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Abstract: The study identified the factors affecting tribal farmers’ decision
adopting agricultural technologies in Bangladesh. A total of 600
respondents were surveyed using multi-stage sampling technique from
Sylhet (Garo, Khasia and Manipuri gropus) and Chittagong (Chakma,
Marma and Tanchang groups) divisions. The study revealed that the
mostly practiced farming systems were C-L-P, C-P-H and C-L-H. In the
study areas, over 80 percent of total cropped area were under crop
production. On an average, poultry rearing was the highest profitable
business in Sylhet division (with BCR 2.08) and livestock rearing was
the highest profitable business in Chittagong division (with BCR 2.06).
Overall, 39.2, 26.6 and 34.2 and 38.8, 26.5 and 34.7% farmers in Sylhet
and Chittagong divisions assured about increased, decreased and constant
state of production practices using agricultural technologies, respectively
like betel leaf and betel nut production, Cuchia production, Jhum
cultivation, medicinal plants cultivation, etc. Educational level of
household head, farm size, farm income, extension contact and farming
experience had significant influence on farmers’ adoption of agricultural
technologies. Government and non-government organizations should
arrange and implement training and motivational programs and properly
provide extension services for raising the awareness about modern
agricultural technologies among the tribal groups.
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northeast (Sylhet), eastern and southeastern and
western parts of the country, respectively.
The sources of income for majority of the tribal

Introduction

Tribal people of Bangladesh are progenies of the

true occupants of their land and are patently assorted in
their way of life and patterns of social and economic
association. Though the precise number of ethnic
groups in Bangladesh is unidentified, but the
government formally distinguishes 27  ethnic
minorities. According to different right-based
organizations, this number is more than 45 before the
independence in 1971, but ethnic minorities claimed
that the actual number might be 2 million (Barman and
Neo, 2014). Bangladesh, in both hilly and plain areas,
is furnished by traditional cultures of different tribal
communities, e.g., the Mandi and Hajong, the
Manipuri and Khasia, the Chakma, Marma, Rakhain,
etc. and the Santal and Rajbangshi in the northern,
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people are below standard. In this region, most of the
indigenous people earn their living through agricultural
work and live just above or below the subsistence level.
Though they earn their living through agricultural
works, they have lack of knowledge about modern
agricultural technologies. The other sources of
household income of tribal people are livestock rearing,
fish culture, selling of commodities and non-farm
activities. It is possible for the tribal people of this region
to improve the livelihood through integrated agricultural
practices if they are provided with technical supports and
modern technologies by the expert people. Since last
couple of years, the attention government and
international communities on the livelihoods of tribal
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clusters have increased, to ensure their socio-economic
and cultural development mainly through enhancing
tribal agriculture. For ensuring resourceful, productive
and justifiable use of agricultural land, bringing food
production self-sufficiency, improving nutritional
status of ethnic population, New Agricultural
Extension Policy (NAEP) has been launched by the
government (MoA, 1996).

Review of Existing Literature

Melesse (2018) carried out a study to review the
factors affecting adoption of agricultural new
technologies like improved seed, pesticides, improved on
farm storage techniques, methods of small-scale irrigation
and fertilizer usage in Ethiopia. The authors found weak
adoption of these technologies, which might be because
of different socio-economic factors and the extent of risk
aversion. Kassie et al. (2017) examined the determinants
of farm households’ participation in diversified non-
agricultural income sources in Ethiopia and showed
significant influence of institutional factors like secured
perception of land ownership and cooperative membership.
Begum (2015) assessed the impact of agricultural
modernization on sustainable livelihood of the Santal
community in West Bengal, India. The Santal of West
Bengal is broadly known as an agriculturist tribe getting the
benefit of agricultural modernization one way or other.
Agricultural modernization had its impact in bringing about
economic, social and cultural changes in their livelihood,
still they live in a world of active seclusion and follow their
own socio-cultural identity. Datta et al. (2014) found that
Jhum or shifting cultivation is the dominant land-use
practice of northeastern region of India, which is
significantly affected by farmers’ education, family size,
farm area, income, extension participation, etc. The
authors confirmed that Jhum cultivation has the potential
of improving the livelihood status of tribal people.

Ahmmed (2012) studied on qualitative evidence from
the Khasia and Garo communities of Bangladesh, focused
on the problems of older people of these tribal groups and
explained some of the coping mechanisms used by the
elders. Findings indicated that high status and support is
extended to elders by family and community as part of
tribal tradition and culture. Nonetheless, these elders still
face problems that are largely a function of their age and
economic and social circumstances. Constraint in access
to mainstream services is a major concern among the older
Khasia and Garo people. The tribal older people
experience negligence, exclusion and the violation of
rights. Although the tribal older people have their own
system to encounter problems, they are sensitive to the
fact that their community does not always have the
financial capacity to provide the required support.
Nath et al. (2003) studied the socioeconomic and
agricultural conditions of the Khasia tribe in Sylhet
district of Bangladesh. The economy of the Khasia people
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is fundamentally forest-based. Betel leaf-based hill
farming using traditional technology is their main source
of occupation. The study revealed that this farming
provides income and employment prospects in one hand
and benefits in forest conservation and floral diversity in
another hand. Kabir (2002) studied the participation of
Garo youth in agricultural activities and revealed some
problems as no adequate land for crop cultivation, no
capital for crop cultivation, no contact with agricultural
extension agencies, no training for modern vegetable
cultivation and no update knowledge. In overall problem
confrontation, above 75 percent of Garo youth had
medium and non-fifth (14%) had problem confrontation.

A few studies have been conducted on agricultural
practices and livelihood of tribal farmers’ in Bangladesh
as tribal farmers live in remote areas. Therefore, research
on agricultural practices of tribal people in this regions is
critically important to know the situation of current
agricultural practices among tribal people and their
livelihood in order to provide them need based technical
supports for modern agricultural practices to improve
their living standard. This study will help to identify the
factors affecting tribal farmers’ decision to adopt
agricultural technologies and its impact on agricultural
production practices in Bangladesh.

Materials and Methods

Survey of Study Areas, Sample Size and Tribal
Groups

Field survey method was conducted with the
corresponding producers and different actors those who
were involved with agricultural production, technology,
inputs, labour utilization, distribution and consumption
level. A total of 600 respondents were surveyed using
multi-stage sampling technique. Three districts were
selected from each of Sylhet and Chittagong division
purposively as study areas which were: Sunamganj,
Moulvibazar and Sylhet from Sylhet division and
Rangamati, Bandarban and Khagrachari from
Chittagong division. From each district, two upazilas
were targeted based on the availability of the ethnic

groups. From Sylhet division, Garo, Khasia and
Manipuri gropus; and from Chittagong division,
Chakma, Marma and Tanchang groups were

interviewed. Higher priority was given to select the
sampled villages considering the agricultural practices
areas. All selected respondents were interviewed.

Preparation of the Questionnaire and Data
Collection

The questionnaire was developed in accordance with
the objectives of the research and before finalizing the
questionnaire, the draft one was pre-tested. Validity and
reliability of the questionnaire was also ensured.
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Information and data were collected from the respondents
by using structured questionnaire. Secondary information
relevant to this research were also collected from online
and offline documents.

Data Analysis

To analyze the data, a combination of descriptive (i.e.,
sum, average, percentages, ratios, etc. with the support of
tables and figures mentioned as field survey),
mathematical and statistical techniques (mentioned as
authors’ estimation) were used.

Profitability of different agricultural enterprises under
most common farming systems was measured in terms of
gross return, gross margin, net return and benefit cost ratio
(undiscounted). Gross return was calculated by
multiplying the total volume of output of an enterprise by
the average price in the harvesting period. The equation
was as follows (Dillon and Hardaker, 1993):

GR=XP, +YR,

s
=
D
3
@D

Yield of main product per unit area
Price of main product

Yield of by-product per unit area
Price of by-product

< T X
=

Py

Gross margin was calculated by the difference
between gross return and total variable cost. The
following equation was used to calculate GM:

GM =GR-TVC
Where:
GR = Gross return per unit area
TVC = Total variable cost per unit area

Net return was calculated by deducting all costs
(variable and fixed) from the gross return. The following
algebraic form of NR was used for estimation:

NR =GR — (TVC +TFC)

Where:
GR = Gross return per unit area
TVC = Total variable cost per unit area

TFC = Total fixed cost per unit area

Benefit Cost Ratio (BCR) is a relative measure
which is used to compare the return per unit of cost.
BCR was estimated as a ratio of gross return to gross
cost. The formula used for calculating BCR
(undiscounted) was as follows:
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BCR=GR+GC

Where:
GR = Gross return per unit area
GC = Gross cost per unit area (i.e., TVC + TFC)

The Enyedi’s index was used to measure the crop
productivity in the study areas compared to the entire
regions (Ogale and Nagarale, 2014). For calculation, the
following formula was used:

Crop productivity = (YT, +Y,T)x100

Where:
Y Production of the respective crop in the unit area

Y, = Total production of the crop in the entire region
T = Cultivated unit area under the respective crop
T, = Cultivated area in the entire region under the

respective crop

Inventory change of livestock was estimated as the
difference between the inventory totals for the last
reporting period and the current reporting period. Net
change in inventory was calculated by deducting the sum
of opening stock and bought from the sum of closing
stock, consumed/gifted, sold and died. The formula used
was as follows:

Net change in inventory
=(Closing stock +Consumed / gifted + Sold + Died )
—(Opening stock + Bought)

To identify the level of influence of the factors
influencing adoption of agricultural technologies by
the farmers, the following logit model was used
(Gujarati, 2003):

Z = In[Pi +(1_ PI):I =5+ BQ + BQ,
+6,Q; + £iQ, + BQs + Qs + 5,Q; + £Qs +U;

where, Pjis the probability of adoption and non-adoption of
agricultural technologies; Pi = 1 indicates adoption and P;
= 0 indicates non-adoption; Z; = Probability of adoption of
agricultural technologies; Q1 = Household size (no.); Q. =
Educational level of household head (years of schooling);
Qs = Age of household head (years); Q4 = Farm size (ha);
Qs = Farm income (Tk.); Qs = Non-farm income (Tk.); Q7
= Extension contact (P; = 1 indicates having extension
contact and P; = 0 indicates having no extension contact);
Qs = Farming experience (years of farming); o = Intercept;
p1 to s Regression coefficients of the dependent
variables; and U; = Error term.

The marginal probabilities of the key determinants of
adopting agricultural technologies by the farmers were
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estimated based on expressions derived from the marginal
effect of the logit model which was estimated as:

dz /dQ=4{R(1-R)}

Where:

Bi = Estimated logit regression coefficient with respect
to the i" factor

Pi = Estimated probability of farmers’ adoption status

Results and Discussion
Production Practices in the Study Areas

The production practices found in the study areas
involved agricultural enterprises like crop, livestock,
poultry and homestead enterprise. The most common
farming practices were Crop-Livestock-Poultry (C-L-P),
Crop-Poultry-Homestead enterprise (C-P-H)and  Crop-
Livestock-Homestead enterprise  (C-L-H). Table 1
represents that majority of the farmers were engaged in C-
L-H farming system (44.6 and 44.3% farmers in Sylhet and
Chittagong divisions, respectively) which was followed by
C-L-P and C-P-H farming systems (36.7 and 31.7 and 18.7
and 24.0% farmers in Sylhet and Chittagong divisions,
respectively). It was also experienced that C-L-P was
mostly practiced by Khasia group (40.5% farmers), C-P-H

Table 1: Production practices in the study areas

by Tanchang group (29.2% farmers) and C-L-H by
Garo group (49.3% farmers) (Appendix 1). In addition,
(Uddin et al.,, 2013) explored the indigenous
knowledge of traditional farming system of Garo
farmers on plain land, homestead and forestland with the
objective of assessing its role in conserving the natural
resources and stated that the Garo tribal group mainly
adopted agroforestry and forestland ~management
technique for their early income and livelihoods.

Area under Agricultural Production

It is evident from Table 2 that 84.8 and 82.7% of total
cropped area of the farmers were under crop production (i.e.,
cereals crops, vegetables, spices and pulses) and 15.2 and
17.3% were under homestead enterprise (i.e., fruits and
agroforestry) in  Sylhet and Chittagong divisions,
respectively. On an average, each household belonged 14
poultry birds (i.e., hen, pigeon and duck) and 7 small (i.e.,
goat and pig) and large (i.e., cow, ox and calf) livestock
animals in Sylhet division and 15 poultry birds and 5 small
and large livestock animals in Chittagong division.

Profitability of Agricultural Enterprises

The study calculated the profitability of agricultural
enterprises (i.e., crop, livestock, poultry and homestead
enterprise) under most common agricultural production
practices.

Study areas

Sylhet

Chittagong

Farming practices No. of farmers

% of farmers No. of farmers % of farmers

Crop-Livestock-Poultry (C-L-P) 110 36.7 95 31.7
Crop-Poultry-Homestead enterprise (C-P-H) 56 18.7 72 24.0
Crop-Livestock-Homestead enterprise (C-L-H) 134 44.6 133 443
Total 300 100.0 300 100.0
Source: Field survey, 2018
Table 2: Area under agricultural enterprises
Cultivated % of total

Enterprises area (ha) cropped area No./household
Sylhet division (tribal groups: Garo, Khasia and Manipuri)
Crop (cereals crops, vegetables, spices and pulses) 0.39 84.8 -
Homestead enterprise (fruits and agroforestry) 0.07 15.2 -
Total cropped area 0.46 100.0 -
Livestock Poultry (hen, pigeon and duck) - - 14

Small and large animals

(cow, ox, calf, goat and pig) - - 7
Chittagong division (tribal groups: Chakma, Marma and Tanchang)
Crop (cereals crops, vegetables, spices and pulses) 0.43 82.7 -
Homestead enterprise (fruits and agroforestry) 0.09 17.3 -
Total cropped area 0.52 100.0 -
Livestock Poultry (hen, pigeon and duck) - - 15

Small and large animals

(cow, ox, calf, goat and pig) - - 5

Source: Field survey, 2018
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Table 3: Crop profitability under common farming systems (Tk./ha)

Study areas
Sylhet Chittagong
Cost items C-L-P C-P-H C-L-H C-L-P C-P-H C-L-H
Cost of crop production
Variable costs Human labour 13652.00 11235.00 18647.00 12485.00 11654.00 18220.00
Power tiller 3458.00 4940.00 4940.00 3625.00 4873.00 4871.00
Seed/seedlings 1258.00 1245.00 3520.00 1324.00 1325.00 3745.00
Fertilizers 6754.00 2159.00 4529.00 6248.00 2144.00 4610.00
Insecticides 2015.00 1986.00 2560.00 2314.00 1873.00 1424.00
Irrigation 9880.00 9880.00 9880.00 8867.00 9899.00 9755.00
i. Total variable cost 37017.00 31445.00 44076.00 34863.00 31768.00 42625.00
Fixed costs Rental charge 4586.00 4475.00 5120.00 4621.00 4593.00 5011.00
Depreciation cost 1247.00 1874.00 1582.00 1127.00 1821.00 1637.00
Interest on operating capital 2591.00 2439.00 2031.00 2440.00 2224.00 2984.00
ii. Total fixed cost 8424.00 8788.00 8733.00 8188.00 8638.00 9632.00
iii. Total cost (i + ii) 45441.00 40233.00  52809.00  43051.00  40406.00  52257.00
Return from crop production
iv. Gross return 49985.00 41038.00  55978.00  50049.00  42100.00  53907.00
v. Gross margin (iv-i) 12968.00 9593.00 11902.00  15186.00  10332.00  11282.00
vi. Net return (iv-iii) 4544.00 805.00 3169.00 6998.00 1694.00 1650.00
vii. BCR (iv=iii) 1.10 1.02 1.06 1.16 1.04 1.03
Source: Authors’ estimation, 2018
Profitability of Crop Production systems in Sylhet and Chittagong divisions, respectively
Profitability of crop production in Sylhet and indicating C-L-P farming system more profitable compared

Chittagong divisions under C-L-P, C-P-H and C-L-H
farming systems are represented in Table 3. It is observed
that total cost of crop production was Tk. 45441, Tk. 40233
and Tk. 52809; and Tk. 43051, Tk. 40406 and Tk. 52257
per hectare in C-L-P, C-P-H and C-L-H farming systems in
Sylhet and Chittagong divisions, respectively. Net return
from crop production was higher in C-L-P farming system
(Tk. 4544 and Tk. 6998 per ha) compared to C-P-H (Tk.
805 and Tk. 1694 per ha) and C-L-H farming systems (Tk.
3169 and Tk. 1650 per ha) in Sylhet and Chittagong
divisions, respectively. The BCR was higher in C-L-P
farming system (i.e., 1.10 and 1.16) in both Sylhet and
Chittagong divisions, respectively. The lower BCR
motivated the tribal farmers to shift their concentration to
livestock and poultry farming which can be seen in the
upcoming sections.

Profitability of Livestock Rearing

Table 4 represents profitability of livestock rearing in
Sylhet and Chittagong divisions under C-L-P and C-L-H
farming systems. It is seen that total cost of livestock
rearing per animal per year was Tk. 6096 and Tk. 5945
and Tk. 5741 and Tk. 5524 under C-L-P and C-L-H farming
systems in Sylhet and Chittagong divisions, respectively. Net
return from livestock rearing in C-L-P farming system was
much higher than in C-L-H farming system (Tk. 6828 and
Tk. 6520 and Tk. 5626 and Tk. 5662 per animal per year in
C-L-P and C-L-H farming systems in Sylhet and Chittagong
divisions, respectively). The BCR was found as 2.12 and
2.10 and 1.98 and 2.02 under C-L-P and C-L-H farming
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to C-L-H farming system.
Profitability of Poultry Rearing

Profitability of poultry rearing under C-L-P and C-P-
H farming systems in Sylhet and Chittagong divisions is
depicted in Table 5. It is found that net return from
poultry rearing in C-L-P farming system was
comparatively higher than C-P-H farming system (Tk.
277 and Tk. 268 and Tk. 159 and Tk. 159 per bird per
year in Sylhet and Chittagong divisions) where the total
cost was Tk. 243 and Tk. 247 and Tk. 249 and Tk. 253
per bird per year in Sylhet and Chittagong divisions,
respectively. The BCR of poultry rearing was higher in
C-L-P farming system (i.e., 2.13 and 2.09) in respect of
C-P-H farming system (i.e., 2.03 and 1.63) in Sylhet and
Chittagong divisions, respectively.

Profitability of Homestead Enterprise

Table 6 shows profitability of homestead enterprise in
C-L-H and C-P-H farming systems in Sylhet and
Chittagong divisions. It is apparent that total cost of
homestead enterprise was Tk. 51640 and Tk. 49706 and
Tk. 47874 and Tk. 48960 per ha under C-L-H and C-P-H
farming systems in Sylhet and Chittagong divisions,
respectively. Net return under C-L-H farming system (i.e.,
Tk. 4131 and Tk. 7013) was relatively higher with regard
to C-P-H farming system (i.e., Tk. 1915 and Tk. 4786) in
Sylhet and Chittagong divisions, respectively. The BCR
of homestead enterprise under C-L-H and C-P-H farming
systems was 1.08 and 1.14 and 1.04 and 1.10 in Sylhet
and Chittagong divisions, respectively.
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Table 4: Profitability of livestock rearing under most common farming systems (Tk./animal/year)

Study areas
Sylhet Chittagong
Cost items C-L-P C-L-H C-L-P C-L-H
Cost of livestock rearing
Variable costs Human labour 1250.00 1158.00 1294.00 1029.00
Feed 365.00 401.00 376.00 482.00
Artificial insemination 256.00 269.00 215.00 271.00
Vitamin and medicine 495.00 365.00 509.00 304.00
Maintenance 1200.00 1069.00 1149.00 1000.00
i. Total variable cost 3566.00 3262.00 3543.00 3086.00
Fixed costs Rental charge 1254.00 1248.00 1173.00 1195.00
Housing cost 569.00 589.00 519.00 627.00
Depreciation cost 457.00 414.00 462.00 400.00
Interest on operating capital 250.00 228.00 248.00 216.00
ii. Total fixed cost 2530.00 2479.00 2402.00 2438.00
iii. Total cost (i+ii) 6096.00 5741.00 5945.00 5524.00
Return from livestock rearing
iv. Gross return 12924.00 11367.00 12465.00 11186.00
v. Gross margin (iv-i) 9358.00 8105.00 8922.00 8100.00
vi. Net return (iv-iii) 6828.00 5626.00 6520.00 5662.00
vii. BCR (iv=iii) 2.12 1.98 2.10 2.02
Source: Authors’ estimation, 2018
Table 5: Profitability of poultry rearing under most common farming systems (Tk./bird/year)
Study areas
Sylhet Chittagong
Cost items C-L-P C-P-H C-L-P C-P-H
Cost of poultry rearing
Variable costs Human labour 42.00 40.00 45.00 42.00
Feed 110.00 122.00 105.00 125.00
Vitamin and medicine 30.00 28.00 35.00 30.00
Maintenance 10.00 11.00 12.00 10.00
i. Total variable cost 192.00 201.00 197.00 207.00
Fixed costs Rental charge 8.00 8.00 9.00 8.00
Housing cost 12.00 11.00 10.00 12.00
Depreciation cost 15.00 12.00 17.00 12.00
Interest on operating capital 16.00 17.00 14.00 14.00
ii. Total fixed cost 51.00 48.00 50.00 46.00
iii. Total cost (i+ii) 243.00 249.00 247.00 253.00
Return from poultry rearing
iv. Gross return 520.00 408.00 515.00 412.00
v. Gross margin (iv-i) 328.00 207.00 318.00 205.00
vi. Net return (iv-iii) 277.00 159.00 268.00 159.00
vii. BCR (iv=iii) 2.13 2.03 2.09 1.63

Source: Authors’ estimation, 2018

Average profitability scenario of the farmers in Sylhet
and Chittagong divisions represented that among all the
agricultural enterprises, on an average, poultry rearing
was the highest profitable business in Sylhet division
(with BCR 2.08) and livestock rearing was the highest
profitable business in Chittagong division (with BCR
2.06) for the farmers. As crop production and homestead
farming were not as profitable as livestock and poultry
rearing, farmers gradually shifted their concentration to
livestock and poultry production. In case of crop

production, the BCR was highest as 1.18 for Chakma and
Tanchang groups in C-L-P, 1.04 for Chakma and Marma
groups in C-P-H and 1.06 for Manipuri group in C-L-H.
In terms of livestock rearing, the BCR was highest as 2.14
for Khasia group in C-L-P and 2.04 for Tanchang group
in C-L-H. In stare of poultry rearing, the BCR was highest
as 2.14 for Manipuri group in C-L-P and 2.06 for Khasia
group in C-P-H. Lastly, in case of homestead enterprise,
the BCR was highest as 1.14 for Marma and Tanchang
groups in C-L-H and 1.13 for Chakma group in C-P-H
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(Appendix 2). On the contrary, (Raghav and Srivastava,
2015) found crop enterprises more profitable than
livestock and orchard enterprises in Uttarakhand, India.

Measurement of Crop Productivity

Using Enyedi’s crop productivity index, the average
crop productivity in Sylhet and Chittagong divisions was
estimated in comparison with the crop production in the
entire region which is represented by Table 7. It is seen
that per hectare crop production of the farmers was 14.15
and 14.58 ton in Sylhet and Chittagong divisions,
respectively. Total cultivated area and crop production in
the entire region of Sylhet and Chittagong divisions were
found at 4856 and 5620 ha and 103482.54 and 105127.92
ton per ha, respectively. The estimated crop productivity
index value was 144.3 and 149.9 percent in Sylhet and
Chittagong divisions which indicates that crop
productivity was of moderately high range in the study
areas. But Krishnani et al. (2017) argued that the
agricultural production and productivity of principal crops

Table 6: Profitability of homestead enterprise (Tk./ha)

were low and fluctuating in Nandurbar District of India as
compared with state as well regional level.

Net Change in Inventory of Livestock

Net change in inventory of livestock was calculated
by deducting the sum of opening stock and bought from
the sum of closing stock, consumed/gifted, sold and
died. From Table 8 it is seen that inventory change in
case of goat was the highest among all livestock
enterprises (Tk. 4850 and Tk. 5700 in Sylhet and
Chittagong divisions, respectively). Average net change
in inventory in Sylhet and Chittagong divisions was
estimated at Tk. 16615 and Tk. 19125, respectively. In
comparison, net change in inventory was the highest in
case of Khasia group in Sylhet division (Tk. 17169) and
in case of Marma group in Chittagong division which was
Tk. 19383 (Appendix 3). The findings are quite similar
with Ahmed 2015 where the author found that net change
in inventory was Tk. 12223.3 on an average in char areas
of northern Bangladesh.

Study areas
Sylhet Chittagong
Cost items C-L-H C-P-H C-L-H C-P-H
Cost of homestead enterprise
Variable costs Human labour 14578.00 12457.00 15672.00 13525.00
Seed/seedlings 4852.00 4820.00 4732.00 4750.00
Fertilizers 6485.00 5861.00 6490.00 5900.00
Insecticides 1254.00 1342.00 1359.00 1437.00
Irrigation 4940.00 4940.00 1744.00 4830.00
Maintenance 8475.00 7425.00 8500.00 7500.00
i. Total variable cost 40584.00 36845.00 38497.00 37942.00
Fixed costs Lease value 8215.00 8450.00 8514.00 8362.00
Interest on operating capital 2841.00 2579.00 2695.00 2656.00
ii. Total fixed cost 11056.00 11029.00 11209.00 11018.00
iii. Total cost (i+ii) 51640.00 47874.00 49706.00 48960.00
Return from homestead enterprise
iv. Gross return 55771.00 49789.00 56719.00 53746.00
v. Gross margin (iv-i) 15187.00 12944.00 18222.00 15804.00
vi. Net return (iv-iii) 4131.00 1915.00 7013.00 4786.00
vii. BCR (iv=iii) 1.08 1.04 1.14 1.10
Source: Authors’ estimation, 2018
Table 7: Enyedi’s crop productivity index (in average)
Study areas

Particulars

Sylhet (tribal groups:
Garo, Khasia and Manipuri)

Chittagong (tribal groups:
Chakma, Marma and Tanchang)

Production (ton/ha)

Total production in the entire region (ton)
Cultivated area (ha)

Total cultivated area in the entire region (ha)
Crop productivity (%)

14.15 14.58
103482.54 105127.92
0.46 0.52
4856.00 5620.00
144.30 149.90

Source: Authors’ estimation, 2018

Note: Information on total cultivated area and production in the entire region were collected from (BBS, 2015)
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Table 8: Net change in inventory of livestock

Opening stock Bought Died Sold Consumed/gifted  Closing stock Inventory change
7 = (6+5+4+3)

1 Value 2 Value 3 Value 4 Value 5 Value 6 Value -(1+2)
Animal No. (Tk) No. (Tk.) No. (Tk) No. (Tk.) No. (Tk.) No. (Tk.) Value (Tk.)
Sylhet division
Cow 163 30250 1.15 28560 - - 1.26 35250 - - 219 28250 4690
Ox 0.89 19980 0.92 20465 - - 0.88 22480 - - 2.10 21085 3120
Calf 0.65 12560 0.56 12480 - - - - - - 1.89 27490 2450
Goat 112 10780 1.10 12457 0.26 6580 - - - - 214 18162 1505
Pig 1.02 30980 0.69 24589 0.58 14520 - - - - 1.56 45899 4850
Net change in inventory 16615
Chittagong division
Cow 154 32455 1.35 27450 - - 1.35 37465 - - 256 25455 3015
Ox 0.93 17370 0.81 21955 - - 1.00 20100 - - 1.75 22150 2925
Calf 0.58 12490 0.69 13500 - - - - - - 150 30490 4500
Goat 1.26 10470 1.02 13200 0.35 7200 - - - - 235 19455 2985
Pig 1.05 31720 0.73 20535 0.41 13250 - - - - 2.21 44705 5700
Net change in inventory 19125
Source: Authors’ estimation, 2017-18
Table 9: Extent of change in production practices after using agricultural technologies

Study areas
Sylhet Chittagong

(tribal groups: Garo, Khasia and Manipuri)

(tribal groups: Chakma, Marma and Tanchang)

Items Increased Decreased Constant Increased Decreased Constant
Labour use 8.5 59.2 323 9.2 54.0 36.8
Expenditure in production 41.2 18.0 40.8 43.1 19.6 37.3
Complexity in practice 49.6 12.0 38.4 475 15.0 375
Time consumption 16.2 58.4 254 19.6 575 229
Need of intensive care 404 22.8 36.8 375 26.0 36.5
Growth of crops 54.4 16.4 29.2 59.0 18.0 23.0
Productivity of enterprises 54.0 19.2 26.8 55.6 17.0 27.4
Tillage operation 28.6 39.7 31.7 21.9 40.2 37.9
Use of irrigation water 545 16.0 295 51.7 15.8 325
Weed control 59.6 19.6 20.8 55.0 17.6 27.4
Land under cultivation 41.0 245 345 43.8 20.9 35.3
Pest management 255 15.0 59.5 27.6 185 53.9
Grain quality 36.4 24.8 38.8 32.8 25.0 42.2

Source: Field survey, 2017-18

Impact of using Agricultural Technologies on
Production Practices

It is found from the study that the tribal farmers in the
research areas practice agricultural technologies like betel
leaf and betel nut production, ell fish production
(Monopterus Cuchia, Eng. Name-Cuchia), agroferestry
plantation, coffee tree cultivation, Jhum Cultivation,
medicinal plants cultivation and rice cultivation (local).
To appraise the impact of using these agricultural
technologies on production practices in Sylhet and
Chittagong divisions, the researchers made discussion
with the farmers about their perception on the change of
their agricultural practices before and after using the
technologies (Table 9).

It is seen that most of the farmers experienced increase
in weed control, use of irrigation water and growth and
productivity of crops (59.6, 54.5, 54.4 and 54.0 and 55.0,
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51.7, 59.0 and 55.6% farmers in Sylhet and Chittagong
divisions, respectively). Some of them stated about
decreased labour use, time consumption and tillage
operation (59.2, 58.4 and 39.7 and 54.0, 57.5 and 40.2%
farmers in  Sylhet and Chittagong divisions,
respectively). On the other hand, 59.5, 40.8 and 38.8 and
53.9, 37.3 and 42.2% farmers in Sylhet and Chittagong
divisions opined about constant aspects of pest
management, expenditure in production and grain
quality, respectively. Overall, 39.2, 26.6 and 34.2 and
38.8, 26.5 and 34.7% farmers in Sylhet and Chittagong
divisions assured about increased, decreased and constant
state of production practices, respectively. By analyzing
the impacts of new technologies like agricultural
biotechnology and automatic milking in Belgium,
(Demont et al., 2001) concluded that both technologies
offered likely financial aids to farmers through
increasing yields and reducing input use and cost.
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Table 10: Estimates of logistic regression of determinants adopting agricultural technologies

Variables Coefficient () Standard error  z P>|z| 95% confidence interval
Constant 2.178 1.588 1.37 0.170 -0.936 5.291
Household size (Q1) 0.005 0.002 2.70 0.379 -0.009 -0.001
Educational level of household head (Q2) 1.131** 0.435 2.60 0.031 -1.984 -0.278
Age of household head (Qs) -1.137 0.436 -1.01 0.209 0.023 1.992
Farm size (Qa) 1.127* 0.435 2.59 0.083 0.273 1.980
Farm income (Qs) 1.129* 0.435 2.59 0.070 0.275 1.982
Non-farm income (Qs) -0.022 0.021 -1.06 0.291 -0.062 0.019
Extension contact (Q7) 0.087*** 0.100 0.87 0.004 -0.109 0.284
Farming experience (Qs) 0.023* 0.072 0.32 0.086 -0.119 0.164
Source: Authors’ estimation, 2018

Note: *** ** and * indicate significant at 1, 5 and 10% probability level, respectively

Table 11: Estimates of marginal effect of determinants adopting agricultural technologies

Variables dz/dQ Standard error _ z P>|z| 95% confidence interval Q
Household size (Q1) 0.001 0.001 2.69 0.107 -0.002 -0.000 5.000
Educational level of household head (Q2)  0.281** 0.108 2.61 0.039 -0.492 -0.070 3.000
Age of household head (Q3) -0.283 0.108 -2.62 0.239 0.071 0.494 37.000
Farm size (Qa) 0.280* 0.108 2.60 0.092 0.069 0.491 5.043
Farm income (Qs) 0.280* 0.108 2.60 0.061 0.069 0.492 51196.000
Non-farm income (Qs) -0.005 0.005 -1.06 0.291 -0.015 0.005 38580.000
Extension contact (Q7) 0.023***  0.025 0.87 0.005 -0.027 0.070 0.804
Farming experience (Qs) 0.006* 0.018 0.32 0.053 -0.029 0.041 3.000

Source: Author’s estimation, 2015-16

Note: ***, ** and * indicate significant at 1, 5 and 10% probability level, respectively

Factors Determining Farmers’ Adoption of

Agricultural Technologies

Five (05) out of eight (08) explanatory variables
included in the logistic regression model were found
significant in explaining the variation in adopting
agricultural technologies by the farmers. These variables
were educational level of household head, farm size, farm
income, extension contact and farming experience of the
farmers in the research areas (Table 10 and 11).

Therefore the estimated equation was as follows:

Z,=2.178+ 0.005Q, +1.131Q, —1.137Q,
+1.127Q, +1.129Q, — 0.022Q; + 0.087Q, +0.023Q,

The results of marginal effect show that if educational
level of household head, farm size, farm income and farming
experience of the farmers are increased by 1 unit, the
probability of adopting agricultural technologies will be
increased by 0.281, 0.280, 0.280 and 0.006 times,
respectively. Farmers could gain better knowledge about
agricultural technologies which could insist them to adopt the
modern technologies. Furthermore, farmers whose farm size
was large, tended to apply new agricultural technologies in a
remarkable amount of cropland while practicing traditional
agricultural technologies in others. In addition, farmers
allowed adopting new agricultural technologies anticipating
extra monetary income from agricultural production. Also,
farmers having existing knowledge and training on new
agricultural technologies were aware about its positives
and negatives which incited them for adopting the

technologies. The probability of adopting agricultural
technologies for those farmers who have extension
contact is 0.023 times higher compared to those farmers
who do not have extension contact. The reason was that
farmers got influenced and motivated by the extension
agents to adopt modern agricultural technologies.

The findings are quite similar to some previous
studies. Dhraief et al. (2018) found that farm education,
size of cattle flocks and off-farm income had statistically
significant and positive influence on technology
adoption, while age and farm experience had significant
and negative effects on adoption decision of innovative
technologies in Tunisia. Kinyangi (2014) found capital
and credit facilities, training, agricultural extension
services, market availability, farmers’ educational
levels, gender and farmers’ age having positive and
significant influence on the adoption of technology in
Kenya. Farid et al. (2015) revealed that communication
score, total cultivable land and socioeconomic score had
significant positive relationship and total land area
affected due to drought had significant negative
relationship with adoption of improved farm practices by
the Bangladeshi farmers.

Conclusion

The study came to a conclusion that sustainable
agricultural development is needed to help tribal agriculture
to be modernized. The most common farming practices
were  crop-livestock-poultry  (C-L-P), crop-poultry-
homestead enterprise (C-P-H) and crop-livestock-
homestead enterprise (C-L-H). Almost all of the most
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common farming practices like C-L-P, C-P-H and C-L-H
were more or less profitable. Crop productivity of the
farmers using agricultural technologies was moderately
high in response to the crop production in the entire region.
Net change in inventory of livestock was satisfactory also.
The study exposed that majority of the farmers avowed
about enhanced state of production practices using
agricultural technologies like betel leaf and betel nut
production, ell fish production (Monopterus Cuchia, Eng.
Name-Cuchia), agroferestry plantation, coffee tree
cultivation, Jhum Cultivation, medicinal plants cultivation
and rice cultivation (local). Educational level of household
head, farm size, farm income, extension contact and
farming experience had significant influence on adoption
of agricultural technologies by the farmers. Considering the
findings of the study, some essential policy
recommendations have been arisen which are: Training,
motivation and extension services of government should be
properly implemented to raise the awareness about modern
agricultural technologies and its importance on agricultural
production among the tribal groups. Also, initiative for
scientific and technical training programmes should be
arranged by different government and non-government
organizations to enrich the knowledge of the farmers on
agricultural technology use.
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Appendix 1: Tribal groups’ comparison on production practices (% of farmers)

Study areas
Sylhet Chittagong
Farming practices Garo Khasia Manipuri Chakma Marma Tanchang
Crop-Livestock-Poultry (C-L-P) 328 40.5 36.0 29.7 324 31.0
Crop-Poultry-Homestead Enterprise (C-P-H) 17.9 16.7 195 26.5 25.7 29.2
Crop-Livestock-Homestead Enterprise (C-L-H) 49.3 42.8 445 43.8 41.9 39.8
Total 100.0 100.0 100.0 100.0 100.0 100.0
Source: Field survey, 2018
Appendix 2: Tribal groups’ comparison on BCR of agricultural enterprises
Study areas
Sylhet Chittagong

Agricultural Farming
enterprises systems Garo Khasia Manipuri Chakma Marma Tanchang
Crop production C-L-P 1.08 1.10 1.11 1.18 1.17 1.18

C-P-H 1.02 1.02 1.00 1.04 1.04 1.03

C-L-H 1.03 1.03 1.06 1.03 1.05 1.04
Livestock rearing C-L-P 2.09 2.14 2.10 2.10 2.10 2.09

C-L-H 1.94 2.00 1.98 2.01 1.99 2.04
Poultry rearing C-L-P 2.13 2.12 2.14 2.09 2.05 2.10

C-P-H 2.04 2.06 1.99 1.65 1.64 1.69
Homestead enterprise C-L-H 1.13 1.08 1.11 1.12 1.14 1.14

C-P-H 1.01 1.06 1.04 1.13 1.09 1.10

Source: Authors’ estimation, 2018
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Appendix 3: Tribal groups’ comparison on net change in inventory of livestock

Study areas

Sylhet Chittagong
Inventory change
for animals Garo Khasia Manipuri Chakma Marma Tanchang
Cow 4583 4890 4761 2964 3075 3170
Ox 3254 3043 3164 2970 2955 2806
Calf 2149 2844 2553 4663 4420 4580
Goat 1650 1507 1449 2570 3247 2862
Pig 4711 4885 4710 6120 5686 5805
Net change in inventory 16347 17169 16637 19287 19383 19223

Source: Authors’ estimation, 2017-18
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