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1. GENETIC RESOURCES ACTIVITIES

1.1. Introduction

Germplasm exploration, preservation and utilization have
been drawing attention of the international community in
the last two decades. The growing interest in genebanks
shown by national authorities throughout the world was
reflected in the inauguration of the FAQ Commission on
Plant Genetic Resources in 1985. At its 1988 annual
meeting the CGIAR (Consultative Group on International
Agricultural Research) adopted a policy statement on
plant genetic resources. Subsequently, ICARDA developed
its position paper on genetic resources availability,
which was approved by the Program Committee Meeting in
October 1989,

The objectives and strategic guidelines of the Board
of Trustees have been clearly formulated in the ICARDA’s
Medium-term plan 1990-1994:

The main obiective of the Genetic Resources Unit is to
explore, safeguard and enhance the utilization of diverse
germplasm collections of crops for which ICARDA has
either a global or regional responsibility. The WANA
(West Asia and North Africa) region includes the primary
centers of diversity of its mandated crops - wheat,
barley, chickpea, lentil, faba bean and a number of
forage species. The genetic resources originating from
the region have a global importance for crop improvement
and related research as well as for providing basic
material for the development of improved germplasm
adapted to the farming systems in the region.

According to its Medium-term plan ICARDA is extending
its activities into the lower rainfall areas and marginal
lands and also to the highlands. In these environments
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new germplasm tolerant to abiotic stresses is needed but
resistance to diseases and pests remains equally
important.

The modern high-yielding varieties have proved to be
mostly unadapted to the low-input farming systems of the
rainfed agriculture in West asia and North Africa.
Consequently, new types of germplasm have toc be developed
with extensive use of 1locally adapted landraces,
primitive forms and wild relatives. This indigencus gene
pocl has accumulated a number of genes for tolerance to
environmental stresses during millennia of its existence
in the region, where agriculture based on ICARDA mandated
crops (barley, wheat and food legumes) originated some
10000 years ago.

Therefore, collecting of the adapted germplasm in
unexplored or under explored regions of WANA or related
environments continued to receive high priority in 1990
(Table 1). The total of 1620 new entries indicates a
considerable exploration of indigenous germplasm adapted
to WANA’s agroecological conditions. These resources
wiil be multiplied, characterized, evaluated and
preserved for their use in crop improvement programs.

In addition to the germplasm collected during
GRU/ICARDA collecting missions, 3889 cereal, 234 food
legume and 264 forage germplasm accessions were received
from other institutions in 1989/9C (Table 1).

The total number of new accessions, collected or
obtained from other sources, was 6007, i.e. an almost 7%
increase in GRU holdings. On the other hand GRU/ICARDA
provided 11622 samples to breeders at ICARDA, to NARSs
and other bona fide users worldwide.

Germplasm multiplication and characterization and/or
preliminary evaluation remained main activities of the

unit, similar to previous years (Table 2).
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Table 1. Germplasm collected or received in 1989/90.

Collected Received from New acguisitions

Crop groups by GRU other institutes (total)
Barley 43 2224 2267
Wild barley 19 6 25
Durum wheat 26 1381 1407
Bread wheat 14 157 171
Wheat wild species 257 121 378
Cereals-subtotal 359 3889 4248
Chickpea 3 80 83
Wild Cicer spp. 2 - 2
Lentil 130 127 257
Wild Lens spp. 12 - 12
Faba bean 9 27 36
Food legumes-subtotal 156 234 380
Medicago spp. 276 58 334
Vieia spp. 68 112 180
Lathyrus spp. 33 57 80
Pigum spp. 22 10 32

i spp. 363 2 365
Other forage crops 343 25 368
Forage species-subtotal 1105 264 1369
Grand total 1620 4387 6007

In the evaluation experiments stress tolerant
germplasm was found among wild relatives and landraces of
cultivated species. Seed samples of this germplasm were
provided to breeders and scientists in ICARDA’s commodity
programs, as well as to the national research programs in
WANA for in-depth evaluation and enhancement.

In 1999, the transfer of active collections from the
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Table 2. Germplasm multiplication, characterization and evaluation
in 1989/90.

__Multiplied Characterized or/and evaluated

Crop groups {(Ro. of acc.) (No. of acc.) (No. of traits}
Barley 747 3976 7-16
Wild barley - 287 11
Durum wheat - 1571 6-16
Bread wheat 147 541 6-16
Wheat wild species 221 454 16
Cereals-subtotal 1115 6829 -
Chickpea 671 1654 15
Wild Cicer spp. 226 10 2
Lentil 925 112 13
Wild Lens spp. 290 178 3
Faba bean 204 38 3
Food legumes-subtotal 231le 1992 -
Medicado spp. 820 397 5-13
Vicia spp. 606 329 5
Lathyrus spp. 545 135 5
Pisum spp. 701 51 5
Other forage legumes - 604 5
Forage legumes-subtotal 2672 1516 5-13
Grand total 6103 10337 -

old to the new medium-term store has been completed.
Since July 1950, when deposition of germplasm into the

base collection started, 18396 seed samples, including

6132 accessions, were transferred to the long-term

storage.
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Table 3. Status of ICARDA collections hy origin {October 1990).

Number of accessions griginated from

WARNA Other countries Unknown Total

No. of No. of No. of No. of

Crop ace, (%} acc. %) acc. (%) acc.,
Barley 6113 2.7 11944 64.0 614 3.3 18671
Hordeum spontaneum 375 28.4 65 4.9 880 66.7 1320
Durum wheat 7463 41 .4 9725 53.9 B45 4.7 1B033
Bread wheat 4336 64 .6 1342 20.0 1033 15.4 6711
Triticum hoeoticum =13 B2.0 14 12.0 7 6.0 117
Triticum dicoccoides 870 92.1 24 2.5 51 5.4 945
other Triticum spp. 134 46.7 48 16.7 105  36.6 287
Aegilops spp. 1457 79.8 342 18.7 27 1.5 1826
Cereals-subtotal 20844 43.5 23504 49.1 3562 7.4 47910
Chickpea 6301 77.2 1569 19.2 294 3.6 2164
Wild cicer spp. 233 99.2 1 0.4 1 0.4 235
Lentil 3824 55.8 2869 41.9 157 2.3 &850
Wild Lens spp- 260 B1.8 48 15.1 10 3.1 318
Faba bean 1741 49.13 1244 5.3 543 15.4 3528
Food legumes-subtotal 12359 64.7 5731 30.0 1005 5.3 19095
Medjicago spp. 4348 88.0 326 6.6 265 5.4 4939
Vicia spp. 1889 44.3 908 21.3 1470  34.4 4267
Pisum spp. 451 13.3 1788 52.6 1161 34.1 3400
Lathyrus spp. 1086 82.6 222 16,9 7 0.5 1315
Trifelium spp- 1928 93.1 65 3.3 70 3.6 1963
Other forages 2652 33.1 5061 63.2 293 3.7 8006
Forage-subtotal 12254 51.13 8370 35.0 3266 13.7 23890
Grand total 45457 50.0 37605 41 .4 7833 8.6 90895

Seed viability was monitored in 4369 germination
tests, with 89% of the accessions showing good

germination (see under 1.7.2.).
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The current status o©of the GRU/ICARDA active
collections is presented in Table 3. In comparison with
the last year (October 1989) the total germplasm holdings
increased by 6007 accessions 6.8%, mainly due to
increments in cereal germplasm - 3889 accessions.

The germplasm information system provides collection,
passport and characterization data on request to the
users. Information on new accessicns was entered into
the GRU database, as well as additional data on older
accessions.

Two ecogeographical databases, one for wild wheat
relatives and one for Mediterranean annual forage and
pasture legumes, respectively, were developed in Jjoint
IBPCR/ICARDA projects. After termination of these
projects responsibility for the databases has been
transferred to GRU/ICARDA.

Training of national program staff, partially carried
out in collaboration with IBPGR, was an important
component of GRU activities in 1990.

Group training courses on genetic resources management
and on the use of electrophoresis were organized in
Amman, Jordan and ICARDA Headguarters 1in Tel Hadya,
Syria, respectively, with a total of 21 participants. In
addition, individual training was provided to eight
perscons from WANA countries.

High priority was given to the collaboration with
NARSs especially in germplasm collecting and training
activities.

Two laboratories are attached to the GRU: (i) the Seed
Health Laboratory, which safeguards seed movement at
ICARDA by minimizing the risk of spreading pests and
pathogens during seed distribution and exchange. The
total number of outgoing shipments decreased by 13% and
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the number of incoming consignments increased by 16%
compared to the previous period. {ii) The Virology
Laboratory carries out research on important viruses of
cereals and food legumes and its work concentrates on
screening for virus disease resistance, yield loss
evaluation in response to infection with selected viruses
and testing for seed borne viruses. During the past
season some basic studies on selected viruses were also
carried out. The research component substantially
increased in the 1989/90 season in both the Seed Health
and Virology labs. J.Valkoun

1.2. New germplasm collected or introduced in 1989/90

1.2.1. Barley collection mission in Syria

As part of an ongoing activity paired samples of barley
landraces and the wild progenitor H. spontaheum were
collected. Four sites were identified in 1988 and 1989
for their combined occurrence and a third collecting
mission to these sites was conducted in May 1990. They
include the Palmyra area and the Lattakia province. This
enables the study on the genetic compesition of the
landraces and the extent of gene flow between the wild
and cultivated types in their natural habitat. This year
less success was achieved compared with previous years,
due to the severe drought, which persists now for several
years in the area. & total of 218 single head samples
was collected of both wild and cultivated barley, which
will be planted in the isolation area for preliminary
characterization. B. Humeid and M. Hamran

1.2.2. Barley collection mission in Algeria
The strategy of the Genetic Resources Unit at ICARDA is

to collect in countries where a rich accumulation of



8

useful alleles and a high frequency of such alleles can
be expected. Such a collection can supply accessions
with several desired traits in different genetic

background.

Table 4. Germplasm samples collected in Algeria in 1990.

Number of samples collected

Bulk S5ingle head

247
61

barley 2
durum wheat

bread wheat

Aegilops ventricosa

Aegilops ovata

Aeqilops triuncialis

pea

chickpea

lentil

faba bean

WRHRWULE O W oW
l

Total 308

1)
2]

Based on this the second expedition in Algeria aimed
to cellect landraces of cereals, food and forage legumes,
which are still cultivated on small farms in areas
between Atlas Tellien in the northwest of the country and
Atlas Saharien in the southwest. 1In addition some wild
relatives of these crops were also collected. During the
mission 68 populations and 308 single spike samples were
collected (Table 4), including nine samples of three
Aegilops species: Ae. ventricosa, Ae. ovata and Ae.
triuncialis. These wild species were collected from the
Tellien Atlas; locations varied in altitude from 700 m to

1185 m a.s.1. Aegilops ovata was found dominant in a wide
range of altitudes, and showed overall earlier maturity

than Ae. ventricosa and Ae. triuncialis, even at high



altitudes.
The entire collection will be planted in the isolation
area for multiplication and preliminary characterization.

B. Humeid and M. Hamran

1.2.3. Collection of wild relatives of wheat

In the framework of the special project "Collection and
characterization of germplasm of the wild relatives of
wheat" collection trips have been made to Tunislia, Libya,
Morocco, the USSR and Bulgaria. These were joint
missions with the respective national programs: the
Institut National de 1’Agriculture de Tunisie (INAT),
joined by the Eccle Superieure d‘’Agriculture du Kef
(ESAK) at Tunis and Le Kef, Tunisia, the Agricultural
Research Center, Tripoli and El1 Fatayeh, Libya, the
Institut National de Recherche Agronomique (INRA),
Settat, Morocce, and the N.I. Vavilov All1-Union Institute
cf Plant Industry (VIR}, Leningrad and Derbent
{(Daghestan), USSR. The mission in Bulgaria followed an
invitation from the Institute of Introduction and Flant
Genetic Resources "K. Malkov" at Sadovo, Bulgaria, and
was a follow-up of a similar expedition in 1989.
Priority was given to the species of Aegilops and the
wild species of Triticum while recording pertinent
environmental data.

From 21-28 May, 1990, a collection mission was held in
Tunisia and Libya. In Tunisia 21 collections were made,
representing three species of Aegilops as well as some
six-rowed barley landraces and annual species of

Medicaga. Aegilops pvata was the only species which was

frequently encountered. Ae. ventricosa was, contrary to
1989 results from neighboring Algeria, rare and
apparently maturing later than at the time of expedition.

Immature Hordeum bulbosum was found once.



10

In Libya the coastal area between Benghasi and Tolbrug
was visited following earlier reports by Dr. A. Kamel on
the presence of wild wheat relatives. Limited to a few
days only a surprising 34 accessions were collected. Ae.

ventricosa and Ae. gvata were equally well represented.

on the lighter and sandy soils in the far eastern part of
the country Age. kotschyi was alsc found, a continuation
westward of its distribution in coastal Egypt. An
impertant result was the presence of seven large
populations of Hordeum spontaneum, the barley wild
relative that is used in breeding programs. Similar to
Ae. kotschyi these findings represent an extension of the
distribution area, and warrant a closer survey of the
furthermost parts of eastern Libya in the future. In
addition a few landraces of durum wheat and six-rowed
barley were collected. Since landraces have become
almost extinct in Libya a contribution could thus be made
to the much-needed conservation o¢f this material.

From 4-18 June, 1990 a collection mission was held in
the central and northern parts of Morocco. The result
was 73 accessions, representing four species of Aegilops,
with, in additicon, landrace material of durum and bread
wheat, six-rowed barley and lentil. Distribution of

Aegilops was similar as in Tunisia with Ae. ovata most

ubiguitous. Ag. triaristata, a rare species in Morocco,
was found three times. Most notably was the wvirtual
absence of Ae. ventricosa, a species reported extensively
with germplasm and herbarium material from all North-
African countries and from Spain.

In the frame work of the TCARDA-VASHKNIL agreement the
USSR was visited in the period of 23 June to 6 July.
During field trips in the vicinity of Derbent, Daghestan,
and at the research station of the Vavilov Institute,

located a few kilometers south of Derbent near the
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Table 5. Natural and artificial hybrids and amphidiploids of
Aegilops and Triticum species, collected during missions
and at the VIR station, Derbent, Daghestan, USSR.

Natural hybrids

Ae. columnaris x Ae. triuncialis
Ae. cylindrica x Ae. triuncialis
de. triaristata x Ae. triungialig#
Ae. triuncialis x Ae. biuncialis*
Ae. triuncjalis x Ae. gylindrica
be. gvlindrica x T. aestivum

Ae. cylindrica x T. aestjivum

T. boeoticum % T. timopheeviix

{T. dicoccum x 3e. biuncialis) x I. aestivum

(T. dicoccum x Ae. hiupncialis) x T. compactum
(I. dicogccum x Ae. speltoides} x T. aestivup

(T. timopheevii x T. persicum) x T. aestivum

{T. turgjidum x Ae. bjuncialis) » Triticale

Artificial hybrids or amphidiploids
Ae. squarrpsa X Ae. sguarrosa

Ae, sguarrosa x T. urarty
T. boeoticup x T. boeoticun

T. dicoccum x Ag. biuncialis
I. karamyschevii x Ae. triuncialis
T. timopheevii x T. persicum

T. timopheevji x Ae. squarrosa

T. turgidum x Ae. biuncialjs

Remarks

VIR Station

VIR Station

collection mission

collection mission

collection mission
{(*} & VIR Station

VIR Station

VIR Station

VIR station
VIR Station
VIR Station
VIR Station
vIR Station
VIR Station;
several forns

Remarks

autotetraploid;

2n = 28
amphidipleoid;

2n = 28
artificial 4n

autotetraploid;

2n = 28
amphidiploid
amphidiploid
amphidiphoid;

2n = 56 known

as T. fungicidum
amphidiploid;

2n = 42; known

as T. kiharae
amphidiploid;

2n = 56;

several forms

* : male parent unknown

Caspian sea,

70 collections were made.

This total

comprised the following categories: {1) species collected
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during the collection missions (20), (2) (sub-) species
collected at the VIR station (20}, (3) natural hybrids of
Aegilops species, found on the collections trips (3), and
(4) research material collected at the VIR station,
consisting of natural hybrids and artificial
amphidiploids of various aegilops and Triticum species
(27).

The total, resulting from the collection missions
breaks down as follows: Aedgilops biuncialis (3), Ae.
cylindrica (4), Ae. sguarrosa (3), Ae. triaristata (3),
Ae. triuncialis (3), Hordeum bulbosum (bulbs collected
from 2 populations), and H. spontaneum (2). Natural
hybrids of three different combinations of Aegilops
species were also found (Table 5). All the Aegilops
species reported from Daghestan were found, but most
conspicuous was the size of several populations of Ae.
biuncialis, estimated sometimes as more than 100 square
meters. This is aurprising since this species is in
Daghestan at the margin of its distributicon area.

At the VIR station samples were taken from rare (sub-)
species of Aegilops and Triticum in order to enhance the
ICARDA collection: Aegilops juvenalis (1), Ae. peregrina
ssp. c¢ylindrostachys (1), Ae. triuncialjs ssp. persica
(1), Ae. uniaristata (1), Triticum timopheevii ssp.
araraticum (4), T. monococcum ssp. boecticum (5), T.
isphahanicum (1), T. jakubzineri (1), T. timopheevii (1),
T. urartu (4). Compariscn of the Triticum urartu
material, which originates from Lebanon, Turkey and from
the Armenian Republic in the Soviet Union, will enable
whether similar material that was recently collected from
Syria indeed belongs to the same species. If so, T.
urartu will be for the first time reported from Syria.

Natural and artificial hybridization among Aegilops
species and within the Aegilops-Triticum complex
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underlines the close genetic and evolutionary linkage of
the species involved. All natural hybrids are normally
sterile but rarely some seeds may be present. An
extensive collection of these hybrids could be made, both
in natural habitats and on the fields of the experimental
station. In the latter case hybrids can be more or less
intentionally induced by replanting plots in the second
year with different species of Aegilops due to the
presence of Triticum species in the vicinity of the test
plots in the first year. The VIR station in Daghestan
has been conducting research on wide hybridization and
artificial amphidiploidization of Aegilops and Triticum
for a long time and as a result an extensive collection
of these hybrids and amphidiploids could be made (Table
5). This collection can be divided into several
categories: (1) natural hybrids between Aegilops species
and of Aegilops x Triticum species, (2) natural hybrids
among Triticum species and between amphidipleoids and
Triticum species, and (3) artificial hybrids and
amphidiploids. Whereas in a natural habitat the male
parent cannot be established it can generally be assumed
that the species of a second year‘s plot serves as the
male parent of any hybrid, found in that plot. Hence the
notation in Table 5 is "female parent x male parent";
when amphidiploids are invelved the notation 1is
"amphidiploid x male parent", Several artificial
amphidiploids have been given a species status, mainly
within the elaborate taxonomy of Triticum used by Russian
authors,

The collection mission in Bulgaria was held
immediately after visiting the USSR. The Genetic
Resources Unit of ICARDA participated for the second year
in a survey of Bulgaria for wild wheat relatives, carried

out by IIPGR at Sadovo. During 8-19 July the mainly
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Table 6. New accessions of Aegilops and wild Triticum resulting
from 1990 collection missions.

Aegilops/Trjticum

. Bulgaria Morocco Tunisia
Species Algeria* Libya Syriax* USSR Total

—
w
N
Lr o]

A. biuncialis - 20 - -
caudata - 2 - -
columnaris - - - -
crassa - - - -
cylindrica - 13 - -
juvenalis - - - -
kotschyi - - 1 -
ovata 5 5 11 37
peregrina

peregrina - - - - 17 - - 17
peregrina

cylindros. - - - - - - 1 1
speltoides

ligustica - 1 - - 2 - - 3
speltoides

speltoides - - - - 2 - -
sguarrosa - - - -
triaristata - 10 - 2
triuncialis

triuncialis 1 20 - 17 17 -
triuncialis

persica - - - -
umbellulata - - - -
uniaristata - - - -
vavilovii - - - -
ventricosa 3 - 8 1

RS
1
|

[}
11
[}

[s4]
|
-]
w

=t
[}
W w
[ N ]

57

(]

[
[
I =1
MN R

i
1
fun

T. monococcum
boeoticum - 4 - - - - 5 5
timepheevii
araraticum - - - - - - 4 4
urartu - - - - - - 4 4

Grand total 257

* : from a mission of B. Humeid and M. Hamran.
** : from missions of J. Valkoun, A.B. Damania, B. Humeid and M.
Hamran.
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mountainous regions in the south and west of the country
were visited. During the field trip 81 collections were
made, breaking down as follows: Aegilops biuncialis (20),
Ae. caudata (2), Ae. ¢ylindrica (13), Ae. ovata (5), Ae.
speltoides var, ligustica (1), Ae. triaristata (10), Ae.
triuncialis (20), Triticum monpcoccum ssp. boeoticum (4),

and Vicia pisiformis (1). In addition, the following

hatural hybrids among Aegilops species were found: Ae.

(1), and Ae. triaristata x triuncialis (3). &Although the

biuncialis x cylindrica (1), Ae. cylindrica x triuncialis

notation of hybrids is usually "female parent x male
parent" it is impossible to establish in the field what
the female and the male parent is. The mentioned
combinations, therefore, can also be cited the other way
around. All hybrids were sterile. contrary to the
result of the 1989 mission in southeastern and eastern
Bulgaria a predominance of Ae. c¢ylindrica was not found.
2e. biuncialis and triuncialis were the most widely
present species and in the southwest corner of the
country Ae. cylindrica was completely absent. A one-day
trip to the Svilengrad area near the Turkish border
yielded all the known Bulgarian species as well as
Triticum boeoticum. Most conspicuous was the presence of
a large population of Ae. speltoides var. liqustica. HNot
only is this rare species in Bulgaria but the population
consisted only of the variety ligustica, whereas a mixed
growth, together with the variety speltoides, has
consistently been found in Turkey and Syria. Also the
size of the population, estimated at more than 100 square
meters, is remarkable as the species is here at the
margin of its distribution area.

2 visit to the experimental fields of IIPGR yielded
eight collections of natural hybrids among Aegilops

species: biuncialis x triuncialis, ovata X triuncialis,
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Table 7. Number of accessions and frequency distribution
of Aeqilops germplasm at ICARDA,

Species accessions percentage
triuncialis 363 15.87
ovata 311 17.03
biuncialis 191 10.46
sguarrosa 156 8.54
cylindrica 130 7.11
peregrina 127 6.95
triaristata 104 5.69
speltoides 79 4.32
umbellulata 56 3.06
vavilovii 48 2.62
columnaris 48 2.62
kotschyi 41 2.24
ventricosa 40 2.19
caudata 33 1.80
searsii 30 1.64
bicornis 17 0.93
mutica 17 0.93
crassa 16 0.87
uniaristata 6 0.32
longissima 5 0.27
comosa 4 0.21
juvenalis 2 0.10
sharonensis 2 ¢.10
Total 1826 100.00

ovata ¥ columnaris/triuncialis, triaristata x biuncialis,
triaristata x ¢ylindrica, triaristata » friyncialis, and
in addition the hybrid Ae. columparis x Triticum durym.
All hybrids were sterile. This collection represents a
valuable addition to the natural hybrids found in the
experimental station of the Vavilov Institute at Derbent,
USSR. Contrary to the hybrids found during the
collection mission the female parent could be identified
in the material at the IIPGR station and the above
notation is "female parent x male parent”,

Table 6 shows the newly acguired accessions by country
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and species.

The total of Aegilops accessions in ICARDA’s genebank
increased from 1441 at the end of 1989 to 1826. The
current holdings in percentage and number is presented in

Table 7. M.van Slageren

1.2.4. USSR/ICARDA collecting mission in Syria

During the last week in June, 1990, a collecting mission
to the northeastern part of Syria was organized. In
addition to Genetic Resources Unit staff Dr. A.A.
Filatenko and Dr. Z. Khalikulov from the USSR and Mr. K.
Obari from the Agricultural Research Center, Douma, Syria

also participated. 1In all 61 samples were collected: 40

Aeqgilops spp., 6 Triticum durum, 6 Lens culinaris, 2
Hordeum spontaneum, 2 Hordeum yulgare, 1 T. gestivum, 3
Allium spp., and 1 Citrullus wvulgaris. Attempts were
made, with mixed success, to trace the villages mentioned
by Vavilov in reports of his travels in the same areas
during the 1%20s. 1In their report the team concluded
that a considerable variability in wild relatives of
cereals exists in the area, but our mission showed that
landraces of cereals have largely disappeared and those
of other crops are about to follow suit. It may as yet
not be too late to collect this germplasm.

The mission continued collection in the coastal region
covering Tartous and Lattakia provinces during the first
week in July. During the mission 37 Aegilops spp. were
sampled: 17 Ae. peregrina, 8 aAe. triuncialis, 7 ae.
ovata, 3 Ae. biunciglis, 1 Ae. gcolumnaris, and 1 Ae.
speltoides. In addition, 7 samples of cultivated cereals
and 6 populations of forage legumes were collected. Wild
Triticum spp. were not encountered during this mission.
A B, Damania and J. Valkoun
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1.2.5. Barley and wheat collection mission to Tibet
Autonomous Region of China
A joint exploration mission to Tibet was carried out in
collaboration with the University of Saskatchewan,
Saskatoon, Canada, the Plant Genetic Resources Center of
Canada, Ottawa, CIMMYT, Mexico, and the Chinese Academy
of Agricultural Sciences, Beijing, China. Five districts
were covered: Lhasa, Dongyal, Nedong, Gyantse, and
Shigatse. In total 54 population samples were collected.
These were mostly é-rowed naked barley and hexaploid

wheats. The morphological wvariability in the barley
fields was high. For example, spike and seed color
ranged from vyellow to purple and black. Awns were
hooded, semi-hooded, and long or short. Barley was

mostly of the spring type, sown in early April, and
harvested between mid August and the end of September,
depending on the altitude.

The most common diseases of barley encountered were
covered smut (Ustilago hordei), loose smut (Ustilago
nuda), vellow rust (Puccinia striiformis), and stem rust
(Puccinia graminis f. sp. hordei). The percentage of
affected plants for smuts ranged from 0.5-1.0 %. The
farmers considered this to be an acceptable loss.

The collected material, (35 barley, 18 wheat and 1
faba bean), was left in Beijing, toc be multiplied after
different morphotypes had been sorted out. The
morphotypes consisted of 91 barley and 160 wheat samples.
Although more samples of barleys were collected, the
morphological variation for single spikes within
populations of landraces was greater in the wheats. When
a bulk seed sample was taken from the threshing floor or
a farmer?’s store such a differentiation based on spike
morphology could not be carried out. Next year when

sufficient seed becomes available sub~samples will be
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sent to ICARDA where further classification of spikes
from the bulk samples will be carried out. In addition,
electrophoresis will be performed on storage proteins of
single seeds to study genetical relationships between the

different morphotypes. J. Valkoun and A.B. Damania

1.2.6. Ecogeographic survey and collection of native
pasture and forage legumes in Jordan

The second mission of the ecogeographic survey and
collection of native pasture and forage legumes in
Jordan, which started last year, was undertaken jointly
with NCARTT in Jordan. Its aim was to continue exploring
native pasture and forage legumes in the northern and
central areas of Jordan, since these regions were not
visited last year. The survey was undertaken in two
missions (2-17 May and 12-28 June 1990}. During the
first mission, herbarium voucher specimens and nodules
with rhizobia were collected from 30 sites. In total 588
specimens representing 19 genera were collected (Table
8).

During the second mission, 52 sites were visited and
seeds and soil samples were collected. In total 1089
seed samples from 20 genera were collected {Table 8). At
every site a so0il sample was collected for chemical
analysis, physical properties and rhizobia isolation.

The average annual rainfall in the collection sites
varied from 150 mm in the east {Zarga province) to 650 mm
near Ajloun (Irbid province). The collection sites also
represented a wide range of elevation, varying from 200
m below sea level at Al Adasiyeh in the northwest