Research Activities in Yemen

Assessment and seed multiplication of important forage grasses in the foothills and
coastal area in Yemen
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Range Development in Om Bahara, Abian Province, Yemen
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Progress achieved in Restoration of Rangeland in selected site of Wadi Al-Khun (Seiyn)

Ahmed Salem Bataher,
Seiyn Research Station,
Republic of Yemen

Introduction

Overall site characterization The site is found in Wadi Al-Khun which is a tributary of Wadi
Hdramout. The rangeland condition is degraded under the prevailing open grazing system. Rainfall is
less than 100 mm/year.

The site is covered by stones with soil accumulation only in depressions. The vegetation is found in
these depressions where there is soil.

Topography

The site can be divided into two major parts namely; high elevated site with little vegetation and low
elevated site (depression) with much dense vegetation and vegetative cover.

Natural vegetation
The preliminary survey of natural vegetation of the selected site revealed the presense of nearly 17
genus namely:

Acacia, Ziziphus, Convolvulus, Panicum, Tribulus, Diptorygium, ?Indigofera, Tephrosia,
Heliotropium, Zygophyllum, Borhevia, Cassia, Symbopogon, Aerva, B lepharis, Rhazya, ittrullus.

Source of moisture in the site is seasonal rainfall and flood water from the surrounding runoff of Wadi
Al-Khun located in the northern plateau of Wadi Hardamout.

Previous activities

1. Selection of the site

2. Selection of local community representative

3. Selection of representative of the extension service in the area.
4. Purchase of part of the construction material

5. Fixing of poles for three directions of the site

Next steps

As a matter of urgency there is a need to complete fencing of the site before any intervention could be
implemented.

The type of activities to be carried out in the selected site will be as follows:
Planting the following groups:

The group of perennial trees

The group of perennial shrubs

The group of annuals

Application of the following treatments:

Growing seeds by broadcasting on the top of the soil

Growing seedlings of perennials at small depth of soil

Growing seeds in holes

Growing seedlings in holes

Growing seeds in furrows

Planting seedlings in furrows

Natural vegetation of trees and shrubs without treatment

Control (no planting)
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All planting and seeding will be carried out after having a sufficient amount of rainfall typical to that
part of the country.

Information to be collected and parameters to be measured:
Types of collected forage plants

Percentage germination of forage seeds in nursery and in site
Percentage survival of seeds and seedlings grown in the selected site

Analysis of chemical and physical properties of samples of soil collected from the site, any other
information of interest

Work Plan:

Collection of forage seeds

Sowing of seeds in the nursery

Sowing of seeds and seedlings in site

Describe soil types in two sites by means of making two soil trenches for soil description and soil
sampling

Conduct a survey of the site to identify plant types in the site

Conduct regular visits to the site for regular data collection
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The Seed Multiplication of Indigenous Forage Grasses in the Northern Highlands of
Yemen

Ali Abdul Malek and Nageeb Al-Munaifi
Northern Highlands Regional Research Station
Republic of Yemen

Abstract

Three most important species of perennial grasses (Andropogon barbindis; Cenchrus ciliaris and
Dechanthium annulatatum) were selected for their palatability from among 21 species of perennial
forages collected from different parts of the Northern Highlands Agro-Ecological Zone. The criteria
for selection were based on the productivity of these species and the preference of local herders to
these types of grasses as source of fodder for their animals. Seeds of the three species were planted in
the Research Station at Al-Erra in the year 2002 in two seasons.

The time of germination of seeds in the first early spring season was 12 —13 days when planted in a
heavy clay soil with high PH content. Seeds were sown at a rate of 20 kg /ha. in an area which was
grown with alfalfa in plots with an area of 26m® (4mx6.5m)of each plot with three replicates in a
completely randomized block design(RCBB).

The species cenhrus ciliaris was first to germinate. The time to 50% flowering was 112 — 115 in the
three species. Cenhrus ciliaris was the first to reach this stage. The time to full maturity of seeds in the
three species was approximately 140 days. Cenhrus siliaris was the first to reach full maturity of seeds
and the highest in seed production.

Seeds collected from the first season were planted in the beginning of summer in a sandy/silt soil with
less PH. In the later sowing, germination took 8-10 days in the three species. The duration to 50%
flowering was 108-110 days. The process of seed collection from this site is in progress till now.

Introduction

Tropical grasses are the major source of feed for domestic animals as well as for wild life. Endogenous
grasses are consumed by animals through direct grazing or through green or dry feeding of animals.
Endogenous grasses, shrubs and range trees constitute nearly 40% of the annual requirements of feed
for nearly 3.5 million animals in the Yemen (Alsaghir,2001). The ability of these species to produce
animal green fodder throughout the rainy season and 40-50 days after the summer rainy season makes
them popular among livestock owners in the country (Kessler, 1987).

As a result of abandoning of local traditions in range management which led to overgrazing, the
productivity of rangelands drastically deteriorated and the most popular species of grasses and
leguminous plants were reduced in number to the extent that some valuable species are not available
any more or hard to get in traditional range lands in the highlands of Yemen (Chaudhray, 1989).

The objective of this trial is to study the seed multiplication aspects of the most endangered forge
species with a hope to multiply them and replant them in their natural habitat as well as sowing them
in the surrounding areas of irrigated farmland to become source of feed for animals and for further
multiplication of seeds by interested farmers for commercial purposes.

Materials and Methods

This trial was implanted in the experimental field station of Al-Errra Regional Research Station ( 15
27° North - 44 12°East) in an area with maximum annual rainfall no exceeding 286 mm. Rainfall
takes place in this area during two periods( March —April and July- September). Most rain falls during
July —September. Maximum and Minimum temperatures range from 1.4°C to 25°C in January and 11.0
%C to 30.7°C in the hottest month of the year (June). Soils in the selected site are deep with a (PH 8.6)
and low infiltration because of the high clay content.

Three grass species were used in this trial from a total of 21 species collected and planted in the
Research Station. The three grass species are: Andropogon barbindis, cenchrus ciliaris and
dechanthium annulatatum. Two species of grasses namely, pennisetum macrourom and andropogon
distachyos were replaced by: andropogon babinodis and cenhrus ciliris because of limited seeds
available. Seeds were sown at a rate of 20 kg /ha. in an area which was grown with alfalfa in plots
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with an area of 26m? (4mx6.5m)of each plot with three replicates in a completely randomized block
design(RCBB).

Because of the bad selection of the first site another site was selected for the second sowing, which
took place in May 2002. The new site is light in texture with less caly content. Seeds were planted in
furrows at a depth of 2 cm in the bottom of the furrow. Spacing between seed holes was 50cm. Surface
irrigation was applied at a rate of a single irrigation every two weeks in summer and every three
months in winter.

Seed collection was performed manually from the first planting (February). Seeds were dried and
weighed with their husk intact. Collection of seeds from the second planting is yet to be done because
plants are still ion the flowering stage.

Results and Discussions:

All species germinated normally. Time for germination in the first sowing was 12-13 days. Cenhrus
ciliris was the first to germinate and the first to reach 50% flowering (112 days) followed by
dechanthium annulatatum and andropogon barbinodis (113 and 115 respectively). Table(1)

Table 1: Parameters measured in the seed multiplication of three forage grasses ( 1* planting ).

Species Days to germination Days to 50% | Plant Days to Seed
in the field flowering Height(cm) Physiological ProductionGr
maturity of seeds Iplot(26m?)
1 | Cenhrus ciliaris 12 112 48 135 331
2 | Dechanthium annolatom 12 113 68 135 309
3 | Andropogon barbinodis 13 115 72 138 266

Plant height of three species ranged from 48cm, 68cm and 72 cm for cenhrus, dechanthium and
andrpogon respectively. The duration to physiological maturity of seeds was more or less similar with
only few days difference (3 days) for andropogon barbinodis. The yield of seeds per plot ranged from
331 grams to 266 grams. Cenchrus ciliris was the highest in seed yield (331grams).

Results of the second planting collected so far are presented in table (2)
Table (2) Parameters measured in the seed multiplication of three forage grasses ( 2™ planting )

Species Days to Days to 50% | Plant Days to Seed
germination in the flowering Height(cm) Physiological ProductionG
field maturity of seeds r /plot(26m?)

Cenbhrus ciliaris 8 108

Dechanthium annolatom 9 110

Andropogon barbinodis 10 110

Analysis of parameters shown in table (2) collected so far in the second planting of the three species
indicates that there is a slight difference in the days to germination in the field. However the trend
among the species remains the same. Cenhrus ciliaris was the fastest to germinate and the first to reach
50% flowering (108 days). It must be noted that field observations indicate that the overall growth of
the three species, the size of plants and the flowering was much better in the second site compared to
the first site. This indicates the effect of soil type and the PH on the growth and development of forage
grasses.

Preliminary Recommendations

The analysis of growth and development of the three forage grasses revealed that there is a big
potential for seed multiplication of these grasses. The continuous collection of seeds will enable the
researcher to gather enough seeds for dissemination during the coming period. More area will be
planted for bulk seed multiplication early next year 2003.
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Review on Water Use Efficiency Carried Out During the Past 25 Years

Hadi Mohammed Shoubihi

Agricultural Research and Extension Authority (AREA)
Ministry of Agriculture and Irrigation

Republic of Yemen

Abstract

Studies on water use efficiency of forage species conducted during the past ten years, were mainly
concentrated under full irrigation. The results of these studies revealed that the water use efficiencies
of different forage species varied between 0.5 to 3.3 kg/m®. However, improving water use efficiency
in irrigated agricultural production was achieved by producing indigenous forage species under
imposition of different level of soil moisture. The results of dry matter and water use efficiency
stressed that there is a great possibility of production of conventional forage species during the first
cutting with the application of 860m*ha, in addition to the preplanting irrigation while during the
second and third cutting the forage species could be possibly produced by the application of
2580m*/ha.

Results of assessment studies of performance of spate irrigated field crops (such as sorghum cultivars,
legumes and sesame) under different moisture content indicated that the yield of these crops increased
proportionally with increasing the rate of application up to 3000m*/ha thereafter it declined. While the
water use efficiency decreased with increasing water application. It can be concluded from these data
that the spate irrigated field crops were possibly produced under single preplanting irrigation with
application of 3000m*ha provided the soil is loam or finer to retain moisture.

For improving the water use efficiency in the farmers’ fields, units of localized irrigation system were
established in two sites of Delta Abyan and Delta Tuban where mango and lemon were planted. The
one year study of localized irrigation system indicated that there was a great decrease in water
application during the season and reached nearly 8 times less than water application in surface
irrigation.

Introduction

Water is the resource that is the limiting factor to plant cultivation of crops growth in arid regions.
Yemen is considered among the areas of arid regions, where evapotranspiration is much higher than
precipitation, so that all arable crop production in the coastal plains requires irrigation from non-
renewable groundwater. The agricultural sector consumes around 92% of water abstraction. Continued
use of groundwater for irrigation to meet the crop water requirements of fields and vegetables and fruit
trees in the coastal plains has led to lowering the groundwater table accompanied by high salinity
hazard. At the same time, water is still wasted in these areas, because of using surface irrigation and
earthen canals for conveying water to the field from the source characterized by low efficiencies of
water application and management. Also maintaining full irrigation of exotic forage species requires a
large volume of water for meeting the water demand during the long hot summer period.

Therefore, introducing and adopting more efficient irrigation methods such as localized irrigation and
pipe distribution system in irrigating fruit trees will definitely increase the efficiency of using ground
water resources. The one year demonstration sites under localized irrigation on mango and lemon in
Delta Abyan and Delta Tuban showed a tremendous decrease in water application during the growing
season reached about 8 limes less than the water application in surface irrigation method.
Consequently introducing localized irrigation method and pipe distribution system accompanied by
training the farmers on operation and maintenance of this method will have a positive impact on water
conservation particularly in reducing the wastage of water application below the rooting depth of fruit
trees.Further more improving water efficiency in irrigated agricultural production system would be
achieved by producing indigenous species under water stress. Spate irrigated field crops as well as
indigenous forage species imposed to different level of sort moisture for determining their tolerance to
drought, detected that these crops and species have a high ability of tolerating water stress and the
production of economical yield of these crops could be obtained by the application of 2000 — 3000
m°/ha depending an type of crops.
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This paper reports the research works on water use efficiency during the past twenty five years for
forages species, spate irrigated field crops and introducing localized irrigation method on fruit trees
under farmers conditions. The results of these research works revealed that particular attention must be
focussed on improving water use efficiencies of water application and management in the farmers
fields by establishing sites of localized irrigation system to demonstrate the advantage of this method
over traditional surface irrigation.

Forage Crops

Despite the importance water as the resource which is the most limiting factor to plant growth in
Yemen the studies on water use efficiency of forage species were only initiated last decade of the
twentieth century. Most of these works were directed towards measurements of water use efficiency of
conventional species of forage under full irrigation. Ghaleb (1998) studied comparison of water use
efficiency for different forage plants grown in Yemen. Five types of forages, sorghum cultivar heiq,
cowpea, elephant grass, B.N. Hybrid and sorghum cultivar seif and three treatments involved mixed
planting between the first and second types of forage in different proportions. The result of dry matter
and water use efficiency of different forage species at three successive cutting are shown in table 1.

Table 1: Means of dry mater and water use efficiencies for different forage species at three
successive cutting carried at livestock research center. 1st Season 1997 — 1998

1t cut 2" cut 3" cut
Forage species Dry matter WUE Dry matter WUE Dry matter WUE
Ton/ha Kg/m® Ton/ha Kg/m® Ton/ha Kg/m®
Sorghum (Heiq) 5.9 1.18 6.1 1.18 6.3 0.97
Cowpea 3.9 0.69 4.0 0.71 1.7 0.27
Mix of (1&11) with 1:1 5.4 0.98 6.3 1.08 7.3 0.97
Mix of (1& 11) with 1:2 4.6 0.8 5.1 0.98 5.8 0.89
Mix of (1 & 11) with 2:1 5.3 0.97 6.6 1.26 6.6 0.96
Elephant grass 2.9 0.63 7.2 1.43 7.9 1.25
B.N. Hybrid 2.2 0.46 7.7 1.40 7.8 1.19
Sorghum (sief) 6.2 1.17 5.8 1.06 6.4 0.93

It indicated that the highest yield in dry mater was achieved from the third cutting for all the forage
species, while the highest water use efficiency for all the treatments were noted during the second
cuttings. Despite the presence of the numerical differences for the values of dry mater and values of
water use efficiency between cuttings, no significant differences were detected between these
treatments.

The inconsistent difference of dry mater and water use efficiency between the treatments could be
related to the irrigation regime applied in this study. From table 2 two main reasons could be explained
for the inconsistency. Firstly, the irrigation interval was high accompanied by large amount of water
applied per irrigation frequency of which most of water applied penetrated below the rooting depth.
Second, the irrigation frequencies were reduced so that the forage crops and exotic species in
particular suffered from the water stress during the growing periods.

Table 2: Irrigation regime of the comparison of WUE study for different forage species carried
at livestock research center Season 1997 — 1998

1% cut 2™ cut 3 cut
Total Total Total
Forage water - Amount of water Number of Amount of water Number of Amount of
species apglied # lmigation water per apg)lied Irrigation water per apglied Irrigation water per
m¥ha Irrig. m*/ha m¥ha Irrig. m*/ha mha Irrig. m*/ha
Sorghum 4960 7 709 5180 4 1295 6470 5 1294
(Heiq)
Cowpea 5570 7 796 5610 4 1402 6370 5 1274
Mix (1&11) 5540 7 791 5800 4 1450 7500 5 1500
with 1:1
Mix (1& 11) 5750 7 821 5200 4 1300 6580 5 1316
with 1:2
Mix (1& 11) 5740 7 820 5200 4 1300 6890 5 1722
with 2:1
Elephant 4490 7 641 5040 4 1260 6250 5 1250
grass
B.N. Hybrid 4870 7 696 5520 4 1380 6510 5 1304
Sorghum 5320 7 760 5470 4 1368 6880 5 1376
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Nevertheless, the study of comparison of water use efficiency for different forage species was repeated
for other season (1999 / 2000) by Faisal and Soufi (2000) with some modification on water regime
table 3. These modifications were concentrated on irrigation interval and amount of water applied per
each irrigation frequency. The irrigation interval was reduced and the amount of irrigation water per
irrigation was applied in small quantity equivalent to the depletion level. Due to these modification the
dry mater and water use efficiency of forage species were higher than the data obtained by Ghaleb
(table 4). The increase of these value were in 25 % for seeded forage and over 100% in the forage
planted by cuttings.

Although these modification in water regime improved the production of forage species as a whole
and the exotic species in particular; the amount of water applied per each growing period still high
compared to what farmer practices. However, this kind of research work has led to twofold increase in
the rate of water extraction from aquifers than the rate of recharge. Therefore there was an urgent need
to assess the cultivation of different forage species to different levels of soil moisture as well as
introduced intercropping cereals and legumes for increasing the land use efficiency as well as
obtaining high yield per unit of water applied. Consequently, the evaluation of the performance of
different indigenous and exotic species under different levels of soil moisture was conducted during
the season 1999/2000 and 2000/2001. Four irrigation levels/ full irrigation, 75,50 and 25% of full
irrigation and five forage treatments (sorghum cv seif, sorghum cv heig, cowpea, B.N. Hybrid and
mixture of 1 and 3 with ratio 1:1) were used in this study. The irrigation regime of the trial is shown in
table 5. It can be noted that the total amount of water applied per each period for the full irrigation
treatment was reduced by 12,36 and 49% of that applied in the previous study in the three successive
period of cutting respectively.

The result of dry matter of forage species under different water regime in the three successive cutting
for two seasons are shown in fig 1 2 and 3. It is seen that the dry matter of B.N. Hybrid increased
proportionally with increasing the water applied, while the yield of dry matter for forage sorghum
cultivars in the first cutting increased with increasing the water application up to 2580m?ha of
irrigation water, then declined. For cowpea and mixture treatment the yield of dry matter in the first
cutting decreased with increasing the rate of water application up to 1720m*/ha then flattened.

Table 3: Irrigation regime of the comparison of WUE study for different forage species. 2nd
Season 1999 - 2000

1st cut 2nd cut
. Total water Amount of Total water Amount of
Forage species applied | Numberof | waterper | Top ey | Number of | water per
irrigation irrigation irrigation irrigation
m3/ha m3/ha
m3/ha m3/ha
Sorghum (Heiq) 4800 8 600 5600 8 700
Cowpea 5600 8 700 - - -
Mix of (1&11) with 1:1 5600 8 700 5600 8 700
Mix of (1& 11) with 1:2 5600 8 700 5200 8 650
Mix of (1& 11) with 2:1 5600 8 700 5600 8 700
Elephant grass 4400 8 550 5600 8 700
B.N. Hybrid 4800 8 600 5200 8 650
Sorghum (sief) 5200 8 650 5200 8 650

Table 4: Means of dry matter and water use efficiency for different forage species at two
successive cutting. 2nd Season 1999 - 2000)

Annual Report 2001-2002

1st cut 2nd cut
Forage species Dry matter WUE Dry matter WUE
Ton/ha Kg/m3 Ton/ha Kg/m3
Sorghum (Heiq) 5.00 1.04 6.5 1.61
Cowpea 5.75 1.03 - -
Mix of (1&11) with 1:1 6.75 1.21 7.67 1.37
Mix of (1& 11) with 1:2 6.63 1.18 5.85 1.26
Mix of (1& 11) with 2:1 6.63 1.18 8.25 1.47
Elephant grass 14.63 3.33 11.25 2.05
B.N. Hybrid 11.25 2.34 7.75 1.49
Sorghum (sief) 7.88 1.52 8.00 1.54
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Table 5: Water regime of four levels of irrigation applied for different forage species at three
successive period of cutting carried out at livestock research center Season 1999 - 2000

1st cut 2nd cut 3rd cut

Total Number Amount of Total Amount of Total Amount

Consumptive water of water per water Number water per water Number of water
water use .appl'ed Irrigation Irrigation. _appllgd . Of. Irrigation. 'appllt_ad . Of. _per

in period . ma/ha ** in period | Irrigation ma/ha in period | Irrigation | Irrigation.

m3/ha m3/ha m3/ha m3/ha

ETCX1 4615 9 430 3440 8 430 3440 8 430
ETCXO75 | 3755 7 430 2580 6 430 2580 6 430
ETCX 0.5 2895 5 430 1720 4 430 1720 4 430
ETCX0.25 | 5035 3 430 860 2 430 860 2 430

* Add to the data of the 1% cut irrigation of planting.
** The Amount of this irrigation equal = 1175 m*/ha

During the second and third cuttings, the yield of dry matter for seeded forage species were increased
with increasing the levels of irrigation up to 2580m*/ha then flattened except cowpea where the yield
was reduced to 0.77 and 0.13 ton/ha in the second and third cuttings respectively.

To detect the effect of level of water regime on the yield of the dry matter of forage species, the mean
values of dry matter were plotted against the amount of water applied in fig 4. It indicates that,
although the yield of dry matter of forage crops during first growing stage increased with little
increment with increasing the water application the economical yield of forage species could be
obtained with the application of 860 m*/ha of irrigation water in addition to preplanting irrigation.
During the second growing stage, the dry matter of forage increased with increasing the application of
irrigation water, the increase in yield of dry matter in the second stage is directly related to the increase
in yield of B.N. Hybrid.The yield of dry matter of B.N. Hybrid in the assessment study of performance
of conventional forage species under different level of irrigation regime was higher than the yield of
the same crop in the comparison of water use efficiency for forage crops. The increase was reached the
amount of 52, 271 and 233 percent in the three successive cuttings respectively.

Comparing the means of water use efficiency between irrigation treatment for forage plants, it is
indicated that the highest water use efficiency (5.07 kg/m® was detected for the application of
860m>/ha of irrigation water and least water use efficiency (1.86 kg/m®) was found for irrigation of
3440m%ha during the first cutting. During the second and third cuttings the highest water use
efficiency (3.05 and 2.19 kg/m®) were revealed for the application of 860 and 1720m*/ha of irrigation
water and least water use efficiency (2.07, 1.27 kg/m®) were found at the application of 2580 and
860m°*/ha of irrigation water respectively.

To exhibit the extent of variation in water use efficiency between treatments as well as between
growth stages for the three cutting the mean value of water use efficiency was plotted against the rate
of water application in fig 5. It can be observed that the highest value of WUE was in the stage for the
first cutting and least WUE for the most treatments was found in the stage for the third cutting. In all
the cuttings, the water use efficiency decreased proportionally with increasing the amount of water
applied up to 2580m*/ha, there after, declined and flattened.

Comparing the means of water use efficiency for different forage species between the assessment
study of the performance of conventional species under different level of water application and
comparing of water use efficiency for different forage plants, it can be easily mentioned that the WUE
of the forage species was high for all forage treatments in all the successive cutting.

From the data of the dry matter and WUE, it can be concluded that the economical yield of indigenous
species during the first cutting was obtained by application of 860m*ha of irrigation water in addition
to the preplanting irrigation, while in the successive cutting the economical yield could be obtained by
the application of 2580m*/ha of irrigation water.

Sorghum cultivars, legumes and sesame

In the past twenty five years, EI-Kod research station has conducted a considerable research works on
determining an optimal rate of irrigation for spate irrigation field crops (such as sorghum cultivars,
legumes and sesame). The works aimed to issue practical advice to the farmers in area with similar
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condition to those imposed on experiments. However, no attention has been directed for evaluation of
performance of these crops under different levels of soil moisture to determine their tolerance to
drought. Studies on the assessment of cultivation of sorghum and legumes and sesame to different
levels of irrigation regime were conducted in separate trials during the seasons 1998/1999, 1999/2000,
2000/2001. Four rates of irrigation 10,20,30 and 40 cm of water depth were applied prior to sowing.

The yields of sorghum cultivars and legumes (cowpea and groundnut) increased proportionally with
increasing the rates of water application up to 30cm depth of water there after it declined (fig 6); while
the water use efficiency as (kg/m°®) for these crops increased with increasing the levels of water
application up to 20cm then it declined and reached the minimum value at the application 40cm of
water (fig 7). The data of yield of sorghum and legumes could be related to the soil water balance in
experimental site (table 6). Despite the large amount of water applied and stored in the top 240cm of
soil in the 40cm of water application, the water used by plants estimated from measured changes in
soil water content was not high and did not differ to much than the application of 30cm of water where
the increase in water used did not exceed 16 %. This figure coincides with the increase in yield in the
application of 40cm of water, which was in the average of 13%.

Similar results were obtained by Maktari (1977). He studied the comparison of simulate spate
irrigation of two levels with intermittent irrigation on cultivation of sorghum cultivar Dwarf Milo. The

Table 6: Soil water balance at the experimental site grown Sorghum cultivars and legumes

Amount of
Amount of Amount of water .
L Amount of water . residual water
Irrigation treatments - stored water in used by plants
applied cm - after harvest
soil (cm) (cm)
(cm)
Recommended water application 40 38.7 26.4 +12.3
75% of recommended water 30 28.9 22.6 +5.4
application
50% of recommended water 20 19.1 19.0 +0.1
application
25% of recommended water 10 9.8 11.9 -2.1
application

yield of sorghum cv Dwarf Milo under different level of irrigation is shown in table 7. Although it is
clear from the table that the yield of sorghum under different levels of water regime did not exceed the
yield of application of 30cm of water; it was recommended that sorghum could be possibly produced
under spate irrigation with 30-55cm of water application provided that the soil is loam or finer to
retain soil moisture.

Table 7: Yield of sorghum Cv Dwarf Milo at different level of irrigation

Rate of irrigation m*/ha Yield Ton/ha WUE Kg/M?
Simulate spate 3200 1.19 0.37
Simulate spate 5200 1.03 0.20
Intermittent with 4100 1.24 0.30

On other hand, the yield of sesame under different levels of soil moisture was found in ascending
order corresponding to increase of rates of irrigation (fig 8). In contrast, the water use efficiency
declined proportionally with increasing the rate of irrigation application (fig 9). Comparing the mean
values of yield between different rates of application, it was found that the highest yield was detected
in the treatment of 4000m*ha of water application. It produced an increase in yield by 19,50 and
133% more than the rates of irrigation of 3000, 2000 and 1000 m*/ha respectively.

The data of yield of sesame (1999) to some extent coincides with the finding obtained by Ahmed
Hassan (1987). He pointed out that the application of 4500m*ha gave an increase in yield by 41%
more than the rate of application of 3000m®/ha of irrigation water. The yield of sesame beyond this
application was stable and the increase was negligible. But when comparing the water use efficiency
between the two studies, it was observed that the highest water use efficiency was noted in the
assessment study for all the irrigation treatments. However the difference in water use efficiency
between the rates of application of 4000 and 3000m*/ha of irrigation water in both studies was minor
and did not exceed 10%. Consequently it can concluded from the data above that the economical
production of sesame could be possibly produced under single preplanting irrigation with application
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of 3000m*/ha provided that the soil is loam or finer to retain soil moisture for maintaining the crop
water demand during the growing season.

Comparison of localized irrigation system with surface irrigation

El-Kod research station in coordination with department of Yemeni soviet projects conducted a
comparison study of localized irrigation system (drip and subsurface irrigation) with traditional
surface irrigation on one year growth of mango and lemon trees at two location during 1989. The soils
of experimental fields are usually of alluvial origin formulated by the effect of water and winds. Soil
are usually medium in texture with profile composed of layers of different textural classes ranging
from loamy sand to silly clay loam depending on the effect of water and winds. Soil holding capacity
varied from 23 to 25%. Infiltration rate of soil is generally moderate and varied between 3.3 and
4.0cm/hr. Bulk density ranged between 1.51 and 1.41 g/cm”.

The comparison study was carried out in farmers’ fields during the period of 11/4 to 1/10/89. The
main irrigation regimes of these methods are shown in table 9. It is indicated that the localized

Table 8: Yield and WUE of sesame

Rate of irrigation m*/ha Yield Ton/ha WUE Kg/M?
3000 0.70 0.23
4500 0.99 0.22
6000 1.03 0.17

irrigation system reduced the water application merely 8 limes less than the water application in
surface irrigation. A trickle irrigation system offers not only unique agronomical, agrotechnical and
economical advantages for efficient use of water but also a reduction in labours demand and weeding.
Despite the small increments of irrigation frequencies in localized irrigation system the soil water
content in the wetting around the trees was maintained between 80% to 90 of field capacity before
irrigation and reached a high level of 110% of field capacity after irrigation. This phenomenon can not
be obtained in any other method of irrigation except the localized irrigation system characterized by
high frequency irrigation.

Table 9: Basic parameters of drip, subsurface and surface irrigation method on mango at Abyan
Delta

P| Number Irrigation | Amount of irrigation Total amount of
o ant h Lo
Method of irrigation density of interval frequency irrigation

irrigation | days L/plant M°®/ ha L/plant M3/ ha
Drip irrigation 100 60 2-3 60 6.0 3600 360
Subsurface irrigation 100 60 2-3 60 6.0 3600 360
Surface irrigation 100 20 7-10 1500 150 30000 3000

The response of mango to different regimes of different irrigation methods was more distinctive than
that of lemon. The growth and development of mango trees under different method of irrigation is
shown in table 10. It is pointed out that the highest growth and development of mango was revealed in
the drip irrigation where it reached 21.1cm during six months, while the least growth was found in the
surface irrigation. Subsurface irrigation occupied the middle between drip and surface irrigation where
the rate of growth and development reached 14.9cm. Furthermore drip irrigation also was observed in
the improvement of the measurement of diameter of stem above and below grafting.

Table 10: Growth and development of mango grown under different methods of irrigation at
Abyan Delta

Methods of The growth during the month Diameter of s_tem below Diameter of s_tem above
irrigation grafting grafting

g May | June [ July | Aug. | Sep. | June | July | Aug. | Sep. | June | July | Aug. | Sep.
Drip 58.8 | 70.9 | 740 | 79.9
irrigation 53.2 56 | 121 | 31 59 096 | 1.07 | 1.17 [ 1.28 | 145 | 155 | 1.87 | 1.97
Subsurface 545 | 58.4 | 61.5 | 65.0
irrig. 50.1 44 39 31 35 0.8 0.9 1.0 1.1 1.6 1.7 17 1.8
Surface 54.3 | 59.7 | 60.8 | 62.4
irrigation 50.0 43 54 1 1 0.8 0.9 1.0 1.1 16 1.7 18 18
ICARDA-APRP 157 Sustainable Management of Natural Resources and Improvement of

Annual Report 2001-2002 Major Production Systems of the Arabian Peninsula




Research Activities in Yemen

REFERENCES

Ly (g )l alai aladiad (5 gan Al jal A1 50 80 | (1990) asnisl 55 ¢ dana, gala | Al
Aaal iy (@al/a) gamall Asall de 3 00 A8 G sl s call s sailal) JlaidY mhandl cand Cuda il
20581 i Jad 111 e b 58l (< g guanfa) Bleb Asall de e (onl [ a) Ol de ) s (a8l 4y )
21989

Jaualaall 4l de ganall ), yeal galy Chiia avanll J seanal Ll cliigall (1987) alls (s 2aal
35S del 50 el ddasa dpeliall

S el gl sl Y Sl D! 5o US & jlie Al 50, (2000) (dsa s P ¢ deal dilae ¢ Jiad
. (2000 / 99 (S ass sall ) add) (3 gt

e Ashoubihi, H.M. Musser. A.S., Saeed, K.M.; (1999) Assessment of water, sweet and
sesame for different level of soil moisture EI-Kod Research Station, Arabian Peninsula

Regional Program Agricultural Research and Extension Authority.

e Ashoubihi, H.M., and Nageeb, G.A. (2000) Assessment of forage species for different
levels of soil water content. Livestock Research Center. Arabian Peninsula Regional

Programme. Agricultural Research and Extension Authority. (First season 1999/ 2000).

e Ashoubihi, H.M., Mansoor, M.M., Al-Nageeb. G.A., and Farag. M.S., (2001). Assessment
of sorghum cultivars and legume crops for different levels of soil moisture content El-Kod
Research Station Arabian Peninsula Programme. Agricultural Research and Extension

Authority.

e Ashoubihi, H.M., Al-Nageeb. G.A., Khan. M.S. , and Abkar N.S. (2001). Assessment of
forage species for different levels of soil water content (second season 2000 / 2001)
Livestock Research Center. Arabian Peninsula Regional Programme. Agricultural

Research and Extension Authority

e Maktari, M.S. (1976). Fertilization and irrigation of sorghum cultivar Dwarf. Milo.

Progress Report. Soil Section. EI-Kod Research Station.

ICARDA-APRP 158 Sustainable Management of Natural Resources and Improvement of
Annual Report 2001-2002 Major Production Systems of the Arabian Peninsula



Research Activities in Yemen

Figure 1: Relation between water application & dry
matter for different forage crops — 1st cut
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Figure 3: Relation between water application & dry
matter for different forage crops — 3rd cut

Figure 5:water use efficiency of forage crops at
different levels of water application
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Figure 7: the relationship between the water applied
and yield of sorghum cultivators and legumes crops

Figure 2: Relationship between water application and
dry matter for different forage crops (2nd cut).
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Figure 4: Dry metier of different forage plants at
different levels of water application
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Figure 6: the relationship between the water applied
and yield of sorghum cultivators and legumes crops
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Figure 8: relationship between tied and water use
efficiency of sesame and levels of water application
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Implementation of IPPM program for GH growers in Sa’ada, Yemen.

Khalid Al-Mehfadi, Adnan Al-Qureshi, Abdulla Al-Jafari, Mohamed Al-Sa’adi, Abdul W. Mukred
Republic of Yemen
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Summary

The aim of this experiment was to find an alternative method for chemical soil sterilization to reduce
the pollution in cucumber fruit etc.

The IPPM experiment was run at two different sites with the same treatment and other cultural
methods. Sites selected were Experimental Area Al Rabia and Experimental Area, PAAF, Al Wafra.
Drip irrigation system was adopted. The size of the greenhouses was 36 x 8 M. Two houses at each
site were selected for two replications. Experiment was run with four treatments, viz. transparent
plastic sheet, black plastic sheet, chemical treatment and control. After soil solarization for six weeks,
the cucumber seedlings were transplanted and observed daily. Chemical fertilizer was supplied at 1.5 —
3 Kg per irrigation twice per week. Aphids and white flies were observed and treated with soap only.
No pesticide was used during the whole season or very weak pesticides with reduced doses. Two
pickings of cucumber fruits were taken per week. Weights of fruits were compared within the
treatments and found the maximum yield in case of chemical treatment followed by transparent
plastic, black plastic and then control respectively. The fruit of cucumber from the solarization soils
was the best from the human health point of view because they were without pesticide and poisons.
The transparent sheet gave a good step for IPPM under protected agriculture conditions in Kuwait.
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Production of cucumber in protected agriculture in the mountain terraces of Al-Turba
area in Taiz, Yemen.
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Introduction of protected agriculture in Al-Mahweet terraces in Yemen
Season 2001/2002

Mohamed A. Dhubhani
Agriculture Research and Extension Authority (AREA),
Yemen

Introduction

In the context of coordination between the Agricultural Office in Al-Mahweet Governorate and the
Agricultural Research and Extension Authority and with the support of the Arabian Peninsula
Regional Program(APRP) the introduction of green house cultivation of cash crops into terraces and
inter mountain plains at elevations ranging from 2000 to 2800 meters above sea levels took place. The
rationale in the idea of cash crop cultivation in terraces is the following:

1. Small size of land in terraces and in inters mountain plains.

2. The restriction of cultivation of traditional crops to part of the year only. Growing food crops
in winter is virtually impossible because of lack of rain and the incidences of frost.

3. Low returns from growing traditional subsistence crops in terraces.

Results of the first attempts of growing cash crops under plastic houses in al-Mahweet.

The exercise of growing cash crops in green houses in terraces started in 2002 season during the
period January and February after a plastic house (216 m2) have been constructed in Bait Fakhr
Aldeen Village / Upper Dhila’a. The cultivation of cucumber under pastic houses in this area was a
unique experience to local farmers in the village.

This report describes this experience at different stages of growth and development. Lessons learned
and innovations adopted by farmers in the plastic house management.

- The management of phase one was jointly conducted between researchers, extension agents and the
farmer.

- Two crops were grown in the plastic house namely: cucumber as a major crop and tomatoes as
intercropping.

- The total cucumber production from the plastic house was 2382 kg. and the total production of
tomatoes was 250 kg. With a total price 203060 YR.

Lessons Learned and Farmers Perception

- The idea of growing cucumber in terraces using drip irrigation from a nearby water harvesting
facility proved successful under the local conditions of Al-Mahweet.

- Several farmers from the same village and from surrounding villages were attracted to the idea and
showed interest in investment of such technology.

Dissemination of the idea of plastic house cultivation of cash crops in Al-Mahweet.

- The good revenues from the first cultivation of cucumber led the farmer to prepare for the next
cucumber crop using his own resources throughout the whole exercise.

- During the period August-October 2001 the farmer planted local variety of green beans using his
own management decisions. The local variety is from the climbing type and the crop was
successful with no use of chemicals at all. The total yield of green beans was 459 kg. With a total
price of 45000 YR.

- During the winter period (November-March) 2001/2002 the farmer grow cucumber using a
recommended hybrid (Magash) under his own management with assistance from a local extension
agent.

- The total yield of cucumber was 1500 kg. With a total price of 90000 YR.

- During the spring period (April-June) the farmer grow green beans (local variety) for the sxecond
time. The total yield of green beans was 540 kg with a total price 63000 YR.

- The same farmer decided to shift the location of the existing plastic house to another location to
avoid the effect of winds. The plastic house in the new location will be grown with a new crop
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(Hybrid Tomatoes) during the winter period (September-February) with partial support from
APRP covering the cost of the hybrid tomato seeds. The newly constructed plastic house was
equipped with all requirements from the previous house and in some cases newly purchased
requirements purchased by him.

- Two farmers adopted a modified idea of plastic house construction using their own decisions.

- The metallic structures were replaced by steel material 16 and 18 mm thickness.
0 The number of locally constructed plastic houses were three in the same village
The ventilation was reduced to front and rare ventilation.
The steel rods were covered with plastic hose pipes to avoid damaging the plastic cover.
The irrigation network was constructed in a similar manner as in the pilot plastic house.

First attempt by the new farmers to grow local cucumber failed because of the improper
selection of variety suitable for green houses. The farmer didn’t consult anybody in this
manner and the minimizing the cost of production was the major reason behind his
decisions.

O O O O

Recommendations for further work

The idea of plastic house cultivation of cash crops in the terraces of Al-Mahweet was convincing and
several farmers started adopting the technology in their own way. The non-availability of construction
materials and tools led farmers to use their own arrangements in the expansion of construction of
plastic houses. Indeed the outputs of these modifications are not to our expectations. However, the
idea has draw farmers attention and the implementation will improve gradually. The role of research
and extension will still continue to be essential for solving practical problems facing farmers adopting
this technology. The research and extension interventions might in very simple issues like training
farmers on how to use local water galvanized pipes to prepare proper pows, proper daily management
of the plastic house as per the crop grown etc.,
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