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Although there is a huge potential for vegetable production in Nawalpur district, its 

productivity has not been scaled up. Therefore, a study was conducted in Nawalpur 

district to assess the productivity and profitability of major vegetables. About a hundred 

farmers were selected purposefully for the household survey. Two summer season 

vegetables: tomato, cucumber, and two winter season vegetables: cauliflower, cabbage 

were selected as major vegetables. The obtained data were analyzed using SPSS and 

Microsoft Excel. Socio-demographic characteristics, cost, return of major vegetables, 

profitability, and factors affecting the productivity of each vegetable were 

studied.  Vegetable farming was found to be a profitable enterprise as the B/C ratio for 

all four vegetables was greater than one and among four vegetables cucumber was 

found the most profitable one with the B/C ratio of 1.46. In cost of production, labor 

cost was found to be the significant one incurring more than 40% in all four vegetables. 

The Multiple Linear Regression Model revealed that experience has a significant and 

positive influence on the productivity of cucumber and cauliflower, application of 

fertilizer has a significant and positive influence on the productivity of tomato, 

cucumber, and cauliflower. Similarly, the price per unit of output and farm size under 

vegetable farming has a significant and positive relationship with the productivity of 

tomato and cabbage respectively. The incidence of diseases and pests was a major 

constraint of vegetable production in the study site. 
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INTRODUCTION1  

epal is an agrarian country with 29.2 

percent contribution of agriculture in 

national GDP in 2015/16 (CBS 2017). In 

Nepalese agriculture, commercial vegetable 

farming has been recognized as a profitable 

enterprise. Horticulture contributes more than 24% 

of the total agricultural GDP and the vegetable has 

a significant share in 2011 to 2014 (Acharya 2018).  

A national report of 2014 shows that vegetables 

and nursery contribute 9.71% to total Agricultural 

GDP (MOAD 2015). Vegetable farming has been 

given much importance because of its account on 

increasing contribution to national GDP, export 

potential, rural employment, and poverty 

alleviation (Pokhrel 2010). There is a positive 

relationship between vegetable farming and 

livelihood improvement (Rai et al. 2019). 
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Vegetables are considered as high-value crops and 

the pace of commercialization and profitability 

ratio are higher for vegetables as compared to 

cereals (Bhandari, Bhattarai, & Aryal 2015). The 

area coverage, production, and productivity of 

vegetables is increasing every year. In the last 40 

years, the area coverage has increased by 222.8%, 

the production has increased by 728.21%, and the 

productivity has increased by 156.6% (Ghimire, 

Lamsal, Paudel, Khatri, & Lamsal 2018). More 

than 56 vegetables have been recorded with 

commercial farming in Nepal. Among these, ten 

vegetables cover around 61% of the total cultivated 

land of vegetable crops (MOALD 2019).  

The demand of vegetables in the market is 

increasing day by day. In the span of one and half 

months, Nepal has imported a vegetable worth of $ 

33.52 million (Adhikari 2020). However, the 

average productivity of vegetables in Nepal is 

lower than the world average (Thapa & Dhimal 

2017).  Also, a report from (ADB 2019) shows that 

the productivity of vegetables in Nepal is far from 

the international standard. It has been a prioritized 
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subsector of horticulture (ADS 2015) and deemed a 

profitable business enterprise but the potential level 

of return has not been achieved yet.  

Several efforts have been made to uplift 

vegetable farming but still facing various problems 

regarding production and marketing (Chaudary 

2010). The purpose of the study was to find out the 

factors affecting the productivity of vegetables and 

profitability of vegetable farming. In addition, it 

sought to limelight the constraints of vegetable 

production in Nawalpur district.  

MATERIALS AND METHODS  

Study site, sampling, and data analysis 

Three local levels of Nawalpur district viz. 

Hupsekot rural municipality, Kawasoti 

municipality, and Madhyabindu municipality were 

selected purposefully as the study site. These are 

the major production pockets of Nawalpur district 

which is also included in Prime Minister 

Agriculture Modernization Project (PMAMP), 

Project Implementation Unit (PIU), Vegetable 

zone, Nawalpur. Two summer season- tomato and 

cucumber and two winter season-cauliflower and 

cabbage were selected as major vegetables. 

Altogether a hundred farmers were selected 

purposefully for the household survey. Most of the 

farmers were engaged in more than one vegetable 

farming so within a sampled population there are 

53 tomato producers, 54 cucumber producers, 51 

cauliflower producers, and 46 cabbage producers. 

Pre-tested, semi-structured questionnaires were 

used to collect the data from the household survey. 

Moreover, Focus group discussion and Key 

informant interviews were conducted and 

secondary data were gleaned through different 

sources. Data thus obtained were analyzed using 

computer software like Statistical Package for 

Social Science (SPSS) v.26 and Microsoft Excel.  

Cost and return analysis 

The total cost of vegetable production was 

calculated by adding the total fixed cost and the 

total variable cost incurred during the production 

period. Similarly, gross margin/net return and 

benefit-cost ratio were calculated to assess the 

profitability of major vegetables. 

Factors affecting the productivity of vegetable 

production 

A multiple linear regression model was 

employed to evaluate the determinants of 

productivity. This model allows the quantification 

of key factors in vegetable production. Productivity 

is a dependent variable and it was regressed against 

several independent variables. The model can be 

expressed as 

Yi = β0 +  β1 X1 +  β2 X2 +  β3 X3 +  β4 X4 
+  β5 X5 +  ei 

Where, 

Yi= Productivity of vegetable production as gross 

margin per unit of kattha  

β0= Constant 

βi= Estimated coefficient of explanatory variables  

Xi= Explanatory variables presented as in the table 

ei= Error term 

The independent variables with their 

description, measurement, and their expected 

relationship are presented in the following table:  

Indexing of constraints of vegetable production 

It provides the severity of the attitude of the 

respondent towards a proposition (Miah 1993). The 

problems faced by vegetable farmers identified 

through the survey were ranked by using scaling 

technique comparing the intensity of severity using 

scale values 1, (1-1/n), (1-2/n), (1-3/n) and so on 

where;  

n= Number of categories in the ranking. 

And the calculation was done using the formula; 

I = ∑
Si. fi

N
 

Where, 

I = index 0  I  1 

Si = scale value at ith severity 

fi= frequency of the ith severity 

N = total number of respondents = ∑fi 

RESULTS AND DISCUSSION   

Socio-Demographic Characteristics:  

The average family size of the study site was 7 

with more than half of the household as nuclear 

type. The literacy rate of the sampled household 

was 88%. The majority of sampled households, 

about 45% had agriculture as a major source of 

income. Besides agriculture business, remittance 

and jobs were the major sources of income. The 

average size of landholding was 27.85 kattha per 

household and within this area allocated to 

vegetable farming was 7.76 kattha which is 27.86% 

of total landholding. Among the major vegetables, 

cucumber farms are the largest with an average 

farm size of 5.48 kattha and the least was of 

cabbage with a farm size of 1.23 kattha. Almost all 

the farmers were engaged either in farmer’s groups 

or co-operatives. About 68% of the farmers 

participated in training and field visits on vegetable 

farming and 72% of the farmers responded of 

getting the organization support. 
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Economic analysis of major vegetable 

production 

From the table of cost of production, it can be 

inferred that vegetable farming is a labor-intensive 

enterprise as labor cost was the most significant 

one contributing more than 40% in all four 

vegetables. Most of the operations from land 

preparation up to harvesting in vegetable 

production involve labor use. This is in line with 

the statement of Dias (2011) and Bhatta & Doppler 

(2016). Besides labor, cost on fertilizer, manure, 

and micronutrients was high as most of the farmers 

use inorganic fertilizer which is costlier than FYM. 

Other expenses also have high figures in the table, 

it includes cost on repair and maintenance of 

equipment, cost on staking materials, and tillage 

cost. Overall the total cost in summer season 

vegetables is higher than winter season vegetables. 

Cucumber farming cost the highest which was 

about $134.02 followed by tomato farming with the 

cost of $128.58. Among winter season vegetable 

cauliflower production incurred a higher cost which 

was $100.29 and cabbage production cost $100.  

The profitability of major vegetable production 

Profit was calculated by deducing total cost 

from total revenue. It revealed that the cucumber 

lies at the first position with the net profit of 

$62.09, tomato at second position with a net profit 

of $ 46.65, cauliflower at third position with the 

profit of $ 39.75 and at last cabbage with the profit 

of $29.28. Similarly, calculation of the B/C ratio 

showed that vegetable farming is a profitable 

enterprise in Nawalpur district. Cucumber was the 

most profitable one with a B/C ratio of 1.46 

followed by cauliflower with a B/C ratio of 1.39. 

Similarly, tomato stood at third position with a B/C 

ratio of 1.36 and cabbage at last with the B/C ratio 

of 1.30. But, the study of Katovich & Sharma 

(2014) on vegetable production in the mid-western 

region showed that among these same four 

vegetables cauliflower was the most profitable one 

with the B/C ratio of 3.79. This is because the 

Nawalpur district lies at the border so all the local 

markets get flooded with exported vegetables 

especially cauliflower and cabbage that compels 

domestic farmers to sell their product at a lower 

price ultimately decreasing profitability. 

Factors affecting productivity of major 

vegetables  

After running the model for each of the four 

vegetables individually, it is clear that there is no 

single common factor having a significant 

influence on the productivity of all four vegetables. 

R2of the model was found to be 0.44 for tomato, 

which indicates that the model can explain 44% 

variation in the productivity of tomato. Similarly, 

Table 1. Explanatory variables with their description 

Variables  Coding system Category Expected Relation 

Experience(X1) Number of years  Continuous  + 

Family labor(X2) Number of family members  Continuous + 

Fertilizer quantity(X3) Number of kilograms  Continuous + 

Farm size (X4) Number of Kattha Continuous + 

Price of output (X5) Rupees/Kg Continuous + 

    

Table 2. Socio-demographic characteristics of sampled households 

Socio-demographic characteristics Value Socio-demographic characteristics Value 

Mean age of farmer(Yrs.) 45.3 Literacy rate of sampled household 88 

Population distribution  Landholding (in Kattha)  

Male 369(52.71) 

 

Total owned land 27.85 

Female 331(47.29) Leased land 12.38 

Average family size 7 Area under vegetable 7.76 

Family Type  Area under Tomato 2.68 

Nuclear 53 Area under Cucumber 5.48 

Joint 47 Area under Cauliflower 1.69 

Major income source   Area under Cabbage 1.23 

Agriculture 45 Institutional Characteristics   

Business 14 Member in group/co-operatives 100 

Remittance 29 Training on vegetables 68 

Jobs 12 Organizational support 72 

Figure in parentheses indicates the percentage 
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the model can explain 35% variation in 

productivity of cucumber, 36% variation in 

productivity of cauliflower, and 26% variation in 

productivity of cabbage. 

Experience in vegetable farming 

Farmer's experience on vegetable farming was 

found to have a significant and positive relationship 

with the productivity of cucumber and cauliflower. 

Experienced farmers have analyzed the different 

techniques of production. Therefore, they have 

more practical knowledge that can improve their 

farm performance. The coefficient value was found 

to be 76.97 and 14.21 for cucumber and cauliflower 

respectively.  It indicates that 1-year increase in 

farming experience will increase productivity by 

76.97 kg per kattha in cucumber and 14.21 kg per 

kattha in cauliflower. This result agrees with the 

conclusion of Wongnaa, Akuriba, Ebenezer, 

Danquah, & Ofosu (2019) as there is a significant 

positive relationship between experience and 

profitability of vegetable production. While the 

finding of Mariyono (2017) opposes the result, as it 

asserts that the more experienced farmers are less 

responsive towards the adoption of new 

technologies. 

Fertilizer quantity 

The application of fertilizer had a significant 

and positive influence on the productivity of the 

tomato, cucumber, and cauliflower. Proper 

application of fertilizer can provide the necessary 

nutrients to the plants that promote growth and 

development ultimately increasing productivity. 

The coefficient value indicates that 1 kg increase in 

the fertilizer application increases the productivity 

by 1.963 kg, 1.29 kg, and 2.18 kg per kattha in 

tomato, cucumber and cauliflower respectively. 

The result is in the line with the findings of Masuka 

and Xaba (2013), as it explored the positive 

relation of fertilizer application with the 

productivity of tomato, onion, and carrot. Also, 

Joshi(2018) asserted that the accessibility of 

chemical fertilizer can promote the 

commercialization in vegetable crops.  

Farm size 

This factor was found to have a highly 

significant and positive relationship with the 

productivity of cabbage. The coefficient of farm 

size was 96.89 for cabbage. It indicates that an 

increase in farm size by 1 kattha increases the 

productivity by 96.98kg per kattha in cabbage. 

From this data, it can be inferred that farmers with 

small size farms do not engage in commercial level 

production as actively as farmers with large farm 

size. A similar result was found in tomato 

production by Ibitoye, Shaibu, & Omle (2015). But 

the result contradicts the findings of Bhandari 

(2006). 

 

Table 3. Cost on different items of major vegetable production per kattha in the study area 

 

     -Items 

                                        Cost of production of major vegetables  

Tomato Cucumber Cauliflower Cabbage 

$ % $ % $ % $ % 

Fixed cost 18.27 14.20 18.27 13.63 18.27 18.21 18.27 19.27 

Variable cost  0  0  0  0  

Labor cost 54.13 42 59.12 44.11 44.09 43.96 42.58 44.91 

Cost on seed 5.31 4.12 5.13 3.82 3.69 3.68 2.6 2.74 

Fertilizer, manure and 

micronutrient cost 
22.33 17.36 23.18 17.36 18.79 18.73 15.79 16.66 

Cost of plant 

protection 
7.07 5.56 9.43 7.03 2.98 2.96 3.23 3.40 

Irrigation cost 1.57 1.21 2.77 2.06 1.04 1.03 1.01 1.06 

Other expenses 19.9 15.30 25.55 19.06 11.44 11.4 11.32 11.94 

Total cost 128.58 100 134.02 100 100.29 100 94.8 100 

 

Table 4. Profit analysis of major vegetable production ($/kattha) 

Items Tomato Cucumber Cauliflower Cabbage 

Fixed cost 18.27 18.27 18.27 18.27 

Variable cost 110.31 115.75 82.02 76.53 
Total cost 128.58 134.02 100.29 94.8 

Total revenue 175.23 196.11 140.04 124.08 
Profit 46.65 62.09 39.75 29.28 

B/C ratio 1.36 1.46 1.39 1.30 



Regmi et al.                                                                                                     Vol 8 Issue (2): 60-66    

64 

 

Price per unit of output 

Productivity was significantly and positively 

influenced by the price per unit of output in tomato. 

The coefficient was 4.025 indicates that with 0.84 

cent increase in the price of output productivity will 

increase by 4.025kg per kattha. Selling prices 

generate more income, encouraging the farmers 

toward procurement and application of a large 

amount of inputs. The result was supported by the 

findings of Masuku & Xaba (2013) in tomato and 

carrot production. 

Constraints of vegetable production 

The major problem in vegetable production 

was the incidence of disease and pests with a 

severity index value of 0.78. The major diseases 

were bight, mildews, and damping-off, and major 

insects were fruit borer, fruit-fly, and diamondback 

moth. It agrees with the finding of Subedi (2020) 

that incidence of disease pest was the major 

constraint in tomato production. Also, Shrestha, 

Prajapati, and Mahato (2014) align with the 

statement that diseases as a major challenge of 

vegetable production. Resonating with the result, 

Bajracharya (2017) asserts that the infestation of 

diseases was the main reason behind the lower 

productivity of potato. It was then followed by poor 

technical assistance with an index value of 0.57. 

Inability of government sectors to provide the 

technical knowledge through various extension 

programs found to be scarce in that region. Farmers 

rely on generation old indigenous knowledge and 

are not fully aware of the modern day technologies. 

Due to poor presence of government, farmers have 

to lean on some agro-vets and suppliers to get 

technical ideas. Lack of collection and storage 

center occupied the third position with the severity 

index value of 0.54. Lack of infrastructure 

compelled farmers to sell their product urgently 

otherwise they have to dump it. Result is also 

supported by the findings of Pandit & Basak 2013 

as lack od storage facility was found major 

constaints faced by the vegetable growers in 

Bangladesh. After that unavailability of quality 

inputs lies at the fourth position with a severity 

index of 0.53. Resonating with the result Quddus 

(2009) found that the limited availability of quality 

seeds as second major constraint of vegetable 

production in Bangladesh. Finally, insufficiency in 

irrigation was ranked at fifth position with the 

index value of 0.42 respectively. All of these 

Table 5. Factors affecting productivity of major vegetables 

Explanatory Variables Tomato  Cucumber  Cauliflower  Cabbage  

C
o

efficien
t 

t-v
alu

e 

C
o

efficien
t 

t-v
alu

e 

C
o

efficien
t 

t-v
alu

e 

C
o

efficien
t 

t-v
alu

e 

(Constant)  
313.528 1.689 86.18 .318 218.06 3.35 322.68 2.59 

Experience 
31.570 1.155 76.97 1.86* 14.21 1.92* 18.96 .95 

Family labor  
9.687 1.295 3.28 .29 1.95 .44 1.07 .13 

Fertilizer quantity 
1.963 4.920*** 1.29 2.77*** 2.18 3.87*** .431 .29 

Farm size 
11.979 1.259 3.55 .35 2.32 .37 96.89 3.07*** 

Price per unit of output 
4.025 2.132** 2.83 .91 .47 .78 .49 .27 

R2 
0.44  0.35  0.36  0.26  

Adjusted R2 
0.38  0.28  0.29  0.17  

***, ** and * indicates significance at 1%, 5% and 10% level of significance 

 

Tables 6. Frequency and severity index of major constraints in vegetable production 

Problem in production 
Frequency of severity Severity index 

value 

Rank 

1 0.8 0.6 0.4 0.2 

Unavailability of quality inputs in time  7 20 31 15 27 0.53 IV 

Insufficiency in  irrigation  15 26 8 31 20 0.42 V 

Incidence of diseases and pest 48 14 20 17 1 0.78 I 

Lack of collection and storage center  14 19 18 23 26 0.54 III 

Poor technical assistance 16 21 23 14 26 0.57 II 
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indicates that the government and the related 

stakeholders should take next steps to remove these 

constraints so the farmers can get good returns 

from their investment.   

CONCLUSIONS 

Vegetable farming is a labor-intensive enterprise so 

farmers with proper farm mechanizations are 

securing more profits. Although vegetable farming 

is a profitable enterprise in Nawalpur district, there 

is ample space for profit maximization through the 

improvement of productivity. Practical know-how 

and skills through the training and experience of 

farmers positively influence the productivity of 

vegetables. Also, timely availability and access of 

farmers to fertilizers can improve the productivity 

of vegetables. Moreover, proper control of disease 

and pests along with technical assistance through 

extension effort can further boost vegetable 

productivity. Future researches are suggested to 

evaluate the efficiency of resource utilization.  
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