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ABSTRACT: Kordofan region in general, and North Kordofan State in particular, is facing  a number of 
complex problems, which is composed of environmental, economical, social and political interrelated 
factors. The traditional rain-fed sub-sector is considered as one of the most important components of the 
agricultural sector in the Sudan. However, it experienced severe episodes of droughts in the last three 
decades. The current study was conducted in Abuharaz Administration of Shikan locality,  North 
kordofan State, 2016/2017 cropping season ،objective to evaluate the impact of climate change on crops 
production and food security achievement, the indigenous knowledge of respondents about climate 
change, determinate the availability and accessibility of food in the area, identify which environmental 
factor has affected crops production, know the adaptation measures taken by farmers to face climate 
change , know the optimum crop combination within climate change. The Primary data was collected 
from the field using constructed questionnaire introduced to 105 households by random sampling 
technique. Data was analyzed using Descriptive statistics, Household Economy Approach (HEA), Gross 
Margin analysis (GM), time series analysis and linear programming model (L.P). The results showed that 
81% of the farmers mentioned, don’t have enough food for their families through the year.  This was 
reflected in their daily consumption which equal 1888 K. cal. per person per day which reflects that they 
are marginally food insecure.  The results revealed that the optimum crops combination for the 
household in the study area was to cultivate 4.139 feddans of sesame and 3.721 feddan of cowpea to 
get a maximum total gross margin of SDG 14,143.05. The study recommends that Farmers should 
adjust their crop combination to adapt climate change by adopting   the optimum crop combination plus 
growing of sorghum due to its high gross margin and groundnuts to its resistant to climate change. 
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INTRODUCTION 
 

 Sudan is located between latitudes 8° 22′N and longitudes 22º 38′E, in an area of north eastern part of Africa 
with 1,882,000 square kilometers. The vast longitudinal extension gives the Sudan unique ecological characters, 
from dry sandy desert in the northern central parts to high rainfall areas in the south. The country is also covered 
with desert shrubs and stunted bushes. The combination of rainfall and soil texture determines the distribution of 
vegetation cover in the Sudan. Climate is usually defined as the "average weather" in a place. It includes patterns 
of temperature, precipitation (rain or snow), humidity, wind and seasons. Climate patterns play a fundamental role 
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in shaping natural ecosystems, and the human economies and cultures that depend on them . Kordofan region in 
general, and North Kordofan State in particular, is facing  a number of complex problems, which is composed of 
environmental, economical, social and political interrelated factors; these factors resulted in deterioration of 
resources, high living expenses, and shortage in potable water, continuous food deficit and lack of access to social 
service facilities. The overall objective was to evaluate the impact of climate change on crops production and food 
security situation in Abu-Haraz adminstration of North Kordofan State. The specific objectives were to: Know the 
socio-economic structure of households in the study area, Determine the optimum crops combination that 
maximize small producers gross margin, Identify which environmental factors that mostly affect crops production in 
the study area and Evaluate the impact of climate change on food security achievement in the study area. 
 
Methodology 
Study area 
 The study area covers part of North Kordofan State, which includes (Sheikan, Bara, Um Ruwaba and Elrahad 

Localities). This area lies between latitude 12˚:00 ̅  – 16˚:30 ̅ N and longitude 27˚ : 00 ̅  - 32˚:25 ̅  E. the State has 
been characterized  by being desert north of latitude 16 with annual rainfall less than 100 mm;  and semi desert 

features between latitude 14˚:25 ̅  – 16˚:00 ̅  with annual rainfall 100 --  250 mm; arid features between latitude 
13˚:25 ̅  – 14˚:25 ̅  with annual rainfall 250- 350 mm;   and semi arid features south latitude 13˚:25 ̅  with annual 
rainfall more than 350 mm). 
 
Sampling technique and sample size 
 Due to the homogeneity of the population in rural areas of North Kordofan State and their similarity of socio -
economic activities and social characteristics, the study used multi-stage random sampling technique to select 
sample of 105 respondents. 
 
Data Sources 
 To accomplish the objectives of the study, both secondary and primary data were collected using various tools. 
Primary data was collected using household questionnaire. Structured questionnaire was designed, tested and 
administrated to head of households in the study area selected on random basis; Secondary data was collected 
from different institutional sources.  
 
Tools of analysis 
 Statistical, descriptive analysis (SPSS) was used to analyze the collected data; to separate between the 
frequencies, means and percentages, The T-test was used to examine if the climate change contributing 
significantly on the food insecurity or not. Also linear programming tool for data analysis was used to determine the 
optimum crop combinations.  
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Figure(1) Abu-Haraz Administration 

 
 
RESULTS AND DISCUSSION 
 
Multiple Linear Regression Results 
 Climatic data on average maximum temperature and total rainfall average rate of humidity were obtained from 
North Kordofan State Metrological Station (KMS) for years (2004– 2015) while crop total production and 
productivity data and prices of crops were sourced from North Kordofan State Ministry of Agriculture and Natural 
Resources. These data were analyzed to evaluate the impact of climate change on total crops production as well 
as food security. The results obtained in table (1). The regression analysis computed for the crops showed that 
millet, sorghum, groundnut, sesame, watermelon and Roselle have coefficient of determination (R2) of 62.5, 45, 
22, 74, 33 and 80% respectively. This indicates that this variation can be explained by the climatic parameters 
(average maximum temperature, total rainfall and humidity rate) under study Table (1). This result highlighted that 
climatic variables (average maximum temperature and humidity rate) were negatively/significantly impacted millet 
as food crop and sesame as oil crop was negatively/ significantly being impacted by climatic variables mainly 
rainfall, Roselle as cash crop was negatively/ significantly being impacted by (average maximum temperature, total 
rainfall and humidity rate)at five percent from zero level. Climatic variables therefore, have strong and significant 
impact on all crops except groundnuts and water melon. This ensured that contribution of climate change through 
time is noticeable on food crops production mainly millet. This results goes with {(Dinar et al.(1998), Seo and 
Mendelssohn (2008),Mall et al. (2006) and Cline (2007)}. That climatic factors serve as direct inputs to agriculture, 
any change in climate factors is bound to have a significant impact on crop productivity and production. Studies 
have shown a significant effect of change in climatic factors on the average crop yield.  
Table (1) Coefficients of Climate Change factors on cereal, oil and cash crops production in Abuharaz 
Adminstration  

Variable Cereal Crops Oil Crops Cash Crops 

Millet Sorghum Groundnut Sesame Watermelon Roselle 

Constant 0.006** 0.054 0.25 0.903 0.27 0.002** 

Temperature (X1) 0.018** 0.127 0.186 0.646 0.527 0.031** 

Humidity (X2) 0.026** 0.126 0.941 0.551 0.286 0.001** 

Rainfall (X3) 0.086 0.506 0.737 0.024** 0.802 0.001** 

R2 62.5% 45% 22% 74% 33% 80% 

** coefficients is significant at 0.05 
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Optimal solution of the linear programming model 
  The optimum crops combination for the household in the study area was to cultivate 4.139 feddans of sesame 
and 3.721 feddan of cowpea to get a maximum total gross margin of SDG 14,142.05.Table ( 2) 
 

Table (2) optimal solution of the linear programming model in abu haraz administration: 
Value/SDG Gross 

margin/Feddan 
Crop                Area/ feddan 

0 3271.73 0 X1 
0 2389.74 X2                            0 
0 1366.72 X3                            0 
12089.61 2920.74 X4                      4.139 
0 

2053.44 
364.73 
551.77 

X5                            0 
X6                       3.721 

14143.05  Total                                

X1= Sorghum, X2 =Millet, X3= groundnut X4 =Sesame, X5= Roselle and  X6= Cowpea. 
 
Household food security situation in Abu-Haraz administration: 
 Bichel, (2000) stated that food security defined as access by all people at all times to enough food for an 
active, healthy life. In this report, households that meet a minimum of 2300 Kilocalories per person per day were 
considered as food secure. In the study area data were collected on household expenditure, quantities and type of 
foods, and number of days certain foods are consumed over a seven-day recall period, throughout the survey 
period. This information allows a calculation of household food security, based on kilocalorie (K.cals) intake data. 
The daily energy received per person per day was calculated to be 1,888 K.cal so; households were border line or 
marginally food insecure. Table (4.2.4 ). 
 

Table (3 ) household weekly minimum Food need and equivalent K.cal per person per day in Abu-Haraz Administration 

Food item Kcal /kg Quantity/kg Total Kcal 

Millet 3350 1.06 3551 

Sorghum 3350 1.24 4154 

Wheat 3320 1.20 3984 

Meat 2020 1.30 2626 

Milk 660 3.20 2112 

Sugar 4000 6.77 27080 

Tea 1080 0.4 432 

Coffee 685 0.43 294 

Onion 410 3 1230 

Oil 8840 1.00 8840 

Salt 710 0.22 156 

Okra 350 0.7 245 

Vegetables 9000 1.80 16200 

Rice 2000 0.60 1200 

Macaroni 3350 .83 2780 

Fruits 2080 9.00 18720 

Total/H-H/Week 92,497 

Total/person/day 1,888 

Source: Field Survey,2016 
 
CONCLUSION 
 The results highlighted that climatic variables (average maximum temperature and humidity rate) were 
negatively/significantly impacted millet as food crop, and sesame as oil crop was negatively/ significantly being 
impacted by climatic variables mainly rainfall, Roselle as cash crop was negatively/ significantly being impacted by 
(average maximum temperature, total rainfall and humidity rate) at five percent from zero level. Climatic variables 
therefore, have strong and significance impact on all crops except groundnuts and water melon. This ensured that 
contribution of climate change through time is noticeable on food crops production mainly millet. 
Groundnuts and water melon were the most adaptive crops with higher net revenue and less sensitive to climate 
change. 
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