
   
JAEES Vol. 6 No. 2 2020, Pages  211 - 220

PROFITABILITY ANALYSIS OF ROOT AND TUBER CROPS PRODUCTION 

IN OIL POLLUTED AND NON-OIL POLLUTED AREAS OF BAYELSA STATE, 

NIGERIA

Olaniyi, A.I., Nwokocha, I.N. and Anyaegbunam, H.N.

National Root Crops Research Institute, Umudike, P.M.B 7006. Umuahia, Abia  State

Corresponding Email: ,  abiodun.olaniyi@yahoo.com ivyamaka.nn@gmail.com

Abstract

The study assessed profitability of root and tuber crops production in oil polluted and non-

oil polluted areas of Bayelsa State, Nigeria. Multi-stage sampling technique was used to 

select 15 root and tuber crops farmers each from five (5) oil-polluted communities and five 

(5) non-oil polluted communities giving a total of 150 respondents for the study. Primary 

data were used and data were collected through structured questionnaire. Data were 

analyzed using descriptive statistics such as Gross margin and Net Profit analyses while 

the inferential statistics used was Z test. The result indicated that an average farmer 

invested about ₦19,432.67 in the production of root and tuber crops and had total revenue 

of ₦78,731.00 in oil polluted area. Result also, revealed that an average farmer invested 

₦103,017.07 and had total revenue of ₦816,668.00 in non-oil polluted area. the Z test 

analysis showed significant differences both in net income and net profit of ₦ 3,994.00 and 

₦10,082.00 respectively between the areas. The study therefore concluded that farmers' 

production of root and tuber crops in non-oil polluted area were more profitable than the 

production in oil-polluted area, although production of root and tuber crops in the two 

areas were profitable. The study, therefore, recommended that farmers in oil polluted area 

should put in more willingness and effort on root and tuber production since both net 

income and net profit in production were lower than that of non-oil polluted area it improve 

their living standard.
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Introduction

Production of root and tuber crops is one of the major agricultural activities in Bayelsa 

State. The economic activities of the communities in the state are either land-based or 

water-based to include collection and processing of palm fruits, crop farming and animal 

farming, fishing and fish farming, forest resources utilization (such as game, raffia), general 
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farming and trading of agricultural goods (Rosemary et al., 2014). Bayelsa State is 

endowed with great potentials for high productive and profitable agricultural practice and 

occupies small area of Nigeria's most fertile land suitable for the production of root and 

tuber crops such as cassava, yam, sweetpotato, cocoyam and many other crops while the 

availability of water bodies make feasible aquaculture like fish farming (Okonkwo, 2015; 

Abisola, 2014). 

Pollution can be broadly defined as the introduction by man directly or indirectly of 

substances or energy into the environment resulting in deleterious effects of such a nature 

as to endanger human health, harm living resources and ecosystems and impair or interfere 

with amenities or other legitimate uses of the environment (Osam, 2011). Petroleum 

hydrocarbon contamination of soils and sediment is a global concern because of the 

toxicity (Ite, 2013). Pollution by crude oil usually occurs as spillage that is uncontrolled, 

release of crude oil into the environment as a result of equipment failure, operational 

mishaps, or intentional damage to facilities (UNDP, 2012). The consequences of oil 

spillage on agricultural production, the environment and humans are enormous. (Anejionu 

et al., 2015) observed the negative effects of oil pollution on agriculture and lamented that 

most of the farmlands are destroyed and rivers polluted leading to the death of fishes; and 

most farmers and fishermen are thrown into confusion and joblessness. Infact, the 

germination, growth performance and yield of crops are stifled by oil spillage (Osuoke, 

2014). Corroborating, the evidence of Ahamadu  (2014) indicated that farm size, crop 

yield, and land productivity in oil spillage affected communities were significantly lower 

than those of the non-oil spillage communities. It is no doubt that oil production has 

worsened environmental disasters in the region and has led to a decline in output, loss of 

income and source of livelihood, food shortage and hunger, damage to vast farm land and 

loss of profit (Achi, 2013). Due to the enormous consequences of oil pollution to the 

environment, there is need to investigate and find out how profitable it will be to produce 

root and tuber crops in Bayelsa State. Hence, the study to assessed profitability analysis of 

production of root and tuber crops in oil polluted and non-oil polluted areas of Bayelsa 

state, Nigeria. Specifically, the objectives are to determine the costs and returns associated 

with root and tuber crops production in both areas and to ascertain the profitability of root 

and tuber production in the areas.

Hypotheses

	 H 1: There is no significant difference between the income from root and tuber crops O

farmers' in oil polluted and non-oil polluted areas.
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Ho2: There is no significant difference between the net profit of farmers who cultivated in 

oil polluted and non-oil polluted areas.

Methodology 

The study was carried out in Bayelsa State, Nigeria. The State is situated in Niger Delta 
1 1 1region located between Latitude 0415 N and 0523 N and between Longitude 0522 E and 

10645 E. It is one of the six states that make up the south-south geopolitical region of Nigeria 

and has boundaries with Rivers State in the east, Delta State in the North and Gulf of Guinea 

in the West and South. It has a total land area of 21,100 sq.km with a population density of 
2188 persons/km  (Bayelsa State Government, 2010). Multistage sampling technique was 

adopted in the study. The first stage was purposive selection of five Local Government 

Areas (LGAs) they are; Yenagoa, Ogbia, Southern Ijaw, Ekeremor and Brass. This is 

because of the high level of oil production activities in the area and the fact that agricultural 

production is the major occupation of the people. The second stage involved a random 

selection of two communities from each LGA making a total of 10 communities. Five of the 

communities (Akassa, Imiringi, Ekpetiama, Kolama I and Ogolomabiri) that were selected 

are those that had suffered from oil spillage while the other 5 communities (Otuoke, 

Amassoma, Onopa, Agrisaba and Sagbama town) that were selected are those that had not 

suffered from oil spillage.  The final stage involved a random selection of 15 smallholder 

farmers of staple food crops giving a total sample size of 150 farmers used for the study.  

List of ADP registered small scale farmers served as sample frame. 

Primary data were used in data collection. Data were analyzed using descriptive and 

inferential statistics. To achieve the cost and return analysis of root and tuber crops 

production by farmers in the study areas, farm budgetary techniques was used. Gross 

margin and Net Profit analyses were used to determine the profit levels for oil-polluted and 

non-oil polluted farms in the study area. 

GMi=TRi– TVCi……………………………………………………………………….(1)

Where,

GM = Gross margin

TR = Total (Gross) Revenue

TVC = Total variable costs (For i = 1, 2) either the oil polluted area or the non-oil polluted 

area.

Net profits are calculated by subtracting total production costs from gross (total) revenue 

as:
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πi=TRi-TCi …………………………………………………………............……..(2)

Where,

π = Profit

TR = Total revenue (₦)

TC = Total cost of production (₦).

TC=TVC+TFC

Where,
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Results and Discussion

Cost and return analysis in oil-polluted area

Table 1 showed the distribution of respondents according to cost and return analysis in oil 

polluted areas. The result shows the analysis of the costs and returns accrued to average root 

and tuber crops farmer in oil-polluted study area. The result indicated that an average 

farmer invested about ₦19,432.67 in the production of root and tuber crops. These included 

costs of labour, planting material, fertilizer, transport, land charges, depreciation on 

implements and levies and charges. Average cost on labour (₦6,528.00) constituted the 

greatest share of the cost representing 33.6% which implies that cost on labour is the major 

important single cost of item associated with the production in oil polluted areas. Cost on 

planting material (₦5,938.67) was next in amount accounting for 30.6% of the total cost. 

The cost of fertilizer (₦1,868.00) constituted 9.6% of the total cost. The average cost of 

land acquisition and transport constituted 17.70% and 4.9% while cost on the depreciation 

of implements and levies and taxes constituted about 3.1% and 0.5% respectively. The 

variable cost items constituted 78.7% of the total cost while the fixed cost items constituted 

21.3% of the total cost respectively. The table further shows that total revenue of 

₦78,731.00 was earned by a farmer. The results obtained here compared favourably with 

the finding of Ojimba (2013) who examined the effects of oil pollution on crop production 

using a stochastic translog production function. 

Profitability ratio analysis of root and tuber crop in oil-polluted area

Table 2 showed profitability ratio analysis of root and tuber crops production in oil-polluted 

areas. The results showed that profitability index was 4.05 which indicated that production 

of root and tuber crops in oil polluted worthy doing because profitability is greater than one. 

The net profit margin was 75.3% which indicated that farmer earned about 75% in profit 

from the income it collected. The farmer, also, earned ₦3.05 on every naira spent on root 

and tuber crops production in oil-polluted areas. Return on sale was 0.75 which indicated 
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Table 1: Cost and Return Analysis in Oil- Polluted Area 
Items Value (? ) Cost component as % of total 

cost 
a)Total Revenue (TR) 78,731.00   
b)Variable Costs   
Cost of planting material 5,938.67 30.6 
Cost of fertilizer  1,868.00 9.6 
Labour Costs   
Cost of clearing 1,778.67 9.1 
Cost of planting 1,508.00 7.8 
Cost of Fertilizer application 908.00 4.7 
Cost of weeding 1,725.33 8.9 
Cost of harvest 608.00 3.1 
Total labour costs 6,528.00 33.6 
Cost of transport   942.67 4.9 
Total Variable Costs (TVC) 15,277.34 78.7 
Fixed Costs   
Land charge (rent) 3,440.00 17.70 
Depreciation on implements 606.00 3.1 
Levies and taxes  109.33 0.5 
Total Fixed Costs (TFC) 4,155.33 21.3 
Total Cost (TC)=TFC+TVC 19,432.67  
Gross profit =TR-TVC 63,453.66  
Net Profit = TR-TC 59,298.33  
Source: Field Survey, 2016.    

that 75% of the farmers' income has been converted to profit. Thus, it can be inferred that 

improving profitability in root and tuber crops production in oil-polluted areas will require 

that more effort be put into increasing the efficiency of use of variable input. 

Table 2: Profitability Ratio Analysis of Root and Tuber Crop in Oil -Polluted Area
 

 
Ratio 

       
Value

 

 
PI

       
4.05

 

 
Return on sale

      
0.75

 

 Return on ₦1 spent      3.05  

 Profitability index      4.05  

Source: Field Survey, 2016  

Cost and return analysis in non- oil polluted area

Table 3 showed the distribution of respondents according to cost and return analysis in non-

oil polluted areas. The results showed the analysis of the costs and returns accrued to 

average root and tuber crops farmers in non-oil polluted study area in the year 2016. The 
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results indicated that an average farmer invested about ₦103,017.07 in the production of 

root and tuber crops. These included costs of labour, planting material, fertilizer, transport, 

land charges, depreciation on implements and levies and charges. Average cost on planting 

material (₦61,745.33) constituted the greatest share of the cost representing about 60.0% 

which implies that cost on planting material is the major important single cost of item 

associated with root and tuber crop production in oil-polluted areas. Cost on fertilizer 

(₦17,825.33) was next in amount accounting for 17.5% of the total cost. The cost of labour 

(₦15,229.31) constituted 14.8% of the total cost. The average cost of land acquisition and 

transport constituted 4.7% and 1.7% while cost on the depreciation of implements and 

levies and taxes constituted about 0.8% and 0.50% respectively. The variable cost items 

constituted 94.0% of the total cost while the fixed cost items constituted 6.0% of the total 

cost respectively. The table further shows that total revenue of ₦816,668.00 was earned by 

an average farmer during the period. The results obtained here compared favourably with 

the findings of Ojimba (2013) who examined and compared the effects of oil pollution on 

crop production using a stochastic translog production function. 

Table 3: Cost and Return Analysis in Non-
 

Oil
 

Polluted Area
 

Items
 

Value (₦)
 

Cost component as % of total cost
 

a)Total Revenue (TR)
 

816,668.00 
  

b)Variable Costs
   

Cost of planting material
 

61,745.33
 

60.0
 

Cost of fertilizer 
 

17,825.33
 

17.5
 

Labour Costs
   

Cost of clearing
 

3,289.33
 

3.2
 

Cost of planting
 

2,877.33
 

2.8
 

Cost of Fertilizer application
 

2,278.66
 

2.2
 

Cost of weeding
 

3,677.33
 

3.6
 

Cost of harvest
 

1,378.66
 

1.3
 

Total labour costs
 

15,229.31
 

14.8
 

Cost of transport
 

1,728.00
 

1.7
 

Total Variable Costs (TVC) 96,814.67 94.0 

Fixed Costs   

Land charge (rent) 4,846.67 4.7 

Depreciation on implements 879.73 0.8 

Levies and taxes  476.00 0.5 

Total Fixed Costs (TFC) 6,202.40 6.0 

Total Cost (TC)=TFC+TVC 103,017.07  

Gross Profit = TR-TVC 719,853.33  
Net Profit = TR-TC 713,650.92  
Source: Field Survey, 2016.   
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Profitability ratio analysis of stable food crop in non-oil polluted area

 Table 4 shows profitability ratio analysis of root and tuber crops production in non-oil 

polluted area. The results showed that profitability index was 7.92 which indicated that 

production of root and tuber crops in non-oil polluted worthy doing more than oil-polluted 

areas because profitability is greater. The net profit margin was 87.4% which indicated that 

farmer earned about 87% in profit from the income it collected. The farmer also earned 

₦6.93 on every naira spent on staple food crop production in non-oil polluted areas. Return 

on sale was 0.87 which indicated that 87% of the farmers' revenue has been converted to 

profit. This implied that production of root and tuber crops in non-oil polluted area is very 

profitable. The finding is in consonance with findings of Ojimba (2013).

Table 4: Profitability Ratio Analysis of Stable Food  Crop in Non -Oil Polluted Area  

 Ratio        Value 

 PI       7.9 

 Return on sale      0.87 

 Return on ₦1 spent     6.93 

 Net profit margin     87.4% 

Source: Field Survey, 2016 

Difference between the income from root and tuber crops farmers in oil spilled and non-

oil spilled areas

The analysis result of Z test in Table 5 showed a significant difference between the income 

from oil-polluted and non-oil-polluted areas in root and tuber crops production in root and 

tuber production in Bayelsa State. The z test showed difference of ₦ 3.994 between net 

income from oil polluted and non-oil polluted areas. 

Table 5: Result (net income)  difference between the income from root and tuber crops farmers in 
oil spilled and non-oil spilled areas.  
Groups  Observation  Mean  Standard error  Standard deviation
Non-oil-polluted  75  846792.9  195240.8  1690835  
oil-polluted  75  66535.3  6383.93  55286.4  
Difference   780257.7  195345.2   

Z-test   3.994     

Degree of freedom  148     

Source: Field Survey, 2016                  Reject HO1   
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Difference between net profit of farmers cultivated in both oil polluted and non-oil 

polluted farms

The analysis result of Z test in Table 6 shows a significant difference between the net profits 

from oil-polluted and non-oil-polluted areas in root and tuber crops production in Bayelsa 

State. The Z test showed significant difference of ₦ 10.0820 between net profits from oil 

polluted and non-oil polluted areas.

Table 6: Result (total revenue) difference between net profit of farmers cultivated in both 

oil polluted and non-oil polluted farms. 

Groups Observation Mean standard error Standard deviation 

Non-oil-polluted 75 816668 72879.34 631153.6 

oil-polluted 75 78731 6776.43 58685.64 

Difference   737937 73193.7  

Z-test   10.0820    

Degree of freedom 148    

Source: Field Survey, 2016   Reject HO 2  

Conclusion and Recommendations

The study, therefore, concluded that farmers' production of root and tuber crops in non-oil 

polluted area were more profitable than the production in oil-polluted area, although 

production of root and tuber crops in the two areas were profitable. The Z test analysis 

revealed that there was significant difference of ₦ 10,082.00 between net profits from oil 

polluted and non-oil polluted areas, there was significant difference of ₦ 3.994 between 

net income from oil polluted and non-oil polluted areas. The study, therefore, 

recommended that farmers in oil polluted area should put in more willingness and effort 

on root and tuber production since both net income and net profit in production were lower 

than that of non-oil polluted area it improve their living standard.

References
Abisola, A. (2013). Where cultivation meets conflict: Farming in the Niger Delta. 

N o u r i s h i n g  t h e  p l a n e t .  A v a i l a b l e  a t : 
http://blogs.worldwatch.org/nourishingtheplanet/where-cultivationmeets-conflict-
farming-in-the-niger-delta.

Achi, C. (2013). Hydrocarbon exploitation, environmental degradation and poverty: the 
Niger Delta 	 experience: At the Diffuse Pollution Conference, Dublin. Available 
at: http://www.ucd.ie/dipcon/docs/theme02/theme02_07.PDF (last accessed 
16.03.14).

4  219 

Profitability Analysis of Root and Tuber Crops Production ... Olaniyi, et al

http://blogs.worldwatch.org/nourishingtheplanet/where-cultivationmeets-conflict-


Adeola, A. (2014). Patterns and trend analysis of violence in Oil Production and Oil 
Distribution in Nigeria, from 2006-2014. Nigeria Watch Project, IFRA-Nigeria E-
Papers Series, no 36, November: Pp. 1-28.

Anejionu, O.C.D., Ahiarammunnah, P.N. and Nri-ezedi, C.J. (2015). Hydrocarbon 
Pollution in the Niger Delta: Geographies of Impacts and Appraisal of Lapses in 
Extent Legal Framework, Resource Policy, 45, September 2015, pp. 65-77.  

Ahmadu1 J. and J. Egbodion. (2014). Effect of Oil Spillage on Cassava Production in 
Niger Delta 	 Region of Nigeria, American Journal of Experimental Agriculture 
3(4): 914-926.

Bayelsa State Government Blue Print for Agricultural Development (2003) Bayelsa State 
Government (BYSG),Yenagoa, Bayelsa State.

Bayelsa State Government. (2010). Bayelsa State, Glory of All Lands. 
www.bayelsa.govt.ng.

Ite, A. E., and Semple K. T. (2013). "Biodegradation of petroleum hydrocarbons in 
contaminated soils," 	 Microbial Biotechnology: Energy and Environment, R. 
Arora, ed., pp. 250-278, Wallingford, Oxford shire: CAB International.

Ojimba, T.P. (2013). Determining the Effects of Crude Oil Pollution on Crop Production 
Using Stochastic Translog Production Function in River State Nigeria, Journal of 
Development and Agricultural Economics, 4 (13) pp. 346-360.

Okonkwo, C.N.P, Kumar, L. and Taylor, S. (2015). The Niger Delta wetland ecosystem: 
What threatens it and why should we protect it? African Journal of Environmental 
Science and Technology.;9 (5):451-463.

Osam, M. U, Wegwu M. O. and Uwakwe, A. A. (2011) “The Omoku old pipeline oil spill: 
Total hydrocarbon content of affected soils and the impact on the nutritive value of 
food crops,” Archives of Applied Science Research, 3 (3). 514-521.

Osuoke G.O.  and Emeka-Okpara, F.O. (2014). Evaluation of the impact of crude oil 
spillage on Izombe community and their productivity implications. International 
Journal of Research in Engineering and Technology. 3(10):208-211.

Rosemary N.O, Okoh P.N, Michael I, Ajibefun I.A, Idehen K.I, Ajieh P.C, Osakwuni 
E.U (2014). Assessment of impacts, vulnerability, adaptive capacity and 
adaptation to climate change in the Niger Delta area, Nigeria.

UNEP, (2012). Environmental Assessment of Ogoniland, Nairobi, Kenya: United Nations 
Environment 	 Programme.

4  220 

Journal of Agricultural Economics, Extension & Science

http://www.bayelsa.govt.ng

	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220

