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ABSTRACT
Seed is one of the most important inputs in the agriculture production process.
Likewise, it is crucial to study the efficacy of the seed production process. Therefore,
a study was conducted to assess the lucrativeness and efficiency of resource used for
Wheat seed production in Kailali district of Nepal. The study used formal and
informal wheat seed producers from Wheat Superzone, Kailali. Data were collected
with help of a well-structured questionnaire. Descriptive and statistical tools were
used to analyze data which also included the Cobb-Douglas production function. The
study revealed that the total variable cost incurred was significantly higher in
informal wheat seed production since formal seed producers were provided with
subsidies. Gross return was found comparable between the formal and informal
wheat seed producers and yet the gross margin was significantly higher for formal
seed production. The study revealed that wheat seed production was a profitable agrienterprise but the formal seed production was significantly more profitable (BCR=
1.49) than the informal system (BCR= 1.25). The return from the formal wheat seed
production was likely to increase with improvement in inputs such as seed and
human labor. Similarly, informal wheat seed production could also be efficiently
carried out by the efficient use of human labor. Thus, the study is important for
policymakers and planners at the different sectors for budget allocation and provides
adequate information for business planning in the seed sector.

INTRODUCTION1

Q

uality seed is considered as the basic, most
critical, and cheapest input for enhancing the
productivity of any crop (Rana 1997). The
seed is a dynamic instrument for increasing
agriculture production up to 15-25% (DISSPRO
1999). A large number of Nepalese farmers are
storing wheat seed in the rainy season in the
ambient condition when there is high temperature
and high rainfall which accelerate quality
degradation of stored seed in such condition. For
instance, a survey conducted by SQCC identified
the germination quality status of farmers’ saved
wheat seed which showed that only 36% of
samples were within the standard, whereas 64% of
samples were below the standard of quality seed
(Shrestha and Mishra 2001).
The wheat seed replacement rate is increasing
year by year. Wheat seed requirement was 9,680
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tonnes in 2010 and was expected to reach 11,659
tonnes and 16,325 tonnes in the year 2015 and
2020 respectively. The expected wheat seed area to
fulfill this requirement was estimated at 6,545 ha
and 8,300 ha in respective years (NSB 2013).
However, shortage of inputs like irrigation,
improved seed, use of fertilizers, pesticides,
inadequate credit facility, ownership right and
fragmentation problem, poor mechanization in
agriculture, unbalanced use of plant nutrients are
possible reasons for low seed production despite
having suitable agro-ecology and edaphic factor for
wheat production. Farmers might use the resources
rationally but not at the economic optimum level,
due to a lack of knowledge on resource
optimization. The cost of production can be
decreased by combining inputs and output
optimally while the return from production can be
increased by carrying out suitable processing,
storage, packaging, inspection, and roguing. Thus,
benefits can be optimized by the efficient use of
domestic resources. Ali (1996) found that it is
possible to improve resource-use efficiency in
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wheat production to give 25% higher production.
Resource-use efficiency is related to crop stand,
variety, disease, and land preparation quality, and
socio-economic factors.

Gross Return = Seed produced × seed price
received by farmer + Amount of straw × price of
straw received by the farmers (Dillon and Hardaker
1993)

MATERIALS AND METHODS

Gross margin can be defined as difference in gross
return and total variable cost (Olukosi et al. 1990)
i.e.

Study Area and Sampling
The study was conducted at Kailali district in
Nepal where, Prime Minister Agriculture
Modernization
Project
(PMAMP),
Wheat
Superzone has been implemented. Out of the
13,001 households residing in the area, a list of
formal wheat seed producers, and informal seed
producers in the Wheat Superzone, Kailali was
prepared from which 30 formal wheat seed
producers and 30 informal wheat seed producers
were selected randomly without replacement.
Formal Wheat seed producers were farmers
producing wheat seed under the supervision of
Wheat Superzone Kailali. Primary data was
collected with the use of a structured interview
schedule using face to face interview technique in
June 2020. After the collection of the necessary
information, it was entered into an excel data entry
sheet and analyzed using SPSS.
Estimation of Cost and Return
The total expenses incurred by any enterprise
consist of fixed costs and variable costs. A cost that
does not vary even if there is an increase or
decrease in production by enterprise, such as the
rental value of land, is known as a fixed cost. In
contrast, a variable cost is a cost that changes in
definite proportion with a change in production
output (Kenton 2020).
i.e. Total cost = Total fixed cost + Total Variable
cost
Since wheat is a seasonal crop, we only consider
the total variable cost.
Total Variable Cost=C seed + C fertilizer + C plant
protection + C machinery + C labor

Where gross return, gross margin, seed produced,
seed price, amount of straw, and price of straw
were calculated in terms of NRs ha-1, NRs ha-1, Kg
ha-1, NRs Kg-1, Kg ha-1, and NRs Kg-1,
respectively.
The benefit cost ratio represents the rate of return
on per unit investment. Undiscounted BCR can be
calculated by formula as used by Dhakal et al.
(2015):
Benefit Cost Ratio =

Gross Return
Total Variable Cost

If B/C >1 then project(s) is economically sound.
If B/C =1 then project(s) is at the economic
breakeven.
If B/C <1 then project(s) is not economically
sound.
Resource Use Efficiency
Resource use efficiency (fertilizer, water, etc) is
defined as the output of any crop per unit of the
resource applied under a given set of edaphic and
atmospheric conditions (Rana 2013). CobbDouglas production function was used to quantify
the endowment of variable inputs on seed
production and the efficiency of the variable inputs
in the seed production process was estimated. The
Cobb-Douglas function states as (Dhakal et al.
2015):Y= aX1b1X2b2X3b3X4b4eu
Where,

Where,

Y= Gross return (NRs ha-1),

C seed= Cost of seed,
C fertilizer = Cost of Fertilizer=C
+ C potash,

Gross Margin = Gross Return from the enterprise Total Variable Cost

FYM

+ C urea + C DAP

X1= Cost of human Labor (NRs ha-1),
X2= Cost of seed (NRs ha-1),

C plant protection = Cost of Plant protection= C Pesticides +
C Insecticides + C herbicide,

X3= Cost of Management (Fertilizer + Plant
Protection) (NRs ha-1),

C machinery = Cost of machinery= C tillage + C threshing +
C Irrigation +C transportation, and

X4= Cost of Machinery (NRs ha-1),

C labor = Cost of labor (Family + Rental)
(Note: - Each cost is calculated in NRs ha-1)
The gross returns refer to the returns calculated
before deducting any cost (Hayes 2020).
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e=Base of natural logarithm,
u = Random disturbance

term,

a = Constant, and
b1, b2, b3 and b6 = Coefficients of respective
variables.
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Here, ln(Y) = ln(aX1b1X2b2X3b3X4b4eu)
 ln(Y) = u + b1lnX1 +b2lnX2 + b3lnX3
+b4lnX4
Where, u= Random Disturbance Term/ Error Term
The value of u and coefficient of variables was
determined with help of a linear regression model
in SPSS.
The efficiency of a resource used was
determined by the ratio of Marginal Value Product
(MVP) of variable input and the Marginal Factor
Cost (MFC) (Agam et al. 2017).
Following Goni et al. (2013) the efficiency of
resource use was calculated as;
r = MVP/MFC
Where,
r = Efficiency ratio,
MVP = Marginal value product for the input, and
MFC = Marginal factor cost for the input.
Furthermore, MVP= bi Geometric mean of Y/
Geometric Mean of Xi
Marginal value product (MVP) is an increase
in the value of output because of unit increment in
value input (Adhikari 2013). MFC is defined as the
price per unit of input under consideration. If the
MFCs of the considered inputs are presented in
terms of an additional rupee per ha i.e. 1 NRs ha-1
while calculating the efficiency ratio(r), the
denominator will always be one. Therefore, the
efficiency ratio will be equal to the numerator i.e.
MVP in such conditions (Majumder et al. 2009).

RESULTS AND DISCUSSION
Cost of Production
Seed Cost
Wheat Superzone Kailali provided a 50%
subsidy on seed to the formal seed producers, an
average price of seed for formal seed producers
was found to be 29.8 NRs Kg-1which was lower
than that of informal seed producers (54.9 NRs Kg1
) with a 1% level of significance. The average seed
rate for formal seed producers and informal seed
producers was found to be 178.5 Kg ha-1 and 166.8
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Kg ha-1, respectively. Thus, per ha seed cost was
higher for informal seed producers (NRs. 8,937.2)
than formal seed producers (NRs. 5,385.7), at a 1%
level of significance.
There was no significant difference between
the seed rate adopted by farmers (172.6 Kg ha-1)
and recommended seed rate; since most of the
varieties under seed production were large grain
varieties. The recommended seed rate for large
grain varieties like Banganga, Vijay, which were
under seed production, is 160 Kg ha-1 (PMAMP
2018). Thus, the overall cost of seed was found to
be NRs. 7,161.3 per ha with average seed cost NRs.
42.4 per Kg as shown in table 1.
Fertilizers Cost
Among formal seed producers, only 30% were
found using FYM with an average cost of NRs.
6,260.3 per ha. Similarly, among informal seed
producers, 63.3% of farmers were found using
FYM with an average cost of NRs. 9,168.4 ha-1. Per
ha cost of FYM was found higher in the informal
group with a 5% level of significance. The average
livestock unit was similar for both the system, but
landholding was significantly higher in the formal
seed system. Farmers used the same amount of
FYM produced in relatively larger areas, so the
cost of FYM per ha is relatively lower for Formal
wheat seed producers. Rasool et al. (2008) revealed
that the use of FYM in wheat increases organic
matter, soil porosity, mean weight diameter
(MWD), water holding capacity, and decreases the
bulk density of the soil. Overall it helps to increase
fertility.
In the formal seed producers' group, 96.6% of
farmers used urea and DAP, with an average rate of
142.7 Kg ha-1 and 124.7 Kg ha-1, respectively. Only
13.33% of farmers used potash, with an average
rate of 18.25 Kg ha-1. Similarly, 93.3% of informal
seed producers used urea and DAP, with an
average rate of 146.2 Kg ha-1 and 115.2 Kg ha-1,
respectively. Only 10% of informal seed producers
used potash, with an average rate of 20 Kg ha-1.
Tsegaye (2012) also reported that a large part of the
population used DAP (100%) and Urea (85.7%) as
chemical fertilizers in wheat seed production.
The farmers' adopted rate of urea and potash

Table 1. Seed Cost per hectare
Overall
Formal System
(N=60)
(n=30)
Price of Seed (NRs Kg-1)
42.4
29.8
(18.9)
(3.5)
Seed Rate(Kg ha-1)
172.6
178.5
(71.5)
(76.3)
7,161.3
5,385.7
Cost of Seed(NRs Kg-1)
(4014.7)
(2666.8)
"***" significant at 1% level of significance, $1 USD=NRs.120.261
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Informal System
(n=30)
54.9
(1.9)
166.8
(67.2)
8,937.2
(4376.5)

t test
Value
-6.93***
(0.00)
0.631
(0.531)
-3.79***
(0.00)
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Table 2. Per ha Cost of fertilizers
Overall (N=60)
Cost of FYM (NRs Kg-1)
Cost of Urea(NRs Kg-1)
Cost of DAP (NRs Kg-1)
Cost of Potash (NRs Kg-1)

Total Cost of Fertilizer (NRs Kg-1)

Formal System
(n=30)

8,233.7
(3061.3)
2,887.9
(967.2)
5,763.0
(1490.9)
950.0
(549.2)
12,376.9
(4544.9)

Informal System(n=30)

t test
Value

6,260.3
(2839.5)
2,853.0
(1071.3)
5,986.3
(1611.3)
912.5
(582.2)

9,168.4
(2757.6)
2,923.9
(864.5)
5,531.9
(1344.9)
1,000.0
(624.5)

-2.582**
(0.016)
-0.274
(0.785)
1.154
(0.254)
-0.191
(0.856)

10,908.1
(3480.4)

13,796.7
(5037.3)

-2.570**
(0.013)

"**" significant at 5% level of significance, $1 USD=NRs.120.261

was significantly lower than the recommended
doses. Though, the farmers' adopted rate of DAP
was significantly higher than the recommended
dose. The recommended doses of fertilizers are 174
Kg urea ha -1, 108 Kg DAP ha-1 and 81 Kg potash
ha-1 (PMAMP 2019).
The price of urea, DAP, and potash was
determined with help of the prevailing market price
which was found to be NRs. 20, 48, and 50 per Kg,
respectively.
Thus, total fertilizer cost was significantly
higher for informal seed systems and overall cost
per ha was found to be NRs. 12,376.9 per ha.
Cost of Plant Protection
Seed producers were found using only
herbicide as plant protection measures. Different
parameters, such as tiller m-2, grain yield, and weed
biomass are affected by herbicidal treatment of
wheat plants (Bibi et al. 2008). 13.3% of farmers
from informal seed producers used herbicide
incurring an average cost of NRs. 1,300 per ha.
Similarly, 66.6% of formal seed producers used
herbicide incurring an average cost of NRs. 610 per
ha. The cost per ha was found higher in informal
seed producers with a 1% level of significance. The
cost for formal seed producers was lower because
of a 50% subsidy on herbicides, provided by Wheat
Superzone Kailali.

Machinery Cost
The average cost of mechanized tillage per ha
was found to be NRs. 9,111.4 and NRs. 9,766.1 for
formal and informal seed producers, respectively.
Similarly, the cost of irrigation was found to
be NRs. 7,921.8 and NRs. 6,762.2 per ha for
respective groups. Mechanized threshing cost was
found higher for formal seed producers than
informal one with a 10% level of significance.
Total machinery cost was found similar for both
groups. Overall machinery cost was found to be
NRs. 22,926.9 per ha.
Labor and Transportation Cost
The average labor cost in the study area was
NRs 500 per day. Labor requirement for informal
seed production systems was found significantly
higher than that of formal seed production. Since
land fragmentation can increase farm labor
requirements, it is likely for informal seed
production to have higher labor costs than formal
seed production, even with the same level of
mechanization
(Nguyen
2014).
Similarly,
transportation cost for formal seed producers was
higher than that of informal seed producers,
significantly different at 1% level of significance,
since more formal seed producers marketed their
product than informal.
Total Variable cost
The total variable cost per ha was found to be

Table 3. Per ha Plant Protection Cost
Seed System
Formal System(n=30)
Informal System(n=30)
Overall (N=60)

Average Cost(NRs Kg-1)

t test Value

610 (222.61)
1,300 (294.39)
725.00(348.19)

-5.390*** (0.000)

"***" significant at 1% level of significance, $1 USD=NRs.120.261
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Table 4. Per ha Machinery Cost
Overall
(N=60)

Formal System
(n=30)

Informal System
(n=30)

t test
Value

Tillage Cost
(NRs Kg-1)
Threshing Cost
(NRs Kg-1)

9,438.8
(3600.5)
8,259.3
(1824.9)

9,111.4
(4099.2)
8,764.4
(1770.7)

9,766.1
(3600.5)
7,754.3
(1824.9)

-0.626
(0.535)
2.213*
(0.031)

Irrigation Cost
(NRs Kg-1)

7,362.0
(3998.6)

7,921.8
(4605.6)

6,762.2
(3998.6)

1.119
(0.268)

Total Machinery Cost
(NRs Kg-1)

22,926.9
(7065.1)

23,975.3
(7073.2)

21,878.6
(7065.1)

1.153
(0.254)

"*" significant at 10% level of significance, $1 USD=NRs.120.261
Table 5. Per ha Labor Requirement and Transportation Cost

Labor (man day ha-1)
Transportation Cost(NRs Kg1)

Overall
(N=60)

Formal
System(n=30)

Informal System
(n=30)

t test
Value

38.5
(13.2)

33.9
(1.2)

42.9
(1.3)

-2.792**
(0.007)

3,204.8
(2240.5)

3,889.6
(2406.1)

2,063.4
(1339.9)

3.375***
(0.005)

"***"and"**"significant at 1% and 5% level of significance, respectively, $1 USD=NRs.120.261

NRs. 61,184.8 and NRs. 67,839.5 for formal and
informal seed producers. The total variable cost for
informal wheat seed production was found to be
significantly (10% level of significance) higher
than the formal wheat seed production since it had
a significantly higher cost of seed, fertilizer cost,
plant protection cost, labor cost, and transportation
cost per hector than formal wheat seed production.
The overall variable cost of seed production was
found to be NRs. 64,511.82 per ha.
In both wheat seed production systems, the
largest portion of the variable cost was found to be
covered by machinery cost. Even though Wheat
Superzone has introduced custom hiring, farmers
were not found following the idea due to lack of
liquidity. This shows the scope of mechanization in
the study area. The second-largest portion of the
variable cost was covered by labor cost followed by
fertilizer cost, seed cost, and transportation cost.
The smallest portion of the total variable cost was
covered by plant protection cost which includes

Table 6. Per ha Cost of Wheat Seed Production
Variables
Formal wheat Seed
Producer
Seed (NRs Kg-1)
Kg-1)

Fertilizer (NRs
Plant Protection (NRs Kg-1)
Labor (NRs Kg-1)
Machinery (NRs Kg-1)
Total (NRs Kg-1)
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herbicide cost.
Gross Return and Gross Margin
Average productivity was found to be 2.71
tonne ha-1 for formal seed producers. The average
price of the seed received by farmers was NRs.
31,860 per tonne giving a return of NRs. 86,155.5
per ha. Wheat Superzone helped the formal wheat
seed producers in accessing suitable markets
providing higher revenue for their product. The
average return from wheat straw was found to be
NRs. 3,724.1 per ha.
Similarly, average productivity was found to
be 2.84 tonnes ha-1 for informal seed producers.
Price received by farmers was NRs. 28000 tonne-1,
giving a return of NRs.79,417.46 per ha. The
average return received from straw was found to be
NRs. 3,591.4 per ha.
The average productivity of formal seed
production was found similar to that of informal
seed production, despite the technical backups
provided by PMAMP for formal wheat seed
Informal Wheat Seed
Producer

Overall

Percentage
(%)

5,385.7

8,937.2

7,161.3

10.9

10,908.1
610
16,950
27,864.9
61,184.8

13,796.7
1300
21,450
23,941.4
67,839.5

12,376.9
725.0
19,250
26,131.7
64,511.8

18.9
1.1
29.3
39.8
100
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Table 7. Per ha Gross Return and Gross Margin
Overall (N=60)
Formal System (n=30)

Informal System(n=30)

t test Value

Gross Return

86,444.2
(22483.5)

89,879.6
(22023.8)

83,008.8
(22781.0)

1.188
(0.240)

Gross Margin

22,099.1
(20329.3)

28,694.8
(17244.8)

15,503.3
(21293.56)

2.637**
(0.011)

1.49
(0.30)

1.25
(0.33)

2.863**
(0.006)

BCR

1.36
(0.33)

"**" significant at 5% level of significance, $1 USD=NRs.120.261

producers. This might be because of the difference
in the potential yield of varieties used. Sixty
percent (60%) of formal seed producers used
Banganga variety (yield 3.3 tonnes ha-1) and 40%
used Vijay variety (yield 4.5 tonnes ha-1), while
informal seed producers used high yielding
varieties, Aaditya, NL 971, and Gautam (yield 4.8
tonnes ha-1, 4.5 tonnes ha-1, and 4.3 tonnes ha-1,

production. The overall BCR for Wheat seed
production was found to be 1.36 indicating that
wheat seed production was a profitable enterprise.
Similar BCR for the wheat crop was found by
Alam (2013), and Sarma and Sarma (1998) in
wheat rajmas intercropping.
Resource Use Efficiency
Generally, the price of the resource is a
limiting factor in the cultivation process. Thus, the
success of the production depends on the minimum
utilization of variable input which facilitates
maximum utilization of other available inputs
rather than the marginal value of the variable input
(De wit 1992). The major resources used in the
process of wheat seed production were seed, human
labor, crop management, and machinery. Results of
the estimated values of the coefficients of each
input analyzed showed that formal wheat seed
production was positively and significantly
correlated with the seed and human labor cost. This
implies that the output of formal wheat seed
production would increase by 0.194 and 0.211 with
the unit increment in the quantity of seed cost and
human labor cost, respectively. A similar result was
found by Omonona et al. (2010) and Umoh (2006)
highlighting the importance of quality seed input in
the production process. The sum of coefficients of

respectively).
Per ha gross return and gross margin were
found to be NRs. 89,879.6 and NRs. 28,694.8 for
formal seed producers, whereas for informal it was
NRs. 83,008.8 and NRs. 15,503.3, respectively.
Gross return per ha was not significantly different,
but gross margin was found higher for formal seed
producers, significantly different at a 5% level of
significance because of lower variable cost.
Benefit Cost Ratio
BCR for formal seed producers (1.49) was
found higher than that of informal seed producers
(1.25), significantly different at a 5% level of
significance. Thus, formal seed production was
found more profitable than informal seed
production, since the total variable cost was
significantly lower in formal wheat seed

Table 8. Estimated Values of Coefficients and Probabilities of the Production Function
Resource
Formal Seed System
Informal Seed System
Coefficient

t- value

Coefficient

t-value

Intercept

4.514

2.445**

7.078

3.934***

Seed cost

0.194

2.244**

0.085

0.963

Management cost

0.112

0.793

0.119

0.985

Labor cost

0.211

1.834*

0.269

2.950***

Machinery cost cum transportation cost

0.210

1.463

-0.035

-0.195

R2

0.426

0.321

Adjusted R2

0.33

0.213

F Value

4.455***

2.958**

“***”,”**” and “*” significant at1% ,5% and 10% level of significance, respectively.
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Table 9. Estimates of measures of Allocative Efficiency of Inputs
Geometric Mean of
X

Coefficient

MVP

MFC

r=MVP/MFC

Seed cost

5385.4

0.194

3.23

1

3.23(underutilized)

Labor cost
Informal system
Labor cost

16983.3

0.211

1.12

1

1.12(underutilized)

21481.67

0.269

1.039

Formal System

all resources was found to be 0.727, which means
this production function was following diminishing
scale of return i.e. return would increase with the
increase in resource input. With a unit increment in
all inputs, the return would increase by 0.727. The
result is supported by the study by Bist et al. (2017)
on the resource productivity of wheat in
Kanchanpur district, Nepal.
The sum of coefficients of resource for
informal wheat seed production revealed that
production function was following diminishing
scale of return i.e. with unit increment in all
resources, the return would increase by 0.438.
Informal wheat seed production was found
positively and significantly correlated with human
labor cost indicating that the process is laborintensive. With each unit increment in human labor
cost, the return would increase by 0.269 which is
higher than formal. Other studies (Okike 2000;
Umoh 2006; Amodu et al. 2011; Onubuogu et al.
2014) have also shown a similar kind of result,
indicating the crucial role of farm labor in
agriculture, particularly in the case of developing
countries such as Nepal. This problem can be
attributed to land fragmentation and poverty which
increases farm labor requirements (Umoh and
Yusuf 1997). Thus, it is likely for informal seed
production to have higher labor costs than formal
seed production, even with the same level of
mechanization (Nguyen 2014). The negative
coefficient of machinery cum transportation cost
indicates that with a unit increment of the resource,
the return would decrease by 0.035. However, the
result is unexpected; it is backed up by Suresh and
Reddy (2006). This could be explained by
considering small landholding and noncommercialized seed production by the informal
seed producers.
The allocative efficiency of seed (3.23) and
human labor (1.12) was found higher than 1 for
formal seed production, indicating these resources
were underutilized. Similarly, the allocative
efficiency of human labor (1.039) showed that the
resource was also underutilized in informal wheat
seed production. This shows the scope of efficient
management of resources for increasing return. A
similar result is found by Majumder et al. (2009)
and Sujan et al. (2017), while a contrasting result
was found by Suresh and Reddy (2006).
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1

1.039(underutilized)

CONCLUSIONS
The study showed that wheat seed production is a
reasonably profitable agri-enterprise. However,
with technology and technical aid provided by
PMAMP Wheat Superzone Kailali to formal seed
producers, formal wheat seed production is more
profitable than informal. The return from formal
seed production was likely to increase by using
inputs such as seed and human labor. Similarly,
informal wheat seed production could also be
efficiently carried out by increasing the use of
human labor. Thus, the economic status of the
wheat seed production depends not only on the
yield and achieved sales price but also on a number
of applied production factors and their price. The
profitability of wheat seed production can be
increased by reducing the cost of production and
efficiently utilizing available resources. Further
research on the value chain of seed should be
conducted as the price received by formal and
informal wheat seed producers was significantly
different. Similarly, more extensive research on the
effect of land fragmentation in wheat seed
production should be done as variables cost seems
to be related to the size of landholding of farmers.
There is a need to conduct training programs on the
quality maintenance of seed produced, packaging,
and storage.
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