of foo3 legumes in 1991. 

Table All. Distribution of forages in 1991. 
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Table A4. Status of IcAmA collections by origin (Decmber 1991). 

Origin cereals Legrapes Forages Total 

Afganistan 
Algeria 
CYPm 
4YPt 
Ethiopia 
Iran 
Iraq 
Jordan 
Lebanon 
Libya 
Morooco 
Oman 
Pakistan 
Palestine 
Saudi Arahia 
Sudan 
Syria 
W s i a  
Turkey 
United Arab En. 
Yemen 

ICARDA lines 

Albania 
Austria 
Belgium 
Bulgaria 
Czechoslovakia 
Derrmark 
Finland 
France 
-Y 
Great Britain 
Greece 



Table A4. (continued) status of I- collections by origin 
(December 1991). 

Origin Cereals w--  orag ages mtal 

nwDpE (continued) 

H'-'wary 
Ireland 
Italy 
Malta 
Netherlands 
Norway 
mlard 
Portugal 
R m i a  
Soviet Union 
spain 
Sweden 
Switzerland 
Yugoslavia 

ASIA 

Bangladesh 
Bhutan 
China 
India 
Indonesia 
Japan 
Mauritius 
Monqolia 
Nepal 
Sri Lmka 
miland 

Central Africa 
Gabon 
Kenya 
Malawi 



Table A4. (continued) status of 1- wlleztions by origin 
(December 1991). 

migin cereals -W=S Forages mtal 

A F R I a  (wntinued) 

Nigeria 
IhJanda 
Senegal 
Samalia 
South Africa 
Tanzania 
vsw 
Zaire 
Z i i T h k w  

AMERICA 

Argentina 
Bolivia 
Brazil 
Canada 
Chile 
Colombia 
costa R i c a  
Ecuador 
Greenlard 
Guatemala 
Mexico 
Paraguay 
Peru 
United States 
Uruguay 
Venezuela 

Australia 
New Zealand 

Total 48939 18858 21009 88806 



Table AS. Status of cereal collections by origin (December 1991). 

WANA 

Afganistan 
Algeria 
cypJ--= w 
Ethiopia 
Iran 
lras 
Jordan 
Lebanon 
Libya 
M o m  
CkMn 
Pakistan 
Palestine 
Saudi Arabia 
Sudan 
Syria 
Tunisia 
Wkey 
United Arab m. 
Yemen 

ICAFDA lines 

Rlbania 
Austria 
Belgium 
Bulgaria 
Czechoslovakia 
lknnP.rk 
Finland 
France - 
Great Britain 
Greece 



Table AS. (o~ntinued) Status of cereal collections by origin 
(Decenber 1991). 

migin B* WB uw BW cm ww ~ e g .  ~otal 

ElXWPE (continued) 

w a r y  49 
Ireland 1 
Italy 7 
Malta - 
Netherlands 12 
Poland 6 
Portugal - 
Romania 24 
Soviet Union 343 
spain 10 
Sweden 22 
Switzerland 680 
Yugoslavia 280 

ASIA 2644 

Bhutan 30 
China 2458 
India 52 
Japan 83 
Mongolia 2 
Nepal 19 

AFRICA 131 

Central Africa 1 
Kenya 1 
Rwanda - 
South Africa 129 
Tanzania - 
zimbatwe - 



Table As. (continued) status of cereal wllections by origin 
(December 1991). 

Origin B* WB IN B W o c r a A e g . T o t a l  

?uyentina 
Bolivia 
Brazil 
Canada 
Chile 
Colombia 
Ecuador 
Greenland 
matemala 
Mexico 
Peru 
United States 
UrusuaY 
Venezuela 

AUSTRALIA 

Australia 
New Zealad 

* : B  = Barley 
WB = Wild Barley 
m = Dunrm Wheat 
BW = Bread Wheat 
KW = Other Cultivated Wheat 
WW = Wild Wheat 
A q .  = Awilops 



T a b l e  A6. Status of food legume cellections by origin (Deceaber 
1991). 

Faba Wild Wild 
Origin Bean L e n t i l  Lens Chickpea C i c e r  Total 

Afganistan 
Algeria 
'm- 
Esypt 
Ethiopia 
Iran 
-as 
Jordan 
Lebanon 
Libya 
Mor- 
QMn 
Pakistan 
Palestine 
Sudan 
Syria 
Tunisia 
Turkey 
Y e m M  

ICARDA lines 

Albania 
Austria 
Belgium 
Bulgaria 
CzechosloMkia 
lhmnrk 
France 
G-Y 
Great Britain 
Gr- 
mary 



Table A6. (continued) status of food l e v  collections by origin 
(Decenber 1991) 

EXba Wild Wild 
Origin Bean m t i l   ens chickpa Cioar lbtal 

WRXE (continued) 

Italy 
Netherlands 
Norway 
Poland 
Portugal 
Romania 
Soviet Union 
spain 
Sweden 
Switzerland 
Yugoslavia 

Eangladesh 
Qlina 
India 
Indonesia 
Japan 
Mauritius 
Nepal 
Sri Ianka 

AFRICA 1 2 - 4 - 7 

Malawi - - - 3 - 3 
Nigeria - - - 1 - 1 
Somalia - 2 - - - 2 
South Africa 1 - - - - 1 



Table A6. (continued) status of food legune mlladions by origin 
(Deceaber 1991). 

Faba Wild Wild 
migin Bean Lentil Lens Chickpea Cicar Total 

Argentina 
Bolivia 
Brazil 
Canada 
Chile 
Colombia 
G3sta Rica 
Ecuador 
Guatemala 
Mexico 
Peru 
United States 
VruguaY 

Australia 
New Zealand 

Total 3527 6584 343 8144 260 18858 
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Table A7. Status of forage 1- collections by origin ( m w b r  
1991). 

Origin Medic.* Vicia Pisrrm Lath. hif. forages Total 

Afganistan 1 25 53 21 39 - 139 
Algeria 668 267 9 45 280 445 1714 
c2P'= 222 96 8 37 2 365 - 
WPt 45 15 1 3 19 109 192 
Ethiopia 43 - 174 110 - - 327 
Iran 155 58 4 27 90 1 335 
Iraq 
Jordan 
Lebanon 
Libya 
Morocco 
Oman 
Pakistan 
Palestine 
Saudi Arabia 
Sudan 
Syria 
m i s i a  
%key 
Yemen 

!mmPE 

Albania 
Austria 
Belgium 
Bulgaria 
Czechoslovakia 
m k  
Finland 
France 
Germany 
Great Britain 
Greece 
Huns- 
Italy 



Table A7. (continued) status of forage legme aollections by origin 
(Decaober 1991). 

other 
Origin Medic.* V i c i a  Pisum Lath. hif. forages Total 

(continued) 

Malta 
N e t h e r l a n d s  
N-Y 
Poland 
Portugal 
Wmnia 
Soviet Union 
spain 
Sweden 
Switzerland 
Yugoslavia 

aliM 1 - 19 - - - 20 
India - - 217 2 7 - 226 
Japan - 48 8 - - - 56 
Mongolia - - 1 - - - 1 
Nepal - 1 2 - - - 3 
m i l a n d  - - 1 - - - 1 

Gabn 
Kenya 
Nigeria 
Senegal 
Wth Africa 
u s a d  
Zaire 



Rlble A7. (continued) status of forage 1- collections by origin 
(Decenber 1991). 

Other 
Origin Medic.* Vicia Pisun  Lath. hif. forages Total 

AMHCICa 15 1 7  169 12 7 392 612 

kyentina - - 3 - - - 3 
Brazil - - 1 - - - 1 
CaMda 2 5 28 6 - - 41 
Chile 3 - - - - - 3 
Ecuador - - 1 - - - 1 
Guatemala - - 1 - - - 1 
Mexico - - 2 - - - 2 

Paraguay - 3 - 1 - - 4 
United States 9 9 131 4 7 392 552 
Uruguay 1 - - - - 1 2 
Venezuela - - 2 - - - 2 

Australia 55 33 11 10 2 - 111 
New Zealand - - 15 - 1 - 16 

* : Medic. = Medicago 
L?th. = L d t h y r u s  
Rif. = Rifolim 



mble AS. Distribution of GRU germplasm to users in 1991. 

Food Foage 
-trU Cereals -w== LevQ= Total 

Afghanistan 
Algeria 
Australia 
Wllgaria 
Canada 
China 
Esypt 
France 
Germany - 
India 
Italy 
Japan 
Jordan 
Korea 
Lebanon 
Mexico 
Mar- 
Oman 
Pakistan 
PolanJ. 
Portugal 
Soviet Union 
Sweden 
Switzerland 
Syria 
Tunisia 
Wkey 
United Kingdom 
United States 

ICAFDA 

Total 18096 1446 4514 24056 



Wild 
-try Barley Barley 

Algeria - - 
Fjulgaria 74 - 
CaMda 1833 - 
china 24 - 
W P t  2 9 
F r m  - - 
G m Y  24 - 
Hungary 67 - 
M i a  12 6 
Italy 87 - 
Japan 103 - 
Jordan 482 - 
Korea 481 - 
Mexim - - 
M O ~ O M  225 - 
Soviet Union - - 
Sweden - 17 
Switzerlard - - 
Syria 61 80 
Tunisia 170 - 
Turkey 24 - 
United KiIqdom 24 - 
United States 4104 - 

Dmm Bread W i l d  
Wheat Wheat Wheat mtal 

1032 - - 1032 
- - - 74 - - - 1833 
- 16 5 45 
- - 218 229 
- - 58 58 
- - 23 47 - - 24 91 - - - 18 
20 57 52 216 
17 - 309 429 

250 - - 732 
- - - 481 
86 - 30 116 

2603 90 - 2918 - - 59 59 - - - 17 
12 - - 12 - - - 141 
- 90 - 260 

180 - 1034 1238 - - - 24 
- - - 4104 

ICARaA 2642 184 149 70 877 3922 

Total 10449 296 4349 323 2689 18096 



Table AIO. Distribution of food legmea in 1991. 

Wild Wild Faba 
a- Chickpea C i c e r  Unt i l  Lens Bean l k h l  

EsYPt 
France 
Germany 
Italy 
Pakistan 
Poland 
Pcatugal 
Syria 
united Kingdom 
U n i t e d  States 

Total 152 4 75 386 395 38 1446 
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Wle All. Distr-tion of foragea in 1991. 

Other 
CountW Medic.* Rif. Lath. Vicia Pi- Genera Total 

Afghanistan 24 - 15 21 - - 60 
Algeria 7 - - - - - 7 
Australia - - - 42 - - 42 
China - - - 26 11 12 49 
-Y - 74 - - - 7 81 
Italy 560 - - - - - 560 
Jordan 210 - - 10 - - 220 
Lebanon - - - - 17 - 17 
Morroco - - - 3 - - 3 
CXlEul 56 - - - - - 56 
Poland - - - - 9 - 9 
Syria 4 - 7 13 1 501 526 
W s i a  40 - 30 30 - - 100 
nnkey - - - - - 15 15 
U n i t e d K h g d ~ w  - - 30 84 11 - 125 
United States 550 - 89 118 56 - 813 

ICAFDA - - 707 973 - 151 1831 

Total 1451 74 878 1320 105 686 4514 

* : Mdic. = Medicago 
Rif. = Trifolium 
L a t h .  = Lathyrus 




