
 131 

 

RESOURCE USE EFFICIENCY AND DETERMINANTS OF WATERLEAF 

PRODUCTION IN ISIALANGWA SOUTH, ABIA STATE

Offor, E. I., Efedua, J. C. and Obinna, J. C

Department of Agricultural Economics, Michael Okpara University of Agriculture, 

Umudike, PMB, Abia State

Corresponding author, Email: offorevelyn53@gmail.com

Abstract  

This study examined the resource use efficiency of waterleaf farmers in Isialangwa South, 

Abia State. A multi-stage random sampling procedure was used to select 50 waterleaf 

farmers. Primary data were collected with aid of structured questionnaire and scheduled 

interview.  Data collected were analyzed using both descriptive and inferential statistics. The 

results of the study revealed the mean age, household size, farming experience and farm size 

of the respondents were 25years, 5persons, 11.56years and 1.79ha respectively. The net 

income from waterleaf production was ₦98,985.44 and the variables that influenced it were 

cost of seed, labour, manure/fertilizer, farm size, farming experience, household size and 

educational level of the farmers. Waterleaf farmers underutilized manure/fertilizer and over-

utilized labour and pesticides. The average productivity level of the farmers was1.63 kg/₦. 

The study identified perishability, pest and disease attack as the major constraints that 

militated against waterleaf production. The study recommends that farmers in the study area 

should use more of seed and fertilizer/manure resources and integrated pest and disease 

management practice, since pest and disease problem persist despite the overuse of 

pesticides.
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Introduction

Nigeria is one of the vegetables producing nations in Africa. In the past, it was found to be 

producing below major African producing nations, but currently there is improvement in the 

production level. As at 2012, production records were put at 643,312 million metric tonnes, 

which is highest when compared to other African vegetable producing nations (Shettima et 

al.; 2016).Agriculture in Nigeria is, however, characterized by a large number of small-scale 

farmers, scattered over wide expanses of land, with holdings ranging from 0.05-3.0 hectares 
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per farmer, low capitalization and a low yield per hectare. 

Smallholder farmers in Nigeria are also characterized by a low level of resource utilization, 

low levels of productivity, low returns to labour and a low level of capital investment, 

although they control a vast proportion of the productive agricultural resources in the country 

(Abang and Agom 2004).The resources that are of paramount importance in agriculture 

production include land, labour, capital and management. The profitability of an agricultural 

enterprise hinges on efficient utilization of these resources. A clear understanding of resource 

use patterns by farmers and their adjustment to external factors are necessary for increase in 

the productivity of agricultural resources (Amaza, 2005). 

Efficiency of resource use can be defined as the extent to which a given set of resources are 

being allocated across uses or activities in a manner that maximizes whatever value they tend 

to produce such as output, market value or utility. Production theory states that under 

competitive conditions, a firm is said to be allocative efficient if it equates the marginal returns 

from production inputs to the market price of the input (Fan, 1999).Furthermore, allocative 

efficiency is the efficiency capable of equating the marginal value product (MVP) of the input 

of its unit price (Maikasuwa and Ala 2013). More so, allocative efficiency could portray the 

tangencyof price line and isoquant (Kumbyakiar, 2006). It also refers to the extent to which 

farmers made efficient decisions by using inputs up to the level which their value marginal 

contribution to production is equal to marginal factor cost.

Ajetomobiet al.,(1998) also posited that, a resource is used efficiently if its Marginal Value 

Product (MVP) is just enough to offset its Marginal Factor Cost (MFC). Therefore, this study 

examined the allocatively efficiency of waterleaf (Taliniumtriangulare) production in 

Isialangwa South, Abia State, Nigeria. The specific objectives of the study were to: examine 

the socio-economic characteristics of waterleaf farmers in the area; estimate the cost and 

returns of waterleaf farmers in the area; estimate the allocative efficiency and factors affecting 

waterleaf production in the study area; estimate the total productivity of waterleaf in the study 

area; identify the major constraints/problems faced waterleaf farmers in the area. 

Methodology

The study was carried out in Isialangwa South local Government Area of  Abia State, Nigeria. 

It has an area of 258 km² and an estimated population of 179,000 persons (NPC, 2016). The 

area is bounded by Umuocheala to the south, Nbutu to the East, Umunevo to the north and 
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Owerrinta to the west. The people mostly engage in farming, producing yam, cassava, 

cocoyam, maize, and other tropical farm products. Isiala Ngwa South is made up of 48 

communities.

A multi-stage random sampling procedure was used for the study. The first stage was a 

random selection of five (5) communities in the Local Government Area. The second stage 

was purposive selection of two villages majorly involved in waterleaf farming from each 

community which gave a total of 10 villages. The last stage involved a random selection of 

five (5) waterleaf farmers from each village. This gave a total of 50 waterleaf farmers for the 

study. 

Primary data were collected with the aid of structured questionnaire and scheduled interview. 

Data collected were analyzed using both descriptive and inferential statistics. 

Model Specification

Net Income Model was used to estimate the cost and returns of waterleaf farmers in the area.

Where 

MVP = Product of marginal physical product and unit waterleaf of output 

MFC = Cost of one unit of a particular resource 

r = Efficiency ratio 

If r = 1, it implies that waterleaf farmers are efficient in resource use. 

r< 1, implies that waterleaf farmers are inefficient (over-utilizing resources) in resource use. 

r> 1, implies that waterleaf farmers are inefficient (under-utilizing resources).

Allocative efficiency is determined by equating the marginal value product of a resource to

its unit price. That is;

MVpi =pyfi=Pxi -  -  -  -   

3

MVP = Marginal value product of i

th resource, Py= price of unit of output

Regression model was used to estimate the factors that influenced vegetable production. The 

implicit form of the regression model is given as:

Y = f(X1, X2, X3, X4, X5, X6, X7, X8, X9)   -  -  



Journal of Agricultural Economics, Extension & Science

4  

Journal of Agricultural Economics, Extension & Science

134 

Where 

Y = Output of waterleaf (kg) 

X1 = Cost of seed (₦) 

X2 = Labour (in man days) 

X3 = Fertilizer/ Manure/organic waste (kg) 

X4 = Farm size (in hectares) 

X5 = Farming experience (in years) 

X6 = Age of farmers (in years) 

X7 = Educational level (in years) 

X8 = Household size (number of persons) 

X9 = Frequency of harvest (no. of times/month) 

Productivity model was used to measure the farmers' level of productivity in vegetable 

production. The implicit form of the productivity model that was used is: 

Pt = Total Productivity

Ot = Total Outpu

L =   Labour Input Factor

C =   Capital Input Factor

R =   Raw Materials and Purchased Parts Inputs

Q = Other Miscellaneous Goods and Services Input Factor

Results and Discussion

Socio-economic Characteristics of Waterleaf Farmers in Isialangwa South Local 

Government, Abia State

The socio-economic characteristics of waterleaf farmers in Isialangwa South Local 

Government, Abia State is presented in Table 1. Most of the respondents were within the age 

range of 25-30years and the mean age was 25years. This implies most of the respondents were 

within their active age.  The age result further revealed 18% and 8% of the respondents had 

age range of 31-35years and 46-50years respectively. Most of the respondents represented by 

66% were female while 34% were male. The dominance of female farmers in the production 

of both vegetables is because vegetable production is not that tedious and can be undertaken 
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by women. The finding is similar to the work of Bassey et al (2015) who reported that women 

dominated vegetable production in Akwa-Ibom State. 

The marital status result showed that most of the respondents were married representing 

46%of the population sampled while 26% were single. Most of the respondents had 

household size of 5-8persons in the study area with a mean household size of 5 persons. This 

was affirmed also by Effiong (2005) who noted that moderate to large family size is the most 

important input for unpaid labour, especially in the rural areas. The implication of these 

moderate household sizes is that there will be enough hands to assist in the activities involved 

in the vegetable production thus having a positive effect not only in reducing the cost of hired 

labour but also enabling farmers form stronger bond through working in an activity with 

common goal. The average education level of the respondents was 12.5years and most of 

them represented by 50% had secondary education while 28% of them had tertiary education. 

Most of the respondents had farming experience of 11-15years and the mean farming 

experience was 10years. The result has some positive implications on increased productivity 

because according to Nwaru (2004), the number of years a farmer has spent in farming 

business may give an indication of the practical knowledge he has acquired on how he can 

overcome certain inherent farm production problems. The mean farming experience of the 

respondents was 11.56years and most of them had farming experience that ranged between 

10-14years. This implies that most of the waterleaf farmers had acquired a good level of 

experience in the production of waterleaf which would have a positive influence in their 

productivity. Most of the respondents had farm size between 0.1-1.0ha. This is expected due 

to high level of land fragmentation in Southeastern Nigeria. This result can pose negative 

influence on the production level of the farmer, especially for farmers with low level of 

farming experience.
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Factors That Affect Waterleaf Production in Isialangwa Local Government Area, Abia 

State

The results in Table 3 showed the factors affecting waterleaf production in Isialangwa Local 

Government Area. The linear functional form was chosen as the lead equation for the analysis 

based on conformity with a priori expectation of signs, magnitude of coefficients, overall 

significance of the functional form (F-statistics). The F – ratio was significant at 1% 

indicating the goodness-of -fit of the model. The R2 value was 0.699 which indicates that 

Cost and Return in the Production of Waterleaf in Isialangwa Local Government Area 

of Abia State

The cost and return involved in the production of waterleaf in Isialangwa Local Government 

Area of Abia State is presented in Table 2. The total fixed cost of waterleaf was N104,000. 

Rent on land was the major fixed cost incurred by the respondents while the cost of labour, 

transportation, constituted the major variable costs. The total revenue generated from the 

sales of waterleaf was N270,435.44 and the net farm income was N98,985.44. This implies 

that waterleaf production was profitable in the study area and it serves as a means of 

livelihood for the farmers.
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69.9% of the total observed variation in waterleaf production was explained by the variables 

included in the model, while 30.1% of the variation was due to error. 

The coefficient of labour was statistically significant at 5% and positively related to the 

productivity of waterleaf. This implies that as the labour of a farmer increases, the 

productivity of waterleaf also increases. Expectedly, the increase in farmer's labour comes 

with deserved output. In agreement, Effiong and Agboola (2014) found labour to be positively 

signed to output indicating that the farmers output increases with amount of time and energy 

spent. 

The coefficient of manure was significant at 10% and it is positively related to output of 

waterleaf. This implies that a unit increase in manure leads to an increase in output of 

waterleaf. This may be attributed to the fact that an increase in manure will enrich the fertility 

of the soil which in turn boosts productivity.This conformsto a prioriexpectation that as a 

farmer applies manure on a farmland, the output of the farm increases all things being equal.

The coefficient of farm size was statistically significant at 10% and it is positively related to 

the productivity of waterleaf. This explains that a unit increase in the farm size result to an 

increase in waterleaf output. This result is consistent with Ume et al., (2017) who reported that 

increase in farm size leads increase in output, and determines the quality and quantity thus 

boost the farmer's income. The coefficient of farming experience was significant at 5% and 

positively related to output. It shows that a unit increase in the years of farming experience 

leads to an increase in waterleaf output. Ogoke (2009) observed that the longer the years of 

farming experience, the more efficient the farmer becomes because the number of years a 

farmer has spent in the farming business may clearly give an indication of the practical 

knowledge he has acquired. This is an advantage in reducing farming risk inherent in the 

enterprise which will also help to boost production in any pre-determined period of farming 

business. 

The coefficient of educational level was significant at 1% and positively related. This implies 

that  as the educational  level  increases,  waterleaf output also increases.

This is in conformity with a priori expectation that the level of education of the farmers 

enhances their knowledge of farm business as well as their technical and managerial 

efficiency. The more educated the farmers is, the more his/her efficiency in farming. 

The coefficient of household size was statistically significant at 10% and positively related to 

waterleaf output. This suggests that a unit increase in the farmer's household size result to an 

Journal of Agricultural Economics, Extension & Science
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increase in output. This result indicated that the more hands on deck, the more the propensity 

for higher output as a result of technical and managerial efficiency. The finding is similar to 

the work of Okello, et al.,(2019) who reported that household size has a great contribution to 

the available family labour.

The coefficient of cost of seed was statistically significant at 10% and negatively related to 

waterleaf output. This suggests that a unit increase in the farmer's cost of seed will result to a 

unit decrease in waterleaf productivity. The finding is in agreement with the findings of 

Ebiowei etal., (2013) who reported that increase in the cost of input leads to increase in total 

cost of production. This transcends to a decrease in the net return from farm income. This 

result indicates that the higher the cost of waterleaf seed the more unlikely farmers will invest 

on production.

Table 3: Estimated Coefficients of the Factors affecting Waterleaf Production In 
Isialangwa Local Government Area OfAbia State 
Explanatory Variables Linear + Exponential Semi-log  Double-log 

Constant 88076.051 
(3.422) *** 

-288804.074 
(-1.141)* 

11.405 
(50.508) *** 

8.028 
(3.619) *** 

Cost of seed -59.76 
(-3.621)*** 

-799.263 
(-0.172) 

-0.001 
(-0.533) 

-0.008 
(-0.191) 

Labour -5.016 
(-2.126) ** 

-91.19 
(-0.037)  

-0.003 
(-0.641) 

-0.001 
(-0.025) 

Manure/ Fertilizer 
 

5407.87 
(1.828) * 

-2.429 
(-18.402)*** 

-0.047 
(-1.808) * 

-0.071 
(-1.587)* 

Farm size 4851.932 
(1.763) * 

7454.77 
(1.611)* 

0.042 
(1.749) * 

0.065 
(1.589)* 

Farming experience -0.504 
(-2.389) ** 

36222.035 
(1.541) 

4.60E-06 
(1.277) 

0.327 
(-0.977) 

Age of Farmers -0.411 
(-0.768) 

-3334.749 
(-0.958) 

-3.67E-06 
(-0.781) 

-0.03 
(1.159) 

Educational level 1.079 
(-1.536)* 

1.335 
(4.070)*** 

9.22E-06 
(1.496)* 

0.048 
(-0.102) 

Household size -0.957 
(-1.937) * 

-673.268 
(-0.147) 

-0.311 
(-2.237) ** 

-0.004 
(-0.420) 

Frequency of harvest -0.015 
(-0.11) 

-1302.061 
(-0.396) 

-3.36E-07 
(-0.028) 

-0.012 
(-0.970) 

R2 0.699 0.678 0.597 0.577 

F-ratio 4.183*** 4.072** 3.172* 4.066* 

Source:Field survey, 2018 
Note: (*) = coefficients that are significant at 10%, (**) = coefficients that are significant at 5%, 
(***) = coefficients that are significant at 1%, Figures in parenthesis are the t-values. 
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Resource Use Efficiency of Waterleaf Production 

Table 4: showed the major inputs used in the production of waterleaf in the study area 

identified were land, water, labour, fertilizer, pesticide and seed.

The efficiency of labour (0.000041) shows that the input labour was over utilized in the study 

area, this means that, farmers incurred more cost on labour compared to the value of the 

marginal product of labour. This implies inefficient use of labour. Thus farmers should 

withdraw some labour resource from the farm. Also, the efficiency of fertilizer/manure (2.15) 

indicates that fertilizer/manure was underutilized in the study area, which implies 

inefficiency. Thus farmer can increase the use of fertilizer in their farms in order to increase 

their output in waterleaf production.

The efficiency of chemicals on the other hand gave a negative figure (-3.44), and this is an 

indication of the fact that the input chemical was used to an extent that any increase in its use 

brings about a decrease in output. The input seed also gave an efficiency value of 10.05, 

indicating that the cost of using seed is very low compared to the value of the marginal product 

of seed hence there is room for increasing the use of seed. These imply that the resource input 

of seed and chemical were underutilized and over utilized respectively, thus they were 

inefficiently used. This finding is in agreement with the work of Ebiowei et al., (2013) who 

reported that plantain and Banana farmers were allocative inefficient in their resource use in 

their study area. Therefore, waterleaf farmers can increase the quantity of seed in order to 

increase output of waterleaf production. Thus, farmers are yet to achieve absolute degree of 

allocative efficiency in the use of seed and chemicals in the area and could profitably reduce 

the use of chemical and the use of seeds. The achievement of efficiency in all the inputs is a 

key determinant to increase in output and hence net income of farmers in study area.
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Estimate the Productivity of Waterleaf Production

Distribution of Respondents according to their productivity levels is presented in Table 5.The 

output levels of waterleaf farmers were measured in kilogram per naira (kg /₦) of all variable 

inputs used. The mean output level of 1.63kg/₦ was achieved by the farmers. Most of the 

waterleaf farmers had a productivity level of 1.1-2.0 represents 42% while 4% of the farmers 

were within 4.1-5.0 productivity level. 

Problems Faced by Waterleaf Farmers in Isialangwa Local Government Area

Table 6: showed the distribution of respondents in the study area based on the problems that 

affect their efficiency of waterleaf production. Perishability of Produce was the major factor 

that hinders the efficiency of waterleaf (92%) and it ranked 1st, Pest and disease attack (82%) 

ranked 2nd, poor storage facilities. This result conforms with a priori expectation, that 

agricultural produce has a short life shelf which constitutes hindrance to the farmers who 

could not evacuate the produce from production center. That at harvest produce is sold at low 

prices due to increase in supply in the market owing to inadequate storage facilities prevalent 

among developing economies. Poor Market Structure both had 76% and were ranked 3rd 

respectively. Access to water during dry season (74%), high cost of agro-chemical (70%), 

poor farm tools (68%), bad roads (64%), inadequate credit facilities (54%), high cost of 

transport (50%) were ranked 5th, 6th, 7th,8th, 9th and 10th respectively. 



4  142 

Journal of Agricultural Economics, Extension & Science

Conclusion

From the findings of study, most farmers in waterleaf production were within their youthful 

age and had formal education. Waterleaf production was profitable and the variables that 

affect its production were cost of seed, labour, manure/fertilizers, farm size, farming 

experience, household size and educational level of the farmers. Waterleaf farmers 

overutilized key resources such as labour and fertilizer/manure was underutilized. However, 

they over-utilized pesticides hence there was need to reduce it. The productivity level of the 

farmers was very low. Perishability of produce, poor storage facilities, poor market structure, 

access to water and pest and disease attack were the major constraints facing the production of 

waterleaf in the study area.

Recommendations

Based on the findings of this study, the following recommendations were made:

1. Waterleaf farmers should increase the use of some variable such as education, farm 

size and farming -experience that have positive relationship with waterleaf output in 

the production season.

2. Waterleaf farmers in the study area should increase the use of fertilizer/manure while 

reduce the use of pesticides and labour in their production.

3. Waterleaf farmers in the study area should be educated through extension agents to 

use integrated pest and disease management practice, since pest and disease problem 

persist despite the overuse of pesticides.
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