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EXCUTIVE SUMMARY

The agricultural sector in Yemen contributes to about 20% of the total internal revenues of the country and employs
around 54% of the total work-force. Most of the country 22 million inhabitants reside in rural areas and work in agriculture
or agricultural related activities. The total agriculture area is estimated at 1 668 858 ha, of which, 1 132 910 ha (68%) is
cultivated while the uncultivated area was 535 948 ha (32%). The growth rate in agricultural sector averaged only 2.4%
per year, compared to the population growth rate of 3.7%, one of the highest growth rate in the world. This results in
a big gap between local food production and needs. The agriculture sector currently meets the country’s demand for
vegetables and fruits, but only 40% of the domestic demand for grains. Improving the use of plant genetic resources for
food and agriculture (PGRFA) could play an essential role in enhancing the efficiency of agriculture production and its
capacity to meet food security challenges.

Yemen is the richest country in PGRFA in the Arabian Peninsula. It has been estimated that there are about 2 900
plant species belonging to 175 families in Yemen, more than 420 of which are endemic. There are about 521 indigenous
plant genetic resources for food and agriculture (PGRFA), belonging to 75 families and 235 genera, out of theses 87 are
endemic. Forty plant species belonging to 27 genera and 15 families are cultivated in the country; these are cereals,
legumes, fruits, vegetables and industrial and stimulant crops.

In many parts of the country traditional small in situ conservation areas can be found. These areas are mainly situated
around or near villages and are privately or communally owned. Traditional rules are applied to manage these protected
areas whose main use is grazing. These in situ conservation areas are normally managed by local communities, village
leaders or Sheikh. They represent the best managed areas of Yemen and contribute to protect existing plant genetic
resources for food and agriculture.

Recently, several areas in the country have been declared as protected areas, the largest and most famous is the
Soqotra Archipelago. Its area is about 3 799 km? and so far about 825 plant species have been recorded in these islands,
out of which 307 are endemic.

Ex Situ conservation centers for plant genetic resources in Yemen have increased rapidly at the end of the 20th
century and the beginnings of the current century. These centers mainly affiliated to the governmental sector mainly the
agricultural research and extension authority and public universities. The number of conservation facilities has increased
from 7 in 1996 to 22 in 2006, conserving more than 6 000 accessions.

Historically, Yemeni farmers demonstrated an exemplary capacity of survival under very difficult environmental
conditions based on an economic and sustainable use of PGRFA. As a result of this, the country’s crop diversity, comprised
of cultivated crop varieties, heterogeneous landraces, and wild relatives, is utilized for different purposes by the
community. These landraces have evolved through natural selection and selective breeding by traditional agricultural
practices over long periods in the different environmental conditions of the country.

Sourced from local or introduced germplasm, many new cultivars have been released in the past ten years mainly of
cereal and food legume crops and to a lesser extent of vegetable and fruit crops.

Presently there are no legislations or policies in force in Yemen, which deal specifically with PGRFA, and only several
provisions related to certain aspects of PGRFA conservation exist.

The National Program on Plant Generic Resources for Food and Agriculture (PGRFA) comprises several sub programs
linked with the Agricultural Research and Extension Authority (AREA) through its National Genetic Resource Center (NGRC)
under the Ministry of Agriculture and Irrigation (MAI) , the Universities of Sana’a and Aden (faculties of Agriculture) , the
Environmental Protection Authority (EPA) in the Ministry of Water and Environment and the General Seed Multiplication
Corporation (GSMC) under MAL.

The coordination of the activities of different institutions in the field of PGRFA was realized through the establishment
of the National Committee (NC) for PGRFA in 1999. Membership of the NC includes representatives from MAI, the
Universities , AREA, EPA, GSMC, Farmers Union (FU) .

A Capacity Self Assessment Study on the implementation of the International Conventions on Biodiversity, Biosafety,
Desertification and Climate Change in Yemen clearly illustrated the extent of the problem in capacity building in the
country which has three dimensions: individual, institutional and system dimensions.
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There are bout 29 legislations that either directly or indirectly deal with PGRFA with different levels of issuance from
laws, Republican Resolutions, The Cabinet resolution, executive by laws. Nonetheless a specific and comprehensive
legislation on PGRFA is still missing.

Crop improvement programs in Yemen have played an important role over the last ten years providing an increase
of yield and sustainable production. Collected and conserved materials were made available to plant breeders and
other specialists in crop management programs in any concerned sector which helped in the release of crop cultivars
addressing production constraints and contributed to improve food security in the country both in terms of quantity
and quality.
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INTRODUCTION

Yemen is located in the South East of the Arabian Peninsula. It lies between 120° and 17°N Latitude and 43° and 56°E
Longitude. The country has rugged surface features composed of mountains, hills, plateaus, plains, valleys and gorges.
The varied topographic features and the variable climatic conditions of the country are among the major factors which
resulted in diversified crop genetic resources in particular, and vegetation and flora types in general. Nearly two decades
ago, many internationally known scientists and plant collectors has recognized Yemen as one of the important regions
of Asia in particular and world-wise in general. They described the diversity of many cultivated crop plants in the main
land and vegetation and flora types in Socotra Island. However, due to long period of human, habitation, high population
density, particularly in the highlands and unwise utilization of natural resources, most of the natural vegetation of Yemen
has been destroyed and some of the lands which has been under cultivation are at present highly eroded. Moreover,
improved agricultural systems, urbanization and heavy constructions have accelerated the ongoing genetic erosion in
the last decades.

Area 2 million hectares are as marginal areas, grown once each 3-4 years, 3 million hectares as forest and about 16
million hectares as natural range land and pasture. The population of the country in 2004 was about 22 million from
which of Yemen is about 550 000 sq. km, of which 1,47 million hectares are cultivated and nearly 65% are in rural areas,
and about 56% of the population are involved in agriculture. Agricultural sector in Yemen contributes about 20% to the
total internal revenues of the country; it employs around 54% of the total work-force. Most of the country 22 million
inhabitants reside in rural areas and work in agriculture or agricultural related activities. According to the Ministry of
Agriculture and Irrigation statistics, the total agricultural area is estimated at 1 668 858 ha, of which, 1 132910 ha (68%) is
cultivated while the uncultivated area was 535 948 ha (32%). Out of the total cultivated area, 528 643 ha (47%) is rainfed,
434 207 (38%) is well irrigated, 40 801 ha (4%) is spring irrigated, and 129 259 ha (11%) is flood irrigated. The arable land
is divided in 1 115 515 holdings, of which an estimated 69% are small farms (<2 ha), 29% are medium size holdings (2-5
ha), and about 2% are large holdings (>5 ha).

1. Climate

The climate of Yemen varies mainly with altitude from a hot and dry desert climate in the low lying South East and West
regions to a temperate in Southern, Central and Northern highlands. Based on climate, Yemen has traditionally been
divided into five climatic zones, and these are : Coast al areas, Southern Uplands, Central Uplands, Northern Highlands
and Eastern plateau.

Mean annual temperature ranges from less than 12° in the highlands to above 30° in the coast al areas. In summer,
temperature may rise up to 40° in low lands and above 40° in the desert of eastern region. In winter temperature may
decrease below zero in the highlands, where it may cause some damages due to frost to crops. Mean relative humidity
ranges from 30% in arid zones of the eastern region to above 80% in coastal areas, and generally it becomes less in winter
during months of January to April.

2. Rainfall

Rainfall has generally a bimodal pattern with two rainy seasons, the first is during February, March and May, and the
second in July to September and October which is the heaviest rainy season. The average annual rainfall varies from less
than 50 mm in coastal areas up to 1 000 mm in the Southern uplands mainly around Ibb. In general, rainfall increases with
distance from sea towards the foothills with 300-400 mm and then decreases gradually from the central highlands towards
the capital Sana’a with an average of 250 mm and again increases towards Saada, Haja and eastern governorates.
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3. Topographical features

Yemen generally is characterized by extremely diverse physiography, climate and soil. That is due to great changes in
elevation raising from sea level to nearly 3 700 m, which form the highest peak in the Arabian Peninsula. In terms of
ecology the country may be divided into four major zones, varying significantly from each other in total climatic and
edaphic factors.

3.1 Coastal plain

The coastal plain lies between the Red Sea and the Arabian sea with a length
of 1920 km and it includes :
- Western plain
It lies between the Red Sea and the Western escapement. The altitude ranges between the sea level to about 300 m
and 420 km long, and a width of 20-40 km. The plain cover a total area appr. 16 000 sq km. There are several wadis
that cut Tihama plain and these are, Mor, Rima, Siham, Rusyan, Surdud and Zabid.
- Southern plain
It lies between the Arabian sea and the southern escarpment with altitude range between sea level to about 200 m.
The plain stretch to about 1 500 km long and from 10-60 km wide. It includes the following wadies, Bana, Hassan,
Ahwar, Hajer and Mayfa'a.

3.2 Mountainous regions

1. Low altitude mountains

a. Tihama foothills and low altitude Western mountains They include the mountains west of Hajja and Al-Mahweet
governorate, Taiz mountains, around Madinet Al-Sharg, West Huth and West Al-Makhdeer (Ibb). The range of
altitude of these mountains is between 1 000 to 18 000 m above sea level.

b. Southern mountains. They include mountains of Mukeyras, Al-Dhalaa, Yafea Al-Sufla, Jabel Eraf, Al-Awaleq Al-Sufla,
Lodar, Modia and Hadramout hills. They range between 1 000 to 1 800 m above sea level.

2. High altitude mountains
They lie above 1 800 m and include mountains of Ibb, Dhamar, around Sana’a, Alturba, Saber, Reyma, Jabel Abran
and Hajjah.

3. Eastern mountains

a. Hig h eastern mountains They from the division between the wadies flowing West into the Red Sea and East
into the desert. They include mountains east plains of Dhamar and Amran, Huth east and north Rada, as well as
mountains between Rada and Al-Bayda, and between Abyan and Al-Bayda. Their altitude is above 1 800 m above
sea level.

b. Medium altitude eastern mountains They lie between 1 200-1 800 m and drop gradually into eastern desert. They
include mountains east Saada, around and West Marib, North Al-Bayda, Bayhan and North Attaq.

3.3 High plains

They include plains above 1 800 m such as plains of Saada, Sana’a, Dhamar, Rada’a, Qa Bakil Qa Haql and Qa Shara
and those that lie in less than 1 800 m, which include plains of Al-Qaeda.

3.4 Eastern desert (plateau)

They cover the northern boundary of Yemen and drop gradually from 1 000 m towards the north east to less than
500 m and include the area east and north Marib and Ramlet Al-Sabaateen.
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4, Soil

Soils in Yemen are generally recent soils of alluvial deposits produced by water and wind weathering. They country’s soils
are sandy to silty and loamy in coastal regions and silty to loamy and clay loamy in the highlands. The soils are generally
low in nitrogen, phosphorus and organic material. In areas in the highlands soil are shallow with often calcareous layer
which leads to poor moisture retention.

5. Water resources

The country’s major resources for water are rainfall and underground water represented by wells and springs. Rains water
is the basic source for agriculture where about 77% of the total cultivated area depends directly on it. Nearly half of
the total rainfed area receives rainfall less than 350 mm which could be considered below the minimal amount needed
for rainfed agriculture. Spate irrigation is experienced in the coastal region farming, covering about 41% of the total
permanent and semi irrigated area. Wells and springs are very important sources for domestic water supply and irrigation.
They are common in highlands, while floods (Spate) and wells are in the coastal plains.
Water resources now days are facing shortage problems, and that is due to:

- Drastic increase in number of wells,

« Uncontrolled use of pumped water,

« Tendency to neglect the traditional spate irrigation, and

- Low quality of water for irrigation and salinization of soils.

TABLE 1
Agricultural spaces (ha) and total arable crop for the years 1997-2006,in the Republic of Yemen

1997 1115514 1663 858 1200098 580 867 485 289 114339 19603 0 0 1200098
1998 1115515 1668858 1279704 678 243 383912 153 564 63 985 0 0 2559408
1999 1115515 1668858 1132910 528 643 434207 129259 40801 0 0 2265820
2000 1115515 1668 858 1143441 514 550 457 375 125776 45740 0 0 2286882
2001 1115515 1668 858 1101040 611543 407 695 143 892 35974 0 0 2300 144
2002 1115515 1668858 1133480 532736 430722 124683 45339 0 0 2266 960
2003 1115515 1668 858 1076771 484 548 398410 139978 53835 0 0 2153542
2004 1180105 1609 484 1188888 637416 407 869 89363 33924 4215 12517 2374192
2005 1180105 1609 484 1202113 608 525 393089 137163 34301 12914 14620 2402725
2006 1180105 1609 484 1309279 656 545 424 249 148 482 36131 26520 17 352 2618558
Total 10 233 405 14 841 600 11767 724 5252749 3737528 1192160 390030 43 649 44 489 22428329
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6. Crop production system

Crop production system in Yemen is generally reflected by the availability of water supply as being the most important
factor. The cultivated area may very from year to year depending mainly on the amount and distribution of rainfall.

Crop production system can be divided into two as depending on water supply:

a. Rainfed farming system.This system can be classified into three categories:
1. The low rainfed system with rainfall average < 450 mm,

2. The moderate rainfed with rainfall average between 450-620 mm; and

3. The high rainfed system with rainfall average > 600 mm.

Major crops grown under rainfed farming are : sorghum, wheat, barley, millet and legumes. Barley is considered to be
the base of dry land farming system in the highlands while millet is a marginal crop of low lands and sand dunes. Generally
rainfed farming system is considered as the base of agriculture where more than 77% of the total cultivated area is under
this system.

b. Irrigated farming system.

There are two types of irrigation under this system. These are flood irrigation which is basically used in coastal region
and the deltas. Crops predominantly grown under this system are sorghum, millet, cotton, cucurbitas, legumes, sesame
and groundnuts. The second system is wells and springs irrigation farming system. It forms the base of intensive agriculture
mainly for cash crops such as gat, vegetables, fruits and forage crops. Under such system intercropping and crop rotations
can be easily utilized.

TABLE 2
General Summary Area (HA) & Production (MT) of Agricultural Crops IN. Y.R 1997 -2006

Cereals Area 721819 770457 624315 619583 657 871 593 068 532293 685 491 688 752 756 961 6650610
Prod. 646 369 833331 693713 672237 700 141 559760 417 937 490277 495 591 726 927 6236283
Vegetables Area 59254 61851 62498 64953 67 376 69 621 71210 72364 73599 75686 678412
Prod. 717 631 747131 759 820 774908 802733 818951 833349 833416 882053 904 889 8074 881
Fruits Area 81240 84593 88104 91057 95247 97 056 98317 80835 82796 84944 884189
Prod. 496 139 587 956 626 307 654 954 622785 719701 736216 742 408 764790 861984 6813240
Legumes Area 57137 62 468 51079 51450 52679 51638 51276 35936 38941 47 314 499918
Prod. 66 109 77973 64219 63 080 64033 61845 60 804 63 940 61180 83239 666 422
Cash Crops Area 179623 188741 192717 200233 208 295 209576 210852 194 429 197273 216543 1801009
Prod. 145416 162 488 16 556 177 006 177 891 174 658 174 899 184185 190 360 228930 1442029
Feeders Area 101379 112125 114197 116165 117636 114 547 114 862 121878 122803 127832 1163424
Prod. 1090639 | 1380571 1399477 | 1450669 | 1467706 | 1429455 | 1432310 | 1505204 | 1541288 | 1626911 | 14324230
Total Area 1200452 | 1280235 | 1132910 | 1143441 | 1199104 | 1135506 | 1078810 | 1190933 | 1204164 | 1309279 | 11874834
Prod. 316203 | 3789450 | 3709102 | 3792854 | 3835289 | 3764370 | 3655515 | 3819430 | 3935261 | 4432880 |35050354
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THE STATE OF DIVERSITY

1.1 Basic value of the plant genetic resources

Republic of Yemen has diverse flora, but diversity of wild crop and wild flora as well as indigenous knowledge on both
domestic and wild plants are gradually diminishing. Many of these plants are used by people for food, firewood, fodder,
medicinal and for other purposes.

1.2 Diversity within and between PGRFA species

1.2.1 The diversity of PGRFA species

It has been estimated that there are about 2 900 plant species belongs to 175 families have been registered in Yemen,
more than 420 of which are endemic (Al Khulaidi, 2000). There are about 521 indigenous Plant Genetic Resources for
Food and Agriculture (PGRFA), belonging to 75 families and 235 Genera, out of theses 87 are endemic and 15 are near
endemic (Table 1.2.1).

TABLE 1.2.1
Indigenous PGRFA in Yemen

1 Acanthaceae 9 13 7 20 Burseraceae 2 6 5
2 Aizoaceae 1 1 21 Cactaceae 1 2
3 Aloeaceae 1 33 19 13 22 Caesalpiniaceae 2 2
4 Amaranthaceae 2 3 23 Capparaceae (Capparidaceae) 2 3
5 Anacardiaceae 3 6 2 24 Caryophyllaceae 2 3
6 Annonaceae 1 1 25 Celastraceae 1 1
7 Anthericaceae 2 3 1 26 Chenopodiacea 3 3
8 Apiaceae (Umbelliferae) 5 5 27 Combretaceae 1 1
9 Apocynaceae 3 5 28 Commelinaceae 2 2
10 | Arecaceae (Palmae) 5 7 29 Convolvulaceae 5 8 3
1 Asclepiadaceae 3 3 2 30 Cucurbitaceae 7 12
12 Asparagaceae 1 1 31 Cupressaceae 1 1
13 Asteraceae (Compositae) 7 7 1 32 Cyperaceae 2 6
14 Balanitaceae 1 1 33 Dioscoreaceae 1 1 1
15 Basellaceae 2 2 34 Dracaenaceae 1 1
16 Bignoniaceae 1 1 35 Ebenaceae 2 3
17 Bombaceae 1 1 36 Euphorbiacea 3 4 3
18 Boraginaceae 3 6 1 37 Flacourtiaceae 1 1
19 Brassicaceae (Cruciferae) 1 3 38 Juglandaceae 1 1
39 Lamiaceae 8 10
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40 Liliaceae 2 3 58 Polygonaceae 2 2

4 Linaceae 1 1 59 Portulacaceae 1 2 2
42 Malpighiaceae 1 1 1 60 Punicaceae 1 3 1
43 Malvaceae 3 9 61 Ranunculaceae 1 3

44 Mimosacea 4 28 5 62 Rhamnaceae 2 1

45 Moraceae 1 6 63 Rosaceae 6 3 1
46 Moringaceae 1 2 64 Rubiaceae 3 1 3
47 Myrtaceae 3 3 65 Rutaceae 3 2

48 Oleaceae 1 1 66 Salvadoraceae 2 8

49 Orchidaceae 1 1 1 67 Sapindaceae 1 12

50 Oxalidaceae 1 1 68 Scrophulariaceae 1 1

51 Pandanaceae 1 1 69 Solanaceae 6 6 1
52 Papaveraceae 1 1 1 70 Sterculiacaeae 1 1

53 Papilionoideae (Fabaceae) 28 64 16 71 Tiliaceae 2 1

54 Pedaliaceae 1 1 72 Ulmaceae 1 3

55 Piperaceae 1 1 73 Verbenaceae 1 4 1
56 Plantaginaceae 1 3 1 74 Vitaceae (Vitidaceae) 4 1 1
57 Poaceae (Graminea) 44 149 9 75 Zingiberaceae 1 1

Total 148 | 378 | 65 15 87 | 10 22
235 | 521 87 15

1.2.2 The state of diversity of major crops

Differences in environmental conditions among the agro-ecological zones of Yemen make it possible to grow a wide
range of tropical, subtropical and temperate crops. Two broad farming systems are practiced in the country: rainfed and
irrigated agriculture. Rainfed agriculture is practiced in about 68% of arable land. The main crops are cereals, legumes,
vegetables, fruit trees, and industrial and stimulant crops including sesame, cotton, tobacco, gat, and coffee.

The country’s crop diversity is comprised of cultivated crop species and varieties grown for different uses of the
community. These have evolved through natural selection and selective breeding by traditional agricultural practices
over long periods in the different environmental conditions of the country. Crop relatives and wild species also have
been used for different purposes. The resultant varieties and races of crops may form homogeneous varieties or
heterogeneous populations. The number of land races of each crop species is dependent on the distribution of the crop
across the environment. Crop diversity is the basis for successful agriculture and the sustainable use of the country’s
scarce water and soil resources. Forty plant species belonging to 27 genera and 16 families (Table 1.2.2) are cultivated in
the country; these are cereals, legumes, fruits, vegetables and industrial and stimulant crops.

TABLE 1.2.2
Major Crops for each Family

1 Abelmoschus esculenthus (L.)Moench. Malvaceae

2 Allium porrum L. Liliaceae

3 Allium sativum L. Liliaceae

4 Brassica oleracea L. var. botrytis Brassicaceae (Cruciferae)
5 Brassica oleracea L. var. capitata Brassicaceae (Cruciferae)
6 Capsicum frutecens L. Solanaceae

7 Catha edulis Forsk. Celastraceae

8 Citrus aurantifolia (Christum) Swingle. Rutaceae
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No Scientific Name Family
9 Citrus limon (L.)Burm.f. Rutaceae
10 Citrus sinensis (L.)Osbeck. Rutaceae
1 Coffea arabica L. Rubiaceae
12 gl:;gg:s) 'melo L. subsp. agrestis (Naud.) Cucurbitaceae
13 Cucumis sativus L. Cucurbitaceae
14 Cucurbita pepo L. Cucurbitaceae
15 Daucus carota L. Apiaceae (Umbelliferae)
16 Hordeum vulgare L. Poaceae (Graminea)
17 Lens culinaris Papilionoideae (Fabaceae)
18 Lycopersicum esculentum Mill. Solanaceae
19 Mangifera indica L. Anacardiaceae
20 Phaseolus vulgaris L. Papilionoideae (Fabaceae)
21 Phoenix dactylifera L Arecaceae (Palmae)
22 Pisum sativum subsp. pumilio Papilionoideae (Fabaceae)
23 Sesamum indicum Pedaliaceae
24 Psidum guajava L. Myrtaceae
25 Solanum melongena L. Solanaceae
26 Solanum tuberosum L. Solanaceae
27 Sorghum bicolor (L.) Moench Poaceae (Graminea)
28 Trigonella foenum-graecum Papilionoideae (Fabaceae)
29 Triticum aestivum Poaceae (Graminea)
30 Triticum dicoccum Poaceae (Graminea)
31 Triticum durum Poaceae (Graminea)
32 Triticum monococcum Poaceae (Graminea
33 Triticum turgidum Poaceae (Graminea
34 Vigna unguiculata Papilionoideae (Fabaceae)
35 Vitis vinifera L. Vitaceae
36 Zeamays L. Poaceae (Graminea)
37 Gossypium arboreum Malvaceae
38 Gossypium barbadense Malvaceae
39 Gossypium herbaceum Malvaceae
40 Gossypium hirsutum var. punctatum Malvaceae

Cereals remain the principal crops in the country and occupy 42% of the arable land. The grains of these crops
constitute the basic food source for the majority of the population and main source of forage for draft animals. Cereal
crops include sorghum, millet, maize, wheat, and barley.

Sorghum is the most important crop grown in the country as it has been the traditional food source for people for
thousands of years. Local varieties of sorghum have a high adaptability to the different environmental conditions in the
country. Sorghum varieties are grown under flood irrigation on the coastal plains, under rainfed conditions on mountain
terraces and inter mountain plains, and under tube well irrigation in the eastern region. Some sorghum varieties have a
high capability to produce on land with marginal water resources. There are thousands of varieties of sorghum that have
evolved through centuries to successfully adapt to the many different environments of the country. Most of the sorghum
cultivars belong to Sorghum bicolor (L) Moench with 5 basic races ( bicolor, guinea, caudatum, kafir, and durra) and their
crosses. Hybrid races contain many different combinations of these basic races such as durra-caudatum , guinea-bicolor
and kafir-caudatum .

Millet is grown mainly on the western Tihama plains and on the southern and eastern coastal plain. Local varieties
include three types of millet:

1. Pearl millet Pennisetum glaucum which includes Dukhn, Tihama, Mossaibli, Khabti and Mazraai;

2. Finger millet Eleusina coracana which includes Kanib; and

3. Little millet Panicum rigidum which includes Habah.
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Genetic variability is not limited to the number of local varieties.
The main causes of millet genetic erosion are:
+ Introduction of high yielding varieties which replace the local ones;
« Erosion of local knowledge about the specific differences of local varieties; and
- Shift of the human diet towards imported wheat flour which is subsidized by the government.

Maize is grown under irrigation systems, or under rainfed conditions in areas with high rainfall like Ibb and suplimentery
irrigation in other Southern Uplands and Central Highlands. Local varieties of maize are identified by their growing
period as early, intermediate and late varieties (Thulathi, Ruba’i and Khumasi) or by their counery of introduction (Hind,
Romi, Sham, and Misri). Most of local maize populations grown in the country are generally flint or semi-flint types, and
mostly yellow grain color.

Wheat is grown mainly in the highlands above 1 500 masl. Some 103 000 ha of cultivated land is devoted to wheat
of which 60% is concentrated in Sanaa and Dhamar governorates. The total wheat production is about 149 000 tons
which constitutes only 9% of wheat consumption in the country. There are about 40 varieties and land races of wheat
belonging to five species which are currently cultivated: Triticum monococcum L; T. dicoccum; T. durum; T. aestivum L;
and T. turgidum.

Barley is grown as dual purpose crop, for grain used for human consumption and whole plant yields for animal forage.
Barley is highly adapted to water stress environments and is produced even on land with very marginal rainfall. Barley
is classified as follows:

« Hordeum vulgare L. emend Lam, six-rowed cultivars grown under irrigation and harvested at the heading stage,
mostly in Wadi Shebam representing only 1% of barley cultivation; and

- H.distichon L. emend Lam, two-rowed cultivars grown under rainfed conditions for dual purposes represented by
Saklah, Zarabi, Aswad, Bakoor, and the hulless (naked) Habib, constituting 99% of barley cultivation.

Legume crop species are grown at different agro-ecological zones and are considered to be important sources of
protein. About 54 000 ha is devoted to legume crops annually which produces about 75% of the country’s demands.
The most important legumes cultivated under rainfed conditions include Vigna, lentils, dry peas, and fenugreek.
Generally, common beans and broad beans are grown under supplemental irrigation. Little attention has been given to
classification of different legume crop species. There is a wide variation of Vigna spp. grown in different environmental
conditions including Vigna ungiculata, V. aconitifolia and V. radiata.

The production of horticultural crops was part of traditional agricultural practices from early historical times as
evidenced by the development of water conservation technologies such as construction of dams and terrace systems.
A wide variation of deciduous, tropical and subtropical fruit crops are grown in Yemen. Every agro-ecological zone has
a specialized fruit crop production; deciduous fruits are grown in the highlands and tropical and subtropical fruits are
grown in the lowlands of Tihama, and in the eastern and southern plains and plateaus.

Deciduous fruits such as peaches, apples, figs, pears, and almond are sometime grown around houses or wells and
along the irrigation channels. In general, farmers own few trees which receive little attention and keep the fruits for
family and neighbours. There are only a few orchards that are planted with introduced varieties.

Yemen is particularly well known for its traditional production of grapes and pomegranates. Grapes are the most
important fruit crop grown in the country and Yemen has been producing high quality grapes for centuries. Grapes
are cultivated in areas ranging in altitude of 1 350 - 2 000 m and are concentrated in Sana’a and Sadah governorates.
Different grape varieties are grown at different locations. There are about 40 local grape varieties most of which belong
to the Vitis vinifera and the group of Conver orientalis Negr; others belong to the group of Conver pontica Negr. Several
varieties are grown in the same region; however, each region is famous only for one variety which may take the name of
that region. For example, Raziki is grown in different regions, but the best tasting variety is grown in Al-Rawdah and is
called Rawdhi. Color, size and shape of the fruit are the main characters used for differentiating grape varieties Although,
similarity in color exists among grape varieties, genetic variation exists among varieties having the same color and which
are grown at different locations.

Some 40 date palm varieties have been identified in Yemen, and most are grown mainly in the Tihama lowlands and
Wadi Hadramout. Date palm plantations are concentrated on the banks of five major wadis dissecting the Tihama plain
from the mountain foothills to the Red Sea, which include Ressian, Zabid, Remaa, Surdod, and Mour wadis. Date palm
plantations are under flood irrigation systems. Because of the shallow root systems of date palms, some plantations have
even been established on the coastal areas of the Red Sea. Either naturally growing or planted, date palms depend on
shallow ground water derived from rainfall in the mountains. In recent years, disturbance of the delicate balance between
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the fresh rainwater and salt water near the coast has been catastrophic for the palm trees in the coastal areas. The over
pumping of ground water and construction of small dams have prevented the mountain rain water from reaching palm
trees close to the sea coast, which has resulted in gradual death of these trees.

Vegetable crops are grown in the most fertile soils of most agro-ecological zones of the country. The total area devoted
to vegetable crops is about 57 000 ha out of which 50% is cultivated with potato and tomato crops. There are more than
20 species of vegetables, which are grown mainly under irrigation system. The areas under vegetable cultivation are
gradually being increased due the expansion of irrigated lands. Ground water depletion is the main negative result of
this expansion. Several exotic varieties are currently in cultivation.

Coffee (Coffea arabica L.) is famous cash crop in Yemen; it is cultivated in wide range of ecological zones and is best
grown at altitudes between 1 000-1 800 masl. Coffee is grown under rainfed conditions as well as under irrigation from
springs, wells, and wadi-based water. Different varieties of Coffea arabica are distinguished by differences to drought
tolerance, shape of the plants, and color, size, shape, and taste of coffee fruits. The local names of coffee varieties in most
cases refer to the cultivation areas or shapes of coffee trees and fruits.

The most common local coffee varieties are: Al-Odaini, Al-Hammadi, Al-Shami, Al-Sharki, Koubri, Borai Bonen, Al-
Baidani, Al-Matari, Al-Bori, Al-Jaadi (Biad & Sawed), Al-Bonen, Al-Haimi, Al-Yafei, Al-Dawaeri, Al-Tofahi, and Hofaini.
Comprehensive studies and classification of local coffee varieties should have priority in crop improvement programs
within the Ministry of Agriculture and Irrigation.

Qat (Catha edulis Forsk), a high cash crop used as stimulant by most men and some women in the country, is one of
Yemen'’s major crops and is cultivated on 91 418 ha or 5.5% of the total arable land in the country. In general, gat is best
grown under irrigation in areas above 1 500 m. Qat cultivation seems to be increasing with the expansion of irrigated
land at the expense of other crops. Since the most favorable environment for Qat cultivation is similar to that of coffee
and grapes, these crops are the most likely to suffer from Qat expansion.

1.2.3 Minor crops and underutilized species

The main minor crops and underutilized species in Yemen account for about 55 species (Table 1.2.3). Minor crops could
classified to six groups: Cereals 4 species, vegetables 16 species, spices and flavouring 7 species, fruits and beverage 18
species, oilseeds 7 species and nut 3 species. The cultivation of most of these crops have been decreased dramatically.

TABLE 1.2.3
Minor crops in Yemen

Group:/Scientific Name Group:/ Scientific Name Group:/ Scientific Name

Cereals: 20.Vigna radiata Fruits and beverage:

1.Panicum miliaceum Spices and flavouring: 38.Annona squamosa

2.Setaria italica

21.Dianthus caryophyllus

39.Borassus aethiopum

3.Eleusine coracana

22.Foeniculum vulgare

40.Ceratonia siliqua

4.Eragrostis tef 23.Lilium candidum 41.Citrullus lanatus
Vegetables: 24.0cimum tenviflorum 42.Citrus deliciosa
5.Beta vulgaris subsp. maritima 25.Piper betle 43.Citrus medica
6.Capsicum annum 26.Ruta chalepensis 44.Cydonia oblonga
7.Cicer arietinum 27.Zingiber officinale 45.Malus sylvestris
8.Cichorium endivia Oilseeds: 46.Myrtus communis

9.Coriandrum sativum

28.Balanites aegyptiaca

47.0puntia ficus-indica

10.Cucurbita maxima

29.Carthamnus tinctorius

48.Pithecellobium dulce

11.Cucurbita moschata 30.Ceiba pentandra 49.Prunus armeniaca
12.[pomoea batatas 31.Helianthus annus 50.Prunus domestica
13.Lablab purpureus 32.Hibiscus sabdariffa 51.Prunus persica

14.Laginaria siceraria

33.Linum usitatissimum

52.Punica granatum

15.Luffa cylindrica 34.Nigella sativa 53.Pyrus communis subsp. sativa
16.Petroselinum crispum Nuts: 54.Saccharum officinarum
17.Piper betle 35.Juglans regia 55.Tamarindus indica
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18.Spinaica oleracea 36.Cocos nucifera

19.Vigna aconitifolia 37.Prunus dulcis

1.2.4 Wild crop relatives and wild plants for food production

Wild food is used here to describe all wild natural plant species, which are collected for the purpose of human consumption
outside agricultural areas in woodlands, shrub lands, and other rangeland areas, these are namely fruits, seeds, leaves,
roots, tubers, gums and others.

Wild crop relatives have been used and still as food supplement and as a means of survival during times of drought
and famine, these wild cropes are still use in many areas, example are: Ficus palmata, Olea europaea L. subsp. cuspidata,
Punica granatum, Punica protopunica., Dianthus uniflorus, Fibre wild crop relatives are Gossypium incanum, Gossypium
stochsii and Gossypium areysianum.

Yemen contains reasonable wild crops, which provided food for thousands of year. The state of diversity of medicinal,
aromatic and other minor wild plants were slightly identified through several surveys, but still more and intensive
activities should be done in future time. Few books were published on the medicinal and aromatic plants of Yemen.
Recent study (Al Dubae & Al Khulaidi, 1997) has described 148 plant species for food and medicines belonging to 129
families and 68 Genera. Some of these have commercial values examples are: Dracaena cinnabari, Aloe inermis, A. vera,
Phoenix dactylifera, Helianthus annus, Jatropha curcus, Ricinus communis and others. Many local people still make some of
their income from wild plant species, including fruits, of trees and shrubs (e.g. Ziziphus spina-christi, Annona squamosa,
Opuntia ficus-indica, Opuntia dillenii) or herbs (Pulicaria jaubertii, Rumex nervosus, Cissus rotundifolia, Cyphostemma
digitatum, Thymus laevigalus and Portulaca oleracea).

1.3 Factors influencing the state of PGRFA diversity

The process of modernization and continuous development in agriculture during the last decades, more or less has led to
activate the dissemination of improved varieties at production level. There is no yet accurate data for percentage of area
grown by improved varieties. However, from rough estimate it can be indicated that more dynamic replacement to exist
in vegetables with nearly more than 90%, in wheat 15-20% as well as in maize. Active introduction of improved varieties
of fruits has also increasingly been expanded. Improved varieties are more likely introduced in conditions that are more
favourable and where intensive agricultural system is experienced. Varietals replacement may also account to one land
race to replace the other as this may be enhanced with the expansion of road networks and better communication and
transport means making the transfer of seed of plant material from location to location easier.

The cultivation of most of major crops have been subjected to genetic erosion. Among the most important factors for
genetic erosion are:

1. Periodic drought;
Change in cropping pattern and drastic shift towards each crops;
Expansion of infrastructure and building in agricultural lands;
Terraces erosion and
Sand dune movement and desertification.

us W

In wheat, itis has been found drastic decrease in the area of growing the land race. Alas, an old land race of unthreshable
form (Triticum dicoccum), due to its relatively low yield and difficulties in threshing. Finger millet (Eleusine crocana),
(Eragrostis tef) and oil rape (Brassica napus, var., napus), which were among the important traditional crops to be grown in
the country, are no more grown or only grown in very specific areas. Terrace deterioration and seasonal flood destruction
can be among the major factors that cause partial loss of land races. Qat (Catha edulis) expansion also is among the
factors that lead to threaten plant genetic resources.

There is an increasing focus pressure on minor wild plant species to meet the demand of increasing population. The
diversity of minor wild plants in their habitats is getting dramatically decreased. Diversity of some species that are utilized
by local people as traditional food or as medicinal plants are also in danger this due to intensive utilization of these plants
and lack of ecological education and protection activities.
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Diversity of some plants, extensively used by people with smallindustrial and sale is also in danger. These plantsinclude:
Pulicaria jaubertii, Rumex nervosus, Cometes abyssinica, Dianthus uniflorus, Foeniculum vulgare and Portulaca oleracea. Wild
plant species that have been used also in hunger & famine time enclude Cissus hamaderohensis, C. quadrangularis, Lycium
shawii, L. sokotranum, Commiphora kua, C. ornifolia, C. parvifolia, C. planifrons, and C. socotrana, these species can be in
critical conditions in future time.

The loss of plants is related directly or indirectly to population growth. Population growth brings further pressure on
the natural vegetation lands for urban development and cultivated production. The movement of rural population to
main cities has caused major pressure on plant biodiversity. Due to over cutting, expand of buildings and infrastructure,
species like Dobera glabra and Thymus laevigalus are losing their natural areas. Few fruit trees and shrubs such as Syzygium
guineense, Lannea transulta, Punica protopunica, Rosa abyssinica, Tamarindus indica, Balanites aegyptiaca and others are
found as scattered and highly endangered.

Intensive use of some wild plants as food or as feed has threatened some species; these are Chapmannia gracilis,
Chapmannia sericea, Commiphora ornifolia, Commiphora parvifolia Commiphora planifrons, Commiphora socotrana,
Lannea transulta. Some species are also in endangered; these are Chapmannia reghidensis, Chapmannia tinireana, Justicia
takhinensis, Neuracanthus aculeatus and Portulaca samhaensis.

Overgrazing is also playing an important factor in decreasing of wild palatable grasses. For example species such
as Hyparrhenia papiilipes, Hyparrhenia quarrei, Hyparrhenia variabilis, Taverniera lappacea, Seddera fastigiata, Seddera
semhahensis, Neuracanthus aculeatus, Metaporana obtuse, Marsdenia robusta, Justicia takhinensis, Helichrysum
nimmoanum, Heliotropium kuriense, Festuca obturbans, Eragrostis curvula, Eragrostis aspera, Croton sulcifructus,
Clerodendrum galeatum, Chrysopogon aucheri, Chloris roxburghiana, Chapmannia gracilis, Chapmannia reghidensis,
Chapmannia sericea, Chapmannia tinireana, Cephalocroton socotranus, Brachiaria ovalis, Brachiaria brizantha, Brachiaria
chusqueoides, Brachiaria comata, Arthraxon micans, Aristida migiurtina and Aristida funiculate are rare or endangered in
their habitats, some of these species are endemic to Yemen.

1.4 Future needs and priorities

« Further studies and collection of information about the traditional uses of wild crops

- Studying the present state of diversity, relative important and regional important of wild crops

- Studying threats of genetic vulnerability and causes of genetic erosion of plant diversity

- Establishment and maintenance of large natural protected areas

- Developing of potential sources for the local population, such as collection and storage of wild economical crop
seeds

«+ Cultivation and export of economic plants using small scale farms

- Mapping of important plant biodiversity areas (e.g. vegetation and land use maps)

1.5 State of arts

A large number of techniques have been employed to describe and assess the plant genetic diversity in the world. To
assess and analysing the wild plant species, the following activities were conducted in different ecosystems. Intensive
vegetation survey following Braun-Blanquet and TWINSPAN approaches were conducted accompanied by Taxonomical
identification of the plant species. Measurement of diversity, frequency and important values of each plant species were
done by using different modern softwares such as Multi-Variate Statistical Package (MVSP) and BioDiversity Professional
Beta. Mapping the vegetation and the distribution of wild plant species was done using the modern technology, which
apply using GIS techniques and softwares such as ArcGis, ERDAS-Imagine and DIVA-GIS.
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THE STATE OF IN SITU MANAGEMENT

2.1 PGRFA inventories and surveys

Natural protected areas are the in situ method for the conservation of biological diversity and areas with unique or rare
characteristics. The protected areas preserve all elements of the ecosystem and protected them from deterioration. The protected
areas provide suitable sites for field studies and research, suitable site for ecological public awareness and for monitoring
environmental change, they provide grounds of studies and research on biodiversity and natural resources, they support the
educational programs in school in universities and schools in the study of natural resources and field training.

In many parts of the country traditional small in situ management areas can be found, these areas mainly situated
around or near villages and privately or communally owned. Traditional rules are used as measure to these protected
areas and mainly used for grazing. The implementation of those rules are deferent from place to another, the commoner
rules are formed by agreement with a specific fine or animals for cutting trees from the protected areas. These in situ
management areas are represent the better managed areas of the Yemen, and normally managed by local communities,
village leaders or Sheikh, and help to protect the Plant Genetic Resources for Food and Agriculture (PGRFA).

Several activities have been undertaken during last 5 years to inventory and the study of current state of plant genetic
resources in the In situ conservation areas. Agricultural Research Extension Authority (AREA), Environmental Protection
Authority (EPA) and other international and national organizations, has carried out these studies. The recent surveys have
focused mainly on 4 priority protected areas, namely Jabal Bura;, Huf (Al Mahara), Soqotra Isalnd and Utuma. Different
ecological zones were surveyed in which 36 areas were proposed as protected areas, the Table 2.1 shows 5 protected
areas that have been declared as protected areas.

TABLE 2.1
5 protected areas and date of declaration

Utuma Mountain Dhamar Gover 5June 1999
Soqotra Mountain-marine Hadhramaut Gover 27 September 2000
Huf Mountain Al Mahara Gover August 2005

Jabal Bura Mountain Al Hudayda Gover January 2006

Wet lands Mountain-marine Aden Gover August 2006

Jabal Buraa is considered to be one of the richest area in biodiversity. It contains suitable conditions for floristic and
wild life diversity. It represents on of the important remaining natural forest in Yemen. It is also considered as one of
the richest natural reserves since it houses a diversity of plants and animals. However this are is exposed to dangerous
human impact which leads to a serious degradation to the area.

Huf, al Mahara area is very rich in vegetation and composed of forest dominated by Anogeissus dhofarica Dodonaea
angustifolia and Jatropha dhofarica. The area is rich in species which are endemic to Huf and Dhufar region, among
the important endemic plant species: Maytenus dhofarensis, Euphorbia smithii, Jatropha dhofarica,, Commiphora foliacea
Anogeissus dhofarica. It represents on of the important remaining natural forest in Yemen. It is also considered as one of
the richest natural reserves since it houses a diversity of plants and animals.

Soqotra Archipelago was considered this year as World Heritage Site. Sogatra island lies off the northeast corner
of Africa (between lat. 12 19" to 12 42} and long. 53 20’ to 54 30’) and it is about 3 799 km? and part of Hadhramaut
governorate.
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It can be divided into three main topographical zones :
1. coastal plains

2. alimestone plateau

3. mountains, reachupto 1519 m

The island is sparsely vegetated and dominated by xeromorphic forms. The coastal plains and low inland hills are
covered by open deciduous shrub land dominated by the Croton socotranus, Dendrosicypos socotrana, and Adenium
obesum. On the higher altitudes we find Boswellia spp. and other species, which yields frankincense, such as Psiadia,
Euryops and Pluchea. One of the most famous species of Soqotra is the Dragon’s blood tree (Dracaena cinnabari), which
is found on the plateaux and mountain grassland. There is about 825 plant species have been recorded in the island so
far, and of these 307 are endemic (Miller and Morris, 2004). Many of these plants have traditional use, such as fodder, fuel
wood, building materials, gums, foods, resins and medicines. The following Table 2.2 shows three proposed sites to be in
situ conservation areas in the near future.

TABLE 2.2
Proposed in situ conservation area in near futhure

Bilhaf, bir ali Coastal Hadhramaut Coral reef
Jabal eraf Mountains Lahj Juniperus procera woodland
Sharma-jathmun Marine Hadhramaut Turtle hatching habitat

Many areas that are located in different ecological site of Yemen have been proposed to be protected areas. The
following table shows a draft List of Important Plant Areas in Yemen for Conservation of wild plant genetic resources for
food and agriculture.

TABLE 2.3
Draft list of plant areas for conservation of wild PGRFA

Soqotra Archipilago

Aden - wetlands

Aden -Wadi Dhulnafa Protected Area Last remaining area of Aden’s unique wadi and cliff vegetation
al Luhayya mangrove Other areas to be identified (on Red Sea islands)

Bir Al Mangrove woodland

Hayfan Juniper woodland

High Mountains of Ibb (J. Takar, Jebal Bada'an, Grasslan areas, contain segnefecnt fooder for animals

Jebal Manar etc (2800 masl)

Huf (al Mahara) Representative areas of escarpment “monsoon” woodland, plateau vegetation and
representative vegetation of desertic dip-slope to be identified

Hujarayah — Wadi Adoof etc Richest area for endemics on Arabian mainland - representative areas yet to be

identified
Jebal alArays Summit area and SW facing valley (Abyen)
Jebal Bura Including Wadi Aswad
Jebal Fartak Relict monsoon woodland
Jebal Lawz, Juniper open shrubland
Jebal Melhan, Representative areas of summit grassland and escarpment woodland to be identified
Jebal Raymah Representative areas of summit grassland and escarpment woodland to be identified
Makalla (coastal plain) Coastal plain E of Makalla - area to be agreed
Maifa Hajr Wissmannia carinensis woodland
Plateau and escarpment above Al Mukalla Fog-affected escarpment and plateau areas
Plateau Forest Relict areas of Acacia origena woodland to be identified
Succuelnt Euphorbia“forest” Representative areas to be identified
Succulent shrubland Representative areas to be identified - both on escarpment foothills and inner plateau

(Euphorbia balsamifera assocations)
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Tihama Representative areas of different vegetation types to be identified
(eg Dobera glabra woodland in Wadi Yur)

Rich wadi vegetation in high rainfall area - vegetation of other high rainfall areas to

Al Udayn, Rayma & Wusab be identified

Desert vegetation Representative of all desert vegetation types to be identified

Several detail vegetation surveys have been undertaken in different land ecological areas during last decade, the
results have been presented in report and land ecological maps. These vegetation surveys and inventories have basically
focused on western and southern mountain areas. Generally, the aims of the previous studied and inventories were not
focusing on plant Genetic Resources for Food and Agriculture (PGRFA).

TABLE 2.4
List of vegetation surveys conducted last decade

Natural and Protection areas of Yemen Ministry of Agriculture and Water Resources, DGFDS Project FAO/GCP/ 1996
YEM/015/SWI, (1996),

A vegetation survey of wadi Rimaa catchment areas Land and water conservation project (Forestry component ) UTF/ YEM / 1996
023.Sana'a, Yemen.

A vegetation survey of Wadi Sharis catchment Land and water conservation project (Forestry component) UTF / YEM / 023. 1996

areas(Hajjah) Sana'a, Yemen

Vegetation types of the upper Wadi Rusyan catchments Natural & Water Resources Authority, UND/DSMS - YEM 93/ 010 - Dar EL -

M X : 1997

area, Taiz, with a map scale 1: 50000 Yemen Taiz, Yemen,

Vegetation survey and mapping of J. Bura’ Sustainable Environmental Management Programme, Sana‘a, Yemen 2003

protected area

Studying the environmental impact on Vegetation

of Wadi Edim in Wadi Hadhramaut DOVE Energy 2005

Studying the environmental impact on Vegetation of .

Hadhramaut/Shibam boundary OMV Gil Company. 2007

A number of priority areas were selected to carry out surveys. There are some difficulties to explore and inventory
of biodiversity in some areas this because of insufficient financial resources and lack of experience among the staff
engaged in these activities. A major limitation for the study of current state of biodiversity is the lack of experience in
taxonomists and plant ecologist. Several surveys were carried out and still by some local government organizations with
staff that have no any experience in wild plants.

2.2 On-farm management and improvement of PGRFA

Yemeni farmers have been practicing some sort of PGRFA by themselves without the present of any formal entities.
The are no incentives system for such activities whatsoever or any forums. With the support of ICARDA a participatory
plant breeding program was carried back in the end of the last century. Small scale seed production is carried out by the
farmers themselves and in some cases newly introduced varieties are produced with the help if extension in some areas
through what is named “Seed banks”. The extension gives the farmers certain amount of seeds which they have to return
and sell the extra seed to other farmers.

2.3 Future needs and priorities

- Caring on detail vegetation survey of the declared and proposed protected areas.

» Gathering information about the usage of wild plant species for food or other purposes.

« Supporting the traditional protected areas

- Staff envelopment and training to meet the international standards in the studies with up-to-date knowledge and
database management.
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CHAPTER 3

THE STATE OF EXSITU MANAGEMENT

Ex Situ conservation centers of plant genetic resources in Yemen increased rapidly at the end of the 20" century and the
beginnings of the current century. These centers affiliated to the governmental sector mainly the Agricultural Research
and Extension Authority (AREA) and public universities. The number of conservation facilities has increased from 7 in
1996 to 22 in 2006; and they conserve more than 6 000 accessions. There also some Yemeni plant genetic resources
conserved in international centers.

3.1 Main ex situ conservation organizations

3.1.1 Agricultural Research and Extension Authority (AREA)

AREA is the largest public sector that holds most of the ex situ conservation through its research station network in the
various ecological zone of the country. It also houses the National Genetic Resources center (NGRC) in its head quarter
in Dhamar governorate. This center besides its conservation role coordinates and supervises other activities such as
regeneration, collection and evaluation carried out in the other station of AREA. The center has the capacity of traditional
and molecular characterization of germplasm and also has relations with regional and international centers. In addition
to the NGRC, AREA mantains seven fruit tree field genebanks in the different agroclimatic zone of the country.

3.1.2 Faculty of agriculture, Sana’a University

The Faculty of Agriculture, Sana’a University has the second largest genebank in Yemen in terms of number of accessions
conserved. The center also has a remarkable activity in documentation of traditional agricultural knowledge in Yemen.
Some survey and collection missions are jointly implemented or coordinated between AREA and the Faculty through
the two centers.

3.1.3 Foreign organizations

Many foreign organizations have realized the importance of Yemen plant genetic resources; amongst the pioneers was
the royal botanic garden of Britain that have collected and conserved some of the rare plants of Socotra Island during
the British presence in Yemen. Moreover, the USDA, USA is holding the largest collection of Yemeni sorghum germplasm
collected in the late of the seventies of the 20" century. Other organizations are listed in Table 3.1.

TABLE 3.1
Yemeni germplasm conserved in some International Genebanks"

USDA 34 4885
ICARDA 8 290
AVRDC 1 4
CIAT 1 1
ILRI 1 13
ICRISAT 3 2357
IITA 1 27
CIMMYT 1 2
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Vavilov Institute na 150
Global Seed Vault na 870
Total 8619

The information obtain from their web sites.

3.2 Types of conservation

Most of the seed genebanks still depend on small scale refrigerators except the National Genetic Resources Center of
AREA and Faculty of agriculture Sana'a University center. Generally most cold storage facilities are in serious need for
maintenance and upgrading in addition to training of the working staff in the proper maintenance methods of the
facilities in general.

In order to improve the status of field genebanks and botanic gardens the followings have to be considered:
» Discarding of duplicates within collections.

- Introduction of new conservation methods as alternative or supplementary to field genebanks

« Transferring some the threatened bank locations by urbanization or other factors to better areas.

-« Make safe duplicates in other suitable genebanks.

« Enhancing genebanks capabilities in documentation, conservation, characterization and evaluation.

TABLE 3.2
Types of conservation and number of conservation facilities

Seed long term storage 1 0 1
Seed mid-term cold storage 2 1 2
Seed short term storage 3 3 7
Botanical garden 3 0 4
Field genebank 3 3 8
Total 7 22

3.3 Number of accessions and important crops conserved

Traditional landraces of widely cultivated crops have dominated ex situ conservation efforts. In addition, field genebanks
for local and exotic fruit crops have been established under favorable climatic conditions for the relevant crop. Lately
collection and conservation efforts included underutilized crops, aromatic and medicinal plants, feed and forage plants
and rare forest trees.

Collection and conservation approaches have depend on dividing the country into homogenous climatic zones.
After that missions are carried out accordingly with the assistance of the related station or stations in that zone. Seed
material then stored either in the related station and the national genebank of AREA or in the national genebank only
when no storage facilities available at the station level. For field genebank storage every station of each agroclimatic
zone is responsible for conserving the suitable species of that zone in cooperation with the national genebank. Other
collection and conservation efforts are carried out in collaboration with other genebanks and development projects or in
emergency cases such as those of fast changes in cropping patterns, disasters or sudden urbanization of an area.

There was a dramatic increase in the number of accession and the number of species conserved between 1996 and
2006. The number of conserved accession in field genebanks almost doubled. The seed accessions raised from almost
hundreds to the current figure, which is about 5 000. Three cereal crops, sorghum, pearl millet and Indian millet, account
for almost 50% of the germplasm conserved. Table 3.3 illustrate a comparison between the number of accessions
conserved in 1996 and that in 2006, while Table 3.4 shows the group of crops conserved at different sites.
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TABLE 3.3
Number of accessions conserved for the different crop species between 1996 and 2006

Deciduous fruit tree genebank Al-Irra, Sana’a 9 1 36 113 28 105 218
Date palm genebank Seioun, Hadramaout 1 43 12 67
Genebank of evergreen fruits
and botanic garden of the Alkaud, Abian 43 65 230
coastal plain
Genebank Almukalla, Hadramout 15 68 68
Mangoes and Dates genebank Alkadan, Hodiadah 4 5 64
Genetic resources center The capital Sana’a 0 38 1083 84 1528
National genetic resources Rusabah, Dhamar 0 56 2866 415 3281
E?;?]Taigg:rden of the Central Rusabah, Dhamar 0 55
Evergreen and Coffee genebank | Taiz city 0 16 19 17 36
Pomegranates genebank Dhamar city 0 1 0 22 22
Naser faculty genebank Lahj city 9 1 28 136
Total 11 56 227 36 4225 28 661 5705
TABLE 3.4

Crop groups and number of accessions conserved until 2006

Cereals 3625
Legumes 881
Industrials 406
Vegetables 440
Fruits 453
Forage, feed and forest 154
Under utilized, medicinal and ornamental plants 749
Total 6708

3.4 Documentation

The documentation process is still manually implemented in most of the centers even where computers are available
they are not appropriately used due to the lake of personal qualification. It is, therefore, very crucial to establish a
computerized documentation systems network to enhance the plant material management within each genebank and
fully utilized the stored material.

3.5 Characterization, evaluation and regeneration

Collected germplasm is characterized in the collection site and in the regeneration sites together with the primary
evaluation. All morphological and evaluation criteria are based on the Biodiversity International descriptors and carried
out by specialized breeder in the zones suitable for the specific crop under the supervision of the National genetic
resources center. Field genebanks have their own nurseries and the regeneration of the material is carried out with




YEMEN

support of the National genetic resources center. Coordination and cooperation between the genebanks is rare and
when it happened it is limited to very restricted exchange of plant material. In many cases it is easier to get germplasm
from foreign country than from a Yemeni one. The main reasons that undermine characterization, evaluation and
regeneration activities in addition to the lack of finance include: lack of appropriate infrastructure, absence of modern
equipment either for multiplication or for molecular characterization, and lack of qualified personnel.

There has been moderate progress in the collection, characterization and conservation of plant genetic resources for
food and agriculture. This is evident by the increased number of accessions and diversity of crops collected, characterized
and conserved in the Gene Bank of the NGRC in AREA as well in the GRC in Sana’a University. Despite this moderate
progress, there is still a big gap between what has been collected, characterized and conserved and the wide diversity
of PGR of food and agricultural crops in the country. Several areas are still no covered by collecting missions and there is
a need for better management practices to handle the increased number of accessions conserved in the NGRC in AREA.
The situation is different in the case of horticultural crops. Here progress is rather limited and exerted efforts so far are far
from addressing the challenges of conservation and characterization of PGR of horticultural crops.

Due to the lack of finance the regeneration activities are very weak and nearly 40% of the conserved material has been
regenerated. Weak documentation of the quantity of material stored has caused the loss of some accessions.

3.6 Future perspectives for collection and conservation

It is obvious that there are clear gaps in the collection and conservation of local germplasm especially for many famous
indigenous crops such as sorghum, ficus and many other crops that Yemen was traditionally famous for growing them
under various agroclimatic zones of the country in many areas. The expansion of Qat cultivation, drought, urbanization,
changes in food consumption habits, Food Trade Agreement (FTA) and other factors all pose serious threats for the local
germplasm of many crops.

3.6.1 Collection

« Priority should be given to areas where there is dramatic decrease in the cultivation of traditional crops for any
reason.

- Isolated areas must be included in a