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Kivonat 

A kutatás célja a szudáni Taungya agroerdészeti program társadalmi-gazdasági vonat-

kozásainak és a gazdálkodók jövedelmi viszonyaira irányuló hatásának vizsgálata volt. A 

célzott mintavételi technikát 200 agrárerdészettel foglalkozó gazdálkodó bevonásával alkal-

maztuk. Az adatokat kérdőívek, fókuszcsoportos beszélgetések, kiemelt információk be-

gyűjtését célzó interjúk, közvetlen helyszíni megfigyelések és szakirodalmi feldolgozás se-

gítségével gyűjtöttük össze. Az adatok elemzéséhez leíró statisztikákat és páros mintás t-

próbát használtunk. A tanulmány kimutatta, hogy a Taungya agroerdészeti program jelentő-

sen hozzájárult a gazdálkodók bevételének növekedéséhez. 

Abstract  
Empirical evidence of Taungya agroforestry program in Sudan was investigated. The 

objectives were to examine the socio-economic aspects and assess the program’s contribu-

tion to farmers' income. The purposive sampling technique was applied targeting 200 Ta-

ungya farmers. Data were collected using questionnaires, focus group discussions, key in-

formant interviews, direct field observations, and document reviews. Descriptive statistics 

and a paired sample t-test were used to analyze the data. The study revealed that Taungya 

agroforestry program contributed significantly to farmers’ income.  

Introduction 
Sudan covers a land area of 1.9 million km2, of which 29.8 million hectares are classified 

as forest cover (FAO 2020). Sudan's forest resources play an essential role in providing li-

velihood needs. Nonetheless, Sudan’s forest cover has witnessed massive changes during 

the last decade (GADALLAH 2020). It has substantially declined from 40% to 10.3% with 

an annual rate of deforestation 1.6% due mainly to agricultural expansion and forest over-

exploitation (ABDOUN 2020). An important remedy to the problem of deforestation and 

forest degradation caused by anthropogenic activities is the establishment of more forest 

plantations and enhancement of management practices (ADEKUNLE – BAKARE 2004). In 

regard, many models, initiatives, and schemes have been applied by the Forest National Cor-

poration (FNC) of Sudan to rehabilitate forest cover and improve the livelihoods of the fringe 

communities of which Taungay agroforestry was one of them.  

Taungya system is an agroforestry practice where annual agricultural crops grow tem-

porarily with forestry trees at the early stage of forest plantation establishment. The co-ha-

bitation of agricultural crops and trees can take three to five years depending on factors such 

as tree species, growth rate, and planting spacing (AZEEZ et al. 2017). The system was 

originally developed in Myanmar in the early 19th century and has been widely used. In 

Sudan, however, the Taungya agroforestry system is a special contract between the FNC and 

smallholder farmers surrounding the reserves, where the FNC distributes the targeted area 

inside the forest reserve and provides the farmers with the seedlings and technical assistance. 

Farmers are allowed to grow their subsistence and commercial crops between tree spacing 
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at the early stage of tree establishment (EL TAHIR et al. 2015). Taungya agroforestry has 

been seen as a promising practice to solve food shortages. It increases crop yields and thus 

achieve sustainable livelihood for farmers, particularly in African countries where food shor-

tage is of great concern (WIRO – ANSA 2019).  

Various studies have analyzed and reported findings indicating a high degree of varia-

tion in Taungya agroforestry research (KALAME et al. 2011, OLUWADARE 2014). Howe-

ver, in the drylands of developing countries such as Sudan, studies addressing the role of 

Taungya agroforestry as a land-use option for income generation and its challenges are very 

limited. Therefore, this paper summarizes the results of empirical survey on the Taungya 

agroforestry program implemented by FNC in Nabag Forest Reserve (NFR) in South Kor-

dofan State, Sudan. 

Material and method 
Study area 

South Kordofan State is in the south-central part of Sudan between latitude 9° – 12° N 

and longitude 27° – 32° E (Figure 1) with a total area of about 13.44 ha. Its climate lies 

within the savanna zone, with an annual rainfall between 350 – 850 mm. The average tem-

perature ranges from 20 – 35 °C. Nabag forest reserve is in EL Dilling district, South Kor-

dofan State between the latitude 12° 30' 0" N and 12° 36' 0" N and the longitude 29° 36' 0" 

E to 29° 58' 0" E (Figure 1). It was reserved in 1961 as a state forest and is managed by FNC. 

It covers an area of 4174.2 hectares. The dominant tree species is Acacia senegal. Species 

including Azadirachta indica, Balanites aegyptiaca, Sclerocarya birrea, are also present 

(ADAM – BELLO 2017). 

 

 
Figure 1: Map of the study area. Source: Author, 2022 

Research methodology 

A purposive sampling technique was applied in this study. A total of 200 farmers were 

randomly selected from nine villages surrounding the NFR. The data collection were by both 

primary and secondary means. Primary data were collected based on face-to-face interview 

using a semi-structured questionnaire. This was complemented and validated through focus 
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group discussions, key informant interviews, and direct field observations. The interviews 

were conducted by the first author of this paper, field assistants, and enumerators (Figure 2). 

The questionnaire encompassed information pertaining to the socio-economic status of Ta-

ungya farmers (i.e., age, family size, education, and source of income), crops and producti-

vity, costs and revenues. The focus group discussions were carried out with a mixed group 

of 8–10 stakeholders, doing more detailed discussions on the specific issues raised during 

the survey. The key informant interviews were done with stakeholders with greater experi-

ence and traditional knowledge. In addition to the abovementioned methods, direct field 

observations through site visits were conducted to get a better insight into the general charac-

teristics of the farming and to validate the information gathered from the farmers. The secon-

dary data was collected from a wide range of documents, archival records, reports by FNC, 

available literature (articles, books, policy briefs), and internet sources.  

Data analysis 

Both descriptive and inferential statistics were applied to analyze the collected data. The 

data were first filtered, coded, and organized in an excel sheet using Microsoft Excel 2013. 

The data were then imported into the Statistical Package for Social Science (SPSS, version 

22). The qualitative data gathered through questionnaires, focus group discussions, inter-

views and field observations were summarized and organized to describe and analyze the 

socio-economic characteristics of the farmers while a paired sample t-test with P ≤ 0.05 was 

used to test and compare the distribution of farmers' costs and revenues before and after the 

implementation of the Taungya agroforestry program.  
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Figure 2: A glance of the interviews with farmers in the study area. Source: Author, 2022 

Results and conclusions 
Research findings imply that about half the population of farmers in the study area had 

small-size family farms, which may affect the availability of household labor for farm acti-

vities. The results are in line with other literature (OBIRI et al. 2021) where the average land 

size of Taungya farmers was limited to 5 acres. In agreement with ADEOYE et al. (2015), a 

positive correlation was found between years of experience and number of households par-

ticipating in Taungya system. This study’s findings agree with the results published by SU-

ANG et al. (2020) and NIGUSSIE et al. (2020), who found that farmers inside the forest had 

significantly higher cash income compared to farmers outside the forest, concluding that the 

Taungya system significantly contributes to income generation. 
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