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Rehabilitation and improve production of natural range in

Walllan plateau, Sana’a Governorate

Ali A.Malik, Ali Mogbil Al-Kobati.

Abstract

One of Wallan plateau range closed from grazing beginning of 2003. Water harvesting
techniques and plant out of seedlings such as Atriplex spp, leguminous shrubs and graminea
seeds introduced.

Closing of range from grazing for two years resulted to improvement of natural vegetation of
range to more than double prior closing and improves carrying capacity in Wallan plateau.

Introduction

Traditional management system was found the best and more effective system to conserve
natural vegetation and maintain soil from erosion. Daraz 1972, ascertained that there are range
in northern borders of the country still preserve natural vegetation, that is due to practicing of
traditional management system. It was believed that a number of social and environmental
factors effected application of traditional management system at mid of previous century and
reach to its climax in the seventies of past century. (Sankari 1988).

Traditional management systems prove its ability on maintenance of natural flora, due to
measures followed and selection of proper closing period of range. Range closed at beginning
of spring season after rainfall till end of autumn season. This provide enough period for plants
to produce ripen seeds, ultimately insure regeneration.

Closing range in Wallan plateau aimed to improve traditional management system, recovering
of natural flora and increase its production to face some requirements of animal wealth of the
area and as extension for range improvement in the area.

Positive results of closing Wallan plateau range resulted to improvement of natural vegetation
and carrying capacity. This will encourage extending this method and improving traditional
management systems through introduction of a number of techniques such, water harvesting
and planting of high productive fodder plants.

Method and materials

Site closed beginning of spring season 2003, to insure plant growth in plateau. Inventory,
classification of flora, plant cover, density, frequency, and formation of range plants carried
immediately after closing. Plant cover measured by Parker method, while plant formation by
lateral lines. Carrying capacity calculated two years after closing. Different basin sizes for
water harvesting were prepared and a number of fodder shrubs planted in rows in alternate
arrangements.

Wallan enclosure located 15 1 N - 44 15 E, at 2500 meters above sea level. Rainfall
288mm/annum. Soil sandy, light, gravelly and shallow in most parts of enclosure. Soil
erosion is high due to vegetation deterioration.

Results

Results indicated occurrence of several plants belongs to 11 plant tribes (table 1) and Closing
of Wallan enclosure from grazing beginning of spring season increases plant cover from 21.5-
36.5 % Table (2).
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Table (1) indicates fodder and invasion plants
in Wallan plateau.

Latin name

Family

Andropogon distachyos

Gramineae

Cenchrus ciliaris

Chrysopogon plumulosis

Ceolachyrum poiflorum

Tetrapogon villosum

Blepharis ciliaris

Acanthaceae

Cummicarpus grandifloris

Indigofera arabica

Leguminoseae

Lavandula pubscens

Labiatae

Grewia tenax

Tiliaceae

Acacia negrii

Leguminoseae

Acanthus arborus

Compositeae

Aloe vera

Liliaceae

Caralluma petraea

Asclepidiaceae

Psidia arabica

Compositeae

Fagonia indica

Zygophyllaceae

Klenia odora

Compositeae

Lycium shawii

Solaneacea

Micromeria biflora

Solanum incanum

Euryops arabicus

Compositeae

Table (2) indicate plant cover, two years after

protection
Year Plant cover %
2003 21.5
2004 36.5

Carrying capacity increased for 0.125-1 sheep unit per year or 5Ha, animal unit per year.
Results indicated dominancy of least palatable short plants succeeded by palatable short
plants followed by invasion plants.

Table 3 indicate density, frequency, and plant formation in Wallan enclosure.

Species Plant density Frequency % Plant formation%
Chrysopogon plumulosis 37000 86.6 64.7

Andropogon distachyos 25500 73.3 22.2

Tetrapogon villosum 11000 23.3 7.1

Cenchrus ciliaris 800 13.3 2

Psidia Arabic - 30 25

Kleinia odora - 20 15

Results and discussion

Closing the site and protect it from early and continuous grazing allow tolerating heavy
grazing plants to slow re-grow depending on stored nutrients in root system in 2003, in
addition to plants were left to grow in 2004 far from grazing. Introduction of a number of
shrubs to enclosure and preparation of a number of basins for water harvesting resulted to
vegetation improvement and increase carrying capacity from 0.125 to 1 sheep unit per hectare

per year.

This positive indications in range improvement through application of this type of treatments,
proves efficiency of treatments applied in dry range land, ultimately it will be useful to
introduce those techniques to deteriorated range in high altitude zone.

References

1) Sankari, Mohmed (et el Omer 1972) (1988) Plant genetic resources of range and

fodder.

2) Sankari,Mohmed-1983- Preliminary inventory of natural range resources in Gulf
states and Arabian peninsula- PDRY.
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Seed multiplication of some perennial fodder in high
altitude zone and improve its production under irrigation.

Eng. Ali A Malik,
Tech. Nageeb Al-Monifi.

Abstract

Four domestic tropical grass species namely Anropogon barbinodis, Andropogon spp,
Cenchrus ciliaris, and Pennisetum thunbergii cultivated beginning of spring season. This
season considered as best growing season for mature and large quantities of seeds. This
indicates effect of different environmental factors, particularly light intensity, type and
temperature. Plants don't reach maturity when cultivated in July 2004 except for one species
i.e., (Cenchrus ciliaris) which produce limited quantities of mature seeds in Al-Orah farm-
Regional station. Grass species varies in tolerance of low temperature, where Pennisetum
thunbergii, and Andropogon spp, were frost resistant while Cenchrus ciliaris and Andropogon
barbinodis affected by frost.

Introduction

High plateau zone considered as one of the most important store for plant biodiversity in the
country. This zone provides fodder for domestic and wild life in most parts of the year.
Twenty species of perennial gramineae fodder plants collected from natural habitat in
northern sector of high plateau zone, under Arabian Peninsula regional programmed.
Collected seeds sown in Regional station of Northern highlands. Four plants selected after
two years, they were Andropogon barbinoides, Andropogon spp, Cenchrus ciliaris and
Pennisetum thunbergii, sown under irrigation.

Those species recognized by high yielding palatable fodder and produce quantities of seeds.
Seeds produced will be distributed to research centers, farmers and for rehabilitation of
Wallan plateau. Success of those species in the new environment and provision of large
quantities of seeds becomes dependable source in future to provide fodder in dry periods.

Material and Methods

Trial conducted in Al-Erra Regional Station in Northern highlands (N 15 27- 44 12E) in dry
climate, mean rainfall 286mm fall mostly in July-August, maximum and minimum
temperature range between 25-1.4 in January, and 11.9-30.7 degrees centigrade in June. Soil
Sandy clay with alkaline reaction PH 8.

Four domestic grass fodder species sown in autumn and spring season. They were
Andropogon barbinodis, Andropogon spp. Cenchrus ciliaris, and Pennisetum thubergii. 50%
of 1st, and 2nd, species attend flowering, in 90 & 95 days respectively, produce 2Kg., of
seeds, while third and fourth species grown piously and produce 3Kgs., of seeds when
cultivated in spring season, but those plants doesn't attend physiological maturity when
cultivated in autumn season except for Cenchrus ciliaris which attend physiological maturity
and produce 5 kgs., of seeds.

Results indicated that Pennisetum thubergii tolerate low temperature in winter followed by
Andropogon spp, while Cenchrus ciliaris and Andropogon barbinodis could not tolerate low
temperature and effected by frost.

All grasses showed their ability of vigorous growth. Two species namely Cenchrus ciliaris
and Pennisetum thunbergii grown to shrubby form with dense branches at base. These plants
of high nutritive value in dry and semi dry areas (Al-shorbagi 1988), and they are highly
palatable for all animals in most plant stages, (Farmer interviews). They are good soil binder
due to rhizome formation which provides soil protection, and they are able to utilize moisture
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and produce vegetative growth suitable for fodder. Andropogon spp, proves its capability to
regenerate itself, through production of seedlings.

Table (1) Some production and agriculture specifications of four perennial local grasses.

Species Sowing date Flowering 50% SKZEd production
Andropogon spp 1/3 1/7 95 ** 2 **
Andropogon barbinodis Y Y 90 115 Y **
Cenchrus ciliaris Y Y 55 70 3 gm.
Pennisetum thunbergii y y 90  ** 3 *x

Key
1st, sowing date in spring.
2nd, sowing date in autumn.
** Indicate no flowering occurs.

Conclusions

Difference in light intensity and quality along with gradual decrease of temperature in
autumn, effected plant physiological maturity.

Recommendation

o Itis preferred to cultivate plants beginning of spring to produce seeds and obtain
sufficient cuts.

o Itis possible to use seeds of third and fourth grass species to produce fodder under
irrigation as well as range, but second grass can produce better under irrigation.

o Itis prefered to test mentioned species under fodder mixtures through cultivation with
legumes.

Reference

1. Alshorbagi, Mustafa Ahmed (1988)- Some important fodder plants in Arab world and
their genetic resources, page 106.

2. Sankari, Mohmed (1988)- Plant genetic fodder resources suitable for range environment
in Arabian Peninsula and their breeding programme. AREA Agroclimatical zone in
Yemen.
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Multiplication of two range species ( Cenchrus sp and
Panicum turgidum )

Ahmed Salem Bataher

Abstract

Range plants may be grazed all or tip parts depending on their palatable to animals.
The observation trail revealed that Cenchrus sp shows good performance of fodder and seed
production better than Panicum turgidum under irrigation system.

Introduction

Range species of Wadi Hadramout are frequently exposed to drought , hence abundant of
them were decreased due to dryness and early grazing at rainy season. Accordingly rangeland
production degraded and extinct of range species may occur. For that case, collection ,
preservation , evaluation and utilization of range species became very important. The
propagation of these collected species will serve the replanting of rangelands and animal
farms as a fodder crops under irrigation system.

Materials and methods

Questionnaire with local nomadic has been conducted concerning range species information.
Seeds of two species were collected and planted at the Research Farm of Seiyun Research
Station.In April / 2004 the two indigenous species of Cenchrus sp and Panicum turgidum
were planted in lines and broadcasting methods in small plots. Light irrigation were given to
the species every 8-10 days. . Seed germination observed after 2-22 days while spikes
emergence  appeared after two months of planting. Characterizations of the species were
recorded for plant height , roots , shoots , leaf , spike length,spikes number and 100 spikes
weight were also recorded. Two subsequent cuts during 7 months plant age were harvested.
Weight of seeds with husk and green fodder were recorded.

Results and discussions

It was clear that some plant species are browsing all while others tip parts only are palatable
to animal. ( Table 1)

Cenchrus sp and Panicum turgidum are characterized by base shooting regeneration which
raise their potential of bearing grazing and cutting operation. ( Table 2)

First and second cuts of Cenchrus sp and Panicum turgidum yielded 2 . 8 - 1. 5 kg green
fodder /m?,19.5-3.9grseeds/m? and1.1-0.3 kg green fodder/m?,0.5-0.2gr
seeds/ m? respectively. ( Table 3)

In India Cenchrus ciliaris may yielded 2 . 683 kg green fodder /m?and 3.919 —12 . 149 gr
seeds / m 2 ( Gill , Jayan , Patil . 1984 and Singh , Yadav . 1986 ).

Recommendations

The above study suggested that the following trails should further be conducted as part of this
program.
1- Seed rates experiment .
2- Planting methods comparison .
3- Comparison experiment of the two range species with indigenous and exotic fodder
species planted in Wadi Hadramout .
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Table (1) Range plants descriptions questionnaire

Local name Species Abundance Palatable to Plant part
animal eaten

Aybd Cenchrus sp Few Excellent All

Themam Panicum turgidum Few Very good Tips

Dah Pennisetum divisum Few Very good Tips

Theridrh Sorghum halepense Few Good All

Metkah Merremia somalensi Few Very good Tips

Somer Acacia tortilis Medium Good Tips

- Tephrosia nubica Few Very good Tips

Table (2 ) Two range species characterizations multiplied at the
research farm ( Seiyun Research Station )

Plant Length x Spike or N.spikelets 100
Local Species Family height / width Shoots Roots panicle / Sp'.ke or Sp'!(elets
name om /em length / panicle weight/gr
Flag leaf cm
30— Fiber line
Cenchrus . . Base roots 16.0 - 0.38 -
Aybd s Gramineae | 78 - 90 19.0 x shooting | penetrating 9.0-12.0 2480 0.51
02-04 h
the soil
50 Fiber line
Thimam | PaMUM | Gramineae | 30-90 | 150x | 5. 100 | gq_q9q | 120- 03
turgidum 02-04 shooting | penetrating 36.0
T the soil

Table ( 3 ) Fodder and seed production from two subsequent cuttings of two range plants multiplied
at the research farm

) ) First cut production / m? Second cut production / m?
Species Sewing Planting Seed rate gr/ m2
P date method g
Seed /gr Fodder / kg Seed /gr | Fodder/kg

Cenchrus 17/4/2004 | Line/20cm | 20.7 19.5 2.8 11.1 2.2

sp 5/4/2004 | Broadcasting | 18.0 4.8 2.7 3.9 1.5

Panicum 17/4/2004 | Line/20cm | 4.4 - 1.1 0.2 0.3

turgidum 5/4/2004 Broadcasting | 5.0 0.5 1.0 0.4 0.5
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Vegetation survey of Wadi Al-Khun enclosure
( Hadramout / Yemen )

Ahmed Salem Bataher

Abstract

The enclosure of Wadi Al-Khun consisted of 38 plant species belonged to 32 genera and 18
families. The vegetation cover were distributed in low and upper lands. The important range
species were, Panicum turgidum, Pennisetum divisum, Cenchrus ciliaris, Dicanthium
insculptum, Acacia tortilis, Merremia somalensis, Tephrosia nubica, Indigofera spinosa,
Trbulus arabicus,...etc.

Introduction

Natural range is a source of feeding great animals sector in Wadi Hadramout

Range management neglectance and rangeland degradation may resulted in range species
extinct. Due to rangeland degradation, the enclosure became an important method of finding
and applying suitable water harvesting techniques for rangeland restoration

Materials and methods

Plant survey have been conducted in rainy and dry seasons at the enclosure area and plant
identification have been carried out.

Topography of the enclosure area has been explored, which two sites were signed as low and
upper. Two sample plots ( 625 m2 each ) of the two sites were surveyed and plant frequency
and plant density were calculated.

Metric tape and hand tally meter were used in measuring plot area and counting plants.

Results and discussion

- Plant association the area of the enclosure compiled three size classes of plants viz. Trees,
Shrubs, and Sub-shrubs.The plant survey revealed that VVegetational cover consisted of 38
species belonged to 32 genera 18 families. ( Table 1) Some of these species are palatable to
animals but some of them are noxious plant

- Plant distribution the enclosure area was distinguished into two zones of topography and
water chance as fallow

1- Low site with gravel cover and rainfall + run off water.
2- Upper site with gravel cover and rainfall only.
The low site have good chance of water harvesting while upper site have less quantity of
water, that is why better vegetation cover exist in low site ( Table 2).
- Changes of plants table ( 3 ) showed the enclosure vegetation cover at the rainy season
with higher number of plant species while less species were found in dry season ( table 4).
Cenchrus ciliaris, Dicanthium insculptum Stipagrostis hirtigluma and Tribulus arabicus
were the range species appeared with high frequency and density at the rainy season and
they disappeared in dry season ( table 4).
Panicum turgidum, Pennisetum divisum, Tephrosia nubica, Acacia tortilis, Ziziphus
leucodermis....... etc were the perennial range species that still survive at the two season.
Perennial and annual range species have to be given more attention for seed multiplication
and replanting in rangelands.

Recommendation
The results showed that some activities have to be included to the future programs such as
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1- Range seed species collection, preservation, evaluation, utilization and multiplication.
2- Water harvesting techniques have to be tried for range plants condition improvement.

Acknowledgement

Thanks are provided to Tony Miller and Abdulwali Alkhulidi for their assistance of
identification of unknown plant species. Also my gratitude is devoted to forestry
technicals assistance of Seiyun Research Station.

Table (1) Vegetation cover of Wadi Al-Khun ( Hadramout )

Local name Family Species N.Genera N..Species
Somer Leguminosae Acacia tortilis 1 1
Habd Rhamnaceae Ziziphus leucodermis 1 1
Elgah Capparaceae Dipterygium glucum 1 1
Harmel Apocynaceae Rhazya stricta 1 1
Ba-shwikok Acanthaceae Blepharis ciliaris 1 1
Shikekok Leguminosae Indigofera spinosa 1 1
Hawir Leguminosae Indigofera sp 1
Eshrig Leguminosae Cassia italica 1 1
Hydwan Nyctaginaceae Boerhavi elegana 1 1
Zaher Zygophyllaceae Tribulus arabicus 1 1
Khidera Leguminosae Tephrosia apollinea 1 1
Yabor Leguminosae Tephrosia dura 1
- Leguminosae Tephrosia nubica 1
Ra Amaranthaceae Aerva sp 1 1
Hadeg Cucurbitaceae Citrullus colocynthis 1 1
Metkah Convolvulaceae Merremia somalensis 1 1
- Boraginaceae Heliotropium ramossisimum 1 1
Khwemah Cleomaceae Cleome scaposa 1 1
Cleomaceae Cleome brachycarpa 1
Dryma Cleomaceae Cleome droserifolia 1 1
- Zygophyllaceae Fagonia sp 1 1
Brassicacea Farsetia lincaris 1
Themam Gramineae Panicum turgidum 1 1
Helyam Gramineae Pennisetum divisum 1 1
Aybd Gramineae Cenchrus ciliaris 1 1
- Gramineae Stipagrostes hirtigluma 1 1
Shenan Gramineae Cymbopogon schoenanthus 1 1
- Gramineae Dactyloctenium sindicum 1 1
- Gramineae Dichanthium insculptum 1 1
Tenoun Euphorbiaceae Chrozophora sp 1
Negawah Zygophyllaceae Zygophyllum sp 1
Rabel Zygophyllaceae Zygophyllum sp 1
Sad Cyperaceae Cyperus sp 1 1
- Malvacea Abutilon sp 1 1
Hatektk Scrophulariaceae Anticharis linearis 1 1
Unknown spp - - 3 3
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Table (3 ) Plant occurrence and plant density in | Table (4 ) Plant occurrence and density in dry
rainy season season
Species Frequency % | Plant Species Frequency Plant
density/ha % density/ha
Acacia tortilis 87 57 Acacia tortilis 81 50
Tephrosia nubica 87 104 Tephrosia nubica 81 94
Cassia italica 44 45 Cassia italica 13 8
Tephrosia appollinea 69 212 Tephrosia appollinea 56 106
Tephrosia dura 6 1 Tephrosia dura 6 1
Indigofera spinosa 100 247 Indigofera spinosa 88 213
Indigofera sp 25 10 Indigofera sp 19 3
Panicum turgidum 12 50 Panicum turgidum 6 3
Pennisetum divisum 6 2 Pennisetum divisum 6 1
Cenchrus ciliaris 50 488 Cymbopogon 38 34
Dichanthium insculptum 25 266 schoenanthus
Stipagrostes hirtigluma 87 731
Dactyloctenium sindicum 12 3 Ziziphus leucodermis 44 32
Cymbopogon schoenanthus | 31 29 Merremia somalensis 94 103
Ziziphus leucodermis 37 31 Tribulus arabicus 13 2
Merremia somalensis 87 89 Fagonia sp 31 7
Tribulus arabicus 100 1344 Boerhavia elegana 13 2
Zygophyllum sp 6 2 Heliotropium 63 33
Zygophyllum sp 6 11 ramossisimum 94 153
Fagonia sp 12 2 Dipterygium glucm 31 50
Farsetia lincaris 50 50

Boerhavia elegana 100 1057 Aerva sp 6 1
Cyperus sp 37 45 Chrozophora sp 25 31
Heliotropium 87 70 Cleome sp 81 34
ramossisimum 94 204 Rhazya stricta 13 2
Dipterygium glucm 62 1152 Crotalaria sp

Blepharis sp 62 434
Farsetia lincaris 56 84
Aerva sp 6 1
Chrozophora sp 6 8
Citrullus colocynthis 19 150
Anticharis linearis 100 1078
Cleome brachycarpa 94 6168
C. scaposa 6 1
C. droserifolia 69 31

Rhazya stricta 37 21

Unknown spp
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Study evaluation and multiplication of important forage
grasses and other Gramineae fodder in the coastal region
during the year 2004.

Eng. Gumhoriah Al-khider Ahmed,
Livestock Research Center, AREA

Abstract

This activity started within Arabian Peninsula programme concerning evaluation and
multiplication of grasses and other graminea fodders in coastal zone in 2002. Activity
included

1) Field visits to seed sites.

2) Cultivation of collected seeds in farm under irrigation aiming to re distribution to
beneficiaries.
Field visits were paid to

1) Al Habileen area where we visited several villiages and we reached to Dhala

governorate borders.

2) Tor Al Baha area we visited Panicum turigidum areas.
In the first season we were able to collect in formations on topography of visited areas,
systems of grazing, social and health conditions of pastoralists, in addition to more
information about other fodder plants and shrubs occurs.
Studied plants were Cenchrus ciliaris, Dicanthium spp,and Panicum turigidum, Grewia tenax
and Ormocarpum yemeninsis, mentioned species are fodder plants in Habil Al Raidah, Habil
Gabar and some other districts of Dhala Governorate.
We collected seeds of those shrubs and grasses in collecting season and sent to concerned
department in the project.
Regarding cultivation we cultivated three species of grasses in farm centre under irrigation.
Results in three seasons were similar for Cenchrus ciliaris and Dicanthium spp. Both species
produce seeds 4-5Kgs, and 3-4Kgs for each respectively. But Panicum turigidum failed to
give positive results in field accept very small quantity of seeds, which kept as sample. Those
seeds tried in two seasons (Autumn and Winter) but no germination occurs under farm
condition. Through field visits it becomes clear that Panicum occurs on sandy soils (desert of
Al-wahat area) and on coarse sandy soils (plains of Habil Al-Ridah area) while it doesn't
occurs on clay soils or silty clay soils in Delta Tuban including Research farm. It could be
said that cultivating Panicum in research farm will not succeed due to soil type, which
basically of heavy texture.

Introduction

Perennial grasses considered as important fodder for animal feeding, particularly rage
animals. Exploitation of different drought resistant grass species which need limited water,
considered as a good and important strategy in agriculture sector, and to replace traditional
irrigated fodder, which consume high quantities of irrigation water. This trial conducted to
provide good and suitable fodder, particularly in present critical water condition, which the
area passes by.

Materials and methods
Research carried out in two essential activities, those are

Seed collection and propogation.
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Seed collection Two sites were selected; those are Habil Gaber and Tor Al Baha.
1. Propogation Three perennial grass species, those were

- Cenchrus ciliary’s.

- Dicanthium spp.

- Panicum

Seeds of above mentioned species sown in Centre farm in an area of 150sq, meters
(50sqg,meters) for each species. Propogation applied in two methods

a) By seedling.

b) By seeds.

Part of seeds collected sown in nursery to plant them out in permanent site after success,
other part was kept in a refrigerator as samples.

Planted seedlings in field observed at interval. Data on weight of green fodder per square
meter, weight of manual collected seeds were taken. Seeds collected in each season at three
intervals.

Results and discussion

Through three seasons, data collected on seed weight and germination of seeds collected as
follows
1) First season success o f Dicanthium spp, and Cenchrus ciliaris by seeds and
transplants. Seed weight was 2-3kg. For each species, while Panicum attined low
survival % (25%), but no germination occurs, and weight of seed collected less than
1kg.

2) Second season Same results, regarding third season cultivation of Panicum were failed
completely. That may be due to sudden change of climate, particularly high temperature in
coastal zone. While propogation of Dicanthium spp, and Cenchrus ciliaris were succeeded by
seeds and seedlings. Seed production was 3 & 5 kg. of seeds successively.

Conclusions and Recommendations

1) Based on results obtained. It is recommended carrying out studies on seasonal trials,
following flowering periods of Panicum to avoid seed fall after ripening. In case this
solution failed we recommend replacing Panicum with other species more suitable for
local conditions of irrigated clay agriculture soils.

2) We recommend multiplying seeds of Cenchrus ciliaris for its high palatability and easy
seed collection. Distribute seeds for beneficiaries.
3) Support seed distribution programme to beneficiaries.

ICARDA-APRP Sustainable Management of Natural Resources and Improvement
Annual Report 2003-2004 195 of Major Production Systems of Arabian Peninsula



Yemen Research Activities

Assessment of the Utilization of Water Dams and
Reservoirs in the Central Highlands of Yemen

Dr. Khader Balam Atroosh
Eng. Ali Ahmed Magheesh
Eng. Ahmed Nasser Shakhab

Summary

Yemen is one of the semi-arid countries suffering of water balance shortage estimated at 900
million cubic meters. This quantity is compensated for through withdrawal of underground
water reservoir. Therefore, the level of underground water has lowered at an accelerating rate
in most of the underground water basins.

To overcome this problem, the Yemeni Government has quickly moved to construct dams and
water blockades in different areas with their total number throughout the country reaching
about 526 most of which are existing in the Highlands region.

Aiming at assessing the level of utilization and benefit of these dams and other water
structures, this study is executed on selected number of dams and blockades in some areas in
the Governorates of Dhamar, Ibb and Al-Dhale’a. Available data was collected form
Department of Planning and Follow-up, and Department of Irrigation and Water Structures of
the Ministry of Agriculture and Irrigation. Necessary contacts and coordination was made
with Secretaries of the Local Council in concerned Districts of Dhoran-Anis (Dhamar), Al-
Radhmah (Ibb) and Damt (Al-Dhale'a) with regards to field visits to dam sites and data
collection needed for the assessment.

Results of the study revealed that construction of dams in most cases is made in response to
claims of some local social personalities with no priori plans. Additionally, there was a
shortage of, and/or no studies at all that are required on various aspects relating to dams and
similar water structures. This resulted in a number of technical and social problems in some
dams' areas. Some areas, specifically down stream areas, are affected because of water
blocking by the dams. There exists also an ineffective and inefficient water transferring and
distribution to farmers' fields that is generally characterized with low efficiency due to the use
of open soil-based canals in most dams studied.

The study is concluded with a number of recommendations such as the need for
complementary studies and comprehensive and clear plans for dam construction, operation
and maintenance; the need for involvement and contributions of beneficiaries in all phases of
planning, execution and management of dams, and the importance of establishing Water
User's Associations that could ensure sustainability of dam and natural resources utilization.
Some of the recommendations are of urgent nature such as the need to improve irrigation
efficiency through the introduction of modern irrigation methods.

Introduction

Yemen is suffering from scarcity of water resources. Data available indicate that the annual
renewable water quantity is estimated at a total of about 2500 million cubic meter of which
1000 million m® is a surface water and 1500 million m® is an underground water. While the
total annual quantity of water consumed reached 3400 Million m?, about 91% of this quantity
is used for farming purposes.

The annual quantity of water shortage have been estimated at about 900 million m* which is
met through drawing of water reservoir resulting in lowering of water level at a rapid rate in
most of the Yemeni water basins.

ICARDA-APRP Sustainable Management of Natural Resources and Improvement
Annual Report 2003-2004 196 of Major Production Systems of Arabian Peninsula



Yemen Research Activities

In order to overcome this problem, the Yemeni Government hastened the pace of constructing
water dams and hikes in different areas aiming at harvesting rainfall water to be used for
irrigation as well as feeding back underground water reservoir. The total number of water
dams and hikes reached more than 526 most of which exist in the Central Highlands region
with an overall storing capacity estimated at 44.8 million cubic meter.

This study was executed with the aim to "assess the benefits and advantages of dams and
hikes in selected areas of Dhamar, Al-dhale’a and Ibb Governorates.

Materials and Methods

For the sake of this study, data about the areas of water dams, storing capacity, kind of dams,
time of construction, funding agency have been collected from the General Directorate of
Planning and Follow-up, and the General Directorate of Irrigation and Water Structures of the
Ministry of Agriculture and Irrigation.

With regard to field visits made by the study team to locations of selected water dams and
benefiting areas for the purpose of field data collection, required contact and coordination
were timely and duly made with officials of Local Council of selected Districts in the three
Governorates i.e. Dhoran District in Dhamar, Al-Radhmabh in Ibb and Damt District of Al-
Dhale'a Governorate.

Data collection was carried out in selected sites using a questionnaire designed especially for
collecting the required data from farmer-beneficiaries of each dam/hike such as size of
irrigated area, irrigation method used and kind of crops grown.

On the other hand, a field assessment of water quality of the shallow wells surrounding
existing dams was carried out. Data of filled questionnaire were tallied and analyzed and
eventually made into the form of understandable tables the could show the level of
dams/hikes benefits.

Results and discussion
1) The Little Adhru'ah Dam

The Little Adhru'ah Dam is located in Adhru'ah village of Ans District, Dhamar Gov. at
longitude N 14° 23’ and latitude of E 44° 36" and was constructed for irrigation purposes.
The storing capacity of this dam was estimated at about 100,000 m?, the construction of the
dam is clods of rocky stone. It was built in 1999, and has since never cleaned of water
sediments (Photo. no. 1- A).
Through inspecting the dam and its utilization of the water stored in it, the following points
could be made
- the dam is fed from rainfall and springs
- there exists little spring water in the dam, and a number of interviewed farmers
stated that water coming from some springs have stopped running due to
sediments carried to the dam by rainfall.
- The Adhru'ah Little dam is constructed to replace the historical Adhru'ah dam and
on the same site.
- Water is taken from the dam through pipes into the old earth-based irrigation
canals (Photo no. 1-B )
- The total area benefiting from the dam is estimated at about 30 ha., while the
actual area irrigated from the dam water at present reached about 10 ha. (33.3%).

Data in table no. (1) show that farmers surrounding the dam obtain their need of water
throughout the year round as compared to farmers residing far away from the dam. It also
indicate that the existence of the dam did not affect the cropping pattern in the area.
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On the other hand, table data show that the number of irrigations applied to some cereal crops
have increased after dam construction especially by farmers staying within dam vicinity and
dam water repletion.

Table No. (1) Crops Grown and Effect of the Little Adhra'ah Dam on Irrigation Scheme

Distance N Number of irrigation(s)
Name of | Property | Area Irrigation
from dam | Crops Grown Before | After
farmer character | (ha) resources | Crop
meter dam dam
Sorghum, Wheat
Gabran A. ' ' Weat 5 12
Al-Sabahi Owner 1.7 500 Tomatoes, forages, | Well + Dam Tomatoes | 12 12
peach
Ali Yahya | Owner 35 2000 Sorghum,Wheat, Well Sorghum | 2 2
Barley
Sorghum,
Ahmed A. Owner 0.6 1000 Wheat, Alfafa, Well + Dam | Sorghum 5 8
Saad
Peach
Sorghum,
Yahya
. Owner 0.6 2500 Wheat, Alfafa, Well Sorghum | 2 2
Adrai
Peach
Abdulla A. Sorghum,
Mohamed Owner 2.3 2000 Wheat, Barley Well Sorghum | 2-5 2-5
Ali N. Sorghum,
Shams- Owner 1.2 2500 Wheat, Barley, Well Sorghum 2-5 2-5
Adeen Alfafa
Abdu
Partners 0.2 1700 Tomatoes Well Tomatoes | 12 12
Musleh

Socio-Economic Effects

e Farmer use of chemical fertilizers (Urea) has increased at the rate of 150 kg/ha. This could
be attributed to dam blocking of flood water used to carrying mud with it.

e Farmers staying close to the dam, found to increase number of Sorghum irrigations from 5

to 8, thus increasing production from 1.4 to 1.8 ton/ha (grain), and from 2 to 2.7 ton/ha
(fodder). As a result, the net return has also increased from 21.100 to 35.400 Rial/ha.
The marginal return of using irrigation water was estimated at 7.06% i.e. every Yemeni
Rial invested in irrigation gives 7.1 rial. This means that the difference is actually in the
cost of labor estimated at 1500 YR for the additional number of irrigations, as the water
used from the dam is not paid for.

e Dam blockage of flood water led to depriving farther land from such irrigation water used
to reach it prior to dam construction. This, in turn, has resulted in additional burden on the
part of farmer-owner of this land represented by the cost of water that they have to
purchase from well owners in the area.

e Distribution of dam water among farmer beneficiaries occurs on bases of customs and
traditions common in the area that ensures water use rights first to those at the upper
stream followed by those at the lower stream.

Dhaik Al-Rahmi Dam

This dam is located in Al-Zawrah village of A'anis District, Dhamar Governorate at longitude
of N 14° 45/ 59" and latitude of E 44° 09’ 48" It was built with the aim of feeding ground
water reservoir. The storing capacity of the dam has been estimated at about 150.000 cubic
meter. It is characterized with a clods construction (Photo no. 2- A). The construction of the
dam has been accomplished in 1999, and has since never cleaned of water sediments and
weeds (Photo. no. 2 - B).

Through inspecting the dam and the utilization of water stored in it, the following points
could be made
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e the dam have not been cleaned of stones, muds and building remains

e Shrubs and Weeds are growing within the ground of the dam (fig. no. ).

o there exists no arable lands behind the dam that could be irrigated by water

reserved in the dam.

The data contained in table no. (2) show some of the farmers whose land fall in front of the
dam and crops grown in the area relying mainly on underground water pumped from wells for
crop irrigation purposes.
Farmers could not recognize any effect for the dam on feeding underground water reservoir
with the exception of a single well located closer to the dam front side that has recovered its
water after a pumping stoppage for a number of years.
Farmers justify that the dam did not reserve water for an adequate period because of the
opening dam drainage holes by some farmers belonging to areas of Marab Valley who
seemingly were harmed by its construction.

Table no. (2) Most important crops grown in the area of Dhaik Al-Rhmi.
Distance PR

Name of farmer Property Area from dam Crops Grown Irrigation

character (ha) (m) resource(s)
Abdulatef S. Al-gabri Owner 18.7 | 2000 Sorghum,Wheat, Well

Tomatoes, Barley

Owner 0.5 Sorghum,Wheat,

Saleh A. Al-Moathen Partners 02 2000 Tomatoes, Potato Well

Socio-Economic Effects

Dam construction has resulted in depriving areas lower than it of benefiting from flood water
naturally flowing to areas of Marab Valley.

Hence, this led to provoking farmers belonging to these areas to open dam drainage holes that
eventually emptied the water from the dam.

The dam did not demonstrate its economic effects to farmers the fact which lead to
carelessness and negligence of dam management and maintenance on their part.

Qa'a Bakil Dam

This dam is located in Al-Saih village of A'anis District, Dhamar Governorate at longitude of
N 14°49' 52 and latitude of E 44° 13' 42" 1t was built for feeding ground water reservoir and
irrigation purposes. The storing capacity of the dam has been estimated at about 100.000
cubic meter. It has an Earth fill with U/S reinforced concrete diaphragm construction.

The dam top is 2330 m height above sea level. The dam has been constructed in 1991, but its
official handover has not been done up to date because of some technical comments
pertaining to water leaking from a hole with unknown direction®. It was observed also that
large quantity of sediments cover water-draining pipes.

Table no. (3) shows that farmers, in lower dam area, depend on well water irrigation, and did
not benefit from dam water. It was also identified that there exists no feeding for underground
water reservoir, as it is the case of the well of the first farmer who was forced to further
deepen his well using the mechanical digger searching for water (Photo. no. 3 - A).

Socio-Economic Effects

The flood water depletion from the Dam deprived arable areas located behind it from
irrigation water. That land, estimated at about 5 ha, left unutilized as farmers abandoned
farming their land there especially that no wells are available in the area (Photo. no. 3 - B).

! MAI-Office in Dhamar Governorate. (2004). Annual report of the Department of Irrigation and Water
Structures for the year 2004.
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Underground water has become the main source of irrigation located at down stream areas of
the dam where sharing relationships of well digging and purchase of irrigation water have

emerged.

Table no. (3) Most important crop

rown in the area of Qa'a Bakil Dam.

Propert Distance Irrigation
Name of farmer perty Area (ha) | from dam Crops Grown g
character (m) resource(s)
Basheer M. Ahmed | Owner 16 2000 Qat, Potatoes Well
Tomatoes, Onion
Ali S. Abdrabah Owner 4 5000 Qat, Potato, Maiz Well
Mohamed S. Al- Owner 9.7 3000 Qat, Potato, Well / Partners
Hamam Sorghum, Tomatoes

Al-Sharkani Dam

This dam is located in Al-Sharkani village of Damt District, Al-Dale'a Governorate at
longitud of N 14° 10’ 47" and latitude of E 44° 42’ 17", The dam top is 2056 m
height above sea level.
It was built for feeding ground water reservoir and irrigation purposes. The storing capacity of
the dam has been estimated at about 200.000 cubic
meter. It was built in 1999 and has a clods construction type (Photo. no. 4 - A). The dam has
been designed so as to draw its water for irrigation purposes from a concrete pipes situated in
the middle of the dam in addition to 2 pipes of 3 inches diameter. The first was locked with
cement (Photo. no. 4 - B).
Dam water is drained through a pipe of 3 inches that extends up to farmers' fields, some of
whom has personally paid the cost of those pipes that are totaling 380 pipes of which 130
with a diameter of 3 inches and 250 pipes with a diameter of 2.5 inches.

Water is distributed to farmers against a payment of 600 YR per hour in order to completely
cover the cost of pipes. The water transfer from the dam to farmers' fields is characterized by
very high efficiency as compared with other dams losing large quantity of water through open

soil canals.

Shallow and deep pump-wells are spread in the area, but the water-extracted form deep well
mostly indicates that it is of mineral origin.
Table no. (4) shows grown crops dominant in the area (Qat, Maize, Sorghum, Wheat and

Tomato).

Table (4) Crops grown in the Al-Shargani Dam

Distance

Name of farmer Property Area (ha) | from dam Crops Grown Irrigation
character (m) resource(s)
Qat, Sorghum,
Naser M. Rajeh Owner 0.62 1000 Barley, Weat, Dam + Well /
Partners
Tomatoes
AbdyI—Rahman Owner 0.05 600 Qat, Tomatoes Dam + Well /
Altairy Partners
Salah Hassan Owner 0.07 500 Qat, Sorghum, Dam + Well /
Tomatoes Partners
Saeed A. Altairy Owner 4.2 500 Qat, Sorghum, Maize Dam + Well
Weat, Tomatoes
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Socio-Economic Effects

e The dam is managed by a group of beneficiaries who initially made contribution in
shouldering the cost of pipes including the area Head/Shiekh, with this cost to be
recovered from farmer-beneficiaries of irrigation water.

e Presence of the dam increased the size of farming area dependent on dam water for its
irrigation. Total area irrigated from dam water is estimated at about 46.6 ha owned by 150
farmers. Additionally, the dam provides irrigation water for agricultural land located at a
level higher than the valley that used earlier to get water lifted upwards through water
pumps. It also saved the farmers costs of transporting water transfer.

e The irrigation cost of area unit has decreased. For instance, for Qat crop it dropped from
285.000 YR/season to 210.000 YR/season with a cost reduction of about 26%.

e The amount of 600 YR/hour was fixed as a fee against the use of dam water for irrigation.
The sum is to be used to settle the costs of pipes and cleaning the dam of sediments and
silts.

e It was agreed that price of water use per hour would be lowered to 200 YR after settling of
pipe costs. This amount would be used thereafter to cover required charges for dam
maintenance and conservation.

Sh'eb Al-Dhar Dam

The dam "Sh'eb Al-Dhar" (AL-Awdi) is situated in Al-Mawdh'a village of Damt District, Al-
Dale'a Governorate at longitude of N 14° 9/ 13" and latitude of E 44° 41’ 43", The dam top is
2032 m height above sea level. It was built for feeding ground water reservoir and irrigation
purposes. The storing capacity of the dam has been estimated at about 296.000 cubic meter. It
was an earth and stones amassing type (Photo. no. 5 - A) and was constructed in 2002.

The dam was constructed so as to drain water into the valley duct through concrete pipe that
since dam construction have never been used (Photo. no. 5 - B).

Some of the farmers interviewed stated that since dam construction in 2002 up to present
time, no effect on surface underground water reservoir was demonstrated.

Similarly, the matter of dam management and maintenance is not defined and some problem
have already occurred as some of the farmers would like to withdraw dam water into their
land while others believe the important of leaving water in the dam itself so that it would have
an effect on feeding underground water.

There exist in the area shallow and deep wells, but an extracted water form deep well
indicates its mineral origin.

Table no. (5) shows common crops grown in the area (Qat, Maize, Sorghum and Tomato).

Table (5) Crops Grown in the Sha’ab Al-Dur Dam

Property Area Distance Irrigation
Name of farmer character (ha) 1(‘:T?)m dam Crops Grown resource(s)
Abdu M. Nagi Owner 2.1 500 Qat, Sorghum, Maize Well
Tomatoes
Saced M. Fadel Owner 0.2 700 Qat, Sorghum Well / Partners
' Partners 0.3
Antar Ahmed Senenah | Owner 0.2 900 Sﬂa;ti,zsorghum, Well

Socio-Economic Effects

e Farmers neighboring the dam have not realized any benefit form flood water flowing
during the seasons of rainfall as used to be the case because of dam water blockade. This
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pushed farmers to increasingly rely on deep wells underground water pumped for crop
irrigation.

e The accumulating disputes among farmer-beneficiaries of the dam resulted in killing of a
farmer who draw off dam water into his land using portable pump.

e Continuing underground water extraction through digging more wells threatens mineral
water resources deemed as a scarce natural wealth available in the area. This, in turn,
would negatively affect the level of tourism activities in the area.

Al-Massafer Dam

The Al-Massafer dam is situated in Al-Hadhadh village of Damt District, Al-Dale'a
Governorate at longitude of N 14° 06’ 14" and latitude of E 44° 37’ 60”. The dam peak is 1977
m height above sea level. It was built for feeding ground water reservoir and irrigation
purposes.

Table (6) Crops Grown in the Al-Massafer Dam

Name of Property Area Distance from Crons Grown Irrigation
farmer character (ha) dam (m) P resource(s)
Khalil N. Sorghum, Wheat,

Al-Asadi Owner 0.5 200 Barley, Tomatoes Dam + Well
Ahmed S. Al- Owner 17 1000 Qat, Sorghum, Dam + Well
Awodi Barley, Tomatoes

Musaed S. Al- Tomatoes,

Mathhagi Owner 0.9 500 Sorghum, Alfafa Dam + Well

The storing capacity of the dam has been estimated at about 55.000 cubic meter. It is of a
clods construction type (Photo. no. 6-A, B) and was constructed in 1997.

Water is withdrawn from the dam using movable pumps and plastic hoses to take it out to
farmers lands in the area. Some interviewed farmers stated that was built with local
community contribution made by farmers of the area on bases of a request from the funding
agency (Support Fund for promoting Agricultural and Fisheries Production).

However, these were only 6 local contributors, some of whom feels that farmers other than
them do not have the right to irrigate their land by dam water.

Table no (6) presents information on common crops grown in the area (Qat, Wheat, Barley,
Maize, Sorghum, Alfa alfa and Tomato).

Socio-Economic Effects

e Some farmers dig deep wells most of which are of mineral origin. Thus, threatening
mineral water resources that forming a tourist's attraction landmark in the area.

e Asaresult of contribution towards dam financing, those few local people (6 persons)
made contribution feel as if they own the dam and have full rights to control its water use
in the manner they wish.

e Some dispute sprung among farmers in the area that has brought to halt the use of dam
water by all farmers indefinitely. This compelled some farmers to draw water from the
dam secretly under dark using inaudibly methods.

Harf Al-Amry Dam

The Harf Al-Amry dam is located in Harf Al-Amry village of Al-Radhmah District, Ibb
Governorate at longitude of N 14° 14’ 21" and latitude of E 44° 31/ 41”. The dam apex is 2289
m height above sea level. It was built for compensating for ground water reservoir and
irrigation purposes.
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The storing capacity of the dam was estimated at about 225.000 cubic meter. The construction
material is earth and stones (Photo. no. 7-A). The dam was constructed in 2002.

This dam is crisscross with an extreme steep slope where the speed of the flood reaching the
dam is very high thus sweeping trees, silts, mud and rocks of different sizes not to mention
the mounts surrounding the water tunnel and the dam which are composed of soil that is
easily vulnerable to erosion.

This lead to filling up the dam basin with large piles of accumulated stacks of various
materials (Fig. no. 7-B). Some interviewed farmers stated that flood water overwhelmed the
dam body during the last season. Dam water is distributed and transferred through soil-base
channels that normally results in losing a large quantity of water.

Table no. (7) shows commonly grown crops in the area (Qat, Maize, Sorghum and Tomato).
The total area benefiting from the dam is estimated at about 14.2 ha.

Table (7) Crops Grown in the Harf Al-Amri Dam

Propert Area Distance Irrigation
Name of farmer perty from dam Crops Grown g
character (ha) (m) resource(s)
Abdrabah Alamari Owner 15 200 Qa?’ Sorghum, Dam + Well
Naize, Tomatoes
Abdullah A. Ali Owner 0.3 1000 Qat, Sorghum, Maize | Dam

Socio-Economic Effects

e Distribution of water among farmers is done in accordance to the site of agricultural land
from the dam priority of right to water is granted to the upper followed by the lower sites.

e The dam ensures availability of water for long period of the year proportionate to the
duration and quantity of rainfall on the watershed of the valley leaning towards the dam.
This enables farmers to grow crops more for than one season.

e Because of the unsuitable site of the dam, increasing problems of sediments and erosions
are expected thus undoubtedly reducing with passing time the dam storing capacity. This,
in turn, would affect the size of lands under crops benefiting from dam water, not to
mention the increasing cost of dam cleaning and maintenance.

Najd Al-Masajed Dam

This dam is located in Amikah village (Khuban Valley) of Al-Radhmah District, Ibb
Governorate at longitude of N 14° 16’ 20" and latitude of E 44° 31'30". The dam apex is 2306
m height above sea level. It was built for feeding underground water reservoir and irrigation
purposes.

The storing capacity of the dam was estimated at about 225.000 cubic meter. The construction
material is earth and stones (Photo. no. 8-A). The dam was constructed in 2002.

Dam water is transported and distributed through main concrete canals (Photo. no. 8-B), form
which they split into branches of soil canals that distribute water to farmers fields. Table no.
(8) shows common crops grown in the area (Qat, Maize, Sorghum, Barley, Lentile, Wheat
and Alfa alfa). Total area irrigated form the dam is estimated at about 121.5 ha.

Some farmers stated during visit to the dam that some flaws have appeared in the upper part
of the dam body since the past season leading to water leaking and thus affecting the storing
capacity of the dam.
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Socio-Economic Effects

Water distribution among farmers is conducted according to the field site(s) from the dam.
Hence, priority of right to water is granted to upper followed by lower sites.

The dam made water provision available for most of the year span. Therefore, farmer
could use dam water for irrigation during dry seasons.

Construction of the dam has eased the burden that used to encounter farmers as a result of
soil erosions and land degradation caused by destructive flood flow.

Table (8) Crops Grown in the Najd Al-Masajed Dam

Name of farmer Property Area Distance from Crops Grown Irrigation
character (ha) dam (m) resource(s)
Rasheed Abdu Al-Qahdah Owner 0.2 600 (E:;,ti?orghum, barley, Dam
R Qat, Sorghum, Wheat,
Abdul-Rrahman Saad Owner 0.6 500 Lentil, Barley, Alfafa Dam
Abdulla S. Hamood Owner 0.3 800 Qat, Sorghum, Lentil, Dam
Barley
Conclusion

Lack of clear plans for construction and management of dams. At present, dams are
constructed on bases of claims made by individual local social personalities as being the
case in most areas of existing dams.

Lack of participation of all beneficiaries of each dam in all stages of dam construction (i.e.
planning, fllow-up and implementation). This creates the feeling of responsibility
diffusion especially in relation to operational and maintenance of the dam following its
construction.

Inappropriate site selection of some dams that ensues the raising of a number of technical,
environmental, social and economical problems.

Existence of some social problems in some dams' areas such as the control over dam
management by some influential persons (AL-Massafer), and dispute over water
distribution that lead to killing of a person such as in the case of She'b Al-Dhar.

The determined origins of dam sites of Damt and Al-Radhmah Districts indicate that dams
fall within the watershed of the "Bana valley" (Annex no. 1). Thus, dam construction in
these areas would have a negative affect on the volume of flood water flowing to the
lower part of the valley most important area of which is the Abyan Delta famous with
growing and production of Cotton. Hence, the size of planted area with this crop might be
reduced.

Disorganized deep well digging in areas of Dam District forms a threat the wealth of
mineral water in these areas and that may lead to its depletion.

As a result of constructing some dams without studying entailing economic effects, some
farther areas beyond the dam sites are deprived of flood water forcing farmers in these
areas to search for alternative water source represented by digging deep wells.

The efficiency of dam water transporting and distribution to farmers' fields is low because
of using soil canals in most dams studied.

Recommendations

Conducting complete studies and comprehensive and clear plans for dams construction,
operation and maintenance taking into account various environmental, social and
economical aspects.

Involving beneficiaries and ensuring their participation in all phases of dam planning and
execution to ensure sustainability.

Introducing improved methods for irrigation water transporting and distribution such as
pipes and hoses in order to reduce the volume of water losses in the soil-based channels
and to realize expansion of dam irrigated area.

Establishing Water User's Associations to ensure optimum operation and periodical
maintenance of the dams and dam cleaning of sediments, green moss and the like.
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Progress Report on the Activity "Improvement of water
utilization from small dams and reservoirs in Sana’'a
Governorate —-Yemen"

Introduction

Yemen is one of the semi-arid countries suffering of water balance shortage estimated at 900
million cubic meters.

To address the problem of water shortage several efforts were made by the government and
the local communities to construct water dams and reservoirs for rainwater harvesting which
reached nearly 526 units. It must be noted that these efforts of construction are on the rise
from different sources and donor agencies in the country.

To assess this development phenomenon, a small-scale survey was carried out in the year
2003 in Sana’a governorate and continuing in the central highlands during 2004 to assess the
utilization of dam water for agriculture.

Results of the above-mentioned survey indicated that water utilization from dams and water
reservoirs is very low.

For improve the Dam water utilization, A pilot intervention is suggested to demonstrate the
effect of modern methods of irrigation to convince farmers on the impact of these methods on
the rational use of harvested water in the reservoirs and dams.

The approach was based on participation of local communities and volunteered farmers in the
exercise.

Objectives

Demonstrate the possibility of increasing water use efficiency by adopting modern methods of
irrigation.

Assess the cost and benefits of the interventions and the return to farmers in a joint
participatory manner.

Create a conducive environment for exchange of ideas among farmers on the performance of
the introduced methods.

Methodology

Mukhtan Dam was selected to arrange for proposed interventions of new technologies.

In this location meeting was organized to discuss the idea with Sawan association for
agricultural services as a community group of activity location

and select those who are interested in participation after knowing the principles of the pilot
interventions.

Shaikh Ahmed Saeed Khamis was selected for the piloting exercise.

The project provided one plastic house and one localized irrigation units. The farmer provided
the water, land and required labor.

The in job training for farmers was conducted during construction of the greenhouse.

Field days will be organized in both locations frequently to create awareness among farmers
about the technologies and encourage interested farmers have their own units.

Achievements

A meeting was held with leadership of the Sawan Agricultural Cooperative (SAC) as one of
the local community organization in the targeted area, and coordination was made concerning
farms selection and gathering of farmers for practical training on the program activity.

The land of the farmer-Sheikh Ahmed Saeed Khamees was selected to execute the activity
that includes introduction of a Plastic house for cucumber growing as a cash crop and
installation of a bubbler irrigation unit on Grape crop as a demonstration field.
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Necessary follow up and coordination was made with the General Corporation of Agricultural
Services and Supplies in connection to the purchase of a plastic house at a subsidized price on
bases of directives of H. E. the Minister of Agriculture and Irrigation.

An Agreement of involvement in the execution of activity was signed with cooperating
farmer Sheikh Ahmed Saeed Khamees and authenticated by the Chairman of AREA and SAC
Chairman (Annex 1).

The Plastic house, with attachments, was installed during the period Nov. 28" — Dec. 6",
2004.

The in job field practical training on installing the plastic house was organized for 13 farmers
as follows

No. of farmers No. of training days attended

RPN WOl
O(o|g|h~|jwlol

For irrigation water scheduling, the soil samples were taken from 100 cm depth for
determination of the soil water content. The results was shown in the following table

Depth, cm Bulk density, |Wilting Point Field Capacity |Available Water
g/cm3

% mm % mm (% |mm
0-20 1.48 8.1 24.0 14.9 441 6.8 |20.1
20-40 1.47 8.2 24.1 15 441 6.8 |(20.0
40-60 1.46 8.9 26.0 15.1 441 6.2 |18.1
60-80 1.44 9 25.9 16.7 48.1 (7.7 |22.2
80-100 1.42 9.9 28.1 17.6 50.0 (7.7 |21.9
Total 1.45 8.8 128.1 15.9 2304 |7.0 |102.3

Cucumber Variety "Jolia" was planted in the plastic house on Dec. 7th 2004.

All farming practices/agro-techniques for the cucumber crop in the plastic are followed
(Irrigation, Fertilizer application, plant protection .... etc.).

The bubbler irrigation unit for ten Grapes trees was installed and other ten trees on the same
field are left according to farmer's method as a comparison.

There are some photos for this activity in the Annex 2.
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Dissemination of IPPM under farmers conditions in green
houses.

By: Eng. Wageeh Al-Mutawakel; Eng. Abdul Hakeem Al-Dubaee; Eng: Mansour Al-Dalas;
Eng. Mohamed Al-Dhubhani

Abstract:

The activity was implemented if farmers fields on 14™ September 2003 in two locations
selected in green house areas in Sa'ada Governorate ( Sahar District) in coordination with the
Extension Agency in the area. IPPM was applied in one plastic house per location. A nearby
plastic house belonging to the same farmer was considered a control in each site. The
intervention was reflected in the installation of agriculture mesh in the front and the rare
entrances as well as the ventilation space of the plastic houses to prevent influx of insects.
Black plastic mulch was used to cover the top soil of the plastic house to prevent weed
germination and lower transpiration from soil surface thereby reducing humidity in the plastic
house, which minimizes the risk of infection with fungal infection such as powdery or downy
mildew. Observations were carried out throughout the whole crop cycle and necessary data
was recorded on a regular basis.

Results indicated the water use efficiency WUE reached in the first plastic house 32.5kg/m?
while in the second plastic house (control) the WUE reached 21.8kg/m® . The number of
sprays with fungicides reached three sprays to control powdery mildew in hot spots. The
number of sprays to control grass hoppers and farm cockroaches was only one in the
beginning of the season. Infection with white fly, leaf borers and trips were not observed in
the IPPM house whereas in the control the infestation with the mentioned insects was
significant.. The total yield in the first plastic house reached 5886 kg/385m?, in the control,
the total yield was 4973 kg/ 385m? . The WUE in the second location reached in the IPPM
house 30.6 kg/m® while in the control the WUE was as low as 12.1kg/m®. The number of
sprays in the IPPM house reached six sprays> The sprays were confined to the hot spots only
to control powdery mildew in the middle of the season and downy mildew towards the end of
the season. The sprays in plastic house no. 2 (the control) reached 18 sprays to control leaf
miner, trips, gassids and white fly which were evident throughout the whole season. The yield
per m? reached 12.8 kg in the IPPM house compared to 8.7 kg in the control. The economic
assessment of the two treatments in both locations indicated the IPPM treatment secured an
average return totaling 157% while the average return in the control was 111.8 %.

Farmers' assessments of the IPPM technique were positive. This was reflected in the increased
demand for the mesh and plastic mulch in the local markets in Sa'ada as well as from the
neighboring Saudi Arabia.

It could be inferred that more farmers will ensure the used of IPPM technique because of the
obvious benefits gained.
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The growing of tomatoes in plastic houses under farmers
conditions in the winter season (2003-2004) in Shibam —

Al-Mahweet.

By: Eng. Wageeh Al-Mutawakel; Eng. Abdul Hakeem Al-Dubaee; Eng: Mansour Al-Dalas;
Eng. Mohamed Al-Dhubhani

Abstract:

The experiment was implemented in the plastic house of Abu Al-Regal. Seeds were planted
on 21/8/2003. The variety "Veglia" was selected for growing in the experiment. Seedlings
were transplanted to the plastic house on 29/9/2003 where they planted in elevated beds. The
% germination of seeds was low and did not exceed 45%. Seedlings were also weak and were
growing very slowly because of mixing the beat moss with sand in some germination boxes.
The plastic cover was not adequately laid. For the above reasons, additional planting was
made to compensate for the shortage. IPPM was applied from the beginning of the
experiment till the end. Calculations of the amounts of water applied revealed that the total
water used reached 39.4m? for every plastic house including the first surface irrigation. The
amounts of water applied correspond to nearly 45% of the irrigation water applied under open
field conditions.

The number of sprays with fungicides was reduced to only two during the nursery stage and
three during the elongation and fruit formation phases.

Due to some inefficiencies in the plastic house management, the mesh were partially damaged
in the rare door, which led to the influx of insects thereby increasing the amounts of sprays to
two to control white fly, trips and dimathwaite.

The crop was subjected to frost three times. In December, the frost led to the damage of the
apical parts of the stems. The other incidences of frost occurred in January and February and
led to the damage of growing points as the small tomato fruits. Strong winds led also to the
damage of the plastic covers and reduced growth of plants. These circumstances affected
drastically the yield of tomato plants to low levels not exceeding 720 kg and the number of
picking was also reduced to only 12 pickings at an average of 60kg/ picking.
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The dissemination of IPPM in plastic house cultivation of
vegetables under farmers conditions in Dhamar
Governorate:

Eng. Nagi Saleh Al-Ragihi; Eng. Ameen Kirshi; Dr. Abdulla Muharram.

Abstract:

The experiment was implemented in farmers plastic houses in the central highlands (Dharan
Anes). The area of the plastic house was 500m?. IPPM techniques were applied. A
m=neighboring plastic house with the same area was considered a control. The two plastic
houses were planted with winter cucumber (variety: Beta Al-fa).

The objective of the experiment was to demonstrate the effect of the IPPM under farmers
conditions in reducing the reliance on chemicals throughout the growing period of cucumber
crop. The possibility of using alternative methods for control of pests/ insects was also
explored. The ultimate goal is to produce cucumber crop without the use of chemicals and
with low cost of production.

The most important results were reflected in the low infestation with pests and insects and
root knot nematodes, the number of sprays did not exceed 0%. The infestation was increased
to 10, 30, 35% in the case of powdery mildew, mites, leaf miner respectively. The % plants
infected with root knot nematodes were increased to 30% in the control towards the end of the
season, despite the fumigation with methyl bromide chemical.

Results also confirmed the possibility of using alternative safe methods in the control of
insects/pests as part and parcel of the IPPM approach in cucumber cultivation under plastic
house conditions. Examples if these safe methods are: the dusting of plants with agricultural
sulphate, the use of organic compounds such TS and BIONEMA manufactured from fungal
organisms and bacteria to control root knot nematodes.

IPPM gave beter yield per unit area totaling 11.2 kg/m? with a 5% increase when compared
to the control. The net return was 491.2% which means that every Yemen Rial invested in the
cost of production gives a return of 4.9 Yemeni Rials. The increase in net return in the IPPM
treatment was 53 % higher than the control. It was strongly recommended to adopt this
technique in green house cultivation of crops under the conditions of the central highlands in
Dhamar Governorate
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The positive impact of stone check-dams on increasing
carrying capacity of Ambahara enclosure in Abyan
Governorate.

Eng.Abdullah Kassim Magram.
Tech.Mohmed Hassan Omer.

Abstract

Ambahara enclosure was established in 1984. It is located gravel desert environment,
180kms, from El-kod Research Station with latitude N 13 30 28 and E46 17 29. Main aim of
establishment this enclosure was to utilize water runoff and transported soil by water. Site
considered as sub water course. Based on ecological conditions five stone check dams were
erected, they vary in height (1, 2,1,1,1) meter respectively. Two years later following areas
were formed: 1.1, 1.8, 2.3, 1.6, 2.8,Ha, (Bazaraa 1986).

Several ecological studies were conducted, such as plant density, plant cover, plant frequency
and carrying capacity. Five permanent reading points were determined. Those represents
various plant associacation occurs in enclosure, production of dry plant matter within
enclosure computed by Parker circle, were ranging between 446- 60 kg (Table 2).

Plant frequency determined in quadrants through fixed points established earlier. Most
frequent plant was Panicum turigidum 73% and least frequent was Campylanthus pungens

13%, Table (1)

Introduction:

Yemenis were pioneers in soil and water conservation. They constructed dams, terraces, soil
and stone embankments aiming to maximizing utilization of water run off, and enriching soil
with organic nutrients which usually comes with seasonal floods, and practice of Mahjar
system (Hema) in range(Bazaraa 91).
Agriculture and animal production was adequate and people were self sufficient, but due to
change in land ownership, Reclamation of marginal land, shifting cultivation, randomized
well drilling for irrigation and neglecting Mahjar system in range resulted to appearance of
Desertification phenomena.
It becomes necessary to re-activate traditional management systems, particularly in areas
where local people still practicing them. The present work proves that water harvesting
through establishment of check dams in wadis bottom will help in rehabilitation of degraded
areas and will develope natural vegetation, this will be reflected positively on livelihood of
local inhabitants particularly pastoralists whom are main owners of animal wealth in Yemen
Republic.
Aim of the study:

Study the positive effect of stone check dams on increasing carrying capacity.

Materials and methods:

Ambahara enclosure located at Mogan area north of the road linking Shogra and Ahwar
districts in Abyan Governorate at 180 Kms, from El-Kod Research station, latitude N 13 30
28 and E 46 17 29 at 145 meters above sea level, in Rock and gravel Desert environment.
This enclosure established in 1984.A water spreading system plan implemented. Five rubble
stone check dams were erected with the help of Abney level instrument. Two years later
(1986), following areas were formed: 1.1,1.8,2.3,1.6,2.8 Ha.

Natural vegetation surveyed before and after implementation of water spreading system.
Results indicated availability of (13) plant species belonging to (8) plant tribes ( Table 3),two
years later (1986), increased by (39) plant species belonging to (20) plant tribes (Table 4), last
and more recent plant survey was in 2003(Table5). Recent plant density, plant cover,
frequency, and production capacity conducted in 2002-2004. Late activity was achieved by
Parker circle, through establishment of four permanent reading points on ground. Each point
represents a plant association. A circle of 60 meters diameter with three rays of 30 meters
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each and 120 degree in between were established. Rays oriented North, South east and South
west. On the left direction of each ray four quadrants of one meter area were established to
record forbs and grasses. Two other quadrants each of 5x4 sq, meters area established on the
right direction of each ray, to record shrubs and one more quadrant of 10X10 meters to record
trees. Plant frequency and carrying capacity of each permanent point was calculated.

Results and discussion:

Tables one indicate that Panicum turigidum was most frequent plant attained (73%), that is
due to fast spread of species by seeds and rhizomes particularly after rain, succeeded by
Aristida mutabalis (66%) and Dactyloctenium sindicum (64%). Those plants are fast growing
and highly palatable by sheep and goat. Present production (Table 2) of Ambahara enclosure
doesn't reflect the real condition of carrying capacity of enclosure because of arid condition in
the last two seasons.

Table 2 indicates carrying capacity. Each permanent point, which was determined earlier,
represent plant association, occurs in each terrace. First and second terrace represented by one
permanent point, while third, fourth and fifth each represented by one permanent point.
Productions of dry matters were as follows: 434Kg, 199Kg, 446 Kg, and 60 Kg., respectively.

Recommendations:

1- Conserve Ambahara enclosure through:

a) Continuous maintenance of barbed wire to protect the enclosure and prevent animals to
enter.

b) Maintenance of stonewalls and terraces after each rain.

c) Follow up studies to know development or deterioration of plant association in enclosure.
d) Carry out carrying capacity of range in rainy season.

Table 1: Showing plant frequency of plant Table2: Showing production of dry matter in

species occurs in different permanent points each permanent point.
Heliotropium rariflorum 60 Numbpr of Terrace Production/Kg
Avristida mutabilis 66 polmt ﬂuinger Py
Indigofera spinosa 46 > 3 199
Cleome scaposa 40 3 2 446
Tephrosia purpuria 46 4 5 60
Panicum turigidum 73

Zygophyllum simplex 20

Campylanthus pungens 13

Dactyloctenium sindicum 64

Table 3: List of plants recorded in 1984.

Family Latin name Local name
Acanthaceae Anisotes trisculus (Forsskal) Nees oalaa
Burseraceae Commiphora spp. plhd

C.gileadensis (L) Christ Ly
Capparaceae Cadaba rotundifolia Forssk Slsrd gSiae
Maerua crassifolia (Forssk) T~
Chenopodiaceae Anabasis articulate (Forsskal) glua
Euphorbiaceae Euphorbia spp. &S
Jatropha spinosa Forssk el
Leguminoseae Acacia tortilis (Hayne) ¢l pam
Acacia spp. Ja
Cassia adenensis ds
Tiliaceae Grewia tenax (Forsskal) b gl
Zygophyllaceae Balanites aegyptiaca Del »a

Table 4:  List of plants recorded in 1986.

ALkal ol Ll sl clall
Acanthaceae Ruellia spp. -
Amaranthaceae Aerva lanata (L) Juss ex 5]
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Asclepidiaceae

Boraginaceae

Capparaceae
Chenopodiaceae

Cleomaceae
Compositaeae
Cucurbitaceae

Cyperaceae

Euphorbiaceae

Gramineae

Leguminoseae

Nyctaginaceae
Polygulaceae
Resedaceae

Scrophulariaceae
Tiliaceae

Vitaceae
Zygophyllaceae

A javanica (Burm)

A.tomentosa

Glossonema varians (Stock) Benth
Pergularia daemia (Forsskal)
Heliotropium bottae Defl
H.rariflorum Stocks.

Cadaba farinose Forsskal
Salsola imbricate Forsskal
S.bottae (Jaub & Spach)
S.rubescens Franchet

Cleome scaposa DC

Launea massavinsisensis (Fers.)
Citrulus colocynthis (L)
Zehneria anamola C.Jeffry
Cyperus laevigatus (L)
Chrozophora oblongifolia (Del)
Euphorbia cuneata Vahl
E.serpens Kunth

Aristida mutabilis Trin & Rupr.
Aristida spp.

Andropogon spp.

Panicum turgidum Forssk.
Acacia humulosa

Cassia italica Steud

Indigofera spinosa Forsskal
Tephrosia purpurea

T.spp.

Boerhivia diffusa L

Polygula erioptera

Ochradenus arabicus Chaudhary
Reseda sphenocleoides Deflers
Campylanthus pungens

Linaria spinifolia

Corchrous depreussus ( L) Stocks
Cissus quadrangularis L
Fagonia isotricha
F.schweurthii

Aizoaceae
Boraginaceae
Burseracea
Chenopodiaceae
Cucurbitaceae
Euphorbiaceae

Gramineae
Leguminoseae
Nyctaginaceae

Vitaceae

Aizoon canariensis
Heliotropium fartekens
Commiphora opobalsmum Eng.
Halixylon salicornicum Moq
Mormordica balsamina L
Euphorbia hirta L

Jatropha glandulosa Vahl.
Cenchrus ciliaris L
Dactyloctonium scindicum Boiss
Acacia herla

Cassia obovata

Boerhavia elegans Chiosy
Commicarpus grandiflorus Rich
Cissus rotundifolius

Table 5: List of plants recorded in 2003.
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