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Abstract: The Fertile Crescent encompasses a mega-center of diversity of crops and livestock of
global importance. The International Center for Agricultural Research in the Dry Areas
(ICARDA) coordinated a five-year regional project funded by the Global Environment
Facility to promote in situ conservation of dryland agrobiodiversity in Jordan, Lebanon,
the Palestinian Authority and Syria. The project focused on conserving landraces and
wild relatives of Allium, Vicia, Trifolium, Medicago and Lathyrus spp. and barley, wheat,
lentil and dryland fruit trees (olive, prune, pear, pistachio, almond, cherry and apricot).
ICARDA and national programs assessed the status and importance of local
agrobiodiversity by surveying 570 farm households in the project target areas including
the characterization of their livelihood strategies, agrobiodiversity use and household
income sources. A wealth index was created considering human, natural, financial,
physical and social assets and was used to classify households into four wealth
quartiles. The results indicated that agriculture and agrobiodiversity continue to be
important for supporting the livelihoods of poor communities in dry and mountainous
regions. The poorest households obtained their income from diverse sources including
crop production, off-farm labor and government employment. However, households in
the highest wealth grouping are mainly dependent on income from selling livestock
products and live animals. They also practiced crop production, worked off-farm and
took advantage of government employment. Off-farm income was important for
livelihoods in all areas, representing 43-68% of household incomes. For all groups, fruit
trees were generally more important than field crops for income generation, mainly in
mountainous areas. The finding of this study showed that all farmers' groups contribute
greatly to on-farm conservation of landraces, with a bigger role for poor farmers in
conserving the landraces of fruit tree. Diversification of income and farming systems to
include livestock, field crops and fruit trees along with off-farm activities are contributing
to the conservation of agrobiodiversity in these marginal environments. Several
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opportunities for income increase and diversification through add-value activities and
alternative sources of income are demonstrated to the custodians of dryland
agrobiodiversity. Their benefits can contribute to the sustainability of agrobiodiversity
conservation, provided that marketing of local products can be enhanced.
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Editorial Office 
Journal of Renewable Agriculture and Food Systems 
 

 

Dear Sir/Madam, 

Thank you for the comments I received from the editor on the manuscript entitled "Assessment 

of on-farm conservation of dryland agro-biodiversity and its impact on rural livelihoods in the 

fertile crescent". We considered all the comments given to us by the editor. Consequently, we 

have made the necessary modifications in the manuscript.  

The revised version of the manuscript has been resubmitted online and I kindly request you to 

consider our paper for publication on your journal.  

I look forward to hearing from you soon. 

With my best regards,  

 

Ahmed Mazid, Ph.D. 
Agricultural Economist, 
Social, Economic, and Policy Research Program 
International Centre for Agricultural Research in the Dry Areas (ICARDA) 
P.O. Box 950764 Amman 11195, Jordan 
Fax: 962- 6- 553 1237 

E-mail: a.mazid@cgiar.org 
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Response to the Editor’s Comments 

 

The article has improved and the authors did take the reviewer comments into consideration. However, 

there is still some work that needs to be done in order to clarify the aim and scope of the article, which 

includes cutting some information. Below are some key sentences with suggested clarifications 

(additions are in all-caps). Focusing specifically on the suggested clarification on Page 4, Line 20-22 and 

Page 5, Lines 1-4, do the changes support the goal of the paper? If this statement accurately reflects the 

authors key point, then in the Conclusion and Recommendations there needs to be an explicit discussion 

of how livelihoods is a better or more robust measure than cash income - as currently (see Page 20, lines 

17-21) it is unclear what the difference is between livelihood strategies and increased cash income. The 

clarification need not be extensive, simply a more carefully worded conclusion and recommendation as 

it relates back to the goal of the paper (Page 4, lines 20-22, etc.)  

We have seriously considered all the above comments and the necessary modifications made to 

produce the attached new version. 

 

There is some information in the article that does not provide clarity to the overall discussion. First, on 

page 6, lines 13-21 and again on page 16, lines 17-20, there is mention of dividing participating 

households into different participant groupings (e.g., technology enhancement, etc.), but it is unclear 

how this is relevant to the discussion. The authors present results based on location of households. 

Unless the participant groupings are in some way relevant to the discussion, consider cutting the 

information or putting the information in an endnote. The discussion of Gini coefficients on page 17, 

lines 6-17 needs either clarification or consider cutting. 

Lines 17-20 in page 16 were deleted in the new version.  

Re: Gini coefficient, we inserted the following text to clarify the context with which it is used in this 

study and also its merits:  “as in many other studies, the Gini coefficient is used in this study to 

measure income inequality. The main advantage of the Gini coefficient is that it is a measure of 

inequality of income - focusing more on the distribution and not on the central tendency as is the case 

with averages and medians, which can often be affected by the relative size of few outliers.”  

-------- 

Page 3, Lines14-16: 

develop approaches for its on-farm conservation and sustainable use 11 1214 . On-farm conservation 

managed by farmers and its promotion should be directly linked to enhancing the livelihoods of THESE 

FARMERS. 

We agree with this comment and the correction is made in the new version of the manuscript. 

 

*Response to Referee comments

AAmri
Sticky Note
Gini coefficient used to consider income inequality is used in this study to focus on distribution rather than tendencies which are often affected by the relative size of few outliers. 



Page 4, Lines 3-7: 

This study aims to show the status of agrobiodiversity and the impacts of some of these project activities 

on the livelihoods of rural communities living in the drylands. The hypothesis of THIS study was that 

agrobiodiversity conservation would generate enough income for farmers, particularly for small scale 

farmers, to sustain the conservation. AddED-value and income generating activities ARE EVIDENCE OF 

SUPPORT FOR THIS HYPOTHESIS. 

Suggestion is well received and modification made accordingly. 

Page 4, Lines 20-22 & Page 5, Lines 1-4: 

The argument of this paper is that generation of cash income is the way in which development projects 

TRADITIONALLY are expected to create incentives for conservation and sustainable use of natural 

resources (CITE SOURCES). ALTERNATIVELY, THIS STUDY A FOCUSES on livelihoods as a more appropriate 

measure of what the project meant to local people, and therefore of its likely contribution to 

development and agrobiodiversity conservation. The rationale for this was grounded in greater 

understanding of poverty, such as the importance of assets, diversified portfolios of activities and the 

variety of outcomes pursued by the poor. 

We agree with this comment and the modification has been made in the new version. 
 
Page 6, Lines 1-2: 

agrobiodiversity in targeted areas and to assess the effect of 1 value-adding, INCLUDING income-

generating activities, introduced by the project on livelihoods of rural communities. 

Suggestion is accepted and modification made in the new version. 

Page 7, Lines 1-2: 

and mushroom production; (4) non-participants which were randomly selected within the same 

communities. 

Suggestion is accepted and modification was made in the new version. 

Page 12, Lines 1-4: 

However, the importance of off-farm income "may be able to be pursued more substantially". It is 

clearly a growing phenomena for small farming households who have important decision making 

impacts on agrobiodiversity. - NOT CLEAR WHAT THE STATEMENT IN QUOTES MEANS. SHOULD BE 

PURSUED IN TERMS OF RESEARCH? OR LOCALS ARE PURSUING MORE? 

This part was re-written as follows: “However, off-farm income needs to be pursued as a more 

sustainable way of agro-biodiversity conservation.  The importance of this approach is growing among 

the international community because smallholder farm households’ livelihoods decisions are now 

AAmri
Sticky Note
However, off-farm income is crucial for sustaining the livelihoods of local communities and allowing them to continue their contribution to the conservation and sustainable use of agrobiodiversity, mainly when the alternative sources of income are linked to valorization of local products. 



very well understood to have substantial implications on agrobiodiversity. In areas where there is 

little opportunity for off-farm employment, incentive payment for environmental services is an option 

that needs to be pursued”. 
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Assessment of On-farm Conservation of Dryland Agrobiodiversity and its Impact on Rural 1 

Livelihoods in the Fertile Crescent 2 

 3 

Abstract 4 

The Fertile Crescent encompasses a mega-center of diversity of crops and livestock of global importance. 5 

The International Center for Agricultural Research in the Dry Areas (ICARDA) coordinated a five-year 6 

regional project funded by the Global Environment Facility to promote in situ conservation of dryland 7 

agrobiodiversity in Jordan, Lebanon, the Palestinian Authority and Syria. The project focused on 8 

conserving landraces and wild relatives of Allium, Vicia, Trifolium, Medicago and Lathyrus spp. and 9 

barley, wheat, lentil and dryland fruit trees (olive, prune, pear, pistachio, almond, cherry and apricot). 10 

ICARDA and national programs assessed the status and importance of local agrobiodiversity by 11 

surveying 570 farm households in the project target areas including the characterization of their livelihood 12 

strategies, agrobiodiversity use and household income sources. A wealth index was created considering 13 

human, natural, financial, physical and social assets and was used to classify households into four wealth 14 

quartiles. The results indicated that agriculture and agrobiodiversity continue to be important for 15 

supporting the livelihoods of poor communities in dry and mountainous regions. The poorest households 16 

obtained their income from diverse sources including crop production, off-farm labor and government 17 

employment. However, households in the highest wealth grouping are mainly dependent on income from 18 

selling livestock products and live animals. They also practiced crop production, worked off-farm and 19 

took advantage of government employment. Off-farm income was important for livelihoods in all areas, 20 

representing 43–68% of household incomes. For all groups, fruit trees were generally more important 21 

than field crops for income generation, mainly in mountainous areas. The finding of this study showed 22 

that all farmers’ groups contribute greatly to on-farm conservation of landraces, with a bigger role for 23 

poor farmers in conserving the landraces of fruit tree. Diversification of income and farming systems to 24 

include livestock, field crops and fruit trees along with off-farm activities are contributing to the 25 

conservation of agrobiodiversity in these marginal environments. Several opportunities for income 26 

increase and diversification through add-value activities and alternative sources of income are 27 

demonstrated to the custodians of dryland agrobiodiversity. Their benefits can contribute to the 28 

sustainability of agrobiodiversity conservation, provided that marketing of local products can be 29 

enhanced. 30 

 31 

Keywords: Dryland Agrobiodiversity, Landraces, In situ Conservation, Livelihood Analysis, Fertile 32 

Crescent 33 
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1. Introduction 1 

Agrobiodiversity occupies a unique place within biological diversity, as it relates directly to 2 

sustainable food security and agricultural development. It is actively managed by farmers and 3 

therefore inherited indigenous knowledge is an integral part of this agrobiodiversity. The 4 

importance of dryland agrobiodiversity in particular has been emphasized by the Convention on 5 

Biological Diversity
1
 as it relates to the livelihoods of poor rural communities and to crops and 6 

livestock of global significance. 7 

West Asia encompasses one of the three mega-centers of diversity of global importance, and 8 

where wheat, barley, lentil and many forage legume and fruit tree species were domesticated 9 

over the last 10 000 years
2 3 4

. Traditional farming systems, rich in landraces and wild relatives of 10 

these crops and local breeds of livestock continue to provide the basis for sustaining the 11 

livelihoods of local communities living in dry areas and mountain regions. The loss of 12 

biodiversity in general and agrobiodiversity in particular is occurring at an alarming pace due 13 

mainly to anthropogenic factors (including over use, land use changes and introduction of new 14 

varieties and crop species) in addition to the major threats of climate change and land 15 

degradation
5 6

.  16 

The conservation and sustainable use of agrobiodiversity are critical to realizing the Millennium 17 

Development Goals and Agenda 21 objectives
7 8

. The conservation and availability of 18 

agricultural biodiversity will become increasingly important to pursue breeding efforts and also 19 

in the context of rehabilitation of degraded ecosystems, adaptation to climate change and greater 20 

resilience. 21 
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The Convention on Biological Diversity
1
 and the International Treaty on Plant Genetic 1 

Resources for Food and Agriculture
9
 call for collective efforts among countries for effective 2 

conservation and sustainable use of agrobiodiversity. They both emphasized the use of in situ 3 

and on-farm conservation strategies to complement the ongoing efforts of conservation of 4 

genetic resources in gene banks. In situ conservation incorporates two distinct approaches: 5 

conservation of wild species in natural habitats and on-farm conservation of domesticated 6 

varieties or local breeds. On-farm conservation managed by farmers and its promotion should be 7 

directly linked to enhancing the livelihoods of its custodians
10

. Local varieties (landraces) are 8 

still used in the traditional farming systems and by subsistence farmers and are an important 9 

source of valuable genes for breeding programs. 10 

Bioversity International (previously the International Plant Genetic Resource Institute) has 11 

conducted several projects in several countries on promoting on-farm conservation of crops 12 

landraces which allowed to better understand the status and threats to local agrobiodiversity and 13 

develop approaches for its on-farm conservation and sustainable use 
11 12

. On-farm conservation 14 

managed by farmers and its promotion should be directly linked to enhancing the livelihoods of 15 

these farmers
10

. Local varieties (landraces) are still used in the traditional farming systems and 16 

by subsistence farmers and are an important source of valuable genes for breeding programs. 17 

ICARDA has coordinated a five-year project entitled “Conservation and Sustainable Use of 18 

Dryland Agrobiodiversity” launched in 1999 to promote in situ conservation and sustainable use 19 

of dryland agrobiodiversity in Jordan, Lebanon, the Palestinian Authority and Syria with the 20 

funding from the Global Environment Facility (GEF) through the United Nations Development 21 

Programme (UNDP)
6 13

. The project developed a holistic approach for promoting in situ 22 

conservation of landraces and wild relatives including technological, institutional and policy 23 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



Mazid et al. 4 

 

options in addition to value-adding technologies, alternative sources of income and access to 1 

markets for the custodians of agrobiodiversity, and awareness increase for the general public
6
. 2 

This article aims to show the status of agrobiodiversity and the impacts of some of these project 3 

activities on in the livelihoods of rural communities living in the drylands. The hypothesis of this 4 

study was that agrobiodiversity conservation would generate enough income for farmers that 5 

improving their livelihood, particularly for small scale farmers, to sustain the conservation. 6 

Added-value and income generating activities are evidence for support of this hypothesis.    7 

2. Materials and Methods 8 

This activity was part of the project on “Conservation and Sustainable Use of Dryland 9 

Agrobiodiversity” and was executed in Jordan, Lebanon, the Palestinian Authority and Syria
13

. 10 

The project strategy was to develop community-driven in situ and on-farm agrobiodiversity 11 

conservation initiatives in representative areas of global agrobiodiversity significance. The 12 

combining of specialized international and regional institutions with national institutions in the 13 

project greatly enhanced the synergy of the project, and awareness promotion was a priority at all 14 

project levels. Innovative approaches to in situ and on-farm conservation were developed 15 

alongside appropriate resource management to maintain the productivity of resources and the 16 

economic viability of the community. The project strengthened institutional and community 17 

capacity, to promote a progressively greater national contribution to agrobiodiversity 18 

conservation and management. 19 

The argument of this paper is that generation of cash income, which is part of household 20 

livelihood assets, is the way in which development projects traditionally are expected to create 21 

incentives for conservation and sustainable use of natural resources
14

 
15

. Alternatively, this study 22 
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focuses on livelihoods was emphasized as a more appropriate measure of what the project meant 1 

to local people, and therefore of its likely contribution to development and agrobiodiversity 2 

conservation. The rationale for this was grounded in greater understanding of poverty, such as 3 

the importance of assets, diversified portfolios of activities and the variety of outcomes pursued 4 

by the poor. 5 

 The project was managed as five components. Each of the four participating countries had its 6 

own nationally-executed component, while the regional coordination was done by ICARDA. The 7 

project activities were implemented at the national level by national research institutes: the 8 

National Center for Agricultural Research and Technology Transfer (NCARTT) in Jordan, the 9 

Lebanese Agricultural Research Institute (LARI) in Lebanon, the General Commission for 10 

Scientific Agricultural Research (GCSAR) in Syria, and the Ministry of Agriculture and 11 

UNDP/PAPP in the Palestinian Authority.  12 

Target areas were selected to capture the maximum genetic diversity of the target crops in the 13 

minimum number of areas. Thus they were selected for the presence of target species, to be 14 

representative of major and complementary ecosystems, and suitability of working conditions, 15 

which include willingness of local communities to participate, and the potential for impact. In 16 

each participating country, two target areas were selected, and 2–6 sites chosen in each target 17 

area to include the diversity of environments and farming systems (Table 1 and Figure 1).  18 

To review the project’s achievements, a full socio-economic assessment of its preliminary 19 

impacts was conducted in 2005 following the baseline survey conducted in 1999–2000. 20 

ICARDA’s social scientists implemented this study in collaboration with national teams. The 21 

study covered the eight target areas (two per country) in the four participating countries. The 22 
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main objectives of this study were to assess the impact of the project on conserving 1 

agrobiodiversity in targeted areas and to assess the effect of value-adding, including income-2 

generating activities introduced by the project on livelihoods of rural communities. 3 

(Around here figure 1 and table 1) 4 

Fig. 1: Locations of the target areas in the four countries. 5 

After a group discussion with farmers in the target area, a formal questionnaire was prepared and 6 

tested. Each national team carried out the fieldwork activity for data collection in its respective 7 

target areas. Each enumerator utilized one questionnaire per respondent. The questionnaire 8 

focused on collecting data on the following main themes: participation in the project; household 9 

structure and income source; characterization of household livelihood strategies; cropping 10 

systems and cultural practices; changes in land use; seed and seedling use and exchange; 11 

household assets; gender activities and farmers’ perceptions of the project. 12 

Household samples were selected and interviewed in the target areas in Jordan, Lebanon, the 13 

Palestinian Authority and Syria. The sample farms were grouped in terms of their participation in 14 

the project into: (1) Participants in agrobiodiversity technology enhancement activities, which 15 

include seed treatments, seed distribution, water harvesting for fruit trees, water harvesting for 16 

shrubs, fruit trees nurseries, nurseries for rangeland shrubs, reforestation, field genebanks, and 17 

re-vegetation and rehabilitation rangeland; (2) Participants in value-added, income-generating 18 

activities, which include organic farming, bee keeping and honey production, food processing 19 

especially jam, dairy processing, mushroom production, medicinal plants cultivation, home 20 

gardens, and feed blocks; (3) participants in field days, training and educational programs which 21 

include fairs control, meetings and workshops, training courses on jams, dairy processing, honey, 22 
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and mushroom production; (4) non-participants which were randomly selected within the same 1 

communities.  2 

Many criteria were used for selection the participants including being known custodians of 3 

agrobiodiversity by the community, willingness to participate and contribute financially to the 4 

project and to be part of any grouping to be formed by the interested farmers.    5 

The survey sample included 570 households: 276 that had participated in the project and 294 that 6 

had not. Given the homogeneity among the target areas, a random sampling approach was used. 7 

According to Collinson
16

, 50–60 farmers was a sufficient sample size, and so the sample size in 8 

this study included about 70 households randomly selected in each target area, about 40–60% of 9 

them had participated in the project activities, and the remainder had not. Table 2 shows the 10 

sample size in each country and sample farms’ classification by type of participation in the 11 

project. 12 

(Table 2 around here) 13 

A sustainable livelihood framework was used to characterize households in the study areas. 14 

Livelihood strategies, agrobiodiversity use and incomes were compared within and across all 15 

countries studied, among poor and better-off households, by using a principal components 16 

analysis to create a wealth index that accounted for five types of capital of a household: human, 17 

natural, financial, physical and social. The wealth index in this study utilized some household 18 

assets indices such as cropland, rangeland, livestock, vehicles and houses, on and off-farm 19 

incomes, access to credit, cooperatives and health care. Based on these variables, households 20 

were classified into four wealth groupings (quartiles), each corresponding to 25% of the range of 21 

values obtained for the wealth index. Impact assessment in terms of household income was 22 
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calculated; and a factor related to equality had to be taken into account by calculating the Gini 1 

coefficient to assess equity in incomes within participating and non-participating households in 2 

each country. The Gini coefficient is a number within 0–1, where 0 is perfect equality (i.e. 3 

everyone has the same income) and 1 is perfect inequality (i.e. one person has all the income, 4 

and everyone else has zero). 5 

3. Results and Discussion 6 

3.1 Assessment of Status and Threats for Local Agrobiodiversity 7 

The predominant farming system depends mostly on environmental conditions, mainly 8 

topography and climate (Table 3). In the rangeland dominated areas, i.e. Muwaqqar in Jordan, 9 

and Aarsal in Lebanon, livestock is the only activity for 77 and 53% of households, respectively. 10 

In these two sites, the remaining farmers mainly planted rainfed barley and had olive trees under 11 

irrigation in Muwaqqar; and correspondingly vetch and cherries in Aarsal. In the mountains of 12 

Ajloun in Jordan and Al-Haffeh in Syria, 66 and 80% of farmers, respectively, grew mainly fruit 13 

trees and 20% practiced both cropping and livestock raising. In Al-Haffeh, no farmers had small 14 

ruminants; and in Ajloun farmers mainly raised goats in semi-intensified systems. In the 15 

remaining target areas, the farmers were split between crop producing and crop–livestock 16 

producers and only 1–8% were exclusively herders. These results show the great diversity of 17 

farming systems, and the importance of livestock in drier and flatter areas and of fruit trees in 18 

mountainous areas. In Palestine, the lower number of herders might be due to the restricted 19 

access to rangelands due to the prevailing political situation. The importance of crop–livestock 20 

systems is an important attribute of farming systems in arid and semi-arid areas and contributes 21 
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to the buffering of the effects of droughts, with the livestock playing an important role in 1 

providing cash to farmers
6
. 2 

(Table 3 around here) 3 

The second indicator of local agrobiodiversity is shown by the number of crops used at the farm 4 

level. The range in average numbers of crops grown per farm was 2.25–4.85 (Table 4), showing 5 

that farmers in all agro-climatic zones tended to grow > 2 crops. However, the highest numbers 6 

were in mountainous and high rainfall areas. In these latter systems, several crop species can be 7 

grown in the same field, as indicated by the crop diversity index. In Ajloun and Al-Haffeh, some 8 

farmer fields had up to 15 crops, with mainly fruit trees in the top layer and field crops in the 9 

lower layer. Some farmers even planted medicinal plants and vegetables under fruit trees. 10 

Among the predominant fruit trees were olive, apple, grapes, cherries and figs in Ajloun, Sweida 11 

and Al-Haffeh; and among field crops were barley, wheat, lentil, chickpea and vetch. This 12 

diversity of crops contributes to the diversification of the diet of local communities, the feed 13 

calendar of livestock and the diversification of sources of income, and also allows for the spread 14 

of labor needs over the whole year. 15 

(Table 4 around here) 16 

The third indicator of agrobiodiversity investigated was the number of landraces known or still in 17 

use by farmers. For fruit trees, large numbers of landraces were cited by farmers, including more 18 

than 10 landraces of olives, 20 of grapes, 15 of figs, five of cherries, two of almonds, three of 19 

apples, three of apricots and four of plums. Improved varieties are mainly used in the cases of 20 

apples, cherries and apricots. For barley, lentil and chickpea, the commonly designated local 21 

landraces could include several populations.  22 
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Farmers have acknowledged the disappearance of some landraces of all crops and have attributed 1 

this to limited efforts to multiply their seeds within the existing informal seed production system 2 

and fruit tree nurseries. Marketing problems and storability could also have contributed to the 3 

decrease in importance of landraces. Another major threat to local agrobiodiversity is related to 4 

loss of local knowledge due to limited interest of young generations to invest and work in 5 

agriculture. However, the farmers appreciated landraces of most crops for their adaptation to 6 

low-input conditions and to major biotic and abiotic stresses. In addition, these landraces had 7 

good quality attributes that give the products of these landraces a price premium in the market. 8 

Farmers were asked if they had degradation on their farms, its sources, and effects on 9 

agrobiodiversity (Table 5). The three major degradation factors mentioned were overgrazing, 10 

introduction of new species, and land reclamation. The source of degradation varied between 11 

locations. In Jordan, overgrazing, deforestation, and urbanization were the three main sources. 12 

Overgrazing and introduction of new species were the two main sources of degradation in 13 

Lebanon. In Palestine, the major threats to agrobiodiversity were overgrazing, soil erosion, 14 

introduction of new species, and urbanization in both Hebron and Jenin; however, quarries and 15 

land reclamation were sources of degradation in Hebron and Jenin, respectively. In Syria, only in 16 

Al-Haffeh were erosion, introduction of new species and urbanization the main sources of 17 

degradation. 18 

(Table 5 around here) 19 
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3.2 Household Assets and Socio-economic Characterization 1 

Household characteristics are based on the main household assets, including natural, physical, 2 

financial, human and social capitals. Total holding area per household ranged from 0.9 ha at Al-3 

Haffeh in Syria to 17.5 ha at Muwaqqar in Jordan. Most farmers in the target areas owned their 4 

agricultural land, except in Muwaqqar where some farmers either rented land from landlords or 5 

had sharecropping arrangements. Common rangelands were available for the majority of 6 

households, except in Jordan where this type of land was available for only 20% of households 7 

in the target areas. Drinking water is available for most households, except in Sweida where only 8 

7% of households reported they had a drinking water source in the community, while the others 9 

have to bring the drinking water from other villages or from town of Sweida. Water resources for 10 

irrigation were very limited and the percentage of irrigated area in farms was low and 11 

insignificant for all target areas. 12 

Average family size was 7–13 persons per household. Labor opportunities outside the target area 13 

ranged from 6% at Hebron in Palestine to 45% at Haffeh in Syria. Wage laborers were available 14 

when needed in all target areas, except in Muwaqqar where shepherds were mainly needed. 15 

Although some household heads were illiterate, others held a university degree. Generally, the 16 

education level among households in the target areas was higher in Jordan and Palestine 17 

compared to Syria and Lebanon. Most farmers classified their livelihood levels as moderately 18 

well-off, except Ajloun in Jordan, where 44% of responders classified themselves as well-off. 19 

Off-farm income was important in all target areas and represented 43–68% of total income. 20 

Average annual household income ranged from US$2200 to 9000 in the target areas, implying 21 

that daily per capita income was < US$1 to US$5. Income per person per day was around US$2 22 
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in Jordan, Lebanon and Jenin (Palestine), but < US$2 in Syria and Hebron (Palestine). However, 1 

off-farm income needs to be pursued as a more sustainable way of agrobiodiversity conservation.  2 

The importance of this approach is growing among the international community because 3 

smallholder farm households’ livelihoods decisions are now very well understood to have 4 

substantial implications on agrobiodiversity. In areas where there is little opportunity for off-5 

farm employment, incentive payment for environmental services is an option
26

 that needs to be 6 

pursued. 7 

 Agricultural cooperatives were available in the target areas but most farmers in the sample were 8 

not members, except in Sweida in Syria where about 85% of responders reported that they were 9 

members in a cooperative. Most farmers in the target areas owned their houses, but few farmers 10 

owned a tractor, car or pick-up. Many farmers in the sample had livestock – sheep, goats or cows 11 

– but flock size varied among the target areas. Flocks were larger in dry compared to wetter 12 

areas. Schools, public clinics, electricity and telephones were available to most households in 13 

target areas. Most households had a separate kitchen in their house, and a satellite dish and TV. 14 

Houses had an average of five rooms. 15 

3.3 Sources of Household Income 16 

Household farmers in the target areas had many activities as part of their livelihoods. They had 17 

many income sources, and there was variation in the amount and contribution of income sources 18 

among the four countries. Income from on-farm activities including returns from crops and fruit 19 

trees, livestock products and live animals represented < 50% total household income in the four 20 

countries. Income from government employment was important in Jordan (48%) and Syria 21 

(20%), while income from off-farm (non-agriculture) was important in Lebanon (34%) and 22 
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Palestine (26%). Livestock was the main source of on-farm income in Jordan, whereas plant 1 

production (crops and fruit trees) was the major source in Lebanon, Palestine and Syria. 2 

Contribution of alternative income sources to the total household income was diverse, according 3 

to target areas in each country (Table 6). In Jordan, income from government employment was 4 

significant in Muwaqqar followed by income from livestock; while at Ajloun, income from crops 5 

and fruit trees was important. In Lebanon, household income from off-farm activities outside 6 

agriculture was the main source in Aarsal; and income from crops and fruit trees was the major 7 

income source in Baalbak. However, there were many factors that influenced the contribution of 8 

alternative sources to total household income: e.g. farm resources availability, farmers’ 9 

education, skills and experience, and opportunities for off-farm activities. 10 

(Table 6 around here) 11 

3.4 The wealth Index 12 

The livelihood analyses in this study were focused on how income sources differed between 13 

households in the four countries and among the target areas; therefore, there was a need to use 14 

one indicator for comparisons. This indicator was the wealth index, which was based on the 15 

status of the households’ assets. The calculated wealth index was used to rank households of a 16 

community. 17 

In the wealth ranking, variables were identified by the key factors of principal components 18 

analysis as important in distinguishing households from each other in each country. Cavendish
17 

19 

in household studies from Shindi Ward in Chivi area in Zimbabwe, and Compbel et al.
18 

in a 20 

study on household livelihoods in semi-arid regions, used wealth quartiles to explore patterns of 21 
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income distribution. We undertook similar analysis and calculated the wealth index as the most 1 

important factor to characterize household livelihoods and differentiate wealth levels. 2 

Five main elements were hypothesized to represent household wealth situation. These elements 3 

included human, natural, financial, physical and social capitals as presented in 3.2 section. 4 

Several variables were selected and used to represent each element. 5 

The wealth index was sorted into categories and classified households in the sample into four 6 

welfare quartiles. The distributions of households among the wealth quartiles were not the same 7 

in the different target areas (Table 7). For example, most farmers in Sweida were in the highest 8 

wealth quartile; whereas, only 8% of farmers in Al-Haffeh were in the highest wealth quartile. 9 

(Table 7 around here) 10 

3.5 Livelihood Strategies 11 

3.5.1 Sources of household income by wealth quartiles 12 

Household income from all sources was calculated and summarized (Fig. 2). Income from all 13 

sources increased with increasing wealth quartile. Percentage of income from crop production 14 

and off-farm labor wages from agriculture were generally higher in the lowest 25% compared to 15 

other groups. 16 

(Figure 2 around here) 17 

3.5.2 Livelihood typologies 18 

Livelihood strategies are diverse
19

 and are influenced by linkages inside and outside the 19 

agriculture
20 21 22

, and life-cycle family characteristics such as age, education and number of 20 
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family members
23 24

. The degree of diversification of the household portfolio is determined by 1 

these characteristics, and by the household’s and individual’s objectives, such as risk 2 

management practices, and/or strategies available to cope with shocks. In areas of greater risk, 3 

the household strategies are expected to be more diversified as a means to minimize possible 4 

shocks from negative climate events, especially when loss-management strategies are limited
25

. 5 

Overall, households in the study areas depended on many sources for their income (Table 8). The 6 

main sources for households in the lowest 25% quartiles in the four countries came from crop 7 

production, followed by off-farm labor and government employment. The highest welfare 8 

quartile was relatively more dependent on livestock products and selling of live animals, in 9 

addition to crop production, off-farm labor and government employment. However, the lowest 10 

quartiles were relatively more dependent on livestock compared to those in the highest quartiles. 11 

(Table 8 around here) 12 

3.6 Impact on Household Income and Livelihoods 13 

Previous assessments of the project indicated very encouraging impacts, and helped in the 14 

setting-up of agrobiodiversity programs in research institutions in Jordan, Lebanon and Syria; 15 

and in the creation of agrobiodiversity units in the Ministry of Agriculture of the Palestinian 16 

Authority and in the Forestry Department in Jordan. There has been a shift toward the use of 17 

wild relatives of fruit trees in forestation efforts. In Syria, 500 000 seedlings of target landrace 18 

species were planted in 2003, compared to 30 000 in 1999. Awareness has increased at all levels 19 

regarding the need to conserve agrobiodiversity. This has facilitated collaboration with tourism 20 

and education ministries and with other projects and nongovernmental organizations. Sites rich 21 
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in agrobiodiversity have been identified and designated so by governments, after approval by 1 

local communities. Many accessions of target species have been collected and placed in gene 2 

banks. Protocols for ecogeographic/botanic survey database management have been set and a 3 

policy framework developed and shared. 4 

However, the impact assessment also explored a wide variety of changes or trends caused by the 5 

project in terms of financial and livelihood impacts, and so the impact assessment differed from 6 

conventional project reviews in two ways. (1) It assessed impacts in terms of broad economic 7 

and livelihood change, not in terms of pre-defined project objectives and plans. This was because 8 

it sought to identify overall contribution to development, not to only assess accomplishment of 9 

planned activities for internal management purposes. Changes in livelihoods were adopted as a 10 

key measure of impact. (2) An assessment of commercial viability was an integral component, 11 

because the project interventions affected the different household enterprises, and so viability 12 

determined sustainability. The commercial assessment was a complement to, rather than a 13 

component of, the analysis of local economic and livelihood impacts. 14 

The impact assessments in this study explored changes and trends caused by the project for the 15 

households in the target areas, and analyzed these in terms of their financial and livelihood 16 

impact. Therefore, households who participated in the project by were compared in terms of type 17 

of participation, wealth quartiles and income from agriculture, with those who did not participate 18 

in the project.  19 

Increasing the average agricultural income is not necessary to have a positive effect on poor 20 

farmers, and other factors related to equity have to be taken in the account. There are several 21 

ways to express the degree of income inequality in a society. As in many other studies
27

, the Gini 22 
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coefficient is used in this study to measure income inequality. The main advantage of the Gini 1 

coefficient is that it is a measure of inequality of income - focusing more on the distribution and 2 

not on the central tendency as is the case with averages and medians, which can often be affected 3 

by the relative size of few outliers. 4 

The analysis of income from agriculture indicated that higher average household incomes for 5 

households that participated in the project compared to households that did not. The estimated 6 

Gini coefficients varied among participating and non-participating households. 7 

Because the comparison was done between participants and non-participants within each group 8 

of the wealth quartiles, which was classified based on household assets by using sub-indices 9 

including cropland area, rangeland area, owned livestock numbers, vehicles and houses 10 

ownership, on and off-farm activities, access to credit, cooperatives membership and health care. 11 

Statistical analysis indicated that there were no significant differences between the averages of 12 

these variables in each wealth quartile. Therefore the noticeable increase in annual household 13 

income (Table 9) can be attributed to a large extent to household participation in agrobiodiversity 14 

enhancement project, compared to non-participating households, which reflects the impact of the 15 

project on rural livelihoods. The annual increase, on average, was estimated at US$1616 per 16 

household in the four countries; and the values of Gini coefficients, a measurement of inequality, 17 

were not significantly different, indicating that enhancing agrobiodiversity did not increase 18 

inequalities between poorer and better-off farmers. 19 

 20 

(Table 9 around here) 21 
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4. Lessons learned  1 

Impact assessment is a critical element of the learning process in agricultural research and 2 

development. Impact studies may primarily be initiated to answer the question “what is the effect 3 

of research on the stated goals of the agricultural research program?”.  Successful impact studies 4 

often involve collection of baseline information in order to capture the situation before the 5 

program interventions are made. Collection of such baseline data makes it possible for a before-6 

after type of analysis. In this project baseline survey was carried out in the year 2000, focusing 7 

more on the technical and biological aspects than the socioeconomic information of the target 8 

population. Information related to agrobiodiversity conservation as well as farmer’s perception 9 

toward the project using a solid and extensive monitoring plan throughout the project life cycle.  10 

Activities that help raise farmers’ awareness on the importance of conserving dryland 11 

agrobiodiversity are essential. However, that alone cannot allow the sustainability of the 12 

conservation actions.  Hence, raising the awareness of all stakeholders is an important activity to 13 

get, among other things, the support of government institutions in scaling up the project impacts, 14 

Any in-situ conservation efforts will require tackling the livelihoods of the custodians of the 15 

remaining agrobiodiversity and development of enabling policies and legislations to empower 16 

local communities. The impact of this pilot project cannot be extended to  more communities in 17 

the countries or outside without having a follow-up program to continue on the momentum 18 

created by the project and the required support by governments within rural development 19 

programs or/and by the various funds established worldwide for sharing the benefits generated 20 

from the use of genetic resources. Most farmers are keen to receive monetary incentive to 21 

contribute to conservation and sustainable use of agrobiodiversity of global importance; 22 

however, there are several other non-monetary incentives which could allow intensive 23 
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participation of men and women of the communities to the efforts of better management of 1 

agrobiodiversity.  2 

The success of an agrobiodiversity conservation project not only depends on farmers’ skills and 3 

knowledge but to a large extent on the overall policy environment. Policy related to 4 

agrobiodiversity conservation is part of the larger agricultural and environmental policy 5 

framework. Therefore, the policy environment has to be taken into consideration when planning, 6 

implementing and evaluating agro-biodiversity projects. As a primary task in evaluation, a 7 

judgment is necessary whether the general policy environment is conducive or hampering the 8 

implementation of projects that aim the conservation of genetic resources. Stakeholders’ 9 

involvements in planning and implementation of such projects as well as support capacity 10 

building for national policy makers are needed.  11 

Since impacts are expected, it is important to follow up the project at farm level to speed up the 12 

spread of the outputs of the project and hence adoption. Many research for development projects 13 

produce research outputs, but additional actions are required to promote and disseminate the 14 

technologies or methods developed by the project.  15 

This study also showed the importance of traditional farming systems in contributing to the on-16 

farm conservation of dryland and mountainous agrobiodiversity. However, the sustainability of 17 

on-farm conservation of remaining agrobiodiversity will require research of low-cost 18 

technologies to improve crop and livestock productivities, the empowerment of local 19 

communities, in addition to diversification of incomes through value-adding technologies and 20 

alternative sources of incomes of the main custodians of local agrobiodiversity. This study has 21 

demonstrated that there are several technological, institutional, value-adding and alternative 22 
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sources of income which can contribute to on-farm conservation of agro-biodiversity of local and 1 

global importance.   2 

5. Conclusion and Recommendations 3 

The ways people make a living, and the constraints they face and opportunities they have they 4 

face can strongly affect the status and management of their resources, including agrobiodiversity. 5 

Livelihood strategies in the dry areas are dynamic, particularly due to uncertainty in agriculture 6 

driven by variation in rainfall intensity and distribution. Therefore people engage in different 7 

livelihood activities and are always looking for supplemental additional income sources. 8 

Agrobiodiversity conservation faces more challenges in the dry areas, as sustainable livelihoods 9 

with long-term environmental and economic benefits are uncertain. Farmers in the dry areas and 10 

agrobiodiversity they hold face both environmental and socio-economic conditions that make the 11 

incidence of poverty relatively high. 12 

The analysis indicated that farm resources including water, land, livestock, agrobiodiversity, 13 

crops and knowledge were essential resources and assets in generating livelihoods of families in 14 

the target areas. Although agriculture may not be the main source of household income, it is still 15 

a its major component in the dry areas. Access, control and management of these resources help 16 

shape which activities are pursued. When access is limited or opportunistic due to lack of 17 

institutions supporting this access by individuals, the ability to sustain the natural resource base 18 

and other human assets is endangered. 19 

Data analysis also indicated that the average income from agriculture was higher for households 20 

that participated in the project than for those that did not. The estimated increase in annual 21 

household income attributed to household contribution in the project could also reflect impact of 22 
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the project on rural livelihoods. The average estimated annual increase was US$1616 per 1 

household in the four countries, and ranged from US$1148 in Syria to US$1914 in Lebanon. 2 

The results of this study highlighted the importance of agrobiodiversity conservation in 3 

improving the livelihoods of all segments of farming communities. However, to be effective, 4 

research should be based on the importance of targeted species for the different farming groups. 5 

This study provides clear indications that the diversification of farming systems should 6 

includeincluding livestock, field crops and fruit trees along with off-farm activities are essential 7 

to for conservatione and sustainable the use of dryland agrobiodiversity. 8 

Finally, to promote on-farm community-driven agrobiodiversity conservation and sustainable use 9 

for food and agriculture we recommend, at the community level, the following : (1) Support on-10 

farm conservation of agricultural biodiversity using incentives appropriate to the context, (2) 11 

Support farmer-to-farmer seed exchange, including seed fairs and community seed banks, where 12 

it is effective, (3) Enhance local-level seed production by providing technical back-stopping and 13 

business advice, (4) Promote integrated crop management, (5) Commit to continuing natural 14 

resources research on agricultural biodiversity, (6) Strengthen local community organizations to 15 

increase farmers’ voices on agricultural biodiversity issues, (7) Promote income-generating 16 

activities that use agricultural biodiversity, (8) Strengthen local-level capacity for agricultural 17 

biodiversity management and use, including tools such as ‘farmer field schools’, and (9) Invest 18 

in developing local markets for biodiversity-friendly agricultural products. 19 

The recommendations at the national level are should cover, support to rural development in 20 

areas rich in agrobiodiversity, support the mainstreaming and better coordination of national 21 

genetic resources policies and programs, including wider stakeholder involvement in planning 22 
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and implementation, and capacity building for national policy makers; and support the 1 

decentralization of agricultural research and extension services, including participatory plant 2 

breeding. 3 

At the international level, equitable benefit sharing should target those farmers contributing to 4 

agrobiodiversity of global significance including exchange of technologies, marketing of local 5 

products and joining efforts with national government to support rural development. 6 

 7 

 8 
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 1 

Table 1: Some characteristics of agrobiodiversity in the target areas in the four countries 

Country/target areas Target area main characteristics 

Jo
rd

an
 

Ajloun 

Mountainous area with steep slopes and valleys, 75 km north of Amman. Sub-humid 

Mediterranean climate, 80% of soils are shallow. Vegetation cover mainly indigenous 

forest of Pinus and Quercus with wild species of pistachio, plum and almond. Wild 

relatives of cereals and forage species found in undisturbed areas and in agricultural 
landscapes. Overgrazing and land reclamation are major threats to biodiversity. Two 

natural reserves are located in this region. 

Muwaqqar 

A dry area located on the plateaus and hills south of Amman, representing the steppe zone. 

Highly calcareous soils eroded by wind and water. Open grazing and barley growing are 

predominant land uses. Supplementary-irrigated olive orchards are developing. Wild 

barley, wild species of Aegilops, Vicia and Lathyrus and local varieties of olive, grapes, 

figs, and almonds found in a few irrigated orchards and home gardens. Jordan University 

has introduced Atriplex spp. and is experimenting with water harvesting techniques. 

Overgrazing is the major threat to biodiversity. Urbanization and expansion of barley and 

olive cultivation is restricting the range areas. 

L
eb

an
o

n
 

Baalbak 

A flat plateau rising steeply on one side to 1700 m. Includes the localities of Nabha (west 

of Beqaa in the Lebanon mountains) and Ham-Maaraboun (east, Anti-Lebanon mountains). 

Semi-arid climate, highly calcareous soils. Dryland farming of field crops and fruit tree 
orchards are predominant. Over 500 plant species, of which many are endemic. Wild 

relatives of cereals, legumes and fruit trees are found. Habitat fragmentation, deforestation 

and overgrazing are threatening wild relatives; landraces being replaced by improved 

cultivars or introduced fruit trees. 

Aarsal 

It is part of the Anti-Lebanon mountain range with climate ranging from arid to semi-arid. 

Soils are predominately calcareous and alluvial soils are found in the valleys. The area is 

used for open grazing and to grow barley and wheat. The planting of grapes and cherries is 

progressing. Wild relatives of cereals, legumes and fruit trees and many forage species are 

found in very restricted areas. Overgrazing and quarries are the main factors of degradation 

of natural habitats and local agrobiodiversity. 

P
al

es
ti

n
ia

n
 

A
u

th
o

ri
ty

 

Jenin 

Hilly region sloping down to the Jordan Valley, climatic gradient from semi-arid to arid. 

Soils are alluvial and dark Rendzina with some basaltic pockets that are lost through 

overgrazing. Natural reserves exist. Cereals, food legumes, vegetables, and olive trees 
cultivated. Wild species of cereals, legumes, and forage species are found, but threatened 

by habitat destruction and overgrazing. 

Hebron 

Includes the mountain slopes of Hebron and the nearby hills in the south and east. Semi-

arid Mediterranean climate. Terra Rossa soils predominate in the mountains, alluvial soils 

in plains and valleys. Landraces as well as many wild relatives of cereals, food and feed 

legumes, and fruit trees are found. Overgrazing (and quarries in some areas) are the major 

threats to agrobiodiversity. 

S
y
ri

a 

Al-Haffeh 

Extends from 500 to 1000 m altitude on the Slenfe mountain. Humid and sub-humid 

climate with Mediterranean influence. Forest containing wild species of fruit trees 

predominates. In cultivated areas, landraces of cereals, food legumes, and fruit trees are still 

used. Deforestation, land reclamation, overgrazing, and expansion of olive and citrus 

plantations are threatening biodiversity. 

Sweida 

Mainly mountainous area with a climate ranging from sub-humid to arid. Soils of basaltic 

origin. Dryland farming with cereals, food legumes and forages. New plantations of apple 

trees and grape vines are expanding rapidly. Unique area for biodiversity, with 900 wild 
species of cereals, food legumes, and pistachio. Overgrazing, expanding apple orchards and 

destruction of natural habitats are affecting biodiversity significantly. 
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Table 2: Classification of sample farms by type of participation in the four countries (% of households). 

Type of participation Jordan Lebanon Palestine Syria 

Agrobiodiversity enhancement 15 30 60 33 

Value-added, income-generating activities 7 9 0 10 

Field days & training 17 5 1 7 

Non-participants 61 56 39 50 

Sample size (N) 145 138 140 147 
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Table 3: Predominant types of farming systems in target areas in the four countries (% of households). 

Type of enterprise 
Jordan Lebanon Palestine Syria 

Muwaqqar Ajloun Aarsal Baalbak Hebron Jenin Sweida Al-Haffeh 

Crops only 10 66 24 58 44 42 54 80 

Livestock only 77 14 53 8 2 1 2 0 

Crops and livestock 13 20 18 32 54 57 44 20 
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Table 4: Average number of fields and crops per farm and crop diversity index in target areas.  

Item 
Jordan Lebanon Palestine Syria 

Muwaqqar Ajloun Aarsal Baalbak Hebron Jenin Sweida Al-Haffeh 

Number of fields per farm 2.25 2.45 3.59 4.23 5.00 4.72 4.91 2.58 

Number of crops per farm 2.25 3.86 4.43 4.18 4.84 4.47 4.69 2.89 

Crop diversity index 1.00 1.58 1.23 0.99 0.97 0.95 0.96 1.12 
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Table 5: Sources of degradation of local agrobiodiversity (% of farmers) 

 
Jordon Lebanon Palestinian Syria 

Degradation sources 

Ajloun Muwaqqar Aarsal Baalbak Hebron Jenin Sweida Al-

Haffeh 

Overgrazing 38.7 71.4 31.5 41.5 97.1 84.3 1.4 1.4 

Land reclamation 5.3 0.0 12.3 29.2 18.6 38.6 0.0 1.4 

Deforestation 44.0 0.0 11.0 6.2 4.6 0.0 0.0 4.2 

Erosion 28.0 30.0 6.8 6.2 75.7 32.9 9.5 26.4 

Affected of new species 4.0 0.0 20.5 27.7 44.6 40.0 0.0 26.4 

Affected of fire 8.0 0.0 1.4 1.5 6.2 24.3 2.7 0.0 

Affected of quarries 8.0 5.7 9.6 1.5 41.4 0.0 0.0 23.6 

Affected of urbanization area 54.7 4.3 1.4 6.2 89.9 91.4 0.0 23.6 
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Table 6: Contribution of alternative sources to total household income by target area (%). 

Income source 

Jordan Lebanon Palestine Syria 

Muwaqqar Ajloun Aarsal Baalbak Hebron Jenin Sweida 

Al-

Haffeh 

Crops & fruit trees 1 38 19 38 22 31 34 34 

Livestock products 20 7 5 7 4 7 6 3 

Live animals 17 4 8 5 12 20 3 6 

Total on-farm income 38 49 32 50 38 58 43 43 

Off-farm (agriculture) 3 3 4 2 2 4 1 1 

Off-farm (non-agriculture) 3 6 45 22 39 12 2 17 

Government employment 54 39 10 11 12 17 12 39 

Remittances (outside country)  2 3 0 1 0 0 6 0 

Other source 0 0 9 14 9 8 36 0 

Total off-farm income 62 51 68 50 62 42 57 57 
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Table 7: Wealth quartiles (% of households) in the target areas in the four countries. 

Country Site 

Wealth quartiles Total 

 Lowest 25% 25–50% 50–75% Highest 25% 

Syria Sweida 17.3% 25.3% 17.3% 40.0% 100.0% 

  Al-Haffeh 31.9% 26.4% 33.3% 8.3% 100.0% 

Palestine Hebron 32.9% 10.0% 24.3% 32.9% 100.0% 

 Jenin 17.1% 38.6% 27.1% 17.1% 100.0% 

Lebanon Aarsal 20.5% 32.9% 28.8% 17.8% 100.0% 

 Baalbak 29.2% 16.9% 20.0% 33.8% 100.0% 

Jordan Ajloun 41.3% 29.3% 16.0% 13.3% 100.0% 

 Muwaqqar 8.6% 20.0% 32.9% 38.6% 100.0% 
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Table 8: Main sources of household income in the target areas in the four countries. 

Wealth Group Jordan Lebanon Palestine Syria 

Lowest 25% 

Government  

Crops 

Off-farm labor 

Crops 

Off-farm 

labor 

Government  

Off-farm labor 

Crops 

Government  

Crops 

Government  

Off-farm labor 

25–50% 

Government  

Crops 

Off-farm labor 

Off-farm 

labor 

Crops 

Government  

Crops 

Government  

Off-farm labor 

Crops 

Government  

Off-farm labor 

50–75% 

Government  

Crops 

Live animals 

Livestock 

products 

Off-farm 

labor 

Crops 

Government  

Off-farm labor 

Crops 

Government  

Crops 

Government  

Off-farm labor 

Highest 25% 

Government  

Livestock 

products 

Live animals 

Crops 

Off-farm 

labor 

Crops 

Others 

Live animals 

Live animals 

Off-farm labor 

Crops 

Livestock 

products 

Crops 

Government  

Others 

Livestock 

products 

Live animals 
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Table 9: Comparison between average household income from agriculture by participation in 

agrobiodiversity enhancement activities (US$/household). 

Groups 
Wealth 

quartiles 

Jordan Lebanon Palestine Syria 

  
Average 

US$ 

Gini 

coefficient 

Average 

US$ 

Gini 

coefficient 

Average 

US$ 

Gini 

coefficient 

Average 

US$ 

Gini 

coefficient 

Participants Lowest 25% 1923  4527  2765  1056  

  25–50% 1274  3167  2765  2071  

  50–75% 5070  3973  3105  1207  

  Highest 25% 11186  6195  6266  4265  

  Total 4280 0.591 4298 0.401 3897 0.463 2487 0.477 

Non-participants  Lowest 25% 1473  2670  2125  1069  

  25–50% 2103  2179  5390  954  

  50–75% 2399  1460  3286  976  

  Highest 25% 3577  3268  15295  2663  

  Total 2526 0.438 2384 0.391 5351 0.559 1339 0.476 
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