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Abstract 

This study was conducted in Wawa Zange forest reserve in Dukku and Nafada local 

government areas of Gombe state to ascertain the effect of anthropogenic activities, 

particularly farming and other anthropogenic factors on the plant community. Systematic 

random sampling was adopted for data collection, three villages bordering the forest reserve 

(Bozon Shilwa, Wawa, Birin Fulani) were administered with questionnaires with 150 

questionnaires (50 each), however, some farmers were interviewed on their farms. 

Descriptive statistics were used to analyze the data generated. Result shows that 73.3% of the 

respondents are in age between 18 to 31, 75% of them have no formal education but they can 

read and write in ―Ajami‖ (Hausa written in Arabic alphabets) with meagre income, about 

97% within the range of N 10,000 to N 30,000 also majority of them (70%) have relatively 

large family size of 7 to 9 persons. However, land clearing (mean = 3.83). Establishment of 

new farm (mean = 3.30) and shifting cultivation (mean = 2.93) were among the farming 

activities that affect plant communities, while on the other hand grazing (mean = 3.00), 

overgrazing (mean = 3.15), charcoal business (mean = 3.50), commercial fire wood 

collection (mean = 3.29). Human population settlement (mean = 3.45), uncontrolled logging 

(mean =3.30) and ecosystem fragmentation (mean = 2.86) are the major anthropogenic 

activities affecting plant communities in Wawa Zange forest reserve. The study 

recommended that the government in collaboration with the village heads should increase 

public awareness on the sustainable use of the forest reserve resources and enforce the 

existing conservation laws. 
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Introduction 

Forest reserve as well as man-made outlier 

Forest in Nigeria and some places in the 

world are gradually going through serious 

stage of metamorphosis in response to 

mounting pressures especially in most of 

our developing countries due to rapidly 

growing population and drastic economic 

meltdown. Pressure of human population 

growth and its attendant consequences has 

taken the form of a monstrous linear 

increase in the demand, which peoples 

seek for land and resources in order to 

meet their legitimate increase material 

needs. In Nigeria, protected forest  

 

environment are mostly located in the 

savanna ecosystem as those in other 

tropical and sub Saharan countries of the 

world. These conserved forest reserved 

areas are kept aside from other areas for 

the purpose of protection, preservation as 

well as propagation of wild vegetation and 

animals for the aesthetic, geographical, 

historical artefacts and other scientific 

interest for the profits, merits and pleasure 

of mankind. The entire forest protected 

reserve enclave are biologically productive 

and function as field research laboratories, 

but growth in human population increases 
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the cases of farming as well as 

anthropogenic activities in the protected 

areas with the attendant consequences of 

environmental degradation and ecosystem 

loss. An instance of such is the intrusion of 

conserve ecosystem environment by the 

nomads and pastoralists in most of our 

national parks of West Africa and even 

less nobler than the activities of the 

sedentary communities around such 

protected forest reserves. 

 However, wild life resources, 

forest reserve as well as their products that 

humans derived have increasingly become 

threatened and address as wasteful 

program through extinction due to human 

activities such as land clearing for 

agricultural activities (deforestation), were 

rated as the biggest criminal of all times in 

devastating our dearest mother nature of 

the forest reserved. Uncontrolled logging, 

fuel wood gathering, charcoal making, fire 

and overgrazing are also taking their toll. 

Other anthropogenic activities like 

hunting, fishing, ecosystem fragmentation, 

horticulture, tourism and human 

population settlement are prone to have 

some degree of ecological effect on 

wildlife resources and have subjected to 

intensive studies over years (Wahab, 

2016).  Most of these forest reserves are 

established during colonial days to ensure 

timber supplies and safe guard watersheds. 

The high level of population pressure in 

the country led to continuing high rates of 

forest conversion and other forms of 

natural resource exploitation both outside 

and inside forest reserves. Recently, 

deforestation pressure has sharply rise in 

size of opulence because of high demand 

of wood fuel, natural forest environments 

are converted for economic benefit 

through wanton exploitation. Even though, 

both State and Federal law theoretically 

protect it. Over exploitation of wildlife 

resources particularly trees threaten not 

only biodiversity but those that depend on 

it either directly or indirectly; which their 

estimates of national values for subsistence 

use and judicial contribution to national 

economies of many countries involved are 

rarely included in national economic 

statistic and Nutrition data. Therefore such 

wanton destruction of our forest reserved 

through farming activities and its sister 

anthropogenic activities has a profound 

and long term effects not only on the 

immediate communities but overall 

national weather setting and equilibrium 

which ultimately if not check cause 

biodiversity loss and serious climate 

change (Ingram et al., 2005). This study is 

thus, aim at ascertaining the effects of 

farming activities and other anthropogenic 

factors on the plant communities in Wawa 

zange forest reserved, with following 

specific objectives; 

 

i. Determine the Socioeconomic 

Characteristics of the Farmers in the study 

area 

Examine farmers‘ perceived effects of 

farming activities and anthropogenic 

factors on the plant communities. 

ii. Examine the Mitigation strategies 

adopted by farmers in the study area 

 

Methodology 

The study was carried out in Wawa-Zange 

Forest Reserve, located in Dukku and 

Nafada local Government areas of Gombe 

State, Nigeria. The reserve was gazetted in 

1962 and lies between latitude 10
0
 49 ꞌ 

22.7"N to longitudes10
0 
46ꞌ 23" occupying 

a total area of 779.70 km
2 

(Mbaya and 

Hashidu, 2015). The vegetation of the 

ecosystem in the study area, is that of true 

guinea savannah with some savannah 

woody trees as well as some species of 

tropical rain forest. The forest reserve was 

blessed with abundant flora and wild 

resources but threatened by environmental 

degradation due to anthropogenic effect in 

and around the forest reserve. The major 

activities at the forest are farming, hunting, 

and grazing. Other activities are fuel wood 

harvesting, collection of flora leaves and 

indiscriminate burning of the forest.  
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Figure 1: Vegetation map of Gombe state showing the location, population and land size 

of the study area (Source: Mbaya and Hashidu, 2015). 

 

Table 1: Land size, population and location of the study area  

Local 

Gov‘t 

Land 

Size 

(Km
2 

) 

Population Latitude Longitude Ann. 

Rainfall 

Range 

(mm) 

Ann. 

Temp. 

Range     

(
o 
C) 

Dukku 3,815 
  

207,658 10
o
29‘N 

&10
o
 254‘ 

11
o
14‘E 

&11.175‘E 

750-1000 22 - 45 

Nafada 1,586 140,185 11
o
17‘E& 

11
o
 18‘E 

12
o
9‘E& 

12
o
 111‘E 

750-900 22 - 43 

 

Respondents in three villages (Bozon 

Shilwa, Wawa, and Birin Fulani) 

bordering the forest reserved were 

administered with questionnaires and 

systematic random sampling method of 

data collection adopted in each 

community. This involves spot data 

collection from the willing respondents 

with fifty questionnaires allocated to each 

village. Questionnaires were administered 

in the selected villages but prior to that, a 

survey of the villages was carried out to 

serve as formal introduction of the 

researcher to the communities.However, 

village head of each village surrounding 

the forest reserve were instrumental in the 

distribution of the questionnaires to their 

various members of their villages, making 

150 questionnaires randomly distributed in 

all the villages. However, the researcher 

interviewed some farmers in the forest on 

their farms. Primary data were collected on 
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socio economic characteristics of the 

respondents, perceived effects of farming 

activities and other anthropogenic on the 

plant communities of the forest reserve as 

well as mitigation strategies adopted by 

the farmers. 

Perceived effects of the farming 

activities and other anthropogenic factors 

on the plant communities was measured 

using four points likert type scales of very 

high effect = 4, high effect = 3, little effect 

= 2 and no effect =1.  After the 

measurement, the values of the scale were 

added up and the sum was divided by the 

number of values of the scale to get 2.5, 

any variable with mean of 2.5 and above 

suggest that farming activities and 

anthropogenic factors have effect on plant 

communities of Wawa Zange forest 

reserve, while below 2.5 shows no effect. 

Strategies adopted by the respondents 

(farmers) were determined by asking them 

to indicate the mitigation strategies they 

adopted. Descriptive statistics were used to 

achieve objective i, ii and iii respectively. 

 

Result and discussion 

Table 2 shows the socioeconomic 

characteristics of the respondents whereby 

the majority of the respondents (73.3%) 

are active population within the age 

bracket of 18 to 31 years, meaning that the 

area has young people that are energetic 

and can involve more in production 

activities in the farm (Lupilya, 2007).  

However most of them are men (80%) 

which indicate patriarchy system and male 

dominance in decision making, which is a 

common feature for many African 

societies that resulted into most of 

households being led by men (Duze and 

Mohammed, 2006) but there is small 

number of women about 20 percent in 

farming business meaning that in the study 

area women are agriculturally lagging 

behind, this may not be unconnected with 

religiocultural setting of the study area.  

The educational level of the 

respondents reveals that 50 percent of 

them have no formal education but they 

are literate to the point of attending 

indigenous Quranic schools, that enable 

them to read and write in Arabic alphabets 

popularly known as ―Ajami‖ this is an 

indication of  fair literacy level in the area 

and hence expecting reasonably good 

ability to process information (i.e. 

agricultural extension packages) 

particularly when interpreted or written in 

Ajami by majority of the respondents as it 

has been observed in other studies (Junge 

et al., 2009).  However their monthly 

income is somehow meagre in the range of 

N10, 000 to 30,000. Their household size 

can be considered average but on deeper 

analysis it points to the fact that there is 

population increase because about 70.0 

percent have a household of 7 - 9 persons, 

an indication that labor for farming 

activities is not a problem in the area. 

Majority of them (67%) have more than 15 

years of farming experience. 
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Table 2: Socio economic Characteristics of the Respondents 

Socioeconomic 

Characteristics 

Categories 

         ( n =150) 

Frequency Percentage 

Age 18- 30 years 

31- 60 years 

61- 90 years 

110 

35 

05 

73.3 

23.3 

3.4 

Gender Male 

Female 

120 

30 

80.0 

20.0 

Marital Status Married 

Divorcee 

Single 

100 

35 

15 

67.0 

23.0 

10.0 

Educational 

Level 

No formal education 

Primary education 

Secondary education 

Tertiary education 

75 

25 

35 

15 

50.0 

17.0 

23.0 

10.0 

Monthly income 

(in Naira) 

 

Farming 

experience 

 

 

Membership of 

Association 

Extension 

contact 

10,000 – 30,000 

30,001 – 50,000 

50,001 – 70,000 

1 – 5 years 

6 – 10 years 

11 – 15 years 

>15 years 

Yes 

No 

  1 – 2 contacts 

       3 – 5 contacts 

>5 contacts 

145 

05 

0 

5 

15 

25 

100 

105 

45 

100 

15 

35 

97.0 

3.0 

0.0 

3.0 

10.0 

17.0 

67.0 

70.0 

30.0 

67.0 

10.0 

23.0 

Household size 1-3 persons 

4-6 persons 

7-9 persons 

       10- many 

15 

20 

105 

10 

10.0 

13.0 

70.0 

7.0 

Source: Field Survey, 2017 

 

Table 3 reveals that the farmers in 

the study area perceived the effects of their 

farming activities as well as other 

anthropogenic factors on the plant 

communities surrounding their farms, as 

most of the farms are located inside the 

forest reserve, whereby land clearing (mean 

= 3.83), establishment of new farm (mean = 

3.30) and shifting cultivation (mean = 2.93) 

were some of the farming activities 

perceived by the farmers to have an effect 

on the plant communities of Wawa Zange 

forest reserve.As observed by Mcneely et 

al., 2005, which shows that establishment of 

new farming settlement at the corridor of 

forest reserve encourage farmers with no 

regards to aesthetic and natural values of 

these forest reserve. Ploughing (mean = 

2.33), harrowing (mean = 1.71) and 

Weeding (mean = 1.53) are perceived and 

observed by the respondents to have no or 

little effects on the plant communities of 

Wawa Zange forest reserve. Mbaya and 

Hashidu (2015) revealed the fact that 16% 



122 
 

of the people living around the forest reserve 

in Gombe state uses farming venture within 

the forest reserve to earn their livelihood, 

they equally show that over 40% of these 

people observed that farming practices 

caused vegetation degradation thereby 

bringing about serious loss of most of the 

trees in around the forest reserve, to the 

extent that they think the forest has been DE 

reserve. 

However, anthropogenic factors such 

as grazing (mean = 3.00), overgrazing 

(mean = 3.15), charcoal business (mean = 

3.50), commercial fire wood collection 

(mean = 3.16), human population settlement 

(mean = 3.45), uncontrolled logging (mean 

= 3.30), ecosystem fragmentation (mean = 

2.86) are perceived to have effect on the 

plant communities of Wawa Zange forest 

reserve as observed by the respondents in 

the study area. Furthermore, charcoal 

business having the highest mean value of 

3.50 seems to be the major anthropogenic 

factor affecting the tree communities in 

Wawa Zange forest reserve, this may not be 

unconnected with the fact that charcoal is 

gradually phasing out fire wood as source of 

energy for cooking and other domestic 

purposes in most of the homes in the study 

area. In addition, by extension both in rural 

and urban centers of Nigeria, hence its 

demand could be high which means high 

number of tree plant would be cut down to 

meet the ever-increasing need for charcoal. 

Hunting (mean = 1.67) and herbal medicine 

(mean = 2.17) are observed and perceived 

by the respondents in the study area as 

having little or no effect on the plant 

communities but the perceived effect of 

herbal medicine is higher than that of 

hunting because many tree parts such as 

roots, foliar, bark etc. are hack down by 

traditional herbal practitioners in their 

unending quest for a solution to one human 

ailment or another. Mbaya and Hashidu 

(2015) reported that around 40% of the 

people living in areas bordering the forest 

reserve in Gombe, affirmed that as a means 

of earning their livelihood, extraction of 

firewood from this forest reserve is second 

to none. 

 

Table 3: Perceived effect of farming activities and other anthropogenic factors on plant 

communities in Wawa Zange forest reserve 

Variable Very 

High 

Effect 

High 

Effect 

Little 

Effect 

No 

Effect 

Mean 

 

Remark 

Farming activities       

Land Clearing 50*(33)** 61(41) 30(20) 9(6) 3.83 P 

Establishment of new farm 70(47) 55(37) 25(17) 0(0) 3.30 P 

Ploughing 20(13) 20(13) 100(67) 10(7) 2.33 NP 

Harrowing 5(3) 7(5) 78(52) 60(40) 1.71 NP 

Weeding 3(2) 5(3) 20(13) 122(81) 1.53 NP 

Shifting cultivation 35(23) 75(50) 35(23) 5(3) 2.93 P 

Anthropogenic factors       

Grazing 45(30) 65(43) 35(23) 5(3) 3.00 P 

Overgrazing 85(57) 15(10) 38(25) 12(8) 3.15 P 

Hunting 1(0.7) 3(2) 120(80) 26(17) 1.67 NP 

Charcoal business 95(63) 35(23) 20(13) 0(0) 3.50 P 

Commercial fire Wood 

Collection 

75(50) 45(30) 29(19) 1(0.7) 3.29 P 
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Herbal Medicine 15(10) 13(9) 105(70) 17(11) 2.17 NP 

Human Population  

Settlement 

97(65) 30(20) 17(18) 6(4) 3.45 P 

Uncontrolled logging 85(57) 25(17) 40(26) 0(0) 3.30 P 

Ecosystem fragmentation 45(30) 55(37) 35(23) 15(10) 2.86 P 

Note: * and ** Frequency and percentage of multiple responses.Source: Field survey, 2017. Key:  

P = Perceive effect, NP = Not Perceive effect. 

 

Table 4 indicated that among the 

strategies adopted by farmers in the study 

area, riverbank farming (rank 1) and 

irrigation farming (rank 2) were the most 

adopted strategies, this is because most of 

the farmers in the study area observe a 

decline in the productivity of their farmland 

due to continued usage couple with 

depletion of soil nutrient as a result of lack 

of previous nutrient regeneration mechanism 

of the leaves of the trees that got decompose 

on the soil surface of the farms, because of 

this, farmers opted for alternative means of 

increasing their farming gains not that they 

fully understand that they are reducing 

pressures of exploitation on the tree 

communities of this forest reserve.  

However, the least adopted strategy 

is practicing agroforestry (rank 9) and 

Education on dangers of deforestation (rank 

9), because the farmers there do not have the 

culture of tree planting and also do not 

appreciate mixing their crops with forest 

trees, which can only be harvested at least 

ten years after planting, so to them this is 

unwise venture which they are not ready to 

try. Other strategies such as tree planting 

awareness (rank 3) and afforestation (rank 4) 

are only practiced by the farmers there 

because of their contacts with the extension 

workers more often, so they were encourage 

to plant young tree seedlings in the area that 

has been utilized meaning that its tree 

populations has reduced considerably and 

most at times such tree seedlings are given 

to them freely by the extension workers for 

encouragement purposes.  

Regulation of charcoal business 

(rank 6), Regulation of firewood collection 

(rank 7) and Engagement in 

complementary/diverse livelihood (rank 8) 

indicated that most of the farmers if not all 

depends on firewood collection and charcoal 

business as secondary occupation beside 

farming, so the rate at which they are cutting 

down the trees in this forest reserve is 

seriously worrisome, not to foresters alone 

but even to a common men that are yet to 

appreciate the aesthetic as well as 

environmental values of plant growth and 

distribution, as observed by Sharma et. al., 

2001 who stated that vegetation changes due 

to human activities can lead to severe 

consequences such as desertification and 

habitat destruction. However most of them 

failed to engage themselves in other 

economic activities so that pressures of over 

exploitation of this forest plant communities 

can be eased. Finally, the result of this 

findings is in line with the findings of 

Richard et. al., 2011. Working in Meru 

catchment forest reserve, Tanzania. 

 

Table 4: Mitigation strategies adopted by farmers in the study area 

Strategy Frequency* Percentage (%) Rank** 

Practicing Agroforestry 25 17 9 

Plant and Plant 

Resources Conservation 

45 30 5 

Afforestation 55 37 4 
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Irrigation Farming 75 50 2 

Regulation of Charcoal 

business 

40 26 6 

Regulation of fire wood 

collection 

35 23 7 

Engagement in 

complementary/ diverse 

livelihood 

29 19 8 

Awareness on Tree 

planting 

67 45 3 

Education on dangers of 

deforestation 

25 17 9 

Riverbank farming 83 55 1 

*= Multiple responses and **= Rank 1 was considered to be the most adopted strategy by the 

farmers in the study area while rank 9 was considered the least adopted strategy by the farmers 

Source: Field survey, 2017. 
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