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Abstract 

This study was carried out in three Local Government Areas in Plateau State, Nigeria 

located within the Shimankar River Basin. It investigated the impact of some anthropogenic 

activities on agricultural production and evaluates insect species distribution in the study area, 

an important agrarian community in Southern part of Plateau State, Nigeria. Questionnaires 

were administered through focus group discussions. Insects were sampled in April 2014 during 

the dry season. Insect samples were collected using sweep net along a transect. Five transects 

of 500 m were placed perpendicular to the river and samples collected at each 100 m section 

along the transect. Each transect was separated from another by at least 200 m. Insects were 

collected in irrigated plots of okra, melon, pepper, maize and the flooded Shimankar river. Of 

all the anthropogenic activities that could affect the ecology of the Shimankar River Basin, 

slash and burn comprises the highest with 32%, this is closely followed by grazing 18.5%. 

Other anthropogenic activities include fishing (17.5%), fuel wood collection (16.5%) and 

hunting (15.5%). Slash and burn is shown to affect the ecology absolutely, while grazing, 

hunting, fuel wood collection and fishing affect the ecology substantially. The impact of 

anthropogenic activities based on respondents understanding indicates that soil erosion and 

loss of soil fertility posed the greatest danger to the ecology of the Shimankar River Basin. 

Other impacts include loss of vegetation cover and wildlife. In respect to the problems 

confronting farmers within the river basin in particular, flood is adjudged the greatest threat. 
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Introduction  

Anthropogenic activity is a major 

threat to biodiversity conservation the 

world over (Dailiani, 2010; Dungan et 

al., 2011; Amosu, et al., 2012). It does 

not only affect conservation of biological 

diversity, it also has ensuing negative 

effects on agricultural production, 

environmental health, ecosystems and 

consequent effect on the sources of 

livelihood of communities, particularly in 

the rural areas (Dungan et al., 2011). The 
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disruption of ecosystem functioning, 

which is the life supporting system for all 

living organisms including humans 

mainly due to anthropogenic activities is 

on the increase (Strahler and Strahler 

1977; Gondie 1989; Amosu, et al., 2012; 

Nang, 2016). 

The pressure of a nation’s growing 

population is one of the most important 

factors causing decline in biodiversity. 

Currently, Nigeria’s population is put at 

over 170 million people which accounts 

for 2.3% of the world’s population and 

no doubt the most populous black nation 

in the world (Nigeria Biodiversity and 

Tropical Forestry Assessment, 2008). It 

has been shown that large number of this 

population lives below poverty line with 

consequent increase in pressure on 

natural resources. Okebukola (2001) 

indicates that Nigeria, as at 1997 had 

5,081 plants species, out of which 0.40% 

are threatened and 8.5% endangered; 

22,090 animal species (20,000 being 

insects), 0.14% of which are threatened 

and 0.22% endangered and 1,498 species 

of microorganisms. Given their 

biological, biochemical, medicinal, 

sociological, and economic as well as 

aesthetics values, effort must be made to 

ensure that these resources are adequately 

protected and preserved for the common 

good of humanity. 

Over the years, ecology of different 

regions has undergone changes. Such 

changes have implications for socio-

economic activities. Ecology has been 

given different contextual interpretations 

by different writers (Philips, 1959; 

Kendeigh, 1961; Boughey, 1968; Rohner, 

1970; Strahler and Strahler, 1977). Most 

of the interpretations seem to argue that 

ecology involves the study of the 

interaction between living things 

(animals, plants and microorganisms) and 

the same between them and their 

environment. Philips (1959) views 

changing ecology as continuous 

alteration in an ecosystem or community 

including plants and animals. In other 

words, there cannot be meaningful 

change in ecology, unless a reasonable 

proportion or all of an area suffers 

deforestation and natural environmental 

hazards, and/or remains intact. Strahler 

and Strahler (1977) and Gondie (1989) 

have focused on various dimensions of 

changing ecology by highlighting models 

for the classification of man's 

interference with the environment. 

Interference identified by Gondie (1989) 

include: 

a. Natural habitat; have no human impact. 

b. Degraded habitats; has sporadic and 

incomplete disturbance by cutting, 

burning and less intensive grazing 

c. Ruderal habitat; sustained disturbance 

without intentional reforestation, e.g. 

road side. 

d. Cultivated habitats; constantly 

disturbed, but accompanied by 

intentional afforestation.  

e. Artificial habitats; modified habitats 

like greenhouse cultivation.  

These models are useful, as they are 

relevant to our area of study. More so 

that classifications attempted to explain 

the existing situation in our area of study, 

since the area is heavily cultivated and 

well settled. 

Strahler and Strahler (1977) identified 

the principal biomes further explained 

that savannas are transition between 

forest and grassland. Hence, in its 

formation class, savanna biome is 

identified with tropical savanna which 

has scattered trees with grassland and 

tropical climate associated with long dry 

and wet seasons. However, both Strahler 

and Strahler (1977) and Gondie (1989) 
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all agree that man has influenced ecology 

by war, farming, fire, grazing andmoving 

plants, with war being the most 

destructive. The aspects of these 

processes of human societies that have 

employed interference with ecology will 

be examined in this study. 

Rothenberg (1971), Symos (1974), 

Grigg (1974) and Cox and Atkins (1979) 

identified systems such as agricultural 

occupancy, pastoralism, and subsistence 

tillage, rudimentary sedentary and 

intensive mixed farming as being 

employed in different communities. 

However, anthropogenic activities impact 

on soil has affected soil fertility and 

distribution (Swine, 1996), salinity, 

structural change, hydrological and 

laterisation as well as exposure to erosion 

(Gondie, 1989) with consequent 

implication for yield reduction of crops. 

Nonetheless, deliberate modification of 

river channels by construction of dams 

and reservoirs have far-reaching 

implication for agriculture and aquatic 

life.  

Recently, ecological and agricultural 

planners and administrators are at a 

crossroad in respect of the appropriate 

ecological policies and agricultural 

production methods to adopt. This is 

partly as a result of the changing ecology 

which has implication for agriculture and 

the health of the affected communities 

(Walsh et al., 1993; Thompson et al., 

1996) and partly because of the policies, 

methods and technicalities they tend to 

contain. It is evident that Nigeria is yet to 

arrive on the scene of appropriate and 

ecological policy and agricultural 

practices as compared with the situation 

in advanced nations. Yet another question 

is whether the country has made relevant 

choices and/or adequate uses of what 

method or policy to have for specific 

ecological set up or agricultural 

production in Nigeria generally, and in 

the Lower Plateau in particular.  

The present diverse economic activity 

in the Lower Plateau has not been 

accounted for. Thus, it is anticipated that 

the answer lie in the existence of the 

drainage (River Wase, Shimankar and 

Dep). The present ecology may be due to 

economic activities, since the inhabitants 

are predominantly low input farmers 

(traditional arable and pastoral). 

However, the present nationwide drive by 

various communities for increased use of 

farm inputs may threaten the ecology and 

so it is evident that these problems need 

to be assessed. 

Natural disasters such as perennial 

flooding occur and affect people’s lives 

and livelihoods in almost all parts of the 

world. Some populations are more 

vulnerable than others and disparity 

exists between nations and communities 

within a country. Furthermore, within 

communities different households may be 

affected differently and even within 

households the vulnerability of individual 

household members may vary. Flooding 

is part of the natural occurring 

phenomena of many ecosystems which 

plays important role in ecosystem 

function and biodiversity. However, 

major modification to the natural systems 

affected by human activities has created 

potential for flood events that lead to 

long term undesirable changes to the 

ecology (Samir, 2013). This study 

therefore examined aspects of 

anthropogenic activities and survey 

insects species in the different 

communities within the river basin. The 

aim of this study is to evaluate some 

anthropogenic effects on the agricultural 

activities and insect distribution in the 

River Basin through structured 
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questionnaire and interviews of focus 

groups to obtain field data. 

 

Methodology 

Study Area  
This study was carried out in three 

Local Government Areas of the Southern 

part of of Plateau State, Nigeria namely 

Qua’anpan, Shendam and Mikang. The 

Shimankar River Basin is generally a 

low-lying flood prone area. It is located 

between latitude 8° 20’ 0” N & 9° 20’0” 

N and longitude 9° 10’ 0’’ E & 9° 50’ 0” 

E. Its elevation is at an average of about 

737m AMSL.  The Basin has a number 

of tributaries rising from the extreme 

south-east of Jos Plateau edge to the 

south, the main Shimankar valley runs 

from Chip in the North to the River 

Benue at Ibi.  The Basin covers parts of 

Pankshin, Mikang, Langtang south, 

Shendam, Qua’an Pan Local Government 

Areas of Plateau State and parts of Benue 

State, Nigeria. Climatically, the basin 

enjoys a tropical climate characterized by 

hot and wet conditions which are 

associated with the movement of the 

Inter-Tropic Convention Zone (ITCZ) 

North and South of the equator.  

Rainfall comes in thunderstorms of 

high intensity and is over 1400mm per 

annum with raining months being 

between April – October. The area is 

made up of large continual deposits of 

alluvial soils, granite, clay and feldspar. 

Major soil units of the area belong to the 

broad category of tropical ferruginous 

soil type. Major crops grown on these 

soil types are yam and rice at export 

scale. Other crops are maize, sweet 

potato, millet, sorghum and beans. 

Notable of Shimankar at dry season, it 

produces vegetable due to irrigation 

practices stemming from the advantages 

of rivers, streams and other water bodies 

in the area. Insects samples were 

collected at the following communities; 

Dep, Pandam, Bakin Ciyawa (Quanpan 

LGA), Shimankar and Kalong (Shendam 

LGA; Table 1.). Insect species were 

sampled in irrigated plots of maize, 

melon and okro, game reserve and river 

areas.  A focus group discussion was 

carried out in the three Local 

Government Areas to generate 

information from the questionnaire. 
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Fig. 1: Plateau State, Nigeria: Local Government Areas/Study Areas. 

 

Data Collection 

Questionnaire Administration 
Questionnaires were administered 

through focus group discussions 

conducted at Ba’ap in Quanpan LGA, 

Shimankar in Shendam LGA and Tunkus 

in Mikang LGA. Table 1, presents the 

distribution of respondents within each 

group.  

 

 

Table 1: Percentage respondents of the 

focus group members interviewed across 

the three Local Government Areas  
LGA Frequency % 

Mikang 17 27 

Qua’anpan 14 22 

Shandam 33 52 

Total 64 100 
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Entomological Survey Design 
Insects were sampled in April 2014 

during the dry season. Five transects 

(Bibby et al., 2000) of 500 m were placed 

perpendicular to the river and samples 

collected at each 100 m section along the 

transect. Each transect was separated 

from another by at least 200 m.  

Insects were collected in irrigated plots of 

okra, melon, pepper, maize and the 

flooded Shimankar river. The techniques 

used for sample collection were sweep 

netting and hand picking as described by 

Kent and Coker (1992); Sutherland 

(1996) and Castner (2000). 

Sweep Netting 
A muslin arthropod sweep net was 

swung into plant canopy, jarring the 

plants and causing any flying or aerial 

faunas to fall into the net. This was 

repeated for 30 sweeps. The 30 sweeps 

were taken at 100 m section along each 

500 m transect length of the Shimankar 

river and the various agricultural plots 

randomly selected for this purpose. After 

demobilising arthropods with chloroform, 

plant debris were removed and arthropod 

specimens collected were preserved in 

70% alcohol in a sampling tube 

(Sutherland, 1996). Identification keys of 

by Skaife (1979), Castner, (2000) and 

Shattuck, (2000) were used for 

identification. 

Hand Picking 
Hand picking of insects were also 

carried out at 100 m section along each 

500 m transect. Arthropods were 

collected by careful search while walking 

slowly along the transects. Arthropod 

specimens collected were preserved in 

70% alcohol in a sampling tube 

(Sutherland, 1996).  

 

 

 

Statistical Analyses  
All data were imputed on the Excel 

spread sheet and SPSS statistical package 

was used to analyse data collected. One-

Sample Kolmogorov Smirnov test was 

used to determine test assumptions, 

whether or not data collected were 

normally distributed. One-sample T-test 

was used to analyse the abundance of 

insect orders and families. One-Way 

ANOVA was used to analyse insect 

abundance in the different habitat types. 

Results are presented in tables, charts, 

diagrams, figures, plates and maps 

depending on the type of data collected. 

 

Results 

Gender Distribution of Focus Group 

Members at the Shimankar River Basin 

The distribution of respondents to the 

focus group discussion base on gender 

strongly skewed to the male with 98% 

and the female 2% (Table 2). 

 

Table 2: Gender distribution of focus 

group members at the Shimankar River 

Basin 
Gender  Frequency % 

Male 62 98 

Female 2 2 

Total 64 100 

 

Literacy Level of Focus Group Members at 

the Shimankar River Basin 
Table 3 reveals that 33% of respondents were 

literate to tertiary level while 67% were 

below tertiary literate level.  

 

Table 3: Literacy level of focus group 

members at the Shimankar River Basin 
Literacy  Frequency % 

Tertiary 21 33 

Secondary/Primary 43 67 

Total  64 100 
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Wet and Dry Season Occupation of 

Community Members of the Shimankar 

River Basin 
Questionnaire information revealed 

that the primary occupation of the people 

of the Shimankar River basin community 

include farming, trading, hunting, and 

civil service (Table 4). More individuals 

are engaged in farming, trading, hunting 

and others are civil servants who work 

mainly with the Local Government Areas 

and some private organisations. It is 

important to note that some community 

members are engaged in multiple 

occupations (Table 4). The least 

occupation  among the community 

members include livestock farming, 

irrigation fishing and fish farming, 

animal rearing and business of treating 

livestock from diseases (Table 4). 
 

Table 4: Frequency of seasonal occupation of inhabitants of Shimankar River Basin 

Activity Wet Frequency Dry Frequency (%) Total 

Hunting 30 (21) 43 (24) 73 (22) 

Crop Farming 49 (33) 47 (26) 95 (29) 

Civil Servant 33 (23) 31 (17) 64 (20) 

Trading 31 (22) 45 (26) 76 (23) 

Livestock farming 1 (1) 0 (0) 1 (0.5) 

Treatment of animals 1 (1) 1 (1) 2 (1) 

Irrigation fishing/fish farming 0 (0) 13 (7) 13 (4) 

Rearing  animals 0 (0) 1 (1) 1 (0.5) 

Total n=144 (100) n=181 n=325 (100) 

 

Anthropogenic Activity on the Ecology 

of the Shimankar River Basin 
Of all the anthropogenic activities 

that could affect the ecology of the 

Shimankar River Basin, slash and burn 

constitutes the highest in this study with 

32%, this is closely followed by grazing 

18.5%. Other anthropogenic activities 

include fishing (17.5%), fuel wood 

collection (16.5%) and hunting (15.5%; 

Table 5). Slash and burn is shown to 

affect the ecology absolutely, while 

grazing, hunting, fuel wood collection 

and fishing affects the ecology 

substantially (Table 5). 

The impact of the anthropogenic 

activity stated in Table 5 based on 

respondents understanding indicates that 

soil erosion and loss of soil fertility posed 

the most danger to the ecology of the 

Shimankar River Basin (Figure 2). Other 

impacts include loss of vegetation cover 

and wildlife (Figure 2). In respect to the 

problems confronting farmers within the 

river basin, flood is adjudged the greatest 

threat (Figure 3).  At the time of visit to 

generate data for this study, most parts of 

the Shimankar River Basin which 

hitherto were suitable either for dry or 

wet season farming were observed to be 

flooded.
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Table 5: Frequencies of the anthropogenic activities in the Shimankar River Basin 
S/N Anthropogenic 

Activity 

Little or no 

influence 

Some 

influence 

Average 

influence 

Substantial 

influence 

Absolute 

influence 

Total 

Respondents (%) 

1 Slash and Burn 15 1 2 2 13 33(32) 

2 Grazing 0 1 1 17 0 19 (18.5) 

3 Fishing 2 2 1 13 0 18 (17.5) 

4 Fuel wood 

collection 

0 0 3 14 0 17 (16.5) 

5 Hunting 0 0 1 15 0 16 (15.5) 

 

 
Fig. 2: Impact of some anthropogenic activity on the Shimankar River Basin 
 

 
Fig. 3: Problems confronting farmers within the Shimankar River Basin 
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Seventy seven percent (77%) of 

respondents agreed that there was no 

assistance received by the community 

from the Plateau State Government while 

23% reported that the government 

rendered assistance to the community on 

some of the problems confronting 

farmers within the Shimankar River 

Basin. 

Distribution of Insect Orders and 

Families in the Shimankar River Basin 
A total of nine (9) insect orders, 23 

families were recorded in the preliminary 

surveys of insects at the Shimankar river 

network. From these orders and families, 

a hundred and fifty four individual 

insects (154) were identified (Appendix 

1). The order hymenoptera had more 

mean insect abundance; other insect 

orders that followed closely are 

orthoptera, hemiptera and dipteral (Figure 

4). There was a significant difference 

(One-sample T-test; t=3.54, df=39, 

P=0.001) in the abundance of insect 

orders and families (Figures 4 and 5) 

identified in the study areas. There was 

however no significant 

difference 94.0( 2
=χ  df=2, P=0.6) in 

insect abundance of Irrigated, Forest and 

River habitat types (Figure 6). 

 

 
Fig. 4: Mean insect Order identified at the Shimankar River  
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Fig. 5: Mean insect families identified at the Shimankar River  
 

 
Fig. 6: Insect abundance and richness recorded in different habitat types 

 

Discussion 

The greatest anthropogenic threat to 

biodiversity conservation with substantial 

influence in the Shimankar River Basin is 

slash and burn; this is closely followed 

by grazing and hunting. Okonkwo et al. 

(2009) reported that Nigeria’s forest 

resources are being lost at an alarming 

rate. Currently, Nigeria ranks highest 

among countries with high deforestation 

rate. For example, between 2000 and 

2005, the country is reported to have lost 

about 55.7 % of its primary forest. Slash 

and burn for agriculture, logging and fuel 

wood collection are adjudged as the 

leading causes of forest clearing in the 

country and in the Shimankar River 

Basin. Savannah and rainforest 

vegetation zones are regarded as the 

major ecosystems supplying the 
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country’s wood demand. Unfortunately, 

these savanna woodland and rainforest 

vegetation systems are being lost on a 

daily basis to clearance for agricultural 

purposes as confirmed by studies of 

Mwansat and Turshak, (2010); Donald, 

(2004); Okonkwo et al. 2(009) with 

consequent lost in other biological 

diversity. At the time of this study, 

indiscriminate cutting down of trees and 

shrubs in the farmlands within the 

Shimankar River Basin were observed.  

It is also stated (Donald, 2004) that 

where there is intense slash and burn as 

well as logging, the resultant effect is 

erosion, lost of soil fertility and lost of 

vegetation cover. Questionnaire analyses 

in this study showed that slash and burn, 

logging and grazing could enhance soil 

erosion, lost of soil fertility and change in 

the structure and functions of habitats. 

This certainly have negative 

consequences on the animal diversity of 

such habitats. 

The major problem confronting the 

river basin as seen from the result is 

flooding. During our visit, areas that were 

earlier used for both dry and wet season 

farming were flooded. The basin has not 

recovered from the adverse effects of 

flooding that took place in the year 2012. 

The effects of this flooding have 

dramatically led to decline in the 

agricultural yield of the area and by 

extension their income. Observation from 

the basin also indicates that the 

vegetation (trees and shrubs) around the 

area has been removed; this consequently 

accelerates removal of the top soil and 

makes it infertile for farming. Some 

studies have shown that flooding is able 

to reduce the fertility of the soil with 

resultant reduction in crop yield 

(Birkland et al., 2003; Nang, 2016). 

Based on the observations made on 

the flooded areas of Shimankar River 

Basin, agricultural and conservation 

education could be used as instrument to 

reduce losses of resources by increasing 

awareness regarding different aspects of 

floods. For example, how floods occurred 

and what could be done to ameliorate or 

mitigate the consequences. Respondents 

suggested that such awareness could be 

raised in areas vulnerable to disaster 

through adult education and literacy 

programs, through their children, who 

could be taught in school as a part of a 

separate awareness campaign, or by 

including teaching materials in school 

curricula. Raising this awareness will 

enable the local people to make better 

choices of sound environmental practices 

such as landuse practices, farming, crop 

types and conservation of biodiversity 

(Toya and Skidmore 2007; Samir, 2013). 

The abundance of insect orders and 

families recorded from the different 

habitat types put together in this study is 

similar to other studies (Hughes et al., 

2000; Yahya, 2001; Asokan et al., 2009; 

Wichaikam et al., 2010; Onadeko, 2011; 

Turshak and Mwansat, 2011). Basset, 

(2001) studied invertebrates in canopy of 

tropical forests and found that the orders 

hymenoptera and coleopterans are 

dominant in both abundance and 

diversity, this was also similar to work of 

Molta et al. (1998). Except for the order 

coleoptera and odonata, some 

investigators (Pearce-Heggins and 

Yalden, 2004; Yard et al., 2004 and 

Asokan et al., 2009) have also shown that 

the orders hymenoptera, hemiptera, 

orthoptera and diptera are the primary 

food source of insectivorous birds which 

may be the reason for their distribution in 

the various habitats for which insects 

were collected (Turshak and Mwansat, 
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2011). However, Wichaikam et al., 

(2010) recorded 50% of insects from the 

Order Collembola in their samples, 

although Hymenoptera, Coleoptera, 

Diptera and Orthoptera were substantial 

insect orders sampled during their study. 

More insects were identified in the 

forest area compared with irrigated and 

river sites, this is probably due to the 

diversity of microhabitats in the forest 

areas. Studies have shown that animal 

species correlates positively with habitat 

or vegetation complexity (Wijesinghe 

and Brooke, 2005; Turshak, et al; 2010). 

The forest at the Pandam Wildlife Park is 

largely undisturbed and this habitat type 

constitutes microhabitats such as lakes, 

diversity of vegetation, gaps, riparian 

forest among others suggests suitable 

habitat for high insect richness and 

abundance (Lewis and Basset, 2007). 

 

Conclusion 
Clearance of forest for agricultural 

purposes and flooding constituted the 

greatest threats to protection of species 

and their habitats in the Shimankar River 

Basin. This has a far reaching implication 

on the ecology, socio-economics and 

socio-cultural life of the people. Further 

studies to determine effects of flooding 

on agricultural production, ecology of the 

basin as well as health and socio-

economic status of the people are 

recommended. In addition, detailed 

studies on the different species taxa, 

habitat types and their interrelationship 

will assist in formulating policies suitable 

for the sustainable development of the 

Shimankar River Basin. 
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