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Abstract
Forest products and environment significantly impact by removing vegetation cover and lead to deforestation and land degradation. This study aims to investigate the effect of removing vegetation cover on environment and forest ecosystem services in Burbur area, Sheikan Locality- North Kordofan, Sudan. Data was collected using questionnaire and observation, whereas 80 respondents were interviewed. The findings of study based on respondents’ perception showed that 92.4%, 81.2% and 72.5% of respondents stated that wind speed, run-off, and average temperature increased respectively, while 78.8% of interviewed mentioned that rainfall decreased as the result of removing vegetation cover. Additionally, there is a reduction in fruit production and collection number of different trees, such as Baobab, desert date, and Grewia as stated by 83.8%, 82.5% and 85% of respondent respectively, which is negatively affected the people who depend on these products. However, charcoal production, wood collection and forage production rate decreased as 46.2%, 50%, and 87.5% respectively. The average rate of change was 9.63±5.60 Kg/Fed for charcoal production, 3.55±1.61 m3 for wood collection and 74.31±76.18 tie forage production. The study concluded that removal of vegetation cover affected Baobab, Desert date and Grewia species fruits production as well as negatively affected amount of fruit collection and rural livelihood income. Therefore, based on the findings of the study, we recommend that afforestation and reforestation activities would be carried out in the area and increase the environmental awareness of local community. The findings of this study significantly help the policymakers in managing and conserving vegetation cover in the area.
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1. Introduction:
Forests is home for different variety of fauna and flora, which supporting biodiversity maintenance and conservation, regulating climate and pest activities (Musa and Sahoo et al., 2023). It is source of food, fodder, energy and other non-timber forest products (NTFP’s) for growing population well-being (Damptey et al., 2021; Jenkins and Schaap, 2018; Brockerhoff et al., 2017). Vegetation cover declines annually with increasing population, agriculture expansion, and other anthropogenic activities (Mohammed et al., 2021), which significantly impact forest products and reduce rural livelihoods income (Musa et al., 2023; Mustafa, 2007). However, population and economic growth are likely intensified uses and pressure on natural resource (Khalifa, 2016), and natural disturbances act as a key role in shaping ecosystem services, biodiversity, and regeneration failure in forest ecosystems (Franklin et al., 2002; Barnosky et al., 2012; Thom and Seidl, 2017; Rammer et al., 2021). On the other hand, anthropogenic disturbances such as illegal cutting, farming, mining in forest areas significantly impact tree species diversity, density of stands and removal of mature trees (Felicity et al., 2022). Moreover, frequent and severe disturbances cause increase in forest canopy and significantly improve initial tree regeneration as well as increase weather extremes e.g. drought and heat (Thom et al., 2020). 
Forest ecosystems contribute significantly to climate change mitigation (Locatelli et al. 2015, Keenan et al. 2016), therefore changes in vegetation composition negatively influence climate regulation (Thom and Seidl, 2017). In contrast, natural vegetation removal causes vegetation degradation, deforestation, and overexploitation of forest resources as well as exposed land to both wind and water erosion (Lanly, 1982; Cernea, 1990; Ziervogel, et. al., 2005; Mustafa, 2007; Osman-Elasha and Sanjak, 2008; and Khalifa, 2016), extreme climatic event and directly affect agricultural production (Nellemann et. al., 2009; TNA, 2013). Several studies have been conducted in Sheikan and other parts of the Sudan but mostly focused on contribution of non-wood forest products to rural livelihoods income (Musa et al., 2023; Adam et al., 2013), tree diversity and distribution (Musa et al., 2024; Mohammed et al., 2021; Dafa-Alla et al., 2024), and forest degradation (Yasin et al., 2024). So, there is limited number of studies on the impact of vegetation removal on forest products, and environment. The study hypothesized that; a) removal of vegetation cover significantly reduces amount of fruits collection, b) tree species diversity decreases with increase disturbance, and c) removing vegetation cover causes an increase in temperature and decrease rainfall. This study carried out to fill the gap by assessing local respondents’ perception on effect of vegetation removal on forest products and environment. The findings of this study help the policymaker in conserving and managing illegal cutting and other anthropogenic factors lead to vegetation cover removal. 
2. Methodology 
2.1 Study area
The study was conducted in North Kordofan state were lies between latitude 10.5˚ and 15˚ north and longitude 27.5˚ and 32˚east, it occupies a total area of about 185,302 km² (Fig. 1). The climate is hot and semi-arid with mean annual rainfall varying from 300 mm in the north to over 900 mm in the south. Rainfall is concentrated in a single short season which increases in reliability and length from north (July–September) to south (May–October). Generally, the rainy season normally extends from June/July to September/October. However, the period between the first and last useful rains is limited to 70 to 90 days only. Average maximum monthly temperatures range from 29.9 °C in January to 39.6 °C in May with annual average of 34.5 °C. The minimum average monthly temperatures vary from 13.3 °C, in January, to 24.7 °C in June with an average value of 20.3 °C for the same period. Burbur area it is one of the most important forested areas and well known by gum Arabic from A. senegal, baobab (Adansonia digitata), tamarind (Temaridus indica), ziziphus  (Ziziphus spina-christi) and guddim (Grewia tenax) fruits production and dominant tree species in the area. Varieties of agricultural crops are grown in the forest including sorghum, sesame and ground nut. 
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Fig. 1.  Location of the Study area


2.2 Data collection
[bookmark: _Hlk188258880]Data was collected through Direct observation and structured questionnaire were distributed randomly among 80 respondents with sampling percent of 78 %. The Robert Mathon model was followed for determining sample size.
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Where:
M= The population size
n= sample size
S= (product from dividing standard degree opposite to 0.95 which is 1.96 to error rate (0.05))
P= 0.50
q= 0.50
2.3 Data analysis
[bookmark: _Hlk188258900]Descriptive statistics was done, where frequencies, averages and percentages were calculated. Statistical Packages for social Sciences (SPSS) and Excel was used for data analysis. Results were interpreted in tables and figures  
3. Results and discussion
3.1 Sociodemographic characteristics of Respondents
The study presented the important sociodemographic characteristic of respondents such as sex, education level, occupation and family Size (Table 1). The majority of respondents (55%) are male which consider have more frequent appearance in the forest for collection of timber and non-timber forest products. However, 42% of the respondents have studied up to primary school, while 33% of them are farmers. were endangered trees and shrubs due removal mass of vegetation cover during land preparation for agriculture. 
Table (1) of Respondents at the study area
	Category 
	Variables
	Respondent (%)

	Sex
	Male
	55

	
	Female
	45

	Education level
	Primary 
	42

	
	Secondary
	22

	
	University
	36

	Occupations
	Employees
	27

	
	Free labors
	31

	
	Farmers
	33

	
	Others
	9

	Family size
	1-2 persons
	20

	
	3-5 persons
	41

	
	> 5 persons
	39



3.2 Effect of vegetation removing on climatic variation 
The results showed the effect of removing the vegetation on climatic variabilities are shown in (Table 2). It was found that according to respondents’ perception wind speed, run-off, and temperature rate increased by 92.4%, 81.2% and 72.5% based on respondents’ perception respectively. However, 78.8% of the respondents stated that rainfall rate decreased with increasing vegetation removal. This result reinforces the fact that reduction in vegetation cover has increased vulnerability of land and exposing soils to wind erosion and encroachment of desert sands, fluctuating rainfall in term of amount and distribution, increasing temperature as reported by (Ziervogel, et. al., 2005 and Khalifa, 2016). Also, the same is reported by (Thom and Seidl, 2017).  
Table 2. Effect of removing the vegetation on climatic variabilities
	Item
	Increased (%)
	Decreased (%)
	Fixed (%)

	Wind Speed rate
	92.4
	7.6
	-

	Rain fall status
	18.8
	78.8
	2.5

	Run-off status
	81.2
	15.0
	3.8

	Temperature status
	72.5
	20.0
	7.5



3.3 Effect of vegetation removing on amount of fruit collection from forest trees
are the study findings found that there is a reduction in fruits production (Table 3). According to respondents’ perception baobab, desert date and Grewia fruits production reduced as stated by 83.8%, 82.5% and 85% respectively. However, only a few (16.2%) of the respondents stated the decrease of tamarind. 
Table 3. Effect of vegetation remove on fruit collection from forest trees
	Item
	Increased (%)
	Decreased (%)
	Fixed (%)

	Baobab
	2.5
	83.8
	13.8

	Tamarind
	83.8
	16.2
	-

	Desert date (Lalob)
	11.2
	82.5
	6.2

	Grewia (Guddim)
	1.2
	85.0
	13.8



[bookmark: _Hlk188260424]3.4 Effect of vegetation removal on charcoal production, firewood collection, forage production, and agricultural area
The majority of respondents, 87.5% and 50%, mentioned that the forage production and firewood collection was decreased respectively. While 53.8% of the respondents reported that charcoal production was increased (Table 4). Additionally, based on respondent perception agricultural area size was reduced due to the vegetation cover removal whereas stated by (78.8%) (Fig. 2). 

Table 4. Effect of vegetation removing on the status of charcoal production, firewood collection and forage production at the study area
	Item
	Increased
	Decreased
	Fixed

	Charcoal production
	53.8
	[bookmark: _Hlk188260450]46.2
	-

	Firewood collection
	47.5
	[bookmark: _Hlk188260486]50.0
	2.5

	Forage production
	10.0
	[bookmark: _Hlk188260506]87.5
	2.5



Fig. 2. Effect of vegetation removal on agricultural area

3.5 Calculation of change rate in charcoal, firewood, forage production and agricultural area as a result of removing the vegetation cover.
The results showed that the average charcoal production increase, firewood decrease, forage production decrease and agricultural area decrease were 9.63±5.60 Kg/Fed, 3.55±1.61 m3, 74.31±76.18 tie/fed and 16.32±35.12 fed respectively table (5).
Table 5. Calculation of change rate in charcoal, firewood, forage production and agricultural area as a result of removing the vegetation cover.
	Item
	[bookmark: _Hlk188260744]Charcoal quantity/Kg/Fed
	[bookmark: _Hlk188260864]Firewood collected quantity (m3)
	Forage production change (tie)
	[bookmark: _Hlk188261000]Size of change in agricultural area/fed

	average
	[bookmark: _Hlk188260694]9.63±5.60
	[bookmark: _Hlk188260843]3.55±1.61
	[bookmark: _Hlk188260902]74.31±76.18
	[bookmark: _Hlk188260982]16.32±35.12

	Minimum
	2.00
	0.20
	2.00
	0.00

	Maximum
	20.00
	6.00
	300.00
	200.00

	Sum
	308.00
	113.70
	2378.00
	506.00







Fig. 4. Respondents’ perception on tree cutting status
4. Conclusion and recommendations
Based on the direct observation, the possible innervations for conservation and rehabilitation were concluded as in table (8). Afforestation program through plantation of areas that have degraded for long time. Reforestation program via plantation of areas that degraded recently. For both afforestation and reforestation activities the selection of suitable tree species that adapted to the site condition is crucial. Plantation of trees species of economic value in term of lines inside the agricultural farm in form of agro-forestry system. The land was owned by the government around the area distributed the community for agricultural practices and planting the tree seedling inside their farms inform of taungya system. Broadcasting of tree species seeds before the rainy season is important for the enrichment of soil seed bank. Establishment of community forest to satisfy the needs of the community with regard to the services provided by the forest. All these activities are very successful as rehabilitation measures.  With regard to the conservation, introduction of improved stoves and gas as alternative source of energy, adoption of muddy building as alternatives source building materials, and extension services for raising the awareness of local community with regard to the environmental benefits of the trees which considered of high value. References
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Increased	Decreased	Fixed	11.2	78.8	10	Status


Percentage




Has benefits	Has no benefits	No answer	56.2	17.5	26.2	
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