
 
 
 

Lost Boys and Girls of Sudan Summer Conference 
Point Loma Nazarene University, San Diego, CA ~ Jun e 19-21, 2009 

 
The Natural Wonders of Sudan ~ Saturday, June 20, 2 009 

 
Presenter:    Dr. Cesar Guvele graduated from Kansas State in 1998.  Since then, he 
has been a Contract Employee of USAID/USDA.  He has worked in Southern Sudan 
since before the CPA on programs to allow war-affected communities to try to fend for 
themselves. He now works with IFPRI on developing a model for agriculture’s role in the 
economy in Southern Sudan.  He has also recently completed a survey on poverty in 
some counties in Southern Sudan. He shares his fieldwork experiences with faculty and 
students at Kansas State and the Kansas State community of churches and 
organizations.  cguvele@cox.net 
 
Notes from a member of the audience: 
 

A. Let us go and build Southern Sudan. 

B. The US government gave aid to Sudan - have we put the aid in the right place; 
have we used the right strategies; how can we re-pay our bills? 

C. Change in strategy: we need to become self sufficient 

D. Everything was destroyed during the war - lost children, families, resources 

E. Agriculture – the pillar of the culture 
1. Sudan could become the breadbasket for Africa. 
2. The methods of farming have not changed in years. 
3. Covers 597,000 square km. 
4. Need technology development, tools, oxen plowing, bikes 
5. Poor resource management 
6. Produce honey and export it 
7. Produce maize, sorghum, sheer butter, crops and livestock 
8. Need good roads to carry food  

    G.  Extensive charts and graphs were very helpful to portray conditions. 
            1.   Poverty incidence        90% 
            2.   Child malnourished     48% 
            3.   Women literacy rate    12%    

 H.  Challenges 
            1.   Prices are extremely higher in Sudan than in Uganda 
            2.   Darfur crisis is preventing development of all of Southern Sudan 
            3.   Need to support agriculture and forestry programs (serious problem) 
            4.   Extreme food deficit! 
            5.   Environmental problems 



The Natural Wonders of Sudan
Agricultural Development

The Fight to Survive

San Diego, June 20 2009
Cesar Guvele
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Southern Sudan Admin. States



Southern Sudan Overview

• Covers 597,000 sq. kms
• Virgin country with immense business opportunities in 

trade and investment
• Leading investors are from China, Kuwait, Iran, A. 

Arabia, S. Africa, Malaysia, Russia, East Africa
• Juba is capital and one of the most expensive cities
• GOSS encourages the private sector.
• Major areas of development are in roads, airports, 

telecommunications, electricity, water purification, 
sanitation as priorities.

• Long term development priorities include Agriculture 



Pre-CPA State of the Economy

• Destroyed productive activity, uprooted socioeconomic 
structures and systems, and hindered the development 
of civil society (Catholic Relief Services (CRS), 1998)

• Displacement and drought disrupted agricultural 
production and led to famines

• Disease and starvation claimed livestock
• Insecurity hindered economic activities in farming and 

commodity processing
• The conflict also prevented sustained production 

increases and access to local and regional markets. 



Neglect of Information 
Management

• Storage of data at Yei
Customs Department,

• Guvele, 2001



Lost generation

• Top left: Lost Children;
Guvele, 2004

• Lost families by BBC

• Lost resources; Guvele, 
2002



Peril of ignoring the signs
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Needs continued to grow
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Change in Strategy

• 1994 from purely relief to rehabilitation
• To reduce costs
• Local empowerment
• Plant the seeds of transformation
• Prepare the future to cope with disaster
• Later, A. Natsios called it Preparing Sudan 

for peace.



Strategy encompassed
Capacity building and improvement

• Dialogue on development
• Six technical groups
• Development of markets

– From barter to cash economy
– Physical infrastructure and skills 

improvements

• The emphasis on information collection 
and analysis



Community dialogue and local skills 
development (2001-2004)



Appropriate technology development

• Nzara tool shop
• Oxen plowing



Opened up livestock markets,
Rumbek, 2004



Ease burden on women, 
Photos from UNHCR and Guvele in

Morobu, 2002



Improve natural resource management
Kagelu, 2004



Nontraditional cash sources,
Rumbek and Yambio              

Shea tree                   Honey



Non-traditional cash sources,
Rumbek, 2003



Impact of the Pilot projects



Table 2 Surplus Crop Production (MT) 1998/1999
SorghumSorghumMaizeMaize

SimsimGnutsFoodSeedFoodSeedFarmersPayam

640400140240140220Price US$
2261594179272Ezo
01001041Mupoi
523112156275Naandi
01010010Nagero
0100002Namutina

112135113209Source Yubu
25103141039161,029Tambura
081822107Yangiri

4418320189781051,945Total
27,90473,3842,80745,30010,94123,177Value US$

Source: CARE Tambura



Substitute relief, Rumbek, 2003



Trained trainers
Yei customs, Guvele, 2001



Improved data
Yei Customs, 2001
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Rural industry
Rumbek and Yei, 2003-04



New Sudan Honey 
Producers Association

Under USAID funded programs,the above association 
was started with the the following objectives:

• Assist in capacity building
• Provide training in harvesting & post harvest handling
• Discourage beekeeping that is destructive to the 

environment
• Introduce appropriate beehive technology made from local 

material.
• Bee wax handling  ($3000/ton)
• Develop a more commercial outlook to honey and bee 

wax.
• Quantity and support a consistent supply to regional 

market.



26.2 MT of honey was 
sold to Uganda and 
Kenya in 2000.
24.33 MT exported to 
Uganda.  
Important lessons on 
transport, taxes etc. 
were learnt.



��������	��
����
��
�����
�����������
���



Improved product and 
packaging, Maridi, 2004



Honey production, 2003
Equatoria Foods

Total Average Deviation

Grade1(Kgm) 4306.00 239.22 279.26

Grade2 (Kgm) 0.00 0.00 0.00

Val. Grade1 (U) 1983000.00 123937.50 149064.18

Val.Grade2 0.00 0.00 0.00

Hives (Units) 1185.00 65.83 54.63

Val.Hives 3626000.00 213294.12 250433.88



Pre-CPA Challenges



Money shouldn’t slow you down



Excess relief and poor resource 
management, Yei, 2001-04



Bad roads and bridges, Yei to
Rumbek, 2002-04



Farakasika bridge



Post CPA Challenges for Natural 
Resources



AGRICULTURE

• Emphasis: Crops, Livestock and Forestry



How serious is the government about 
agriculture?

• The underperformance of the agricultural budget 
jeopardizes the credibility to reduce poverty

• Under performance is below 50% in all sectors 
deemed to reduce poverty the most i.e. rainfed
agric (0%), agric services (29%), livestock 
(9.8%).

• In the 2007 budget execution of state 
development transfers for agric, livestock and 
irrigation was only 29% (131SP vs 448SP 
Million); (El Mahdi, July 2008).

• In GOSS less than one percent of budget.



Why bother about natural 
resources and agricultural?

• Address the high levels of poverty and 
disparities in human development – the root 
causes of civil unrest.

• To realize the long sought dividends of peace.

• Make progress to reduce poverty to achieve the
MDGs; (El Mahdi, July 2008).

• Agricultural development is KEY. 



How Sudan fairs with the MDGs



MDG1: Eradicate Extreme Poverty and Hunger

Indicator Northern 
Sudan

2015 
Target

Southern 
Sudan

2015
Target

Poverty Incidence (% of total 
pop.

50 45 90 45

Child malnutrition 
(underweight % of under 5s)

35 16 48 24

Acute child malnutrition 
(underweight % of under 5s)

16 8 21 11



MDG2: Achieve Universal Primary Education

Indicators Northern 
Sudan

2015 
Target

Southern 
Sudan

2015
Target

Gross primary enrolment 
ratio

62 100 20 100

% of Cohort completing 
primary school

21 100 2 100

Adult literacy rate 60-70 25



MDG3: Promote gender equality and empower women

Indicators Northern 
Sudan

2015 
Target

Southern 
Sudan

2015
Target

Ratio of girls to boys in 
primary school

88 100 36 100

Women’s literacy rate 62 - 12 -

% Women in the National 
assembly

19 - 4 25

Proposed in the next 
assembly

25 25? 25 25?

Council of States 25 25/? 25 25?



MDG4: Reduce child mortality

Indicators Northern 
Sudan

2015 
Target

Southern 
Sudan

2015
Target

Under five mortality rate (per 
1000)

105 35 126 83

Infant mortality rate (per 1000 
live births)

70 - 89 -

% One year olds immunized 
against measles

78 - 20.2 -



MDG5: Improve maternal health

Indicators Northern 
Sudan

2015 
Target

Southern 
Sudan

2015
Target

Maternal mortality ratio (per 
100000 live births)

638 127 2054 425

% Birth attended by skilled 
health staff

57 90 5 90



MDG6: Combat HIV Aids, Malaria and other diseases

Indicators Northern 
Sudan

2015 
Target

Southern 
Sudan

2015
Target

Contraceptive prevalence (% 
of women ages 15-49)

7 - <1 -

HIV Prevalence (% adults 
ages 15-49)

1.6 - 2.3 -

Incidence of TB (per 100000 
per year)

90 - 325 -

% Children under 5 with fever 
treated with anti-malarials

54.2 - 36 -



MDG7: Integrate the principles of sustainable development 
into the country policies and programs, reverse loss of 

environmental resources.

Indicators Northern 
Sudan

2015 
Target

Southern 
Sudan

2015
Target

Access to improved drinking 
water sources (% of 
population)

58.7 85 48.3 75

Access to improved 
sanitation (% of population)

38.9 67 67 53



MDG8: Develop a Global partnership for development

• The Darfur crisis is preventing progress
• Sudan needs to make significant 

investment to build capacity in human 
resources, infrastructure and institutions 
and bridge the financial gap.



Agricultural Potential of Southern 
Sudan

• Sudan has been described as the breadbasket of the 
Arab world and more recently by Andrew Natsios as the 
breadbasket of Africa

• Fertile agric land (>20million acres) and only 20% is 
used (Al- Rasheed, 2008).

• SSudan comprises 6 main agro-climatic zones
• This provides for diversification of agriculture, which 

many countries cannot boast of.





Zonal Agricultural potential of Sudan



Justification for Emphasis on 
Agricultural Development



Need to transform agriculture



Population structure
Main 
Geographi
cal Areas Total 00 – 16 17 and above

Total Male Female Total Male Female Total Male Female

All Sudan 39.2 20.1 19.1 18.5 9.7 8.8 20.7 10.4 10.3 

Northern 
Sudan 30.1 15.8 15.1 14.4 7.5 6.9 16.5 8.3 8.2 

Southern 
Sudan 8.3 4.3 4.0 4.1 2.1 1.9 4.2 2.2 2.1



TOTs thru Import Substitution
Opportunities for Agricultural Development

2006 informal exports to Sudan through Oraba
Source: UBOS and BoU, May 2007

Regional

Commodity Unit Quantity Value %share %share

Maize Kg 164244 $          36,092.00 0.46 0.02

Beans Kg 184814 97,299.00 1.24 0.04

Sugar Kg 10259 9,376.00 0.12 0.00

Other Grains Kg 178047 67,746.00 0.86 0.03

Bananas Kg 283247 111,470.00 1.42 0.05

Other Agric Multiple 1067221 864,017.00 11.02 0.37

Fish Kg 345802 875,562.00 11.16 0.38

Industrial Kg 6409999 5,721,425.00 72.96 2.47

Other Products Multiple 5598298 59,168.00 0.75 0.03

Total $     7,842,155.00 100.00 3.39



2006 informal imports from Sudan through Oraba
Source: UBOS and BoU, May 2007

Regional

Commodity Unit Quantity Value %share %share

Maize Kg 47831 $            8,568.00 1.66 0.01

Beans Kg 83498 26,346.00 5.09 0.03

Sugar Kg 4504 5,032.00 0.97 0.01

Other grains Kg 207191 48,354.00 9.35 0.06

Bananas Kg 14672 4,961.00 0.96 0.01

Other agric Multiple 506743 259,895.00 50.25 0.32

Fish Kg 805 459.00 0.09 0.00

Industrial products Kg 446538 163,553.00 31.62 0.20

Total $        517,168.00 100.00 0.64



Price Incentive
Animal Product Prices

Source: Daily Monitor January 22, 2009Commodity Kalerwe City Abattoir Mbarara Masindi Lira Jinja Mbale Bushenyi S.Sudan

Beef 4000 4200 4000 4000 2500 4000 3000 13750

Beef fillet (kg) 8000 7000 7000 7500 5000 5000 7000 3000 13750

Boneless Meat (kg) 4000 4500 4000 4000 5000 3000 13750

Goat meat (kg) 4900 5000 5000 4500 4500 5000 4500 3000 15000

Mutton (kg) 4500 5000 4000 3500 2800 4300 3200 15500

Liver (kg) 5500 5500 4000 4500 4000 4200 5000 2800 14500

Kidney (kg) 3200 3200 4000 4500 4000 2500 5000 2800 14500

Cow head 6000 12000 15000 18000 24000 16000 19000 17500

Hoof 3000 3300 2500 2600 2000 2000 1700 2800 12500

Wet Hide 750 700 500 2000 900 3000 2650

Wet Skin 2500 2500 2500 2000 2000

Offals (kg) 2000 2200 4000 4000 5000 1200 2800 2800 12750

Pork (kg) 7000 4000 3500 3200 3500 3500 15000

Milk (lt) 900 500 700 600 800 800 400



Animal Product Prices ctd
Source: Daily Monitor January 22, 2009

Commodity Kalerwe City Abattoir Mbarara Masindi Lira Jinja Mbale Bushenyi S.Sudan

Local chicken 12000 12000 15000 13000 9000 8000 12000 37000

Broiler chicken 5500 7000 6000 6000 5000 6000 12000 47500

Local egg 300 300 267 200 300 200 383

Exotic egg 217 200 250 233 200 250 150 350

Nile Perch (kg) 5000 4000 7000 3000 3500 12750

Tilapia (kg) 5000 8000 4000 7000 2500 3500 1600 14250

Honey (lt) 5000 10000 6000 4000 7000 8000 5250





Commodity prices ctd
Source: Computed from SSCCSE, 2008

ITEM UNIT Juba Wau Malakal Torit

DEC MAR DEC MAR DEC MAR FEB MAR

2007 2008 2007 2008 2007 2008 2008 2008

Maize(flour) 1kg 1179 1215 0 1197 0 0 1800 1530

Maize(grain) 1kg 1125 1377 1287 1998 0 0 756 270

Rice 1kg 2700 3042 2700 3150 2547 2547 3600 1260

Sorghum(grain) 1kg 1278 1422 1125 981 828 855 540 270

Wheat(flour) 1kg 3600 2700 3375 2853 2700 2700 3600 0

Beef 1kg 9000 10800 6903 8100 7200 6903 9000 9000

Goat 1kg 13203 14400 14400 14400 11700 10800 0 0

Chicken(live) 1Kg 15921 21213 12825 13068 8622 10638 13680 7470

Dried fish(Abu habil) 1kg 22248 14103 0 20142 13995 11772 0 0

Fresh fish(Dipsi/Tululu) 1kg 7173 8010 13500 7713 5355 0 0 0

Eggs 1tray 8100 7542 24750 24597 23400 15300 9000 9000

Fresh milk(Best) 500g 2700 3303 3600 3600 2250 2250 3600 3600



Commodity prices ctd
Source: Computed from SSCCSE, 2008

ITEM UNIT Juba Wau Malakal Torit

DEC MAR DEC MAR DEC MAR FEB MAR

2007 2008 2007 2008 2007 2008 2008 2008

Cassava tubers 1kg 0 1422 513 0 0 0 720 0

Cassava flour 1kg 1764 1917 1800 0 0 0 0 0

Sweet potato 1kg 1314 1305 1296 4500 2493 1764 990 990

Irish potato 1kg 2466 2160 2925 5400 3033 4950 1800 1800

Matoke 1kg 1827 2700 0 0 0 0 0 0

Onion 1kg 2457 2997 2286 2646 2997 1233 3420 3780

Cabbage 1kg 1494 1818 0 0 0 0 1170 1800

Tomato 1kg 2619 3348 10404 6066 9000 4176 5130 3600

Cucumber 1kg 3249 4752 1998 4500 1800 2250 0 0

Okra 1kg 11421 8523 6174 4635 8460 3420 7200 3600

Charcoal 1kg 918 1206 810 900 1008 1503 810 990

Fuel wood 1Bundle 2250 1800 1800 0 1800 1800 2700 4500





Food balance sheet
• Cereal needs (next slide) are estimated at over 0.956 million tons 

for the projected, settled population of 9.7 million people (Official 
census population is 8.3 million), anticipating an average/capita 
consumption of mixed cereals of 98 kg/person/year.

• This figure of cereals is still low compared to other African 
countries and presumes that other aspects to the annual food 
economy will be contributing as normal in all communities which 
are variously: cassava, groundnuts , beans, pumpkins, fish, milk, 
meat, domestic fruits, wild fruits and game.

• This in itself gives another justification and creates and opportunity 
for agricultural development.



Status of Agriculture







2008 FAO Seed distribution

Crop Quantity (Tons)

Sorghum 240

Corn 350

Groundnuts 260

Millet 50

Rice 50

Sesame 63

Cowpeas 132

Total 1145

• Seeds were from 
Uganda

• Sown by up 1.25 
million hhs.

• Need to emphasize 
the development of 
local landraces.



Crop production

• Sorghum makes 70% of total crop area
• However, in the Greenbelt, Riverine

Central Equatoria, Northern Unity State, 
and parts of Upper Nile, corn is the 
dominant cereal.



Crop area cultivated

Percent of Number of Average Area (ha)

Population Number of Farming Farming Cultivated per

State/Region 2008 Households Households Households Household

Upper Nile 705352 117560 69.71 88215 0.84

Jonglei 1088693 181449 83.43 149385 0.60

Unity 644592 107434 72.78 81995 0.55

Warrap 1842830 307138 76.60 274848 0.74

N.B.Gazal 1360098 226684 75.50 196126 0.53

W.B.Gazal 442121 74216 72.60 58462 0.66

Lakes 943119 157186 87.40 134884 0.76

W.Equatoria 854817 142470 81.67 123700 1.07

C.Equatoria 725798 120966 65.00 79410 0.96

E.Equatoria 840496 140083 80.33 111657 0.69

South Sudan 9447916 1575186 76.50 1298680.85 0.74



Cereal supply and demand

Total Yield Net Consumption Surplus or

Area Ton per Production Production tons per Deficit

State/Region (ha) ha Tons Tons Year Tons

Upper Nile 58113 0.94 54793 39421 64788 -25367

Jonglei 92934 1.10 102227 81277 103623 -22346

Unity 47196 1.03 48770 37001 59815 -22814

Warrap 219354 1.14 250064 219534 189475 30059

N.B.Gazal 111507 0.72 79913 66884 118436 -51552

W.B.Gazal 43920 1.50 65879 54728 54337 391

Lakes 113352 1.18 133755 108972 91823 17149

W.Equatoria 149621 1.70 254355 218574 96822 121752

C.Equatoria 86246 1.30 112119 105890 82399 23491

E.Equatoria 79397 1.07 84690 69504 91656 -22152

South Sudan 1001639 1.17 1186566 1001785 953174 48611



Post CPA Challenges



Challenges of Physical Infrastructure
Source: Chuol Dhol (2008?)



Challenges of Physical Infrastructure
Source: Chuol Dhol (2008?)



Challenges of Physical Infrastructure
Source: Chuol Dhol (2008?)



Challenges of Physical Infrastructure
Source: Chuol Dhol (2008?)



Challenges of Physical Infrastructure
Source: Chuol Dhol (2008?)



Challenges of Physical Infrastructure
Source: Chuol Dhol (2008?)



Rainfall in SSudan

• Annual rainfall usually increases from 
north to south and from east to west 
ranging from less than 500 mm in the 
semi-arid lands of Northern Bahr el
Ghazal and East Equatoria to a 
possible 1 800 mm in the Greenbelt.

• The presence of red pixels next to 
green pixels confirm the variability in 
rainfall and its effects on vegetation 
which depends so much on soil-type.

• A 10-day dry-spell can be a distinct 
advantage for crops growing on the 
heavier soils, but an equally distinct 
disadvantage on crops growing on 
sandier soils.



Rainfall as a yield factor

• Local landraces encompass a far wider gene base than improved 
varieties.

• Consequently their growing patterns are far less rigid.
• For instance, within the framework of the landrace type, that is early 

middle or late maturing sorghum, events such as germination and 
emergence, flowering or seed fill take place over far longer periods 
compared to improved varieties that have been selected and bred to 
complete growth stages at the same time.

• Consequently, local landraces, which are by far the preferred seeds, 
are far more suitable than the improved varieties in such variable 
conditions.

• Despite desk-prepared claims to the contrary, although plants may 
be lost requiring gap-filling (a common occurrence in 2008) whole 
plantings are not lost due to 10-day dry spells. (FAO/WFP, February 
2009)



Inputs as yield factor

• The traditional sector depends predominantly on family labor and hand power. 
As such, farm sizes are limited for the majority of households, to whatsoever 
land the farm families can clear, cultivate and weed with the ubiquitous flat-
bladed long-handled hoe, the maloda, or the local short–handled, bent, digging 
hoe, the turiya and the east African hoe or jembe.

• Consequently, the median cereal area is estimated around 0.7 ha.

• Wealthier farmers can extend area through the use of nafeer-food and beer-
funded labor groups; and through extended family/community farming of far-
field blocks, through hiring labor gangs at rates according to workload.

• In West Equatoria clearing ranged from SDG 100-200/feddan, digging from 
SDG 150-200/feddan.

• Weeding ranging from SDG 30/feddan in East Equatoria to SDG  100+/feddan
in West Equatoria.

• Area is also extended by self-help groups of farmers working in day-by-day 
cycles (“you today, me tomorrow”) to clear, cultivate and weed each others 
farms at no cost to one another. (FAO/WFP, February 2009)



Inputs as yield factors: Why free tools?

• Continued expectation that agricultural intervention means the provision 
of free goods including tools.

• Expectations being re-charged annually with the continuing distribution 
of tools to returnees and affected and needy families and to adherents 
of particular programs (viz World Vision-Yambio).

• In 2008, FAO distributed 274 000 items including hoes, malodas,
pangas and sickles, through 36 NGOs to 101 000 households.

• In the absence of farmer credit, such gifts offer a solution to the lack of 
tools on the market for returnees and for isolated communities in 
remote areas like Boma, Pibor that do not attract itinerant traders.

• But for how long should such distributions continue?
• A  credit-based supply system through local markets to augment supply 

in remote areas and increase access to poorer families or returnees, 
providing tools for all under similar conditions, is a far  more sustainable 
and equitable solution and should be considered as an alternative to 
hand-outs.



Inputs as yield factor: Animal traction

• Animal traction, introduced in earlier years in Yei, Lakes 
and Bahr el Ghazal and Central Equatoria can help to 
increase farm sizes. So far, some 5 000 ploughs are 
estimated to have been distributed in Lakes/Bahr el
Ghazal since the programs began in 1990s.

• A new wave of interest by new NGOs and a new 
generation of staff in the older NGOs. In Ikotos (CRS),
Yirol (BYDA), Malualakon (Tearfund), Terekeka (SFM),
Mundri (OXFAM, MRDA), Mvolo (NPA), Maridi (RAAH)
Kajo-Keji (NPA) small-scale programs are re-emerging.

• But, as new programs open, so old programs and 
interests fold.



Failure of Animal Traction

• Initial interest is gained by free distribution of ploughs; take-up withers 
to zero when cash payment or hefty deposits and complete 
reimbursement in the first year are introduced to make the programs 
sustainable.

• Ploughs are from various sources including Kenya, Uganda and NPA
workshops in Kajo-Keji. Not all ploughs distributed suit the in situ soil 
conditions. 

• Other than NPA, no programs provide a supply-chain of spare parts 
so there is a regularly reported lack of spares such as landslides, 
bolts, chains, shears and wheels.

• There are no satisfactorily comprehensive training programs for 
communities to address these problems.



Failures of Animal Traction

• More manpower is required to weed the increased area. Therefore, full 
advantage of the extended area is not always enjoyed and planted areas get 
abandoned.

• No credit programs exist to fund weeding. The Savings and Credit facilities, 
established at county level under earlier USAID-funded programs, do not 
provide seasonal funds to farmers only short term loans to traders.

• Oxen-training is, generally, of a poor standard. The pair of oxen after training 
and regular use still require three-person teams to control their actions and 
movement which demands more labor than hhs’ can necessarily provide. 
This suggests NGO training practices need to be examined and certified as 
satisfactory on application to implement such programs.

• Two-three years after training, the oxen, either gifts by NGOs or from 
farmers’ own herds become fat and are attractive saleable commodities in
the days of rocketing animal prices. They are sold by the farmers for 
substantial amounts of cash e.g. SDG 1 500/head or more.

• Few farmers are either interested enough or well–trained enough to train 
their own replacements; or they are not interested in re-investing part of the 
money gained from old oxen sale in acquiring new young oxen for training.



Opportunities to for animal traction
• To lease, not give or sell, the correct ploughs for the soil type to 

farmers. Distribute plows to interested farmers at the beginning of the 
season and collect after each season for repairs. When the farmers 
have paid for the units in rent, the units are handed over in good 
condition to the leasing farmers, having, hopefully proved their worth 
and instilled the concept of care.

• New tools should be introduced that can be locally made or mended 
to extend the activities to a greater variety of operations to include 
weeding, earthing-up and broadbed-making for vertisols.

• In the Greenbelt, where trypanosomiasis is found to preclude the 
effective use of oxen, this lease/sell practice should be extended to 
the simplest form (Chinese diesel unit) two-wheeled walking tractor 
and implements. This tool clearly has widespread application were 
extended family leasing/ownership will allow cost effective use.

• Emphasis should be placed on training the farmers to train the oxen, 
NOT on just training the oxen. NGOs embarking on ox-plow 
introduction programs should be obliged by GOSS to follow NPA in
the organization of such programs. (FAO/WFP, February 2009). 



Tractorization
• Closer to the towns tractors are the preferred option for agricultural expansion. 

In 2008 GOSS acquired 500 tractors for distribution for this season to include 
eight/State for use in county plowing programs. Emphasis on use at county 
level placed on community/private control not state ministry control of the 
assets.

• To avoid the fate of so many previoustractorisation programs elsewhere that 
see a rapid decline in usable units within a very short period of time, the 
following criteria are considered as conditions for release:

• Two fully trained and named tractor drivers/unit.
• Certified training on use of the engines’ capacity, gears, independent brakes, 

hitching mechanisms, hydraulics, and all pieces of machinery/equipment 
distributed with the tractor units and knowledge of maintenance procedures.

• Spare parts and manuals in English and/or Arabic.
• Supply chains for regularly replaced spare parts, tires and tubes should be 

established before release.



Seeds and yields
• Farmers rely on local landraces, either farm produced and 

carried over from one year to the next, supplied by kinship 
connections or purchased in local markets.

• After experience gained OLS, most NGOs have been 
providing planting material bought locally.

• Local landraces perform at a far greater level than has 
been credited. Sorghum yields of the early and middle 
season varieties are clearly regularly over 3 tons/ha and 
are reaching 4-5 tons in the small plots.

• Most of the local landraces, have an unrecognized 
potential that should now be realized by participatory 
selection, comparison and breeding programs rather than 
be replaced by conveniently purchasable but less useful 
improved varieties.



Pests and Diseases

• Common non-migratory pests include: local birds, rodents, millipedes, 
foxes, monkeys, grasshoppers, termites, stem-borer and dura-bugs 
(Malakal) and sorghum black beetles (Renk).

• In the mechanized sector: dura-bugs
• Long-cycle sorghum crops, from Malakal to Raja and Terekeka are 

vulnerable to the Quelea quelea migrations.

• Because of nesting habits of serious migratory pests, whose nesting sites 
are normally associated with woodland, further action is recommended to 
determine the extent of such habits and the possible elimination of the 
colonies.

• Striga is common in areas where farmers continue to use exhausted soils.

• Plant diseases: rosette virus and leaf spot in peanut, mosaic virus in 
cassava and smut in sorghum.

• Weeding once, twice and even three times in the traditional sector gives 
the best possible crops from the improved conditions and at least once in 
the mechanized schemes in Renk.

• Shifting crop area helps to control striga.





Storage challenges



Challenges from natural 
Resources and the Environment



Water resources of Southern Sudan
Source:IRG, 2007 p.9



Resources of SSudan



Wildlife and Agric development
Photos by Paul Elkins and J. Michael Fay /National Geographic and 

WCS, 2007



Environmental challenges



Environmental Challenges



SSudan water rsources

• The Nile (White and Blue) with tributaries 
and acquifers

• The Sudd (lakes, swamps, marshes, 
floodplains) – 57,000 sq. km. and home to 
hundreds of species

• Um Ruwaba Formation (underground 
water); Muhamed, 2007

• Uneven distribution of water
• Demand growing



Water related opportunities

• Irrigation
• Domestic use development
• Electricity



Livestock Production



Agroecological zones and densities of livestock



Agroecological zones and densities of livestock



Livestock Production

• Estimates of 8 million head of cattle and 8 million head of 
small ruminants, make animals vital to household food 
economies. This number would suggest holdings of 16 
head/household. 

• Under current methods of husbandry and terms of trade in 
favor of livestock in Southern Sudan, with livestock prices 
rising in all states, family holdings of <15 head of cows or 
<40 head of ewes or does are required for pastoralist-
based food security.

• However, animals are not distributed evenly, holdings 
range from 100’s of head/individual to zero. Nevertheless, 
in all places, except Western Equatoria, more than 75 
percent of the families reportedly have their own livestock.



Livestock populations in Sudan
(1000)

Species Year Growth rate (%)

1980 1990 2000 2002 1980-90 1990-00

Cattle 18354 21028 37093 38183 1.4 5.8

Sheep & 
Goats

30371 35977 84643 89621 1.7 8.9

Pigs

Poultry 27000 32263 36465 37000 1.8 1.2

Total LUs 12484 14434 27375 28424 1.5 6.6

• LU=Livestock unit; Conversion factors: cattle (0.5), 
sheep and goats (0.1), pigs (0.2), and poultry (0.01)

• Source: FAO, March 2005.



Meat Yield
Product Carcass weight (kgm/animal) Percent slaughtered

1980 1990 2000 2002 1980 1990 2000 2002

Cattle 165 137 114 121 8 8 7 7

Sheep 18 16 16 16 27 21 19 19

Goat 13 13 13 13 27 18 24 22

Pigs

Poultry 1 1 1 1 60 67 82 82

• Source: FAO, March 2005.



Quality?????



Increase Carcass Productivity
Economic importance of Animal 

parts (FAO, 2006)



Produce for the market
Conformation, fatness and % of 

saleable meat (FAO, 2006)



Milk Yields
Product Milk yield (kg/year) Percent milked

1980 1990 2000 2002 1980 1990 2000 2002

Cattle 5000 480 480 480 15 22 18 18

• Source: FAO, March 2005.



Egg yield
Product Egg yield (kg/year) Percent laying

1980 1990 2000 2002 1980 1990 2000 2002

Chicken 7 5 5 5 22 19 24 25

• Source: FAO, March 2005.



Let the eggs pass the test

First grade
The shell must be clean, unbroken and practically normal in shape and texture. The air cell must not exceed 9.5 mm in 
depth and may move freely but not be broken or bubbly. The yolk may appear off-centre but only slightly enlarged, and 
may show only slight embryonic development. No foreign objects may be present.

Second grade
The shell must be unbroken but may be somewhat abnormal in shape and texture. Only slight stains and marks are 
permitted. The yolk may appear dark and enlarged and may show embryonic development but not at the blood vessel 
stage or beyond. Blood spots less than 6 mm are permitted.

Third grade
Other edible eggs, that is, those not rotted, sour, mouldy or musty; not incubated to the blood vessel stage, not 
containing insects, worms or blood spots 6 mm in diameter, or diffused blood (FAO, 2006).



Cereals as feed (1000mt)

Product Year Rate of growth (%)

1980 1990 2000 2002 1980-90 1990-00

Maize 1 2 2 2 5 1

Barley

Sorghum 100 35 117 224 -19 13

Millet 0 5 25 29 6 17

Wheat

Brans 179 307 326 353 0.6

Oil crops 0 0 0 0.2

• Source: FAO, March 2005.



Livestock factors

• Conflicts, Raiding, flooding, diseases, drought.

• The most dramatic include the failure of factions of Bor Dinka to return to
Jonglei and re-emerging in Equatoria causing havoc among and settled 
agriculturalist.

• Cattle raiding in Unity-Rubkona, Jonglei-Twic East, Duk; Upper Nile, Lakes-
Rumbek-East and Central; West Equatoria-Mvolo and Central Equatoria-
Terekeka.

• The disease profile dominated by Contagious Povine Pleuropneumonia
(CBPP), contagious caprine pleuropneumonia (CCPP) and Black Quarter 
(BQ) and less mention of lumpy-skin.



Grains/livestock TOT

• The grain-livestock terms of 
trade started to deteriorate to 
the disadvantage of livestock 
owners as cereal prices 
continued rising at an 
accelerated rate

• The amount of sorghum that 
can be obtained in exchange 
for one male goat declined 
despite the generally high or 
increasing prices of goats. For  
instance, in Malakal, market 
prices suggest that a goat 
which used to fetch about 90 
kg of sorghum in January 2008 
was worth about 70 kg in 
October 2008 (next slide); 
(FAO/WFP, February 2009).



Livestock price trends





Forest Resources 



Forests in Southern Sudan

• Source: International Resource Group, September 2007



Conditions of tree cover 1982-99

• Source: International Resource Group, September 2007



Forest Plantations

• Source: IRG, 2008, p.25



Protected Areas of SSudan



Gazatted Forest Reserves

Region

Central Equatoria 54634

Eastern Equatoria 126038

Western Equatoria 69368

Upper Nile, Jonglei, Unity 62666

Western Bahr El Ghazal 283760

Lakes 17848

Northern Bahr el Ghazal 25896

Grand Total 640211



Are a normal part of the diet 
eaten as main staples, 
sauces, relishes and snacks



Used to improve the taste 
and texture of other foods

Help with the metabolism 
of other foods



Are mainly collected by women and 
children



Opportunities for forestry
• Demand for construction materials, fuel wood, and c harcoal

• It can take up to 50 small acacia or similar trees to build a simple tukul. 
Constructing schools, clinics, churches, and other facilities that accompany 
settlements require even more sawn timber. With IDPs and refugees 
returning to the south, the demand for construction material can threaten 
forest resources;

• With growing populations in Southern Sudan cities, towns, and villages, 
there is also a growing demand for charcoal and fuelwood for cooking.

• Estimates suggest that fully 95 percent or more of Southern Sudan’s 
population relies on charcoal and fuelwood for their energy needs;

• There is also a substantial and growing trade in charcoal and fuelwood from 
the south to Khartoum and from around Yei into Uganda. The forest 
resources in upper Nile (Renk area) are already degraded by excessive 
exploitation for this trade. The southern Kordofan area (Nuba Mountains) is 
now supplying increasing quantities of fuelwood and charcoal to the 
Khartoum market;

• Offers opportunities for sustainable wood products enterprises; (IRG, 2008).





Way Forward with Forestry
• GOSS should not use “command and control” approaches to 

manage natural resources and to combat illegal activities
• In the wildlife sector, co-management could include working with 

communities around protected areas to develop benefit sharing 
activities, such as the establishment of sustainable harvesting of
bushmeat. In the forestry sector, this could involve support for 
community forests, which communities would manage and from 
which they would earn revenue.

• In the fisheries sector, it could involve community monitoring and 

enforcement of fisheries bylaws (IRG, 2008).
• Development and construction of private/community fish ponds.



Way forward with forestry
• Develop certified-sustainable enterprises (wood, bricks, and lime) 

and charcoal enterprises, for which sources of wood can be traced 
and verified.

• Establishment of community and privately owned woodlots that can
meet part of the growing demand for wood and wood products. 
Adequate extension services are needed to advise in management 
of the woodlots.

• Sustainable management of natural forests (to include community 
participation and benefit) to meet the growing demand for wood and 
wood products. This could involve preparation and implementation
of Forest

• Management Plans; training in sustainable forest management and 
appropriate silvicultural measures, CBNRM, and forest enterprise 
development; and/or promoting and assisting with decentralization 
of forest management responsibilities (IRG, 2008).



Food security context

• Access to food is seasonal and location-dependent
• Livelihoods move around to exploit these seasonal 

patterns
• This is true for fish and wild foods.
• Livestock Transhumance.
• Mobility is also crucial to most of the trade
• Households constantly exchange labor and cattle for 

crops and other local products as they move around. 
The most serious food insecurity situations arise in 
situations where conflict constrains this mobility.



Current  Food security situation

• Food Consumption: Quality and variety
• Food Access: Sustaining consumption
• Coping Strategies: Severity and 

frequency.
• Hence the classifications in Southern 

Sudan in next slides.



Climatic Zones of Southern Sudan
Source: Livelihood Profile, 2006



Characteristics of the Zones
Zone Characteristics

Greenbelt Wet, agricultural surplus

Arid Pure pastoralism, transhumance

Hills and Mountains Mixture of agriculture and pastoralism, cattle

Western and Eastern Flood Plains Livestock, fish and wild foods and game

Ironstone Plateau Crop production and reliance on the Greenbelt surpluses

Nile and Sobat Rivers Fish, wild foods and crops and livestock



Food Security Profile for Ssudan
Source: FAO/WFP, February 2009



Vulnerability levels


