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Agricultural Systems in Sudan
1. Introduction: -

Sudan is a large country, with a diverse range of ecological zones. These ecological zones extend from the desert in the north to the forest in the south .Its total area amounts to 250 million hectares. The population of Sudan is around 36million inhabitants(2006) and about 75% of them sustain their livelihoods from farming and livestock raising.

There are 4 distinct types of land use, which are practiced through out the country. And these are: -

· Irrigated agriculture;

· Mechanized rain fed agriculture;

· Traditional rain fed agriculture and 

· Livestock-raising.

1/ Irrigated agriculture: -
  
 It is practiced either by tenant farmers in large scale schemes which are owned by the government e.g.Gezira Scheme, or on small scale private schemes irrigated by pumps. The large- scale schemes grow mainly cotton, wheat, sorghum and groundnut, while the small-scale schemes concentrate on vegetables and fruit. The total area covered by this type of land use is about 2 million hectares. The irrigation water coming mainly from the Nile and its tributaries by way of gravity flow from the dams, pump up lifting from the river or flood irrigated in Tokar & Gash plains( Deltas).

2/Mechanized Rain- fed Agriculture:-

This type of land use includes large–scale farms (1000feddans) covering of about 6 million hectares mainly in the central clay plains. The principle crops are sorghum, sesame, Groundnut, Sunflower, Guar and cotton. It is characterized by fluctuation in yield per unit area. This is mainly attributed to the ill- distribution of rainfall during the season as well as to lack of proper soil conservation measures. Farmers use machinery in land preparation and harvesting their crops, some of them use herbicides to obtain high yield . Operation such as weeding, sesame harvesting, dura stalk cutting, cotton picking are manual.
3/Traditional Rain-fed Agriculture;

The area traditionally cultivated is estimated at 9 million ha mostly in Western and southern Sudan and in certain areas of cenral Sudan. It is practiced by rural people at small-scale level (10-50feddans). According to the soil type it can be divided in to two types of land use.

On clay soils people concentrate mainly on sorghum and seasame and they use the plough in land preparation operation. 

While on the sandy soil the farmers grow millet, groundnut, kerkadi and watermelon.

Because of the fragile nature of the sandy soils people practice a kind of shifting cultivation. Due to the steady increase in the rural population bush/fallow cycle collapsed and yield has shown serious drops especially for millet.

The main constrains confronting this sector can be counted as follows:

1. Traditional based agriculture on the domains of knowledge and practices.

2. Risk –born agriculture due to fluctuations of rainfall in different season.

3. Lack of metrological knowledge among rural farmers.

4. Lack of water harvest and spread technology in the marginal areas e.g. N. Kordofan &Darfur.

4/Livestock – Raising
Sudan enjoys an extensive area of communal rangeland and forests, so people raise animals on traditional basis. Because of climatic variations throughout the year people follow a pattern of pastoral life. During the rainy season especially in Western Sudan their animals are found on the sandy soils where seasonal grasses are available and the nomads practice cultivation on subsistence basis.

In summer season they move with their animals to Southern Sudan where permanent sources of water and perennial fodder are in abundance. Some signs of deterioration of land have become quite evident and this is because the number of annual units exceeds the carrying capacity of the range. The off-take is still very insignificant and encroachment over the cultivation lands has led to conflicts between farmers and pastoralists.

 The following table and figure show area per land use and total arable land, range land, wood land and land for other uses respectively: 

Table No. (1): Area per land use type 

	No
	Items
	Area in million hectares

	1
	Total area of the country
	250

	2
	Arable land
	084

	3
	Irrigated agriculture
	002

	4
	Mechanized rain-fed agriculture
	006

	5
	Traditional rain-fed agriculture
	009

	6
	Rangeland
	039

	7
	Woodland
	064

	8
	Land for other uses 
	063


    Source: Min. of Agriculture & Forests (1998) Agriculture in Sudan

     To increase crop productivity certain techniques or programs have been applied e.g

1)Support to the farmers seeds: 
The traditional farmers used to plant the local varieties. The productivity of most of these varieties is low. Certified seeds give higher yield than the local varieties because it is produced according to the research recommendations. Early maturing varieties on the other hand give better yield than the long maturing ones in the areas where rainy season is short. Unfortunately certified seeds are not available to the farmers in the remote areas in sufficient amounts and if it is available it is expensive than the local. Ministry of agriculture and forests has begun since 2002 to subsidize small farmers by certified seeds specially early maturing varieties of sorghum millet, groundnut and sesame. This program give good results in productivity and farmers Knowledge about certified seeds .
2)Water harvesting Techniques:
In Sudan there is a big area which lies in arid and semi-arid zones. This region suffers from fluctuation in the amount and duration of rainfall from season to season and even during the same season. This leads to drought and desertification in about 13 states, which ultimately affects the crop production and animal wealth.
In most of these affected states there are many seasonal wadies. The technology of water harvesting is the most suitable method to overcome shortage of water for agriculture , drinking for both human and animals , increasing the cultivated area , decreasing pressure on marginal land , increasing total production  of crops offer labor possibilities for local communities and secure food for them. 
 Definition and Types of Water Harvesting Methods   
The essence of water harvesting is the collection and storage of either rain water or flood water for use, particularly for agricultural purposes. Various forms of water harvesting techniques have been practiced indigenously by farmers on sloping lands. Farmers adopted bench – terracing system for may years in Jebel  Marrah ( HT S – 1958). Water harvesting techniques have been developed and survived in the Read Sea hills and in central Darfor region.
Basically, each unit in rain water harvesting consists of a run-off area and infiltration area. Water harvesting systems for plant production falls under the following categories:

Micro-catchments: This includes micro-basins, which comprise of soil terraces of about 10-20cm height in a form of half a circle.It opens to upper side so as to catch water. This type is suitable for light and sandy soils.

Catchments: These methods are practiced for growing forage and trees and it gives promising results. The unit consists of soil terraces in a form of wings. Each wing is 10m long. The lower raw receives water from the above one.
    Deep Pores for Deep Planting : Used in sandy soils .The depth is 50cm. It is necessary to use contour lines. It is successfully used for planting forest trees in Khartoum State 
Earth bunding – teras : This is found in most parts of Sudan in areas of clay soils. Each embankment is constructed to intercept sheet-wash run-off from adjacent  catchment. 
3)Zero- tillage 

Recently Arab-Sudanese company for Agriculture in the Blue Nile State introduced the so called zero- tillage agriculture as anew invent to develop agricultural practices in the mechanized rain sub-sector. This increase sorghum productivity from 250kg/fed to 1200kg/fed. This  new system has been applied in different areas and gave high yield compared with other systems.           

5.Climate & Agriculture :-

  Climate is one of the important aspects of earth's physical environment. It represents the summation of a number of critical elements such as temperature, precipitation, pressure, winds, evapo-respiration and sunshine. Each of these elements contributes to our existence on planet earth and plays a direct or indirect role in controlling or shaping man social, economic and physical activities .

Agriculture, which is the major economic activity on earth, becomes possible when water, energy and sunshine are available in the required amounts and in the required spatial and temporal patterns. Plants grow only when water is available in the right quantity and during the right season. Thus, plant coverage over the world tends to differ in time and space according to the differences in the amount of water and the differences in the seasons during which water is obtained. Water is obtained through the natural mechanism of precipitation forms the main controlling factor for the natural vegetation as well as for the agricultural activities in the traditional societies. Thus what sorts of plants should grow or be grown and what season should witness the sowing of seeds is to a large extent a function of the precipitation regimes in the different parts of the world.

The following table reflects the fact that how precipitation shapes the vegetation zones of the country.

Table No.(2): The vegetation zones of Sudan

	Type of Zone
	Approximate Location
	Annual Precipitation (Rainfall) in mm.

	1
	Desert
	North of 17ْ N., but excluding Red Sea Hills
	Less than 50

	2
	Semi-desert Acacia scrub and short grass-lands of North-Central Sudan 
	14 ْ-17 ْN., and including Red Sea Hills
	50-200

	3
	Low Woodland Savanna of Central Sudan
	10 ْ-14 ْ N., and including Toposa area in South-east Equatoria   
	200-750

	4
	Deciduous High Wood-land Savanna and swamp Grasslands of Southern Sudan
	5 ْ-10 ْN., but excluding Toposa area
	750-12,50

	5
	Modified Tropical Rain Forests of the Southern Border lands
	                                          3½ ْ -5ْ excluding Toposa area 
	More than 1,250

         


Source: LEBON, J.H.G.(1965)Land use in the Sudan 

Agriculture in Sudan is affected mainly by four climatic factors – rainfall, temperature, floods and wind. Table (4) shows the impact of climate on the performance of agricultural sector & the measures that had been taken to overcome it. 

       Table No.(4)The impact of climate on Agriculture

	Factor
	Impact
	Measures that had been taken



	1-Drought & Low Rainfall seasons,                      (83/84),         (84 /85),

(90 / 91), (2002/2003).
	1. Low crop production lead to food insecurity due to shortage in cereals.

2. Bad pasture condition leading to the death of sizable numbers of livestock.

3. Displacement. 


	1.Changing the agricultural plan to depend mostly on irrigated sector to fill the gap.

2.Cultivation of areas in early summer season.. 

	2. High temperature and the late winter e.g season (98/1999)  
	1. Wheat & pulses production is below normal. 
	1. Breeding of high temperature resistant varieties. 

2. Fill the gap by imports.    

	Floods
	1. Flooding of cultivated areas that have almost yielded nothing .

2. Displacement.
	1. Construction of terraces.

2. Supply of improved seeds 


5.1 Rain fall and Food security crops:

Food security crops refer to stable crops that constitute an essential ingredient in the daily diets of the people. Rural people in Sudan grow sorghum millet and cassava as their main stable crops. Climatologists believe that isohyte 500mm showed the northern limit for a successful rain- fed agriculture, people grow their stable crops above the mentioned line and fluctuation of rains and their ill- distribution affect their yield very seriously. [And they will continue doing as far as no real scientific intervention is take place.  ]

Even large- scale farmers especially those fall under the third vegetation zone (table No.(2)) also they suffer substantial drops in their final outcomes .

Both groups will continue to follow the same pattern of land use as far as no real scientific intervention has taken place. In the southern part of the country rainfall is very reliable and food security position is fully maintained .The contribution of total production of rain fed agriculture (which mainly is sorghum and millet) to the consumptions can be illustrated as follows:

  A= the total production for rain fed agriculture.

B= the total consumption:

C= the percentage of rain fed agriculture contribution  =               

	A
	×100% = C

	B
	


e.g. season 2001/2002 = 3.6 (mill. tons) = 67%

  



     5.4 (mill. tons)
In season 1984/85 this ratio was found to be 29% while in season 94/95 it was about 105% 

   From the above-identified ratios it is quite clear that the precipitation reflect the production and the contribution of rain fed agriculture to food security which is of a high degree of significance .The result could have been better if agro-meteorological services had been there (see Annex No. (1) For productivity & rain fall reliability).

Table No.( )Cereal Food Balance For The Period   1984/85to99/2000

	Season
	Production (Tons)
	Consumption

(Tons)
	Balance

(Tons)

	
	Rain-fed
	Irrigated
	Total
	
	

	84/85
	816
	528
	1344
	2770
	-1426

	85/86
	3345
	868
	4123
	2850
	+1363

	86/87
	3103
	616
	3719
	2930
	+689

	87/88
	1160
	537
	1697
	3020
	-1323

	88/89
	4448
	719
	5167
	3110
	+2057

	89/90
	1304
	802
	2106
	3200
	-1094

	90/91
	750
	1201
	1951
	3270
	-1319

	91/92
	3006
	1778
	4784
	3370
	+1414

	92/93
	3623
	1321
	4944
	3470
	+1474

	93/94
	2004
	1078
	3082
	3580
	-498

	94/95
	3896
	1173
	5069
	3680
	+1389

	95/96
	2327
	1035
	3362
	3835
	-473

	96/97
	3743
	1518
	5261
	4047
	+1214

	97/98
	2774
	1274
	4048
	4126
	-92

	98/99
	4416
	710
	5126
	4306
	+679

	99/2000
	2269
	840
	3109
	4667
	-1433


Source: Ministry of Agriculture.

5.2 Rain fall and Cash Crops 

Sudan is well known as agricultural country and its economy depends mainly on what agriculture produces. Till 1998 agricultural products dominated the list of exports and some related commodities. By 1999 oil has taken the lead and agriculture product retreated to the second place. Within this position rain fed cultivation comes first the following figure show the percentage of each of the components of the export list.  

The livestock component comes directly from the traditional sector, which depends extensively on natural rangeland for feeding its animal.

In very simple terms one can say that rainfall plays an important role in strengthening the country’s food security position as well as supporting the external trade balance.

One of the challenges that is going to face agricultural production will be having enough water for growing food security crops. The only way out will the efficient use of rainwater.

Table No. (4) The Percentage of Exports 

For the Period (96/2000)

	                      Year

Commodity
	1996
	1997
	1998
	1999
	2000

	Oil
	-
	-
	-
	35.4
	74.8

	Gold
	8.7
	7.9
	7.4
	7.1
	2.6

	Sesame
	22.8
	19.7
	17.6
	16.3
	8.1

	Cotton
	20.7
	17.6
	16
	5.7
	2.9

	Arabic gum
	4.8
	4.4
	4.0
	3.4
	1.3

	Sorghum
	0.4
	-
	0.9
	3.6
	0.6

	Groundnut
	0.2
	1.2
	2.4
	-
	0.3

	Edible oils
	2.1
	8.3
	6.4
	0.2
	0.3

	Seed cake
	1.6
	2.6
	1.9
	0.7
	0.2

	Livestock
	13.1
	13.2
	20.2
	14.7
	3.7

	Meat
	4.6
	5.4
	5.1
	3.1
	1.0

	Hide &Skins
	4.6
	3.8
	3.4
	0.4
	0.4

	Watermelon
	3.7
	2.5
	0.7
	1.6
	0.7

	Karkadi
	2.2
	3.0
	1.8
	2.4
	1.0

	Vegetables &Fruits
	0.6
	0.4
	0.6
	0.3
	0.2

	Sugar
	3.0
	4.4
	4.4
	1.9
	0.7

	Molls
	2.3
	1.3
	2.5
	0.7
	0.3

	Spinning
	2.4
	1.9
	1.5
	1.0
	0.2

	Others
	2.4
	2.2
	3.2
	1.4
	0.7

	Total
	100
	100
	100
	100
	100


Source: Bank of Sudan

6. Future Prospects and Recommendations: -

Farmers in rain-fed sector (traditional and mechanized) do not use climate and weather information. This may be attributed to the fact that no one from the concerned technical has approached them to do so .The inherited indigenous meteorological information is wide spread among large- scale and traditional small-scale farmers. They follow the lunar year system and they divide the year into 28 units and each unit consists of 13days. Through this system, which needs some astronomical information some local experts can make their forecast about the real start of the rainy season and the amount of the rain expected. 

In this changing world the use of the available resources efficiently has become a press word for a better and more sustainable livelihood especially for the rural poor. Under the globalisation atmosphere some serious and strong actions should be geared towards the establishment of the system that can lead to a practical and operational implementation of agro metrological information. 

· capacity building where awareness raising about the usefulness of combining their traditional knowledge with scientific one, also training of some pioneering farmers for the adoption of agro metrological information, provision of the required equipment throughout the main rain-fed areas and

· produce and efficient network body at the domestic level  a well as the regional and global ones .

· To introduce the water harvest and spread technology model in the marginal areas to raise the efficiency of the agricultural system.

The following model of domestic dissemination of information can be illustrated as follows: 

      Meteorological Information system:-
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