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Article 01

Urban Storm Water Management and Mitigation of 
Water Logging in RDA Campus, Bogra, Bangladesh

Md. Mahabubur Rahman1, Chowdhury Sarwar Jahan1,

Md. Ferozur Rahaman2, Quamrul Hasan Mazumder1,

M A Matin3, Md. Nazrul Islam Khan3, Md. Ferdous Hossain Khan3 

Abstract
In recent years, the Rural Development Academy (RDA), Bogra campus and its surround-
ing areas are facing water logging problem. As there is no nearby Khals (canals) or rivers 
to flow out excess storm/ runoff water especially in rainy season, it inundates the campus 
as well as surrounding villages and is creating conflict. As the building area has stopped 
the natural infiltration capacity of rainwater to aquifer, the authority is actively thinking 
about the management plan for the storm water to mitigate water logging problem. In the 
present study, the application of the Managed Aquifer Recharge (MAR) technique - a water 
banking system has considered as mitigation measure for solving the logging problem in the 
campus and also surrounding villages as pioneer approach. To assess the potentiality of this 
technique, meteorological as well as hydro-geological study is carried out. Here the annual 
average amount of rainfall is nearly 1700 mm with an annual increasing trend of 0.19 mm 
and is the main source of storm water. The average discharged volume of storm water from 
the residential area (33% of total area) is nearly 166,000 m3 of which 10% is contributed 
from roof catchment of the major buildings. In the hydro-geological study, the geo-electrical 
resistivity survey is conducted through the Vertical Electric Sounding (VES) technique and 
reveals that the upper clay and sandy clay lithology (clay layer)has uniform thickness of 6.7 m 
and is underlain by 26 m thick sandy aquifer zone (main aquifer). Here the average depth of 
groundwater table (GWT) is 10.0 m from the ground surface which has a constant declining 
rate (0.05 m/year) in recent days due to climate variability and irrigation demand. The GWT 
exists at a depth of 3.3 m from bottom of the upper clay layer provides a room space in each 
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year and creates the potentiality for the Rainwater Harvesting (RWH) through applying 
MAR technique. The volume of potential storage is 208,500 m3/year which is enough to 
accommodate total storm water volume collected from the roof catchment of the residential 
buildings. Primarily, five buildings in the campus have selected for implementation using 
the roof top RWH system with a total harvesting potentiality of 2918 m3/year(covers 18% 
of the total rainwater collected from the residential area). As case study, a suitable model has 
been implemented in the Indoor Sports Complex Building in the campus for RWH in 2016 
(catchment area 697 m2 and harvesting potentiality1071 m3/year). It shows a successful 
practice for mitigation of water logging problem and this approach can be replicated for urban 
logging problem in major cities in Bangladesh which has become burning issue especially in 
rainy season in the country.

Key words: Storm water management, Water logging, RDA campus, Bogra, Bangladesh

1. Introduction
Bangladesh, being situated in the Ganges Deltaic region is a flood-prone country and numerous 
rivers and tributaries are flowing through it into the Bay of Bengal. In recent days, the urban areas 
especially major cities of the country including Dhaka (capital city), Chittagong (port and business 
city), Sylhet have experienced water logging problem in rainy season frequently inundating even 
for several days. It is creating serious hazard and suffering to dwellers, damages to infrastructures 
etc. In urban areas, construction of metaled and semi-metaled roads and buildings reduce actu-
ally natural groundwater recharge from rainfall in respect to space and quantities. The increasing 
economic growths of the country has led to extensive urbanization without proper planning that 
includes insufficient water drainage facility resulting water logging problem.

Figure 1: Location of RDA campus in Sherpur Upazila, Bogra (Source- Banglapedia)
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The study area, the Rural Development Academy (RDA) campus is situated in Sherpur Upazila 
of Bogra District (Upazila - third lowest and District - second lowest tiers of the administrative 
unit) in Bangladesh and was established in 1974 as a specialized rural development academy. 
The campus covers an area of 48.50 ha of land where 19 ha has allocated for office, residence and 
other establishments having mostly with modern amenities of urbanization, and the rest area has 
earmarked for demonstration farm for agriculture farming, livestock etc. The location of the RDA 
campus is shown in Figure 1.

Here water logging problem in the rainy season creating an unhealthy environment and inconve-
nience to the dwellers including damages to the infrastructure and crops in the farmland. Although 
the RDA authority has excavated two big size tanks to accommodate excess storm or runoff water, 
but these are not enough due to their capacity. As a result, during rainy season excess storm water 
flows out to the surrounding villages inundating paddy field,homes, roads etc. It creates ultimately 
hazard for livelihood there and is making conflict with the RDA authority. Considering all these 
damages, losses and conflicts, RDA authority is actively planning for mitigation of the suffering 
of the surrounding people through storm water management approach. So, the present study has 
carried out with an aim to make meteorological and hydro-geological study in the RDA Campus 
in order to focus a viable solution for storm water management to mitigate water logging problem 
as pioneer approach of this type, and hence to overcome the human sufferings and existing conflict 
of the peoples.

2. Climate, Topography and Geology
The study area is situated in the northern tropic, and belongs to sub-tropical countries. Climatologically, 
there are three distinct seasons: i) summer or pre-monsoon - hot and dry days extends from March 
to May; ii) rainy or monsoon - continue from May to October; and iii) winter - dry and cool day 
spans from November to February. Annual average rainfall in the area during the period of 1960-
2011 is about 1700 mm with an increasing trend of 5.47 mm/year (Figure 2). Here 84 % rainfall 
occurs during the monsoon season with peak stage in June, July and August. The seasonal long 
run (1960-2011) average rainfall of the study area is 37 mm, 277 mm and 1403 mm for winter, 
summer and rainy seasons respectively. Here the average rainfall intensity and total peak storm 
runoff are 160 m/hr and 11 m3/s respectively.

Figure 2: Annual average rainfall distribution for the period of 1960-2011

3RDA Journal



Topographically,the landscape is almost level and locally irregular along the river channels and 
depressions. It slopes slightly towards south-west and north-east direction regionally with an 
elevation ranging from 12 to 23 m above msl with highest elevation near the Campus. The area 
comprises a portion of the Level Barind Tract and the surface geology represents the Barind Clay 
Residuum, which has relatively low infiltration capacity (Morgan and McIntire, 1959; Jahan et 
al., 2010).The predominant topsoil is characteristically grey silty paddled soil which either directly 
overlies grey heavy little weathered Madhupur Clay or merges with the porous silt loam or silty 
clay loam sub-soils of low moisture holding capacity (Khan, 1991; Reimann, 1993). 

3. Methodology
Present study is carried out according to conceptual frame work developed based on the objec-
tives of research work and is given in Figure 3. The data collection and field survey include the 
meteorological data from the Bangladesh Meteorological Department (BMD); groundwater table 
(GWT) data from the Bangladesh Water Development Board (BWDB); and the geo-electric 
resistivity survey by resistivity meter [IGIS Model (SSR-MP-AT-S, Hyderabad, India] using 
vertical electrical sounding (VES) technique with Schlumberger configuration for identification 
of sub-surface lithology that helps to delineate aquifer geometry, and to identify potential zones 
for RWH through MAR technique. The locations of geo-electric resistivity survey stations in the 
present study area are shown in Figure 1.

Figure 3: Schematic diagram of the conceptual framework of present study

The calculation of peak runoff (Qp) for urban catchments as applicable to small agricultural 
watersheds of 40 to 80 ha size (Chow, 1964)is expressed as: Qp = ciA where, Qp- peak flow 
(m3/s);c-runoff coefficient to reflect the ratio of rainfall to surface runoff;i- rainfall intensity (mm/
hr); andA- catchment area (ha).The volume of rainwater that is harvested per household per month 
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(VR, mm3)(Ghisi et al.,2006) is modified as: VR = R×HRA×RC×10-3 where,VR-monthly volume 
of rainwater per household (m3); R-monthly rainfall depth (mm); HRA- household roof area 
(m2); and RC-runoff coefficient (no unit).The runoff coefficient (c)represents the ratio of runoff to 
rainfall. The typical range of ‘c’ in the rational method shows the various combinations of ground 
cover and slope (Singh, 1992; Corbitt, 1999). Where a drainage area is composed of sub-areas 
with different runoff coefficients, a composite coefficient (c) for the total drainage area is given as:

In order to determine the storm intensity in an area for known duration and return period, the 
available intensity-duration-frequency (IDF) data (Table 1)is needed. The rainfall intensity(i)is 
obtained for return period of 10 years and storm duration from reading of IDF curve of Rajshahi 
division (Munshi and Hossain, 2015). Using IDF data and Steel Equation (Steel and Mc Ghee, 
1979) rainfall intensity of the study area is expressed by: i = a/ (d + b) where, i -rainfall intensity; d 
-time of concentration (Tc); and a, b - constants. Then i = a/ (d + b) is rearranged into: 1/i = (1/a) 
d + b/a, which is the linear equation for 1/i vs d. For small watersheds where overland flow is an 
important component, the Kerby-Hatheway equation is expressed as:Tc = (0.67NL/√S)0.467, where 
Tc- time of concentration (min);N - Kerby roughness parameter (dimensionless); and S - overland 
flow slope (dimensionless). The values for Kerby’s roughness parameter (N) (Chin, 2000)are used 
in present study and accordingly the calculated values of the time of concentration (Tc) and rainfall 
intensity are given in Table 2.The study area is categories into two land use and land cover classes 
(Table 3).The peak runoff rate as calculated for land cover class of the study area is shown Table 4. 

The volume of sub-surface storage space available in the area for groundwater recharge through 
MAR technique is calculated by multiplying total area identified for artificial groundwater recharge 
(km2) with the average available aquifer thickness (m) and the average porosity (%) of the aquifer 
materials. The volume of rainwater that is harvested/ household/year is determined by: VR= 
R×HRA×RC×10-3, where, R - Average annual rainfall (mm/year); HRA - Household roof area (m2); 
and RC- runoff coefficient (no unit). The volume of the recharge box should be double the capacity 
needed to hold the runoff and is calculated as: Rainwater volume (in a given intense period) = 
Catchment area (A) × Rainfall intensity in a given intense period (i) × Runoff coefficient (c), and 
volume of the recharge structure = Length (L) × Width (b) × Depth (d) (m3).
Table 1: Design rainfall intensity at different duration for 10 years return period of Rajshahi division

Rainfall duration (minute) Design rainfall intensity (mm/hr)

10 130

25 120

50 65
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Table 2: Calculation of time of concentration (Tc) or storm duration (d) and rainfall intensity in study area

Time of Concentration (Tc)/ Storm Duration (d) (min.) 7.37

Constant (a) 4964

Constant (b) 23.6

Rainfall intensity (i) (mm/hr) 160.1

Table 3: Land use or land cover classes of study area

Land use Area (ha) Area (%)

Demonstrative farm 32.40 66.67

Office and residence 16.20 33.33

Total 48.60 100

Table 4: Amount of peak runoff in different land cover area of study area

Land Cover Class Runoff 
Coefficient, c

Area 
(ha)

Rainfall Intensity, (i) 
for 7.37 minute time of 

concentration,
(mm/hr)

Peak runoff
(m3/s)

Demonstrative farm 0.4 32.40

160.1

5.81

Office and residence 0.75 16.20 5.45

Total 48.60 11.26

4. Strom Water Management and Mitigation of Water Logging

4.1 Planning for MAR technique

The Managed Aquifer Recharge (MAR) or enhanced recharge, previously known as ‘artificial 
recharge is the intentional diversion of surface water or storm water to the aquifer through a variety 
of techniques instead of natural recharge (Bouwer, 2002).Consequently, successful and sustainable 
implementation of MAR technique requires good planning and operation as an integral part of 
national water management strategy which encourages rainwater harvesting (RWH) and reuse of 
water (UNESCO, 2005; Patil and Patil, 2006; Sivanappan, 2006; Thaher et al., 2017; Tiehatten et 
al., 2017). The MAR technique not only provides an effective means of storing water and enabling 
better management of available resources avoiding various hazards like water scarcity, logging etc. 
in a beneficial manner (Bolkland and Ferdausi, 2000; UNESCO-IHP, 2005; Water Aid, 2011).

Proper scientific investigations aimed at assessing the need and feasibility of an area for artificial 
recharge are necessary pre-requisites for successful MAR technique application. As there is no 
river or canal nearby the study area, so the main source of surface water is rainwater having the 
average annual amount surrounding Campus is nearly 1700 mm/year. In the demonstration farm 
area, peak runoff is5.81 m3/s, and that of office and residential area is of 5.45 m3/s. Therefore storm 
or runoff water is the main source of water logging problem in study area.
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4.2 Suitability for MAR technique application

In the study area, cultivable land and grass field cover 67 % area, while that of 33 % by concrete 
coverage (mainly residential area), so it is possible to manage storm water through MAR tech-
nique to control the water logging problem in rainy season. The sub-surface lithology as depicted 
from geo-electric resistivity survey (Figure 4) reveals the stratification with clay and sandy clay 
(clay layer) in the upper part is mostly homogeneous in thickness (6.7 m)having low hydrological 
importance. The second layer lies below the clay layer is permeable and well saturated zone,and 
is composed of medium sand texture (productive aquifer zone) with thickness varies from 25 to 
27 m (average thickness: 26 m) and depth range of 6 to 33 m. This aquifer would be the main 
storage for excess storm water. The third zone lies below the aquifer zone and consists of a thick 
sandy clay layer inter-bedded with a comparatively thin clay layer of less hydrological importance 
because of its low permeability.

Figure 4: East-west hydro-geological cross-section showing potential aquifer zone for RWH in the study area

According to Bangladesh Water Development Board (BWDB) (1993), the calculated transmissivity 
(T) value of the aquifer range 1207-1884 m2/day (average values: 1545 m2/day) and specific yield 
(Sy) value is 16 %. Based on T values (Pitman, 1981), the aquifer has good groundwater potentiality. 

The regression analysis of GWT data for the period of 2000-2011 shows that average GWT exists 
at a depth of 10.0 m (min. 8.0 m and max. 12.0 m) below the ground surface having an average 
declining rate of 0.05 m/year. On the other hand,the rainfall data for same period follows an increas-
ing trend at a rate of 0.19 mm/year indicating lower amount of groundwater recharge than that 
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of withdrawal. Normally, areas having deeper GWT with declining trends have good potentiality 
for artificial recharge of groundwater through RWH. Here the aquifer is of fine to medium sand 
lithologies prevails at a depth 7-33 m with the average thickness of 26 m, having the total storage 
capacity of 208,500 m3/year for artificial groundwater recharge. So from hydro-geological point 
of view, this aquifer layer is identified as potential zone for RWH by applying MAR technique 
in the Campus. As 33% of the study area is occupied by residential area along with metaled and 
semi-metaled roads,the excess amount of storm water that is creating water logging here and its 
surrounding areas could be managed by applying the MAR technique by RWH method.

4.3 Roof top rainwater harvesting

A typical roof top RWH system comprises like of roof catchment, drain pipes, gutters, down 
pipe, first flush pipe, filter unit, storage tank etc. The recharge structure channelizes rainwater into 
the aquifer, which is an absolute necessity in the context of declining trend of GWT and storm 
water related to logging problem in the RDA Campus. According to CGWB India (2007), the 
planning and designing of RWH system through MAR technique includes steps like: i) collection 
of meteorological and hydro-geological information required for planning; ii) estimation of the 
amount of rain water that can be harvested in respect to the sub-surface storage potentiality; iii) 
designing of rainwater harvesting model; and vi) allocating fund. In order to manage excess storm 
water and also to control the water logging problem in RDA Campus, RTRWH system through 
MAR technique is implemented with the help of the RDA Authority as a pilot project in 2016 - 
which is the pioneer approach of this type for urban areas of Bangladesh.

The recharge structure is designed to hold at least two-thirds of the storm water during the most 
intense spell of rain in a day (average duration does not continue for more than 30-40 minutes in 
Bangladesh). To determine the size of the recharge box, the volume of rainfall during the most 
intense spell of 15-30 minutes is calculated for the studied catchment area, which is filled with 
filter materials like fine, coarse sand, pebbles and gravel. While sizing a recharge box with well, at 
least half of the volume of the recharge structure is used by filter materials. The excavated box is 
lined by brick wall with inflow and overflow pipes, a cement concrete base and a borehole is drilled 
in the middle of the recharge box. The depth of the bore hole depends on the hydro-geology of 
the site. The bore pipes are made of PVC pipe slots for a part of its length so that water can pass 
into the bore. The information required for implementation of the RWH system through MAR 
technique for different roof catchments in the Campus is given in Table 5.
Table 5: Information of different buildings in study area

Name of buildings or 
catchment

Sports 
complex

Admin.
building-3

CIWM 
building

Director’s 
quarter

Senior 
faculty 
quarter

Catchment area (m2) 697 465 360 350 370

Type of catchments GI sheet Concrete

Runoff coefficient 0.9 0.7

Annual total amount of avg. 
rainfall (mm) 1,707.63

Duration of intense spell (min.) 15
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Name of buildings or 
catchment

Sports 
complex

Admin.
building-3

CIWM 
building

Director’s 
quarter

Senior 
faculty 
quarter

Av. peak intensity of rainfall/
hour (based on 25 years 
interval)

59.3

Total sub-surface storage 
potential (m3/year) 6,25,482

Annual water harvesting 
potential (m3/year) 1,071 555 430 418 442

Total harvested volume of 
rainwater (m3/year)

2,918
(18% of total rainwater collected from other buildings)

Total rainwater collected from 
other buildings (m3/year)

16,712
(10% of total collected water volume in residential area campus)

Total volume of collected water 
from residential area (m3/year) 1,65,981

Peak rainfall intensity in 15 
minutes 14.8

Rainwater volume in 15 
minutes of rainfall in liters 9,299 6,204 4,803 4,669 4,936

Volume of recharge box in liters 18,750 12,000 10,000 10,000 10,000

Thickness of filter materials (m) 1.5 1.3

In this regard, the first attempted has made for the Indoor Sports Complex in the Campus, which 
has the components like: i) roof catchment of 697 m2from where rainwater through the gutter is 
collected into recharge box (total volume of 19 m3with holding capacity of 18,750 liters; ii) a recharge 
bore hole of 30.35 cm (12 inch) diameter is inserted in the center of the recharge box; iii) 20.32 cm 
(8 inch) diameter PVC pipe is lowered into the recharge bore and gravel packing is used between 
the borehole wall and recharge pipe; iv) filter media surrounding the recharge well consists of 20 
cm thick bed of fine sand, 30 cm thick bed of the mixture of medium sand and gavels, and 1 m 
thick gavel bed; iv) two strainers: first one - 1 m long placed in the upper part of the recharge box 
against the gravel bed; and second one - 3 m in length placed at the bottom of the well, 7 m from 
the ground surface; and v) flow meter. The schematic diagram of the artificial recharge structure 
constructed for the RWH in the Indoor Sports Complex of the Campus is shown in Figure 5.
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Figure 5:Schematic diagram of artificial recharge structure through MAR technique constructed for the Indoor Sports 
Complex in the study area

5. Conclusions
The research work has carried out to find mitigation option for managing excess storm/runoff water 
especially where natural recharge to groundwater has reduced by buildings, concrete coverage or 
other urban amenities creating water logging problem in RDA campus and surrounding villages 
as the Campus area does not have enough surface storage space to manage excess storm water. 
Here the annual average precipitation is nearly 1700 mm with an average intensity and total peak 
storm runoff of 160 mm/hr and 11 m3/s respectively, which is the main source of storm water. The 
average annual storm water volume from the residential area of the Campus is about 165,981 m3/
year of which about 10% that is contributed from the roof catchments of the residential/office 
buildings. Hydro-geologicaly aquifer of about 26 m thick exists in the area which is overlain by 
6.7 m top sandy clay layer and underlying by a very thick aquitard zone. The GWT for the period 
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of 2000-2014 shows a declining trend of 0.04 m/year and average GWT in recent year is at depth 
of about 8 m below the ground surface which reveals that about 3 m space of the aquifer remains 
blank in every year indicating aquifer storage potentiality of about 625,482 m3/year, enough space 
to manage for total volume of rainwater collected from the roof catchment of buildings in the 
campus. On the other hand, the total rainwater harvesting potentiality of major five buildings is 
about 2,918 m3/year that constitute 18% of the total storm water volume collected from all the 
buildings of the residential area. In this regard, a suitable model has constructed to harvest rainwater 
and a case study has carried out in 2016 as pioneer and successful attempted for urban storm water 
management approach for the Indoor Sports Complex building with the help of RDA authority. 
The building has a catchment area of 697 m2 and rainwater harvesting potentiality of 1071 m3/
year with constructed recharge box volume is 18.75 m3.

Finally it is recommended that the RTRWH scheme should be implemented as soon as possible in 
rest of the buildings of the campus to mitigate conflict between the RDA authority and surround-
ing villages. To ensure proper operation of the MAR technique quality of recharge water to the 
aquifer considering cleaning roof catchment regularly; monitoring GWT; screening properly the 
entry portion of storm from roof catchment through down take pipes or gutters to aquifer with 
a leaf-mesh to prevent the entry of debris into the system; annually de-silting recharge box etc. 
should be maintained properly and routinely.
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Abstract
The study was conducted on the livelihood of fishermen communities fishing in the Jamuna 
river in Bangladesh during a period of two consecutive years of 2012 to 2013. Fishermen 
communities living alongside the Jamuna river under Shariakandi and Sirajganj Sadar 
Upazila of Bogra and Sirajganj districts respectively were selected to assess the socio-economic 
and livelihood status.  Three categories of fishermen such as permanent, seasonal and subsistence 
fishermen were found in the study areas. Majority of the fishermen (58%) were middle age 
group of 31 to 40 years old. Two religious beliefs were existed in which, the Muslims were 
featuring as the absolute majority (65%). The nuclear and joint families were 68% and 32% 
respectively.  Illiterate, can sign only and primary level educated fishermen were 23, 28 and 
37% respectively. Healthy, chronically ill and acute ill fishermen were 56, 24 and 20% respec-
tively. Main diseases prevailing in the fishermen community were Dysentery, Fever, Skin 
diseases, Diarrhea, Diabetes and Alser. Majority of the fishermen family (67%) was found 
dependent on village doctors while, 14%   and 10% got their health service from Upazila 
Health Complex and MBBS doctor respectively. Some of the fishermen family (7%) had no 
toilet while, 21, 40 and 32% fishermen families had, kacha toilet, ring and slab toilet and 
semi pakka toilet respectively. For disposal of household waste water open earthen drain was 
found at the houses of few fishermen. Cottages, Katcha and Semi-pucca types of houses were 
owned by 5, 77 and 18 fishermen respectively. All of the fishermen households used tube-well 
water for drinking purposes. All the fishermen houses of the main land were connected with 
electricity supply.  Income source of 34% fishermen was only fishing and other three categories 
of income sources such as agriculture and fishing, fishing and small business and fishing and 
daily labor were represented by 32, 18, and 16% fishermen. The land holding pattern of the 
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fishermen indicated that 32% fishermen had no land at all. The study revealed that annual 
income of the fishermen varied from BDT 50,000/- to 90,000/-. The average expenditure 
pattern revealed that, the highest 37% expenditure incurred for food. 

1. Introduction
The history of fishing in Bengal is more than 4,500 years old (Breazley, 1993). Thereafter, a distinct 
group of people from generation to generation involved in fishing from ponds, rivers, flooded land, 
coastal areas and in the deep sea and as such got their designation in the society as Majhi, Jaley and 
Malo (Dey et al., 2008). Fisheries, especially in developing countries like Bangladesh, contribute 
to livelihoods in a range of ways: directly as food, as a source of income and through other social 
benefits, such as reduced vulnerability to poverty. Fishery-related livelihoods are often complex, 
dynamic and adaptive. 

In Bangladesh livelihood of the fishermen community is considerably dependent upon the riverine 
and floodplains fisheries resources. Thus, considering the nature of those water resources, the live-
lihood of fisherman communities are also very vulnerable and commonly live on hand to mouth 
and their living standards are lowering day by day. They are poor by any standard and over the years 
economic condition of the fishermen had further deteriorated. Alam and Bashar (1995) estimated 
the average per capital annual income of the fishermen families to be BDT 2,442 i.e. about 70% 
lower than the per capital income of the country as well as depriving from many amenities of life.

FAO (1994) described that the fishery sector in Bangladesh is characterized by a labor force 
which is excessive in relation to the limited fishery resources potential. Once, in this profession 
only the low-caste Hindu tribes were involved, but from the middle of last century, many of the 
Muslim peoples are joining in this profession either full or part-time basis as an alternative job.  As 
population growth is projected high, the prospects for increasing the fishermen’s income through 
higher labor productivity are gloomy. Ali et al. (2010) mentioned that the fishing communities 
are the main players in the fisheries sector. They are involved in exploring and exploiting fisheries 
resources with hard labor in the adverse climatic condition to the extent of even risking their lives 
while providing for nutrient rich food to the people. Kabir et al. (2012) mentioned that one of the 
most vulnerable communities in Bangladesh is a fisherman community who lives hand to mouth. 

Department of Fisheries, Bangladesh (2012) reported that there are about 13 lakh fishermen in 
our country, who live on fishing as their main occupation. Thus, it could easily realize that they 
are the people can play an important role in the maintaining of fish diversity in all kinds of open 
waters in Bangladesh. To enroll them more actively in the improvement of fish diversity, their 
socio-economic condition needs further intensive study. 

2. Objectives of the study
The main objective of the study was to document the livelihood situation of the fishermen commu-
nities engaged in fishing in the Jamuna river. The specific objectives were to:

i. Know the present socio-economic status of the fishermen communities;

ii. Measure the changes in livelihood of fishermen communities taken place during last two decades;
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iii. Recommend appropriate strategy for rehabilitation of vulnerable fishermen.

3. Methodology of the study

3.1 Selection of study area and respondents 

Total four fishing villages (fishing village means more than 50% villagers were fishermen) were 
selected from two upazilas (two villages from each upazila) based on secondary information collected 
from respective Upazla Fisheries Offices (Table-1). From each of the upazilas, one village was 
taken from main land and one from inland (Char).  From each village 25 fishermen were selected 
as respondent of the study.
Table-1:  List of villages for collecting data on livelihood status of fishermen 

District Upazila Village Location Total household Fisher household

Bogra Sariakandi
Maji para  Main land 235 148

Shangkarpur  Char (Island) 154 78

Sirajganj Sirajganj Sadar
Char Malsha 

para  Main land 165 58

Bhanni Char (Island) 172 86

3.2 Data collection

Data were collected from individual fishermen and community members through structured ques-
tionnaire. In addition Participatory Rural Appraisal (PRA) tools such as focus group discussion 
(FGD), social mapping and trend analysis, observation of fishing activities etc were adopted to 
gather information about the overall community. For getting actual information on some household 
aspects, the fishermen wives were also interviewed. 

4. Results and discussions

4.1 General information of the selected fishermen 

In this section, age, religion, family pattern and size are presented in a view to generalize the norms 
of fishermen group formation and types of social life they lead.

4.1.1 Age distribution 

In the study areas, three age groups such as, young (18-30 years), middle (31-40 years) and old 
(41-60 years) age group were found. The highest number of fishermen (65%) was within the middle 
age group of 31-40 years and the lowest (14) was within the old age group of 41-60 years and the 
rest (21) was within the young age group of 18-30 years (fig.-4.1a). Minar et al., (2012) found 56% 
of the fishermen Kirtonkhola River nearby Barisal belonged to middle age group (31-40 years) 
which is in agreement with the present findings.
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4.1.2 Religions of fishermen

Religious beliefs of rural poor people have strong influence on their livelihood. Within the study 
areas two religious beliefs were existed and in which, the Muslims were featuring as the absolute 
majority over the Hindu religion. As a whole, in terms of total percentage distribution, 65% and 
35% of the fishermen were Muslims and Hindus respectively (Fig-4.1b). Khan, et al., (2013) found 
the Muslim and Hindu religion of fishermen 70% and 30% respectively in the fishing Community 
of the Tista River, Bangladesh, which was almost similar to the present findings. 

4.1.3 Family type 

Both nuclear and joint family types evident within the fishermen community of the studied areas. 
It was found that the nuclear and joint family was 68% and 32% respectively (Fig-4.1c).  Very 
closed results were observed by Kabir et al., (2012) in case of old Brahmaputra River where 60% 
of the fishermen were from nuclear family and 40% from joint family. 

4.1.4 Family size

Depending on the obtained data, studied families were arranged into three family size, such as, 
small (2-4), medium (5-6) and large (7-8) families. It was found that in 1995-2000 years, the small, 
medium and large size families were 11, 22 and 67 respectively from which the small and medium 
size family increased to 15, 67 while, the large size families were decreased from 76 to 18 in 2010-
2015 years (Fig-4.1d). Minar et al. (2012) found 70% of the fishermen family of Kirtonkhola River 
nearby Barisal was medium in size with 5-6 members which were supportive to the present results. 

4.1.5 Education level of the fishermen 

Depending on the collected data, the fishermen were classified into seven groups viz. illiterate, can 
sign only, primary level, junior level, S.S.C pass, H.S.C pass and above. It was found that illiterate, 
can sign only and primary level educated fishermen were 32, 29 and 32 respectively which changed 
to 23, 28, and 37 in 2010-2015 years (Fig-4.1e). 

4.2 Health and sanitation information of the fishermen

The health status of the people of a community is very important for sustainable livelihood. If 
the health status of the fishermen is remained well they can work hard regularly for earning their 
required means of livelihood. 

4.2.1 Health status of the fishermen 

The health status of the respondent fishermen was divided into three categories such as healthy, 
chronically ill and acute ill. It was found that healthy, chronically ill and acute ill fishermen were 
37, 34 and 29% respectively (Fig. 4.2a).
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Fig-4.1(a-e): Distribution of age group (a), religion (b), family types (c), family size (d), and education level (e) health status 
of the fishermen in the study areas
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4.2.2 Access to health care facilities

In the study area health facilities for the fishermen were found very poor. Majority of the fishermen 
family (67%) was found dependent on village doctors who had very minimum understanding and 
knowledge of medical science. During the study period 14% and 10% of the fishermen got their 
health service from Upazila Health Complex and MBBS doctors respectively (Fig. 4.2b). Almost 
similar situation was observed by Paul et al. (2013) in case of fishermen of the Turag River area 
(Birulia and Boroibari villages).

Fig.-4. 2 (a-c): Health status (a), access to health care facilities (b) and toilet facilities (c) of the fishermen of the study areas. 

4.2.3 Sanitation status of the fishermen communities

Sanitation facilities mainly include toilet facilities and household waste water drainage systems.  In 
the present study, the fishermen were with found no toilet (Open field) (7%), kacha toilet (earthen 
pit fencing with tree leaves or chot) (21%), ring and slab fencing with bamboo sticks or tin (40%) 
and Semi-pakka toilet (32%).  For disposal of household waste water open earthen drain was found 
in the villages of main land but in inland (Char) villages still there was no drainage system. Kabir 
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et al., (2012) observed 65% of the fishermen family with kancha toilets while, 5% were semi-paka, 
and 30% were no toilet (Fig. 4.2c).

4.3 Livelihood information of the fishermen

Livelihoods of fishermen mainly depend on fishery resources of river and other wetlands of the 
surrounding areas. Fish biodiversity and abundance in the surrounding water bodies are import-
ant for sustainable livelihood of fishermen. Besides, physical, natural and financial capital is also 
important for sustainable livelihood of fishermen.

4.3.1 Physical capital of the fishermen

Physical capital for fishermen is the basic infrastructure such as residence, sources of water, fishing 
crafts and gears etc., which enable them to pursue their livelihoods condition more smoothly.

4.3.1.1 Housing condition of the fishermen 

The nature of houses indicates the socio-economic condition of a family. In the present study three 
types of houses were observed as firstly the Cottage type made of bamboo and straw on the roof and 
bamboo sticks on the wall with mud floor (5%); secondly, the Katcha houses with tin and wood or 
bamboo on the roof and bamboo sticks or tin on the wall with mud floor (77%); and thirdly the 
Semi-pucca, that were made of tin and wood or bamboo on the roof and brick on the wall with 
brick or mud floor (18%) (Fig.4.3a). Almost similar results were observed by many researchers in 
other areas of the country. Minar et al., (2012) observed that the 66% of the fishermen’s houses of 
Kirtonkhola River nearby Barisal were tin shed with bamboo, 24% households were tin shed with 
tin wall and 10% households were containing of straw components. 

4.3.1.2 Sources of drinking water

Pure drinking water is essentials for living a healthy life because polluted water causes different 
diseases which sometimes may cause human death. It was found in the present study that all of 
the fishermen households used tube-well water for drinking purposes. According to ownership 
three types of tube-well viz. own 66%, public (24%) and neighbor’s (10%) were found to used by 
the fishermen households (Fig. 4.3b). Kabir et al. (2012) found that 100% fishermen’s household, 
used tube-well water for drinking purposes, among them 40% had their own tube-well, 50% shared 
public tube-well and remaining 10% used neighbors tube-well.

4.3.1.3 Electricity facilities

Supply of electricity is required for household and economic activities in order to improve livelihood. 
The study revealed that 50% household of both the studied areas were connected with electricity 
supply while the rest 50% household was not  connected with electricity supply (Fig. 4.3c.). It 
was also evident that all households of fishermen of the main land were connected with electricity 
supply in contrast, all households of fishermen of the islands (Char) were out of electricity.
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Fig. 4.3 (a-c): Housing condition (a), Sources of drinking water (b) and Electricity facilities (c) for fishermen families within the studied areas 

4.3.2 Financial capital of the fishermen

4.3.2.1 Sources of income of the fishermen

In respect of sources of income, four categories of fishermen were found in the study area viz. fish-
ermen having only source of income of fishing (34%), fishermen having main sources of income 
of agriculture with alternative sources of income of fishing (32%), fishermen having main sources 
of income of fishing with alternative sources of income of small business (18%), fishermen having 
main sources of income of fishing with alternative sources of income of daily labor (16%) (Fig. 4.3d). 

4.3.2.2 Annual income

For a better understanding of the state of the livelihoods of fishermen, their annual income is the 
most important factor. The study revealed that annual income of the fishermen ranged from Tk. 
50,000/- to 90,000/- (Fig. 4.3e). It was also evident that the income fluctuated in different seasons 
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according to the types and amount of harvested fish. The highest income was obtained in the early 
monsoon i. e. in the month of May and June followed by late monsoon i. e. in the month of October 
and November. The income from fishing was less during the month of December to April. Kabir 
et al., (2012) found in case of old Brahmaputra River, Mymensingh annual income varied from 
BDT 24, 000/- to 50, 000/- which was less than the present findings.

4.3.2.3 Household expenditure pattern of the fishermen

The major household expenditure items of the respondent fishermen of the study area were food, 
clothing, healthcare and children’s education. In addition, some irregular and minor expenditure 
were also incurred which included purchase of durables and entertainment. The average expenditure 
pattern revealed that, the highest (37%) expenditure incurred for food (Fig. 4.3f ).

4.3.2.4 Savings and indebtedness of fishermen household 

Savings and indebtedness is an important factor for livelihood security of a household. The study 
revealed that 37% households had no savings at all, 26% households had saving up to BDT 10,000/-, 
22% families had saving up to BDT 20,000/- and 15% families had saving above BDT 20,000/- (Fig. 
4.3g). The present study also reported that families 30% had no indebtedness, while, 52% and 18% 
households were recorded with indebtedness of BDT 10,000/- and 20,000/- respectively (Fig. 4.3h).

4.3.2.5 Sources of credit

Small or micro credit is required for the fishermen to meet up their financial crisis. It was found in 
the study areas that most of the fishermen (48%) borrowed loan from aratders (commission agents). 
Three NGOs viz. BRAC, Grameen Bank and TMSS were also providing such micro-credit only 
to the organized fishermen for purchasing fishing gears and boats. Some of the fishermen (16%) 
borrowed money from their neighbors and relatives in their serious financial crises (Fig. 4.3i).
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Fig. 4.3 (d-i): Sources of income (d); Annual income (e); Household expenditure (f); Savings (g) indebtedness (h) and 
Sources of credit (i) of the fishermen.

4.3.3 Natural capital 

Natural capital for the livelihood of fishermen includes natural resources like, water bodies, land, 
forests, environment and biodiversity. Natural capitals available in the study area to which fishermen 
had access are described below: 

4.3.3.1 Land holding of the fishermen family

Land is one of the most valuable natural capitals of a household. It is also an important indicator 
of livelihood security of the rural household. On the basis of land holding pattern, the fishermen 
of the study area were divided into following three categories.

i. Fishermen having no land at all and living in the government (Khas) land beside the road 
or embankment.
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ii. Fishermen having only homestead.

iii. Fishermen having homestead and some crop lands.

The distribution of fishermen according to land holding pattern indicated that 32% fishermen 
had no land at all. These families were residing on the government (Khas) land beside the road or 
embankment. The fishermen having only homestead were 48% having homestead and crop land up 
to 50 decimal were 12% and having homestead and crop land above 50 decimal were 8% (Fig. 4.3j). 

Fig. -4.3 (j-k): land holding (j) and Daily fish catch (k) of fishermen

4.5.4.4 Fishing in the Jamuna river

Common and main natural resource for the fishermen of the study area was the Jamuna River. 
The livelihood of majority (63%) of the fishermen was fully dependent on catching fish from this 
river while, some (37%) of the fishermen were catching fish as part time basis as theirs alternative 
occupation.  A total of 65 fish species were found in the Jamuna River during the study period of 
two years from 2012-2013 which was a potential natural capital for the fishermen. Some species 
were found with plenty of population, although some were found rare. 

4.5.4.4.1 Daily catches of fish

In the present study it was found that daily fish catching rates was highly seasonal and related 
to the flood, rain fall, water levels and other environmental factors. It also varied with gear types 
and experiences and skill of the fishermen. In case of different seasons, average daily catch ranged 
between 1.57 kg to 0.84 kg. Within these ranges the highest catch was recorded 1.57 kg in the 
monsoon while, the lowest catch was recorded 0.84 kg in the winter (Fig. 4.3k).

5. Conclusion
three categories of fishermen such as permanent, seasonal and subsistence fishermen were found in 
study areas. Majority of the fishermen (58%) were middle age group of 31 to 40 years of old. Two 
religious beliefs were existed and in which, the Muslims were featuring as the absolute majority 
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over the Hindu religion. Both nuclear and joint family types were evident within the fishermen 
community. It was evident that now-a-days educated people from the Muslim community were 
joining in fishing profession as seasonal fishermen.  In case of health status most of the respondent 
fishermen were healthy. Main diseases prevailing to the fishermen were Dysentery, Fever, Skin 
diseases, Diarrhea, Diabetes, Alser. Majority of the fishermen family (67%) was found dependent 
on village doctors who had very minimum understanding and knowledge of medical science. All of 
the fishermen households used tube-well water for drinking purposes but most of the household 
had no drainage system for disposal of waste water. Some of the fishermen still had no home-
steads who were residing on the government (Khas) land beside the road or embankment. Income 
sources of majority of the fishermen were only fishing. Annual income of the fishermen ranged 
from 50,000/- to 90,000/-. The highest income was obtained in the early monsoon i. e. in the 
month of May and June. The major household expenditure items were food, clothing, healthcare 
and children’s education.
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Abstract
This study was undertaken to evaluate the shelf life of Trichoderma spp. in talcbased formula-
tion. In this study potato dextrose agar medium was used for mass multiplication of Trichoderma 
spp. After achieving full growth within 7-10 days at 25-300C the 5 culture plate was 
scraped with scalpel and then mixed with 1 liter distilled water and 5 drops of Tween-20 
was mixed in this water and it was homogenized with a blender for three times to make 1 
liter Trichosuspension. Trichosuspension was incorporated in talc power in 1:2 ratios. To this 
mixture, 5g/kg of carboxyl methyl cellulose (CMC) was added as sticker. The whole mixture 
was dried under shade until moisture level reduced to 11% as determined by oven drying 
method. The formulation was stored in white polypropylene bags under natural condition in 
the laboratory at room temperature. One gram sample was drawn at 15 days interval for 
120 days from the polypropylene bag stored in natural condition in the laboratory and colony 
forming units (cfu) were estimated by serial dilution plate method using Trichoderma selec-
tive medium. Three replications were maintained for each treatment and populations were 
counted by average number of colonies developed in each treatment as: cfu of sample=avg. 
colonies x dilution factor of sample. Initial colony forming unit of sample found in the 0 day 
was 200×106. After 15 days the colony forming unit was 195×106. After 30 days cfu was 
found 190×106. In the 45 day’s cfu was 165×106. After 60 days, the cfu was found 145×106. 
At 75 days the cfu was found 120×106. In the 90 days it was 90×106. After 105 days the cfu 
was found 60×106. At 120 days finally the cfu was found 45×106.It was found that there 
was a gradual decline of cfu but it still contains a good number of spore propagules above the 
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standard cfu indicator (20×106 ) till 120 days. So this formulation was fund to be effective 
with a longer shelf life until 4 months in room temperature.

Keywords: Trichoderma spp., Shelf life, Talcbased formulation.

1. Introduction
Economically important agricultural, horticultural and ornamental crop plants are attacked by 
various soil borne and foliar pathogenic fungi, resulting in billions of dollars in cumulative crop 
losses. Currently, the most widely used control measure for suppressing these diseases are the 
use of fungicides. However, problems encountered, such as development of pathogen resistance 
to fungicides, and inability of seed-treated fungicides to protect the roots of mature plants. The 
chemical method developed to control such diseases has its own limitations such as high capital 
investment, non-remunerative, poor availability, selectivity, temporary effect, efficacy affected by 
physic-chemicals and biological factors, development of fungicide resistance, pollution of food 
and feeds, health hazards, environmental pollution, etc. Soil borne diseases are very difficult and 
uneconomical to control with chemicals. Considering these limitations biological control is an 
important approach in this direction. Trichoderma species are important potential bioagents against 
several soil borne fungal pathogens.

Trichoderma-based biocontrol agents possess better ability to promote plant growth and soil 
remediation activity compared to their counterparts (virus, bacteria, nematodes and protozoa). 
Their capability to synthesize antagonistic compounds (proteins, enzymes and antibiotics) and 
micro-nutrients (vitamins, hormones and minerals) enhance their biocontrol activity.

Trichoderma spp. have gained worldwide acceptance as effective biocontrol agents against several 
commercial phytopathogens. These antagonistic fungi are most common among fungal biocontrol 
agents because of their multiple characteristics, namely, antagonism and plant- growth stimulation.

Trichoderma has emerged as a potential biological control agent which has been found effective against 
many economically important plant pathogenic fungi. It is a pre-requisite for biological control 
application to develop mass production, formulation and delivery system for a micro-organism that 
control diseases in plants. It appears feasible for industry to produce various beneficial microbes 
including Trichoderma. Against plant pathogens through liquid fermentation using in-expensive 
media such as molasses and brewer’s yeast. Thus large scale production of Trichoderma spp. would 
have great potential for commercial use.

2. Justification of the study
There is abundant literature on the use of conventional synthetic media like glucose, cellulose, 
soluble starch and molasses to produce Trichoderma spp. However the cost of these raw materials for 
commercial production as biocontrol agents is one of the major limitations behind the restricted use.

To overcome the cost limitation, many researchers have successfully used substrates like corn fiber 
dry mass, sewage sludge and compost. In several crops, bioagents were successfully used. 

But a formulated product for agricultural application should be easy to prepare, stable during 
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transportation and storage.  It should have abundant viable propagates with good shelf life, should 
be efficient and is within an affordable cost. Due to the intensive efforts by researchers various 
commercial products of Trichoderma have appeared in the market in Israel, Sweden, USA, India and 
other countries. Various substances like pyrax talc and alginate pellets have been used to formulate 
the biocontrol agent by different workers. But for the effective use and easy formulation we have 
taken this study to made talc based formulation.

3. Objectives
This investigation were carried out 

• To evaluate the shelf life of Trichoderma spp. in talcbased formulation

4. Materials and Methods

4.1 Potato dextrose Agar (PDA) preparation

At first 200g potato were boiled in 1500 ml water. After boiling the supernatant of potato were 
collected and 20g of dextrose was mixed with supernatant and then 20g of agar was finally mixed 
with supernatant on electric heater in mild heat with constant stirring. When the mixture was 
complete, then 1 liter Potato Dextrose Agar (PDA) media were taken for autoclave. Then necessary 
glassware and PDA media was autoclaved at 1200 c for 1 hour. After autoclaving the media were 
cooled at room temperature. Then the media was placed at microwave oven for 1-2 minutes to melt.

4.2 Inoculation of Trichoderma

1 liter liquid PDA media were poured into 40 petridishes. Then the petridishes were kept for 
cooling to solidify the media. When the media was solid, then the Trichoderma were inoculated 
into the petridishes with the help of sterile loop. After inoculation, the petridishes were covered 
with parafilm paper. Then it was placed in incubator at 250C-300C temperature.

4.3 Trichosuspension preparation

After full growth of Trochoderma achieved within 7 days the petridises were drawn out from the 
incubator. Then upper culture growth layer was scraped with scalpel. Upper culture layer of one 
petridish was mixed with 200 ml water. So the upper culture layer of 5 Petri dishes were mixed 
with 1 liter water and 05 drops of Tween-20 was mixed in this water and it was homogenized with 
a blender for three times to make 01 liter Trichosuspension.

4.4 Talcbased formulation preparation

Trichosuspension was incorporated in talc power in 1:2 ratios. To this mixture, 5gkg-1 of carboxy1 
methy1 cellulose (CMC) was added as sticker. The whole mixture was dried under shade until 
moisture level reached 11% as determined by oven drying method. The formulation was stored in 
white polypropylene bags under natural condition in the laboratory.
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4.5 Shelf life of the Talcbased formulation of Trichoderma

One gram sample was drawn at 15 days interval for 120 days from the polypropylene bag stored 
in natural condition of laboratory and colony forming units (cfu) were estimated by serial dilution 
plate method using Trichoderma selective medium. Three replications were maintained for each 
treatment and populations were counted by average number of colonies developed in each treatment 
as: cfu of sample=avg. colonies x dilution factor sample.

5. Results and Discussion
The shelf-life of Trichoderma vride was studied in talc and charcoal based formulations. Potato 
dextrose broth talc based formulation was prepared by adding three different volumes of biomass 
of T. viride along with medium @ 30, 40 and 50 ml/100g talc on 0 day was 227.2 x 109 cfug-1 
sample, respectively. It gradually declined and at 120 days of storage the population came down to 
70.33x109, 80.67x 109and 96.67 x 109 cfug-1 which in terms of reduction in viability were 69.04%, 
68.48% and 66.78% respectively. Similar trends of results were recorded in all three sorghum grains 
charcoal based formulations almost at par with each other ranging from 71.14% to 72.44% in 120 
days. Sufficient numbers of spores were found viable even after 120 days. It indicating that the 
formulation can be stored further more time for economic use (Sanjiv et al., 2013)

Among 14 isolates of Trichoderma spp. NT2, NT4 and NT6 were characterized as very fast growing, 
while NT5, NT7, NT9 and CT13 were fast growing and remaining isolates as were found moder-
ate growing. In dual culture technique, the isolates NT2, NT6 and NT4 had shown maximum 
inhibition of 81.57%, 78.68% and 75.10% against the test pathogen Fusarium solani while the least 
inhibition 56.97% was observed in the isolate CT14. Among various substrates tested for mass 
multiplication, wheat bran-vermiculite supported maximum growth followed by molasses-yeast 
medium. The shelf life period was high in talc based formulation when it was stored both at room 
and refrigerated temperature (A Hari Krishna and M Reddi Kumar, 2013).

Trichoderma is a promising candidate for the biological control of plant pathogenic fungi. While 
planning the application of antagonistic Trichoderma strains for the purposes of biological control, 
it is very important to consider the environmental parameters affecting the biocontrol agents in 
the soil. A series of biotic and biotic environmental parameters has an influence on the biocontrol 
efficacy of Trichoderma. The major bottleneck of bio pesticides is the shelf life and inconsistent 
performance. In order to overcome this problem, in this study the liquid formulation was used to 
increase the shelf life of Trichoderma. Oils like paraffin oil, soya bean oil, combination of paraffin 
oil and glycerol, soya bean oil and glycerol were used, among which paraffin oil showed higher 
efficiency of activity (K. Sathiyaseelan etal. 2009)

Liquid fermentation based formulations of Trichoderma spp are vulnerable to desiccation compared 
to solid state fermentation based formulations. The effect of the addition of glycerol, an osmoticant 
in the production medium on the shelf-life of Trichoderma harzianum was studied. The addition 
of glycerol at 3%, 6% or 9% reduced the water content and activity in the medium. Both in shaker 
culture and fermentor, the addition of glycerol in production medium prolonged the shelf-life of 
talc formulation. The addiction of glycerol at 3% and 6% extended the shelf-life (with viability of 
>2x106 cfug-1) to 7 and 12 months respectively, compared to 4-5 months shelf-life in formulations 
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derived without the addition of glycerol. Regression analysis showed that there was positive correla-
tion between colony forming unit (cfu) and water activity. In bio-efficacy tests, even after storage 
for 12 months. Formulations derived with the addition of glycerol at 3% or 6% in the production 
medium could protect the tomato plants from Fusarium wilt incidence by 44-50%. The addition 
of osmoticant in production medium for enhancing the shelf-life of liquid fermentation derived 
fungal formulations is discussed in other study (Subbaraman Sriram et al., 2011)

Shelf life of two fungal bioagents i. e. Trichoderma Viride and Trichoderma harzianum and one 
bacterial bioagents i.e Pseudomonas fluorescens was studied. Total six types of formulations were 
prepared using sterilized and unsterilized formulating materials viz; talc, vermiculite and lignite 
as the colony forming unit (cfu) of these formulation. The studies showed that the viability of 
all tested bioagents was higher when sterilized formulating material was used. A gradual loss in 
viability of antagonistics over the storage period was record. The colony forming units of talc based 
formulations of Trichoderma viride, Trichoderma harzianum and Pseudomonas fluorescens were higher 
as compared to lignite or vermiculite based formulations. In the best formulations i.e. talc+carboxy 
methy1 cellulose (cmc), maximum population of all bioagent Trichoderma viride, Trichoderma 
harzianum and Pseudomonas fluorescens were recorded as 15 cfu x1010 g-1 , 16 cfu x1010  g-1 and 15 
cfu x 10 14 g-1 formulation respectively (Kala Chandar et al., 2013)

 A carbendazim resistant Trichoderma harzianum strain M1, inhibitory to the growth of the 
damping-off pathogen Pythium aphanidermatum was used for the development of new carrier 
formulations. Seven different formulations (talc, lignite, lignite+fly ashbased powder  formulation, 
wettable powder, bentonite paste, polyethylene glycol-paste and gelatin-glycerin-gel) were developed 
for seed treatment. Shelf life of the formulations was evaluated under storage at 240 C up to nine 
months. The population of propagules was optimum in all the formulations up to three months 
of storage. Seed treatment with Trichoderma formulations reduced the incidence of damping – off 
disease of tomato up to 74% and also enhanced the plant biomass under greenhouse and field 
conditions. Active colonization of T. harzianum in the rhizosphere of tomato plants was observed 
following seed treatment with the formulations that supports the above result of two present study 
( J. Jayaraj et al., 2006).

Viability and antagonistic ability of stored formulated bio-agents were tested periodically throughout 
ten months of storage. Long term activity of some antagonistic fungal and bacterial agents against 
vegetables root rot disease incidence was evaluated when applied as seed treatment in pot experiment 
under open greenhouse conditions. The carriers of (Sawdust) and (Sawdust + CMC) were found 
the most suitable carries for keeping the viability of B. subtilis, P. fluorescens and T. harzianum with 
no significant reduction all over the storage period up to tn months. Meanwhile these antagonists 
started to lose their viability significantly when formulated on Sawdust + Talc powder + Chitosan 
carrier after the third month of storage followed by the carrier (Sawdust + CMC + Talc powder) 
after six months of storage. The inhibitory effect of stored antagonistic fungi and bacteria against 
the linear growth of root rot pathogenic fungi was evaluated in vitro. No significant differences were 
observed in the antagonistics ability of B.subtilis, P. fluorescens and T. harzianum either stored on 
Sawdust and Sawdust + CMC or fresh cultures against tested pathogens Also, the antagonistic ability 
of B. subtilis, The highest tested antagonist, against tested pathogenic fungi was reduced with the 
range of 0.7-7.8% and 0.1-6.6% when formulated with Sawdust, sawdust+CMC carriers and stored 
for ten month comparing with losing antagonistic ability by 6.2-21.3%, 4.9-31.5%, 2.0-28.1% and 
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15.5-36.2% when formulated on Sawdust+Chitosan, Sawdust+Talc powder, Sawdust+CMC+Talc 
powder and Sawduct+Talc powder+Chitosan carriers and storted for the same period. Similar trend 
was also observed with the other formulated antagonistics P. fluorescens and T. harzianum. The 
obtained results could lead to conclude that the antagonistic ability not depended on the counts 
or population of the antagonist but mainly on its active viability. Under greenhouse conditions, 
all the tested fresh and ten months stored bio-agents showed interesting highly significant effect 
causing high reduction of root rot disease incidence at both pre-and post-emergence stages of 
plant growth comparing to the check treatments.The usage of stored formulated bio-agents might 
be considered as safe, cheep and easily applicable biocontrol method against such soil borne plant 
pathogens. (M.M Abdel-Kader et al, 2012).

Five different cultivars of sorghum seeds infected with a varied degree of Fusarium moniliforme were 
treated with biocontrol agents. Pure cultures of Pseudomonas fluorescens, Trichoderma harzianum  and 
Chaetomium globosum at the rate of 1x108 cfu g-1 and talcum based formulations of 28x107 cfu g-1, 
19x107 cfu g-1 and 4x106 cfu g-1 at the rate of 6 g kg-1  of seeds were used, respectively. The treated 
seeds were evaluated for percent reduction of F moniliforme, seed germination, vigour index and 
field emergence. It was found that pure culture of P. fluorescens was more effective in reducing the 
F. moniliforme infection followed by T. harzianum and C. globosum than the Bavistin treated and 
untreated seeds. Similar results were observed in the study condected by N S Raju et al., 1999.

The viability of Trichoderma and Gliocladium in talc based powder formulation and treated sesame 
seeds were estimated. The number of colony forming units of Trichoderma spp. and G. virens in 
fresh product ranged grom 224-297x106g-1 in different species. The population of a antagonistics 
was reduced by 19%, 21%.21% and 29.9% per cent in T. viride, T. harzianum.T. longibrachiatum 
and G, virens after 75 days of storage respectively. Even after 120 days, nearly 50% population was 
retained. In case of treated seeds, there was only negligible reduction in population of antagonis-
tics even up to 45 days were evident. There upon a slight drop in population up to 120 days was 
observed. However at this stage, nearly 68% initial population of antagonistics was maintained (P. 
Sankar and R Ley Arajan et al. 1886). 

The efficacy of biocontrol agents on Macrophomina phaseolina (Tassi) Goid, which causes dry root 
rot of pigeon pea were studied. In dual culture technique both Trichoderma virens (PDBC TVS-2) 
and Pseudomonas fluorescens (PDBC Pfl) significantly inhibited the mycelia growth of M. phaseolina 
by 78.22% and 76.66% respectively. Among the three methods by which, the talc based formula-
tions of these bioagents were applied, seed treatment (4gkg-1 seed) along with soil application ( 2 
g talc powder mixed with FYM/pot) supported the maximum plant stand and less root rot disease 
incidence compared to other treatment and found significantly superior to seed treatment (2gkg-1 
seed). However, it was on par with soil disease with carbendazim (o.1%). Seed treatment+soil 
application with T. virens recorded less root rot incidence (2.89%) among the four bioagents used 
(N.M. Lokesha and V. I. Bengai, 2007).

In this study colony forming unit of sample found in the 0 day was 200×106. After 15 days the 
colony forming unit was 195×106. After 30 days cfu was found 190×106. In the 45th  day’s cfu was 
165×106. After 60 days, the cfu was found 145×106. At 75 days the cfu was found 120×106. In the 
90 days it was 90×106. After 105 days the cfu was found 60×106.  At 120 days the cfu was finally 
found 45×106 (Table-1).
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Table-1: Shelf life of Trichoderma in talcbased formulation

Storage Period (Days) CFU of Trichoderma ( ×106)

0 200

15 195

30 190

45 165

60 145

75 120

90 90

105 60

120 45

From the table-1 it can be said that there was a gradual decline in colony forming unit till 120 days 
however it is still contain a good number of spore propagules. Various research reports indicates 
that if the talc based formulation contain than it can be easily stored 4 months for commericial use 
as this talc based formulation still contain a good number of spores above the standard reference 
level. So it can be stored and easily used until 4 months of shelf life of the product under room 
temperature contain 20×106cfu till 120 days (Jayrajan and Angappan 1998) than it can be easily stored 
for 4 months easily. As this talc based formulation still contain a good number of spores above the 
standard indicators, so it can be easily used until 4 months of shelf life under room temperature.
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Abstract
Bangladesh is very susceptible to various disasters like flood, cyclone, river erosion etc. due 
to its geographical location and climatic features. Every year thousands of people become 
homeless due to delusion of the natural calamities. Disasters destroy and sweep away the 
accumulated assets and dreams of people. Losses of innumerable lives and vast amounts of 
property are the common characteristics of these disasters. River erosion is considered as one of 
the major disasters of the study area. Partially river eroded two unions Chandanbaisha and 
Hatsherpur of Shariakandi upazila under the district of Bogra are considered for the present 
study. It has been shown that the damages caused by river erosion is irreparable as in most 
cases the victims loose their entire land, most essential resources for income and employment. 
This displaced population migrate to nearest villages, chars, embankments or urban slums 
in search of shelter, employment and food. Their livelihoods become vulnerable during - and 
after erosion. Considering various issues of river erosion, the present study undertaken the 
objectives of analyzing the consequences and impacts of river eroded people in the rural area 
during and after flood. The study areas were partially eroded  by the river Jumuna . Almost 
about 58 percent land of Chandanbaisha and 71 percent of Hatsherpur were eroded and also 
36 percent and 37 percent household displaced by river erosion respectively.

1. Introduction

1.1 Background

In the developing countries, two-thirds of the world’s population live and they suffer the most 
debilitating consequences due to natural disasters. About 90 percent of natural disasters and 95 
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percent of the total disaster related death occur in the developing countries (Ahsan 2003). River 
bank erosion is a major disaster in Bangladesh. An impact study on river bank erosion shows that 
erosion is taking place in about 94 upazilas of 50 districts. River erosion of 35 upazilas is severe 
(Elahi and Rogge 1990). A number of studies showed that intense erosions take place in about 
283 places every year. As reported by various sources in 1999, 20 million tons of alluvial soil has 
been washed away to the river and the sea. The infrastructural loss results in adverse social conse-
quences. The socio-economic impact and the demographic dislocation due to river bank erosion 
are mostly permanent and most often long term. The magnitude of destruction is always enormous 
when bank erosion is associated with flood (Islam et al. 2000). About 80 sq. kilometer of land 
pass away every year through river erosion. So, huge population suffers from river erosion. Many 
of them become totally landless and extremely poor. It is estimated that about one million people 
face severe economic dislocation every year. So poverty becomes a common phenomenon through 
river erosion of the rural Bangladesh.

There are two principal resources of Bangladesh may be considered as - land and people. The majority 
of the population is wholly dependent upon land holding for their livelihood. It is estimated that 
over 56 percent of rural households are functionally land less (BBS 2011). The average per capita 
cultivated area is only 0.15 acre (BBS 2011). Agricultural land, crops, homesteads, hat-bazars, trees 
etc. wash away with the river erosion. People fall into serious problem. They become landless and 
asset less. The loss due to river erosion takes place slowly but the effect is long lasting and severe. 
Families affected by river erosion could not recover their losses in general. Majority of the victim 
families became landless and uprooted from the village and migrate to the another places for work, 
shelter and food. Projects had been under taken for rehabilitation of the affected people could do 
little in the past. Even awareness about river erosion and preparedness for this disaster were meager 
compared to the depth and extent of the problems. But these supports are found more effective 
often sudden disaster like flood, cyclone, tornado etc. It is thought that long term rehabilitation is 
a major intervention which is needed to carry out for the victims of river bank erosion. This has not 
been given due attention to decline severity. So, programmes of GOs and NGOs in these regards 
are essential to adopt to mitigate or to cope with this severe and vast problem of the country.

2. Objectives
The broad objective of the study was to analyse the impact of river bank erosion upon the rural 
poor peoples livelihoods. More specifically, the objectives of the study were to:

a. Analyse the socio-economic condition of the rural poor people affected by river bank erosion;
b. Assess the consequences of river bank erosion on the affected people; and
c. Suggest ways and means for solving river bank erosion related problems.

3. Methodology
Statistical sampling survey method was adopted for the study. Study area was selected purposively 
keeping in mind the objectives of the study. Data were collected during March to June 2017.

a. Sources of data: Data were collected mainly from primary sources through questionnaire 
interview of river eroded displaced people and local people. Local officials and elected 
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representatives and local senior leaders were also included. Various publications, literatures 
and newspapers were consulted for the study as secondary sources of data.

b. Selection of the study area: Some major  river and their tributaries in Bangladesh erode 
their banks. As many as 94 upazilas of 50 districts are severely by affected by erosion 
(Elahi & Rogge 1990).  Sariakandi upazila as affected and eroded in the district of Bogra 
is one of them. Chandanbaisha and Hatsherpur unions were selected of Sariakandi upzila 
as the study area.

c. Selection of respondents: The total households of Chandanbaisha Union 3468 and 4919 
and Hatsherpur Unions are respectively. Out of 3468 in Chandanbaisha Union a total of 
120 river eroded houselolds and local non affected 120 households were selected; the same 
number of respondents in Hatsherpur Union were selected for the study.

4. Results and Discussion

4.1 River eroded land and displaced people
Chandanbaisha union and Hatsherpur union were situated west side of the river Jamuna. The study 
areas were east-west longer. River bank erosion in general started from east side towards west side 
in the study areas. The geographical areas of Chandanbaisha and Hatsherpur were 3180 acres and 
6817 acres and the number of households 3468 and 4719 respectively River erosion took place 
mainly from August to November. At present existing land after river erosion is 1340 acre and 1977 
acres in the same areas. Total 58 percent land of Chandanbaisha and 71 percent of Hatsherpur 
were damaged by the river erosion and 36 percent households and 37 percent households were 
displaced by erosion in the same areas. A series of data from 1981 to 2015 were reviewed. A big 
amount of land erosion and population displacement occurred during 1986-1990 at the study areas 
(Table-1). The damage created by river erosion is irreparable as in most cases the victims lost their 
entire land, the most essential resources for income and employment. Those displaced population 
migrated to other area in search of shelter, employment and food. Majority of the illiterate and 
poor people took shelter at the nearest embankment, roadside and char land.
Table - 1: Trend of eroded land and displaced people

Period
Chandanbaisha Hatsherpur

Eroded land (acre) Displaced HH Eroded land (acre) Displaced HH

Before 1981 - - 350 (7.23) 205 (5.67)

1981-1985 210 (11.41) 52 (4.12) 640 (13.22) 550 (15.22)

1986-1990 620 (33.70) 415 (32.91) 1300 (26.86) 800 (22.13)

1991-1995 580 (31.52) 470 (37.27) 900 (18.60) 700 (19.36)

1996-2000 180 (9.78) 220 (17.45) 700 (14.46) 680 (18.81)

2001-2005 50 (2.72) 65 (5.16) 450 (9.30) 350 (9.68)

2006-2010 120 (6.52) 27 (2.14) 380 (7.85) 250 (6.92)

2011-2015 80 (4.35) 12 (0.95) 120 (2.48) 80 (2.21)

Total 1840 (100%) 1261 (100%) 4840 (100%) 3615 (100%)

Source: Union Land office and local Union Parishad (2017); HH=Household
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4.2 Land ownership

Land is a vital wealth and a symbol of human well- being. It is necessary of everybody for having a 
permanent address. A farmer prospers his family by proper use of land. In the study area ownership 
of land were categorized into five – no homestead, landless, small, medium and big. In the study 
area per capita land is in decreasing trend day by day. At present 81 percent of displaced family of 
Chandanbaisha and 77 percent of Hatsherpur have no land. Small farmers of these area are few 
numbers. There are no big farmers in the study area. Most of displaced families are comparatively 
poor from local people. (Table-2)
Table -2: Farmers categories according to land ownership 

Categories of 
farmers according 

to lands (acre)

Chandanbaisha Union Hatsherpur Union

Displaced HH  Local HH displaced HH  Local HH

No homestead 101(81.17) - 92 (76.67) -

Landless (upto 0.50) 15 (12.50) 81 (67.50) 23 (19.17) 77 (64.17)

Small (0.51-2.50) 4 (3.33) 35 (29.17) 5 (4.16) 36 (30.00)

Medium (2.51-7.50) - 4 (3.33) - 7 (5.83)

Large (7.51 and above) - - - -

Total 120 (100%) 120 (100%) 120 (100%) 120 (100%)

Source : Field Survey – 2017 ; HH=Household; Figure in the bracket indicates percentage.

4.3 Shelter and housing status

Generally people take shelters in different places. Study shows, about 56%  in Chandanbaisha 
and 68% in Hatsherpur took shelters along the embankment followed by 23% and 12% along the 
rode side respectively.

A house shows the socio-economic condition of a family. Housing status were categorized into 
four types-Pacca, Semi-pacca, kancha and Jhupri in the study area. Most of the river eroded people 
made their houses with bamboo-tin (kancha) in the study area. It was 85% in Chandanbaisha and 
79% in Hatsherpur area. Some river eroded people lived in Jhupri beside embankment and road 
side. They prefer to make their houses by easily transferable equipment. They have very limited 
scope and chance to live hazard free life.

4.4 Occupation

Occupation is primarily categorized into two - main occupation and secondary occupation. Farming 
was dominant among the local people. Daily labor was on the top among the river eroded people. 
A large number of river eroded families live on small trades, rickshaw or van pulling. In the study 
area secondary income generating activities like fishing and boating were found popular (table-03). 
A sharp shifting had been observed in the occupation of the respondents during river erosion from 
farming to mainly daily labour, rickshaw or van pulling in the study area.
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Table-03: Distribution of main and secondary occupation.

Name of Occupation
Chandanbaisha Hatsherpur

Displaced HH  Local HH Displaced HH  Local HH

Main Occupation - - - -

-Farming 11 (9.17) 88 (73.33) 13 (10.83) 91 (75.83)

-Small Trade 23 (19.17) 12 (10.00) 26 (21.67) 10 (8.34)

-Fishing 13 (10.83) 5 (4.17) 10 (0.83) -

-Daily Labor 39 (32.50) 8 (6.67) 36 (30.00) 9 (7.50)

-Rickshaw/ Van Pulling 30 (25.00) 2 (1.67) 33 (27.50) 3 (2.50)

-Other 4 (3.33) 3 (2.50) 2 (1.67) 7 (5.83)

Total 120 (100%) 120 (100%) 120 (100%) 120 (100%)

Secondary Occupation

-Farming 8 (6.67) 18 (15.00) 3 (2.50) 7 (5.83)

-Small Trade 5 (4.17) 18 (15.00) 7 (5.83) 7 (5.83)

-Fishing 12 (10.00) 12 (12.00) 11 (9.17) 17 (14.17)

-Rickshaw /Van Pulling 2 (1.67) 6 (5.00) 3 (2.50) 6 (5.00)

-Other (5.83) 2 (1.67) 2 (1.67) 3 (2.50)

Total 34 (28.34%) 54 (48.67%) 26 (21.67%) 40(33.33%)

Source: Field Survey – 2017

4.5 Homestead shifting

Home and homestead shifting were found as  a common phenomenon in the study area. A huge 
size of land passed away every year due to river bank erosion. As a result large number of population 
uprooted from the origin. Almost all the uprooted people became totally landless and extremely 
poor. About 49 percent of people of  Chadanbaisha was affected by river erosion at three times. 
Somebodies were compelled to transfer their homestead at five times (Table-4). For this reason, 
the victims made their houses with transferable or portable raw materials.
Table -4: Changes of homestead

Frequency of 
homestead change

Chandanbaisha Hatsherpur

Displaced HH  Local HH Displaced HH  Local HH

One Time 18 (15.00) - 27 (22.50) -

Two Time 20 (16.67) - 35 (29.17) -

Three Time 49 (40.83) - 28 (23.33) -

Four Time 30 (25.00) - 23 (19.17) -

Five Time 3 (2.50) - 7 (5.83) -

Total 120 (100%) 120 (100%) 120 (100%) 120 (100%)

Source: Field Survey – 2017

39RDA Journal



4.6 Loss of assets and properties due to river bank erosion

The affected people experienced a huge losses of assets and properties like homestead land, agricul-
tural land, houses, plants, crops and cattle etc. Respondents were generous to mention the volume 
of their properties and provided estimated values of those. Estimated value of assets was carried 
out in respect to local market price and location or quality of assets. Many respondents opined 
that low valuation of land was occurred due to river bank erosion. In some cases, they needed to 
harvest semi mature crops at the time of high river bank erosion. Detailed of losses of properties 
is given in Table-5.
Table-5: Losses of property

Assets and 
Properties

Chandanbaisha Hatsherpur

Displaced HH  Local HH Displaced HH  Local HH

Amount Value (tk) Amount Value (tk) Amount Value (tk) Amount Value (tk)

Homestead land(acre) 14.12 28,24,000 - - 15.05 30,10,000 - -

Agriculture land(acre) 61.54 92,31,000 4.33 8,66,000 66.32 39,79,000 6.78 10,17,000

House (no) 8 64,300 - - 2 6,000 - -

Plants (no) 2477 6,08,100 81 40,500 1912 5,73,600 102 31,500

Crops - 66,500 - 13,300 - 58,500 - 21,200

Others - 41,900 - 6,600 - 23,200 - 4,500

Total - 1,28,35,800 - 9,26,400 - 76,50,300 - 10,74,200

Source: Field Survey – 2017

4.7 Tendency of child marriage

Child marriage was found as an impoverished effect of poverty. It was a normal phenomenon often 
occurred in the study area. Respondents opined that attitude for child marriage increased after river 
erosion. Most of the respondent thought, girls as burden of a poor family. They had to suffer from 
social insecurity. Many of them believed that if they could give marriage their girls they would be 
rather saved from various insecurities of the locality. About 58 percent boys of Chandanbaisha and 
52 percent of Hatsherpur were married between 15-20 years. About 65 percent and 59 percent 
girls were married between 12-17 years of age in the same area (Table-7)
Table 06: Distribution of child marriage time line according age group

Child age group
(years)

Chandanbaisha Hatsherpur

Displaced HH  Local HH Displaced HH  Local HH

Boys

>11 1 (5.26) - - -

12-14 3 (15.79) - 4 (19.05) 2 (10.00)

15-17 6 (31.58) 8 (40.00) 5 (23.81) 5 (25.00)

18-20 5 (26.32) 6 (30.00) 6(28.57) 6 (30.00)

21+ 4 (21.05) 6 30.00) 6 (28.57) 7 (35.00)

Total 19 (100%) 20 (100%) 21 (100%) 20 (100%)

Girls
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Child age group
(years)

Chandanbaisha Hatsherpur

Displaced HH  Local HH Displaced HH  Local HH

>11 4 (20.00) - 3 (13.64) -

12-14 7 (35.00) 3 (17.64) 6 (27.27) 4 (19.05)

15-17 6 (30.00) 7 (41.18) 7 (31.82) 7 (33.33)

18+ 3 (15.00) 7 (41.18) 6 (27.77) 10 (47.62)

Total 20 (28.34%) 17 (48.67%) 22 (21.67%) 21(33.33%)

Source: Field Survey – 2017

4.8 Social effects

Respondents mentioned a number of social and environmental implications in the changed situation 
after river erosion. Regarding social implications they expressed mainly four issues which were: 

i. Local people undermined them;

ii. Local people don’t keep relationship with them;

iii. Ignore or negligence tendency; and

iv. Dishonor them.

Many of the respondents opined that they became disintegrated from the main stream of society, 
although they lived in the same locality. Local people thought that the people affected by erosion 
are outsiders and rootless people. So, psychologically they remained as depressed nearly all time. 
Table 7 provided a detail  impression about social effects.
Table-7: Social effects of the locality toward victims

Types of social effects
Chandanbaisha Hatsherpur

Displaced HH  Local HH Displaced HH  Local HH

-As well as normal - 120 (100) - 120 (100)

-Local people undermined them 15 (12.50) - 29 (21.17) -

-Do not keep relation 27 (22.50) - 12 (10.00) -

-Ignore/Negligence tendency 32 (26.67) - 31(25.83) -

-Insecurity 4 (3.33) - 9 (7.50) -

-Do not get social justice 15 (12.50) - 10 (8.33)

-Do not get honour 27 (22.50) 29 (21.17) -

Total 120 (100%) 120 (100%) 120 (100%) 120 (100%)

Source: Field Survey – 2017

4.9 Sources of drinking water

Respondents of the study area used water sources from tube-well, river and hand ground- well or Idara 
water for drinking and  washing for domestic purposes. At Chandanbaisha 94 percent of the respondents 
used tube- well water, four percent of river water and two percent of ground-well or Idara water for 
drinking by river eroded people. Similarly at Hatsherpur used 95 percent, three percent and two percent 
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used water for drinking their purposes respectively. But the local people mostly used tube- well water 
and nobody used river water for drinking and domestic purposes. Somebodies claimed the problem of 
arsenic contamination in tube-well water in the study area. It was observed most of the river eroded 
people used water from tube-wells source supplied by the Public Health Engineering Departments.

4.10 Sanitation status

The respondents used types of toilets of sanitary, ring-slab, open with surrounding fence and open 
space. Open space defecation was found to be as crucial to health hazard in the study areas. Open 
with fence and open space types of toilets were exposed and directly in contact with air flow. So, 
direct contamination took place with open water bodies through these toilets. So, various water 
borne diseases spread out every year in the study area. Besides, flies also spread diseases from these 
open toilets. It was  noticed that only nine percent of local people had sanitary toilets. More than 
35% respondents used open space for defecation in the area. (Table-8). Many of them could not 
meet up cost or got assistance to build hygienic latrines because of poverty.
Table -8: Toilet using in the study area.

Types of toilets
Chandanbaisha Hatsherpur

Displaced HH  Local HH Displaced HH  Local HH

Sanitary - 4 (3.33) - 7 (5.83)

Ring-slab 41(34.17) 81 (67.50) 52 (43.33) 77 (64.17)

Open with fence surrounding 62(51.67) 29 (24.17) 43 (35.84) 33 (27.50)

open defecation 17(14.165) 6 (5.00) 25 (20.83) 3 (2.50)

Total 120(100%) 120(100%) 120(100%) 120(100%)

Source: Field Survey – 2017

4.11 Adoption of family planning methods

Family planning methods were both permanent and temporary adopted by the respondents in the study 
area. Among the temporary measures pill were very favorite among women. Similarly, condom was 
found very popular among males. About 16 percent of Chandanbaisha and 13 percent of Hatsherpur 
river eroded couples did not use any methods. A few numbers of couple adopted permanent method in 
the study area. Some- bodies believed, adoption of family planning method was anti-religious. Lack of 
proper education and motivational awareness about family planning were observed in the study area.

4.12 Suggestions for mitigation and rehabilitation

Respondents had given a number of suggestions to rehabilitate the affected people in the study 
area. Most of the suggestions were related to post erosion, shelter and return to char land. Those 
need government assistance. A number of suggestions were provided by the respondents about 
the steps needed to reduce losses due to river erosion. A common suggestion like construction of 
embankment was given by most of the respondents. Respondents, river eroded people, officials and 
elected representatives of the study area put a number of suggestions to reduce losses and to get 
recovery in the post erosion period. Provision of employment, credit with less interest, food support 
(VGD), technical training etc. could help them for getting back their losses quickly. Technical 
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measures like constructed embankment, changing the direction of river flow, river bed excavation 
and to embank river to prevent erosion may be adopted where possible (Table-9).
Table – 9:  Respondents opinion about rehabilitation and mitigation

Opinion of respondents 
Chandanbaisha Hatsherpur

Displaced HH  Local HH Displaced HH  Local HH

Provide employment 5 (2.17) 17 (7.46) 13 (5.24) 8 (2.82)

Give Shelter in govt. land 61(26.52) 30 (13.16) 59 (23.79) 73 (25.71)

Arrange credit with low interest 3 (1.30) 12 (5.26) 4 (1.61) 7 (2.46)

Return char land to the original owner 35 (15.22) 41 (17.98) 25 (10.08) 39 (13.73)

Provide technical training 6 (2.61) 8 (3.51) 11 (4.44) 9 (3.17)

Provide food through VGF card 31 (13.48) 28 (12.28) 39 (15.73) 42 (14.79)

Embankment made to be constructed 73 (31.74) 81 (35.53) 78 (31.45) 91 (32.04)

Excavation of river bed to ensure flow 6 (2.61) 8 (3.51) 12 (4.84) 7 (2.46)

Plantation to be river side 10 (4.35) 3 (1.31) 7 (2.82) 8 (2.82)

Total 230 (100%) 228 (100%) 248 (100%) 284 (100%)

Note: Respondents gave more than one responses.

Excavation of river bed, plantation of river sides to reduce erosion and govt. assistance to shift 
houses, furniture and other goods to safe area may reduce possible losses caused by river erosion.

5. Conclusion and Recommendations

5.1 Conclusion

Due to extent of river erosion the displaced people varied widely in the study area.  Hatsherpur 
union was more affected than Chandanbaisha union. Major occupational changes occurred from 
farming to small trade, daily labour, rickshaw or van pulling and fishing. Most of the eroded families 
took shelter on embankment and road side. They have no land of their own. Generally they lived 
in Jhupri or kancha house without hygienic toilet and electricity. A few respondents used river and 
Idara (Well) water for drinking and domestic purposes in the post erosion period. A large number 
of eroded families had to shift their houses from one to another places three or four times. Lower 
income was earned by the eroded people than local people. So, they could not send their children to 
the educational institutions. Child marriage was a common phenomenon in the study area because 
of lack of social safetyness like eve teasing and dowry. Agricultural land,  home stead, crops , trees, 
goods etc. washed away with the river erosion. As a result  they turned in to landless and asset less. 
In general, un-victim local people do not include them for any social and economical activities. 
Eroded people felt regorge and social  capital loses were irrepairable for them.

5.2 Recommendations

i. Awareness building and motivating people to take measures before erosion could be 
undertaken to reduce losses of erosion which in turn, help the affected people to face post 
erosion period in a better way.
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ii. Provision of support and services specially food, money and shelter as much as sufficient for 
survival may be created for the affected people immediate after river erosion. The provision 
of support and services may be supplemented by following efficient distribution system. 
That needs GO-NGOs coordination and integration.

iii. Special supervised credit with lower interest rate and collateral free may be helpful for 
the river eroded people. This credit may be supported by skill development training for 
different IGAs.

iv. Technical measures like construction of embankment, change of direction of river flow, 
river bed excavation etc. to river sides to prevent acute erosion may be adopted as and 
when necessary.

v. Chars land should be handed over to the landless people and the original land owner as 
per land reform Act, 1984.

vi. Some development activities like education, health and sanitation, nutrition, plantation 
etc. may be undertaken for the river erosion affected areas.

vii. Today river erosion has been observed as a major hazard, particularly man-made as well 
as natural. Government can take it in disaster management plan to address this problem 
in a sustainable way.
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Abstract
Communication is crucial for development and social change as well. Sometimes, providing 
information is the most powerful strategy available however communication is often about 
more than providing information. It is about fostering social awareness and facilitating public 
democratic dialogue. It is about contributing to evidence-based policy, and about building a 
shared understanding which can lead to social change. In the study, it was intended to observe 
the social change scenario of a village Jamunna of Bogra district and suggested increasing 
improvement in social development issues in a rural setting. It was found that among all 
issues related to social change, polygamy has sharply decreased. There is certain positive attitude 
toward girls and female education is largely ensured up to secondary level. Progress in other 
areas of gender equality and women’s empowerment has not been so rapid. Dowry remains 
as a major repression. Achievements are particularly remarkable in immunizing babies, 
using sanitary latrine and in reducing population growth through the adoption of birth 
control. From the present study, it was observed that social development effort in rural areas 
is underway by both government and non-government sources. Interpersonal communication 
is more effective than mass media in achieving expected development outcome. This means 
that mass media in its present mode of communicating development messages alone is not 
bringing desirable change in rural life though in some eases of emergency can supplement the 
interpersonal channels. In focus group discussion respondents mentioned that more informa-
tion and frequent communication regarding social change is needed from government service 
provider, NGOs as well as media.

Key Words: Communication, Social Change, Development, Rural area
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1. Introduction
Communication is an integral part of society. It is accepted as “an essential for change”. Social change 
is said to be an effect of communication. Rogers & Svenning (1968) interpret communication as 
the process through which messages are transferred from vital aspect of social change. According 
to Schramm (1964), social change is the most difficult and important part of development. Now 
most experts agree that there is hardly a development challenge that can be met successfully 
without changes in the world-views, attitudes and behaviors of the people involved. Rogers (1976) 
states that development is a purposeful change toward the kind of social and economic system a 
country chooses. 

Social change in the broadest sense is any change in social structure. It refers to change in social 
institutions, behavior or relations of a society, community of people, and so on. Social change is 
characterized by changes in cultural symbols, rules of behavior or value systems. Social change 
includes the sum total of individual change also. According to the sociological literature social 
change comprises the transformation in the organization of society in institutions and distribution 
of power. Most social scientists agree that it entails structural change (Waisbord, 2001).

However, social change is a prime indicator of development. Development is a process of attaining 
progressive change. Rogers (1976) defines development as a widely participatory process of social-
change. Here lies the importance of communication in development- to generate participation. 
Communication enables peoples to contribute their point of view, reach consensus and carry out 
an agreed change or development action together. Communication can focus on change at both 
individual and societal levels. The relation between communication, social change and development 
is thus inseparable. Schramm (as cited in Lerner & Schramm, l964) concludes that whenever change 
impends, whenever change occurs, in human society, there communication flows. 

Communication is the basis for creating awareness, consensus building, making informed decisions, 
resolving conflicts, and generating participation in processes of change and development. When 
addressing any development context- population issues, violence, food security, use and conservation 
of natural resources, to name a few- it is large scale change in the way people live and work with 
each other that will make a difference (Fraser & Estrada l998).

Communication components and techniques play a very vital role in social change and development. 
Mass media persuades people and creates ambition for development. Traditionally, communication 
efforts have tended to fulfill three main roles in development practice. First, to inform and persuade 
people to adopt certain behaviors and practices that are deemed beneficial to them; to enhance the 
image and credibility of the development organizations involved in the efforts; and last, to enable 
community consultation on specific initiatives (Gray.D-Felder, 1999).

Bangladesh is passing through an important phase of transition; and this transition is taking place on both 
fronts of economic and social development. She is undergoing a process of considerable social changes 
over the last few decades as a part of this transformation. In social development, Bangladesh has shown 
the way. Both policies and institutional innovations have delivered impressive progress in social devel-
opment indicators (Ahluwalia & Mahmud). Bangladesh’s achievements are particularly remarkable in 
reducing infant and child mortality rates, eliminating gender disparity in primary and secondary school 
enrolment, and in reducing-population growth through the adoption of birth control.
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Much of the earlier research and speculation on communication media do indicate that mass media 
are the key determinants of development and change. But they do not explain the relatives role of 
different media in accelerating change. In Bangladesh, there have been only limited numbers of 
researches concerning communication and social change at the grass root. Study on communica-
tion aspect to promote social change at village level is a rarely addressed arena. The present study 
intends to explore the problem through a systematic investigation. Communication, development 
and social change are the main themes in this research. Therefore the question that guides this 
study is how these themes are interrelated and what effect do they have on each other.

1.2 Objectives of the study

The main objective of the study was to explore effect of communication and social change at the 
grass root level in the perspective of rural development in Bangladesh. The specific objective of 
the study were:

a. To observe the social change scenario of the specific village named Jamunna.

b. To identify the agents of social change dealing communication for development in the village.

c. To find out which communication channels or media and how these have been impacting 
on social change.

1.3 Importance and rationale of the study

Social change is important to study because a complete understanding of rural development 
practices is rooted in this basic idea of social change. This sort of study is likely to be a good hand 
in understanding of development communication in Bangladesh. The study might contribute to 
the understanding of communication in such way- the study will help us learn in which extent 
development communication is being practiced in a common Bangladeshi village and what issues 
have been addressed for change or development in Bangladesh at grass root level. The major 
importance inherent in the study is about promoting further research. Studying structure of social 
change communication at grass-root is a preliminary work. There can be numbers of new research 
addressing the limitations and unaddressed problems of the study.

1.4 Review of literature

Schramm(1964) states that if poverty is equivalent to underdevelopment, then in order for poverty 
to be alleviated, least development countries must experience a social transformation to achieve 
economic development. Daniel Lerner argued that the mass media had a magic multiplying power 
that since they were both the socializing   the index of social change. According to Lerner the mass 
media system reinforced an accelerated social change by disseminating new ideas and attitudes 
related to development. Wilbur Schramm emphasized the role of mass media as an agent for social 
change in developing countries. According to Rogers (1976), mass media had a role in spreading 
information and persuasive messages from the development agencies to the public. According to 
Schramm (1964)1, “Participation in decision making is therefore a powerful device to speed and 
smooth social change where group norms are involved, and when social change is accepted within 
a community, information is more readily available and effective” (p. l 19).
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Stevenson (l988), argues that the social development of a people involves more than the approval of 
the community decision-making group, but rather also relies on the political and economic constraints 
of a nation-state. So social “change must occur at the local and political level for development to 
be successful. Overall, as theories of how development happens have moved away from top down 
donor driven approaches towards more participatory and community centered methodologies, so 
too has communication theory. Rogers and Hart (2002) now describe communication for develop-
ment as social change brought about by communication research, theory and technology designed 
to increase people’s social and material advancement. 

Wahiduddin Mahmud credits the social development scene in Bangladesh to the strong presence of 
non-governmental organizations (NGOS). Bangladesh has been able to create awareness for social 
issues mainly due to the NGOS (Mahmud, 2008). The NGOs have been very much involved in 
being part of the development solutions. Secondly, because of the connection between settlements, 
ideas spread very quickly. A study titled “communication and Development: A study on BRAC 
strategy” (I996)showed positive relationship between NGO,communication and development. It 
reveals that interpersonal communication channels were emphasized by BRAC while mass media, 
video and folk media have been occasionally used.

Rafi et al. (1997) showed that the poster is an effective communication medium in disseminating 
information to the rural areas. The study found some limiting factors of poster and recommended 
to use billboard in lieu of paper made posters. Reviewing the various studies on communication 
behavior of rural Philippines, Jamias (1979) drew the generalizations: informal personal sources 
such as friends, neighbors and relatives are the most important channels of information. For family 
innovations, formal personal sources. The mass media play a minimum role except radio that has 
been steadily gaining in importance.

Rogers (1976) observes that the decision-makers of a community ultimately hold the key to change, 
and with the majority of rural communities being,subsistence farmers, agriculture is often where 
social change initially begins. Hudnut (2008) contests that many community decision-makers are 
older males who have relied on traditional forms of survival and communication all their lives, and 
therefore, economic and social development can arguably be seen as beginning with agriculture.

Albrecht (1954) postulates that the media might be considered as agents of social change. The mass 
media, he says can manipulate public opinion and otherwise bring about social change by altering 
believes and attitudes of people. Kashem and Halim (1991) showed in a study that inter personal 
communication channels such as friends, neighbors, agro-product dealersare the most reliable and 
trustworthy sources of agricultural information of the farmers. Mannan (1977) analyzed different 
communication strategies involved under the Comilla rural development system. He found that 
communication takes place mainly through personal channels and the vertical flow of information 
is more prominent than the horizontal. Bressette (1997) revealed that information communication 
technology can be made to serve as a tool facilitating popular participation in development so that 
people can use them to shape their own destiny. Development program may be effective if peoples 
participation is assured.
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1.5 Social change issue

Since each society develops under different geographic and social conditions, the collective habits 
differ for each society; Ross addressed social change sin the USA with four process; development 
of democracy,women liberation, gradual increase in the number of divorce and increased migration 
of people. But developing countries have their own settings and social change issues look accord-
ingly. High (2001) for wards that traditional societies suffer huge social problems namely universal 
primary education lagging, pre adult marriage, the dowry curse, torture against women, religious 
fanaticism along with problems in production,distributing employment. Ishlam (2008) addressed 
social development issues communicated by NGOs as micro credit, family planning, pre adult 
marriage, dowry, health consciousness, sanitary latrine using, drinking safe water and vaccination. 
Habibullah (2008) identified social change issues as health consciousness, family planning, vaccine 
immunization, universal primary education, co-operative association and casting vote in the election.

The process of social change is very complex. Change may involve many different factors, and 
multiple processes operating concurrently. First, many coincidental, unique or random factors 
influence the change process. On the other hand, there are systematic or common processes which 
affect all societies. For example, successful development generally requires a basic degree of social 
mobilization, structural differentiation, development of free resources, specialization and diversity 
of social organization, and a stable and flexible governmental system.

Since each society develops under different geographic and social conditions, the collective habits 
differ for each society. Consequently, changes in social behavior, or culture, generally have its origin 
in “some significant alteration in the lite condition of a society” Murdock (1961). If the situation 
of the society changes, old behavior patterns may be discouraged and new patterns are encouraged. 
Murdock gives an overview of what the change process may look like innovation, social acceptance, 
selective elimination, integration.

In this study, social change is measured in these issues:

i. Polygamy and child marriage

ii. Change in dowry system

iii. Education and equal right for girls

iv. Women rights and participation.

v. Use of Family planning method

vi. Sanitary latrine use, and hand washing

vii. Immunization of babies and mothers

viii. Casting, vote in election.

In this study, child marriage is meant marriage under the age of 18 years for female or under 21 
years for male. Besides, sanitary behavior primarily means using sanitary latrine and washing hand 
after toilet.
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2. Methodology
The study was conducted in a village of Shajhanpur upazila under Bogra district and was selected 
purposively. The number of sampling population was 100 in the village. The sample was selected 
by applying random sampling. Data were collected by using both qualitative and quantitative 
methods. Under the quantitative method, data were collected using both close and open ended 
questionnaire at the household level from each village. To know the opinion of villagers regarding 
social change issues, Focus Group Discussion (FGD) was conducted. Moreover, existing commu-
nication agents who were working in that village also been interviewed. Some related information 
was collected from the upazila and Union Parishad offices. Data were processed using Microsoft 
Office Excel Package.

3. Results and Discussions

3.1 General information of the study village

The village Jamunna, under Aria union of Shahjahanpur Upazila is situated 18 km South-east of 
Bogra district. The area of the village is about 5.3km. The household numbers of Jamunna is 520. 
In the study village, some non-government organization like Grameen Bank, BRAC, Thangamara, 
Asha, NDP are working for the development of the villagers.

3.2 Educational status of the respondents

It is evident that, in the study village most of the respondents have basic education (Fig-1) and it 
is said that education has a direct relation with change and effective communication. Among the 
respondents of Jamunna village the literacy rate was found to be excellent (87%). The literacy rate 
is higher than the national literacy rate of 61.5% (UNESCO, 2015). As it is shown in the pie chart, 
the highest number (58%) of the respondents completed their primary education, 19 percent of 
them have higher secondary qualification and 10 percent have passed secondary school examination.

Figure-1: Educational qualification of the Respondents
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3.3 Access in electricity and electronic media 

The bar graph bellow provides information on the access of electricity and electronic media of 
respondents of Jamunna village. The graph shows that majority (91%) of the respondents have 
access in electricity. They use government service Polli Biddut for their access in electricity. In case 
of availability of electronic media, most of the respondents (76%) use mobile phone, 17 percent of 
the respondent have television in their house hold and 24 percent of respondents have no access 
on radio, TV or mobile phone of their own.

Figure-2:Access to Electricity and Electronic Media

3.4 Polygamy and child marriage

For the last few decades number of polygamy incidence has largely decreased. It is no longer the 
common scenario that well off farmers are running with two or more wives. Only three respon-
dents under the study mentioned that second time marriage of a man occurred in their families. 
Among the respondents only 14 percent mentioned that early marriage has decreased however a 
large number (57%) mentioned it happened for male only. In the study under 18 female marriage is 
evident in 87 respondents families compared to under 21 males marriage in 43 percent respondent 
families. Preferring self- dependency before marriage has been a noticeable development among the 
village youth. Change in attitude is evident in the study in which 53 percent respondents consider 
self-dependency is important while 30 percent opinioned the importance for male only.
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Figure-3: Polygamy and Early Marriage

3.5 Dowry

Change observed in case of dowry is in low extent in the village. Transaction of dowry occurs in 
high number of cases. A major part (75%) of the respondent admit that frequency of dowry in 
community have not improved. Among the respondents 33 percent have taken dowry for their 
own or their brothers and sons while 51 percent respondent mentioned that they or their families 
has to pay dowry during their daughter marriage.

Lack of awareness leaves a positive attitude towards dowry among many villages. The auspicious 
aspect of refusing dowry is not apparent to them. Therefore, a little change is evident in peoples 
attitude towards dowry who regard it as an economic necessity while 37 percent were fully aware 
that dowry is detrimental and not legal to give and take according to government law. Campaign 
by the mass media and interpersonal communication and motivation largely by NGO communi-
cation and community channels have a little but increasing success. Family planning and health 
worker have rare communication over the issue. Some micro-credit organization made members 
to vow against transaction of dowry.

Figure-4: Dowry
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3.6 Equal rights for girls

The graph shows that 68 percent of the respondents considered boys to be more privileged than 
girls, while 32 percent motioned that boys and girls should get equal rights. A positive change 
have observed in attitude towards feeding children equally. Among the respondent most of the 
respondents (61%) feeds sons and girls equally while 19 percent do it irregularly.  Attitude toward 
asking voice in marriage did not change yet. Among the respondents 64 percent mentioned that 
only male opinion is taken during marriage while it is only 13 percent for both male and female. 
In case of female education most of the respondents (65%) mentioned that they send their girls 
to school and try to provide education up to secondary level at least. 

Figure-5: Equal Rights for Girls

3.7 Women voice and family rights

Women participation in decision making is increasing steadily in the village. 63 percent of the 
respondent agreed that women do not take part in decision making while 37 percent mentioned 
husband and wife discuss family matter together and come to a decision. Among the respondents 
52 percent mentioned that women are not allowed in any economic and social activities. However 
the trend is changing day by day. 48 percent of the respondents mentioned women of their family 
are involved is economic and social activities. Physical torture against women has reduced in the 
village as per the comment of the respondents though some cases still happen. Among the respon-
dents 26 percent mentioned mild physical torture to be occasional in their family while 74 percent 
assured of no physical torturing.
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Figure-6: Women Voice and Family Rights

3.8 Family planning

For the last few decades there is significant improvement in awareness and behavior of the villagers 
regarding family planning and birth control. Due to wide communication of population growth’s 
danger and motivation to family planning, family size came shortened remarkably in past few decades. 
According to the chart 78 percent of the respondents attitude towards family planning was positive. Most 
of the respondents (57%) opined that population growth rate in the community has highly decreased.

Figure-7: Attitude towards family planning

3.9 Getting immunized

The most obvious success of communication has resulted in immunization behavior of respondents 
people are largely aware of remediable diseases and sincere of getting vaccinated. The benefits of 
immunizing babies and mothers are well apparent to the respondents. Respondents recognized 
that infant mortality incidents have sharply decreased in the locality from the last few decades. 
The Figure-8 shows that 78 percent of the respondents regularly immunized their child and 65 
percent mentioned that pregnant women been immunized in their family.

56 RDA Journal



Figure-8: Getting Immunized

3.10 Sanitation behavior

There has been significant improvement seen in latrine using and other sanitary behavior among the 
respondents. From the bar graph it is evident that 60% of the respondents regularly used sanitary 
latrines. However the scenario of wash hand after latrine is still not that satisfactory. 55 percent 
of respondents irregularly wash their hand after using latrine. However, a large number (76%) of 
respondents mentioned that excreting in open place has highly decreased.

Figure-9: Sanitation behavior

3.11 Voting and political participation

For the last few decades, political participation have increased among the villagers. Most voter are 
now careful to choose the candidate. As per the above graph 78 percent of respondents mentioned 
that they cast their vote regularly according to their choice for appropriate candidate. 67 percent 
of respondents agreed that women are allowed to vote freely and the trend highly increased.
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Figure-10: Voting and political participation

3.12 Sources of information: media

In the bellow bar chart, it is evident that television is the most common media to communicate 
social awareness issues in the study village. Among all issues of social change, information related 
to getting immunized form television was the highest (73%) and casting vote (69%), women rights 
in family (57%) and family planning 95.5%) respectively were also known from TV program.

In terms of Radio, though it disseminate a handful number of messages but it was not so available 
and popular among the respondents. As new technology replaced the traditional radio, only a small 
percentage of the information they got from mobile radio.

On the other hand, as a source of information newspaper was rarely used by the respondents. A 
few number of respondents read newspaper and got information regarding social change issues.

Figure-11: Sources of Information: Media

3.13 Sources of information: social change agents

Social change agents plays a vital role in providing information on various social change issues to 
the mass people. In this study NGO workers, family planning workers, government health assistant 
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and community channels like opinion leaders, social chiefs (matbar, Imam, school teachers) are 
measured as social change agents. According to the graph, among the respondents NGO provides 
the highest number (85%) of information on sanitary behavior where largest number (78%) and 
(72%) of respondents got getting immunized related information from community channels and 
government service provider.

However, it is noticed that information regarding casting vote in election were not provided 
totally by NGO and Government service provider. Here community channels played significantly 
active role. 76 percent of respondents got voting information from them. Again in case of dowry, 
government service provides provided no information. Here community channels (57%) were the 
major source of information.

Figure-12: Sources of Information: Social Change Agents

4. Recommendation
• Since mass communication is creating segmentation in rural population, messages should be 

taken to enhance integrity among rural people. A more holistic approach of communication 
is needed.

• New manpower should be employed as development worker to meet increased populations 
need. Field workers should be trained properly.

• Message transmitted by mobile phone should be in Bangla and in voice form.

5. Conclusion
Rural development is a complex process and its outcome achieved through enhanced economic 
capacity and progressive social change. In the total process, communication plays a vital role 
providing initial feed and a platform for consultation. Communication makes sense of change and 
creates ambition for development. It provides technical knowledge of innovations and persuasive 
information, and help work out development solution and initiative. Since socio-economic variables 
can lead to the consequence, qualitative change in people’s attitude, awareness and understanding 
can logically be attributed the functioning of communication. In case of development achievement 
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it was found that the higher the degree of people’s awareness, the higher the progressive change 
were, higher extent of interpersonal motivation in family planning and sanitary behavior produces 
higher social change in favor of development. Face to face and interpersonal communication chan-
nels are the predominant way in which innovations are diffused. New ideas are more often learned 
from peers and government development workers. It does mean that interpersonal media is more 
effective than mass media in achieving expected development outcome. Various communication 
channels have been used in this purpose to disseminate development messages and information 
including mass media, outreach and peer development workers, NGO channels and social leaders. 
Broadcasting, print coverage, audio-visual display, popular theatre, workshop, training, group 
meeting and inter personal contact are among used as communication tools. Television is the 
mostly prevalent mass medium and major source of information found in the village. Radio that is 
considered as a medium of rural or little learned people, has lost popularity. The role of newspaper 
is poorly effective due to low circulation. Folk media totally disappeared and great oral tradition 
of our society has been gradually replaced by mass media. Social leaders and neighbor remains a 
unit of mutual contact but secondary only for of explanation, opinion building and approval or 
refusing. Mobile phone as new technology is largely using to communicate any kind of message 
and the popularity is increasing day by day.
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Abstract
The present study was undertaken to determine the use of climate change adaptation strat-
egies followed by the farmers and to assess the relationship between selected characteristics 
of the farmers with their use of adaptation strategies for climate change resilience. A total of 
500 farmers were selected as sample of the study by multistage sampling method from Sadar 
upazilas of Panchagarh, Thakurgaon, Rangpur and Sundorgonj upazila of Gaibandha 
district. A structured interview schedule was used for data collection from February to June 
2017. In measuring the adaptation strategies for climate change resilience, 14 adaptation 
strategies related to climate change were selected and was measured by 4-point rating scale 
as “high”, “medium”, “low” and “not at all” with weights of 3, 2, 1 and 0, respectively. The 
total adaptation strategy score of a respondent could range from 0 to 42, while 0 indicating 
no adaptation strategies followed and 42 indicating high adaptation strategies followed 
by the farmers. Rank order was determined by calculation of adaptation strategies index 
(ASI) which ranged from 18.87 to 70.00 against the possible range of 0 to 100. Farmers’ 
top ranked adaptation strategies was ‘using more internal inputs rather external inputs’ 
(ASI= 70.00) followed by ‘cultivating short duration crops’ (ASI= 65.07) and ‘improved 
water management’ (ASI= 63.80). The lowest adaptation strategies taken by the farmers was 
observed on ‘integrated farming system (Rice-fish culture, Rice-fish-vegetable cultivation)’ 
(ASI=18.87). The observed score of different adaptation strategies ranged from 5 to 37 with 
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a mean and standard deviation of 19.12 and 6.93, respectively. On the basis of scores of 
adaptation strategies, the respondents were categorized into three groups namely ‘low’ (up 
to 12), ‘moderate’ (13-26) and ‘high’ (above 26). The majority (63.0 %) of the respondents 
had followed medium adaptation strategies, while 18.8 % had followed low and 18.2 % 
had followed high adaptation strategies to resilience with the climate change. Out of eleven 
selected characteristics of the farm people, annual family income, training received, knowledge 
of climate change, perception of climate change, information needs for climate change resilience 
and problems confrontation due to climate change showed positive significant relationship; 
but age, farming experience, level of education, family size and farm size had no significant 
relationship with the climate change adaptation strategies. 

Keywords: Adaptation strategies, climate change resilience, farming, knowledge on climate change.

2. Introduction
Climate change is not only the environmental concern but also has emerged as biggest develop-
mental challenge for the vulnerable countries including Bangladesh. Bangladesh is likely to be one 
of the worst affected nations in the face of climate change (Harmeling, 2014). It brings significant 
changes in agriculture, food security and economic growth (DFID, 2004). The impacts of climate 
change have the potential to challenge the development efforts, human security and the future. 
In Bangladesh it is an extremely crucial issue and it placed the country in first rank among the 
most vulnerable nations that will affect by climate change in the coming decades (David, 2010). It 
affects many sectors, including water resources, agriculture, ecosystems, biodiversity, food security, 
and human health (Bishwas et. al., 2009).

Agriculture in Bangladesh supports the livelihoods of the people and directly concern with the 
food security situation particularly of the northern region. Generally the overall agricultural 
productivity of the region is low mainly due to unavailability of irrigation facilities, inadequate 
rainfall in dry season and less water flow in the rivers. Although all the components of agricultural 
system directly influenced by the climate change, it is anticipated that crop production would be 
extremely vulnerable under climate change scenarios, and as a result, food security of the region will 
be in risk. Despite being highly vulnerable, very little efforts have so far been made to understand 
potential of agricultural adaptation in Bangladesh. Ahmed (2000) made an attempt to analyze the 
adaptation potential of the country’s crop agriculture, whereas Faisal and Parveen (2004) examined 
food security aspect and implications of climate change. However, farmers’ adaptation strategies for 
climate change resilience are not addressed specifically. To overcome the adverse effect of climate 
changes in agriculture sector, to improve the present condition and to develop the socio-economic 
condition of the farmers, the adaptation strategies and their extent of use need to be identified. 
Considering these issues, the present study was undertaken to identify and outline the adaptation 
strategies used by the farmers for climate change resilience in northern Bangladesh. To achieve 
this overall goal the following specific objectives are focused: 

1. To identify and determine the adaptation strategies used for climate change resilience by 
the farmers.
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2. To study the selected parameters of the farmers: 
i. Age, vii. Training received

ii. Educational qualification viii. Knowledge on climate change

iii. Family size ix. Perception regarding climate change

iv. Farm size x. Information need for climate change

v. Annual family income xi. Problem confrontation.

vi. Farming experience

3. To findout the relationship between the selected parameters of the farmers and their 
adaptation strategies for climate change resilience.

2. Methodology

2.1 Locale population and sampling design

The present study was done in Sadar upazilas of Panchagarh, Thakurgaon, Rangpur and Sundorgonj 
upazila of Gaibandha district of northern Bangladesh. A total of 500 farmers were selected as sample 
of the study by multi stage sampling method. In first stage four districts of Northern Bangladesh 
were selected purposively; secondly one upazila from each district was selected randomly among 
the upazilas of respective district. Farmers who participated in regular farming activities were 
considered as the population of the study. 

2.2 Data collection

A structured interview schedule was prepared for data collection containing both open and closed 
form of questionnaires which were pre-tested with 10 farmers selected from the study area. Data 
were collected from February to June 2017. 

2.3 Measurement of focus issue

The adaptation strategies used for climate change resilience considered as the focus issue of this 
study. In measuring the adaptation strategies for climate change resilience, fourteen most frequently 
used (collected during pre-testing of the interview schedule and review of literature) adaptation 
strategies for climate change resilience were selected and was measured by 4-point rating scale as 
“high”, “medium”, “low” and “not at all” with weights of 3, 2, 1 and 0, respectively. During interview 
the farmers were asked to give opinion on the selected fourteen adaptation strategies along with 
their extent of use. The total adaptation strategy score of a respondent could range from 0 to 42, 
while 0 indicating no adaptation strategies followed and 42 indicating high adaptation strategies 
followed by the farm people. The adaptation strategies index (ASI) for each of the fourteen strat-
egies was also measured using the following equation:

65RDA Journal



Rank order was determined by calculation of adaptation strategies index (ASI) which possible 
range is 0 to 100. The selected personal characteristics were measured following the standard 
scoring techniques. 

2.4 Data processing and analysis

 The collected data were coded, compiled, tabulated and analyzed for interpretation. Different 
descriptive statistical measures such as frequency, number, percentage, mean, standard deviation 
and rank order was used for categorization and describing the variables. Karl Pearson’s Product 
Moment Correlation coefficient (r) (Pearson, 1895) was used for testing the relationship between 
the concerned variables. 

3. Results and discussion

3.1 Profile of the farmers

Eleven parameters were selected to describe the profile of the farmers. Categorical distribution of 
these parameters is given in Table 1.
Table 1: Profile of the respondents (N = 500)

Parameter Possible Range
(Observed range)

Respondents
Mean SD

Category No. %

Age (year) Unknown 
(18-70)

Young (18-35) 202 40.4

40.68 12.58Middle aged (36-50) 189 37.8

Old (above 51) 109 21.8

Educational 
qualification
(year of 
schooling)

Unknown 
(0-16)

Illiterate (0) 61 12.2

5.22 4.84

Can sign name only (0.5) 144 28.8

Primary (1-5) 80 16.0

Secondary (6-10) 156 31.2

Higher secondary and above 
(above 11) 59 11.8

Family size 
(number)

Unknown 
(1-13)

Small family (1- 4) 177 35.4

5.24 1.80Medium family (5-6) 231 46.2

Large family (above 6) 92 18.4

Farm size
(hectare)

Unknown 
(0.13-3.50)

Landless (0.00-0.49) 202 40.4

1.03 1.66
Marginal (0.50-1.49) 210 42.0

Small (1.50-2.49) 59 11.8

Medium (2.50-7.49) 29 5.8

Annual family 
income
(‘000’ Taka)

Unknown 
(20-700)

Low (up to 120) 319 63.8

139.09 123.80Medium (120-240) 107 21.4

High (above 240) 74 14.8
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Parameter Possible Range
(Observed range)

Respondents
Mean SD

Category No. %

Training 
received (days)

Unknown 
(0-90)

No training (0) 321 64.2

12.21 26.07
Low (1-7) 51 10.2

Medium (8-30) 69 13.8

Long (above 30) 59 11.8

Farming 
experience 
(years)

Unknown 
(4-45)

Low (up to 11) 116 23.2

21.01 10.47Medium (12 -31) 299 59.8

High (above 31) 85 17.0

Knowledge of 
climate change 
(score)

0-21 
(2-20)

Low (up to 8) 88 17.6

12.06 4.15Medium (9-16) 324 64.8

High (above 16) 88 17.6

Perception 
about climate 
change (score)

0-27 
(4-26)

Low (up to 13) 108 21.6

17.69 5.06Medium (14-22) 334 66.8

High (above 22) 58 11.6

Information 
need for 
climate change 
resilience (score)

0-60 
(12-66)

Low (up to 28) 76 15.2

37.66 9.26Medium (29-47) 344 68.8

High (above 47) 80 16.0

Problem 
confrontation 
(score)

0-45
(11-43)

Low (up to 23) 66 13.2
28.17 5.42Moderate (24-34) 383 76.6

High (above 34) 51 10.2

The mean age of the farmers was found 40.68 years and 78.2 % of them were young to middle aged. 
About three-fifth of the respondents had formal education with a varying extent of primary level to 
higher secondary and above level. Education helps in the mental development of a farmer leading 
to his power of observation, analysis, integration, understanding and adjustment to new situation 
and helps to motivate farmers in acquiring and adaption of useful information. The findings of this 
study indicate that 12.2 % farmers were illiterate and 28.8 % farmers can sign their name only; the 
farmers of these two categories are supposed to show less interest in following adaptation strategies 
for climate change resilience supposed to face a great difficulty. The findings indicated that 64.6 % of 
the farmers were under medium and large sized family and 35.4 % had small family size. This may be 
due to the poor adoption of family planning measures by the respondents or prevalence of more joint 
family system in the study area. The average family size of the respondents was 5.24 which is high 
compared to national average of 4.6 (BBS, 2012). Findings indicate that most of the respondents 
were under the landless to marginal farm sized category. It is a general trend in Bangladesh that farm 
size of the people is being decreased day by day to land fragmentation through generation to genera-
tion. Generally higher income gives an individual better status in the society. Majority of the farmers 
(85.2 %) were under low to medium income category. Training might have influence in acquiring 
information about changes taken place in farming activities in response to climate variability and 
changes. Findings also indicate that 64.2 % of the farmers had no training, 13.8 %, 11.8 % and 10.2 
% of the farmers had received medium, long and low training, respectively. About three-fourth of the 
farmers possessed either medium to high farming experience which might help them to aware and 
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take adaptive strategies for climate change resilience. Most of the respondents (64.8 %) had medium 
knowledge and 66.8 % had medium level of perception about different climate change issues. Knowledge 
and perception on climate change issues help a farmer to develop his/her adaptation strategies of the 
climate change resilience. The highest proportion (68.8 %) of the respondents had medium while 16.0 
% of them had high and only 15.2 % had low information needs for climate change resilience. The 
farmers in the study area kept desire for mitigating the adverse effect of climate change in agricultural 
activities but they could not perform due to lack of knowledge and sufficient information about the 
appropriate activities. Thus, the respondents logically felt medium information needs for climate 
change resilience. Again three-fourth of the respondents confronted moderate problem in farming 
activities due to climate change. Climate change definitely creates problems to the farming activities 
of the farmers. The finding was supported by (IPCC, 2013).

3.2 Farmers’ adaptation strategies for climate change resilience

The farmers had taken different adaptation strategies as a measure of climate change resilience in 
different degrees. The adaptation strategies index (ASI) due to climate change ranged from 18.87 
to 70.00 against the possible range of 0 to 100. The rank order of the adaptation strategies was 
made on the basis of ASI values is given in Table 2.
Table 2: Distribution of the farmers according to their different adaptation strategies

Sl.
No. Adaptation strategies

Percentage of farmers
ASI* Rank 

orderHigh Medium Low No

1. Cultivating of short duration crops 40.8 28.6 15.6 15.0 65.07 2

2. Use of drought tolerant varieties 18.6 23.6 17.8 40.0 40.27 9

3. Practicing intercropping 13.8 27.4 17.8 41.0 38.00 10

4. Altering cropping patterns 23.6 35.2 22.2 19.0 54.47 5

5. Zero tillage 8.2 25.0 23.4 43.4 32.67 12

6. Integrated farming system (Rice-fish 
culture, Rice-fish-vegetable cultivation) 8.2 11.2 9.6 71.0 18.87 14

7. Adopting agro forestry 13.0 33.2 25.6 28.2 43.67 8

8. Vegetable production in crop boundary 28.8 24.2 17.0 30.0 50.60 6

9. Moved in non-farm activities 9.6 19.2 33.8 37.4 33.67 11

10. Shifting to  off-farm job/migration for job 6.4 18.0 21.2 54.4 25.47 13

11. Improved water management 29.2 39.2 25.4 6.2 63.80 3

12. Shifting to high value crops (maize, 
water melon, etc.) 37.6 26.2 13.4 22.8 59.53 4

13. Using more internal inputs rather 
external inputs (manure, compost etc.) 42.2 37.6 8.2 12.0 70.00 1

14. Use of USG (Urea Super Granule) deep 
placement technology 16.8 33.4 22.8 27.0 46.67 7

*ASI= Adaptation Strategy Index

Data furnished in Table 2 revealed that farmers’ highest adaptation strategy for climate change 
resilience is ‘using more internal inputs rather external inputs (manure, compost etc. rather fertil-
izers)’ (ASI= 70.00). The findings might be due to that the organic manures are very effective in 
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maintaining environmental balance, conserving soil fertility and sustain crop production. On the 
other hand inorganic fertilizers might not available on time at farmers expected price. These might 
help farmers to use more internal inputs in their farming. The second highest adaptation strategy 
taken by the farmers was found on ‘cultivating short duration crops’ (ASI= 65.07). Farming is a 
business and profit is the ultimate target of the farmers. A long duration crop provides output on 
a lengthy time causing high amount of cost and profit becomes lower. So, the farmers are inter-
ested to cultivate short duration crops to earn more profit in a short period of time. In addition, it 
can be fitted in the multiple cropping systems of the farm. ‘Improved water management’ (ASI= 
63.80) was found as third ranked adaptation strategy adopted by the farmers to cope with the 
climate change effect of water depletion. The findings suggests that the fact of the water scarcity is 
one of the major impact of climate change in northern Bangladesh, thus farmers adopt different 
improved water management practices to reduce the water use in order to mitigate the climate 
change effects. The lowest adaptation strategy taken by the farmers was observed on ‘integrated 
farming system (Rice-fish culture, Rice-fish-vegetable cultivation)’ (ASI=18.87). The findings 
might be due to that integrated farming system is not yet properly developed in our country and 
the farmers are not taken it highly as an adaptation strategy though it is a good measure to cope 
with the climate change effects.

Overall adaptation strategies

The observed score of overall adaptation strategies ranged from 5 to 37 against the possible range 
of 0 to 42 with a mean and standard deviation of 19.12 and 6.93, respectively. On the basis of 
scores of adaptation strategies the respondents were categorized into three groups namely ‘low’ 
(up to 14), ‘moderate’ (15-28) and ‘high’ (above 28) as shown in Table 3. 
Table 3: Distribution of the farmers according to their overall adaptation strategies

Categories
Farmers

Mean SD
Frequency Percent

Low 94 18.8

19.12 6.93Moderate 315 63.0

High 91 18.2

The findings indicate that the majority (63.0 %) of the respondents had medium adaptation strat-
egies, while 18.8 % had low and 18.2 % had high adaptation strategies to cope with the effect of 
climate change in different agricultural activities. The findings indicate that most of the farmers 
adopted different adaptation strategies to cope with climate change effect. 

3.4 Relationships between the selected parameters of the farmers and 
adaptation strategies for climate change resilience

Pearson’s Product Moment Coefficient of Correlation (r) was computed in order to explore the 
relationships between the selected characteristics of the farmers and their adaptation strategies for 
climate change resilience and the results are presented in Table 4.
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Table 4: Relationships between the selected characteristics of the farmers and their adaptation 
strategies for climate change resilience

Focus variable Selected parameters Correlation coefficient (r)

Adaptation strategies 
for climate change 

resilience

Age -0.037

Educational qualification -0.035

Family size 0.048

Farm size 0.050

Annual family income 0.229**

Farming experience -0.050

Training received 0.405**

Knowledge on climate change 0.331**

Perception about climate change 0.097*

Information need for climate change 0.244**

Problem confrontation 0.151**

‘**’ indicating significant at 1% level of significance, ‘*’ indicating significant at 5% level of significance

Among the eleven selected parameters five namely, annual family income, training experience, 
knowledge on climate change, perception about climate change, information need for climate change 
and problem confrontation due to climate change of the respondents had positive significant 
relationships with their adaptation strategies used for climate change resilience. Therefore, 
farmers having high annual family income, high training recipient, high knowledge on climate 
change, high perception about climate change, high information need for climate change and 
high problem confrontation for climate change had used more adaptation strategies for climate 
change resilience. This might be due to the fact that, all these factors develop the insight and 
broaden the horizon of outlook of the farmers which might help farmers to use more adaptation 
strategies for climate change resilience. Again, farmers confronted high problem might use 
more adaptation strategies for climate change resilience. On the other hand, age, educational 
qualification, family size, farm size, farming experience had no significant relationship with 
farmers’ adaptation strategies used for climate change resilience. 

4. Conclusions
The majority of the farmers had used medium adaptation strategies for climate change resil-
ience. These farmers need to be supported with their demanded information for resilience 
with the changed climatic condition. High annual income indicates the high social status of 
a farmer. Farmers with high social status might more progressive, innovative and broadens his/
her horizon of outlook. Again, training and knowledge also broaden the horizon of outlook of 
an individual, thus might use more adaptation strategies for climate change resilience. Farmers 
used more adaptation strategies might need more information on climate change and the farmers 
confronted more problems due to climate change might use more adaptation strategies. Thus, the 
organizations working with farmers like DAE, BADC, DLS, DoF etc. should undertake effective 
agricultural extension programs in order to increase the capacity of the farmers to cope with the 
changing climatic conditions. Group discussion, training programs, motivational campaigns could 
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be highlighted in this regard. Similar studies may be conducted in other areas of the country to 
generalize the findings. Research should be undertaken particularly to identify other adaptation 
strategies used by the farmers for climate change adaptation in other regions of the country and 
to explore the potentialities to overcome the problems.
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Abstract
The objectives of the study was to ascertain the determinants which are responsible for rural 
migration, to explore the relationships among the farmers selected characteristics with the deter-
minants responsible for migration and to determine the effects of rural migration on agricultural 
labour. Data for the study were collected from a sample of purposively selected 60 farmers from 
two upazilas namely Ranisonkail and Baliadangi of Thakurgaon district through personal 
interview during March to May 2017. Pearson’s Product Moment Correlation Co-efficient 
(r) was used for exploring the relationships between dependent and independent variables. The 
findings revealed that the majority of the farmers (78.3 percent) had medium determinants of 
migration, 10.0 percent had low determinants of migration and 11.7 percent had high deter-
minants of migration. ‘Lack of employment opportu nities in rural areas’ was found as the major 
cause of rural to urban migration. More recreational or cultural diver sities in cities were found 
as the lowest factors of rural urban migration. Among the ten (10) selected characteristics of the 
farmers, educational qualification, family size, decision making capacity, credit received and 
extension media contact showed positive significant relationship and household farm size showed 
negative significant relationship with the determinants affecting rural migration. Labour crisis 
in peak period of planting was found as the major effect of migration on rural agricultural labour 
market. ‘Labour shortage for applying fertilizers’ was found as the lowest factors of rural to urban 
migration. The majority of the farmers (81.7 percent) had showed medium effects of migration on 
rural agricultural labour, 13.3 percent had low and 5.0 percent showed high effects of migration 
on rural agricultural labour. The study concludes that rural-urban migration is not for ignoring 
agricultural activities but it is for improving the overall life status of a farmer.

Key words: Rural migration, agricultural labour and northern Bangladesh.
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1. Introduction

1.1 Background information

Bangladesh is an agrarian country and about 65 percent of its population lives in rural area (World 
Bank, 2016). Considering the massive population, till now the main focus of the Government 
of Bangladesh is being consistently given on food production. Seasonal migration is a common 
phenomenon in the northwestern region of Bangladesh. Migration, natural hazards and crop 
diversification are subsequently interlinked to rural poverty. Disasters affected people often migrate 
to cope with seasonal food crisis.

Migration and crop seasonality are subsequently interlinked to rural poverty and livelihood. During 
off-season, on farm wage earners have least employment opportunity. Thus, they migrate for their 
livelihood incomes. Another reason is that people of the disaster affected areas in some districts 
of northern Bangladesh migrate to cope with seasonal food crisis locally known as Monga (Bryan 
et al., 2014). People migrate mainly when they loss their household, standing crops and cultivable 
land due to flood and river erosion, or very lower yield due to water scarcity. It is recorded that 
around 50 percent households’ members migrated to nearby town or capital city because of natural 
disaster (Karim, 2015; Karim and Thiel, 2017).

1.2 Importance of the study

People mostly migrate in order to find better jobs. Rural life is changing fast. People are far less 
dependent on agriculture and related work. They increasingly depend on off-farm livelihoods, which 
often involve some form of migration (Afsar, 2003). Migration has resumed greater importance 
as a component of people’s livelihood strategies and in shaping the national economy following 
improvements in markets, communications and transport and access to electricity. The countryside 
is no longer confined to food production but is now a source of labour for urban areas (Toufique 
and Turton, 2002). However, in recent years, it has become a cause of concern at the global, regional 
and national levels. 

Various theories have been put forward to explain why rural to urban migration occurs. Such theo-
ries include the Harris and Todaro model (1970).  In  this  model,  the  two  authors  considered  
migration  to  be  influenced  by  the  wage  differential  between  rural  and  urban  areas  (Harris  
and Todaro, 1970).

Several findings indicate various reasons of migration such as: no locally available opportunities for 
survival (Skeldon, 2003); coping with lean season (Mosse et al., 2002); unequal level of access to 
human, social, and economic capital (Kothari, 2002); chronic unemployment and gender disparities 
(Afsar, 2005); lack of social network (Kabir et al., 2008); seasonal food crisis (Shahrier et al., 2006); 
natural disaster impact (Rayhan and Gorte, 2007) and ecological vulnerability (Kothari, 2002).

Theoretically, this phenomenon can have negative repercussions on agricultural productivity due 
to limited labour availability. Because of the context specific nature of the causes of rural to urban 
migration,  it  is  important  to  undertake  a  research  that  identifies  the underlying causes of this 
phenomenon as there is a general dearth of information on this concept. Therefore this study seeks 
to explore the underlying determinants that influence farmers to migrate from rural to urban centres.   
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1.3 Objectives of the study

The following objectives put forward for giving proper direction to the study:

a. To determine the determinants which are responsible for rural migration.

b. To explore the relationships among the farmers selected characteristics with the determi-
nants responsible for migration.

c. To determine the effects of rural migration on agricultural labour.

2. Methodology
Personal interviewing was done to collect valid and reliable data. Data were analyzed purposively 
to arrive at correct decision. The methods and procedures followed in conducting this research 
have been discussed in this Chapter. 

2.1 Locale of the study

The study was conducted in six villages consisting of three from each under two upazilas namely 
Ranisonkail and Baliadangi of Thakurgaon districts. The three villages of Ranisonkail were Mohespur, 
Kalugaon and Nekmorod and the three villages of Baliadangi Upazila were Kalmegh, Molani and 
Parua. This location was selected due to the reasons that farmers are widely migrated to different 
parts of the country specially Dhaka for their livelihood. The members of the family from where 
any member migrated to different places were the populations of the study.

2.2 Sampling procedure

Multi-stage random sampling procedure was followed in this study. Thakurgaon district was 
purposively selected due to researchers’ familiarity of the area, language and culture of the people. 
Two Upazilas of Thakurgaon district also selected purposively because the people of these area 
were highly migrated to different urban areas including Dhaka as the major destination. Among 
the migrated people 60 (30 from each Upazila) were selected as a sample of the study. The map of 
Thakurgaon district showing the study area has been presented in Fig.1.
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Fig.1. Location of the study area

2.3 Variables and their measurement techniques

2.3.1 Measurement of selected characteristics and focus issue

Scales and scores were developed to measure the selected characteristics of the respondents which 
are presented in Table 1 which is self explanatory. Determinants of rural-urban migration were 
selected as the focus issues of the study. Determinants of rural-urban migration score was computed 
for each respondent on the basis of his extent of factors with 18 selected determinants of rural-urban 

76 RDA Journal



migration as ascertained from his responses to question in the interview schedule. The respondents 
gave their opinion against 4-point rating scale as ‘high’, ‘medium’, ‘low’ and ‘not at all’. The scores 
were assigned as 3, 2, 1 and 0, respectively for a statement. Thus, the determinants of rural-urban 
migration score could range from 0 to 56 where 0 indicating no determinants of rural-urban 
migration and 56 indicating highest determinants of rural-urban migration.

Extent of determinants was measured by Determinants of Rural-urban Migration Index (DRMI) 
for each 18 selected statements which were computed using the following formula (Roy, 2014):

DRMI= (Ph×3) + (Pm×2) + (Pl×1) + (Pn×0)

Where,

Ph= Percentage of respondents indicating the migration as ‘high’

Pm= Percentage of respondents indicating the migration as ‘medium’

Pl= Percentage of respondents indicating the migration as ‘low’ 

Pn= Percentage of respondents indicating the migration as ‘not at all’

DRMI for any one of the selected statements could range from 0 to 300, where, 0 indicated no 
factors and 300 indicated highest factors of rural-urban migration.

2.3.2 Effects of migration on rural agricultural labour

Effects of migration on rural agricultural labour score was computed for each respondent on the 
basis of his extent of factors with 15 selected effects of migration on rural agricultural labour as 
ascertained from his responses to question in the interview schedule. The respondents gave their 
opinion against 4-point rating scale as ‘high’, ‘medium’, ‘low’ and ‘not at all’. The scores were assigned 
as 3, 2, 1 and 0, respectively for a statement. Thus, the effect of migration on rural agricultural labour 
score could range from 0 to 45 where 0 indicating no effects of migration on rural agricultural 
labour and 45 indicating highest Effects of migration on rural agricultural labour.

Extent of effects of migration on rural agricultural labour was measured by migration effects index 
(MEI) for each 15 selected statements which were computed using the following formula (Roy, 2014):

MEI = (Ph×3) + (Pm×2) + (Pl×1) + (Pn×0)

Where,

Ph= Percentage of respondents indicating the migration effects as ‘high’

Pm= Percentage of respondents indicating the migration effects as ‘medium’

Pl= Percentage of respondents indicating the migration effects as ‘low’ 

Pn= Percentage of respondents indicating the migration effects as ‘not at all’

MEI for any one of the selected statements could range from 0 to 300, where, 0 indicated no effects 
and 300 indicated highest effects of rural-urban migration.
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2.4 Data processing and analysis

After completion of field survey, data from all the interview schedules were coded, compiled, tabulated 
and analyzed in accordance with the objectives of the study. For describing the different character-
istics and their extent the respondents were classified into several categories. These categories were 
developed by considering the nature of distribution of data, general understanding prevailing in the 
social system and possible scores system. The analysis was performed using Statistical Package for 
Social Science (SPSS) computer package. Descriptive analysis such as range, number, percentage, 
mean, standard deviation and rank order were used whenever necessary. Pearson’s Product Moment 
Correlation Co-efficient was computed to explore the relationship between focus issue (determi-
nants of rural-urban migration) and independent variables (age, educational qualification, family 
size, marital status, household farm size, annual income, decision making capacity, cosmopoliteness, 
credit received and extension media contact).

3. Results and discussion

3.1 Selected characteristics of the farmers

The characteristics of the farmers were classified into suitable categories for description and inter-
pretation in relation to factors affecting migration (Table 1). 
Table 1: Salient features of the selected characteristics of the farmers (N=60)

Characteristics Scoring 
unit

Range
Categories

Respondents
Mean SDObserved

(Possible) No. Percent

Age No. of year 22-48
(Unknown)

Young aged ( ≤35) 27 45.0
36.30 7.11Middle aged (36-50) 33 55.0

Educational 
qualification

Year of 
schooling

2-16
(Unknown)

Primary (1-5) 14 23.3

9.30 4.08Secondary ( 6-10) 19 31.7

Above SSC  (>10) 27 45.0

Family size No. of
members

2-8
(Unknown)

Small (≤ 3) 23 38.3

4.30 1.57Medium ( 4-6) 31 51.7

Large (>6) 6 10.0

Marital Status Score 1-4
(1-4)

Single(1) 35 58.3

1.66 0.95
Married(2) 15 25.0

Divorced (3) 5 8.3

Widow (4) 5 8.3

Household farm size Hectare 0.50-6.0 
(Unknown)

Small (0.21-1.0) 11 18.3

2.88 1.55Medium (1.01-3.0) 28 46.7

Large (>3.0) 21 35.0

Annual income  (‘000’ Tk.) 30-500 
(Unknown)

Low (≤65) 7 11.7

191.62 124.91Medium (66-315) 45 75.0

High (>315) 8 13.3
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Characteristics Scoring 
unit

Range
Categories

Respondents
Mean SDObserved

(Possible) No. Percent

Decision making 
capacity Score 7-22

(0-32)

 low (≤10) 6 10.0

13.88 3.25Medium (11-16) 45 75.0

High (>16) 9 15.0

Cosmopoliteness Score 8-16
(0-18)

Low ( ≤10) 10 16.7 12.75 2.44

Medium (11-14) 35 58.3

High ( >14) 15 25.0

Credit received Score 0-45
(Unknown)

Low (≤7 ) 8 13.3

21.95 14.68Medium (8-35) 39 65.0

High (>35) 13 21.7

Extension media 
contact Score 11-25

(0-33)

Low (≤ 15) 7 11.7

17.63 2.81Medium (16-20) 50 83.3

High (>20) 3 5.0

(Source: Field Survey, 2017)

More than half of the respondents of the study (55.0 percent) were middle aged whereas most of 
them (45.0 percent) had above secondary education. More than half (51.7 percent) had medium 
family size while majority (58.3 percent) were single. Near about half of the respondents (46.7 
percent) were medium farm sized and three fourth of the farmers (75.0 percent) had medium 
income. Moreover three fourth of the farmers (75.0 percent) had medium decision making capacity, 
more than half of the farmer (58.3 percent) had medium cosmopoliteness and more than half of 
the farmer (65.0 percent) had received medium credit. Majority of the farmers (83.3 percent) had 
medium extension media contact. So it might be said that majority of the farmers having moderate 
type of selected characteristics which have influence on rural-urban migration.

3.2 Determinants of rural migration

The respondents had faced different determinants of migration in varying degrees. Respondents 
were classified into four categories on the basis of their factors of rural-urban migration such as, 
‘not at all’, ‘low’, ‘medium’ and ‘high’. The number of respondent’s determinants of rural-urban 
migration of each of the categories was converted to percentage. 

DRMI ranged from 63.3 to 184.4 against the possible range 0 to 300. The rank order of each of 
the factors of rural migration was made on the basis of DRMI value (Table 2).
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Table 2: Distribution of the respondents according to the determinants of rural migration

Sl. No. Determinants of rural migration
Percentage of farmers

DRMI Rank 
orderNot at all Low Medium High

A. Economic determinants

1. Lack of employment opportu nities in 
rural areas 13.3 0 71.7 15 188.4 1

2. Poor agricultural conditions 20 50 20 10 120 8

3. Lower level of income in rural areas 10 10 70 10 180 2

4. Incomes in agriculture are lower than 
other sectors 8.3 26.7 46.7 18.3 175 3

5. Greater industrial development in cities 10 50 30 10 140 6

B. Physical determinants

6. Population growth rates is higher in 
villages 40 40 10 10 90 15

7. Better health services in urban areas 30 11.7 56.7 1.7 130.2 7

8. Education opportunity is low in villages 20 50 20 10 120 9

9. Distance of hospital and shops are 
lower in cities 35 13.3 51.7 0 116.7 12

10. Poor transport facilities  in rural areas 10 40 40 10 150 5

C. Socio-cultural determinants

11. Lifestyles are much stronger in urban 
areas 35 35 20 10 105 14

12. People enjoy much greater freedom in 
urban areas 20 50 20 10 120 10

13. Educated young people refuses to 
work on agricultural fields 10 30 50 10 160 4

14. Working in villages would not ensure 
as much dignity 35 51.7 13.3 0 78.3 17

15. More recreational or cultural diver sities 
in cities 60 16.7 23.3 0 63.3 18

D. Political and institutional determinants

16. State policy does not put restrictions on 
the free movement of population 43.3 35 21.7 0 78.4 16

17. Country policy does not create 
decentralization opportunities 20 50 20 10 120 11

18. Leadership development opportunities 
high in urban areas 30 40 20 10 110 13

(Source: Field Survey, 2017)

Data contained in Table 2 indicated that ‘lack of employment opportu nities in rural areas’ was 
found as the major determinants of rural urban migration. The result might be due to thatin rural 
areas employment opportu nities are very low. ‘More recreational or cultural diver sities in cities’ 
were found as the lowest determinants of rural urban migration. The result might be due to that 
recreational or cultural diver sities are not major determinants of migration.
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3.3 Overall determinants of rural migration

The observed range of overall determinants of migration was 4 to 41 against the possible range of 
0 to 54. The mean and standard deviation was 22.45 and 7.63 respectively which is presented in 
Fig. 2. Majority of the farmers (78.3 percent) had medium determinants of migration, 10.0 percent 
had low determinants of migration and 11.7 percent had high determinants of migration (Fig. 2).

Fig. 2: Distribution of the respondents according to overall determinants of migration

(Source: Field Survey, 2017)

3.4 Relationships between focus issue and selected characteristics

The computed co-efficient of correlation (r) between the causes of rural migration and individual 
characteristics (Table 3). According to the computed correlation coefficients (r) among the 10 selected 
characteristics of the farmer’s educational qualification, family size, decision making capacity, credit 
received and extension media contact showed positive significant relationship and household farm 
size showed negative significant relationship with the determinants of rural migration. This meant 
that these determinants are significantly affecting the rural migration into urban areas. 
Table 3: Relationships between the determinants of migration and individual characteristics

Focus issue Respondents characteristics Computed value of ‘r’ with 58 d.f.

Determinants of rural migration

Age -0.227

Educational qualification 0.450**

Family size 0.338**

Marital status 0.168

Household farm size -0.283*

Annual income -0.161

Decision making capacity 0.470**

Cosmopoliteness 0.188

Credit received 0.382**

Extension media contact 0.332**

** &* include significant at 5% and 1% level respectively.

(Source: Field Survey, 2017)
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3.5 Effects of migration on rural agricultural labour

Data contained in Table 4 indicates that ‘labour crisis in peak period of planting’ was found as the 
top ranked effect of migration on rural agricultural labour  followed by ‘causes delay planting of 
crops’ as 2nd and ‘labour crisis in peak period of harvesting’ as 3rd ranked effect of rural migration on 
farm labour shortage. It meant that labour crisis in rural areas are acute in planting and harvesting 
of agricultural crops that increases the labour cost of the farmers in the those period of cropping 
season. 
Table 4: Distribution of the farmers based on the migration effects on agricultural labour

Sl. 
No. Effects of migration 

Percentage of farmers
MEI Rank 

orderNot at all Low Medium High

1. Labour crisis in peak  period of planting  0.0 38.3 40.0 21.7 183.4 1

2. High labour cost during planting 10.0 30.0 50.0 10.0 160 5

3. Causes delay planting of crops 16.7 16.7 33.3 33.3 183.2 2

4. Labour shortage for weeding 18.3 10.0 70.0 1.7 155.1 6

5. Labour shortage for irrigation 23.3 50.0 25.0 1.7 105.1 11

6. Labour shortage for spraying pesticides 31.7 50.0 18.3 0.0 86.6 14

7. Labour shortage for applying fertilizers 61.7 10.0 28.3 0.0 66.6 15

8. Labour crisis in peak period of harvesting 3.3 50.0 20.0 26.7 170.1 3

9. Causes delay harvesting of crops 16.7 11.7 66.7 5.0 160.1 4

10. Increases field loss of crop 28.3 13.3 58.3 0.0 129.9 8

11. Labour crisis at threshing of crops 35.0 35.0 20.0 10.0 105 12

12. Labour crisis at drying period 20.0 50.0 20.0 10.0 120 9

13. Lack of labour during winnowing 40.0 40.0 10.0 10.0 90 13

14. Shortage of labour during storage period 25.0 51.7 13.3 10.0 108.3 10

15. Difficulties in transportation and marketing 23.3 26.7 46.7 3.3 130 7

(Source: Field Survey, 2017)

On the contrary, ‘labour shortage for applying fertilizers’ was found as the bottom ranked influence 
of rural urban migration on farm labour. It could be said that during intercultural operations of 
crops requires less labours that are not hampered by rural migration. 

3.6. Overall effects of migration on rural agricultural labour

The observed range of overall migration effect on agricultural labour was 7 to 32 against the 
possible range of 0 to 45. The mean and standard deviation was 19.53 and 4.20 respectively which 
is presented in Fig. 3.
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Fig. 3: Distribution of the farmers according to overall migration effect on agricultural labour

(Source: Field Survey, 2017).

Majority of the farmers (81.7 percent) had showed medium effects of migration on rural agricultural 
labour, 13.3 percent had low and 5 percent showed high effects of migration on rural agricultural 
labour. It could be said that rural migration has medium influence on the agricultural labour crisis.

4. Conclusion and Recommendations

4.1 Conclusion

Lack of employment opportu nities in rural areas was found as the major cause of rural urban 
migration. More recreational or cultural diver sities in cities were found as the lowest factors of 
rural urban migration. The poor returns from the subsistence agriculture owing to monsoon failure, 
untimely rains, flash floods and so on. make lose the trust of farmer in farming and force him to 
migrate to cities for better employment. Lack of growth in off-farm employment sectors in rural 
areas due to low purchasing capacity of the marginal farmers. Labour crisis in peak period of 
planting was found as the major effects of migration on rural agricultural labour. Labour shortage 
for applying fertilizers was found as the lowest factors of rural urban migration. Majority of the 
farmers showed medium effects of migration on rural agricultural labour. So, we may conclude 
that there are several determinants which are continuously insist farmers for migration. Migration 
showed a direct effect on agricultural labour crisis in all aspects of activities. It may create several 
constraint in practicing agriculture.

4.2 Recommendations for further implication

1. Shortage of employment opportunities in rural areas is the major problem. Agricultural 
sector cannot absorb any more resources as the diminishing returns have already set in 
the agriculture sector. Apart from agri-based employment opportunities, off farm jobs are 
needed to be introduced.

2. Initiation of development project based on the identified needs of each of the rural commu-
nities to augment the effects of migration in the study area is made.
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3. Effective motivational training facilities are needed for the villagers to make localized 
resource based lives and livelihoods.

4. Efficiency of agricultural sector may be improved by having more value adding activities 
in the rural areas.
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Abstract
The length weight relationship is employed for the assessment of both health status and stock. 
The present study describes morphometric, meristic characters and length weight relationship 
(LWR) of Crossocheilus latius. Eighty one fishes were collected from Atrai River, Dinajpur, 
northwestern part of Bangladesh from July 2014 to June 2015. Mean total length, fork 
length, standard length were 9.1±1.89, 8.12±1.71, 7.9±1.51 and meristic counts were 
independent of body size. The length-weight relationships of C. latius were analyzed using 
the formula W=aLb after transform into straight line equitation. A linear relationship was 
found between total length and total body weight and these also showed significant positive 
correlation (p<0.001). The equation obtained for C. latius was “Weight = 0.0041Total 
length3.3551”. While b value significantly deviated from the expected cube value of 3, indi-
cated positive allometric growth (b>3.0). The determination of coefficient (r2) of the length 
weight relationship is 0.85. To the best knowledge of the authors, this study presented the 
first reference on LWR for this species from Atrai River, Bangladesh.
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1. Introduction
Fish is the most valuable source of animal protein in Bangladesh. Millions of peoples directly and 
indirectly depends on this sector to leads their livelihood. Therefore, the culture and consumption 
of fish has important implications for national income and food security. Bangladeshi people are 
popularly referred to as “Mache Bhate Bangali” or “fish and rice makes a Bengali”. Bangladesh, 
endowed with vast fishery resources where inland water contributes 42% of the total fish produc-
tion in the country (FAO, 2016). Among native inland water dwelling fish of Bangladesh, 143 are 
categorized as small indigenous species (SIS) (Rahman, 2005). Some small indigenous species (SIS) 
have high commercial values which can be used as potential aquaculture species. Before establishing 
any aquaculture species it is prerequisite to know the fish biology and length weight relationship 
(Pauly, 1993). However, in the vast areas of inland resources, the length–weight relationships 
(LWRs) data for many species have not been documented in Fish Base (Froese and Pauly, 2018).

The length-weight relationship (LWR) of fishes were studied since the late 19th century, and given 
due importance tool to describe several biological aspects (Froese, 2006) such as to estimate fish 
weight based on length and vice versa, analyze the growth pattern by the allometric coeffcient of 
the analyzed species, and obtain the body conditions of the sampled fish specimen (i.e. fat storage 
or gonadal development etc.) (Froese, 2006). This is also used as a character for the determination of 
taxonomic units (Thomas et al., 2003), for the assessment of fish stocks, yield and biomass (Siddik 
et al., 2016). Furthermore, it is highly recommended for the prevention of exploitation of young 
individuals and the consequent reduction in the spawning stock (Froese, 2006), finally conservation 
(Hossain et al., 2012) and fisheries management.

After establishment the genus Crossocheilus by Hasselt, 1823; Kottelat et al., 1993 identified 12 
species and subspecies. Among them only Crossocheilus latius (Hamilton, 1822) found in Bangladesh. 
C. latius locally known as pet phata, shilon, kalo bata. This species is benthopelagic cyprinid species 
(Sharma et al., 2015) and widely distributed in Asia including India, Pakistan, Bangladesh, Myanmar, 
China, Bhutan and Nepal (Talwar and Jhingran, 1991). Additionally, no peer-reviewed studies exist 
detailing these species’ current distribution or status within Bangladesh yet (Froese and Pauly, 2018).

However, though this fish is available in Bangladeshi river, there is no study on C. latius in Bangladesh. 
This study, specify the first published references on morphometric and meristic characters and 
length-weight relationships of C. latius in Bangladesh.

2. Materials and Methods
The Artai River was originates from West Bengal flows through the Dinajpur district of Bangladesh 
and then again flow into the south Dinajpur district of the state of West Bengal. The river makes a 
second visit to Bangladesh. Near the Dinajpur district the Atrai River bifurcates into Gabura and 
the Kankra River. The total length of the river may be about 390 km. It is 99 ft deep (Mesbah-
us-Saleheen, 2012).

A total 81 individual of Crossocheilus latius were sampled from the Atrai River at Mohanpur, Dinjpur 
station (25053’93” N; 88075’98”E) during July 2014-June 2015 using cast net, ber net and some 
were collected from fish market. Immediately after collected, the fishes were preserved in 10% 
formalin solution and transferred to the Fisheries Biology and Genetics laboratory, of fisheries 
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faculty, Hajee Mohammad Danesh Science and Technology University, Dinajpur. Then fishes 
were identified by using the literature (Rahman, 2005; Talwar and Jhingran, 1991). The collected 
fishes were used to investigate their length-weight relations as an indicator of body allometry and 
their age-length relationships as an indicator of growth. The fishes were measured for 10 meristics 
and 16 morphometrics characters. The total length of fishes were measured by slide calipers up to 
the nearest 0.1mm and weighed with a digital electronic balance up to the nearest 0.1 g. The data 
were initially used to obtain information on the growth conditions and to find out whether the 
isometric or allometric. The statistical relationship between the length and weight was performed 
by the equation (Froese, 2006). 

W = aLb

Or the linear form as:

Ln W = Ln a+b Ln L

Where,

W = Weight of fish in gram

L = Total length of fish in cm

a is the intercept parameter represents the point at which the regression line intercepts the y-axis 
or shape coefficient  and b is the allometric parameter estimated by regression analysis indicate 
pattern of growth. If,b has the value b = 3, it indicates isometric growth, while b ≠ 3, larger/smaller 
shows positive and negative allometric growth, respectively (Ricker, 1975). Additionally, the 95% 
confidence limit (Cl) for the regression parameter a, b and also the co-efficient of determination 
r2 were estimated (Froese, 2006)

3. Results and Discussion

3.1 Morphometric and meristic characteristics

Different morphometric and meristic characteristics of C. latius were presented in (Table-1 and 
Table-2). Mouth was subterminal with rostral fold. Upper lip decorated in a longitudinal row jaw 
with many tiny papillae. The eyes were small and in lateral position. Nostrils were closest to the 
eye than tip of the snout. Two pairs of short barbells were present; rostral and maxillary. Origin 
of dorsal fin was closest to the tip of the snout than the base of the caudal fin. Dorsal fin was 3 
simple with 9 branches rays. The dorsal ray was longer than others rays. The tip of the pectoral 
fin reached vertically to the dorsal fin base composed of 1 simple and 13 branched ray. The origin 
of the pelvic fin is from middle of the dorsal fin with 1 simple and 8 branched ray. The tip of the 
pelvic fin crossed to the anus.
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Figure 1: Collected Crossocheilus latius from Atrai River

The anal fin was composed of 2 simple and 5 branched ray closer to pelvic fin origin than the 
caudal fin. Caudal fin is deeply forked and lower lobe was slightly higher in length with 2 simple 
and 17-18 branched rays. Complete lateral line was found in C. latius with moderate size. Total 
38-39 scales were found along lateral line with small scale in chest and abdomen. 5-6 scales found 
in above lateral line and 3-4 scales found in below the lateral line. 

 In the present study meristic counts remained constant instead of size difference among individuals. 
These results generate the baseline data on morphometry of C. latius which help in easy identification 
and will help in the development of a strategy for conservation of the natural stocks in Bangladesh.
Table-1: Morphometric measurement of the Crossocheilus latius (Hamilton, 1822) of 81 

individuals collected from Atrai River, northwestern part of Bangladesh. 

Characters Mean unit S.D. Range Range differences

Total length (TL) 9.1 1.89 7.8-12.5 4.7

Fork length (FL) 8.12 1.71 7.03-11.8 4.05

Standard length (SL) 7.9 1.51 7.2-11 3.8

Post-dorsal length (PdL) 3.16 0.40 2.5-3.8 1.3

Pre-dorsal length (PL) 3.6 0.43 3.4-5.1 1.7

Head length (HL) 1.95 0.25 1.41-2.3 0.89

Caudal fin length (CFL) 2.68 0.70 1.48-2.87 1.39

Dorsal fin length (DFL) 1.13 0.13 1.1-1.6 0.50

Pectoral fin length (PFL) 1.51 0.19 1.48-1.97 0.49

Anal fin length (AFL) 0.59 0.08 0.55-0.81 0.26

Pelvic fin length (PFL) 1.45 0.20 1.33-1.77 0.44

Fork length (FL) 8.27 1.53 6.9-10.7 3.8

Minimum body depth (MinBD) 0.86 0.19 0.79-1.32 0.53

Maximum body depth (MaxBD) 1.59 0.23 1.52-2.15 0.63

Anal fin length (AFL) 0.62 0.9 0.56-0.9 0.34

Eye diameter (ED) 0.39 0.8 0.21-0.50 0.29
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Table 2: Meristic data of the Crossochilus latius (Hamilton, 1822) of 81 individuals collected 
from Atrai River, northwestern part of Bangladesh. 

Meristic data Number Meristic data Number

Dorsal fin rays III-9 Scales before the dorsal fin 9-10

Anal fin rays II-5 Number of barbells Two pairs

Pectoral fin rays I-13 Scales along lateral line 38-39

Pelvic fin rays I-8 Scales above lateral line 5-6

Caudal fin rays II-17-18 Scales below lateral line 3-4

3.2 Length-weight relationships

A total 81 specimen ranging from 7.8-12.5 cm in total length and 4.2-27.0 g in total weight 
were investigated in this study. The total length and body weight, range, regression parameters for 
length-weight relationships, 95% confidence interval of a and b, coefficient of determination (r2) 
for Crossocheilus latius are showen in table 3.
Table-3: Estimated parameters and length-weight relationship of Crossocheilus latius (Hamilton, 1822)

Total length (cm) Total weight (g) Regression Parameter r2

Min Max Min Max a b 95% Cl of a 95% Cl of b

7.8 12.5 4.2 27 0.0041 3.3551 0.0020-0.0082 3.045-3.665 0.85

The total length ranged from 7.8-12.5 cm and total weight ranged from 4.2-27.0 gm. Sharma 
et. al., 2015 observed 6.7-15.2 cm and 4.12-29.8 g total length and weight of the same species 
respectively from Alaknada River (Ganga Basin Tributary), India. Lal et al., 2016 also studied total 
length as 9.0-15 cm from rivers of India which is very similar to the present study. In contrary, 
Bahuguma et al., 2013 identified unalike length and weight as 13-27 cm and 39-132 g respectively 
from Alakhanda River Round Garhwa area, Uttarkhand, India. LeCren, 1951 stated that due to 
ecological conditions of the habitats or variation in the physiology of the animals, or both, growth 
rate varies in the same species from different localities.

91RDA Journal



Figure 2: Scatterplot of Ln (TL) Vs Ln (W) with linear regression line (A) and Length-weight relationship (B) of 
Crossocheilus latius from Atrai River in northwest part of Bangladesh 

So, ecosystem might be the causative factor for the different growth of C. latius. The length-weight 
relationship was established using the equation W = 0.0041TL3.3551 (R² = 0.8548) (Figure 2: A) 
and linear relationship was observed in reported species (Figure 2: B).The estimated intercept of 
regression a for C. latius was 0.0041 which was different from Sharma et al., 2015 i.e. a= 0.0150 
and Lal et al., 2016 a= 0.2481. The mean value of b (3.3551) significantly differ (P<0.001) from the 
standard value of 3.0, implying that the “cube law” could not be applied for this species (Ricker, 1975). 

Now in case of applied ichthyologic studies, only ‘b’ seems to be important as a key parameter in 
estimating population growth through length-weight relationship (Kimmere et al., 2005). The value 
of b usually remains constant at 3.0 for an ideal fish and that the departure of the b value from 3 
is rare in adult fishes (Beverton, 1957). In the present study b value indicates absent of ideal fish 
and adult fish. C. latius presented the allometry parameter 3.3551 (positive allometry) which is 
dissimilar to (Lal et al., 2016) as b=2.455 in the same species. On the other hand, Sharma et al., 
2015 observed 3.01 which is also contradictory to the present study. The positive allometry (b>3) of 
C. latius which implies that the fish becomes more robust as it becomes longer (Riedel et al., 2007) 
or large specimens have changed their body shape to become more fleshy or small specimens were in 
better nutritional condition at the time of sampling (Froese, 2006). Thus, the fish are not expected to 
grow proportionally in all directions. 

Differences in b values can be attributed to the combination of one or more factors viz., number of 
specimens examined; area, seasonal effect; habitat; degree of stomach fullness; gonadal maturity; 
sex; health and general fish condition; preservation technique and differences in the observed length 
ranges of the specimens caught; feeding maturity; life stages (Miyan and Khan, 2013). According to 
Mir et al., 2014, the parameter b unlikely may vary seasonally, and even daily and between habitats.

The determination of coefficient (r2) of the length weight relationship is 0.85 and statistically 
significant (P<0.001) which is very close to the observation of Lal et al., 2016. But inconsistent to 
the investigation were by Sharma et al., 2015 as they calculated r2 (0.988). So, in the present study 
linear regressions were not so strong.
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4. Conclusion and Recommendation
In conclusion, the study indicated the positive allometric growth that may cause by the influence 
of preference and availability of suitable habitat conditions. This species decreases very rapidly from 
the Atrai River. The decreases can occurred due to over exploitation in winter season, invasion of 
exotic fish, aquatic pollution, and destruction of breeding ground, climate changes, siltation, various 
ecological changes in natural habitat and lack of proper management. So, the species can conserve 
by identifying their natural ground by stock assessment to declaring the seasonal sanctuary in 
breeding season. Proper initiative should be taken to completely ban the destructive fishing.
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Abstract
Morphological characters, capsule production and proximate composition of sorrel (Hibiscus 
sabdariffa L.) were investigated. Plant height, number of branches plant -1, days required to 
first flowering (days after sowing, DAS), days to maximum flowering (DAS), days to capsule 
maturity (DAS), number of capsule plant -1, % capsule set, total dry mass (TDM) plant -1, 
fresh calyx yield plant -1, fresh weight of hundred capsule and shell ratio (fresh) were 260.27 
± 7.54 cm, 41.32 ± 1.82, 219 ± 1.88 DAS, 237 ± 6.01 DAS, 309 ± 4.98 DAS, 243.43 ± 
5.20, 53.28 ± 2.25 %, 949.16 ± 7.44 g, 417.19 ± 17.49 g, 512.47 ± 4.38 g and 42.22 ± 
0.63 %; respectively. On dry weight basis, seed was the richer source of protein (34.90 %), 
fat (20.70 %) and fiber (19.20 %) than that of calyx and leaf. In contrast, amount of total 
carbohydrate was eight times higher in calyces (55.38 %) than seed (7.19 %) and leaf (7.60 
%), along with considerable amount of protein (9.77 %), fiber (11.10 %), sugar (7.0 ± 0.20 
% brix) and vitamin C (17 ± 0.24 mg/100 g).

Key words: Canopy structure, Yield, Biochemical composition, Hibiscus sabdariffa.

1. Introduction
Sorrel (Hibiscus sabdariffa L. var. sabdariffa) is a short day and multipurpose shrub of Malvaceae 
family. An array of vernacular names exist for sorrel in different parts of the world, and these include; 
roselle, Jamaica sorrel, chukar, lal-ambari, bissap, jelly okra or lemon bush. The plant is thought of 
native to Asia (India to Malaysia) or tropical Africa, cultivated largely in almost all tropical and 
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subtropical areas of both hemispheres usually as a home garden crop (Amin et al., 2008). Sorrel plant 
can grow about 0.5 to 3.5 m in height along with smooth or nearly smooth, cylindrical, typically red 
stems and has a deep penetrating taproot. Leaves are alternate, 7 to12 cm long, green with reddish 
veins and long or short petioles. Leaves of young seedlings and upper leaves of older plants are 
simple; lower leaves are deeply 3 to 5 lobed and the margins are toothed (Figure 1a). Flowers are 
borne singly in the leaf axils, yellow to pink colour with dark center, containing short-peduncles 
(Figure 1b). The fruit known as capsule (Figure 1c), composed of typically red persistent calyx, 
consisting of 5 large sepals (Figure 1d) with a collar (epicalyx) of pointed bracts around the base 
(Figure 1e). Calyx becomes fleshy, crispy but juicy, 3-5.5 cm long and fully encloses the velvety 
capsule. Capsule is green when immature, 5 valved, with each valve containing 3 to 4 seeds. Seeds 
are kidney shaped, light brown, 3-5 mm long and covered with minute, stout hairs (Figure 1f ). 
The capsule turns brown and splits open when mature and dry (Morton, 1987; Islam et al., 2008).

Today, sorrel is attracting the attention of food and beverages manufacturers, while pharmaceutical 
concerns of it may have exploitable possibilities as a natural food product. Different parts of sorrel 
including seeds, leaves, fruits and roots are used in these purposes. The calyces, stems and leaves 
are acidic in flavor. Among them, fresh calyces are the most widely exploited part. They are used  
for making juice, jam, jelly, herbal drink, wine, pudding, cakes, ice cream and flavors; and also dried 
and brewed into tea, spice, and used for butter, pies and sauces. The young leaves and tender stems 
of sorrel are eaten raw as salad or cooked as greens alone or in combination with other vegetables 
and/or with meat (Babatunde and Auwalu, 2003). Sorrel is used in many folk medicines for its 
mild laxative effect and attributed to diuretic ingredients, ascorbic acid and glycolic acid. Ripe calyx, 
boiled in water, can be used as a drink to treat bilious attacks, leaves and flowers are used as a tonic 
tea for digestive and kidney functions, lotion made from sorrel leaves is used on sores and wounds 
(Emmy, 2006). Seeds are exploited as a substitute for coffee, feed for chicken, for producing scrubs 
and soaps (Amin et al., 2008).

Sorrel is a lesser known crop in Indian sub-continent but could be an important industrial crop 
in Bangladesh. Thus, it is necessary to examine the attributes of sorrel capsule mainly calyx, which 
are vital to merging domestic and industrial utilization. Although information on morphology 
(Morton, 1987), planting time (Castro et al., 2004), flower and capsule production (Babatunde and 
Auwalu, 2003), and food value (Duke and Atchley, 1984; Amin et al., 2008) of sorrel is available in 
world literature. But in Bangladesh the study on these regard is scanty. Especially, no information 
on nutritional composition of sorrel has ever been published. So far as we know, only one report on 
effect of planting time on flower and capsule production in sorrel is available (Islam et al., 2008). 
Therefore, it is necessary to carry out research on this aspect in Bangladesh. The present study has 
been concentrated i) to investigate the morphological characters; ii) to envisage the growth and 
yield of capsule; and iii) to examine the biochemical features of sorrel. 

2. Materials and Methods
The experiment was conducted at the Field Laboratory, Bangladesh Agricultural University, 
Mymensingh (24º75´N, 90º50´E) at the elevation of 18 m above the sea level (Das and Fakir, 
2014) from April 2010 to April 2011. 
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2.1 Plant culture

Seeds of Hibiscus sabdariffa L. was collected from the previous experiment. The field experiment 
was laid out in randomized complete block design with three replications. There were ten plants in 
a line and constituted a plot. The unit plot size was 15 m2 (10 m×1.5 m) to accommodate ten pits 
(50 cm×50 cm× 50 cm) per plot and one plant per pit. Such three 15 m long borders or ‘Ails’ of 
field were used as plot. Borders or ‘Ails’ of crop field was successfully considered by Das and Fakir 
(2010) for the study of pigeon pea (Cajanus cajun). Six to eight seeds were sown in each pit at 2 to 
2.5 cm depth. In each pit, seedlings were clipped keeping one healthy seedling/pit at 25 days after 
sowing (DAS). Before planting, pits were dug and soils were exposed to sun, seven days ahead of 
sowing. Well decomposed cow dung (1.60 kg/pit) and Triple super phosphate (TSP) (80 g/pit) 
were applied as basal dose. Moreover, Urea (20 g/pit) and Muriate of Potash (MP) (60 g/pit) were 
also used in two splits as top dress at 30 and 60 DAS as the source of nitrogen and potassium, 
respectively. The recommended cultural and management practices were followed (Rashid, 1983).

2.2 Sample and data recording

Three plants per replicate were selected for morphological characters and capsule growth study; and 
were tagged with different colored woolen threads at the beginning of anthesis. Total number of 
reproductive unit (RU) including abscised buds, open flowers, capsules i.e. the number of potential 
capsule/plant was counted daily on five plants and calculated as follows:

% Flower to bud = (Total number of flowers ÷ Total number of buds) × 100

% Capsule set to flower = (Total number of capsules ÷ Total number of flowers) × 100

The plants were harvested at the maturity of 70-80 % capsule. Different plant parts were weighed then 
dried and weighed again. Plant parts were sun dried following oven drying (at 80°C ± 2 for 48 hours).

2.3 Morphological and yield contributing characters

Data on morphology (plant height, stem base diameter, number of branch plant -1); phenology 
(days required to first flowering, days to maximum flowering, duration of flowering, days required 
to 70-80 % capsule maturity); reproductive efficiency (number of buds plant -1, number of flowers 
plant -1, number of capsules plant -1, % flower to bud, % capsule set to flower); dry mass (DM) 
production ( total dry mass plant -1, dry weight of root, main stem, branch, leaf blade with petiole 
and capsule plant -1); and yield (capsule length, capsule diameter, calyx length, epicalyx length, 
number of seed capsule -1, fresh calyx weight plant -1, seed yield plant -1, fresh and dry weights of 
100-  capsules and weight of calyx, epicalyx, seed and pericarp, shelling ratio of calyx to capsule 
weight) were recorded.

2.4 Biochemical parameters

The proximate constituents of calyx, seed and leaf i.e. crude protein, ether extract (crude fat), 
crude fiber, total ash (mineral matter), nitrogen free extracts/ total carbohydrate (starch, pectins, 
organic acid, resins, tannins, pigments and water soluble vitamins), and total organic matter were 
determined in Nutrition Lab., Bangladesh Agricultural University, Mymensingh. Three replicates 
of each composite sample were analyzed. Proximate composition was determined by following the 
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method of AOAC (1990).  Total soluble solids (TSS) i.e. both reducing and non-reducing sugar of 
mature fresh calyx were recorded using Refractometer (Model No.N-1E, Series 2111-W10, Atago, 
Japan) at 20ºC temperature in % Brix unit. Vitamin C of fresh calyx was determined by following 
visual titration method (Bessey and King, 1933). Statistical analysis

The collected data with three replications on various characteristics under study were compiled 
and analyzed statistically. Analyses of variance of different data were performed with the help of 
computer package MSTAT and ‘F’ variance test. The mean differences were evaluated by least 
significance difference test (Gomez and Gomez, 1984).

3. Results and Discussion

3.1 Morphological characters

Plant height was 260.27 ± 7.54 cm and stem base diameter was 1.92 ± 0.03 cm along with number 
of branches were 41.32 ± 1.82. Number of days required to first flowering, maximum flowering, 
duration of flowering and capsule maturity were 219 ± 1.88, 237 ± 6.01, 282 ± 7.09 and 309 ± 
4.98 DAS, respectively. Again, the reproductive efficiency i.e. number of buds/plant, number of 
flowers/plant, number of capsule/plant, % flower set and % capsule set were 702.20 ± 10.00, 456.13 
± 11.21, 243.43 ± 5.20 , 64.95 ± 3.30 and 53.28 ± 2.25, respectively (Table 1). Similar results were 
also found by Islam et al. (2008). Total dry mass (TDM) production/plant was 949.16 ± 7.44g. 
Dry mass (DM) distribution into root, stem, branch, leaf blade plus petiole and capsule were 71.84 
± 2.44g, 132.89 ± 6.55g, 416.47 ± 11.77g, 97.54 ± 3.97g and 230.42 ± 2.30g, respectively (Table 
1). In sorrel, the economic yield i.e. capsule (calyx and seed) production is strongly correlated with 
canopy diameter, number of branches/plant, number of flower/plant and % capsule set (Babatunde 
and Auwalu, 2003). Yield contributing characters
Table 1: Important morphological parameters of sorrel (Hibiscus sabdariffa L.) grown under field condition

Parameters Magnitude ± s.e.m. †

Canopy structure

Plant height (cm) 260.27 ± 7.54

Stem base diameter (cm) 1.92 ± 0.03

 Number of branches/plant 41.32 ± 1.82

Phenology

Days required to first flowering (DAS) 219 ± 1.88

 Days to maximum flowering (DAS) 237 ± 6.01

 Duration of flowering (DAS) 282 ± 7.09

 Days to capsule maturity (DAS) 309 ± 4.98

Reproductive efficiency

 No. of buds plant -1 702.20 ± 10.00

 No. of flowers plant -1 456.13 ± 11.21

 No. of capsules plant -1 243.43 ± 5.20

 Flower to bud (%) 64.95 ± 3.30
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Parameters Magnitude ± s.e.m. †

 Capsule set to flower (%) 53.28 ± 2.25

Growth character

 Root dry mass/plant (g) 71.84 ± 2.44

 Stem dry wt/plant (g) 132.89 ± 6.55

 Branch dry wt/plant (g) 416.47 ± 11.77

 Leaf blade + petiole dry wt/plant (g) 97.54 ± 3.97

 Capsule dry wt/plant (g) 230.42 ± 2.30

 Total dry mass (TDM)/plant (g) 949.16 ± 7.44

† : Results presented are the means of 3 replications with standard error of mean (s.e.m.)

DAS=days after sowing

Length and diameter of mature capsule was 4.72 ± 0.02 cm and 2.41 ± 0.04 cm, respectively. Calyx 
and epicalyx length was 5.07 ± 0.05 cm and 1.52 ± 0.01 cm, and each capsule contains 18.12 ± 
1.14 seeds (Table 2). The economic yield i.e. fresh calyx and dry seed yield per plant was 417.19 
± 17.49 g and 103.14 ± 2.75 g. The results were similar to the report of Islam et al. (2008). Fresh 
weight of hundred capsules was 512.47 ± 4.38 g, in which epicalyx, calyx, seed and pericarp weight 
was 25.49 ± 4.05, 216.37 ± 4.62, 167.34 ± 3.42 and 103.27 ± 2.82 g, respectively. Sundry weight of 
hundred capsules was 204.47 ± 6.79 g. Among this epicalyx, calyx, seed and pericarp weight was 
5.74 ± 0.55, 67.13 ± 3.48, 72.70 ± 2.39 and 58.9 ± 1.30 g, respectively (Table 2). Oven dry weight 
of one hundred capsules was 94.27 ± 2.64 g, and epicalyx, calyx, seed and pericarp weight was 3.12 
± 0.15, 21.92 ± 0.84, 40.17 ± 0.87 and 29.06 ± 0.91 g; respectively. Shelling ratio was greater at 
fresh (42.22 ± 0.63 %) than that of sundry (32.83 ± 0.81 %) and oven dry condition (23.25 ± 0.42 
%) indicating one kilogram of fresh capsule yields about 420 g fresh calyces (Table 2). 
Table 2: Important yield contributing traits of sorrel (Hibiscus sabdariffa L.) capsule

Parameters Mean value ± s.e.m †

Capsule length (cm) 4.72 ±  0.02

Capsule diameter (cm) 2.41 ±  0.04 

Calyx length (cm) 5.07 ±  0.05 

Epicalyx length (cm) 1.52 ±  0.01 

Number of seed /capsule 18.12 ± 1.14

Fresh calyx weight/plant (g) 417.19 ± 17.49

Dry seed yield/plant (g) 103.14 ± 2.75

Fresh weight of 100-capsules (g)

Epicalyx 25.49 ± 4.05

Calyx 216.37 ± 4.62

Seed 167.34 ± 3.42

Pericarp 103.27 ± 2.82

Capsule 512.47 ± 4.38
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Parameters Mean value ± s.e.m †

Sundry weight of 100-capsules (g)

Epicalyx 5.74 ± 0.55

Calyx 67.13 ± 3.48

Seed 72.70 ± 2.39

Pericarp 58.9 ± 1.30

Capsule 204.47 ± 6.79

Oven dry weight of 100-capsules (g)

Epicalyx 3.12 ± 0.15

Calyx 21.92 ± 0.84

Seed 40.17 ± 0.87

Pericarp 29.06 ± 0.91

Capsule 94.27 ± 2.64

Shell ratio (%) of Calyx

Fresh 42.22 ± 0.63

Sun dry 32.83 ± 0.81 

Oven dry 23.25 ± 0.42 

† : Results presented are the means of 3 replications with standard error of mean (s.e.m.)

Calyx yield (fresh and dry) is the most important aspect in sorrel, since it is used to make food 
items and medicine. Based on size, weight and color the optimum time of calyx harvest is important 
consideration for appropriate eating time and greater yield (Castro et al, 2004). In the considered 
variety, proper harvesting time of capsule and calyx i.e. 70-80 % capsule maturity was observed at 
around 309 DAS for maximum weight; and this stage was characterized by deep red color of the 
calyx and capsule began shattering (Figure 1c). Current findings were supported by the information 
of Islam et al. (2008).
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Figure 1: Leaf (a), Twig with flower and young capsule (b), Capsule (c), Calyx (d),   
Epicalyx (e) and Seeds (f) of sorrel (Hibiscus sabdariffa L.)

3.2 Biochemical features

The proximate composition of sorrel (calyx, seed and leaf ) is shown in Table 3a. Analyses showed 
that levels of moisture, crude protein, crude fat, fiber, ash, nitrogen free extract (total carbohydrate) 
and total organic matter content varied appreciably at different plant parts. Moisture content was 
higher in leaf (85.60 %) than that in the calyx (17.68 %) and seed (10.11 %) (Table 3a). Higher 
crude protein (34.90 %), crude fat (20.70 %), crude fiber (19.20 %) and ash (7.90 %) content were 
observed in seed than calyx (9.77, 1.40, 11.10 and 4.67 %) and leaf (3.30, 0.30, 1.60 and 1.60 %). 
As, seeds contain greater amount of protein, fat, fiber and ash than that of calyx and leaf, but calyx 
is the most popular part, due to its color, test, softness and composition. Again, calyx also contains 
more nitrogen free extract (55.38 %) than leaf (7.60 %) and seed (7.19 %). Whereas, leaf contains 
more organic matter (98.40 %) than calyx (95.33 %) and seed (92.10 %) (Table 3a).
Table 3a: Proximate composition of biochemical parameters in calyx, seed and leaf (on dry 

weight basis) of sorrel (Hibiscus sabdariffa L.)

Plant parts
Magnitude (%) 

Moisture Crude 
protein

Crude 
fat

Crude 
fiber Ash Nitrogen 

free extract
Total organic 

matter

Calyx 17.68c 9.77b 1.40b 11.10b 4.67b 55.38a 95.33b

Seed 10.11b 34.90a 20.70a 19.20a 7.90a 7.19b 92.10c

Leaf 85.60a 3.30c 0.30b 1.60c 1.60c 7.60b 98.40a

LSD 0.05 2.78 1.52 1.38 1.19 0.47 3.29 0.47

† Values followed by different alphabets in the same column are statistically different at 5% level of DMRT.

Data for the sugar (Total Soluble Solids or TSS) and vitamin (C) contents of fresh calyces are 
presented in Table 3b. Total Soluble Solids content was little (7.0 ± 0.20 % brix), but good amount 
of vitamin C (17 ± 0.24 mg/100 g) was present. Duke and Atchley (1984); Amin et al., (2008); 
Paramee et al., (2008) and Ameh et al., (2009) also reported quite similarly in these regards. Variability 
in results may be due to several factors such as different crop conditions, soil type, environment 
and ecology (Atta, 2003).
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Table 3b: Biochemical parameters (TSS and Vitamin C) of fresh calyx of sorrel (Hibiscus sabdariffa L.)

Parameters Mean value ± s.e.m †

TSS (% Brix) 7.0 ± 0.20

Vitamin C content (mg/100g) 17 ± 0.24

†: Results presented are the means of 3 replications with standard error of mean (s.e.m.)

4. Conclusion
The present study showed the morphological features which are strongly related to the economic 
yield of sorrel such as calyx yield, which can impose a great contribution in the food industries 
of Bangladesh. This study also showed several morphological features and data on various yield 
contributing traits which might be useful for further improvement in sorrel cultivation and produc-
tion. Moreover, the findings on several biochemical parameters revealed the food value of sorrel 
indicating a rich source of protein, fat and fiber which may prove to be profitable for traditional 
and industrial uses, and may also be a cheap and valuable potential source of additional nutrition 
for the vast amount of rural people. Therefore, introduction and commercial cultivation of sorrel 
in Bangladesh is highly recommended.
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Abstract
To encourage the meritorious and underprivileged students’ stipend is provided for ensuring 
education for all under social safety net programmes. RDA Laboratory School and College 
(RDALSC) also convey scholarships for the students selected by the education board based on 
their outstanding result along with stipend for disadvantaged students. In addition, RDALSC 
provides grants for the students for motivating students to continue their study. This study was 
conducted to examine the utilization effectiveness of stipend and welfare fund provided by 
RDALSC. A mixed method was used in this study to collect data from different stakeholders 
including the students and their guardians. A number of 149 students received the stipend in 
the year 2016-2017. Among them some scored poorly in their previous result. So, the academic 
result was not only the considering criteria, but emphasis were also given to other factors 
such as socio-economic conditions and recommendations made by some relevant personnel. 
Thirteen students were being recommended, but 46% of them didn’t get A+ grade.  Practices of 
recommendation sometimes deprive the meritorious students from getting the stipend owing 
similar socio-economic background.  It was also found that 98.13% of the respondents utilized 
the money for education purposes such as purchasing books, and education materials, paying 
school fees and spending for private tuitions, etc. although 44.07% respondents mentioned the 
amount was not adequate. A few of the recipients utilized the money for household expenses. 
However, the stipend was received by the vulnerable people of the community, and they were 
benefitted from this. This effort should be continued with increasing the number and amount 
of money to enhance rural education and ensure quality education for the marginalized.
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1. Introduction
Stipend and scholarships are provided by the government for encouraging the poor and meritorious 
students of Bangladesh to ensure education for all and to reduce the dropout rate under safety net 
programmes. RDA Laboratory School and College (Hereafter mentioned as RDALSC) is not an 
exception from adopting the policy and guidelines of the government of Bangladesh. It is providing 
scholarships for the students selected by the education board based on the result in PEC and JSC 
for 10% of male and 30% of female. In addition, RDALSC provides grants for the students from 
underprivileged family from welfare fund to ensure continuing their education.

In many countries this sort of stipend was found very helpful to ensure quality education. In 
Bangladesh, Khandker, S. (2003) found female stipend programme increased enrolment. The Food 
for Education (FFE) programme claimed to focus particularly on improving the quality of education 
in primary schools and reduced dropout to 70%, while their control group counterparts had an 
attendance rate of just 58% (Ahmed and del Ninno, 2002). The programme increased performance 
of all students in FFE schools. Success of those cash transfer programmes depend on selecting the 
right beneficiaries. There is a guideline for selecting students for government provided stipend (8 
criteria), moreover for RDALSC, performance of students in final examinations, financial condi-
tions of their parents, social acceptance of them- were considered.  

It is worth mentioning here that Rural Development Academy (RDA), Bogra established this 
laboratory school at 1984 and upgraded it to college level at 2001 to ensure quality education for 
the marginalized group of rural students. From the very beginning it exposed as a better institution 
by ensuring quality teaching learning environment in this area. Students from the adjacent areas and 
neighboring upazilas seek admission in this school. Some students from low profile socio-economic 
background receive supports from welfare fund, teachers and other informal sources, and resulted 
in fascinating outcomes in public examinations. 

In this circumstance, a number of 149 students of RDA Laboratory School & College received 
the stipend/scholarship in the year 2016-2017. From the 242 applications, the authority screened 
out the applications first as per set guidelines of the government and RDALSC, and provided 
scholarship. Among the beneficiaries recipients were 82 in the school section and 20 in the college 
level. Moreover, a total of 47 applications were scrutinized for providing scholarship for higher 
studies in this year for those who passed the HSC examination and obtained GPA 5 from RDA 
Laboratory School and College, Bogra.

2. Objectives
To keep in mind the above background the study was conducted:

i. to know the background of the students and their Families in compliance with the guide-
lines for providing stipend and welfare fund

ii. to examine the utilization effectiveness of stipend and welfare fund and provided for 
enhancing education, and

iii. to identify the social status and acceptance of guardians as recipients of the stipend and 
welfare fund

106 RDA Journal



3. Methodology
The study was conducted confining in the RDA Laboratory School and College, Bogra premises 
during July to September, 2017 as a test case. Primary and secondary data were used to complete 
the research. The information of the students received stipend, welfare fund and scholarship as 
grant were collected from the records of the school authority. However, the other empirical data 
of the guardians and their families were collected through questionnaire survey. A total of 149 
students were taken as research population. Sherpur and Shajahanpur upazila of Bogra district and 
surrounding locations of students’ residents were covered to collect data for this study. A pre-tested 
questionnaire was used as instrument for data collection. Focus group discussions were arranged 
to collect the qualitative data like social status and acceptance of the guardians, impact of stipend 
and welfare fund on continuing education of the students, etc.

4. Results and discussion

4.1 Distribution of selected students interviewed

A total of 149 selected students were interviewed as sample in the study is shown in Table-1. A 
higher number of students (15.44%) received scholarship and stipend as well as welfare fund in 
the school section was in class nine followed by class eight (10.07%). However, in the college level, 
the passing out students were found highest (31.54%).
Table-1: Class wise selected sample students

Class No. of Respondent %

ii 2 1.34

iii 5 3.36

iv 2 1.34

v 7 4.70

vi 10 6.71

vii 11 7.38

viii 15 10.07

ix 23 15.44

x 7 4.70

xi 10 6.71

xii 10 6.71

Higher Education 47 31.54

Total 149 100.00

4.2 Distribution of the recipient of scholarship 

Table-2 presented the responses of the recipients of scholarship. Out of 149 selected students 43 
(28.86%) received the scholarship but the majority (60.40%) of the students didn’t receive the 
scholarship although they fulfilled the criteria as per guidelines. This is because of the number of 
scholarships were less than the applicants.
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Table-2: Distribution of sample students as per response regarding scholarship

Scholarship receive No. of Respondent %

Yes 43 28.86

No 90 60.40

Not Applicable (Class I-V) 16 10.74

Total 149 100.00

4.3 Distribution of students received merit scholarship

43 students out of 149 received scholarship for their outstanding result in public examinations 
including PEC, JSC, and SSC. Sixteen students out of 43 (37.21%)  received scholarship in the 
primary level followed by a combination of primary and junior level scholarships received 25.58%, 
junior level alone received 23.26% and SSC scholarship received by 9.30% students (Fig-1).
Fig-1: Types of Scholarship received by the students

4.4 Results of the students in previous examinations

Distribution of result of the students in the last year (2016) is presented in Table-3. Out of 149 
students, 74 (49.66%) obtained A+, 53 (35.57%) students obtained A and 19 (12.75%) obtained 
A- and 2 (1.34%) obtained B and one (0.67%) obtained grade C.
Table-3: Last year (2016) result of the selected sample students

Class
Last Result (GPA)

A+ A A- B C Total

2 2
(100.00) - - - - 2

(1.34)

3 2
(40.00)

3
(60.00) - - - 5

(3.36)

4 2
(100.00) - - - - 2

(1.34)
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Class
Last Result (GPA)

A+ A A- B C Total

5 4
(57.14)

1
(14.29)

1
(14.29) - 1

(14.29)
7

(4.70)

6 6
(60.00)

4
(40.00) - - - 10

(6.71)

7 1
(9.09)

7
(63.64)

1
(9.09)

2
(18.18) - 11

(7.38)

8 5
(33.33)

8
(53.33)

2
(13.33) - - 15

(10.07)

9 22
(95.65)

1
(4.35) - - - 23

(15.44)

10 3
(42.86)

2
(28.57)

2
(28.57) - - 7

(4.70)

11 7
(70.00)

3
(30.00) - - - 10

(6.71)

12 6
(60.00)

4
(40.00) - - - 10

(6.71)

13 34
(72.34)

12
(25.53)

1
(2.13) - - 47

(31.54)

Total 94
(63.09)

45
(30.20)

7
(4.70)

2
(1.34)

1
(0.67)

149
(100.00)

It is evident from table-3 that excellent results of the selected students were not only the considering 
criteria for providing scholarships and stipend, but emphasis were also given to other factors such 
as socio-economic conditions and recommendations made by relevant personnel. Thirteen students 
out of 149 got recommendations from different personals for obtaining the stipend and welfare 
funds, although 6 (46%) of them have no A+ grade (Appendix-A).  It implies that the practice 
of recommendation sometimes deprive the meritorious students from getting the opportunity of 
enjoying the stipend benefits owing to similar socio-economic background. 

4.5 Guardians’ occupation of the selected sample students

A majority number (38.26%) of the guardians were doing services including government and 
non-government as well as private sectors followed by small business (28.86%). A quite number 
(18.12%) was also maintaining their livelihoods solely on agricultural activities. Some of the guard-
ians were maintaining their livelihoods by driving vehicles including Minibus, Auto-rickshaw, etc.  
A few of them were day laborer, tailors and others (Fig-2).
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Fig-2: Guardians’ occupation

4.6 Mothers’ occupation of the selected sample students

Most of the mothers of the selected sample students (82.6%) were found housewife. A few of them 
(10.7%) were serving in different government, and non-government sectors. Others were engaged in 
different professions like tailoring, business, house renting, agricultural activities and so on (Fig-3).
Fig-3: Mothers’ occupation of the selected sample Students

4.7 Guardians’ monthly income

The distribution of guardian as per their monthly income is presented in Table-4. The monthly 
income of the guardian is divided into eight categories. The highest family income group (40.94%) 
falls to 5001 to 10,000 taka/month followed by taka 2501 to 5000 per month found for 17.45% 
respondents. Taka 10001 to 15000 per month income group were found 12.75 families and taka 
15001 to 20000 per month income earning families found 12.75% in the study area. A few of the 
guardians’ were earning over taka 30000 per month were 2.68% cases (Table-4).
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Table-4: Monthly family income of the selected students

Monthly Income (Tk.) No. of Respondent % Average Income

Up to 2500 6 4.03 2333.33

2501-5000 26 17.45 4288.46

5001-10000 61 40.94 7390.16

10001-15000 19 12.75 13447.37

15001-20000 19 12.75 18552.63

20001-25000 9 6.04 23555.56

25001-30000 5 3.36 29600.00

30000+ 4 2.68 44750.00

Total 149 100.00 11565.77

4.8 Earning members of the selected families

The most of the families (89.26%) of the sample students were found only one member involved 
in income generating activities (Fig-4). A few of the families (8.05%) two members were engaged 
in earning activities and a minor number i.e less than 1% was found three members engaged in 
income generating activities. This is representing the typical employment generation and income 
earning conditions of Bangladesh.
Fig-4: Earning member of the family

4.9 Family size of the selected sample students

The family size of the sample students are presented in Table-5. It is evident from the table that 
the majority of the family (36.91%) comprised of 4 (four) members that is standard for the country 
followed by 5 (five) members (30.87%) families. A few of the families (13.42%) comprised of 3 
(three) members. On the other hand, there were few families (8.72%) who had 6 (six) members in 
their family. A few families were also found comprised of 7-9 members; they were living jointly in 
the families for livelihood purposes.
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Table-5: Family size

Family member (in nos.) No. of Respondent %

2 3 2.01

3 20 13.42

4 55 36.91

5 46 30.87

6 13 8.72

7 4 2.68

8 6 4.03

9 2 1.34

Total 149 100.00

4.10 Land ownership of the selected sample respondents

The majority of the respondents’ guardian (70.47%) were found landless category. They had an 
average 6.79 decimals of land followed by the small farmers (19.46%) possessing 91.10 decimals of 
land for maintaining their livelihoods. An insignificant number of respondents were found under 
medium (2.01%) and large farmer (0.67%) respectively (Table-6). The data in table-6 supported the 
criteria (land area below 50 decimals) for obtaining the stipend and welfare fund as grant, because 
the majority of the guardian of the selected sample students possessing land ownership far below 
the stipulated area in the guidelines.
Table-6: Land ownership

Category of farmer No. of respondent % Total land 
(decimal)

Average  land 
(decimal)

No Land 11 7.38 0 0.00

Landless 105 70.47 1241.25 6.49

Small Farmer 29 19.46 2963 91.10

Medium Farmer 3 2.01 1008 319.00

Large Farmer 1 0.67 1010 990.00

Total 149 100.00  

4.11 Distribution of students according to the types of stipend

The selected sample students applied for stipend, scholarship and welfare funds are presented in 
Table-7. It is evident from the table that the higher number of students from the school & college 
sections were selected for both the stipend and welfare funds from class nine that was reaches to 
42.86% and 17.28% in separate cases for boys and girls respectively. It is also noted that from class 
six, class seven and class eight respectively the number of recipients were increasing in ascending 
order of their importance. The students enrolled in higher education who passed successfully owing 
to GPA 5 (A+) were selected for the scholarship found 2nd highest in terms of percentage 31.54% 
and the number of students having welfare fund reaches to highest number 81 (54.36%) out of 
149 students of class II to class XII including the school & college sections.
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Table-7: Types of scholarship/Stipend received

Class Stipend % Student Welfare 
Fund % Higher Education 

Scholarship % Total %

ii  -  - 2 2.47  -  - 2 1.34

iii  -  - 5 6.17  -  - 5 3.36

iv  -  - 2 2.47  -  - 2 1.34

v  -  - 7 8.64  -  - 7 4.70

vi 3 14.29 7 8.64  -  - 10 6.71

vii 3 14.29 8 9.88  -  - 11 7.38

viii 3 14.29 12 14.81  -  - 15 10.07

ix 9 42.86 14 17.28  -  - 23 15.44

x 3 14.29 4 4.94  -  - 7 4.70

xi  -  - 10 12.35  -  - 10 6.71

xii  -  - 10 12.35  -  - 10 6.71

Higher 
Education  -  -  -  - 47 100.00 47 31.54

Total 21 100.00 81 100.00 47 100.00 149 100.00

4.12 Application categories for obtaining the stipend and welfare fund

The applications of the selected sample students were categorized as per guidelines of the govern-
ment for providing the stipend. Although there are eight categories of criteria stipulated in the 
guidelines, but the applications of the sample students in the study falling into 4 (four) categories 
that are presented in Table-8. Most of the applicants came under land ownership categories, because 
of majority of them were landless and small farmer groups applied for the stipend and welfare 
fund. The other categories were insignificant in number and percentages like annual income less 
than Tk. 30,000.00 was found 9.52% cases, river eroded/displaced and vulnerable families were 
found 9.52% and orphan were found 4.76% cases, who applied for the stipend and welfare fund 
in the study samples.
Table-8: Applied with the category for the stipend.

Category
Class

Total %
vi vii viii ix x

Land <50 decimal 3
(15.00)

3
(15.00)

3
(15.00)

9
(45.00)

2
(10.00) 20 (95.24)

Annual income <30,000 1
(50.00) - - - 1

(50.00) 2 (9.52)

Orphan 1
(100.00) - - - - 1 (4.76)

River vandalized / displaced 
and Inexpensive Family - - 1

(50.00)
1

(50.00) - 2 (9.52)

*Respondent opined more than one
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4.13 Educational background of the selected sample family members 
of the students

The educational background of the family members of selected students is presented in Table-9. 
The family members of the sample families were found greater (26.69%) in the educational level of 
class I to class V. The corresponding percentage of educational level for the male group was found 
19.74%. The average literacy rate of female members within the study samples up to SSC level was 
found higher than the corresponding male members. It is believed that if the mother is educated, 
her children would be educated. However, in the case of higher education like HSC, graduation 
and masters level, the male members’ education were found higher than the corresponding female 
members. It is due to prevailing social barriers and religious norms restricted the female members 
to go outside of the locality for obtaining higher education.
Table-9: Education of family member

Education Male % Female % Total %

Illiterate 6 1.97 12 3.37 18 2.73

i-v 60 19.74 95 26.69 155 23.48

vi-x 72 23.68 86 24.16 158 23.94

SSC 51 16.78 74 20.79 125 18.94

HSC 76 25.00 62 17.42 138 20.91

Graduate 27 8.88 15 4.21 42 6.36

Masters 12 3.95 12 3.37 24 3.64

Total 304 100.00 356 100.00 660 100.00

4.14 Occupation of the selected sample family members of the students

The distribution of occupation of the selected sample family members of the students is presented 
in Table-10. It is evident from the table that the family members were engaged in different services. 
For male members the percentage was found quite greater (19.08%) than the female members 
(4.68%). The two major male dominated occupations were small business (16.45%) and agricul-
ture (10.53%) the corresponding percentages of the occupation for the female members were 
found insignificant 0.28% and 0.28% for small business and agriculture respectively. The female 
members were found working as housewife in the families. Although they are contributing a lot 
in the houses, but in terms of monetary valuation, it is not counted by the male members of the 
family. A majority numbers of family members falling under students group (46.52%) irrespective 
of male and female members.
Table-10: Occupation of family member

Occupation Male % Female % Total %

Agriculture 32 10.53 1 0.28 33 5.00

Service 58 19.08 17 4.78 75 11.36

Business 50 16.45 1 0.28 51 7.73

Day Labour 5 1.64 1 0.28 6 0.91

Teacher 1 0.33 0.00 1 0.15
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Occupation Male % Female % Total %

Driver 5 1.64 0.00 5 0.76

Housewife 0.00 170 47.75 170 25.76

Student 144 47.37 163 45.79 307 46.52

Retired 1 0.33 0.00 1 0.15

Unemployed 7 2.30 0.00 7 1.06

Tailoring 0.00 2 0.56 2 0.30

Disable 1 0.33 0.00 1 0.15

Family Helping 0.00 1 0.28 1 0.15

Total 304 100.00 356 100.00 660 100.00

4.15 Utilization of stipend money by the recipient students

The purpose of utilization of stipend money was explored during the study. It is evident from Fig-5 
that 98.13% of the respondents utilized the money for education purposes of the student such as 
purchasing of materials related to education, fees for school and house tutors etc. A few was found 
to utilize the money for household expenses.
Fig-5: Purpose of stipend using

4.16 Adequacy of stipend amount received by the students

The amount of money received as stipend by the students was asked whether the amount was 
adequate or not. Majority of the respondents (55.93%) replied that the amount was adequate for 
them to continue their education in a modest way. However, 44.07% said that the amount was not 
adequate for education purposes. All of them (26) recommended increasing the amount of money 
and number of stipends (Fig-6).
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Fig-6: Adequacy of stipend amount

4.17 Opinion of guardian for continuing education of their children

As most of the selected sample was landless and small farmers, they opined to have financial 
assistance in terms of stipend or welfare fund as grant to continue the education of their children 
(88.59%). Many of them are physically weak, disable, day labors and others. They were illegible 
for obtaining the stipend but due to less number of stipends than the numbers of applicants they 
could not avail the opportunity. Many of the stipend recipient farmers opined that without support 
of stipend/welfare fund they could not able to continue the education of their children. Therefore, 
further initiatives deserved to be taken to increase the number of stipends. 

4.18 Relation with the neighbor and social status of the respondents

Attempt was made to know the social status and acceptance of guardians of the students who 
received the stipend. In this regard questions were made to know the relationship with neighbor, 
cooperation with neighbor and social involvement and their influence to the society. The response 
of the neighbors is grouped under three heads and presented in Table-11. It is evident that the 
relation and cooperation of the guardians with the neighbors were found quite satisfactory (100%). 
Moreover, 65.77% neighbor responded positively for their involvement in social development 
activities. But the rest 34.23% responded negatively. It may be because of their fewer assets and 
influence in the society that hindering to contribute to infrastructural development of the society 
like school, madrasha and mosque etc. The recipients of the stipend were not influenced by local 
politics rather they are vulnerable people of the society.
Table-11: Relationship with neighbors and social status

Opinion No. of respondent %

Relation with neighbor
Good 149 100.00

Bad 0 0

Cooperation with neighbors
Yes 149 100.00

No 0 0

Involvement in social activities
Yes 98 65.77

No 51 34.23
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5. Recommendation and Conclusion
On the basis of the findings of the study, the following recommendations may be made for better 
utilization of stipend and enhancement of quality of education in RDA Laboratory School and 
College, Bogra.

a. Recommendations for obtaining stipend and welfare fund should be ignored to ensure 
stipend for meritorious students.

b. The stipend was utilized mostly for education purposes. So, the number of students and 
amount of stipend should be increased.

c. This effort should be continued to ensure quality education for the marginalized group 
of students. 
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