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Development Strategy of the Traditional Rain-fed Agriculture: forestry Sector
Situation analysis
Background

Sudan embraces diverse biological resources which represent an important national asset and heritage. Based on the Africover, the Forests National Corporation (FNC) estimates that, after secession of South Sudan, forests cover constitutes about 11.60% of the total area, the agricultural land represents 13.70%, rangelands 26.40%, bare land 48.13% and water bodies 0.17%. The national forest inventory north of latitude 10oN (NFI 1996) concluded that the annual average growth of forests in Sudan was approximately 11.0 million cubic meters which was far below the national annual consumption rate of wood estimated by FAO/FNC (1994) to be about 16.0 million cubic meters. The annual deforestation in Sudan is estimated at 2.4%. Energy consumption is considered as a major driver of deforestation (firewood and charcoal), concurrently the rest is lost because of horizontal expansion of agriculture, fires, drought and overgrazing. Between 1990 and 2005, Sudan lost an estimated 12% of its forests, 8.8 million hectares. Most of the deforestation has occurred in the traditional and mechanized rainfed agricultural areas in northern, eastern, and central regions of the country (UNEP 2007; FAO 1999).

According to the available census data, Sudan’s total population in 2008 stands at 33.42 million. The World Bank reported in 2010 the rural population in Sudan at 54.8%. Of the total Sudanese people who live in rural areas 64.5% of them, sustain their livelihoods from utilizing the available natural resources. The sedentary group of these rural people practices traditional agriculture on subsistence basis while the nomadic one depends on communal rangelands in raising livestock. The preliminary evaluation of the economically accessible resources indicates that there is a large gap between the woody biomass that the country can presently produce on a sustainable basis and the current demand for woodfuel. Such gap is in the order of 5 million cubic meters, which is approximately 1/3 of the current consumption. This is cause a series of negative consequences, including: overexploitation of forest and woodlands, high carbon emission rates, increasing price of woodfuel and subsistence energy scarcity and increased vulnerability for the poorest segments of the population in deficit areas (SIFSIA, 2012).
In traditional rainfed agricultural areas forests are important sources of food, timber, firewood, and habitat. Fuel-wood and charcoal supply amounts to more than 80% of the energy needs. Forests also provide fodder for livestock, non-wood forest products such as honey, gum arabic, tubers and roots, wildlife, aromatic and medicinal plants. Moreover, forests contribute to desertification control, soil fertilization, watershed protection and climate change mitigation (Rahall and Salam 2006; UNEP 2007).
Policy Framework 

Sudan Forests’ Policies and Strategies 

The first national forest policy in Sudan was declared in 1932. The main objective of that policy was the protection and establishment of forests together with the development of their resources in order to sustain their protective, environmental and productive role so as to meet the population needs in terms of forests products. For this end so many approaches and scientific techniques and administrative procedures have been followed in order to distribute responsibilities between the center and Sudanese regions concerning the management of forests. 

The first Forest Policy issued in 1932 was reviewed in (1986) that encourages forest reservation and conservation and community and private sector participation in forestry development and management. The Forest Policy Statement responded to the new concepts, perceived since the seventies based on the emphasis on environmental protection, popular participation and the multiple uses of forests. The prominent core of 1986 forest policy includes: recognized new forms of forest tenure including private, community, and institutional forests, targeted 20% of the area of the country as forest reserves; stressed the role of forests in environmental protection by creating new obligations in semi-mechanized farming or irrigated area to maintain or establish green belts; emphasized the role of public participation and the international community in afforestation and sustainable management of forests; and recognized the need for research in forest development and emphasized the role of forest extension. 

The proposed policy of 2006 defined as Sudan National Forest policy Statement, developed through technical support of FAO, is a recent update of Sudan's Forestry Policy1986. The 2006 Statement, which has not yet been ratified, is expected to make major changes in forest development and management. It is incorporating poverty reduction strategy, improvement of people standards, amelioration of physical environment and combating desertification. The reservation of forest area as a community forest presupposes coordination between the native leader, the locality, the commissioner and the state minister of agriculture to establish rights of the community over the particular area. The federal Minister makes the reservation order upon the recommendation of the general manager of the Forests National Corporation (FNC). Other policies include Water Policy, Forest Outlook, Document on Sudan’s Commitment to Social Development and Population Policy. 
Challenges

Sudan is lacking a comprehensive policy and legislative framework that deals with land use in an integrated way (Atta Elmoula 1985, Tolentino (1994).  Rather, there are a number of individual sectoral policies e.g. agriculture, forestry, wildlife and other resources. Although both policies (1932 and 1986) aimed at the conservation and improvement of the forest resources, they did not result in satisfactory outcome (Elmahi and Abdel Magid, 2002). Both forest policies were formulated indoor by forestry professionals alone without consultation with all other relevant actors. This has led to the lack of commitment among other stakeholders and lack of political will that required for their enforcement. Also both policies lack the tools required for their implementation and necessary elements of monitoring and evaluation (Elmahi and Abdel Magid, 2002).

The Comprehensive National Strategies (CNS 1992 – 2002 and 2003 - 2027) are both concerned with the importance of forestry in environmental conservation and as a source of goods and services for the country and local communities. The CNS supported an increase in forest cover, range and nature reserves to an area equivalent to 25% of Sudan area. Since 1992, Sudan also put in place several strategies, policies and programmes aimed at sustainable development. These include:

· National Environmental Action Plan Capacity 21 Sudan, 

· National Biodiversity Strategy (2001),

· National Action Plan to combat Desertification (2002),

· Climate Change  plans and Projects
The international policy on forestry sector

Since the issuance of the forestry sector review (1986), a number of changes and events have taken place in relation to the Forestry Sector and in its operating and societal environment at the national and international level. The World Summit in Rio 1992 had taken a decision to place forests in a coherent and comprehensive context of sustainable development, and as a natural resource base for economic and social advancement. The Summit acknowledges the multiple and varying functions of forests for economic and environmental values and for poverty alleviation and as natural habitats and environment. The Intergovernmental Panel on Forests (IPF), and subsequently the Intergovernmental Forum on Forests (IFF), called for inter-sector approaches and coordinating mechanisms with all programmes and projects affecting forests. 

Sudan ratified and signed other international environmental conventions, namely the (UNCCD), UNFCCC, and (UNCBD). Sudan is a party to the African Convention on the Conservation of Nature and Natural Resources. Sudan is a party to the Regional Convention for Conservation of the Red Sea and Gulf of Aden (1982). The objective of the convention is the rational exploitation of marine species, coral reefs and coastal natural resources in order to achieve sustainable development for the present and future generations. Consequently, Sudan became a member of the Regional Organization for the Conservation of the Marine Environment of the Red Sea and the Gulf of Aden (PERSIGA), a regional effort supported by the Global Environmental Facility (GEF) to conserve the marine and coastal environment of the Red Sea and to promote compatibility and a balance of use. Accordingly synchronization of efforts and rational utilization of resources are extremely needed to achieve significant progress in this area.

Land Acts and land Tenure Systems of the Traditional Rain-fed Farming in Sudan
Elhadary (2010) stated that, several land acts have been introduced since the colonial era and during the national successive governments aiming to provide the state full authority to control land resources and undermining the traditional communal right of pastoral people. Among these was the unregistered act of 1970, this act has given the government the full power to grab and reallocate the land to the public and private sectors, without taking into account the communal right of utilization and access to land, which is the major source for pastoral livelihood. As a result unplanned mechanized farming has expanded rapidly at the expense of traditional right causing rigorous implications and threat on pastoral economy. These implications include: livelihood insecurity, drop out from traditional sectors, collapse of pastoral adaptation, poverty, rural urban migration, weakening the role of tribal leaders and acute conflict over limited resources.

Several land Acts have been introduced such as act of 1925 and of 1930 the overall objective is to dismantle customary land tenure systems based on common property and to provide the state full power to control and owned lands (Babiker, 2008). 

Forests in the rainfed sector: Possibilities, Tribulations and Opportunities

The sustainability of traditional rain-fed, subsistence agriculture, as practiced across Sudan, is inextricably linked to environmental factors and the health of the ecosystem. When poorly managed or when subjected to poor agricultural practices, it features very low productivity as a result of declining soil fertility, and lack of adaptation to increasing climatic variability, particularly to droughts. For much of traditional agriculture areas, there is evidence of low and variable rainfall patterns. Thus, the major source of agricultural production is focused on the fertile, clay soils of the surface water courses (wadis), where seasonal water flows are more reliable. 

The role of trees and forests in increasing food security and reducing poverty is gaining recognition. A large proportion of the dryland inhabitants depend on forests for subsistence or income. They use trees, in natural forests or on farm, to generate food or cash. In the absence of trees, the harsh environmental factors of wind and water runoff become strong forces eroding the soil. Hence land degradation, productivity decline, per capita grain production decline and the increase in poverty level as well as increasing number of people living in extreme poverty are becoming frequent.

Forests are an important natural resource in the rainfed sector of Sudan providing significant environmental, economic, social and cultural services.  Forests and forestry in these areas face innumerable predicaments, together with a swift degradation in forest cover, loss of biological diversity and various untenable uses that throw insecurity on the future flow of goods and services (FAO, 2003). Some of the driving factors of these problems include increasing food insecurity, inappropriate land use practices, poor market access, declining rainfall and absence of local institutional arrangements for resource management by the community.  

The Forest Law (2002) stipulates that trees should be left standing on 5% of irrigated agricultural lands and 10 percent on rainfed agricultural lands. The effect of these tree belts on reducing evaporation losses, decreasing wind and water erosion and generally mitigating desertification effects led to increased crop productivity and significantly contributed towards food security. However, mismanagement has led to desertification and destruction of watersheds, especially in central and northern Sudan. Scanty tree cover has been removed in many places exposing the surface soil to all agents of erosion. Contributing factors include the expansion of agriculture (mainly mechanized) on forestlands, uncontrolled tree felling, overgrazing, forest fires, prolonged drought periods and erratic rainfall. The role of forestry in poverty alleviation in the Sudan, which has generally been miscalculated, is achieved through its direct support to rural communities, provision of energy and through its contribution to food security (WB, 2009).

The long experience of Sudan in development of forests in relation to out-growers is limited in gum gardens development and gum companies partnerships within the production and marketing chain. Private enterprises and communities got much use in the out-growers developments to direct the relationship towards rural development. Other types of forests out-growers are indicated in the rights and privileges of the communities living inside and around forests reserves to participate in forests establishment and to collect and sell dead wood and non-wood forest products. Such type of partnership enhanced more collaboration between the communities and FNC which resulted in sustainable mutual benefits and services. One of the clear challenges in forest development, and especially in community-based approaches, is to ensure that local communities are provided with sufficient economic incentives in tangible and non-tangible forms in order to encourage them to become involved in sustainable forest management (Gaffar, 2011).

The forest service of the Sudan, in accordance with the Forest Policy of 1986, was required to provide forest products needed by the population. This was carried out by reservation, plantation and management of the forests in all parts of the country. Whereas the people traditionally obtained their requirements of wood and other products from the natural forests, the rate of tree planting inside forest reserves was far below the satisfaction of people’s needs. Large scale forest losses and environmental degradation created a state of vulnerable conditions at various sites within the dry lands of Sudan. (Abdel Magid and Diab, 2012)
Forestry and livestock  
There is an urgent need for revision of livestock policy in Sudan. On account of current peace agreements, new policies and institutions are being established in Sudan that will influence livestock and livelihoods. There are several prospects to build new pro-poor initiatives on the relics of the inconsistent development policies of the past. The issues of overgrazing and desertification have been studied and identified among other causes of desertification and degradation in Sudan. The increases in the livestock populations during the last few decades have indisputably had effects on forests and grasslands. There is an urgent need to determine the human and livestock populations and survey the status of natural resources in Sudan. The increases in the livestock populations during the last few decades have indisputably had effects on forests and grasslands. There is an urgent need to determine the human and livestock populations and survey the status of natural resources in Sudan. 

In accordance with the National Plan for Environmental Management in Post- Conflict Sudan, 2007, various natural and man-made factors have caused deterioration in Sudan's rangelands at a time when improvement in veterinary services and vaccination of livestock increased animal population. Consequently deterioration of range resources was accelerated due to overstocking. Stocking rates are estimated to have increased four or five fold within the past few decades. Due to the pattern of rangelands utilization, where range resources are used in common, large tracts of rangelands are subjected to overgrazing and inappropriate use. 

Generally the land held by pastoral tribes in Sudan is owned and grazed communally. On the other hand, individual or family ownership of livestock is normal and it is often customary for each owner to aim at keeping as many animals as possible, irrespective of the quality of the herd or the availability of pasture. This is partly because livestock are regarded as wealth, and a man's social position and prestige depend on the number of stock he has rather than on money or other possessions. Large numbers of stock are also commonly kept as an insurance against years of drought and famine, on the mistaken assumption that the more cattle a man owns the more likely survive a bad year. 

Impacts of Development Projects on Forestry

Deforestation is triggered by a number of drivers, including conversion for agricultural uses and infrastructure development. The result is shrinking in biodiversity; the destruction of the resource base and livelihoods of many communities. Reserved and non-reserved forests are still subjected to successive encroachments also all protective shelterbelts in cities and assets in different parts of the country were affected. For example, about 24 thousand acres of protective shelterbelts around some cities and states of Khartoum, Kordofan and Darfur 17258 acres were truncated from these belts by 72% for residential purposes and other facilities without following the legal procedures. Furthermore the three states of Darfur permitted UNAMID to establish some camps within the reserved forests where trees have been removed from them, besides 23 forests were destroyed by displacement and war in the states of Darfur.

Of the recent alteration, the linking of deforestation activities by the major development projects like oil exploration and extraction, construction of roads and bridges, dams and extending power lines and communications. The total area expected to be removed from the forests by the current ongoing development projects in particular as a result of dams, electricity, petroleum and mining 2.3 million acres, in addition to the 26 thousand acres is the area of ​​forest encroachment on Darfur and about 2887 acres of riverine forests of Sinnar and Blue Nile states (Table 1).

Projects of the Ministry of Electricity and Dams (The impact of construction and electricity transmission lines and associated projects)

· Heightening Roseires Dam Project

· Upper Atbara and Seitate Project

· Sheraik Dam Project 

· Kajbar Dam Project

· Dakesh, Mugrat and Saballouka Dam Project

· Dal Dam Project

Plan of Electric Power Transmission Projects

The total lengths of circuit transmission lines for the year 2010 is about 8.256.5 kilometer and in the year 2009 was 5.419.5 Km (Roseires- Renk- Rabak - Mashkoor- Jabel Awlia) - Rabak -Tendalti-Obied- Singa Alhawata- Gedaref. Work is under way with a number of projects for electricity transmission like project line carrier of eastern network with length of 316 km, in addition to crossings network of White Nile project, which aims to link the southern regions with electricity and linking the western regions of Sudan across the line of Rabak- Obied and Network Project South Kordofan along 630 km and double line carrier project of Blue Nile with the length of 158 km, besides to the transmission line with length of 200 kilometers and transformation plants in each of Damazin- Geissan- Bao – Umder,  in addition to the following projects:

· Transport Project Fula- Ghibaish Alleit- Umm Kadada- Fasher double line with the length of 551 km

· Transport Project Nyala –Zalingei- Geneina -Kas double line length of 330 km

· Transport Project Fula - Elnehoor double line with length of 100 km

· Transport Project Obied- Barra- Sodere- Hamarat alwiz- Hamrat al-Sheikh in North Kordofan state with length of 245 km

· Electrical interconnection with the Arab Republic of Egypt

· Electrical interconnection with both Eritrea and Uganda.

Table 1. Illustrates areas affected by development projects (Dams, Electricity, Oil and Mining)
	Activity 
	Reserved forests
	Forests outside reservation


	Total area/feddans
	Total area / feddans volume of the expected removal m³ 


	States



	
	Number
	area/feddans
	No. of locations
	area/feddans
	
	
	

	Kenana and Rahad canals
	42
	708743.39
	-
	-
	708743.39
	-
	Sennar, Gadaref, South and east of Gezira



	Rosaries’ heightening and establishment of  Setate Dam


	10
	7132
	16
	37635
	44767
	345296
	Blue Nile / Kassala



	Gold Mining
	3
	14
	19
	252066
	252080
	-
	River Nile, Gadaref, North Kordofan



	Electricity
	8
	528.4
	5
	2279
	2807.4
	24378.34
	North and South Kordofan, Sennar and Gadaref, White Nile, Kassala



	Oil exploration


	
	
	
	
	1306161
	579094261
	Khartoum, Sennar, White Nile, River Nile, Northern, South and West Kordofan, Upper Nile


	Total
	63
	716417.79
	40
	291980
	2314558.79
	579463935.34
	


Impact of the governance system: Power-and wealth-sharing
Past and recent practice of decentralization in Sudan revealed that, the regional governments were entrusted to exclusively manage the forestry resource except planning and training. This transfer of power disappointingly affected the Forest Administration to manage and develop forests and resulted in a total lack of orientation towards sustainable forest development in the country. A number of important factors and development will shape the forest sector in the coming years. In broad terms, forestry like all other sectors responds to macro – level factors these include:

Population growth and changes in demographic features; economic growth; land-use change;  changes in social dimensions; changes in socio-political structures, and issues associated with improved education, welfare, and other social services); and evolution of political orientations and policies (within and outside the sector);  

The adopted federal system has created 17 States in the Sudan. The issues of decentralization and equitable division of power and resources are the emerging issues in the context of governance. One of the determining factors in natural resource management in the Sudan is the federal system and the decentralization process, which was started in 1993.  So far the federal system has adverse impacts on the forests sector.  The environmental and ecological aspects were not taken into account when the states were established. This resulted in imbalances in the distribution of natural resources, where some states have abundant resources, others lack them.  The constitutional Decree No. 12 was issued in 1995 and the States were assigned jurisdiction over agriculture, lands, state forests, livestock and wildlife.  The States considered forests as a revenue-generating source. This led to conflict between the FNC as the institution responsible for forest resources and the States.

The Sudan’s Constitution 1998, has stipulated the formulation of committees that will look into procedures for power and revenue sharing under the federal system.  It is anticipated that more powers will be given to the States as regards natural resource management. This will result in the restructuring of the organizations involved in natural resource management (forests, range & pastures and soils). However, lack of mechanism for effective coordination of activities at national and state levels coupled with institutional and functional changes have affected sustainable management of the resources. Based on the past and current experience the implementation of the federal system, particularly the devolution of forest management powers to the State governments and the sharing of revenue with them led to depletion and mismanagement of the forests and the forest area and the division of responsibilities and benefits regarding forest resources is frequently a source of disputes.

In addition to the policies, acts and legislation, there are ministerial decrees and resolutions issued according to situations that necessitate action towards forests problems. These regulations resulted in some progress regarding forests and tree protection.  
1.  Ministerial Resolution No. 268/1991:
The State is hereby obliged to combat drought and desertification, and reforestation of Sudan and the revolution shall endeavor to support all the national and popular activity in the field of planting trees and expand the same, to give the people of Sudan, its various direct and indirect benefits.  The state shall be obliged by making the Tree National Day, a national occasion, to be celebrated by the 3rd of August of every year. The state shall be obliged by inserting the environmental education in the entire school curriculum, at all the stages, aiming at strengthening the meanings of the environment conservation and maintenance as the concern of all.

2. Council of Minister Decree No. 40, 1997, 
Endorsing the economic sector proposals concerning management and division of the forests wealth within the context of the federal system: 

According to this decree, forests protecting trans-water movement and important federal structures, and forests located on the desert fringes are to become federal forests managed by FNC. On the other hand, established or to be established institutional, community and private forests, are belonging to the authorities which institute them. Other than that, reserved forests, under the process of reservation, or should be reserved, are to be managed by the state concerned. The decree stipulated also that division of royalties from outside reserved forests is to continue on the basis of 40% for FNC, 40% for the States and 20% for the Central Reservation Fund. However, this percentage was changed to read 25%, 25% and 50% respectively by a letter from the FMAF addressed to States Governors. This was substantiated by the increased role of FNC towards rehabilitation of forests, afforestation, reservation and extension services. The Council of Ministers Decree confirmed that federal forests are to continue under FNC management, but at the same time delegated its administration to State Ministers of Agriculture in each state.

3. Ministerial Decree No. 23, 2001 of the Federal Minister of Agriculture and Forestry (FMAF):

On the strength of the above decree, the Federal Minister of Agriculture and Forests (FMAF) delegated to State Ministers of Agriculture, Animal wealth and Irrigation (SMAAWI) specific powers, to be entrusted on them, regarding FNC-State Administration (FNC-SA). The objective of this action is to give the states more authority for controlling, planning, implementation, follow up and good use of their natural resources. The delegated functions include general supervision for the implementation of programmes and plans on forestry affairs; inspection monthly reports and making comments regarding implementation of forestry works in the state, and making the necessary arrangements for the protection of forests; discuss with the state director of FNC the annual work programme and make his initial endorsement before being send to FNC for final approval; supervising and ensuring implementation of forests legislation in coordination with concerned institutions in the state; supervise the implementation of the Memo of Understanding signed between FNC and the states; and ensuring that division of royalties is in accordance with the agreed percentages.

This complexity of environmental problems and related factors requires a comprehensive and coordinated environmental management policy and legislation. Protecting and restoration of the forest heritage of Sudan is a complicated undertaking. The FNC has been set up to provide both services and products and it’s identify as a service-oriented corporation reflects the importance attached to it. FNC has inherited a multitude of problems therefore support and commitment from government and donors are necessary to realize the sustainable management of Sudan’s forestry resources.  

Main Stakeholder in forestry 
A selection of as many relevant stakeholders as possible was made, and it was analyzed what role each of them should play in the strategy, according to their specific mandates, capabilities and comparative advantages. From the preliminary review made to identify relevant stakeholders, it is expected that key stakeholders like the Ministry of Environment, Ministry of Agriculture and FNC would play significant role while others would have coordination and supporting role. Other stakeholders recognized include:

· The Ministry of the Environment, for its mandate as a policy maker and potential to play a coordinating role;

· Ministry of Agriculture

· Ministry of Animal Wealth

· Ministry of Finance and National Economy

· FNC, for having a large experience in the forestry sector 

· Community organizations such village development committees and community/producer organizations.....etc 

· State and local government authorities, for being responsible for agriculture and local development.

In collaboration with States and other stakeholders, the FNC has a mandate to realize the productive and protective roles of forestry resources in the Sudan. In this respect, FNC has the following functions:

· Formulating policies for the management and development of forest resources, and the rules and procedures that promote wise utilization of forest stocks and achieve full protection of the environment; 
· Proposing laws that promote the implementation of the approved policies for the management and conservation of forests; 

· Implementing forest policies through technical supervision of all forests, at the national level; 
· Raising awareness on appropriate management of forests and trees among responsible persons, citizens and investors;

· Conducting surveys, and formulating appropriate plans, for forest inventory and development, at the national level;

· Increasing the area of reserved forests up to a minimum of 20% of the total area of the country; 

· Intensifying afforestation efforts, for the purposes of environmental protection and forest resource production, while promoting popular participation in such efforts;

· Encouraging the establishment of forests, and striving to provide sufficient seedlings, and technical advice; and

· Developing the production of gums, especially Gum Arabic, and other non-wood forest products.

FNC is also anticipated to co-ordinate the activities of various bodies with the aim of implementing policies for forest management and to combat desertification, undertaking research, and levying fees on forest produce in accordance with the existing legislation or as approved by the relevant minister. FNC is governed by a Board of Directors (BOD) comprising representatives of all relevant sectors. A General Manager (GM) conducts the daily operations of FNC and is assisted by a Deputy General Manager, the heads of pertinent administrative units, and 16 directors of state forests. The corporation’s strategies and programmes are influenced by developments in the science and practice of forestry, and other related disciplines, through partnership and collaboration with many regional and international organizations.

Prior to the strategy implementation, a stakeholder survey and analysis should be carried out to facilitate improvement of different projects and activities designs with respect to the role of stakeholders

Research Gap

Though large numbers of qualified persons and a considerable number of institutions are involved in environmental research activities, the outcome is far below the aspirations. Environmental research, like other research fields, needs long time, incessant and guaranteed flow of finance and consistent infrastructure. Regrettably, all these requirements are not always available and easy to obtain in Sudan. Investment in research in Sudan comes in the tail of priority list of financing institutions and investors.

Lack of coordination among researchers, and in turn between institutions, makes the use of the meager resources injudicious and the information fragmented and difficult to obtain. Lack of coordination is one of the many negative results of absence of unified research plans and strategies (National Plan for Environmental Management, 2007).

Need for a relevant paradigm : Successful Stories and lesson learnt in forestry 

Gireigikh Project-Northern Kordofan State
The community-based rangeland rehabilitation for carbon sequestration project, carried out in the Gireigikh Rural Council area in Sudan, it was designed specifically to promote climate change adaptation and mitigation actions through biodiversity conservation. The project is based on the premise that natural resource management actions such as revegetation of degraded or vulnerable lands and the promotion of sustainable agricultural practices are important components of an adaptation strategy. Sustainable grazing methods, including rotational grazing and fodder conservation, have been adopted in some areas and farmers have been planting more drought-tolerant species of crops. Seedlings of native trees have been cultivated and planted in rangelands and forests to help stop the encroachment of sand dunes and provide shelterbelts for croplands. The following matrix summarizes the success story.
Community Based Rangeland Rehabilitation for Carbon Sequestration
	Objectives and Key features


	Results and impacts 
	Tools and scrutinizing processes and recommendation for future interventions

	The project was carried out in the Gireigikh Rural Council area, Northern Kordofan. 
It was designed specifically to promote climate change adaptation and mitigation actions through biodiversity conservation.

Project successfully combined needs of the local communities with long-term goal of carbon sequestration.

Highlights the nuances and issues related to carbon accounting, such as establishment of baselines, project boundary, time-scale of project versus carbon benefit, and attribution of carbon benefits from positive leakage.

Demonstrates the potential scope for carbon sequestration in semi-arid areas if extended over larger spatial areas.


	Revegetation of large tracts of land and restoration the balance between methane production by animals and carbon sequestration by vegetation.

The social and economic well-being of the communities throughout the Gireigikh rural Council is integrated into the project.

Development of alternative livelihood options which reduces pressure on local biodiversity.

Sustainable grazing methods, including rotational grazing and fodder conservation, have been adopted in some areas.

Farmers have been planting more drought-tolerant species of crops.

Seedlings of native trees have been cultivated and planted in rangelands and forests to help stop the encroachment of sand dunes and provide shelterbelts for croplands.

The seeds of native trees, shrubs and grasses have also been spread across rangelands to help maintain vegetative cover, improve fodder production, increase soil fertility and increase rates of carbon fixation.

5 kilometers of denuded sand dunes were re-vegetated and stabilized and further 195 km of windbreaks were constructed, buffering approximately 30 farms.
	Participatory rural assessment methods.

Carbon accounting methodologies. 

The promotion of powerful and competent local government systems should be an important complement to locally focused rural development projects.

It is recommended that such demonstration work be applied with some modifications to other parts of the country to ensure forestry and range development in Sudan.




Nabag Forest-Southern Kordofan State
Nabq Forest (situated in the Southern Kordofan State) is one of the reserved forests since 1961, degraded by natural factors and human activities, which led to the loss of tree, cover in this forest. Raising awareness regarding the importance of the forest and the production of gum led to increase willingness of people in the application of agroforestry system (Hashab + crops) within their holdings in order to boost the productivity of agricultural crops and income. Furthermore the local people prefer to plant Acacia senegal trees in the forest. Generally the implementation of the rehabilitation program of the Nabaq Forest through public participation, which included 500 families (about 4000 people) from communities around the forest played an effective role in the economic domain by increasing income of the beneficiaries and socially through linking these communities and families with the production  areas and environmentally by planting more than 5000 feddans of trees in addition to reconstruction of private Hashab gardens around the forest, which amounted to more than 1710 acres. It is also noted that most of the people of the area are willing to participate in the rehabilitation program of Nabq as stipulated by the socioeconomic study which has been conducted by a forestry team from the Forests National Corporation. This study was carried out on participating communities in the restoration program of Nabaq forest through agroforestry system, which began in 2004 and is still going on so far as the total area that was rehabilitated by seeds and seedlings 5900 acres until 2011. This study showed the success of the program, which was implemented in Nabaq forest through the involvement of communities around the forest, where these communities characterized by divergence in the rates of different age groups between 20 and 50 years old (Quranic school, basic, secondary and tertiary) comparative to illiteracy, which did not go beyond 26%. Agriculture in these communities is the main source of income. The forestry and agricultural residues of these communities typifies the fundamental source of energy for 96% of citizens around the forest. Moreover 85% of the citizens own animals, mostly goats, sheep, cows and a few camels.

The agricultural and forestry residues represent an important source of feed as well as some areas of natural pastures. On the other hand, agriculture is the main profession to most citizens, but the percentage of those who have land does not exceed 5% where the rehabilitation program of the forest  provided land for cultivation for more than 70% of citizens who have area of ​​land allocated to them inside the forest as individuals or groups ranged between 1.5 acres to 72 acres they cultivated crops predominantly Sudanese beans and cowpeas, sesame, corn, Hibiscus and most of these crops are crops of high economic value in the markets.

This study revealed the eminent interest of the people regarding the forest after the implementation of the restoration program of the forest through their involvement. The successful implementation of the program has led to raise environmental awareness amongst the participating communities and state Government officials on the importance of forests and the role that could be played by these forests in the stability of rural communities and improve the livelihoods and food security. This has been shown through field visits of the state officials and the comments of all who have visited this forest. More than 90% of the citizens confirm that revenues from the implementation of this program were economically, socially and effectively contributed to reducing poverty in the area around the forest. Where the beneficiaries confirmed that productivity inside the forest represented a factor in increasing the income of beneficiaries compared to the productivity outside the forest reserved this was supported by an analysis of information collected about productivity of agricultural crops within and outside the forest. The implementation of this program has led to foster the income of beneficiaries averaged 145%, which helped a lot in reducing poverty of the communities.

The application of this program attracted the attention of decision makers and the implemented projects in the area where Revitalizing the Sudan Gum Arabic Production and Marketing Project was a strong supporter of this experience through the implementation of programs for building capacities of beneficiaries and providing financing services, water services and transportation and provision of seeds and seedlings for re-farming gum gardens of the citizens. The provision of an integrated package of technical work and extension services by the FNC and project has led to enhance the level of gum arabic producers and increase their numbers, where more than 50% of them participated in the production processes of gum arabic and this has led to boosting their annual incomes. The following matrix summarizes the success story.

	Objectives and Key features


	Results and impacts 
	Tools and scrutinizing processes and recommendation for future interventions



	One of the reserved forests since 1961 (situated in the Southern Kordofan State).  

implementation of the rehabilitation program of the Nabq Forest through public participation

The programme included 500 families (about 4000 people) from communities around the forest.

Agriculture is the main source of income in the study area.

Percentage of those who have land does not exceed 5%. 
	Increase willingness of people in the application of agroforestry system (Hashab + crops) within their holdings.

Boosting the productivity of agricultural crops.

The programme played an effective role in the economic domain by increasing income of the beneficiaries.

Socially through linking these communities and families with the production areas.

Environmentally by planting more than 5000 acres of trees in addition.

Reconstruction of private Hashab gardens around the forest, which amounted to more than 1710 acres.

The majority of the people in the area are willing to participate in the rehabilitation program of Nabq.

The forestry and agricultural residues of these communities typifies the fundamental source of energy for 96% of citizens around the forest.

The rehabilitation program of the forest provided land for cultivation for more than 70% of citizens.

Attitude of the communities have been changed toward the forests and the way of their management where most of the citizens (97%) authenticated their aspiration to participate in the rehabilitation of the remaining area of the forest and its management as partners with the FNC (A win- win partnership) where they can participate physically, mentally and by money.

Increase in productivity of Groundnuts attributes 46% in Sesame by 50.5% in Melon increased by 39.8% in the Cowpea by 42%. 


	Participatory Rural Assessment methods.

Structural Questionnaires.

Socioeconomic study which has been conducted by a forestry team from the Forests National Corporation.

It recommended replicating this model in other areas of related environmental setting.

More comprehensively studies should be conducted in the natural reserved forests to achieve the optimum stage of sustainable forest management. 


Revitalizing the Sudan Gum Arabic Production and Marketing Project

It is understandable that the gum Arabic sector experienced marvelous problems that necessitate immediate corrective measures. The Government worked towards eliminating the difficulties threatening the sector and the Forests National Corporation (FNC) played an effective role by helping to form the Gum Arabic Production Associations (GAPAs). It was apparent that a major developmental activity is considered necessary to support the Government renovating commitment and utilizing GAPAs as a pertinent platform for moving forward. “Revitalizing the Sudan Gum Arabic Production and Marketing Project” was developed to meet that need. The Project is funded by Multi-donor Trust Fund and IFAD, Implementing Agency is Forests National Corporation (FNC), community activities implemented in different Localities in Blue Nile, Sennar, White Nile, North and South Kordofan states.  A package of activities were designed to bring GAPA members and leadership to a level of knowledge and competence which will allow them to take full long-term responsibility for their own economic development, with respect to gum Arabic production and marketing, but also for other produce as many of the skills they will learn for gum Arabic will also be relevant for other crops and agricultural produce. These include: Selection of participating GAPAs; capacity building of GAPAs; Operation of the loan mechanism for gum Arabic production; Operation of the matching grant mechanism for productive infrastructures. 
The following matrix summarizes the success story.

	Objectives and Key features


	Results and impacts 
	Tools and scrutinizing processes and recommendation for future interventions

	The Project development objective is to increase the production and income of small scale gum producers in selected areas of the gum belt through improved performance of the production and marketing systems.


	The Project implemented a total of 46 Matching Grants sub-projects for GAPAs' infrastructures with a cost of US$ 898,000. These included:

14 water reservoirs, 12 gum stores, 16 tractors and 4 water stations and haffirs (traditional water reservoirs).

A package of training courses and workshops for GAPA members focusing on GAPAs' Executive Officers was implemented. A total of 475 members participated in 23 training sessions on Microfinance and Financial Management.

A total of 122 Agro forestry Training Sessions were held for GAPAs members in their villages. The number of Direct Project Beneficiaries increased from 9571 to reach 11346.

The women percentage also witnessed an increase to become 25%. 

Main achievements include; Sector reform studies (Base Line Survey; Auction Markets Study; Value Chain Analysis Study; Design of training and capacity building programme),  Microfinance.

A total of 130 GAPAs were directly supported.


	The project initiated Training Needs Assessment (TNA) study as key to acquire knowledge and build skills for the effective implementation of project objectives.
The TNA was conducted in a truly participatory process that involved the GAPAs, Locality Coordinators, and extension and nursery staff.

Observation using a checklist to assess the skill gap of the staff.

Questionnaires for assessing the attitudes. 

It is high time for the project to produce a manual for gum Arabic trees with particular reference to Acacia senegal and Acacia seyal.  

It is important for the project to arrange study tours for GAPs members to see the successful models which can be replicated in other sites.




Summary of the main Challenges to the sector

· Sudan is lacking a comprehensive policy and legislative framework that deals with land use in an integrated way.

· Reducing the high deforestation rate

· Addressing the deforestation Drivers 

· High dependency on forests for energy

· Rangelands are subjected to overgrazing and inappropriate use.
· Protection and conservation of existing natural resources 

· Forest policies and environmental laws lack the tools required for their effective implementation and necessary elements of monitoring and evaluation.

· Involvement of different stakeholders 

· Related Sectors Policies review and institutional reforms
· Modification of farming systems

· Unplanned mechanized farming has expanded rapidly at the expense of traditional right causing rigorous implications and threat on pastoral economy.
· These implications include: livelihood insecurity, drop out from traditional sectors, collapse of pastoral adaptation, poverty, rural urban migration, weakening the role of tribal leaders and acute conflict over limited resources.

· Adoption of new farming system integrating trees, agriculture and livestock.
· Sustainable forest management and participatory management.
· Lack of coordination among researchers 

· Investment in research in Sudan comes in the tail of priority list of financing institutions.
· The urgent need to determine the human and livestock populations and survey the status of natural resources in Sudan.

· One of the clear challenges in forest development is to ensure that local communities are provided with sufficient economic incentives in order to encourage them to become involved in sustainable forest management.
Way forward

The Strategy

VISION 

Forests and natural resources in the rainfed traditional agricultural area will maintain a sustainable balance of environmental, economic and social values needed by communities. Forests resource conservation and sustainable management as the core strategy for the development of agricultural sector particularly traditional rainfed eco-agriculture zone to augment agricultural productivity provide sustainable yields of forest products and services and create wealth to support local, state and national economies
The strategy seeks to modernize forestry so it plays its part in the industrialization and modernization of rural agriculture, hunger eradication, poverty reduction for people in mountainous areas, and environmental protection.  it is strongest on the need for clear ownership conditions for land and forest use so they can receive benefits from that transaction. It also discusses the enforcement of land laws, providing guidance on the responsibilities involved in this activity.

· The need for the new Forestry Development Strategy
· Real concern
· Policy and legislative changes

· Forest related livelihood strategies
Guiding principles to support the strategy vision 

· Forest ecosystems are managed to maintain their ecological integrity, productive capacity, resiliency, and biodiversity.

· Management practices are to respect all forest land use and forest values.

· Partnerships and participatory Sustainable Forest Management (SFM).

· Maximization of economic and environmental benefits from the forest resource 

· Adaptive management principles are to be applied in the management of forest ecosystems.

· Conservation and protection of forest eco systems and biodiversity

The objectives of the Forest strategy

· To promote participatory, sustainable and integrated natural resource management

· To encourage communities to manage their natural resources in an integrated and sustainable manner. 

· to adopt  policy and environmental measures for the devolution of communities rights over natural resources 

· Maintain sustainability of financial resources required for increased incomes and better livelihood for the communities.

 Key activities for implementing the strategies 
A number of activities can be proposed for implementation by various agencies including Government authorities such as FNC or Universities, NGOs, UN agencies and donors 

Short-term Measures and Actions 

Formulate and implement specific projects for the reforestation of burnt, denuded and degraded areas and revise implemented Forest Management Plans. This will serve to reverse environmental damage, protect water sources and courses and provide employment opportunities particularly women     

Long-term Measures and Actions 

Formulate and implement specific projects through a well structured participatory process for:

· A full-fledged demand survey for wood and NWFP. The Demand survey of 1995 clearly indicates that such services sectors as road café/tea houses are extremely extravagant in wood use. 

· A full-fledged forest and range resources inventory and subsequently formulation of sustainable forest management and land use plans in targeted areas. 

· Restocking of the Gum Belt in targeted areas with sizeable components of tree planting everywhere within the belt for the purposes of improving livelihood, poverty reduction and  environmental conservation  

· Conservation  of remaining forest cover and trees outside forests for soil amelioration, protection of catchment areas, water resources , hilly areas , sand-dune fixation,  protection of agricultural land & crops,  protection of human settlements and protection of range resources and wild life habitats

· Reforestation and afforestation of denuded and degraded forest reserves, forest & woodlands and trees in the landscape 

· Introduction of  alternative  building materials other than the use of woody materials and mud bricks fired with wood 

· Introduction of energy alternatives and energy saving methods and devices  to reduce the consumption of fuelwood and charcoal and release the pressure from natural forests 

 Main Feature of Technical Programs

Specific needs to be addressed 

1. Development of human settlements 

2. Natural recourses : Rehabilitation, development, conservation and sustainable management program  

3.  Livelihood, income-generating, poverty reduction and food security activities

Development of Human Settlements in targeted areas

Rural Areas 

It is crucial to start with rural areas to reduce and halt of rural migration into urban centers.

One of the development problems in Sudan is the absence of a national land use plan/policy .This is one of the main root causes of conflicts in Darfur and other areas. Natural resources assessment and land use planning is a first priority for any development program. 

Model Villages
A model village should be planned to meet the sustain inhabitants’ current and future needs: Housing made of stones or clay bricks that produced by using furnace oil”, crude oil, natural gas, LPG or wood from sustainably managed natural or planted forests should be encouraged.
The proposed integrated services:

· Extension :( Agricultural, forestry, veterinary , environmental) to improve crops, domestic animals, horticulture and forest trees, use of improved stoves whether they used wood or fossil fuel

·  provision of seeds, tools, and training in agriculture and forestry 

· Curricula development, teacher training, capacity building in basic education and training of management of educational institutions

· Strengthening culturally appropriate conflict mitigation mechanisms and skills to deal with issues of resource based conflict 

· Empowerment of communities through capacity building to work together to plan, implement and monitor their development strategies and plans to meet their needs and prevent the future resource based conflict

Natural Recourses:  Development, Conservation and Management

Capacity Building

Lack of capacity is a fundamental obstacle in implementing sound environmental programs. At local level the intervention of Natural Recourses Management Program includes forestry that consistent with local conditions, socioeconomic and environmental needs. 

Policies and Legislations

The enforcement, development and revision of policies and legislation that govern natural resources are very essential to ensure that the goods and services derived from the natural resources meet present-day needs while at the same time securing their continued availability and contribution for future generations. Development of strategies for meeting the conflicting demands of society on forests products at the local, regional, and national levels are very essential. Forest policies to be effective they have to be conceived with other related public policy addressing socioeconomic and environmental goals. 

Extension & Awareness Raising 

It is very important to address the need to facilitate adequate participation of local communities and to respect their rights and interests. The 1st step for execution of technical environmental program through participatory approach is to raise the environmental awareness of local communities, improve their capacity building and promote education and awareness relating to environmental programs among senior policy-makers, political leaders as well as the general public. Socio-economic and environmental contribution of forests is substantial as reflected in income generation and livelihood support in addition to environmental protection and forest conservation. Under dry conditions in the Sudan, with fluctuating rainfall and other aspects of climatic change agriculture, forests and other natural resources activities become highly vulnerable to droughts and famines. Under such conditions the role of forests is significant particularly in integrated land use systems. 

Forest Management 

Forest management has always been a tool for managing forest recourses. Any environmental activities at war and conflict affected sites should consider sound management methodologies such as inventory, planning, organization and control. These entire components are obligatory for forest management, and it will act as means of identifying what can be done to enhance and protect the values and aspects of recourses that are most important. 

Livelihood, Income-generating, Poverty Reduction and Food Security Activities


The contribution of forests sector to the national economy is greater than official estimates. The per capita consumption of fuel wood is 0.7 cu m/annum which when converted into Ton/oil Equivalent (TOE) could be valued at nearly 2.0 Billion US dollars. Moreover, the non-wood forest products are diverse and have substantial contribution in the livelihood at the household level and at the national economy and the extent of environmental protection and conservation of biodiversity in relation to plantations or natural forests is very wide. NWFP have also attracted considerable global interest in recent years due to the increasing recognition of their contribution to environmental objectives, including the conservation of biological diversity. NWFP include products used as food and food additives (edible nuts, mushrooms, fruits, herbs, spices and condiments, aromatic plants, game), fibers (used in construction, furniture, clothing or utensils), resins, gums, and plant and animal products used for medicinal, cosmetic or cultural purposes.

Role of Non-Wood Forest Products in Food Security in Sudan

It is documented that the role of trees, whether in the form of single scattered farm trees or as bush-land, is that of soil fertility restoration and protection against erosion. Furthermore, trees and forests do not only improve the natural rangelands but also provide browse which is often the solitary fodder available at critical times of the dry season and during drought years. Trees and forests comprise the main source of wood energy at low cost. Most of the energy consumed in the Sudan (about 80%) is obtained from the trees, used by all segments of the population, rich and poor. Forest products provide the foundation of many local and national economies in addition to ecological and social services (Abdel Magid, 2001). 

Non-Wood Forest Products (NWFPs): Gum Arabic, which is obtained from Acacia senegal and Acacia seyal, is the most important NWFP in the Sudanese economy, both as a cash earner for farmers and as a foreign exchange source for the country. It provides employment for approximately 2.5 million of the rural people in the Gum Belt of the country during the dry season (November–March) when other cash-earning opportunities are scarce. NWFPs have good potential to contribute to the economy of Sudan at the local and national levels. Gum Arabic is the major forest product in Sudan and the country is the biggest provider of this commodity on the global market. The gum gardens, managed on successive rotations in the bush-fallow system, result in soil fertility restoration at the end of the rotation thus boost the food security. During the bush-fallow the A. senegal produces gum supporting livelihood and contributing in poverty reduction. The gum Arabic gardens have historical supported Sudan’s economy at the household and at the national levels.

Recently, gum producers’ associations entered into partnerships with gum garden developers in connection with management of Acacia forests. The role of gum farmers is contained in growing the acacia tree gardens and collecting the gum and selling it to retailers, while the role of the gum company is to promote the gum marketing. Private enterprises (like Jandail) and communities benefited from these out-growers developments, which could be directed to rural development. Though the rights and responsibilities of the different partners in the gum Arabic out-growers system is not documented it is institutionalized in the sense that the FNC is guarding and enhancing the system towards satisfactory production conditions and gum marketing, particularly in connection with gum producers’ association.

Other NWFPs of economic importance include resins, fibers, honey, bees wax, fruits, leaves, foods, game, fisheries, and aromatic and medicinal plants that grow in the forests. Most of these products are harvested for home consumption, local sales and, to a limited extent, for export. Fibers constitute important raw materials for the cottage industry and items of domestic trade, especially for making ropes and mats. Browse leaves, twigs and fruits contribute to sustenance and productivity of livestock. It is more important during the dry season and during drought years for animal survival, contributing 30–37% of animal feed. That is why nomads move over long transhumance corridors from the semi-desert areas of northern Sudan to the savannas of central and southern Sudan. Such movements constitute means of economic exchange of animal products for agricultural products between the nomads and the settled cultivators. (Abdel Magid, 2002).

Several investigations have shown that, in addition to their fundamental contribution for pollen dissemination, insects may contribute significantly to livelihoods in both rural and urban areas. FAO (1995) notes that insects are also important NWFPs that poor people gather, particularly women and children. Insects are a popular food in many cultures all over the world, be it as an occasional delicacy or as a replacement food in times of shortages, droughts, floods or war.

In addition to gum Arabic, there are some others NWFPs, like tannin from A. nilotica , fruits from adnsonia digitata, grewia tenax, zizphus spina Christi, and oil from Vitelaria paradoxica, which are potential commodities for local markets and for export. Except for gum Arabic and other gums, systematic studies and research on non-wood products are not available. One of the major first studies that gave general indicators and statistics on the importance of such products for the Sudanese economy is the study conducted by Mahir and Eldoma (1995) on the utilization and marketing of NWFPs which was presented within the framework of the national survey of consumption of forest products in 1995. 

Role of trees in food security and fodder            

Sudan forests extend across several agro-ecological zones, which imply the existence of a variety of fauna and flora species. Traditionally, forests of Sudan have been managed by forest-based communities to satisfy their needs for forest products. An accumulated indigenous knowledge with respect to the local use of trees and forests to provide food and other non-wood materials has been recognized. Local communities have explored the use of different parts of trees as food, medicines, fibers and other uses. Badi (1993) prepared, from available literature only, an exhaustive list of forest species bearing non-wood forest products. The list includes above 150 tree species. Out of these species, 90-produce food, 61 produce medicinal products, 19 produce fibers, 20 are used to produce industrial products, many of which are exchanged on a commercial basis in the internal as well as the external markets. Forest fauna is also contributing to food security through the provision of different kinds of bush meat. Permitted hunting in hunting blocks is targeted against some wildlife species that are known for its quality meat. While the later is connected with tourism, local communities share the former. During the periods of drought that hit the Sahel, the fruits of Cordia africana and the fruits of Boscia senegalensis were used extensively by local people as famine foods. Forestry was making the difference between being and not being for rural communities at these critical moments. 

Range Rehabilitation Programme in semi arid land in Sudan. A case study of Malwia range site

Cost/benefit of Range Rehabilitation Programme in semi arid land in Sudan, (A case study of Malwia range site). This research concern eastern part of Sudan, it assessed and valuated benefits of range rehabilitation practices that have been conducted within the framework of Range and Pasture Administration activities during 10 years period, in Malwia range site, practices was evaluated by socio-economic cost/benefit technique. Results obtained showed that combinations of improvement practices were profitable since internal rate of return (evaluation indictor) was 94 percent, which is greater than cost of capital. Further results showed that the programme promoted socio-economic life at community and household levels. Moreover, the programme through its utilization policy gained confidence as well as willingness to participate in similar activities (Abdel Rahim, 1996).
Major management of farming system

Many studies indicated that the negative environmental costs of civil conflicts and war in Darfur, Kordofan and Blue Nile have increase substantially beyond the conflict zones. Studies have showed that the cost of conflicts in terms of ecological degradation has been too high. Increasing trend in the sole crops commercialization has questioned the sustainability of the traditional gum Arabic agroforestry (Bush-fallow) system in western Sudan. This shift in the farming system from a traditional sustainable system to more commercialized one has resulted in a drastic decline in soil fertility, decreased crop productivity and low gum Arabic production. Therefore, identification of alternative options and incentives are required to ameliorate the negative environmental effects of increasing commercialization trends (Tarig M. G, 2012.)

Agroforestry
Agroforestry is a farming system where crop cultivated spatially, temporally or both with trees. An example is the practice of this system in general assessment of forest linkage and relationship with food security and poverty alleviation in Darfur States. The system is consisting of alternate rotations of agricultural crops and a bush fallow of the gum Arabic production tree Acacia senegal. The system is probably maintaining both an ecological and socio economic balance.

Shifting cultivation that has been practiced in such areas can be referred to as the oldest form of relationship between forest linkage with food security and poverty reduction and also the oldest linkage between communities living close to the forests and the forest authority. Agroforestry includes:

· Bush fallow system

· Shelter belts and windbreak a round farms

· Scatter trees on farm

· Taungya

· Haraz Agroforestry system

Gum-arabic bush fallow

Elsiddig etal (2006) reported that the bush – fallow practice is kind of agroforestry production system developed and controlled by farmers. It is based on indigenous knowledge associated with gum production system acquired by farmers in the gum belt communities over long time and continuous to be developed and inherited through generations. Acacia senegal is grown in agroforestry systems in the Sudan in "gum gardens' for gum as well as to restore soil fertility. Five-year-old trees are ready for tapping, and production peaks between 7 and 15 years. In Sudan, a traditional bush-fallow system is followed with a 20-year rotation during which time Acacia senegal is grown for 15 years. Agricultural crops are grown for five years (sesame, sorghum, groundnuts), followed by five years with young, unproductive A. senegal trees, which later produce gum during the last 10 years of the rotation. Corresponding to this rotation, 1/4 of the land is kept in agricultural crops, 1/4 in young unproductive trees, and 1/2 in productive trees. Controlled grazing is practiced after the trees have reached age four and under productive trees after the gum has been harvested. Wild trees are harvested during the dry season for gum exuded from cracks in the bark (Abdel Magid and Warrag, 2011).

Agro – silvo – pastoral System: 

Many environmental problems in Sudan occur in areas lies within the low and high rainfall savanna, the main source of income in these areas is the traditional rain fed agriculture. The adoption of Agro – silvo – pastoral System and water harvesting technique would contribute to mitigating poverty and to enhance food supply. This will consist of growing agricultural crops in the same area with tree species during early years afforestation, and it aim at food production by the use of shade-tolerant food crops that do not endanger the tree species. Once forest stands pass the seedling stage, they are treated by different processes.

Introduction of this system could be brought about by organizing communities in different areas and provision of necessary inputs together with technical knowledge. The specific objective of these components is to increase food production on sustainable basis with optimal management of natural resources through participation of local communities thereby meet more of their basic needs. One of the important tasks of Agro – silvo – pastoral System should be to find ways to maintain stability in ecosystems that have not yet been seriously impacted. Agro – silvo – pastoral System program would be directed towards tackling the immensely difficult task of rehabilitating degraded lands and creating considerable land management systems that will fulfill the objectives of the system. A number of environmental friendly activities are envisaged which will provide employment opportunities and contribute effectively in poverty reduction in settlement areas  
The Faidherbia albida agropastoral system 

Faidherbia albida is protected and kept in millet fields in western Sudan. Branches and foliage are lopped on a rotation system about once every 3 to 5 years and fed to livestock, which readily consume them. The total economic output of the system for the farmer is probably about three times greater than in open-land millet cultivation. In addition, soil fertility is maintained and soil erosion is kept at a minimum, unlike in open-field conditions. Millet is cultivated under and between the trees; as light interception by tree canopy during the millet growing season is negligible, the shade factor has no influence on the crop grown under the trees. The crops and trees also do not compete for sunlight because the trees have shed their leaves, and F. albida trees also provide little competition for water resources, even when planted at 4 by 4 meters away from each other. While most scientists are attracted to F. albida in sub-Saharan Africa, the same idea is applicable in many other areas with other types of acacia.  For example, one study, performed in Blue Nile Sudan, showed that Acacia senegal under different climates perform similarly in terms of nitrogen fixing, and that in turn increases with the age of the tree (Raddad, Salih, Fadl, Kaarakka & Luukkanen, 2005 In: Abdel Magid and Warrag, 2011).

Gum production

According to FAO NWFPs in the Near East sub – region, Gum Arabic is considered to be one of the most important NWFPs in Sudan. Producers have inherited their experiences and knowledge in dealing with gum from their ancestors. More than five million citizens are working in planting trees and marketing of gum Arabic in the Sudan. Gum was the main factor and cause of stability in the arid rural areas of Kordofan, Darfur and Blue Nile regions where all community members (men, women, and children) participate in gum arabic production process i.e. tapping, collection, sorting, cleaning   and marketing. A preliminary conclusion from study conducted by World Bank’s Post Conflict Trust Fund and by the United States Agency for International Development (2012) revealed that  the medium-sized farms of about 45 feddans in South Darfur, using a gum arabic ecosystem to produce gum arabic, annual crops and livestock, can be a financially and environmentally sustainable enterprise as a family farm.  While gum arabic makes only a modest contribution to net farm income, its contribution is felt more broadly because it provides a conducive physical environment for crop and livestock production leading to high productivity. 

Sericulture

Sericulture provides diversification weather practiced in forest areas, arable lands or river bank.  Diversification has a positive sign on the environment. Sericulture is an industry of small scale labour and this will create jobs in the rural areas and cut down the movement towards big cities. The silk production started successfully in Sudan through project donated by Korean International Cooperation Agency 1994 in Gezira, Sennar and Blue Nile States. Different varieties of Morus sp. In addition to provision of needed capacity building programs for formal and informal staff have been provided by this project? The training   covered establishment of farms and silk production technique. Sericulture  is  the  component  of  mulberry  tree  and  silkworm,  however,   mulberry production should be in areas of high rainfall  and areas where irrigation is possible.  

Bee-keeping activities
Bee-keeping based on the indigenous African bee (Apis mellifera) has always been a rural activity practiced in different areas of Sudan.  What is needed is the provision of modern hives, training and facilities for straining and packing of both honey and wax, and subsequent marketing
Establishment and rehabilitation of forest nurseries 

Establishment central forests nurseries in the targeted states for production of required seedlings of such species as Hahsab, Teak, Eucalyptus and Bamboo for planting in reserved forests, community forests, and individual homes together with seedlings of horticulture as mango, papaya, guava and lemons. Other community nurseries should be constructed at different localities with the idea of income generating activities and educational purposes. These nurseries should be provided with equipment, training center and seedling distribution means. 
Rehabilitation of degraded agricultural lands: 

Based on successful practices in restocking of the Gum Belt in Kordofan and Darfur continuation of such activities, thousands of hectares (ha) can be restocked with Hashab (Acacia senegal) trees and other tree species through agroforestry. The Forests National Corporation led the effort which resulted into formation of about 500 gum producer Associations (GPAs) that involve more than 24 thousand households (about 200 thousand members; women constitute about one third of the total number). The GPAs will be built on the enhancement of the gum producing tree cover for increased productivity within the integration of the farming system prevalent in such areas. 

Rehabilitation of destroyed and degraded forest reserves 

The seedlings produced and seeds collected will be used to rehabilitate the reserve forests destroyed during war and conflict through involvement of adjacent local communities using Taungya system in the different States. These forests should be sustainably managed in the future with participatory management approaches for woody and non woody products.

Desertification and adaptation control program 

Improved infrastructure in the traditional rainfed farming areas will be essential for improving access to markets, the first priority should be to improve the incentives for traditional farmers to invest in improved technology and increase production. Major adaptation activities and needs that have been identified by stakeholders during the NAPA process across the 5 ecological zones are very applicable for the traditional rainfed sector in Sudan. These adaptation measures are recommended by the NAPA study as follows:

· Community-based forest and rangeland management and rehabilitation; replacement of household goat herds with sheep herds to reduce pressure on fragile rangelands;

· Lessening of pressure on local forests through use of mud brick building design and alternative energy sources;

· Land use conversion from agricultural activities to livestock raising;

· Strengthening of agricultural and veterinary extension services, including demonstration;

· Introduction of drought-resistant seed varieties,

· Afforestation of areas denuded of trees for building construction and firewood;

· Drought early warning systems for disaster preparedness;

· Extension services in agricultural capacity strengthening for small-scale farmers; and

· Protection and/or rehabilitation of rangelands, including construction of shelterbelts to reduce windstorm impacts.

Forestry Extension 

String and effective forestry extension program is required for tree planting through different programs namely  Community forestry (Community forests); Villages’ forestry program (village woodlots.); School forestry program (School woodlots, wind break), Women forestry program (women woodlots, home tree nurseries.), Urban Forestry (streets, institutions, greeneries …etc) and Farmer forestry program (Agroforestry, shelterbelt, windbreaks)

Coordination Mechanisms 

There is essential need for sustained partnership between all actors at local, national, regional and international levels in management, rehabilitation and reconstruction processes. Unless there is a coordinated, genuine partnership between GOS, local communities & authorities and NGOs, it is impossible to generate sustainable livelihoods for the communities in the rainfed sector. The coordination mechanism at the national level is very essential to ensure consistency in the natural, economic and socio-economic environmental policies through regular communication between FNC and the other related sectors, and to increase exchange of information and consultation. The appropriate coordination mechanism will facilitate linkages horizontally with other sectors and vertically, between the different levels. This coordination is preferred to be from high-level political body.
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There is an urgent need to study and quantify the needs and requirements of communities in rainfed agriculture area for forestry products including wood and Non Wood Products.





Promotion and development of non-wood forest products (NWFP) is one of the priority areas and  the sustainable utilization of NWFP contribute to the wise management of the forests in traditional rainfed agriculture area, to conserve their biodiversity, and  improve income generation and food security.
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