




International Center for Agricultural Research 
in the Dry Areas 

ICARDA 

Regional Symposium on: 
Integrated Crop-Livestock Systems in 

the Dry Areas 
of West Asia and North Africa 

6 - 8 November 1995 
Amman, Jordan 

Abstracts 

UNDP AFESD 

Arrrb Fund for Econo,ni< 

und Svciol D~vrluprno~r 





Crop- Livestock Integration 
Session 1 & 2 



Agro-Pastoral Systems, Feed Calendars and Feed - 

Resources 
in the Arab Countries of the Mediterranean Region 

G. Gintzburger, T. Nordblom and A. Osman 
ICARDA, Aleppo, Syna 

Abstract 

The pastoral societies of the Arab World have displayed a fast evolution 
in the recent past after centuries of stable equilibrium. They survived in spite 
of fluctuating feed and fodder resources hinging on seasonal rainfalls, always 
highly variable within and between years, and between regions. Natural feed 
production is highly variable and regulates the animal population on rangelands. 
The answer to this challenge was to keep migrating (nomadism and 
transhumance) from one range vegetation type to another. Little contact 
occurred with the neighboring cropped lands in wener areas. Each group lived 
in autarchy. In arid zones, famines, raids, epidemics acted as regulating 
mechanisms on natural resources for feed and fuel. Stocking rates were close 
to four halsheep. Increasing demographic pressure and its devastating 
consequences on natural resources have altered the antiquated equilibrium. 
Rangeland feed availability has dwindled, forcing nomadic groups to find other 
means to feed their flocks. Isolated pastoralists have had to move towards 
another system, seeking alliance with fanners. 

After reviewing and describing the worsening steppe condition and 
deciphering the trends of livestock and feed in Arab countries, the authors make 
a pledge for rangeland-cropping zone integration whereby the farmer is the 
breeding base while the latter is becoming the fattening ground. 



A Novel Participative Approach for Management and 
Rehabilitation of Village Common Pastures in the 

Central Highlands of Turkey 

H. Firimgioglu', S. Christiansen', E. J. Lamont', S. Unal' and S. 
P. S. Beniwa14 

'Field Crop Research Institute, Ulw, Ankara, Turkey; 
'ICARDA, Aleppo, Syria, ,University of Birmingham, Birmingham, UK; 

'ICARDA, Emek, Ankara, Turkey 

Abstract 

Over the last 50 years cereal production has replaced most of the 
common pastures of the Central Highlands of Turkey (CHT). Moreover, 
mismanagement of the existing common pastures, i.e, early grazing and 
overstocking of animals, has resulted in severe destruction and degradation of 
pasture species. In the past, on-farm trials and demonstrations have been 
conducted on the common rangelands of the CHT. However, adoption by 
farmers of the research results was rather difficult. The new dimension in this 
study is its multidisciplinary approach, consisting of amt ion  to socioeconomic 
aspects, improvement of the village-based feed resources, and rational livestock 
feed'ig. Likewise, parfcipation of extension agents and farmers is an essential 
component. The results of a survey village leaders (mukhtars) and a biodiversity 
study on the common pasture species are presented herein. 



Performance of Awassi Lambs Grazing Common Vetch 
in On-Farm and On-Station Trials. 

F. Bahhady, S. Christransen, H. Harris and E. Thomson 
ICARDA, Aleppo. Syria 

Abstract 

Lamb fattening trials on common vetch (Vicia sativa) were conducted 
on the ICARDA research station from 1986187 to 1992193. The objective of the 
trials was to introduce legume crop rotations into wheat- or barley-based farming 
systems in northwest Syria and also to study the use of vetch as a lamb fattening 
crop. The goal was to fatten newly-weaned lambs on vetch until they could be 
sold at an age of about five months, when they weighed between 30 and 35 kg. 
The El Bah on-farm trials lasted for seven years, a period in which annual 
rainfall averaged 266 mm. Grazed vetch supplied the feed needs of 33 lambs\ha 
for 33 dayslyr, with average daily gains of 186 g, or a liveweight production of 
194 kglha. Lambs were also given 300 glday of barley at El Bab, but on the 
research station no supplement was fed. On-station, the average rainfall was 321 
mm per year; 32 lambslha grazed vetch for an average of 46 dayslyr; lambs 
realized an average daily gain of 205 g, or a liveweight production of 295 kglha. 
Lamb fattening as an on-farm practice provides several benefits. Vetch adds 
nitrogen and organic matter to the soil and gives farmer a solution to the 
problems of growing cereal monocultures. This solution is more profitable than 
a barley crop, avoids the expense and logistical difficulties of mechanically 
harvesting vetch and, because the vetch is grazed when green, saves some water 
in the profile for the subsequent cereal crop. 



Justification for Integrated Farming 
in the Dry Areas: 

Application in Farmers' Fields 

Bassam Mawlawi 
Directorate of Agriculiural Scientific Research, Douma, Syria 

Abstract 

Continuous barley monocropping is rapidly depleting soil fertility. 
Likewise, simultaneous build-up of pests and diseases indicate that barley yields 
in this systems are declining. 

The integrated system (cereallforage/pasture/sheep) is a solution to overcome the 
increasing shortage of feed. The Integrated system is a means to integrate 
livestock, forage, pasture and cereal production in a way that improves so11 
fertility. Within this system, weeds and diseases are easy to control. It is a 
sustainable system that allows for increased livestock and crop production. In 
cooperation with ICARDA, many scientists have conducted research to study the 
possibility of applying the integrated system on farmers' fields. Yes despite the 
success achieved in some locations and at different levels, the application of the 
integrated system still faces many constraints, including: 
(1) Scattering of small holding size; 
(2) flock size, 
(3) poor grazink management (which is affected by farm and flock size and the 
ability of fanners to keep more than one flock); 
(4) marketing; 
(5) absence of qualified extension staff; 
(6) government policy; 
(7) traditional feeding systems. 

Furthermore, the system requires at least three years to ascertain its viability. 



The Importance of Forage Legume in Crop Rotation 

Y. Swiedan, F.Anbar, A. Alshami and M. Weso 
Directorate of AgricuNural Scientific Research, Doum, Syria 

Abstract 

Multiple-location on-farm trials were conducted over three seasons 
(1989-1992) to introduce forage legumes in crop-rotation with barley, to 
integrate crop and livestock, to replace fallow, to increase barley productivity 
and provide green feed to sheep in dry areas. 

The results indicate barley yield increased after rotation with forage 
legumes by about 19-28 percent over barleylbarley (BIB) or barleylfallow (BIF). 
This means forage legumes become an economic alternative to fallow and 
provides green feed to improve the livestock production (13 tons GIM, 4.5 tons 
DIM from Vicia sativa; 10 tons GIM 2.9, tons DIM from lathyms; and 1 1  tons 
GIM, 3.25 tons DIM from Vicia erivelii). 

This system provides high quality green forage to sheep grazing or hay 
to meet livestock requirements throughout winter. It also increases grain cereal 
yields as a result of increased fertility. This system represents a socio-economic 
improvement for farmers. 





Effect of Planting Method and Crop Rotation on 
Rainfed Barley 

Productivity in Zone Three m e h )  

Mazin Nr\jil, Ghayath Al-Taieb and Rafiq MaqbouP 
'Soil Directorate, Douma, S y r i d l c ~ ~ D ~ ,  Aleppo, Syria 

Abstract 

Barley is the principal crop in semi-arid areas. It tolerates soil salinity 
and low moisture where other crops such as wi~est would fail. 

This study was conducted to determine the most productive method to 
grow rainfed barley. The study was initiated during 1992-93. 

Crop rotations of barleyfbarley, fallow/barley, Bekia/barley and 
lathymslbarley were studied, in combination with the following three sowing 
methods: 

1. Harrow seed drill 
2. Row seed drill (Kashashian) 
3. Direct planting in dry soil 

The split-plot design was used. 

The results indicate that differences between rotations were significant, 
with fallowlbarley being the most promising. No differences were detected 
between planting methods. 
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Preliminary Economic Analysis of Medic Pasture 
and Other Dryland Crops in Two-Year Rotations 

With Wheat in Northeast Syria 

F. Shomo, S. Nasser, G. Malkei, F. Bahhady, S. Christiansen, 
D. Pannell and T. Nordblom 

ICARDA, Aleppo, Syria 

Abstract 

This paper compares the economic role of annual medic pasture in 
rotation with wheat and other crop rotations with wheat (fallow, lentil, vetch, 
wheat) in the dryland farming environment of northeastern Syria, based on 
analysis of eight years of agronomic and market data. A whole-fann model 
captures the key complexities and interactions among crop, pasture and livestock 
activities, prices, labor availability, and household requirements. 

Results indicate a positive but limited role for annual medic pasture in 
northeastern Syria. The role is one of providing an economical commodity. 
Prices and farm wages are shown. 



Introducing the Ley-Farming System in Western 
Libya: 

An Arid Mediterranean Environment 

G. Gitzburger' and A. Sbeta' 
'ICARDA, Aleppo. Syria 

'Minishy of Agriculture, Libya 

Abstract 

Libya covers some 175 million hectares, out of which 98.7 percent is 
Sahara desert and rangeland with average annual rainfall largely below 150 mm. 
Total arable land is aroufld 2.3 million hectares of which half is cultivated each 
year. Two-thirds and one third lie in the Northwestern and Eastern regions, 
respectively. 

Since the early 70s. Libyan oil money was intensively channeled 
towards agriculture in an effort to reach food self-sufficiency for the whole 
country. Various development projects on rangelands, forestry and most 
important on cereal cultivation were established. More specifically, particular 
emphasis was placed on cereal cultivation and meat production. Although 
approximately 115,000 ha were irrigated (1974 season), with an average 
production of 0.3 tomes wheaUha and 0.6 tomes barleyh under rainfed 
conditions, Libyan agriculture could not satisfy national requirements. 
Furthermore, demand for local meat increased significantly as Libyans became 
more wealthy. 

Within the Ministry of Agriculture and Land Reclamation, two Regional 
Executive Authorities, respectively in charge of agricultural development of the 
Jeffara and the Jebel El-Akhdar regions, decided to tackle cereal and sheep 
production using an integrated approach. In 1973, Libya invited Australian 
expertise to develop the ley-farming system in Western and Eastern Libya where 
rainfed ccreal cultivation could reasonably be improved in association with sheep 
husbandry. 

This new system for Libya had to be adjusted to lower rainfall zones 
(175-250 mmlyear) than in Australia. Land development on sandy rangelands 
faced technical and some social problems with local agro-pastoralists. 

This paper reviews the early establishment of the ley-farming system in 
the Jeffara plain and the atrempt to integrate the small ruminant component in 
a new farming system for the region. 



Using Medics for Nearly Three Decades of Attempts 
to Introduce Ley Farming in Tunisia 

Mongi Ben Younes 
Ecole Superieure djlgriculture Le Kef 7100 Tunisia 

Abstract 

Annual medics have been used for nearly three decades of extension 
efforts to introduce ley farming in Tunisia. 

This was expected to be used on more than 300 000 ha potentially 
suitable for medic/cereals rotation and 500 000 ha of marginal and rangelands 
improvement. However, using medics for ley farming in Tunisia did not exceed 
8000 ha in most favorable conditions and years. 

The main constraints which limited the extension of ley farming in 
Tunisia were poor performance of medic dt ivars  developed and imported from 
Australia, inappropriate tillage methods and implements, weed control and 
inadequate grazing management. In addition to high prices of Australian 
imported medic seeds and the lack of a true approach of integrated crop- 
livestock system to valorize the use of medics also contributed to limiting ley 
farming use in Tunisia. 

AIthough ley fanning is economically feasible and can be adapted to 
socio ecologically favorable areas in Tunisia, the lack of Tunisian farmers 
adoption of this system raised the question of adopted technology transfer. 
Modification of the system is needed to suite Tunisian farmer conditions. 

Successful ley farming requires the management of the medic-cereal 
system as a farming system that integrates both cereals and livestock on the farm 
rather than attempts of using medics to replace a year of fallow. 



Investigation on Forage Alternatives Following 
Wheat Harvest Under 

Rainfed Conditions of Central Anatolia 

Mehmet Munzur' and Hiiseyin Kabak~i' 
Field Crop Central Research Institute, Ankara, Turkey 

Abstract 

A two-year wheat-fallow rotation system has been used in the Central 
Anatolia to overcome a water deficit in the wheat year. However, research in 
the past indicated that fallow could be replaced with legumes, particularly with 
those annual forage crops that are grown for hay production. Since forage crops 
have low hay yields ;vhen grown as sole crops, cereal-forage mixtures need to 
be tested to improve dry matter production. The present study was conducted to 
determine hay and crude protein yields of cereal-vetch mixtures under the 
rainfed conditions of Central Anatolia. Barley (Hordeum vulgare L.), rye (Secale 
cereale L.), Hungarian vetch (Vicia pannonica Crantz.) and wooly-pod vetch 
(Vicia villosa Roth.) were grown alone and in combiiation with each other in 
different seed compositions following barley harvest. Overall, higher hay yields 
were obtained from all treatments in the 79/80 crop season than in the 80181 
crop season. Cereals grown alone produced 20 and 46 percent and vetches 52 
and 28 percent lower hay and crude protein yields than the crops grown as 
mixtures, respectively. Incieasing the ratio of cereals in the mixtures increased 
hay yield but not crude protein yield. Cereal and vetch mixtures for hay 
production seemed to be better alternative feed sources than vetches grown 
alone. Higher crude protein content and hay yields from mixtures could be 
explained by a positive association between vetches and cereals and by readiiy 
available N forms fixed by vetches for cereal usage. 



Barley and Forage legume Improvement & Management 
Session 3, 4, 5 & 6 



Detection of DNA Polymorphisms in a Number of Barley 
(Hordeum Vulgare L.) Varieties 

J. Jaladet and S. Ibrahim 
IPA Agricultural Research Center, Baghdad, Iraq 

Abstract 

The aim of these investigations was to detect naturally occurring 
polymorphisms at DNA level in six barley varietiesllines (California Mariout, 
Numar, IPA-2, IPA-7, IPA-99 and IPA-265). 

For this purpose, first a number of DNA clones were prepared. This was 
achieved by the insertion of mainly single copy barley genomic DNA fragments into 
the Hind site of the plasmid PGEM-7Zf (-) vector. An efficient (10'5 cfu) bacterial 
transformation system was developed using the bacteria E. coli strain XLI-Blue. 
Recombinant clones were identified by means of two selectable markers (ampicillin 
resistance and colony color) encoded by the plasmid vector. 

Also in this work, we adopted a non-radioactive methodology of labeling 
barley clones with Digoxigenine. The labelled probes were then hybridized to barley 
genomic DNAs transferred onto MS1 membranes after complete digestion with PsU 
and Taql restriction enzymes, followed by immunological detection. 

The preliminary results showed the feasibility of employing such techniques 
in our laboratory, and they have revealed a good degree of polymorphisms between 
barley varieties tested. 

Further'investigations are undergoing to master such techniques. 



Screening Barley (Hordeurn vulgare L.) Genotypes 
for Salinity Tolerance Under Naturally 

Salinized Fields Conditions 

A. M. Al-Shamma, B. A. Al-Rawi and S .  Saeed 
ZPA Agricultural Research Center, Baghdad, Zraq 

Abstract 

An experiment was conducted at two locations; Fudalia (30 km southeast 
of Baghdad) and Dalmaj, Wasit Province (180 km south of Baghdad) for two 
consecutive growing seasons, 1984-1985 and 1985-1986. The aim was to devise a 
screening methodologyto test barely genotypes for salinity tolerance in naturally 
salinized fields. The screening test is based on planting frequent checks alternated 
with the cultivar under study. Six barley cultivars namely, CM-67, Numar, Prior, 
Clipper, Weeah and Arkat, were used in addition to the check cultivar "California 
Mafiout." Plot size was 3.2 x 4 meters. Plots were seeded at a rate of 100 kgha 
in rows spaced at 20 cm apart. Fertilizer NPK 18:18: 18 was applied at a rate of 100 
kglha. The set up of the experiment was a randomized complete block design with 
three replications. 

Results showed non-s~gnificant differences between the check cultivar and 
each of the cultivars CM-67 and Numar in terns of grain yield and other 
characteristia in the two locations and throughout the two seasons. On the other 
hand, differences between the check cultivar and the rest of the cultivars were 
significant with respect to al l  studied characteristics in most environments (seasons 
and locntions). Reduction in yield under saline environments appears to be due 
mainly to the decreased number of kernels per head. Relationships among the 
various characteristics and their consistency under salinity were discussed. 



Pathological and Entomological Problems in Barley in 
Syria 

Salah Al-Chaabi 
Directorate of Agricultural Scientific Research. D o w ,  Syria 

Abstract 

Following field surveys (89190-94195) for pathological and entomological 
infections on barley in Al-Hassaka, Raqqa, Hamah, and Daraa regions, the following 
conclusions were reached: 
There were variances in distribution of barley diseases and insects from area to area, 
while the powdery mildew was common in all regions. Susceptibility of barley 
varieties to Rhynchosporium scald and Helminthosporium leaf blotch in the same 
area was different. 

Ground Pearls were the most harmful barley pest, followed by Thrips in 
Raqqa and Al-Hassaka. As a result of continuous barley monoculture, Ground 
Pearls, Rhynchosporium scald, powdery mildew and brown leaf blotch infections are 
increasing. Infection ratios and severities decreased after fallow. 

The Rhynchosporium scald and Ascochyta blight were reduced by 
application of fertilizer (2-3 times) in adequate amounts. The effect on powdery 
mildew was contradictory. 





The Phenomena of Empty Barley Spikes in Some Areas of 
Aleppo Province in Syria 

Abdel Razzak Doksi 
AgricuItural Research Center, Aleppo, @ria 

Abstract 

The phenomena of empty barley spikes was observed in 1988 in Jerablus, 
Al-Bab and Manbaj areas on Arabi Aswad, the local barley cultivar. The symptoms 
in the field started at seedling stage as yellow rows. These rows are located on the 
straw left by combine harvesters during the previous year's harvest. The yellow 
rows then developed into a black at maturity. The spike subsequently becomes fragile 
and empty. 

It was found that a nematode of sub sp. Anguina infected barley grains. 
The nematodes also affected the leaf and steam of the plant. The source 
of infection is the barley grain and plant debris. 





Ground Pearl on Barley 

M. Otba and M .  Al-Naif 
Agricultural Research Center, Raqqa, Syria 

Abstract 

The ground pearl is an important insect which attacks barley grown in 
rainfed in Syria's in Zones 3 and 4. They are a particularly acute problem in areas 
under continuous monoculture. Recently damage from ground pearls has appeared 
on barley planted in Zone 2. 

Ground pearl has one generation per year. The eggs hatched in early 
January and the larvae start to feed on tbe plant during the growing season. Adults 
leave the plant and put their eggs in the soil by the end of April or early May. 

The estimated damage to the barley crop ranged from 50 to 80 percent, 
depending on rainfall. 

This study found that a legumeharley rotation in Zone 2 is the most 
effective way to control the insect. No effective pesticide treatment has been found. 





Breeding Barley for Hay 

Andreas Hadjichristodoulou 
Agricultural Research Institute, Nicosia, C)rprus 

Abstract 

Barley is the most successful field crop in the dry and hot climates of West 
Asia and North Africa. It is used for a variety of purposes, namely grain (feed, 
food, malt), forage (fed green or as hay), or for grazing at the helering stage, in the 
dual purpose farming system (grazing and grain) and continuous grazing 
(self-regenerating pasture barley). 

Hay making becomes increasingly important as the surplus of production 
in the spring is easily conserved as hay for use in late summer and early winter, 
when there is a severe scarcity of forage and the sheep and goat are at a critical 
stage of their life (pregnancy and lambing periods). 

A good hay variety must give high dry matter yield, be rich in protein and 
of high digestibility, must be palatable (to reduce losses at feeding) and it must also 
produce satisfactory grain yield for low cost seed supply. Very limited research 
work has been published on breeding barley for hay. Fwthermore, the genetics of 
important traits of hay barley are largely unknown. However, experience gained 
from breeding grain barley for adaptation to dry climates can be used for breeding 
barley for hay. Such traits are optimum heading date, stability of tiller number per 
unit area, increased height, total biological yield, foliar disease resistance and long 
awns. Smooth-awned varieties are more palatable than rough-awned ones, and 
breeding in this direction is not difficult. Hooded barley, developed by replacing 
awns with hoods, is inore palatable even than smooth-awned barley. However, the 
hooded gene has some negative effects on barley, namely it causes reduction in total 
dry matter yield and especially grain yield. Experimental evidence showed that it 
is possible to breed for hooded barley, thereby giving the high dry matter and grain 
yield of awned barley. It was also shown that it is possible to improve both dry 
matter and grain yield of hay barley. 



Genetic Nature of the Principle Yield Components 
in Barley 

M.S. El-Shazly', M.A. AI-Ashry' and A.M. Abdo El-Moneim' 
'Faculty of Agriculture, Suez Canal University, Ismailia, Egypt. 

%acuity of Agricultural and Environmental Sciences, 
Sua  Cannl University, El-Arish, Egypt 

Abstract 

A diallel set including eight genetically diverse barley varieties was used 
to estimate the type and magnitude of gene action involved in the inheritance of the 
principle yield components in barley. The results pointed out the importance of both 
additive and non-additive genetic effects in controlling the studied traits. The 
exception was the number of spikes per plant, which was controlled mainly by 
dominance effect. The proportion of positive and negative alleles were unequally 
distributed among the parental populations for the studied traits except for the 
number of spikes per plant and fhe number of kernels per spike, which were equally 
distributed among the studied parents. 

The dominance case of inheritance with asymmetrical gene distribution in 
the genetic background of the parents was detected for most of the characters. The 
percentage of additive var iaq  (DR.percentage) exceeded appreciably those of 
dominance (HR percent) for the number of spikeslplant and the number of 
kernelslspike, particularly in the F, generation. Consequently, successful selection 
for those two characters among early generations is feasible. Estimates of 
heritability in a narrow sense were moderate for all characters except for the number 
of spikeslplant and grain yield which sowed low estimates. Over dominance and 
complete dominance cases of inheritance were detected. Completely recessive 
parents (YR) were higher than completely dominant parents (YD) for the number of 
spikeslplant, the number of kernelslspike, 1000 kernels weight and grain yield per 
plant. 



Barley Improvement for Feed and Forage 
Use to Increase Livestock Production 

M. Tahii, H. Pashayani and G.  Kashour 
ICARDA, Aleppo, Syria 

Abstract 

In the continental Mediterranean environments of West/Cenual Asia and 
North Africa the predominant farming system is cereal-livestock-pastoralism. During 
the last 15 years the population in this region has increased from 302 to 426 million 
(a 41 percent increase), whereas the livestock (milk and meat animals) population has 
registered a very modest increase of only 4.9 percent during the corresponding 
period. These figures indicate further aggravation of the shortage of milk and meat 
in this region unless immediate steps are taken to increase livestock production. 
Barley cultivation plays a major role in livestock production in the farming system 
in the countries of this region. Therefore, emphasis is laid on barley germplasm 
developed at ICARDA. Several NARS have identified better feed and forage quality 
characteristics and high-yield potential for direct or indirect large-scale use. The 
availability of more and better feed wiU greatly help in the promotion of livestock 
production. 



The Future of Landraces 

A. Yahyaoui 
E. S. A. Kef, Tunisia 

Abstract 

The cultivated barleys in most of the semi-arid regions (SAR) of Tunisia 
are almost exclusively local cultivars. The productivity of these cultivars is very 
low, hence there is a need to select for improved agronomic types, and better yields 
within these populations. 

A serious limitation to barley production in the SAR is the narrow genetic 
base of the new cultivatt and their lack of adaptability to the harsh environmental 
conditions. The exploitation of the existing genetic variability within the landraces 
will allow researchers to develop stable and adapted varieties that can survive the 
harsh environmental conditions in the SAR. 

The low productivity of the landrace cultivars can be improved by 
extracting indiyidual cultivars or by crossii  them with high yielding lines. 
Improved landrace cultivars have been tested at different locations in the SAR of 
Tunisia. A number of selected lines and populations out yielded the local check, 
Rihane, during both favorable.and unfavorable crop seasons. 



Introduction and Spread of Rihane 03 in 
Northern Iraq 

Adnan H .  Adary 
IPA Agricultural Research Center, Baghdad, Iraq 

Abstract 

Rihane 03 barley cultivar was introduced into Iraq in 1985 through 
cooperative evaluation of barley lines with the International Center for Agricultural 
Research in the Dry Areas (ICARDA). During the period of initial replicated yield 
tests, from 1986 to 1989, at Hammam Al-Alile (250-350 mm) Rihane 03 exceeded 
the local Aswad barley (LA) by 33. 124 and 54 percent, respectively. 

Since 1991 a plan was executed to spread this cultivar in the limited and 
moderate rainfall regions of northern Iraq. In 1991 the cultivar was planted at seven 
locations (22 ha) at the farmer level. Rihane 03 exceeded the local variety by 14 
percent in straw yield and 31 percent for grain yield. Total production in 1992-1993 
was 129 tons. 

The area was expanded in 1994 to 494 ha, with total production of 761 tons 
and an average yield of 1544 kglha (the range was 600-2597 kgiha). During 
1994-95 the area was expanded to 5000 ha with 78 farmers. Production was over 
4000 tons and the range of grain yield was 528 to 2572 kglha. Rihane 03 exceeded 
the local average by 13 to 206 percent at different locations and among farmers. 
The targetted area is 250,000 ha by 1997. Rihane 03 was popular with farmers for 
its lodging resistance, high potential yield (reaching up to 4000 kglha under good 
rainfall and fertilization conditions) with good protein content (13 percent) and 
suitability for breadmaking by mixing with 50 percent wheat flour or even baked 
alone. Likewise, it is a dual purpose barley that could be grazed and gives good 
grain yield. Rihane 03 was officially accepted for release in 1993. 



Improved and Promising Barley Cultivars and 
Their Role in Yield Increases of Rainfed Agriculture in 

Syria 

Baha El-din Jamal and Muhi El-din Jubba 
Directorate of Agricultural Scientijic Research, Douma, Syria 

Abstract 

The Syrian National Program used several breeding methods to improve 
the barley crop. These methods include plant introduction, hybridization, mutation 
and local landraces. 

As a result of the continuous breeding efforts it was possible to release and 
identify several cultivars and lines with potential in low rainfall areas. 

First: cultivars for the moderate rainfall (250-350 mm) areas 
Furat 1: Six-row, released in 1987, outyielded the local variety by 9 percent. 
Furat 2: Two-row, released in 1987, outyielded the local variety by 11 percent. 
Improved Arabi Abyad: released 1992, outyielded the local variety by 19 percent. 
It also outyielded Furat 1 by 11 percent and Furat 2 by 12 percent. 
Furat 4128, a promising six-row line, is suitable for the Raqqa area. It outyielded 
the local variety by 28 percent. Lubnan, a two-row line suitable for the Hasakeh 
area, outyielded the local by 15 percent. 

Second: Cultivars for low rainfall (around 250 mm) areas. 
Furat 4807, a promising mutant two-row line, outyielded the local variety by 31 
percent. Furat 4484, a six-row line, outyielded the local variety by 11 percent in the 
Hasakeh area. Promising lines 5330 and SLB-0-2-47-both two-row lines-are 
suitable for the Hasakeh and Aleppo areas. 





Accurate Timing of Nitrogen Application Can 
Increase Barley Grain Yield 

K .  A. Jaddoa 
Department of Field Crop Sciences, College of Agriculture, Abu Ghraib, Iraq 

Abstract 

In Iraq, traditional top-dressing of nitrogen is based on calendar date i.e. 
45 days from sowing. However, this is not the most effective way to use nitrogen 
because the development stage of the crop at that time is ignored. The objective of 
this study was to investigate the importance of timing the recommended rate of 
nitrogen fertilizer according to certain developmental stages of apex (spike). A 
two-year field study using widely grown cultivars, Arivate (Hordeurn vulgare L.), 
six-rowed barley and clipper (Hordeurn distichun L.)-two-rowed barley was 
conducted during the 199211993 and 1993194 seasons at the experimental farm of the 
College of Agriculture, Abu Ghraib, Iraq. Timings of application were at double 
ridges, maximum spikelet number and booting stages. The results showed that, in 
general, splitting nitrogen twice or three times resulted in a significant increase of 
grain yield for both cultivars in both seasons compared with the traditional method 
of application. This increase in grain yield was associated with significant increases 
in ear number/m', 1000 grain weight (g), total biomass (glm;) and, more 
interestingly, the harvest index, especially for the triple application. 
However, late single application at booting stage tended to reduce grain 
yield of both cultivars due to decreased ear number and total biomass. 
For cultivars, Arivate out-yielded clipper in both seasons due to higher 
1000 grain weight, total biomass and harvest index. 

In conclusion, this study suggests that nitrogen should be applied 
at certain critical development stages when the crop's demand for nitrogen 
is high. 





Effect of the Delay of the Second Round of Clipping 
on Green Forage Yield, Grain Yield, Aftermath 
Biomass and Tolerance to Clipping for Some 

Dual Purpose Barley Lines 

B. A. AI-Rawi, A. M. Al-Sharnma and J .  A. Mohammad 
ZPA Agricultural Research Center, Baghdad, Iraq. 

Abstract 

Dual purpose barley genotypes usually lend themselves to two cousecutive 
rounds of clipping in a once over operation for each round when stand reaches-on 
extended leaf basis-32 to 36 cm in height. However, the second round of clipping 
is frequently delayed, e$pecially when sheep grazing is practiced. The effect of such 
a delay on green forage production, recovered grain yield, aftermath biomass and 
tolerance to clipping was investigated in an experimental split plot in a randomized 
complete block design replicated three times in 1992-1993 and 1993-1994 seasons. 
Five dual purpose barley lines (main treatments) and three or four levels of delayed 
second round of clipping were carried out after 4, 8, 12, and 16 days from the 
recommended height of the second round of clipping (subtreatrnents). Results 
indicated that for both seasons, a delay of four days resulted in a significanf increase 
(P< 0.05) in green forage yield. Recovered grain yield after four days of delays 
was significantly reduced f o ~  all genotypes in both seasons except for line IPA 99 
which had tolerated a delay of up to four days of delay in the 1992-1993 season. 

Mean forage turn out for all genotypes in the 1992-1993 season exceeded 
that of the 1993-1994 season by 2 2  times. The average recovered grain in the 
1992-1993 season was 0.47 of that of the 1993-1994 season. Such inconsistencies 
could be attributed to seasonal variations and to different management practices. 

The aftermath biomass was significantly (P< 0.05) reduced when the 
second round of clipping was executed at 4 days from the recommended clipping 
date (Od treatment). Seasonal changes and different management practices played 
a lesser role in stand re-establishment after the second round of clipping as genotypes 
mean performance in the 1992-1993 season was 0.74 of that of the 1993-1994 
season. It is suggested that the genetic make-up of the line plays an important role 
in re-establishment. Tolerance to clipping for the majority of the genotypes was lost 
when clipping was practiced at or after the recommended height. Such results 
suggest a re-evaluation of the stand height at which the second round of clipping is 
practiced. 



Developing Cultivated Forage Legumes for Improved 
Yield and Quality to Feed Livestock in the Dry Areas 

Ali Abd El Moneim and Mohan Saxena 
ICARDA, Aleppo, Syria 

Abstract 

The West Asia and North Africa (WANA) region is experiencing 
increasing pressure on its agricultural resource base due to rapidly growing livestock 
and human populations (FA0 1987; Alexandratos 1988). A shortage of animal feed 
is imposing a heavy burden on the rangelands, which are rapidly deteriorating. 
Severe feed and food deficits have also triggered replacement of fallow-barley 
rotation with continuous barley cultivation in dry land agriculture and increased 
cropping on marginal lands. The result is degradation of the soil resource base 
(Jubert 1985, Oram 1988). Expansion of cultivation of such legumes as vetches 
(Vicia spp.) and chicklings (Lothyrus spp.), which are indigenous to the 
Mediterranean basin, can augment feed and food supply when sown either to 
interrupt barley monoculture or to replace fallow in fallow-barley rotation (Abd El 
Moneim et. al. 1988; 1990). These species are sown and harvested in a single year 
and can be used for grazing during winter, harvested for hay in spring, or carried 
to maturity for seed and straw. Their introduction in the rotation increases the 
productivity of food and feed and, therefore, the land's animal carrying capacity 
(Cocks 1988, Harris et al. 1991; Papastylianou, 1991) in a sustainable manner. This 
is because of better maintenance of organic matter and nitrogen status of soil (Peter 
White, pers. communication), improved soil physical conditions and better control 
of the diseases and pests as compared to continuous cereal rotations. 



Improving Feed Legumes for the Central Highlands 
of Turkey 

Huseyin Firingioglu', Nurettin Karagullu', Sabahaddin Unal', 
A. Abdel-Moneim' and S.P.S. Beniwal' 

'Central Research Institute for Field Crops, U lu ,  Ankara, Turkey; 
'ICARDA, Aleppo, Syria; 'ICARDA, Emek, Ankara, Turkey 

Abstract 

In the Central Highlands of Turkey (CHT), characterized by cold winters 
and dry summers with yhe extremes of air temperatures, forage crops are still 
under-exploited as a part of crop rotations. There is a shortage of good quality feed, 
especially during winter. Half of the vetch in Turkey is located in the CHT, and 
farmers still use l d  cultivars that have good adaptab'iity but low yield potential. 
Therefore, with the aim of identifying and improving the annual forage legume 
species for the CHT's cold and dry environment, work was canied out under a 
collaborative TurkeynCARDA project during the 1992193, 1993194 and 1994195 
crop seasons. Initial results show that autumn-sown forage legume species had more 
potential than the spring-sown ones. Hungarian vetch (Vicia pannonica) and 
wooly-pod vetch (Vicia villosa ssp. darycava) were promising vetches for 
autumn-sowing for grazing add/or hay. Narbon vetch (Vicia narbonensis) also 
performed better in the autumn-sown over the spring-sown situation. Chicklings 
(Lathyncs spp.) were also found to be promising additional alternatives to 
spring-sown vetches. Accession 751 of Hungarian vetch, 69411 of wooly-pod vetch, 
7931A of narbon vetch, 1033 of bitter vetch (Vicia ervilia), 794 of common chickling 
(L. sativus) and 812 of dwarf chickling (L. cicera) were considered better than 
others. 



Forage and Seed Production of Vetches 
(Vicia spp.) at Different Seeding Rates Under Rainfed 

Conditions 

K .  Kassim 
IPA Agricultural Research Cenrer, Baghdad, Iraq 

Abstract 

Field experiments were conducted at three different locations: the farm of 
the College of Agricultural and Foresuy at Hammam AI-Alil for two successive 
seasons (92l93 and 93/94), and at Telafar and Rabiaa Agricultural Research stations 
in (93l94) under rainfed conditions. The purpose of the experiments was to study 
forage and seed production under different seeding rates (40, 80, 120, 160, and 200 
kglha) for two vetches (Vicia sativa and Vicia dosycarpa). Results showed that vicia 
sativa produced greater forage and seed yields than vicia dosycarpa and had a 
greater harvest index. 

Vicia dusycarpa produced the longest branch length. There were no 
significant differences in number of branches per plant between the two species. 
Maximum forage production was obtained at 120 kglha, whereas 80 kglha was for 
seed production for the three locations. The longest branch length increased with 
increasing seeding rates, but the number of branches per plant decreased with 
increasing seeding rates. 

There were no clear differences in forage and seed yields between the three 
locations except for the 92/93 season at Hammam AI-Mil, where greater forage and 
seed y~eldi were produced. 



Effect of Seeding Rates and Barley Harvesting on Forage 
and Seed Production in Some Forage Legumes 

A. A. H .  Mohamed 
Dept. of Field Crops, College of Agriculture and Forestry 

Univemity of Mosul, Iraq. 

Abstract 

The benefits of including forage legumes in the farming systems of the 
Mediterranean region are well known, but more research is needed on the effect of 
management factors on forage and seed production. Field trial was carried out 
during 1992193 (614.8 mm) and 1993194 (394 mm) to study the effect of three 
seeding rates (40, 80 and 120 kglha) and three harvesting treatments, on forage and 
seed production and yield components in four forage legumes (Vicia sativa sel. 
2541, Vicia ervilla, Vicia vilbss supsp. dasycarpa and Lathym sativus sel. 3 1 1 ) .  
The species were sown in November in both years. The crops were harvested first 
in March, with the regrowth left for seed production. The second harvest took place 
at pod formation, and a third time at maturity. The results indicated that average 
dry-matter and seed yields wete increased by increasing seeding rates in both 
seasons. Lathym sativu was the lowest yielding species at early harvest, while 
Vicia sativa was the highest yielding in late harvest. Harvesting legume species 
early in March and then leaving them for seed production caused a considerable 
reduction in seed yield. This reduction was most marked with Vicin ervilla. Other 
seed components were affected slightly by seeding rate. The relationship between 
their adaptation to the prevailing environmental conditions and their possible uses are 
discussed. 



Sheep Improvement, Nutrition and Management 
Session 7, 8, 9 & 10 



Environmental and Genetic Factors Influencing Milk 
and Growth Traits of Awassi Sheep in Cyprus 

I. Estimates of Genetic Parameters 

A. P. Maaogenis 
Agricultural Research Institute, Nicosia, Cyprus, 

Abstract 

Data on 1213 ewes and 1382 lambs of both sexes born between 1978 
and 1991 at the Orites livestock unit were utilized in a study of environmental 
factors affecting ewe productivity and lamb growtb of the Awassi breed. 
Genetic and phenotypic parameters were estimated for some production and 
reproductive traits of the ewe and for growth traits of the lamb. Year and 
season of lambing significantly affected all production and reproductive traits of 
the ewe and the growth traits of lambs. Lamb b i  weight was not affected by 
season of lambing. Parity (lactation number) bad a significant quadratic effect 
on all ewe and lamb traits, with the exception of the post-weaning lamb growth 
rate, which is probably free of maternal effects. Type of birth and sex were the 
most important sources of variation for lamb growth, with the exception of 
post-weaning daily gain, which was not influenced by type of birth. 

Estimated heritabilities for ewe production and reproductive characters 
were modest, but generally high enough to justify selection procedures for their 
improvement. In particular, the estimates for prolificacy (0.30 - 0.08) and 
partial (0.58 - 0.12) or total-lactation milk yield (0.56 - 0.11) indicated that both 
traits can be improved, particularly prolificacy, which is one of the weaknesses 
of the breed. Response to selection for postweaning growth rate is probably the 
best criterion of selection to improve lamb performance. The absence of genetic 
antagonisms among ewe or lamb traits indicated that correlated responses in 
other traits from selection on milk production or postweaning growth would not 
be negative. 



Environmental and Genetic Factors Influencing Milk 
and Growth Traits of Awassi Sheep in Cyprus 

11. Heterosis and Maternal Effects 

A. P .  Mavrogenis 
Agricultural Research Zmtitute, Nicosia, Cyprus, 

Abstract 

Data on 5234 purebred and crossbred ewes and 6457 purebred and 
crossbred lambs of both sexes, born between 1978 and 1986 at two government 
farms (Athalassa and Orites) were utilized to study some environmental factors 
that affect ewe pmductivity, milk production and lamb growth. Breed and 
heterosis effects (individual and maternal) were also estimated. Most of the 
environmental factors examined were significant sources of variation for the 
reproductive and production traits of the ewes and the growth traits of the lambs. 
Chios ewes were significantly more prolific than Awassi and crossbred ewes. 
They also produced heavier litters at birth and at weaning than Awassi ewes. 
In groups Awassi lambs were heavier at birth, at weaning and at 105 days of age 
and had a faster growth rate than Chios lambs. Crossbred lambs were mostly 
heavier and faster growing both before and after weaning than either purebred 
group. All estimates of individual heterosis for ewe reproductive and production 
traits were negative except for total lamb weight at weaning. On the other hand, 
estimates for maternal heterosis were positive, although those for milk 
production were close to zero. All lamb traits exhibited positive heterosis effects 
of crossbreeding. In addition, individual heterosis was more important than 
luaternal heterosis. 



Genetic Analysis of Crossing Local Awassi 
with Assaf and Turkish Awassi 

A. A. Al-Rawi 
IPA Agriculture Research Center, Baghdad, Iraq 

Abstract 

A total of 4701 lambs were studied to assess complementarity of 
different mating systems using Assaf (A),Turkish (T) and Awassi (L) as 
straightbreds. Heterosis,relative weight gain,additive values of the breed 
combination and the non-additive contribution of the crossbreeds were estimated. 
Linear and quadratic regression analysis were carried out to evaluate the 
effectiveness of Assaf or Turkish Awassi genes substitution to the local Awassi 
genes. 

Results indicated that no heterosis was observed in birth weight. 
Heterosis for weight at six months ranged from -2.1 to 9.3 for 314A and 1/4T, 
respectively. An increased proportion of Assaf or Turkish genes caused an 
increase in the weight at weaning, 6, 9 and 12 months of age. Weight at 12 
months increased by 76.2 and 6.5 g in Assaf or Turkish Awassi genes, 
respectively, for each 1 percent increase. Maximum relative body gain (22.7 
percent) was attained at six months by 314 Assaf. The additive effect of breed 
combination was the major component of live body weight relative to the 
nonadditive contribution of the crossbreeds. This result indicates the high 
heritable portion of the breed combination (additive effect) in the crossbreeds 
and will allow for selection and mating programs within each genetic groups. 



Genetic Parameters of Some Economic Traits in Sheep 

M .  H. Al-Salman, A. A. Al-Rawi and H. A. Al-Hadithee 
ZPA Agricultural Research Center , Baghdad, Iraq. 

Abstract 

The fat-tailed Awassi is indigenous to West Asia. In 1990 a large 
breeding project was initiated by the IPA Agricultural Research Center in 
cooperation with Mashreq Project at Al-Radwanieh, 20 kilometers west of 
Baghdad. The objective of the project was to develop genetic groups that could 
fit various production systems in West Asia (dry land, extensive, and 
semi-intensive system). A performance recording scheme was implemented at 
the station. At-birth lambs were identified and their sires and dams were 
recorded. Lambs were weighed at birth (BWT), weaning (WWT), 6 months 
(WT6). 9 months (WT9) and 12 months (WT12) of age. Purebreds 
(Assaf,Turkish Awassi and local Awassi) and their crosses were evaluated for 
BWT, WWT, WT6, WT9 and WT12 using general least squares and maximum 
likelihood techniques. 

A mixed model was used to determine the influence of some non-genetic 
factors (fixed effects) .and to estimate variance-covariance components of a 
random variable. Heritability estimates for BWT, WWT, WT6, WT9 and WTl2 
were 0.56,0.33,0.33,0.26 and 0.32, respectively. Genetic correlations among 
various body weights ranged from 0.0005 for BWT and WWT to 0.914 for WT6 
and WT9, whereas phenotypic correlations ranged from 0.0052 for BWT and 
WT6 to 0.978 for WT9 and WT12. These results revealed the existence of 
additive genetic variability and furthermore wufi~med that selection for heavy 
body weight wuld be effective, especially at six months of age. 



Relationship Between Body Weight and Dimension 
Traits in Awassi Sheep 

W. A. Al-Azzawi, M. H. Al-Salman and S.  A. Hammed 
IPA Agricultural Research Center , Baghdad, Iraq 

Abstract 

This study was conducted on 584 lambs born in the 1991 and 1992 
seasons to investigate some environmental factors affecting weights at binb, 
weaning, six and nine months of age, weight gain and different body dimensions 
@ody length, heart girth, height and width at withers and hips, chest depth, 
barrel and fat tail dimension, including length, width and circumference). 

Year of birth, lamb breed group, sex and type of birth were generally 
affected traits studied. Dimensions of the crossbred lambs were higher than 
those of purebied lambs at weaning, 6 and 9 months of age. Meanwhile, fat 
length and width of the crossbred lambs were smaller than that of Turkish and 
Local Awassi lambs at weaning. However, fat tail length and width showed the 
superiority of crossbred lambs over the local Awassi at 6 and 9 months of age. 
The adjusted data were used to estimate the correlations among weights and 
weight gains with different body dimensions. Different predicted equations were 
formulated to estimate the live body weight at weaning, 6 and 9 months of age 
from their respective body measurements. The best predicted equation according 
to the R value (coefficient of determination) was selected to predict the weight 
from dimensions. 





Reproductive Performance of Awassi Ewes With 
Artificial Insemination Using Fresh Semen 

K. Kirk and 0. Gwsoy 
University of Cukurova, Adam, Turkey 

Abstract 

Oestrus distribution, gestation length, lambing distribution, and lambing 
rates of cervical insemination (0s cervix) using 0.2 ml of fresh semen were 
studied using 1786 Awassi female yearlings (18 months), 367 ewes and 17 
Ceylanpinar and 4 Israeli Awassi rams. In another study four different fresh 
semen doses were tested under the extensive conditions of the CeylanpPm State 
Farm. The results indicated that over 70 percent of the yearlings and 85 percent 
of the ewes were inseminated within 20 days of the mating season. Similarly, a 
majority of the lambing was distributed over a span of three weeks. Lambing 
rates due to the first cervical insemination of the yearlings and the ewes were 
61.0 and 70.3 percent, respectively. Lambing rates of the two inseminations 
were 71.2 and 82.8 percent, respectively. These results are fairly high 
compared to the results reported in previous studies. 

The results of the semen dose study showed that under field conditions, 
where semen quality is assessed subjectively, 0.3 ml of fresh semen via cervical 
insemination may improve lambing rates (88 percent) significantly. Lambing 
rates using 0.2, 0.4 and 0.5 ml were found to be 68, 64 and 66 percent, 
respectively. 



Effect of Vitamin A on the Reproductive Performance 
of Awassi Sheep 

A.H. Al-Haboby, T. A. Abdul Karim and G. K. Katab 
IPA Agricultural Research Center, Baghdad, Iraq 

Abstract 

Reproductive performance in both rams and ewes could be affected 
during the long and dry mating season in rainfed areas in Iraq. One of the 
reasons for this may be the shortage in green roughage, an important source of 
Vitamin A. Three experiments were conducted to determine the effect of 
Vitamin A treatment d,wing mating season on the reproductive performance of 
ewes and rams. In Experiment 1, groups of five ram lambs were eithermonthly 
treated for 16 weeks with 50000 IU (TI), 100000 IU of Vitamin A (TZ) or left 
as a control (C,4 lambs) to assess the effect of Vitamin A on spermatogenesis. 
In Experiment 2, 12 rams were evenly divided to be monthly treated for 20 
weeks with either 100000 (Tl), 200000 IU of Vitamin A (T2) or left as control 
(C) to study semen quality. Experiment 3 used 300 ewes in three flocks which 
were divided into two sub-groups each, one treated with a double dose of 
150000 IU of Vitamin A during mating season and the other left as a control 
group to evaluate the treatment's effect on some reproductive traits. 
Spermatogenic cell's relative weight (Exp. 1) was greater after vitamin A 
treatment by 72 percent (TI) and 141 percent (TZ) compared to C group. In 
rams (Exp. 2), there was a drop in ejaculate volume, sperm concentration, total 
sperms/ejaculate and an increase (PC0.05) in dead and abnormal sperms in C 
group with advancing time. Farm trial (Exp. 3) showed that Vitamin A 
treatment improved the lambing rate by 8 percent and the twinning rate by 1.6 
percent. 

In wnclusion, using Vitamin A during sheep mating season in dryland 
areas improves reproductive performance m sheep. This treatment wuld be 
more effective during mid and late mating season. 



Is It Worth While Selecting for High Cereal 
Straw Quality in the WANA Region? 

Tony Goodchild 
ICARDA, Aleppo, Syria 

Abstract 

For animal production and in the farm economy, the nutritive quality of 
cereal straw can, in wet years, be more important than its quantity. In most 
WANA countries the surplus of straw produced in wet years is stored for 
feeding in less plentiful years, or is not fed at all. This paper discusses the 
opportunities for improving straw quality by breeding and weighs the benefits, 
which include a more saleable commodity or a stored fodder which needs less 
supplementation with other feeds. Breeding for straw quality can improve the 
nutritive value of the straw in a manner that costs virtually nothing in contrast 
with chemical treatment. It also helps to increase the adoption of cereal 
varieties. 



Utilization of Barley Stubble By Awassi Sheep 

T. T. Treacher', S. Rihawi" and E. Owen' 
'Departamento de Production Animal, ETSIAM, Universidad de Cordoba, 

Apartado , Spain 
'ICARDA, Aleppo, Syria 

'Department of Agriculture, University of Reading, Reading, UK 

Abstract 

Three experiments examined the effects of stocking rate and 
supplementation on patterns of removal of head, leaf and stem and on intakes of 
metabolizable energy (ME) and crude protein of sheep during 28-day periods 
grazing stubble. Removal of the stubble fractions was estimated by cutting 
samples to ground-level on days 0, 2, 4, 6, 8, 13, 23 and 28 using a quadrate 
(4.25 x 0.47 m). Before grazing there was approximately 1.1 tonnes of dry 
mattedha (5% heads, 50% leaf and 45% stem). Head was always selected in the 
first days on a new area and total intakes decreased rapidly through the period. 
In experiment 1 stocking rates of 20, 40 and 60 wetherslha resulted in mean ME 
intakes of 10.3, 7.8 and 5.6 MJIday and live weight changes in 30 days of 
+0.3, -2.1 and -3.2 kg. Experiment 2 compared supplements of 0 and 200 glday 
of barley or of cotton seed and experiment 3 compared supplements of 0, 150 
or 300 glday of barley or 160 or 320 glday of a 65:35 mixture of barley and 
cotton seed at socking rates of 20 and 40 eweslha. Supplements of barley 
depressed intake of stubble, especially in the first week on a new area. 
Supplements, particularly of cotton seed and barley and cotton seed mixture, 
increased weight gains, especially at the lower stocking rate. 



Browse Foliage and Annual Legume Pods as 
Supplements to Low Qrality Roughages for Sheep 

in Semi-Arid Morocco 

A. Chriyaa', A. Moore' and S. Waller' 
'Aridoculature Center, INRA, Settaf, Morocco 

'Lowa State Universify, Agronomy Department, Aimes, Iowa, USA 
'University of Nebraska, Agronomy Department, Lincoln, Nebraska, USA 

Abstract 

Cereal stubble and straw are widely used as animal feeds for sheep in 
arid areas of Morocco. Their low protein concentration limit their intake and 
therefore their potential of production. A 15-wk feeding trial was conducted to 
investigate the effect of supplementation with browse foliage or medic (Medicago 
sp.) pods on wheat (Tn'ticurn aestivum L.) straw intake and ewe lamb live 
weight. Diets were wheat straw (WS), WS plus alfalfa (Medicagosativa L.) hay 
(AH), WS plus oldman saltbush (Atripla nununularia Lindl.) foliage (AN), WS 
plus blue wattle (Acacia cyanophylla Lindl.) foliage (AC), and WS plus medic 
pods (MP). Alfalfa and urea feeding levels were set to provide a crude protein 
(CP) concentration of 90 g kg-1 D=M in the diet. Shrub foliage and medic 
pods were offered ad libitum. Atriplex and Acacia foliage supplementation 
resulted in the highest and lowest straw intake increase, respectively. These 
findings would contribute to explain why animals receiving Atriplex foliage in 
addition to wheat straw were the only ones to maintain weight over a 15-wk 
period. Medic pod suppleme ntation resulted in an insignificant weight loss. 

These results showed that foliage from palatable shrubs and medic pods 
can be effective protein supplements for livestock consuming wheat straw. 
Implementing such strategies would require that farmers plant oldman saltbush 
(Atripla nummularia Lindl.) shrubs on their private land and dmanage medic 
pasture to produce enough pods to be grazed in summer. 



Guideline for the Management of the Nutrition of 
Flocks in West Asia During the Dry and Mating 

Periods: 
What Information Do We Have and What We Need? 

T .  T .  Treacher 
Departamento de Produceion Animal, ETSIAM, 

Universidad de Cordoba, Apartado , Spain 

Lambing percentages of less than 80% are common in Awassi flocks in 
West Asia. Although the Awassi breed is inherently seasonal in its oestrous 
activity, surveys show great seasonality of lambing, with a peak in winter which 
appears to relate to the increase in oestrous activity which occurs when nutrition 
improves in summer and autumn when stubbles and residues of irrigated crops 
are grazed. This offers the prospect that improved management of nuaition 
could lead to increased lambing percentages. Increasing fertility, without any 
change in ewe fecundity, from 80% to 9546, would result in a 19% increase in 
potential flock perfonnance. This paper reviews recent work on effects of body 
condition and nutrition at mating on ovulation rate, on stocking rate and 
supplementation on the performance of ewes grazing stubble and mineral and 
vitamin deficiencies, which offer tentative guide-lines for managing Awassi ewes 
in the dry and mating periods. 



Improvement of Small Ruminant 
Production and Management 

S. Economides 
Agricultural Research institute , Nicosia, Cyprus 

Abstract 

The shortage of feed is considered a principal constraint to small 
ruminant production in the dry areas of West Asia and North Africa. This is 
largely due to the low productivity of the rangelands. Production of other 
roughages is also low and varies considerably from year to year. The 
indigenous breeds of the region are hardy and well adapted to the harsh 
environment, but they are characterized by low productivity because of their low 
genetic potential, poor nutrition and reproduction and the high incidence of 
disease and mortality. 

Further effom are needed to increase small ruminant production. This 
could be achieved by improving feed resources, improving nutrition and 
management and implementing appropriate health control and preventative 
measures. Given that the rangelands are already overgrazed, there is little scope 
for increasing the numbers of small ruminants to meet demand for animal 
products. Increases in small ruminant production must therefore come from 
intensification, the integration of crop and rangeland production and higher 
production per animal. Small ruminant production may be increased by 
reducing the age of ewe lambing, early weaning and fattening of lambs and kids 
on balanced diets, by improving nutrition and better management before and 
during mating and by implementing prevention and control health measures such 
as vaccinations, and drenching and dipping against endo- and ecto-parasites. 



Bioeconomics of Small Ruminant Production in 
Lebanon 

S. Hamadeh', F. Shomo', R. Hammad', T. Nordblom', 
T. Goodchild', R. Danvish' and E. Barbour'. 

'Faculty of Agricultural and Sciences, 
American University of Beirut, Beirut, Lebanon 

'ZCARDA, Aleppo, Syria 

Abstract 

A 1993 survey of small nuninants in the Bekaa Valley of Lebanon 
revealed three basic management systems: system 1 is composed of sedentary 
village flocks, system 2 is composed of migratory semi-nomadic flocks, and 
system 3 is composed of semi-sedentary flocks. A follow-up in-depth survey 
was conducted in 1994-95 on f6 representative farmers from these systems to 
monitor the bioeconomics of their flocks, including the impact of a preventive 
health intervention. Results indicated a low productivity in all three systems, 
coupled with high mortality and abortion rates. Feeding and health management 
were found to be major limitations to improved productivity. 

Preventative health intervention improved birth and 90 days weight in 
both sheep and goats among systems. However, it did not effect milk 
production except in goats of migratory flocks. Body score of goats was not 
influenced by system, health intervention or season. However, treated sheep had 
higher body scores than control ones, namely in fall and winter. 

The survey determined cost, revenues, and profit per unit mix of sheep 
and goats. Farmers who had more sheep than goats had more protitable gain. 
Moderate size flocks were more profitable than those small and large flocks. 



Feed Resources and Feed Balance in Jordan 

M. Ababneh 
NCARn,  A m n ,  Jordan 

Abstract 

Given the current high prices for livestock and livestock products in 
Jordan, forage legumes are an increasingly attractive crop for farmers. 
Therefore the need to increase forage production to meet the growing livestock 
population in Jordan necessitates the evaluation of forage legume species within 
the traditional farming system cereallfallow to maximize herbage yield and to 
improve land profitability. 

In 1980 the Ministry of Agriculture, University of Jordan, the Jordanian 
Cooperative Organization and the JordaniantAustralian Dry Land Farming 
system Project started to study different forage legume species such as vicia, 
lathyrus and medicago for their adaptability and production under various rainfed 
conditions in Jordan. This work continued through the Mashreq Project. 

This paper will discus the main feed resources in Jordan, which include: 
range and marginal land vegetation; field crop residues, agriculture and 
industrial by-products, cultivated forages and sources of concentrates. The paper 
will discuss on-going research in forage production, which is expected to have 
a future impact on feed availability in Jordan. 



The Role of Crop Residues and Agro-Industrial 
By-Products in Filling 

the Deficit of Animal Feedstuffs in the Middle East 

Hadjipanayiotou 
Agricultural Research Institute, Nicosia, Cyprus 

Abstract 

Livestock productivity in the Middle East is low because of the shortage 
of feeds and forages. Many counmes rely on imported cereal grains for 
livestock feed. However, optimal animal production should be sought through 
greater use of local resources, and efforts are now being exerted to establish 
permanent research and development programs aimed at increasing animal 
productivity based on local resources. Crop residues, agro-industrial 
by-products and animal wastes that are not widely utilized can till at least part 
of the gap between supply and demand for conventional feed resources. This 
paper provides information on by-products available in the region, methodology 
for estimating quantities available. This paper also reviews the experience gained 
within and outside the region on the use of non-conventional feedstuffs, 
methods employed for upgrading their nutritional, storage and handling qualities 
and how urea-blocks made of by-products may be used to fill the deficit for 
animal feedstuffs in the Middle East region. 



Effect of Using Two Types of Covers of Urea-Treated 
Straw 

on Nutritive and Economical Values 

A. Swaid 
Directorate of Agricultural Scientific Research, Doum.Syria 

Abstract 

Chopped wheat straw was treated with a solution of 45 urea using two 
types of covers (plastic and mud). Samples of treated straw were analyzed 
chemically and it was found that the C.P. (8.78 percent) content in straw 
covered with plastic was more than with straw covered with mud (6.6 percent). 

Four groups of Awassi lambs were fed on this straw with supplement 
(pelleted concentrate and barley). 

Group 2 (treated straw, mud cover with barley) had a higher growtb rate (130 
glheadlday), while Group 1 (treated straw, plastic cover with pelleted 
concentrates) consumed more feed (934 glheadlday) on a D.M. base, also 
consumed more C.P. (155 gheadlday). 

The use of urea in the feed had no effect on physical characters of 
carcess. Labor was Ihe most limiting factor in the economy of using different 
covers. 





Using Urea Feed Blocks in Fattening Awassi Lambs 

A. D. Salman, K. K. Khatab and K .  Ibrahim 
IPA Agriculfural Research Center, Baghdad, Iraq 

Abstract 

The potential utility of urea feed blocks as a nitrogen supplement for 
fattening Awassi lambs was investigated in on-station and on-farm experiments. 
This adaptive research was conducted to demonstrate the possibility of improving 
the performance of fattening lambs fed a whole barley grain diet, which is 
traditionally used by farmers in Iraq. Feed blocks were manufactured from urea 
and locally available agro-industrial by-products. 

In on-station experiments, 24 Awassi lambs, aged 6 months (30 kg live 
weight), were divided into three groups according to their live weights. Group 
1 (Tl) was fed the farm diet, which included whole barley grain only ad libitum. 
Group 2 (TZ) was fed whole barley grain plus urea feed blocks ad libitum. 
Group 3 (T3) was fed a concentrate mixture ad libitum. 

The on-farm experiments were conducted at two locations in the Mosul 
area. Eighty (Exp. 2) and 90 (Exp. 3) Awassi lambs aged 6-7 months were 
conducted in these locations. Lambs at both location were divided into two 
groups according to live weight. Group 1, fed the farm diet, was measured 
daily and lamb weights were recorded at the beginning and at the end of each 
experiment. 

The results of Experiment 1 show that mean live weight gains were 174, 
195 and 221 glday for Groups 1,  2 and 3, respectively. Mean feed conversion 
ratios were 6.54, 6.15 and 5.83 kg d d k g  live weight gain for Groups 1, 2 and 
3, respectively. These results indicated that urea feed blocks improved the 
performance of fattening lambs. 

The results of on-farm experiments (Exp. 2 and Exp. 3) showed similar 
trends to those observed in Experiment 1. The results give should help convince 
farmers that using urea feed blocks will improve the performance of fattening 
lambs. 
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Rehabilitation of Marginal Land Using 
Phosphate and Grazing Management 

A. Osman and F. Bahhady 
ICARDA, Aleppo. Syrrh 

Abstract 

An experiment began in 1984185 at Tel Hadya, in northern Syria, to test 
the hypothesis that the application of superphosphate to non-arable lands (also 
called marginal lands,hecause grazing is the only possible use) containing annual 
legumes would stimulate leguminous growth and reduce nitrogen deficiency, 
leading to increased herbage production. Phosphate fertilizer was applied in 
three levels: 0, I 1  and 26 kglha P every year during a seven-year period 
(1984-1990). The direct effect of phosphate application in the above study has 
been ohserved in imported legume and total herbage yields, and in improved 
productivity in sheep grazing the pasture. Results also showed that the annual 
applications of I I and 26 kglha of P raised the Olsen-P values in the soil from 
approximately seven mglkg to about 20 to 40 mglkg, respectively, by the end 
of the seventh season (July 1991). Since then no more fertilizer has been 
applied, and the effects of -idual phosphate on pasture and animals have been 
monitored. Significant effects of phosphate have been recorded in the study long 
after the initial application of fertilizer. 



Effects of Phosphorous Fertilization on 
Range Improvement in Jordan 

Kamal Tadros 
NCARW, Amman, Jordan 

Abstract 

In Jordan, rangelands (areas receiving less than 200 mm average annual 
rainfall) comprise about 91 percent (8.1 million hectares) of the total area of the 
country. These rangelands are characterized by low productivity and suffer from 
degradation of their natural vegetation cover. 

Previous studies elsewhere have shown it is possible to increase range 
production and enhance legume plants through application of phosphorus 
fertilizer to the rangeland and thus increase livestock production. 

This study was implemented in Jordan as part of the Mashreq Project 
to study the effect of phosphorus fertilization on rangeland production. 

The results of four seasons (199111992-199411995) of thisstudy show 
that application of phosphorus fertilizer to rangelands in Jordan has a positive 
effect on increasing vegetation production, and on enhancing legume plants and 
increasing their numbers. 



Utilization of Fourwing Saltbush for the Arid 
Rangelands of 

Highland Balochistan 

E. Thornson', S. Minal, S. Rafique', J. Afial', I. Rasool', 
A.  Rehman', M. Ershad1 and A. Hussainl 

'ICARDA, Aleppo. Syrin 
'Arid Zone Research Institute (PARC), Brewery Road, Quena, PakLvtan 

Abstract 

Balochistan is the largest province of Pakistan, with vast areas of 
degraded rangelands, often at altitudes above 1OOO m. The climate is continental 
Mediterranean. Fourwing saltbush (Atripla canesens) has shown considerable 
potential as a forage shmh to supplement the diet of the large population of 
small ruminants. A number of studies have been conducted on the nutritive 
value of the shmb fed alone or with supplements to penned and grazing sheep. 
The paper presents the highlights of the research. 





The Utilization of Fodder Shrubs ( Atriplex spp., 
Salsolavenniculata) by Agro-Pastoralists in the 

Northern Syrian Steppe 

M. Leybourne, F. Chassali, A. Osman, T. Nordblom and 
G. Cintzburger 

ICARDA, Aleppo. Syria 

Abstract 

In 1972, the Syrian government statted an experimental project in the 
180-120 mm rainfall zone, looking at the growth and survival rates of shrubs 
such as Atripla spp. and SaLvola vcrmiculara. Simultaneously, a number of 
pilot private shrub. plantations were established with the cooperation of 
agm-pastoralists. In 1983, a law was passed restricting cultivation of cereals 
and especially barley in the steppe to 45 ha per family, with the requirement that 
30 percent of this land be planted with fodder shrubs as fodder reserves. To 
implement this, the government provided seedlings to farmers with cereal 
cultivation licences, and in some cases supervised the planting of the shrub 
seedings undertaken by the agro-pastoralists. 

In spite of the apparent advantages of fodder shrub reserves in the 
integration of crop-livestock systems, and individual plantations, few private 
plantations still exist in northern Syria. Socio-economic studies contributed little 
to the diets of sheep flocks in areas where many plantations were established 
during the 1980s. 

It is important to understand the reasons for both success and failure in 
order to reduce natural resource degradation and impmve the sustainability of 
rangeland systems in Syria, and in the Middle East in general. This study 
presents the results of a 1993 survey in an attempt to answer the following 
questions: why have most fodder shrubs plantations not survived? How do land 
users in northern Syria view shrubs, and what management strategies do they use 
with plantations which still exist? 



April 1995 survey of Bedouin Groups With Contracts 
to Graze the Government Rangeland Plantation at 

Maragha, Aleppo Province, Syria 

Thomas Nordblom, George Arab, Ahmed Osman and Gustave 
Gintzburger 

ICARDA, Aleppo . Syria 

Abstract 

This paper presents a summary of the observations, opinions and 
perceptions of the ten bedouin group heads who signed the first contracts for 
one-month grazing rights for 12,000 sheep on the Maragha Rangeland Station 
of the Steppe and Range Directorate of the Syrian Ministry of Agriculture and 
Agrarian Reform (SMAAR). Maragha is located near the dry southeastern 
comer of Aleppo province. As this represents the first legal private use of 
government saltbush plantations in recent years, it is a significant development 
in Syrian rangeland management. 

Answers to a list of open-ended questions were taken in informal 
interviews with each of the ten contract holders representing groups of bedouin 
families whose flocks were grazing the Maragha station. This allowed an 
understanding of the contribution of rangeland to the annual feedinglgrazing 
calendar of each group. Problems and positive ideas for future grazing contracts 
are summarized. 

The renting of government shrub plantations began simultaneously in 
other Syrian provinces as well in April 1995. New grazing, including other 
sites, in future collaborative research between ICARDA and SMAAR is 
explored. 
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Approaches to Transfer of Technology in Arid and 
Semi-Arid Environments: the Moroccan Experience 

M. El Mourid, T.E. Gillard-Byers, and A. Laamari 
Centre Aridoculture, INRA, Senat. Morocco 

Abstract 

In arid and semi-arid areas, agriculture is predominantly based on 
rainfed farming and livestock production. Farmers face continuously scare and 
highly erratic rainfall, which induces high fluctuations in crop in crop and 
livestock production. Average yields obtained by farmers are low compared to 
yields achieved in research stations or  by pioneering farmers. This situation 
indicates the important role of agricultural research in increasing farmer 
productivity and wealth. To do so, an integrated approach to technology 
transfer was developed and implemented at the Aridoculture Centre through the 
Dryland Applied Research Project and the IFADIICARDAIAFESD Project. This 
approach integrated researcher, farmer and extension. This study highlights the 
need for institutionalization of an integrated approach to technology 
development, evaluation and the adoption process in Morocco. 



The Mechanism of Feed-Block Technology Transfer to 
Manufacturers and Sheep Owners 

A.H. Mohammed, A.D. Salman, K.H. Shideed and S.H. Sudad 
IPA Agricultural Research Center , Baghdad, Iraq 

Abstract 

This study aimed at developing a model for the methodology of 
technology transfer adopted by the IPA Agricultural Research Center in Iraq. 
The methodology was based upon that utilized by the Mashreq Project. The 
model is presented by way of discussion of the application of feed-bl&k 
technologies through Mashreq Project activities in northern Iraq from 1992 to 
1995. 

The methodology consists of the seven following stages: (1) Research, 
development and improvement of alternative feed ingredients; (2) Testing 
research findings at various research and production stations; (3) Verification 
of research findings on sheep owners' fields under the direction of the research 
team; (4) Production of the feed-blocks at the production unit on a large scale; 
(5) Demonstration of the new technology on sheep owners' fields under the 
supemision of the agricultural extension team; (6) Expansion of production 
through contracting with private finns and agricultural companies; and (7) 
Large-scale adoption and dissemination of the new technologies through 
provision of inputs and technical support. The study concludes with a discussion 
of the coordination between IPA and the Ministry of Agriculture to expand 
feed-block production by private firms and its use by sheep owners throughout 
the country. 



Adoption of Barley Production Technologies in Iraq: 
A Farm Level Analysis 

K. H .  Shideed 
IPA Agricultural Research Center, Baghdad. Iraq 

Abstract 

This paper analyzes the main components of the adoption of barley 
production technologies using cross-sectional data of farmers under rainfed 
conditions. A total of 250 farmers were interviewed. The farmers are classified 
according to type of participation: participants in demonstrations (58 farmers); 
neighbors andlor participants in field days (95 farmers ), and non-participants 
(97 farmers). 

Among the sample farmers, 52.4 percent of them adopted improved 
cultivar andlor fertilizers. All farmers participating in project demonstrations 
have adopted the introduced technologies, while 37 percent of neighbors and 
non-participant farmers adopted only fertilizers. Both Probit and Logit models 
were used to estimate the relationship between adoption rate and the degree of 
adoption. The intensity of adoption was analyzed using multiple linear 
regression model. Results show that farm size and profitability are the most 
significant factors affecting the three indicators of adoption. The predicted 
probabilities of adoption at the mean values of explanatory variables are 0.252 
and 0.533 for Probit and Logit models, respectively. 



Adoption of Improved Barley Production Technologies 
in Syria 

Richard Tutwilerl, Malika Martini', Ali Khneif? and Yassin 
Sweidan2 

'ICARDA, Aleppo, Syria 
2Directorore of Agricultural Scienrr@ Research, Douma, Syria 

Abstract 

This paper reviews the progress made in transferring improved barley 
production technologies to Syrian farmers. The review is based upon the results 
of a survey conducted with 138 barley farmers following the 1994 harvest. The 
sample was stratified according to degree of participation in the project and 
included farmers hosting demonstrations of improved technology during the 
project period,their neighbors and participants in field days, as well as farmers 
who did not participate in any Mashreq Project activities. 

The results show that the project was successful in meeting its 
objectives: use of improved technologies greatly increased among participating 
farmers, and the rate of increased adoption was much greater among 
participating farmers than among non-participation farmers during the project 
period. Although most farmers expressed a willingness to adopt new 
technologies, their actual adoption of individual components of the full package 
varied. They found some components easier to adopt than others, and the 
results indicate the constraints remaining to adoption of the full package. 

The impact of the project was greatest in terms of increased use of 
improved cultivars and lowered seed rates. Impact in use of fertilizer and seed 
drills was less, because there were reasonably high rats of use of these two 
technologies befor the project began and because increased use is primarily 
constrained by cost considerations. In contrast, factors constraining increased 
use of improved cultivars include lack of farmer knowledge about them, seed 
availability, and some preference considerations regarding grain color. Cost is 
not an issue. Lower seed rate is similar in that most farmers have little 
experience with the recommended lower rates, but those experimenting with 
lower rates tended to adopt them. Reduced rates are encouraged by the 
immediate economic benefit of saving seeds. 

Full discussion of the factors influencing technology adoption, responses 
to individual components, and farmer perceptions leads to a number of 
recommendations to enhance the efficiency and effectiveness of future 
technology transfer activities. 



Impact of Technology Transfer on Cereal Production 
in Tunisia 

A. H. Yahyaoui 
E. S. A. KeJ Tunisia 

Abstract 

Technology transfer involves a great deal more than simply the 
production of new technology or technological packages, The new technology 
that is implemented ought to contribute to the increase of sustainable food 
production in such a way that both the nutritional level and the general economic 
well-being of low income farmers are improved. Concerns for efficiency, equity 
and the environment are explicit. Another important aspect is research on 
resource management aimed at attaining balanced production systems at 
moderately high levels of productivity. 

In Tunisia, the implementation of new technology has resulted in 
significant production increases. Varietal improvement has contributed 
significantly to this increase in production. A large number of new wheat 
varieties have been grown in Tunisia during the last 25 years. Twelve bread 
wheat varieties have been commercially grown for different periods; some lasted 
for two crop seasons (Tobari), while others are still being cultivated (Ariana, 
Dougga). The same applies to dumm wheat. Nine varieties were commercially 
grown all over the country; Badri lasted two crop seasons, whereas INRAT 69 
is still being cultivated. Barley varietal development has not been well 
supported in Tunisia. Cultivars Feiz, Tej, and Roho, all released in 1982, were 
grown for only for a short period of time and since 1986 have been replaced by 
Rihane. With the new wheat varieties there has been a steady increase in yield 
per hectare. The current average yield for wheat is greater than 1500 kg\ha, 
compared with approximately 500 kg\ha during the 1960s. 

The improved varieties quite often lose their advantage of yield potential 
if appropriate management techniques are not implemented The combination of 
improved crop management techniques and better adapted varieties has produced 
an increase in production levels, particularly in semi-arid regions. A net 
increase in dumm wheat yield was observed in association with nitrogen and 
weed control applications. 

Important technological developments that wntributed to increased crop 
production include the use of fertilizers, weed control, high yielding varieties 
and improved cultural practices. In addition, the availability of research funds 
and the training of scientists have both played a major role. 



Constraints to the Adoption of New Barley Varieties 
in the Province of Khouribga, Morocco 

Fatima Nassif 
Instirut N a t w ~ l  de la Recherche Agronomique, Senat, Morocco 

Abstract 

Barley is a major crop in the province of Khouribga. Studies on the 
province's cropping systems indicate a limited adoption of new barley varieties. 
The objectives of this study were to (1) determine the extent of adoption of new 
barley varieties in the province; (2) to identify the major constraints to the 
adoption of such varieties, and (3) to assess farmer opinion regarding new barley 
varieties. The samble of the study consisted of 88 farmers. Tbe results revealed 
that the level of adoption of new barley varieties in the province is quantitatively 
and qualitatively higher than what has been indicated in previous studies. 
Seventy-six percent of surveyed farmers cultivated new barley varieties and 36 
percent of their total barley area were sown to such varieties. High grain yield, 
early maturity, resistance to lodging, and high quality grain for human 
consumption were the most appreciated characteristics of new barley varieties. 
According to the farmers, the disadvantages of new barley varieties centered 
around their low straw yield, poor grain quality for animal feeding, and 
unsuitability for green-grazing compared to local barley varieties. The major 
constraints identified by farmers were the lack of local seed and high prices of 
certified seeds. 



Technological Change Bias of Barley Production 
Technology in Jordan 

E. AI-~arableih' and A. Salem2 
'Jordan University of Science and Techbology 

'University of Jordan 

Abstract 

The bias of technological change is caused by differential rates of 
change in the marginal productivities of factor inputs. The importance of 
measuring the technological bias stems from the fact that it measures which 
factor of production produces relatively more through technological change. 
Cross-sectional data were used to investigate the nature of barley production 
technology in Jordan. The study analyzes the primary farm level data which was 
collected in Jordan for cropping season 1989l1990. A random sample of 31 1 
barley farmers was used in the rainfed areas to examine the sources and 
directions of technological change biases of new production technology. A 
primal measure of technological change bias was estimated by using a translog 
production function with constant returns to scale specification. 

Results for the nature of technological bias for all technologies show that 
new varieties are land-saving and fertilizer-using. It is known that the new 
varieties require other new inputs like chemical fertilizers. New varieties and 
early planting seem to be capital-neutral, whereas machinery is land-saving and 
capital-using. However, the application of herbicides, as expected, is 
capital-saving. The machinery is family and hired labour neutral. In general, the 
technological package introduced into the Jordanian barley farming system is 
fertilizer-using, land-saving and family labour-saving. 



3Sequential Adoption of Divisible Technologies in 
in Barley Production in Jordan 

E. Al-Karableih' and M.A. Salem' 
'Jordan University of Science ond Techbology 

'Universiry of Jordan 

Abstract 

New agricultural technologies are usually promoted as a 
mechanical-biological-chemical-agronomic package of practices. Nevertheless, 
many farmers adopt components of these packages rather than the entire 
package. Farm-level data collected from a sample of 31 1 barley farmers in the 
rainfed farming areas were used to investigate the effects on output of sequential 
adoption of new technologies. The translog models with non-homothetic and 
non-neutral technological change specification were developed to quantify the 
effects of the introduction of the new production technology. Different functional 
hypotheses were tested The restriction of homotheticity and homogeneity, and 
linear homogeneity cannot be rejected, Hick's neutral technological change and 
Cobb-Douglas' specification cannot characterize the production technology. 
Therefore, the most restricted and acceptable model is linear homogeneity 
specification. This model was used to characterize the rainfed barley production 
technology in Jordan. 

The adoption of drill machinery without adopting other components 
increases production by 5.7 percent, whereas the adoption of new varieties 
increases production by 3.2 percent. Adopting new varieties with machinery 
increases production by 7.9 percent. If the farmer decides to adopt the entire 
package, an increase in total output of 24.2 percent is expected in Zone I. The 
effect of the adopted components vary from one agro-climatic zone to another. 
Barley production increased by 31 percent and 74 percent for farms located in 
Zone 11 and Zone 111, respectively, compared to Zone I. 



The Impact of Government Subsidy Policy on Barley 
Production in Jordan (PAM Approach) 

M.A. Salem and A.S. Jabbarin 
University of Jordan 

Abstract 

Barley is a strategic crop in Jordan because of its relative importance in 
the feed rations of livestock and poultry. Barley yields are low and the area 
planted with barley is limited. 

The main objective of this shady is to highlight the impact of 
Government subsidy policy on barley production in Jordan. Primary and 
secondary data were used in this study, and a policy analysis matrix (PAM) was 
used. Enterprise budgets, market and international prices were needed in the 
analysis. Also, economic protection measures were used in the analysis. 

The study's results indicate that the subsidy of the locally produced 
barley amounted to 40 JD\1 ton of barley. Also, the results indicate a 
comparative advantage for both traditional barley production and barley 
pmduction using new technology. The lrbid Governorate has a comparative 
advantage in producing rainfed barley using traditional production practices and 
new technologies. There is no comparative advantage in producing irrigated 
barley in the Jordan Valley and in the southeast of the kingdom (Diesah and 
Mudawwarrah). 

The results of the study indicate a cost of 1.40 JD\I ton of barley for 
all kinds of fertilizer, except DAP, which is produced locally. DAP is 
subsidized at 1.70 JD\I ton of barley. Chemicals are also subsidized for 0.66 
JD\1 ton of barley. 

The results show no impact on the price policy on manual and 
machinery labor and on seeds. However, water for barley in the Jordan Valley 
is subsidized at 11.30 JD\I ton of barley. In Diesah and Mudawwarrah the 
subsidy for water amounted to 38 JD\ ton of barley or about 65 fils\l m' of 
water. 



The Contribution of Women to Labour and the 
Decision-Making 

Processes in Bedouin Farming Systems in Northern 
Syria 

A. Pape', W. ~ o p p l e 8  and T. Nordblom' 
'ICARDA . ~leppo ,  s y ~ i a  

2Univmiry of Hohenheim, Department of Agriculture and Socio-Economics in 
the Tropics and Subtropics, Germany 

Abstract 

Labour constraints, missing financial incentives and income control lead 
to different evaluations of innovations and technologies by women and men, 
influencing their interest and adoption. The present study identifies the roles of 
male and female family members in labour and decision making processes at the 
family household and farm levels. The identification of their roles and 
contributions to small ruminant production and management of three defined 
bedouin farming systems can help extension and research institutions to address 
the appropriate household members involved in decision making and canying 
out activities, and to define their work within the context of gender issues. 

The three described farming systems differ in population, cultivated 
area, off-farm income and degree of sedentarization. The absence of male 
family members in off-fann activities increases the workload and responsibilities 
of female family members. It also increases women's contact with the market 
and thereby allows them some control over household expenditures. In all three 
farming systems, women are responsible for fodder mixing and supplementary 
feeding of the flock. Their expertise should be considered in efforts by research 
and extension personnel to improve the feeding management of flocks. The milk 
marketing system could be improved to ease women's workload during milking 
season. Women of the transitional and pastoral systems spend significant time 
uprooting shrubs for firewood and cooking. This would indicate both poor living 
conditions and a negative environmental impact on the rangelands, in addition 
to those of overgrazing and barley cultivation. 



Sheep Nutrition on Atriplex Based Ranges 

Nabil L. Hassan 
ACSAD, Damascus, Syria 

Abstract 

Seasonality of forage availability is an inherited problem of the arid and 
semi-arid areas where feed resources in the dry season are extremely low. Many 
Arab Countries in North Africa, East-Mediterranean and the Gulf carried out 
projects for Atriplex spp. plantations to create feed reserves for the dry SeaSon 
Summer growth of Atriplex with their high content of nitrogen and minerals 
gave reasonable advantages for these shrubs. The nutritive value and palatability 
of Atriplex spp. is estimated between moderate to low. The poor performance 
of sheep on pure Atriplex ranges indicated that Atriplex spp. cannot be used as 
a sole diet for sheep. 

A five year project carried out by ACSAD showed that low feed intake 
and digestibility, low content of readily available carbohydrates and mineral 
imbalance are the main problems related to sheep nutrition on Atriplex spp. 
Therefore, the annual vegetation cover, under story, in Atriplex ranges alleviates 
some of these nutritional problems. Quantity and quality of feed 
supplementation to Atriplex ranges were determined. Barley grains and wheat 
bran, 200 and 100 glheadlday, improved considerably the nutritive value of 
Atriplex and realized a high performance for lamb growth as wells as pregnancy 
and milk production for ewes. 

Economic evaluation of Atriplex plantations showed that the internal rate 
of return (I=) was high being 25 and 19 percent for Atriplex ranches with or 
without feed supplementation, respectively. Moreover, the respective benefit- 
cost ratio was 3.9 and 1.3. It was suggested that establishing Atriplex ranches 
in the arid zone is advantageous where the owner gets back his investments 
withiin the fust five years of the project. 






