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Abstract

Potato production is becoming one of the major profitable crops among the
famers in the northeastern part of Bangladesh. This study investigates the
occupational status, land tenure arrangement, household income scenarios,
and estimates the level of costs and net income variation for potato produc-
tion in the greater Sylhet areas of Bangladesh by using the both descriptive
and statistical techniques. The descriptive results exhibit that most of the
households involved in farming as well as other income generating activities;
however, the highest income share comes from the household business fol-
lowed by agricultural activities. Near about half of the farmers belonged from
the small category (46.39 percent) and around 37 percent were pure tenant
while 30 percent were mixed tenant involved with both sharecropping and
cash lease farming. Nonagricultural income and remittance are the key in-
come sources of employment that influence the average per capita income.
Agriculture share was approximately 9 percent in total household income
where rice dominates the major share and potato does not have significant
contribution. However, seed, irrigation, fertilizer, and hired labor cost were
the major cost components for potato cultivation. This study also decom-
posed the variance of net income into different factors and found that gross
income difference exists among the farmers due to the fertilizer and seed cost
variation. Gross income explained the net income variation, which implies
that potato yield or potato price (quality) or both vary widely among the far-
mers. This study can contribute to making links between the shares of farm
household income that would be helpful for policy makers to understand the
causes of cost and income variation as well as opt for better strategies to sup-
port the farmers.
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1. Introduction

In terms of human consumption potato is the third most important food crop in
the world [1]. Potato is not only cash crop for farmers but also many countries
including one billion people consume as a staple food as like as rice and more
than 100 countries grown as food crops. The potato is not an outstanding source
of energy yet a good source of high-quality protein, major source of vitamin C
and it is rich in important minerals [2]. To reduce the rice consumption, potato
is the best alternative, which provides same nutrition that is why potato con-
sumption is increasing in developing countries. Due to the demand of potato,
production area has also rapidly increased and overtaken all other food crops in
developing countries. Presently, the developing countries for food security of
millions of people supply major portion of global potato across South America,
Africa, and Asia [1].

Farmers of Bangladesh have been producing potato as a major food and cash
crop to earn more profit rather than rice cultivation, though in recent years, po-
tato production reduced drastically as result of unscrupulous weather condition
due to changing climate. People of Bangladesh mainly used potato as vegetable
and nowadays it has been changing to the main dish on the dining table. In some
previous years farmers also faced price fluctuation in harvesting season and re-
ceived a low price when bumper production [3].

The rapid increase in population creates the additional demand for vegetables
specially potato in Sylhet of Bangladesh. However, the supply of vegetables is
inadequate for meeting up the demand of current people living in Sylhet region.
Agriculture is the key source of income (51.34% of total income), though in last
two decades, the cropping intensity of Sylhet region is almost stagnant [3] [4] [5]
[6]. In these circumstances, the appropriate cropping pattern is necessary for
Sylhet region where farmers are producing different crops including potato as
major crops in rural areas. For sustainable farm production, diversified cropping
pattern is a good choice for the farmers [7].

Sylhet region is a potential area for agricultural production [8] across the Aaor
area laying below the northeastern Himalayan foothills experience the highest
rainfall in the world to make the basin prone to flashflood. Despite the potential-
ity of agricultural production in Sylhet region, potato crop is easy to achieve the
farming practice. However, farm income link with potato production and its
prospects, costs, and returns of potato crop research are very few on this area.
Hence, the study designed to assess the socio-economic and demographic
attributes of farm households and determine the level of costs and net income

variation for potato production in Sylhet region of Bangladesh. Therefore, this
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study can help the policy makers to take decision for the improvement of potato
farming as well as diversified agricultural practices by the farmers in rural areas
of Bangladesh.

After a brief overview of the importance of potato production followed by
Sylhet region, we draw a review of potato production and trend in Bangladesh
with the focus on the problems in Section 2. Section 3 is the methodology sec-
tion, where we describe the sources of data and analytical procedures; in Section
4, we presented the results of the analysis with discussion; and in Section 5, we
conclude the results by emphasizing the limitations and future research with

some policy options.

2. Problem Statement

Potato is an effective food crop and it can play an important role in the food se-
curity of Bangladesh [9]. Production and export of potato has a great prospect in
Bangladesh [10] and it ranks 11th in the world in terms of potato production in
2008 [11], and according to FAOSTAT, 2013 [12] it was seventh position in the
world (Figure 1). In Bangladesh, potato is consumed as an important winter
vegetable and is widely produced in the whole country. Considering the produc-
tion area potato is the third major crop in Bangladesh.

According to the BBS report 2015 [5], the area and production of potato gradu-
ally increased in Bangladesh after the year 2000, although in the year 2008-09, the
production was decreased due to severe flooding in whole country (Figure 2).
However, after that year, the production of the potato goes to the increasing
trend and recently it is nearly 10 million metric tons. Specifically, some regions
are well known for potato production such a Munshiganj, Rangpur, Bogra,
Comilla, Dinajpur, Joypurhat, and Nilphamari [6].

Besides these areas at present the farmers in northeastern part of Bangladesh
(Sylhet, Sunamganj, Habiganj, and Moulvibazar) are cultivating potato as im-
portant rabi crops including boro rice, sweet potato, mustard, lentil and, other

winter vegetables [6]. Some previous study results show that farmers can earn
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Figure 1. World potato production [12].
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Figure 2. Trend of potato production in Bangladesh [5].

very high financial and economic return through potato production and men-
tioned that highest yield of potato was 28 tons per hectare found in Rangpur re-
gion followed by Thakurghaon region (25.6 ton/ha) and Comilla region (24.5
ton/ha) [13]. The gross return and gross margin of potato cultivation in Rangpur
district were BDT211978 and BDT139388 per hectare, respectively whereas the
average gross margin and BCR for potato cultivation were BDT174319/ha and
2.40, respectively in Munshiganj, Bogra and Jessore [14]. The average net profit
of potato production per acre in these districts was BDT12731 but the medium
farmers cultivate more land; however, the net profit was highest for large far-
mers [15]. On an average, per hectare, cost of production for potato in Sylhet
district was BDT194114 and the average per hectare yield of potato was 17194
Kg [16]. However, the cost of production was higher, while the price of potato
was lower at the time of harvest and consequently, farmers became looser in the
northern part of the country [17].

Sylhet is a complex region for agricultural production due to its variable land-
scape ranged from hills to very lowlands with the diverse microenvironment [8]
[18]. Sylhet region comprises with the four districts with total area 12298.4 sq
km, located in between 23°58' and 25°12' north latitudes and in between 90°56'
and 92°30' east longitudes. This region is bounded by Meghalaya state of India
on the north, Tripura state of India on the south, Assam state of India on the
east, Netrokona, and Kishoreganj districts on the west [6]. Due to the capricious
topography of Sylhet region, agricultural production is very critical; however,
farmers continue to grow different crops in different seasons. In majority of the
areas are cultivating rice by farmers in this region and supports the total farm
income of households. In addition, others crop such as potato, vegetables etc.
have the potential in Sylhet region because of the financial return is more than
any other crops. Despite the potentiality of potato in Sylhet region, the produc-
tion trend, and practice is not reasonable level [19]. To address this need, the
prospects of potato production by emphasizing the farm income of household in

Sylhet region if necessary.
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It is very important to understand the cost and returns of potato cultivation in
Sylhet region and to take the decision for best alternative crops for production.
Unfortunately, most of the previous studies examining the costs and returns of
major agricultural crop such as rice, wheat etc. in Sylhet region. However, de-
tailed studies on farm income, share of agricultural income with the emphasis on
potato crop, and its prospects in Sylhet region is very scanty. This article seeks to
determine the occupational status, land tenure arrangement, household income
scenarios, and estimates the level of costs and net income variation for potato

production in the Sylhet region of Bangladesh.

3. Methodology

This study used the cross-sectional farm household survey data, collected by the
International Food Policy Research Institute (IFPRI) in 2011-2012 year by ran-
domly drawn households and direct interview with structured questionnaires.
This survey was the first integrated farm household survey 2012 in Bangladesh.
For this study, the secondary data collected from the IFPRI website [20], and ar-
ranged according to the set objectives for the Sylhet region of Bangladesh
(Figure 3). In Sylhet region, there are four districts where 36 villages including
20-farm households from each village and total 720-farm households selected
randomly for primary data collection by IFPRI. We edited, summarized, tabu-
lated, and analyzed the collected raw data from IFPRI to fulfill the objectives of
this study. Descriptive statistics, variance, and covariance analysis mostly used in
this study. From the 720 farm households we separated potato growing house-
holds and found only 48 farm households cultivated potato where 13 farm
households in Habiganj, 30 in Moulobibazar, 2 in Sunamganj and 3 in Sylhet
district. In socioeconomic part of the study, we checked the all-720 farm house-
hold data; and for cost and income of potato production, we used 48 sample
households those are cultivated potato. To grasp the diversity of income, we de-
compose the variance in net income of potato production into different factors

using the following relations, which are well known.

V(M£N)=V(M)+V (N)+2cov(M,N) )

. Sylhet
Sunamganj

Maulvibazar N

Habiganj W@ E

Figure 3. Map of the study areas (Sylhet region) in Bangladesh.
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where, M and Y are stochastic variables, such as the costs of inputs or incomes

from different sectors; V is variance and Cov is covariance.

4. Results and Discussions

4.1. Descriptive Statistics of Sampled Farm Households

Table 1 exhibits the basic statistics of farm households. The study found that
household size is moderately higher than the national average (4.8) [5]. An im-
portant and interesting finding of the study is that almost one-fifth of farm
households were controlled by the female, which is really an encouraging situa-
tion for farming households, as their involvement in decision-making. Majority
(56.7%) of the people aged 15 years and over was literate, while 53.3% were
women. In most of the villages of Bangladesh, women’s access to education is
increasing considerably and changing their living status by doing small jobs,
petty business, and becoming entrepreneurs over the years.

Occupation is the most important feature for a household to sustain in the
earth. Household income fully depends on better occupation, and income is the
basic requirements for improved household food security. Figure 4 provides the
percentage of household head and their involvement in different income earning
activities. At the root label of the Sylhet region, most of the people involved in
farming, accounted for nearly 43% followed by business/trade, daily labor and
other income generating activities. Bangladesh is predominantly an agrarian so-
ciety where most of the farm household participated in farming that made
commendable progress in food production [20]. However, income share from
farming in total household income is not so significant. Because, service sector

represents the main source of household income in Bangladesh [21].

4.2. Distribution of Land and Tenure Arrangement of Sampled
Farm Households in Sylhet Region

According to the reference of Bangladesh Bureau of Statistics, the sample far-
mers categorized in four-farm size groups [3]. The marginal farmer belongs

whom operating lower than the 0.20 hectares of land, small farmers 0.20 to 0.60

Table 1. Summary statistics for the sampled farms.

Household characteristics Household data
Household size 5.9 persons
Average landholding size (owned cultivable) 0.302 ha
Female headed household 19.0%

Literacy rate for people aged 15 years and over

Male 60.5%
Female 53.3%
All 56.7%
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Figure 4. Principal occupations of household head.

hectares of land, medium farmers who have the 0.60 to 1 hectare of land, and
large farmers who has more than 1 hectare of land. Figure 5 represents the per-
centage of farmers operating the different size of farming land in the study areas.
The highest proportion of farmers belonged to the small farmers group ac-
counted for 46.39% which means that in Sylhet region a small percentage of
farm household has the large farming land and the similar pattern are exist in
overall rural areas of Bangladesh [20]. Another significant finding is that the
lowest percentage of farmers was marginal.

Land tenure pattern is a common scenario in farming all over the world. In
Bangladesh, the farmers are following different types of land tenure arrange-
ments: pure tenant, mixed tenant, and farmers own cultivated land. In pure te-
nant and mixed tenant, farmers are following the sharecropping, cash lease, and
both. The leading tenure arrangement is following by the farmers in Bangladesh
are sharecropping where the production is shared by the landowner and culti-
vator in different proportions that are fixed before the cultivation. Figure 6 illu-
strates the different land tenure arrangements in rural areas of Sylhet region in
Bangladesh. The highest portion of farmers was pure tenant (36.8%) which im-
plies that a large portion of farmers has no own land for farming, and they oper-
ate other lands under the sharecropping or lease arrangement. Meanwhile, un-
der pure tenant situation, near about 73% of farmers followed the sharecropping
whereas it was almost 60% under mixed tenant. A minority of farmers followed
cash lease and a noticeable portion of them involved in both sharecropping and

cash lease.

4.3. Income Share of Sampled Farm Households in Sylhet Region

This section illustrates the income sources of households and percentage share
in each source by districts in Sylhet region. From Table 2 we found that em-
ployment is key source of household income that followed non-agriculture, re-
mittance and agriculture income. Here in Agricultural income, we separated key

crops such as aus, aman and boro rice; and supplementary crops such as wheat,
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Figure 5. Distribution of operated land by farm size groups.
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Figure 6. Land tenure arrangements in Sylhet region.

maize, jute, potato, chili, onion and so on. In Table 3, we discussed the agricul-
tural income and individual crops. Sylhet is particularly acquainted for remit-
tance income and it is very common in this region that many people are living
abroad and send remittance for their family [21]. Table 2 presents the signifi-
cant share of total household income comes from remittance and highest in Syl-
het district. Fish and livestock income are lowest share in total household in-
come except in Sunamganj since fish is important sources for income. The study
region specially, Sunamganj and Habiganj is eminent with Aaors as well as sweet
water fish [6].

DOI: 10.4236/nr.2020.113006 103 Natural Resources


https://doi.org/10.4236/nr.2020.113006

Md. S. Alamgir et al.

Table 2. Average and percentage of income (BDT) sources share by districts in Sylhet region.

Habiganj Moulobibazar Sunamganj Sylhet Total region
Aricult 14486 10331 12679 6659 11111
riculture
& (9.89) (13.13) (11.69) (4.60) (9.16)
K 8542 7901 9495 4295 7632
ey crops
yerop (5.83) (10.18) (8.75) (2.97) (6.29)
Suppl ¢ 5944 2430 3184 2364 3479
upplementary crops
PP Tyerop (4.06) (3.13) (2.93) (1.63) (2.87)
Fish 4552 423 8886 1364 3832
i
(3.11) (0.54) (8.19) (0.94) (3.16)
Livestock 3546 1678 2855 727 2175
Vi
(2.42) (2.16) (2.63) (0.50) (1.79)
. 38512 6648 23823 26039 24294
Non-agriculture
(26.31) (8.56) (21.96) (17.99) (20.02)
. . 11637 15732 18951 37425 21539
Remittance in
(7.95) (20.26) (17.47) (25.86) (17.75)
Emplovment 62365 41519 40034 66630 53335
oy (42.60) (53.47) (36.90) (46.05) (43.95)
Other income 11302 1313 1270 5857 5061
(7.72) (1.69) (1.17) (4.05) (4.17)
R 146400 77643 108498 144701 121348
Total income
(100) (100) (100) (100) (100)
Percapita 31593 15893 22137 29055 25064
Table 3. Percentage of crops income share by districts in Sylhet region.
Habiganj Moulobibazar Sunamganj Sylhet Total region
Rice 57.68 74.21 74.26 64.07 67.05
Aus 4.37 12.28 1.13 5.15 5.19
Aman 14.93 34.24 10.81 19.21 18.45
Boro 38.38 27.68 62.32 39.72 43.41
Wheat 0.00 0.00 0.00 0.00 0.00
Maize 0.00 0.00 0.00 0.00 0.00
Jute 0.06 0.00 0.30 0.00 0.11
Potato 1.35 2.30 0.00 0.47 1.00
Chili 0.48 0.05 1.00 0.39 0.53
Onion 0.01 0.00 0.00 0.00 0.00
Other crops 40.43 23.44 24.43 35.07 31.31
Total 100 100 100 100 100
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Table 3 shows the shares in percentage of individual crops in total agricultural
income by districts. Rice is the dominant crop in all districts where boro rice
variety lead the major share. However, other crops have also the remarkable
contribution in total agricultural income of household. Other crops included
all types of crops, vegetables, pulses, and fruits produced by the farmers and
not separately mentioned in the Table 3. In major crops, potato is an impor-
tant crop in Bangladesh [19] since the share is very small in the study areas.
Due to the topographical location and soil condition of the study areas potato
is not familiar crop in Sylhet region. Sylhet is a unique and almost rice mono-
culture-cropping areas [20] and considerable part is under tea plantation for hil-
ly topography. However, farmers are growing this crop simultaneously with
other crops and production is increasing.

From the above results, we found that agriculture is a key source of household
income in Sylhet region, and cereal crops lead the highest share similar to other
areas of Bangladesh. Potato has very small share in total household income since
highest in Moulobibazar 2.30 percent of total agricultural income. This is the
important research question why potato share is very low in total agricultural
income of this region. The next section estimates the costs of production and

returns for potato cultivation by farmers of Sylhet region.

4.4. Costs and Returns of Potato Crop Cultivated by the Sampled
Farms

This section mainly focused on potato production and its relevant costs consid-
eration as well as returns from potato cultivation in Sylhet region. Figure 7
presents the per hectare average costs of potato production in the Sylhet region
which delineates that seed cost is the main input cost of potato production, fol-
lowed by irrigation and hired labor cost for farmers. Generally, potato produc-
tion depends on sowing seed, but the cost of potato seed is higher. It is revealed
that around half of the input costs for potato production were expensed for seed

purchasing.

Hired labor Post harvest labor
4%

Family labor

Rental

Seed
48%

Fertilizer
6%

Figure 7. Average cost share for potato production.
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Table 4 presents a clear scenario for costs and output of potato cultivation in
the study area. The study found that per hectare total cost was about BDT
37283.51 and sale price from the produced potato (7801 Kg/ha) was BDT
65443.5. It means potato is a profitable crop for farmers as they earn a consider-
able amount of return from its production after the reduction of costs. Most of
the potato farmers in Bangladesh use their own collection of seed and traditional
irrigation techniques.

Although potato cultivation is profitable, most of the farmers are producing
rice as the main production crop followed by potato. One important reason be-
hind the farmers’ priority on rice production rather than other crops is that they
want to ensure their daily’s required food intake because rice is the staple food in
Bangladesh and has relatively provide more calories which is essential for their
food security. Each farm household used a small portion of their land for potato
cultivation and it is depending on the location of land. Normally low and wet-
land is not suitable for potato production but in the Sylhet region, most of the
areas are low land and in the rainy season, most of the cultivated areas affected
by flood in every year [19]. Consequently, the average area of potato production
in this region is very low, though; potato is the probable best alternative crop for
farmers in the Sylhet region if they use high land for potato production rather
than rice. From the Table 4, we found that seed and irrigation is the most im-
portant cost for potato cultivation, and farmers are used fertilizer, compost, pes-
ticide, irrigation etc. for maximum yield. These costs variables have close rela-
tion that can affect each other and consequently in potato yield. The next section

we check the correlation between costs of potato production.

Table 4. Production costs (BDT/ha) for potato in Sylhet region.

Items Production cost (BDT/ha)

Seed 18033.3
Irrigation 4932.6
Fertilizer 2139.3
Compost 2713.0
Pesticide 616.3
Rental 2460.5

Family labor 1635.78
Hired labor 3278.4
Post-harvest labor 1474.2

Animal and machinery 0

Total Cost 37283.51
Total output (Kg/ha) 7801.4

Total sale price 65443.5
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Table 5 represents the correlation results of costs for potato production, and
it is documented that some of the pairwise variable has shown significant corre-
lation between the variables, remarkably for fertilizer and pesticide; compost and
pesticide. This dual relationship between the variables would affect each other’s
[22]. In this analysis, bivariate correlation (no controlling variables) is used and
in Figure 8, shows that some explanatory variables suspect to have close rela-
tionship with significant correlation, notable in pesticide and compost; and pes-
ticide and fertilizer.

From Table 4, we found that some cost share has the significant roles to in-
crease the total cost for potato production and where seed and irrigation was
highest. Now, we want to check the disparity of costs that induced the variation
of total cost. Based on correlation check, we suppose that there is a significant
correlation between compost and chemical fertilizer, pesticide and chemical fer-
tilizer, and pesticide with compost. Table 6 presents the results of variation of
total cost disparity and show the factors responsible for large variations in cost

from potato production.

Table 5. Correlation between costs of potato production.

Variable SE IRR FE CO PE RE HL PHL
Seed 1
Irrigation 0.079 1
Fertilizer 0.207 0.135 1
Compost 0.006 0.118 0.542 1
Pesticide 0.060 0.077 0.771 0.877 1
Rental 0.277 0.085 0.647 0.406 0.416 1
Hired labor 0.227 0.223 0.455 0.017 0.097 0.320 1
Post-harvest labor —-0.105 0.320 —-0.176 —-0.115 —0.141 -0.144 0.00 1
(2 —— Seeq ' =@ [rrigation Fe'rtilizer == Compost
= @& = Pesticide Rental =@ Hired labor =e— PHL

Figure 8. Correlation between costs of potato production.
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Table 6. Total cost disparity of potato production.

Variables (cost items) Covariance value of costs Share (%) of total
Seed 134065711 28.5
Irrigation 36482306 7.8
Fertilizer 19261865.1 4.1
Compost 49182443.9 10.5
Pesticide 2160887.03 0.45
Rental 35349774.9 7.52
Hired labor 82387453.5 17.52
Post-harvest labor 15918429 3.38
2*co(PECO) 18085780.7 3.84
2% co(PEFE) 9952995.92 2.11
2*co(REFE) 33782218.3 7.18
2*co(COFE) 33384991 7.10
Total 470014857 100.0

As shown in Table 6, variances in seed, Irrigation, chemical fertilizer, com-
post, and hired labor costs are high across in Sylhet region. The highest 28.5% of
inequality of gross cost for potato production was explained by the inequality of
seed cost, while 17.52% inequality of gross cost was explained by inequality of
hired labor (Figure 9). These costs were the main factors inducing the income
differences in potato production. This finding indicates the importance of farm-
ing knowledge and easy input access to potato cultivation.

From Table 6 and Figure 9, we found that some costs are the responsible for
the total cost disparity; simultaneously it is important to determine the factor
causing the net income differences in potato production. The next section we
checked the decomposed variance of gross income and gross cost that are
presents in Table 7.

Table 7 shows the decomposed variance of gross income and gross cost,
where gross income is the main factor in net income difference, which indicates
even though farmers in the same region cultivated potato, their gross incomes is
dissimilar. These gross income differences mainly induce the net income dispar-
ities for potato production in Sylhet region (Figure 10). Additionally, gross cost

contributes to the total net income disparity of potato production.

5. Conclusions

Regardless of nomenclature, potato has become an important crop to the far-
mers of Bangladesh for its quick economic return and different purposes of use.
It has a wider range of scope and possibilities of reducing food insecurity and

poverty alleviation among the crop producers in Bangladesh. A remarkable
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Figure 9. Probability densities for potato production cost.
Table 7. Net income disparity of potato production.
Variables Covariance value of cost and income Share (%) of total
V(GI) 2036833633 73.29
V(GC) 742212527 26.70
2*Cov(GLGC) 0 0
Total 2779046160 100
0-000014- 4 --@-- Net Income
U OU0UT= ¥
i 4 —=a— Gross Income
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{i & e Gross Cost
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Figure 10. Probability densities of net income for potato production.

number of rural small farmers in Sylhet region of Bangladesh have been culti-
vating potato and it has turned into their prime source of income instead of
growing rice. This paper assesses the socio-economics conditions and ascertains
the level of costs and net income variation for potato production in the nor-
theastern part of Bangladesh. The study reveals that most of the households en-
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gaged in agricultural as well as other income generating activities. In addition to
farming, remittance is another significant income source on which rural people
depends mostly. Rice is the most cultivated crop in the study area compared to
potato, which is drawing attention these days to some farmers marginally.
However, the gross income differs among the farmers because of some input
costs, particularly for the fertilizer and seed cost but they earn considerable prof-
it from potato cultivation. Hence, it is crucial to offer high quality seeds and
other basic inputs by the government with least prices or free of costs. Moreover,
this study can have a profound contribution to compare the reasons of cost and
income variation as well as probable ways to combat such situation by the policy
makers.

This study has attempted to bridge the gap between academic research and
professional practices in the context of potato crop production in Bangladesh.
Statistical power of this analysis may be low due to the small sample size. Thus,
future research should attempt to confirm the potato production and its pros-
pects in Sylhet region of Bangladesh and strengthen the results using a larger

sample.
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