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EXECUTIVE SUMMARY

STUDIES ON POLICY OPTION FOR QUALITY SEED PRODUCTION AND
PRESERVATION OF CEREAL CROPS AT FARMERS’ LEVEL FOR THE

IMPROVEMENT OF FOOD SECURITY

Seed is the foundation of agriculture for enhancing crop production. But the availability of quality

seed is the main constraint to crop production in Bangladesh. The use of quality seed can contribute

significantly to increase grain yield as well as to increase the availability of every day’s food intake.

The production of quality seed is thus very important and that’s why the government has recently

given the seed sector a `Topmost Priority’ status. Therefore, the main objective of this project is to

investigate the constraints related to availability of quality seeds for production of cereal crops, assess

post harvest losses and determine the quality of farmers’ homegrown seeds and develop policy

options for quality seed production at farmers’ level for increasing crop yield and production towards

attaining food security.

The present study was involved with three major cereal crops viz., rice, wheat and maize. The study

locations were Rajshahi, Rangpur and Jessore (for rice); Rajshahi, Dinajpur and Rangpur (for wheat);

and Rajshahi, Dinajpur and Kishoregonj (for maize). In this regard, three categories of sample farmers

viz., large (land occupation of ≥5.01 ac), medium (2.01-5.00 ac) and small (0.51-2.00 ac) were

randomly selected for formal survey. Data were collected through PRA, FGD, personal interview and

different types of survey questionnaires. Besides, the farmers’ homegrown seed of rice and wheat

were collected and analyzed in the laboratory for determining seed quality. It is mentioned that as

almost all the farmers use hybrid seed for maize production in the survey area, the seed quality of

maize was not determined thereof. The collected data were compiled and analyzed through the

appropriate computer software for report writing.

The results revealed that the farmers all over the study locations use 70-80% of rice seed, and 50-60%

of the wheat seed from their homegrown grain crops. The major outer-suppliers of rice (20-30%) and

wheat (40-50%) seeds to farmers are BADC, DAE, Seed Dealers, NGOs etc. On the other hand,

almost all the farmers fully depend on Seed Dealer/Seed Company as the sources of their hybrid

maize seeds. The farmers’ homegrown rice and wheat seeds had low yielding ability compared to the

seeds provided by BADC/Research organizations (increase on average 22.0% and 23.5% of rice and

wheat yields, respectively compared to homegrown seed). Farmers sometimes receive Truthfully

Labeled Seed (TLS) from the seed dealers and seed companies. But the realiability of the TLS is often

subject to question and farmers are sometimes deceived by using TLS as some sort of ill practice are

reported to be there.

The farmers traditionally use Katcha floors for grain/seed drying (80% and 66% for rice and wheat,

respectively), as they don’t have Pucca floors; but the moisture content of cereal seeds cannot be

attained below 12% by using the Katcha floor, because the seeds during the drying process absorb
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moisture from the soil. The farmers store their rice and wheat seeds in traditional containers like

homemade earthen pots, gunny bags, poly bags, plastic drums, metallic drums, polythene bags etc.

But as long as the container is airtight, properly dried seeds could be stored safely for 2-3 months

only, after which further drying and cooling are needed. But almost all the farmers (more than 88%)

do not practice any intermittent drying for safe storage of rice and wheat seeds, which deteriorates the

seed quality.

A majority of the seed dealers (93.75%) used to advice the farmers on crop production, which

suggests that the seed dealers could play a vital role on farmers’ motivation besides the DAE, NARS,

NGOs and other related organizations for the adoption of seed/grain production and post harvest

technologies, provided the seed dealers are given appropriate training.

The quality analyses results revealed that the farmers’ homegrown seed is of inferior quality than that

of BADC/research organization’s seed in terms of seed moisture, germination, vigour and seed health.

Because in most cases farmers do not apply recommended packages (use of quality seeds, balanced

fertilizers, isolation, rouging, irrigation, plant protection and different post harvest activities) for rice

and wheat seed production as prescribed by the SCA. On the other hand, most of the farmers do not

have adequate knowledge regarding modern cultivation and post harvest technologies of maize. If the

farmers are to be motivated through adequate training, field day, demonstration, ICM programme,

community level awareness programme, formation of Seed Society, Television programme and other

appropriate techniques, they might be able to produce quality seeds of cereal crops closer to the

quality of Certified Seed standard. Besides, the capacity of public and private seed companies should

be strengthened through government support (financial and technical) for producing more quality

seeds to meet up the national seed demand.

Most of the farmers under study claim that the grain/seed production of rice, wheat and maize is not

profitable under the existing market price due to high input price and low selling price of the produce.

Moreover, the farmers generally sell their cereal grains/seeds in the local market with uncertainty of

price. The intermediate beneficiaries take the advantage from such type of marketing. Therefore,

approaches should be taken so that the seed-growing farmers could directly be linked with the seed

marketing companies (public and private) through the government initiatives to ensure appropriate

price of the farmers’ homegrown seed.
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TMSS Thengamara Mohila Sabuj Sangha
TSP Triple Super Phosphate
TV Television
UNDP United Nations Development Programme
UNICEF United Nations Children Emergency Fund
USAID United States Agency for International Development
VC Variable Cost
WRC Wheat Research Centre
Zn Zinc

T.aman : The main rice crop of Bangladesh is grown in the monsoon season as a transplanted rain
fed crop.

T.aus : Pre-monsoon -season transplanted rice crop.

Boro : A rice crop planted under irrigation during the dry season from December to March
and harvested April to June

Kharif : The wet season (typically March to October) characterized by monsoon rain and
high temperatures.

Rabi : The dry season (typically November to February) with low or minimal rainfall, high
evapotranspiration rates, low temperatures, and clear skies with bright sunshine.
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STUDIES ON POLICY OPTION FOR QUALITY SEED PRODUCTION AND
PRESERVATION OF CEREAL CROPS AT FARMERS’ LEVEL FOR THE

IMPROVEMENT OF FOOD SECURITY

1. INTRODUCTION

In agriculture, seed is a vehicle to deliver almost all agro-based technological innovations so that the

farmers can exploit the genetic potential of new varieties. The availability, access and use of seed of

adaptable varieties are, therefore, the major determinants to attain the efficiency and productivity of

other packages like irrigation, fertilizers and pesticides. This is one of the vital keys to increase crop

production, enhance food security and alleviate rural poverty in the developing countries.

For the seed to play a catalytic role, it should reach the farmers in a good state with high genetic purity

and identity together with sound physical, physiological and health quality. In contrast to fertilizers and

pesticides, farmers select and save seed to plant in the next season, and any off-farm seed from the

formal sector should also be of better quality for the farmers to invest in it. Therefore, the best

production techniques need to be followed to produce good quality seed.

Food availability is one of the three conditions of food security, the other two conditions being access

and utilization. The domestic production of cereal food crops is crucial in ensuring food availability at

both national and household levels. Efforts should therefore be made to boost the yield and production

of cereal crops in order to ensure food security in Bangladesh (Rahman and Khan, 2005).

Good seed alone can maximize yield to the extent of 20-25%. Availability of quality seed is the main

obstacle to increase crop production in Bangladesh. If the seed is capable of giving higher yield, then

the use of other inputs like fertilizers, water and pesticides becomes fruitful; otherwise, any input use

becomes wasteful (Huda, 2001). The use of quality seed can contribute significantly to increase yield

and production, in filling up the gap between the requirement and availability of every day’s food
intake. The production of quality seed is thus very important and that is why the Government of

Bangladesh has recently given the seed sector a `Topmost Priority’ status.

The seed industry in Bangladesh comprises both public and private sector initiatives. Among the cereal

crops rice, wheat and maize together play a vital role in maintaining food security and hence, the

economy of the country. The annual seed demand for each of these three crops is about 313.96, 72.00

and 3.30 thousand tons, respectively but the public sectors can meet up only 23.67, 26.46 and 7.06%,

respectively (MoA, 2006). Besides, there are many seed merchants in the country who collect seeds

from different sources to sell out to farmers. With respect to quality, their seeds are not fully reliable.

As there is almost no other alternative, many farmers continue to buy seeds from these merchants that

eventually cause poor yield or in some cases end up with total crop failure. That is why most of the

farmers keep a portion of their produce to be used as `seed’ because it is easily available to them in time

and in sufficient quantity with `almost no extra cost’. These seeds, however, are usually of inferior
quality. It is estimated that using this type of bad quality seed of both rice and wheat incurs a loss of Tk.

8.36 billion annually, because of poor yielding ability. Huda (2001) strongly opines that the use of good



22

quality seed alone in Bangladesh could enhance yield and annual production of cereals considerably

worth Tk. 90 billion.

Quality seed production and preservation at farmers’ level following the modern techniques can

minimize the seed shortage as well as storage losses. But the farmers’ knowledge about the modern
technology on seed production, processing and storage are very limited, as they do not follow the

appropriate techniques from the beginning of crop production to post-harvest processing. Therefore, the

farmers’ homegrown seed is of poor quality in terms of purity, germination capacity, vigour, disease
and insect resistance. It is believed that the post-harvest losses of stored cereal grains range from 10 to

25%. These losses can be minimized through appropriate care during threshing, cleaning, drying and

storage. Under on-farm situations, the seed standard could be maintained at par or at least close to

Certified Seed level by following appropriate means of seed production programmes as advocated by

the Seed Certification Agency (SCA). The public and private seed sectors or seed merchants can collect

quality cereal seed from the seed-growing farmers at optimum price. The farmers also can exchange

their surplus quality seed to their neighbours, relatives and other farmers. These initiatives would help

for enhancing cereal production and save the huge drainage of foreign currency spent for seed import. It

thus can increase the value of locally produced cereal crops, generate local employment, stimulate local

cash flow, and the processing, marketing, and related activities can improve the socio-economic status

and farmers’ livelihood. Farmers can be organized to form and motivate into a group to undertake seed

production programmes and implement marketing activities. Considering the above facts, an assessment

of the seed supply sectors and seed management scenario is essential before planning and designing any

strategy for future development of the seed sector.

1.1 Objectives of the study

The main objective of this project is to study the ways and means of making the quality cereal crop seed

available (Rice, Wheat and Maize) to the farmers with a view to maximizing yield and production,

improving both the farm income and farmers’ socio-economic status. The specific objectives of the

project are:

i) To assess the seed production and post-harvest activities of cereal crops as practised by the

farmers.

ii) To document the cereal seed marketing and management scenario for designing future strategies

of seed production plan.

iii) To assess the post-harvest and other losses due to lack of modern techniques.

iv) To determine the quality of farmers’ homegrown cereal seeds.

v) To develop policy options for seed production at farmers’ level for increasing crop yield and
production.

vi) To develop policy option for linking the seed growing farmers, private and public seed sectors,

seed merchants, seed dealers and NGOs for ensuring the timely supply of quality seed to

farmers.
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1.2 Expected outputs of the study

i) Formulation of future strategies in make timely availability of quality cereal seeds to farmers

for improving crop yield and production and thereby to ensure food security.

ii) Reduction of post harvest losses would be possible by suggesting appropriate technologies at

farmers` level.

iii) Local employment opportunities would be created through involving new areas in seed

production and post-harvest activities.

iv) Increased production of food crops, enhanced product value, stimulating local cash flow and

improved socio-economic status and farmers’ livelihoods.

v) Findings to help develop policy options for promotional activities related to production,

preservation and marketing of quality cereal seeds at farm level that would significantly

contribute towards attaining food security in Bangladesh.
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2. METHODOLOGY

The study was conducted to assess the seed production, processing and storage scenario at farmers’

level of three major cereal crops viz., rice, wheat and maize. The study locations were selected based on

the concentration of major acreage and production of these crops according to the Bangladesh Bureau

of Statistics (2008). The selected study locations for rice were Rajshahi, Rangpur and Jessore districts;

for wheat Rajshahi, Dinajpur and Rangpur; and for maize Rajshahi, Dinajpur and Kishoregonj. Three

categories of sample farmers viz., large (land occupation of 5.01 acres and above), medium (2.01-5.00

acres) and small (0.51-2.00 acres) were randomly selected for conducting in-depth study in this regard

(Alam et al., 2003; Iqbal, 2007).

2.1 Name of the crops for study: Three major cereal crops of Bangladesh namely rice, wheat and

maize were considered for the study.

2.2 Sample size and Sampling method: A total of 1350 sample farmers were selected consisting 450

for each of the three crops (rice, wheat and maize) by covering three locations/districts for each crops.

Stratified random sampling method was followed for upazila and village selection and then stratified

random sampling method adopted for farmers’ selection. The study area and crop wise sample size are

presented in Table 1.

Table 2.1 Sample size of surveyed farmers over locations

Crop
Number of sample farmers

Rajshahi Rangpur Dinajpur Jessore Kishoregonj Total
Rice 150 150 - 150 - 450
Wheat 150 150 150 - - 450
Maize 150 - 150 - 150 450
Total 450 300 300 150 150 1350

2.3 Programme planning: After signing the Letter of Agreement (LoA) with Food and Agriculture

Organization of the United Nations (FAO), the Principal Investigator (PI) arranged several inception

and programme-planning meeting at Bangladesh Agricultural University, Mymensingh with the Co-

Investigators (CIs), Research Assistant and Research Fellow under the project. The meetings were held

to discuss different issues like site selection, enumerator selection and training, work plan preparation,

questionnaire preparation and survey, PRA/FGD, seminar presentation, survey data analysis and report

writing.

2.4 Site visit and site selection: As per the research work plan finalized from programme planning

meeting, the `Site Selection Team` visited in all the five districts viz., Rajshahi, Dinajpur, Rangpur,

Jessore and Kishoregonj with the help of DAE personnel. One or two upazilas were randomly selected

considering the concentration of respective crops (rice, wheat and maize), socioeconomic conditions,

soils, land type, cropping and communication facilities (Table 2.2 and Annex 1). After visiting the
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selected upazilas, the team selected one or two villages in the respective upazilas under a union in order

to obtain the required number of sample farmers of different categories (small, medium and large).

Table 2.2 Selected sites and crops for study

Site District Upazila Union/Village Name of the crop
1) Rajshahi Godagari Bijoynagar, Deupara Rice, Wheat, Maize
2) Dinajpur Bochagonj Motizapur Wheat

Birol Kasiadanga Maize
3) Rangpur Pirgachha Sullipara Rice, Wheat
4) Jessore Sadar Isali Rice
5) Kishoregonj Sadar Binnati, Kamaliar Char and Saidal Maize

2.5 Selection of local enumerators: During the site visit, the `Site Selection Team’ selected ten local

enumerators from the selected or near to the selected villages based on their educational qualification,

seed production experience and eagerness to work in the project.

2.6 Selection of sample farmers: After finalizing the study villages, a preliminary sample of 165

farmers under different categories (small, medium and large) was selected per crop per district basis

through the stratified random sampling method depending on land ownership and crop/seed production

experience. A total of 1485 farmers were selected

primarily but finally 1350 farmers were retained for

the formal survey.

2.7 Training of local enumerators: The selected

local enumerators were given 2 training sessions at

the Department of Agronomy, BAU, Mymensingh on

data collection through questionnaire and organizing

the PRA/FGD in the study locations (Plate 2.1).

[2.8 Preparation of PRA/FGD checklist and conduct of PRA and FGD: The PRA team developed

PRA/FGD check list for three cereal crops (rice, wheat and maize) and thereafter conducted several

PRA and FGDs in the study locations for rice (Rajshahi, Rangpur and Jessore), wheat (Rajshahi,

Dinajpur and Rangpur) and maize (Rajshahi, Dinajpur and Kishoregonj) crops according to the plan of

work. The PRA and FGD were arranged in the presence of progressive farmers, extension and research

personnel, BADC, and local seed dealers. In addition, personal interviews were also conducted for

collecting relevant data.

2.9 PRA Tools/Techniques and Process

The study team conducted the PRA by using different tools, which are discussed below:

i) Time line: The time line exercise was done to documents the sequence of key events regarding

wheat and maize cultivation in the study villages over a period of time. To identify the changes

in varieties, area of rice, wheat and maize cultivation, their use and problems, this method was

applied.

Plate 2.1 Training of local enumerators
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ii) Seasonal Calendar: Seasonal calendar is a tool that helps the team to explore changes taking

place over a period of time. It also helps find out what happens during different seasons. The

study team used seasonal calendar to measure the sowing and harvesting time of rice, wheat and

maize in the study area.

iii) Venn diagram: Venn diagram was used to indicate the contribution of different organizations in

the village and to identify the source of service received from various sectors for rice, wheat and

maize cultivation.

iv) Matrix ranking: Matrix ranking exercise shows the relative priority of the criteria used in

judgments, choices and decision regarding varietal preference and choice of storage device for

seed preservation of rice and wheat.

v) Preference ranking: Preference ranking is a method, which helps to know the choice of

selection of things on a priority basis. The PRA study team used this technique to identify the

priority problems of growing rice, wheat and maize crops.  Participants scored and ranked the

constraints of rice, wheat and maize cultivation in the study area.

vi) Production flow chart: Production flow chart shows the steps in production process, cost of

production, yield, gross margin and benefit cost ratio of different crops grown in the same type of

land.

At the end of PRA a group discussion was arranged with the farmers to validate the collected

information. In the study time the team was divided into sub-groups with definite role. A checklist was

also prepared and used for FGD/PRA.

Plate 2.2-2.3 PRA activities in Rajshahi (left) and Dinajpur (right) sites

Plate 2.4-2.5 PRA activities in Rangpur (left) and Kishoregonj (right) sites
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2.10 Preparation and pre-tested of survey questionnaire: The PI organized several follow up

meetings with CIs at BAU to review the work done until the time and to develop the interview/survey

questionnaires. Designing of the questionnaire for formal survey was carried out on the basis of PRA

results. The questions were designed first in English followed by transliteration in Bangla. Data were

collected through pre-tested questionnaire by three well-trained enumerators over locations. In order to

collect the relevant information, interview schedule was prepared carefully with both open and closed

forms of questions to attain the objectives of the study. Three types of draft questionnaires were

developed under this study namely, i) questionnaire for sample farmers; ii) questionnaire for seed

traders/BADC/seed dealer and iii) questionnaire for contract seed growers (including hybrid seed

growers). The draft questionnaires were pre-tested among the farmers/seed growers and seed

traders/BADC/seed dealers in the surrounding village/areas of BAU campus with the presence of

project team led by the PI. The draft questionnaires were then sent to the FAO team for seeking their

comments and suggestions for further improvement. The comments and suggestions given were

accordingly incorporated into the questionnaires.

2.11 Data collection through survey questionnaire: Before starting the formal survey, the different

sets of questionnaires were supplied to the respective enumerators for conducting survey among the

pre-selected different categories of farmers for rice (Rajshahi, Rangpur and Jessore), wheat (Rajshahi,

Dinajpur and Rangpur) and maize (Rajshahi, Dinajpur and Kishoregonj) crops according to project plan

of work. In this regard, stationery materials such as notebook, clipboard, pencil and calculator were also

supplied to the enumerators for conducting the survey work smoothly. Thereafter, the PI and CIs

frequently supervised the survey activities in all the study districts for providing necessary suggestions

for implementing the survey work efficiently.

2.12 Collection of seed samples from the surveyed farmers: During the survey work among the rice

and wheat seed-growing farmers, approximately 500 g seed/crop/farmer was collected from the

farmers’ own storage conditions for the quality analyses. This sampling programme was designed to

cover 10 seed samples from each category of small, medium and large type of farmers from the selected

districts (i.e. 30 seed samples from each district). A total of 90 submitted seed samples for each of rice

and wheat crop (approx. 500 g/sample) were collected for seed quality analysis.

2.13 Determination of farmers’ seed quality: The quality of rice and wheat seed samples obtained

from the farmers’ sources in airtight polythene bags was assessed in the Agronomy Laboratory and

Seed Pathology Centre, BAU, Mymensingh in terms of purity, seed moisture content, germination,

insect and disease infestation.

1. Purity analysis: For purity analysis the seed sample (100 g) was divided into pure seed, inert

matter, other crop seed and weed seed following the set principles of purity testing. It was then

converted into percentage.
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2) Determination of seed moisture content: The moisture content of seed samples were

determined by using low constant oven method following the guidelines of International Seed

Testing Association (ISTA). The moisture was measured just after collection of seed from the

respective farmers. For each treatment 15 g seed was taken into a crucible and weighed. Then

the crucible was kept in an electric oven maintained at a temperature of 105±2 0C for a period

of 48 hours for proper drying of the seed sample. After cooling the weight of dish plus its cover

and contents were taken. Then the moisture content of the seed sample was calculated on wet

basis with the help of the following formula (ISTA, 2007).

M2-M3

Seed moisture content (wet basis) = --------- X 100
M2-M1

Where,
M1 = Weight of Aluminum disk + Cover
M2 = Weight of Aluminum disk + Cover + Seed before drying
M3 = Weight of Aluminum disk + Cover + Seed after drying

3) Germination test: Seed germination tests for rice and wheat seed samples were carried out

after the collection of seed samples from the farmers to determine the germination percentage.

In each case, seeds were sown on moist sand media into a plastic germination tray. Each tray

consisted of 100 seeds and the test was replicated three times according to the guidelines of

ISTA (2007). The germination tray was then kept under room condition (25±2 0C) for

incubation. The germination percentage was calculated based on normal seedlings obtained and

the total number of seeds set for germination.

4) Insect infestation: Insect population refers to the number of insects, which remain in stored

seeds. It was counted by observation with the naked eye. Both dead and live insects were

counted.

5) Disease infestation: The disease infestation of the seed samples of rice and wheat crops was

determined at the Seed Pathology Centre, BAU, Mymensingh. The number of fungus infected

seeds and seedlings were counted for each treatment.

2.14 Data processing and analysis: The data, acquired from questionnaire survey, PRA/FGD and

quality determination of collected seed samples were analyzed through appropriate computer software.

In this regard, Microsoft Excel, Statistical Package for the Social Sciences (SPSS) and MSTAT-C

computer soft wares were used for data entry and analysis to obtain descriptive statistics like mean,

percentage, ANOVA, LSD etc. Multiple Regression and Cobb-Douglas Production Function models

were also employed to determine input use efficiency and technical efficiency of the seed-growing

farmers, respectively. Economic analyses were assessed to determine the BCR, gross margin, marginal

benefit cost ratio of different seed production enterprises.
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3. REVIEW OF LITERATURE

The availability, access, and use of quality seed of adaptable crop varieties, are critical in increasing

agricultural productivity, ensuring food security, and improving farmers livelihoods. Maintaining seed

quality is essential if the variety is to meet the expectation of farmers and consumers. Cereal seeds

require a period of storage prior to planting mainly because of two reasons. Firstly, in most cases there

is a difference of 9-12 months period between the planting time of the first and second crops rightly

justifying the necessity of storage. Also in many instances, a dry storage period is essential for the

freshly harvested seeds of a number of cereal crops in order to attain physiological maturity in

particular with the Aman rice cultivars, which are photosensitive or weakly photosensitive in nature. In

this storage period, seed deterioration occurs, often massively in terms viability, germination and vigor.

Increase in moisture and incidence of insect and disease attacks are common in stored seeds. This issue

has been studied by scientists at home and abroad with particular reference to the status of quality seed

production, preservation and utilization of rice, wheat and maize seed.

3.1 Seed storage and quality

3.1.1 Rice Seed

Huda et al. (1984) studied the quality of modern varieties of rice seed produced and stored by the

farmers in two Thanas of Mymensingh districts. They observed that the quality of majority farmers`

seed was as good as the BADC seed. Sattar and Hossain (1986) also observed similar findings in aus

rice.

Huda (1993) further evaluated of quality of certified seed and farmers` seed. It was noted that the

quality of farmers’ seed was not satisfactory in most of the cases but there were some farmers whose

seed was of high standard.

Probert et al. (2007) reported that the quality of seed-conservation, collection, and hence their value for

species reintroduction or restoration is critically dependent on factors operating in the period between

the point of collection and arrival at environmentally controlled processing and storage facilities.

However, because seed moisture levels can be considerably higher than when equilibrated with ambient

relative humidity, post-harvest handling decisions should ideally be informed by measurements of seed

moisture at the time of collection, and subsequently seed moisture should be monitored during transit.

Macedo et al. (1999) observed that the seeds had good storability in ambient conditions. During the

storage period, there was no difference in the physiological quality of the rice seeds between the multi-

wall paper and polyethylene bags. The reduction of the physiological seed quality during the storage

period began at the 8th month for one cultivar and at the 10th month for the other.

Adhikarinayake et al. (2006) evaluated the storage system in terms of paddy quality and mass loss.

After 6 months storage, mass loss was 0.4% in the airtight storage system, based on a ferro-cement bin
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and 2.1% in the control. Head rice yield was 35.8% in the bin and 27.3% in the control. Germination

rate, however, decreased from 85% to 0% in the airtight bin, whereas it was still 38% in the control.

The study has shown that airtight ferro-cement bins provided a safe and convenient method for farmers

in the tropics to preserve their harvest for later sale at a higher price.

Bam et al. (2007) noted that improved upland rice cultivars stored poorly compared to farmers'

traditional cultivars. Therefore a survey was conducted to get an insight into farmers' seed production

and storage practices that are likely to affect seed quality in storage. Germination loss in storage was

rapid at high moisture content and slow at low moisture content. Between 60 and 80% of seeds

germinated after six months storage at 12.8% moisture content. There is a need to improve seed quality

of improved cultivars if farmers are to benefit from their higher yields and grain quality and to improve

storage practices.

Schuch et al. (2006) revealed that with the airtight storage, it is possible to store seeds up to 90 days

with seed moisture content below 15% and up to 180 days when the seeds are stored with less than 13%

moisture content.

Alam et al. (2009a) evaluated the efficiency of some storage devices on the seed quality of T.aman rice.

USA organic cocoon, Germax cocoon, IRRI made storage bag, rexine cocoon and thick poly bag

maintained lower moisture content below the critical level (14%) and maintained an excellent

germination rate (>90%) compared to polythene and gunny bag. Seed vigour, shoot and root growth

were significantly retained when seeds were stored in polythene type of bags and rexine cocoon as

these devices were able to maintain a fair germination range of 82-87%.

Alam et al. (2009b) investigated the efficiency of storage devices on seed quality of Boro rice and

reported that germination (%) of Boro seeds stored in organic cocoon was significantly the highest

(91%) compared to that of rexine cocoon (87%), polythene bag (80%), polythene in gunny bag (79.6)

and gunny bag (68%). Seeds stored in organic cocoon performed better in maintaining higher

germination due to lower moisture content (12.10%) below the critical level (14%), reduced oxygen

level (4.9%) and higher proportion of dead insects (97%) caused by reduced oxygen.

Rahman et al. (2003a) conducted a storage experiment with Boro rice seeds collected from 70 farm

families of Rajshahi district and observed that seed germination, insect damaged seeds, discolored seeds

and number of insects ranged from 86.20 to 93.39%, 0.20 to 0.93%, 2.00 to 14.36% and 0.20 to 2.07

per 100g rice seeds, respectively depending on the containers and additives used.

Rahman et al. (2003b) conducted an experiment in Habigonj district in Bangladesh and reported that

moisture content and germination of farmers stored rice seeds varied from 11.7 to 16.5% and 71 to

78%, respectively with respect to containers and additives used.

Rahman (2002) collected T.aman rice seed cv. BR11 from farmers’ storage in different containers and

tested for determining the moisture content and germination. The moisture content of the seed in



1111

different storage containers ranged from 12.30 to 14.14% and the germination capacity ranged from

84.06 to 87.94% depending on different storage containers.

Fakir et al. (2003) studied the effect of different containers and additives on the quality of Boro rice

seed. Moisture content, germination and diseased seedlings were recorded ranging from 12.87% to

13.30%, 88.33 to 95.83% and 1.67 to 3.83%, respectively with respect to storage containers and

additives used. Prevalence of storage fungi and field fungi ranged from 2.83 to 35.0% and 1.33 to

11.50%, respectively. Number of insect damage seeds and insect population during storage period

ranged from 5-79 and 4.60 to 70.00 per 100g seed, respectively.

Conducting a storage experiment with Boro rice seeds collected from 70 farm families of Rajshahi

district, Rahman et al. (2003 a) observed that seed germination, insect damaged seeds and number of

insects ranged from 86.20 to 93.39%, 0.20 to 0.93% and 0.20 to 2.07 per 100g rice seeds, respectively

depending on the containers and additives used.

Probert et al. (2007) reported that the quality of seed-conservation, collection, and hence their value for

species reintroduction or restoration, is critically dependent on factors operating in the period between

the point of collection and arrival at environmentally controlled processing and storage facilities.

However, because seed moisture levels can be considerably higher than when equilibrated with ambient

relative humidity, post-harvest handling decisions should ideally be informed by measurements of seed

moisture at the time of collection, and subsequently seed moisture should be monitored during transit.

Vig et al. (2005) examined the quality of 15 rice seed samples collected from farmers in Punjab, India.

Three samples (local cultivar and PR 8) were of low physical purity (93-95%), as the samples did not

meet the minimum requirement of pure seed fraction (98%). Two samples had inert matter (including

broken seeds, empty glumes, sand, stone, chaff and leaves) more than the certification limit (2.0%). The

moisture content of the 15 samples ranged from 8.5 to 10.7%, which was within the prescribed limit.

The germination percentage was 78-99%. The sample showed a germination percentage below the

prescribed standard (80%), i.e. PR 8 (79%) and PR 111 (78%). Two samples (Padma and local

cultivars) had Tilletia barclayana infection (0.55-0.60%) that exceeded the prescribed limit (0.50%).

Dadalani et al. (2003) reported that quality seed is important for good plant stand and high yield. Care

is needed not only in selecting a suitable variety but also in using seeds having high levels of purity,

germination and sanitation. In Bangladesh, about 20% loss of grain occurs during commercial storage

of rice due to various factors. Being self-pollinated, maintenance of genetic purity is simple in rice and

rice seeds. Hence, the farmer can use the farmer-saved seed of a good variety for two to three years,

without replacing with certified seed, if care is taken from harvest to next sowing in maintaining seed

quality.
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3.1.2 Wheat Seed

Several studies conducted by a number of scientists at home and abroad regarding the status of quality

seed production, preservation and utilization of wheat seed at farmers’ level are described below:

Page et al. (2009) reported a ‘bottom-up’ system of wheat seed technology transfer that was piloted in

north–west Bangladesh with 45 mainly marginal (food insecure) farming families. The system was

devised following a survey which indicated that such farmers can obtain a 52% increase in wheat grain

yield and extra income by switching from the old Kanchan variety to the newer, heat and disease-

tolerant Shatabdi variety. The bottom-up wheat seed dissemination system involved the creation of an

enabling environment that allowed poor and ultra-poor farmers to store and sell selected seed of

recently released wheat varieties. More than 50% of their seed was high quality, stored during the

monsoon season and marketed to other farmers just prior to the following wheat season.

Malaker et al. (2008) observed that the seed moisture content and black point severities were highest in

dole resulting in the lowest percentage of seed germination. The highest germination percentage was

observed under storage in refrigerator followed by polyethylene bag, tin container and earthen pitcher.

The moisture content and black point infection increased and seed germination decreased with the

increase of storage period. Prior to storage in April, the seed germination was 95%, which decreased to

about 75% at the end often months of storage (in January). Various fungal floras associated with wheat

seeds differed in their prevalence depending on the length of storage period and types of container used

for storage.

Huda (1993) evaluated of quality of certified seed and farmers seed. He noted that the quality of

farmers’ seed was not satisfactory in most of the cases but he opined that there were some farmers their

seed is of high standard.

Planting of poor seed quality results in poor crop stands and become a significant factor affecting wheat

productivity at farmers’ level, which can be determined by standard germination test (Elias et al.,

2004).

Bishaw et al. (2007) reported that modern varieties are backbone of formal seed industry. The

availability, access, and use of quality seed of adaptable crop varieties, are critical in increasing

agricultural productivity, ensuring food security, and improving farmers livelihoods. Maintaining seed

quality is essential if the variety is to meet the expectation of farmers and consumers.

Planting of poor seed quality results in poor crop stands and become a significant factor affecting wheat

productivity at farmers’ level, which can be determined by standard germination test (Elias et al.,

2004).

Baksh (1997) reported that only 37% farmers used their own stored seed and the rest 63% purchased

from other sources of which 14% from BADC dealers.
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3.1.3 Maize Seed

Research works on maize seed production is relatively scanty compared to that of rice and wheat. Some

pertinent literatures describing the seed production at farmers` level is cited below:

In an investigation, Guberac et al. (2003) stored seeds of maize in hermetic glass containers at an air

temperature of 20 0C and a relative humidity of 65%. The moisture level in stored seeds was 13%. After

5 years, statistically highly significant associations (P < 0.01) were found between storage longevity

and seed germination. Germination of maize seed was high (between 97.25%) after harvest. The

germination level decreased for maize, on average by 38%, over the 5 years of storage. The lowest

germination value for maize seed was 36.0%. The results showed that germination of all investigated

cereals seeds was negatively correlated with storage longevity.

Antonello et al. (2009) evaluated the physical, physiological and sanitary quality of three varieties of

maize seeds, stored for six months in plastic packaging and cotton bags. Germination, quantification of

insect damage and seed health were examined. In the plastic packaging storage, the germination was

higher and the presence of insect pests was lower. The storage in cotton bag reduced the seeds quality

due to the presence of insect pests and the high incidence of Fusarium, Penicillium and Aspergillus.

The storage in plastic package provided the maintenance of seed quality, with a lower incidence of

insects and fungi when compared to that of cotton bags.

3.2 Seed Production and Marketing (Rice, Wheat and Maize)

The seed industry in Bangladesh comprises of both public and private sector initiatives. In the private

sector, there are more than 100 companies involved, with over 5000 registered seed dealers operating

across the country. The recent expansion of the private sector seed companies has resulted in the

engagement of thousands of contract seed growing farmers into the formal seed production chain,

leading to improved livelihoods amongst the rural community (Anon, 2007).

In Bangladesh, the public sector can meet up only 5-6% of the total rice seed demand, which is some

0.8 million tons every year. Bangladesh Agricultural Development Corporation (BADC) is the major

supplier of this seed and therefore, it has the mandate to produce and supply quality seeds of the

notified crops (rice, wheat, potato, jute and sugarcane). Private sector participation, which is relatively a

new development, is mainly confined to the marketing of hybrid seeds of vegetables, corn, oilseeds,

fruits, and more recently, hybrid rice seeds that are being imported (Hossain et al., 2002).

A study conducted by Panthee (1995) argued that the private sector should be allowed to produce

market and distribute seed, and with the establishment of local storage facilities, it would reduce the

costs and increase efficiency of seed production.

The total demand of rice (HYV and hybrid), wheat and maize seeds in Bangladesh is 313955 tons,

72000 tons and 3300 tons, respectively. The public rector (BADC, BRRI, DAE etc.) could supply only

74314 tons, 19051 tons and 233 tons, respectively which are 23.67%, 26.46% and 7.06% of the total
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demand. Besides, the amounts of rice and maize seeds supplied by private sector are 3350 tons and

3000 tons, which comprise about 1.07% and 90.91% of the total demand, respectively. The market

price of cereal seeds (rice, wheat and maize) used in the country is 124 million USD for HYV rice, 71

million USD for hybrid rice (price of 25000 ton), 26 million USD for wheat and 5 million USD for

maize. It can be noted that the private sectors still are not involved with the wheat seed marketing. With

regards to rice seed in 2006, an additional 1 million hectare of land was brought under hybrid rice

production. This required 11400 tons of seed, and of these, 1800 tons was locally supplied while the

rest was imported. The production, marketing and import of the entire volume of the hybrid rice seed

were undertaken by the private sector. However, hybrid rice seed accounts for less than 5% of total rice

seed requirement (MoA, 2006).

Mele et al. (2005) reported that poor farmers need better and more affordable access to quality seed in

order to improve their livelihood. Over three years (2001-2004), the national NGO Agricultural

Advisory Society (AAS) developed an innovative of decentralized quality seed production and

distribution system in Bangladesh under the PETRRA (Poverty Elimination through Rice Research

Assistance) project, called `Farmseed’. In this regard, AAS formed a strategic network with 64 NGOs

and community-based organizations (CBOs), of which 50% of them remained viable partners. From a

large number of rice varieties, the communities selected the three most suitable ones during on-farm

demonstrations. AAS started selling foundation seed of these varieties in three-kilogram bags to

resource-poor farmers groups on a seasonal basis, and trained them in the field. Women’s groups

received training on post-harvest, while other villagers learnt about quality seed through the regular

programme of field days and by interacting with the community seed producers. It was observed that

the farmers-produced quality seed easily fetched some 25% higher price than common farm-saved seed.

At the same time, community members’ exchanges of seed or seedlings for good consumption rice,

functioned more as social glue than as a profit-making business. Once local capacity is built, the

systems showed promising signs of sustainability by recovering costs through the production and sales

of foundation seed. By 2004, modern rice varieties have reached about 20000 farmers through the

involvement a similar number of seed producers.

In Bangladesh under the PETRRA project, depending on the variety and local conditions, farmers

assigned between 30-70% of their field to rice seed production. Each seed-producing household used

their own specific strategy to produce, store, consume, sell and exchange seed or seedlings. The project

impact assessment was conducted by Mele (2005), who reported that the farmers kept about 10-20% of

the seed they produced, and sold or exchanged the rest within the community. From 2001 to 2004,

exchange of seed increased from 5% to more than 30% in the project area.

Banu et al. (2004) studied that 64% of Bangladeshi farmers used their own wheat seed year after year,

or 26% purchased from other farmers in local markets. Only 10% of the seed is used to purchase from
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governments’ seed suppliers. As a result, poor seed quality is a significant factor affecting wheat

productivity at the farmers’ level in Bangladesh.

Hasan (2006) recorded 14.74% higher yield of wheat when farmers used seeds from institutional

sources instead of own processed seeds. Even 6.87% higher yield was obtained in case of own

processed seed to the seed collected from local market and neighbors.

The annual demand for maize seed in Bangladesh is about 3000 t of hybrid seed. In 2006-07 the

expected seed supply was about 200 t by government agencies, principally BADC and BARI.

Bangladesh Rural Advancement Committee (BRAC) was expected to produce 900 t, while private

companies (principally Supreme Seed and East-West Seed) were supposed to produce another 100 t.

The remainder (around 60%) was met from imports, mainly from Thailand, India, Vietnam, and a few

other countries. Therefore, maize production in Bangladesh currently relies heavily on imported seed

(Ali et al., 2008).

Ali et al. (2008) studied that uncertain availability of hybrid maize seed in nearby markets at a fair price

can sometimes cause resource-poor farmers in Bangladesh to use recycled seed harvested from the

previous year maize crops planted with F1 hybrid seed. In 2007-08, hybrid maize seed prices were at

least Tk. 300-400/kg. Unavailability of hybrid seed is an issue in more remote or non-traditional maize

growing areas. It is estimated that around 20-25% of maize farmers are using seed recycled from

hybrids across the country (personal communication OFRD, Kushtia and Rajshahi offices). This results

in 20-40% lower yield (personal communications with farmers and CIMMYT Office in Bangladesh,

2005; 2006).

Ali et al. (2008) further reported that among the competitive crops in the Rabi season, hybrid maize has

clear superiority over irrigated winter Boro rice and wheat. While maize is a high input crop, it has a

very high output as well in Bangladesh (averaging 5.7 t/ha grain) that makes it more than two times as

economic as wheat or Boro rice on the basis of per unit of land productivity. This study revealed that

hybrid maize can earn Tk. 49,000/ha, whereas less than 50% could be earned from Boro rice (Tk.

20,532/ha) or wheat (Tk. 20,680/ha). The benefit cost ratio of hybrid maize production was also higher

(2.4) than each of Boro rice (1.53) and wheat (1.85).

3.3 Farmers’ Training

Mele at al. (2005) developed four videos with village women on seed sorting, flotation, drying and

storage to improve the seed quality at on-farm condition under the PETRRA project in Bangladesh. The

seed drying and storage programmes created new knowledge on evaporation and porosity and presented

it alongside local seed storage practices, resulting in a high level of experimentation. After seeing the

videos about 40% of the women changed their mind and switched to new seed drying practices. The use

of botanicals such as neem, bishkatali and tobacco leaves in storage containers increased from 5% to
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75% after video show and from 25% to 55% with farmer-to-farmer extension. After watching the

videos, 85% of the women tried out different storage containers, mainly smaller and more airtight ones.

Haque et al. (2007) carried out an experiment at Babugonj, Barisal to investigate the health,

germination and seedling vigor of the farmers produced rice seeds and to compare the health and

quality of seeds produced by trained and untrained farmers. Maximum pure seed (99.01%) was found in

seed samples of trained farmers and minimum (96.19%) in untrained farmers. 67.7% healthy seeds

were recorded in seed samples of trained farmers and 48.41% in untrained farmer’s samples. Seeds of

trained farmers gave maximum germination (81.5%) and also yielded maximum number of healthy

seedlings (76.6%). The seeds of untrained farmers had very low germination (62.2%), highest number

of diseases (6.8%) and lowest number of normal seedlings (48.6%).

Baksh et al. (1999) conducted a whole-family training impact study in Dinajpur and reported that the

Whole Family Training had a great impact on seed rate. The trained farmers used the seed rate that is

closer to the recommended rate and farmers could save a huge amount of wheat seed i.e. about 47

kg/ha, equaling to Tk. 658/ha (@ of Tk. 14/ kg). However, the trained farmers were able to harvest

higher yields compared with the national average as well as the district average. Seed production by

grower families increased by 40% using self-stored seed, Tk. 600 per hectare was saved by storing their

own seed for eight months from wheat harvest to sowing. Seed storage in own house increased from

37% to 76%, increased economic return from higher yields up to Tk. 3,600 per hectare. About

27% farmers isolated/selected a wheat area in the field for seed production and had done rouging to

maintain the purity of the seeds. About 76% farmers stored their own seed for the next year’s use with

an average quantity of 78 kg per family, although before training, only 37% farmers stored seed.

Trained farmers were more conscious to keep seed, with about 55% (41%+13%+1%) farmers using

Polythene bags to store seed followed by Biscuit tin (22% =7%+13%+2%). Trained framers were more

aware of seed storage than the non-trained farmers with 37% having dried their seed in the mid-time of

storage period.

The reviews presented above on rice, wheat and maize crops clearly reveal that seed production and

supply scenarios in Bangladesh are still a case of farmers’ dependence. But in most of the cases, the

quality of farmers-grown seed is not of good quality as like as the certified seed. Because almost all the

farmers do not follow recommended pre- and post-harvest practices for cereal seed production and its

quality control regarding varietal maintenance, modern production technologies, seed storage etc.

Therefore, the quality standard as well as price of farmers’ homegrown seed is very low than that of

certified seed. If the farmers are to be motivated at community level through appropriate measures like

supply of foundation seed and fertilizers under affordable price, whole-family training on seed

production and post harvest activities, field demonstration, linking with seed marketing agencies, then

they could be able to produce quality seed of cereal crops. Moreover, the traditional seed storage

system should be improved by using low cost local inputs for maintaining the quality of stored seed.
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Therefore, under the present study it is important to investigate the whole cereal crop production system

including the seed supply, crop and seed production packages followed, post-harvest activities and

storage system under different categories of farmers (large, medium and small) in order to formulate

policy recommendations and making the availability of quality seed of cereal crops at farmers’ level for

the improvement of food security in Bangladesh.



4. RESULTS AND DISCUSSION

The study comprised the analysis and interpretation of data obtained by interviewing 150 farmers for

each of rice, wheat and maize belonging to small, medium and large categories in three locations of

Bangladesh. Altogether 1350 interview schedules were examined and the analyzed data are presented

here in Tables and Graphs with relevant statistics. The results on PRA and FGD and data on laboratory

analyses of the homegrown seed samples procured from the farmers prior to planting are also

incorporated here and discussed.

4.1 STUDY ON RICE CROP

4.1.1 Socio-economic scenario of rice farmers

Socioeconomic status is an economic and at the same time a social standard/measure of a person's work

experience and position in society relative to others, based on income, education, and occupation. The

socio-economic factors influence farmers’ decisions as to which crop/variety is to be grown, which

enterprise is to be run and so on. There are some socio economic factors, which have influences even

on the particular crop production practice are to be followed, which might have significant impact on

crop yield and productivity. Farm size, farmers` education level, technical knowledge of the farmers,

training and farming experience etc. may have positive relationship with crop yield. And the factors like

farmers low income, lack of personal and interpersonal communication skill, less exposure to media

etc. might have negative relationship with crop yield and productivity (Baksh and Rabbani, 2001).

The socio-economic profile of rice growing farmers in the surveyed areas as indicated in Table 4.1.1

through Annexes 2-4 expresses that the farming experience of large farmers was the highest followed

by medium farmers but the small farmer category had the lowest experience almost in all the study

areas. In the case of linkage with NGO, the small farmers had more linkage (63, 44 and 42% in

Rajshahi, Rangpur and Jessore, respectively) followed by medium farmers because of their high

demands for agricultural credit, inputs and training. The larger farmers had the lowest linkage (23, 18

and 12% in Rajshahi, Rangpur and Jessore, respectively) with the NGOs. The annual income and its

share from seed portion were highest for large farmers followed by medium farmers while the value

was the lowest for the small farmers. Considering 3 sites, the farmers’ linkage with NGOs was the

highest (44.33%) in Rajshahi compared to Rangpur (33.33%). The average share of seed income was

3.12%.

It is well established that different socio-economic factors like education level, farming experience,

farm size, linking with GO/NGOs, annual income etc. play a significant role in the adoption process of

modern agricultural technologies among the farmers. The farmers who have the higher socio-economic

status could easily adopt the modern technologies or take any risk of the new technologies for up

scaling their agricultural production. On the other hand, the farmers of poor socio-economic group are

traditionally reluctant to adopt these technologies due to their limited resources and lower education

level. Moreover, the success of modern agriculture is dependent on the farmers’ knowledge and
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experience along with available inputs. Therefore, it can be said that the socio-economic situation of

farmers affect the decision making process in agricultural activities.

Table 4.1.1 Socio-economic scenarios of rice farmers in the study areas

Characteristics
Socio-economic scenario of rice farmers

Rajshahi Rangpur Jessore Average (all sites)
Yrs. Of schooling 7.59 8.10 8.95 8.21
Farming experience (yrs.) 15.24 20.67 27.67 21.19
Family size (no.) 6.05 6.82 5.65 6.17
Farm size (dec) 362 406 342 370
Link with NGO (%) 44.33 33.33 26.67 34.78
Annual income (Tk.) 51363 32975 46445 43594
Share of seed income (%) 3.46 3.00 2.90 3.12

4.1.2 Major occupation of rice farmers

A large percentage of rice growing farmers depend for their livelihood on agriculture (average of 93, 96

and 91% in Rajshahi, Rangpur and Jessore, respectively). On the other hand, a small percentage of

farmers accepted business and service as profession in all the study sites (Table 4.1.2). For all the study

areas, the average percentage of agriculture occupation was 93.3.

Table 4.1.2 Major occupation of rice farmers in the study areas

Farmers’ category Major occupation (%)
Agriculture Business Service Total

Rajshahi
Large 95 3 2 100
Medium 91 6 3 100
Small 94 6 0 100

Average 93 5 2 100
CV (%) 9.2 8.9 6.4 -

Rangpur
Large 97 2 1 100
Medium 93 4 3 100
Small 95 2 3 100

Average 96 3 2 100
CV (%) 10.5 7.5 3.4 -

Jessore
Large 91 4 5 100
Medium 87 6 7 100
Small 96 2 2 100

Average 91 4 5 100
CV (%) 12.6 10.3 8.7 -

Average (all sites) 93.3 4.0 3.0 100.0

4.1.3 Family and farm size of rice farmers

The average family size in Rajshahi, Rangpur and Jessore sites was 6.05, 6.82 and 8.95

members/family, respectively (Table 4.1.3). Large farm family comprised higher number of family

members followed by medium family and the small farm family consisted of lowest number of the

family members. In respect of farm size, the large farmers of the 3 sites had 734 dec, 850 dec and 596
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dec of own land/farm family, respectively. Irrespective of farmers’ categories, the average own

lands/family was 390 dec, 411 dec and 337 dec/farm family in Rajshahi, Rangpur and Jessore,

respectively. On the other hand, the total average of operated lands by the farmers in Rajshahi, Rangpur

and Jessore was 362 dec, 406 dec and 342 dec/farm family, respectively.

Table 4.1.3 Average family and farm size of rice farmers in the study areas

Farmers’ category
Family size (no.) Farm size (decimal)

Total operated
land (decimal)Male Female Total Own land

Rented/
Mortgage in

Rented/
Mortgage out

1 2 3 4 5 6 7 8 (5+6-7)
Rajshahi

Large 3.37 3.06 6.42 734 165 173 722
Medium 3.27 2.67 5.94 288 108 128 228
Small 3.15 2.65 5.79 148 111 85 137

Average 3.26 2.79 6.05 390 128 128 362
CV (%) 2.23 2.78 6.71 23.32 18.41 25.12 26.53

Rangpur
Large 3.94 3.52 7.46 850 44 91 804
Medium 4.13 3.06 7.19 295 35 20 309
Small 3.04 2.78 5.82 88 29 10 105

Average 3.47 3.35 6.82 411 36 40 406
CV (%) 2.41 1.84 7.32 21.35 15.43 19.74 25.41

Jessore
Large 3.60 2.94 6.54 596 128 209 571
Medium 3.04 2.78 5.82 285 105 60 309
Small 2.48 2.10 4.58 130 67 58 146

Average 3.04 2.61 5.65 337 100 109 342
CV (%) 2.47 3.17 7.54 16.41 24.53 23.27 27.20

Average (all sites) 3.3 2.9 6.2 379.3 88.0 92.3 370.0

4.1.4 Preference ranking of information sources used by the rice farmers

The PRA results in Rajshahi showed that the information sources presently used by the farmers are

DAE, neighboring farmer, seed dealer, radio, TV, newspaper, companies and NGO (Table 4.1.4). The

respondents put their score and ranked the sources of information. According to their opinion, DAE

ranked 1st and scored 79 points followed by neighboring farmer with 72 points. Farmers were getting

information from dealer as their 3rd choice with a total score of 68. Print and electronic media captured

4th position scoring 55 points.

In Rangpur, the respondent farmers gave DAE the highest point (79) and ranked 1st followed by

experienced farmers with 58 points (Table 4.1.4). They mentioned the name of dealer as their third

information source scoring 46 points. They also indicated that electronic and print media and

companies were other sources of information.

Most of the respondents in Jessore used DAE as their first information source. They also mentioned that

they had no other good alternative and easy media except DAE. Next to DAE, farmers also receive

information from neighboring farmers and dealers to some extent. In summary, it is very clear from the
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findings that the farming community people prefer DAE, neighboring farmer, dealer, print and

electronic media, companies, as their sources of information media.

Table 4.1.4 Preference of information sources used by the rice farmers in the study areas

Source of information
Rajshahi Rangpur Jessore

Score Rank Score Rank Score Rank
DAE 79 1st 79 1st 44 1st
Neighboring farmers 72 2nd 58 2nd 42 2nd

Dealers 68 3rd 46 3rd 42 2nd

Radio, TV, newspaper 55 4th 42 4th 38 3rd

Companies 45 6th 38 5th 30 4th

NGOs 49 5th - - - -
Relatives - - - - 29 5th

4.1.5 Sources of Technological Support

The Venn diagram on the technological support as received by the rice farmers in Rajshahi shows that

DAE, BADC, dealer, other farmers, DTW driver and BARI provided technical support and advice to

the villagers (Fig. 4.1.1). As the farmers mentioned that DAE was the biggest organization followed by

BARI, BADC and Dealer. Experienced farmer and DTW driver jointly were the smallest source of

technological support providers. The diagram further shows that DAE was the most dependable and

closer organization for the participants. Other farmers and dealers also helped the participants by giving

advice as and when necessary. Therefore, these two sources are also familiar to the farmers. Farmers

also used to go to the DTW driver to get advice. Representatives of BARI sometimes visited the

farmers homestead and gave necessary advice.

For Rangpur, the Fig. 4.1.1 indicates that the rice farmers in the study area used only four sources for

their technological support. Among them DAE was the biggest organization followed by ‘Commercial

Bank’ they opined. Actually the Commercial Bank provides financial support to the farmers for

purchasing of quality seed, fertilizers and agricultural machineries and thus farmers consider Bank as

their sources of technical support. Farmers further indicated that according to them, BADC was the

third biggest organization in the area. As per experience of the participants DAE was the closest source

to them to receive technological support through SAAO. In spite of the smallest in size, other farmers

were also closer to the participants to get advice regarding cultivation.  Like other areas, farmers of

Jessore did not consider Bank as their close organization.

The Venn diagram showed that DAE, BADC, NGO, experienced farmers and bank provided technical

support and advice to the villagers of Jessore (Fig. 4.1.1). As the farmers mentioned, DAE was the

biggest organization followed by BADC, bank and NGOs. Experienced farmer was the smallest source

of technological support. Venn diagram further shows that DAE was the most dependable and closer

organization of the participants. Farmers occasionally used to go to the Bank to receive credit. But only

a few could manage to borrow loan from bank. Therefore, bank’s position was far away from the

farmers.
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Legend:

Bijoynagar, Rajshahi

Isali, Jessore

Sullipara, Rangpur

Fig. 4.1.1 Venn diagram showing source of technological support received by rice farmers in the
study areas

4.1.6 Services received by the farmers from GO/NGOs

The different categories of sample farmers received various types of services from GO/NGOs. The

small farmers at all the study sites had much more linkage with the local NGOs mainly for agricultural

loan (Table 4.1.5). But the large farmers had the main linkage with the Commercial Bank. A few large

farmers received the services from NGOs. The NGOs those who worked in the study areas were

BRAC, ASA, Thangamara, PROSIKA, TMSS, Jubo Unnyan, RSK, DAM, IPM, Sonchita, JUS, Sishu

Niloy, Somiti, PBSS, AEKT etc. The NGOs used to assist the farmers by providing loan, inputs,

training and advice. It is also observed that an average of 22.0% farmers received different services in the

study areas.
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Table 4.1.5 Linkage of the family members to NGO, society, LG etc. in the study areas

Farmers’ category
% Farmers received services

Organization
Advice Loan/Input Training Total

Rajshahi
Large 2 2 1 5

BRAC, ASA, BARI, Thangamara,
PROSIKAMedium 4 5 2 11

Small 8 14 15 37
Average 5 7 6 18
CV (%) 10.32 22.23 28.74 27.21

Rangpur
Large 3 4 3 10

BRAC, Janata Bank, GB, Krishi
Bank, TMSS, Jubo Unnyan, ASAMedium 7 12 7 26

Small 16 31 21 68
Average 9 16 10 35
CV (%) 18.79 16.34 10.23 21.14

Jessore
Large 1 1 1 3

RSK, BRAC, DAM, IPM, Sonchita,
JUS, Sishu Niloy, Somiti, PBSS,
AEKT

Medium 3 2 3 8
Small 8 11 9 28

Average 4 5 4 13
CV (%) 8.74 12.36 15.41 23.15

Average (all sites) 6.0 9.3 6.7 22.0

4.1.7 Major cropping patterns practised by the rice farmers

The farmers in the study areas practiced a numbers of rice based cropping patterns. In Rajshahi, the

Boro-Fallow-T.aman and Boro-T.aus-T.aman cropping patterns were the major ones, which were

practiced by 35 and 31% farmers, respectively (Table 4.1.6). On the other hand the patterns, Boro-

Fallow-T.aman and Potato-Maize-T.aman patterns, were practiced by 53 and 16% farmers,

respectively in Rangpur while in Jessore, Boro-Fallow-T.aman and Mustard-Fallow-T.aman cropping

patterns were practiced by 53 and 61% farmers, respectively.

Table 4.1.6 Major rice based cropping patterns practised by the farmers in the study areas

Rajshahi Rangpur Jessore

Cropping pattern
%

Farmer
Cropping pattern

%
Farmer

Cropping pattern
%

Farmer
Boro-Fallow-
T.aman 35

Boro-Fallow-T.aman
53

Boro-Fallow-T.aman
61

Boro-T.aus-
T.aman 31

Potato-Maize-T.aman
16

Mustard-Fallow-T.aman
10

Mustard-Boro-T.
aman 12

Wheat-Jute-T.aman
13

Mustard-Jute-T.aman
9

Tomato-Boro-
T.aus 6

Potato-Jute-T.aman
7

Others 20

Others 16 Others 10
Total 100 100 100

4.1.8 Time line of rice grain/seed production

The time lines of rice grain/seed production collected through PRA from all the study areas are

presented in Table 4.1.7. It is observed that before 1971 (Pakistan period) the farmers of Rajshahi

cultivated local varieties of rice and preserved seed for their own use. Varieties were Singashail,

Kadamshail, Edurshail, Lal dhan, Lagrashail and Kalochina with very level of low yield ranging from

2.0-2.5 t/ha.  During 1990s, a good number of HYV was introduced which improved the yield up to
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4.0 t/ha but still the farmers used their own produced seed. In the recent years, farmers grow modern

varieties and hybrid of rice for their family consumption. They use a small portion of their produce

(excepting the hybrid rice) to be used as seed for the next crop.

In Rangpur, the farmers for their own use introduced the rice seed production during 1970-71. Rice

varieties like IR 20, Joshoa, Panishail, Dhepa, Motukshail etc. were cultivated at that time. The yield

was around 2.5 t ha-1. After 15 years most of the local varieties were replaced by modern rice varieties

and the yield was uplifted from 2.5 t to 5.5 t ha-1. In recent years, most of the farmers of the study area

grow modern rice like BR11, BRRI dhan28, BRRI dhan29, BRRI dhan41 for home consumption &

marketing and for seed purpose.

During 1990s, only seven rice varieties were cultivated in Jessore site. It is clearly evident that the

number of rice varieties increased gradually in during the period 2000-2008. It is observed that the

farmers used gunny bag, earthen pot and plastic barrel to preserve seeds during 1990 to 2000. In

recent years farmers in addition mostly prefer polythene bag to store rice seeds in the study area. It is

further observed from Table 4.1.7 that during 1990s brown spot disease affected most of the tillers,

which reduced yield. Again during 2000s rice yield was tremendously reduced due to the infestation

of rice hispa. Respondents reported that they often get bad quality seeds even from BADC.

Table 4.1.7 Time line of rice seed production in the study areas

Period Variety Yield (t/ha)

Bijoynagar village (Rajshahi)

Before
1971

Singashail, Kadamshail, Edurshail, Lal dhan, Lagrashail, Kalochina 2.0-2.5

1990
Latishail, BR10, Swarna, Lal sharna, Guti swarna, BR11, Parija,
BRRI dhan28, IR20, BR21, IR36, Herita

3.5-4.0

2008
BR11, BRRI dhan28, BRRI dhan29, BRRI dhan39, Parija, Swarna-2,
Guti swarma

4.5-5.0

Sullipara village (Rangpur)

1970-71 IR20, Naijarshail, Joshoa, Panishail, Dhepa, Motukshail 2.0-2.5

1990-91 Chaina, BR3, BR8, BR9, BR14, Pajam, Iratom, Taipe 177 5.0-5.5

2007-08 BR11, BRRI dhan28, BRRI dhan29, BRRI dhan41, Jagoran, Taipe
177

6.5-7.0

Isali village (Jessore)
1990 BR8, BR10, BR11, Ratishail, Ratna, Iratom, China 3.0-3.5

2000
BR10, BR22, BR23, BRRI dhan28, BRRI dhan29, BRRI dhan30,
Swarna, Miniket

4.0-4.5

2008
BR10, BR22, BRRI dhan28, BRRI dhan29, BRRI dhan30, Ranjit,
GS, Miniket Kajallata

4.5-5.0

4.1.9 Rice variety used at farmers’ field
The Boro rice varieties, BRRI dhan 28 and BRRI dhan 29, were widely cultivated by the farmers at

all the study sites. But in aman season, the introduced variety Swarna was cultivated by a major

percentage farmers over the sites (Table 4.1.8). In Jessore,  Miniket was also popular in Boro season,

and BR10 & BRRI dhan 30 in aman season. Besides, the farmers of the study areas cultivated
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different hybrid varieties of rice like Heera, Chamak, Jagoron, Falon, Aloron, Lal Teer, Aftab, ACI,

Moyna, Chalakee, Rysor 101 and GS1.

Table 4.1.8 Rice variety used at farmers’ field in the study areas during 2008-2009

Rice
Study areas

Rajshahi Rangpur Jessore
Boro BRRI dhan 28,

BRRI dhan 29
BRRI dhan 28,
BRRI dhan 29

Miniket, BRRI dhan28, Kajol
lata, BR10, BRRI dhan 29, GS
1 & 2

T. aman Swarna, BR11, BRRI dhan
39

Swarna, BR11, BRRIdhan
39, BRRIdhan 28

BR10, BRRI dhan 30, Swarna,
Ranjit

T.aus Pariza, Nayanmoni - -
Hybrid Hira, Jagoron, Falon Heera, Chamak, Jagoron,

Falon, Aloron, Lal Teer,
Aftab, ACI, Moyna,
Chalakee

Rysor 101, Heera, Jagoron

4.1.10 Matrix ranking of rice varieties in Jessore

Farmers produce seed for their own use in Jessore site. Matrix ranking on variety of rice is shown in

Table 4.1.9. Participants of Isali village of Jessore preferred the rice variety Miniket most both for its

high yield and high market price. Overall ranking shows that Miniket also ranked 1st position scoring

205 points followed by Kajallata (203) and BRRI dhan 28 (181).

Table 4.1.9 Matrix ranking of rice varieties in Jessore

Characteristics
Score

BRRI dhan28 Miniket GS Kajallata
Germination 47 48 45 54
Market price 43 59 30 50
Storage quality 44 50 42 50
Yield 47 48 60 49
Score 181 205 177 203
Rank 3rd 1st 4th 2nd

4.1.11 Dissemination of different rice varieties

The study results reveal that the Boro rice variety BRRI dhan 28 was largely disseminated among the

farmers in all the areas, especially at Rajshahi and Rangpur sites. The average percentage of farmers

who cultivated this variety was  91%, 80%, 12% in Rajshahi, Rangpur and Jessore, respectively

(Table 4.1.10). But the other Boro rice variety BRRI dhan 29 was cultivated by an average of 6%,

13% and 3% farmers, respectively in all the study areas. Although BRRI dhan 29 could give about 1.0

t/ha more grain yield than that of BRRI dhan 28, the latter variety (BRRI dhan 28) was cultivated

massively at the farmers’ field because of  its shorter duration of lifespan by nearly a month, low

water requirement and finer grain quality. In Jessore site, the Boro variety Miniket was introduced

from India and transplanted by an average of 53% farmers because of its fine grain quality and high

demand in the market. Beside this, the Boro varieties GS 1 & GS 2 and Kajol Lata were cultivated by

an average of 23% and 6% farmers, respectively. Moreover, the hybid Boro rice varieties were grown

by about 5%, 7% and 3% of the farmers in Rajshahi, Rangpur and Jessore, respectively. In Aman

season, an average of 82%, 74% and 14% of the farmers cultivated the Indian variety Swarna in

Rajshahi, Rangpur and Jessore, respectively. The other popular T.aman rice varieties were BR11 for
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Rajshahi and Rangpur sites and BR 10, BRRI dhan 30 and Ranjit for Jessore site. On the other hand,

the T.aus rice varieties Pariza and Nayanmoni  were mostly cultivated in Rajshahi.

From the results of the study some variability was observed in adoption of varieties among different

categories of farmers. Generally the medium and small groups of farmers have a tendency to cultivate

the rice varieties producing higher grain yield with the minimum involvement of inputs (i.e. seed,

fertilizers, irrigation and pesticides) and management practices. It could be mentioned that BRRI dhan

28 (Boro) and Swarna (T.aman) are more adopted rice varieties among the medium and small farmer

groups compared to large farmers in Rajshahi and Rangpur. On the other hand, the small farmers of

Jessore are much interested to cultivate BRRI dhan30 because of its short life cycle and better grain

quality.

The dissemination of rice varieties mainly depends on land/soil type, seed availability, adaptation to

the local agro-climatic conditions, yielding ability of the varieties, grain quality, farmers’ motivational

activities, cooking quality, marketing facilities and consumption behavior of local people (e.g. people

of some areas like course rice but people of other region may consume fine rice). The farmers of the

study areas used different varieties for grain/seed production due to variations of these production

factors. Therefore, the adoption of rice varieties among the different farmer groups of the study areas

differed remarkably.

Table 4.1.10 Dissemination of different rice varieties in the study areas (2008-09)

Rice variety
Cultivated by farmers (%)

Rajshahi Rangpur Jessore
Large Med. Small Av. Large Med. Small Av. Large Med. Small Av.

Boro rice
BRRI dhan28 85 91 97 91 68 82 91 80 12 15 10 12
BRRI dhan29 8 6 3 6 19 11 8 13 4 2 2 3
Miniket - - - - - - - - 57 49 54 53
GS 1 & 2 - - - - - - - - 14 24 30 23
Kajol Lata - - - - - - - - 7 6 4 6
Hybrid rice 7 3 - 5 13 7 1 7 5 4 0 3

Total 100 100 100 - 100 100 100 - 100 100 100 -
T.aman rice

Swarna 73 79 93 82 63 77 82 74 19 14 10 14
BR11 24 20 7 17 37 23 18 26 - - - -
BR10 - - - - - - - - 53 46 27 42
BRRI dhan30 - - - - - - - - 16 31 50 32
BRRI dhan39 3 1 - 1 - - - - - - -
Ranjit - - - - - - - - 12 9 13 11

Total 100 100 100 - 100 100 100 - 100 100 100 -
T.aus rice

Pariza 77 60 72 70 - - - - - - - -
Nayanmoni 23 40 28 30 - - - - - - - -

Total 100 100 100 - - - - - - - - -

Note: Med.-Medium, Av.- Average

4.1.12 Fertilizers used by rice farmers

The survey data in Table 4.1.11 and Annexes 5-7 reveal that all the sampled rice farmers did not

apply all types of fertilizers required for rice crops except urea and that this presumably caused lower

yield of the crop resulting in nutrient mining in soil. The results also show that maximum number of
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large farmers had used all types of fertilizers followed by medium farmers. On the contrary, small

farmers had a low tendency to apply all types of fertilizers because of their low purchase capacity and

also because of high price of fertilizers. Similarly, the small farmers at all sites grew rice crops

without any micronutrient. It is observed that only average 34.4% farmers applied manure for rice

cultivation. The percentage of farmers who applied urea, TSP, MP and Gypsum was 100, 74.9, 56.2

and 66.7, respectively.

Table 4.1.11 Percent of rice farmers using fertilizers in the study areas (2008-09)

Farmers’ category
Average percentage of fertilizer using rice farmers

Manure Urea TSP MP Gypsum Zn
Boro rice

Rajshahi 30 100 73 59 80 3
Rangpur 43 100 87 72 81 19
Jessore 64 100 77 75 82 4

Average (Boro) 45.7 100 79.0 68.7 81.0 8.7
T.aman rice

Rajshahi 38 100 68 57 69 0
Rangpur 52 100 75 67 69 7
Jessore 26 100 78 71 75 2

Average (T.aman) 45.7 100 79.0 68.7 81.0 3
T.aus rice

Rajshahi 19 100 72 35 48 0
Average (T.aus) 19 100 72 35 48 0

Average (all rice) 34.4 100 74.9 56.2 66.7 0

4.1.13 Application of manures and fertilizers for rice grain/seed production (2008-09)

The rates of manure and fertilizers application by the sample farmers for rice grain/seed production

were studied and it is observed that all the farmers applied comparatively lower amount of fertilizers

than that of recommended doses except urea (Table 4.1.12 and Annexes 8-10).

Table 4.1.12 Manure and fertilizer application rate for rice grain cultivation
in the study areas (2008-09)

Farmers’ category
Manure and fertilizer application rate in rice (kg/ha)

Manure Urea TSP MP Gypsum Zn
Boro rice

Rajshahi 2021 372 83 60 57 9
Rangpur 6330 231 61 44 33 2.0
Jessore 3419 336 115 71 110 0

Average 3923 313 86 58 67 3.7
Recommended 6000 371 148 178 100 7.5

T.aman rice
Rajshahi 6181 291 70 31 56 -
Rangpur 4831 229 75 45 91 -
Jessore 4134 248 80 61 92 -
Average 5049 256 75 46 80 -

Recommended 5000 200 74 100 67 10
T.aus rice

Rajshahi 5721 304 68 119 57 -
Average 5721 304 68 119 57 -

Recommended 4000 167 59 89 49 -
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The urea fertilizer was applied comparatively at higher doses than that of the recommended doses.

These imbalance uses of chemical fertilizers might hamper the crop growth leading to land

degradation. Irrespective of all the study areas, the rate of applied urea for Boro rice was slightly low

(313 kg/ha) but in case of T.aman and T.aus rice, it was very high (256 and 304 kg/ha, respectively)

than that of their recommended rates (371, 200 and 167 kg/ha for Boro, T.aman and T.aus,

respectively).

4.1.14 Seed rate for rice grain/seed production

The rice farmers in the study areas used over rate of seed compared to recommended rates except in

Jessore site. The seed rates for Boro rice were 77, 67 and 41 kg/ha in Rajshahi, Rangpur and Jessore,

respectively (Table 4.1.13). Similarly in T.aman season, seed rates of 76, 70 and 50 kg/ha were used

in the study areas, respectively. On the other hand, the seed rate for T.aus rice in Rajshahi was only 73

kg/ha.

It can be noted that the farmers used higher seed rates in the study areas than the recommended ones

across all sites because the seed quality of rice at farmers’ level was inferior compared to that of

certified seed in terms of germination, seedling vigor and seed health. Framers homegrown seed are

often unable to produce sufficient number of healthy seedlings, which are a pre-requisite for achieving

higher grain yield. Under these circumstances, the farmers do not want to take any risk of by using

lower seed rate. That is why, the farmers of all over the study areas traditionally used higher seed rate

to obtain sufficient healthy plant stands for successful crop production. Moreover, after utilizing their

own requirement for rice seedlings, the farmers sell/distribute the left-over rice seedlings to their

neighboring farmers or sometimes sell them at the local markets. On the other hand, some farmers

have a normal tendency to use higher seed rate/ plant population, as they traditionally believe the age-

old concept that higher plant population could increase the grain yield.

Table 4.1.13 Seed rates used for rice grain cultivation in the study areas

Farmers’ category Rajshahi Rangpur Jessore Average (all sites)
Recommended

rate (kg/ha
Boro rice (kg/ha)

Large 78 67 44 63

35
Medium 79 71 40 63
Small 73 64 38 58

Average 77 67 41 62
CV (%) 8.27 12.32 7.89 9.74

T.aman rice
Large 78 73 57 69

45
Medium 78 71 51 67
Small 73 65 43 60

Average 76 70 50 65
CV (%) 4.56 6.23 8.3 6.74

T.aus rice
Large 78 - - 78

45
Medium 71 - - 71
Small 72 - - 72

Average 73 - - 73
CV (%) 6.32 - - 5.14
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4.1.15 Seed classes used by the rice farmers for grain production

A major proportion of the farmers in all the study areas was dependant for seed on their own rice

crops, which were grown for grain but in the later, some portion were saved as seed to be used in the

next crop season and the average percentage of those farmers was 85, 82 and 84 in Rajshahi, Rangpur

and Jessore, respectively (Table 4.1.14). Besides this homegrown seed, a few of the farmers used

other classes of rice seed, which are called `Truthfully Labeled Seeds` (TLS), Certified and

Foundation seed (11.0%, 3.3% and 0.7% in Rajshahi; 14.0%, 2.7% and 1% in Rangpur; and 13.0%,

3.0% and 0.0% in Jessore, respectively). These seed classes (out supplies) were more affordable to

large farmers followed by medium farmers but the small farmers had the lowest access to these seed

classes. In respect of all study areas, 78.7% and 17.0% farmers used their own seed and TLS,

respectively.

It can be mentioned that according to “The Seed Rules (1998)’, “Thuthfully Labeled Seeds” shall be
the progeny of foundation, certified, labeled or any other seed to be specified from time to time, the

container of which has a label indicating as to its quality in a way as prescribed (SCA, 2006). But it is

a fact that the quality of TLS supplied to the farmers by different seed companies is often

questionable.

Table 4.1.14 Seed classes used by the rice farmers for grain production in the study areas

Farmers’ category
Seed class used by farmers (%)

Total
Foundation Certified TLS Own

Rajshahi
Large 2 5 16 77 100
Medium 0 1 13 86 100
Small 0 0 17 83 100

Average 0.7 2.0 15.3 82.0 100
Rangpur

Large 2 6 20 72 100
Medium 1 8 24 67 100
Small 0 3 15 82 100

Average 1.0 5.7 19.7 73.7 100
Jessore

Large 0 7 18 75 100
Medium 0 4 15 81 100
Small 0 0 15 85 100

Average 0.0 3.7 16.0 80.3 100
Average (all sites) 0.6 3.8 17.0 78.7 100

4.1.16 Seed sources used by the farmers for rice grain production

The survey results reveal that besides the own source (homegrown rice seed), a small percentage of

rice growing farmers collected seed (Foundation, Certified, TLS etc.) from BADC, Regional Stations

of BRRI, Seed Company, Seed Dealer and other sources (like other farmers, NGOs, DAE seed

growers etc.) situated at the locality. The BADC’s rice seed (as Foundation, Certified and TLS) was

procured by the farmers on average 9%, 11% and 10% of the farmers in Rajshahi, Rangpur and

Jessore, respectively (Table 4.1.15).



Table 4.1.15 Seed sources used by the farmers for grain production in the study areas

Farmers’
category

% Seed sources

Own BADC Research Company
Seed

Dealer
Others Total

Rajshahi
Large 77 14 2 5 2 0 100
Medium 86 9 0 3 2 0 100
Small 83 4 0 2 8 3 100

Average 82.0 9.0 0.7 3.3 4.0 1.0 100
Rangpur

Large 72 12 4 10 2 0 100
Medium 67 15 2 11 4 1 100
Small 82 6 0 4 6 2 100

Average 73.7 11.0 2.0 8.3 4.0 1.0 100
Jessore

Large 75 11 0 8 6 0 100
Medium 81 13 0 3 1 2 100
Small 85 6 0 1 4 4 100

Average 80.3 10.0 0.0 4.0 3.7 2.0 100
Average (all sites) 78.7 10.0 0.9 5.2 3.9 1.3 100

The PRA results presented in Fig. 4.1.2 shows that the farmers of the study area were getting their rice

seeds from four sources like, self, BADC, DAE and other farmers. Eighty percent of the rice seeds

were self supplied. On the other hand, farmers collected 10% seeds from BADC. A very negligible

quantity of seed was supplied by DAE and other farmers (5% each). Farmers informed that the quality

of BADC seeds was not satiafactory.

During PRA exercise in Rangpur, farmers identified six sources from where they used to collect rice

seeds. These are dealer, other farmer, retailer, BADC, DAE and own. Figure 4.1.3 presents the

distribution of rice seed sources in the study area. It is clear from figure that the respondents collected

71% of their own source rice seed. Other farmers occupied the second position by supplying 10% of

the total requirement. Farmers procured a mentionable amount (7%) rice seeds from BADC.  The

dealers, retailers and DAE sources supplied 6%, 4% and 2%, respectively of the total requirement.

From the above results it is observed that the information regarding the seed sources as received from

the questionnaire surveys and that of the PRA exercises for rice grain production varied a little except

DAE. In survey, DAE was not found as separate entity as it was included in the other category since

DAE’s contribution as a seed source was traced to be negligible. Additionally, it is likely that all the

same farmers did not attend both the studies (Survey and PRA) that might have caused this difference.
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Fig. 1. Sources of rice seed in the study area

Self
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DAE
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Others Farmers
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Fig. 4.1.2 Sources of rice seed in Rajshahi

Other
Farmers
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Own
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Fig. 4.1.3 Sources of rice seeds in Rangpur

4.1.17 Effect of seed sources on the grain yield of Boro rice

The data on effects of seed sources on the grain yield of Boro rice are presented in Table 4.1.16. It is

observed that seed collected from Research Station yielded the highest in Rajshahi and Rangpur

(6241kg and 6180 kg/ha), which were 27% and 28% higher, compared to that of farmers’ own seed.

But in Jessore, the BADC seed produced the highest grain yield (5624 kg/ha), which was 22% more

than that of own seed. Moreover, the BADC seed increased the rice grain yield by 19% and 16% in

Rajshahi and Rangpur, respectively.

Table 4.1.16 Effect of seed sources on the grain yield of Boro rice in the study areas

Seed
Source

Rajshahi
Rangpur

Jessore Average (all
sites)

Mean
yield

(kg/ha)

%
Yield
incr.*

CV
(%)

Mean
yield

(kg/ha)

%
Yield
incr.*

CV
(%)

Mean
yield

(kg/ha)

%
Yield
incr.*

CV
(%)

Mean
yield

(kg/ha)

%
Yield
incr.*

BADC 5875 19 10.3 5624 16 9.7 5624 22 11.2 5708 19
DAE 5234 6 15.1 0 0 - 5312 15 13.7 3515 7
Seed Co. 5617 14 13.2 5465 13 14.1 5372 16 14.6 5485 14
Seed
dealer/
Traders

4974 1 14.1 5448 12 15.3 4479 -3 18.8 4967 3

Research 6241 27 8.1 6180 28 9.4 5487 19 8.7 5969 25
NGO 4892 -1 12.3 0 0 - 4321 -6 11.1 3071 -2
Own seed 5131 - 13.7 4846 - 14.3 4617 - 16.4 4865 -
Others 4486 -9 11.3 5211 8 15.2 4536 -2 13.2 4744 -1

* Compared to own seed yield



On the other hand, seeds procured from the Seed Company and DAE had positive impacts on the grain

yield of rice while the NGO seed failed to show any positive impact. Over all sites, the rice research

station had the highest positive impact on grain yield of Boro rice (average yield increased 25%)

followed by BADC seed (yield increased 19%) compared to own seed yield. On the other hand, rice

seed collected from NGOs and other sources (like other farmers, open market etc.) had negative impact

on grain yield.

4.1.18 Priority of farmers’ choice about the sources of rice seed
Among the seed sources evaluated by the sample farmers in all the study areas, the ranking of BADC

seed secured the top (1st) position in Rangpur and Jessore sites but in Rajshahi the seed of Research

station did the best (Table 4.1.17). The position of DAE, Seed Company and Own seed as chosen by

the farmers was moderate (ranked 3rd to 5th). On the other hand, the scores of seeds of the NGO and

Seed Dealer were the lowest (rank position 6th to 7th).

Table 4.1.17 Priority of farmers’ choice about the sources of rice seed in the study areas

Source of
seeds

Choice ranking*
Rajshahi Rangpur Jessore

L M S All L M S All L M S All
Own 5 4 4 5 5 5 5 5 4 3 3 4
BADC 2 3 1 2 2 1 1 1 1 1 2 1
Research 1 1 2 1 1 2 2 2 2 2 - 2
NGO 6 7 7 7 7 - 6 6 7 7 6 7
DAE 3 2 3 3 4 4 3 4 5 5 4 5
Seed Com 4 2 5 4 3 3 4 3 3 4 1 3
Seed Dealer 7 6 6 6 6 6 7 7 6 6 5 6

Note: *1 rank 1st, L-Large, M-Medium, S-Small farmers

4.1.19 Effect of seed classes on the grain yield of Boro rice

The grain yield of Boro rice was found to vary remarkably due to use of different rice seed classes in all

the study areas. As per the data presented in Table 4.1.18, the Foundation seed contributed to maximum

grain yield of rice (6029kg, 5928kg and 5885 kg/ha in Rajshahi, Rangpur and Jessore, respectively)

followed by the use of Certified seed (5896kg, 6077kg and 5847 kg/ha). Across all study sites, the

foundation and Certified seed produced similar grain yields (5947 and 5940 kg/ha, respectively).

Table 4.1.18 Effect of seed classes on the grain yield of Boro rice in the study areas

Seed class
Rajshahi Rangpur Jessore Average (all sites)

Yield
(kg/ha)

CV (%)
Yield

(kg/ha)
CV
(%)

Yield
(kg/ha)

CV
(%)

Yield
(kg/ha)

CV (%)

Foundation seed 6029 - 5928 - 5885 - 5947 -
Certified seed 5896 9.21 6077 10.32 5847 9.38 5940 11.74
TLS 5082 14.43 5626 12.37 5026 12.34 5245 14.57
Farmers’ own seed 5338 13.54 5287 11.74 5232 15.46 5286 16.17
Others 4836 16.41 4846 14.52 4759 17.85 4814 16.41



Similarly, farmers’ own seed and TLS gave similar yields, which were 5286kg and 5245 kg/ha,

respectively. It is also observed that the performance of TLS was not satisfactory in terms of rice grain

yield in Rajshahi and Jessore but it gave higher yield in Rangpur. Therefore, the seed quality status

regarding the TLS is subject to question.

4.1.20 Problems faced by the rice farmers due to using poor quality of seed

Table 4.1.19 shows that an average of 34% farmers in the study areas faced different problems like no

availability of seed, untimely seed availability, lack of ability to apply fertilizer, not adequate advice

regarding the appropriate production technology etc. in relation to rice grain/seed production. Among

the farmers’ categories, the small farmers faced more (42%) problems followed by medium farmers

(36%) but the percentage of large farmers in this regard is rather minimum (23%).

Table 4.1.19 Problems faced by the rice farmers in relation to seed use

Farmers’ category Problem faced by the farmers (%)
Rajshahi Rangpur Jessore Average (all sites)

Large 26 29 15 23
Medium 34 45 29 36
Small 42 52 32 42
Average 34 42 25 34

CV (%) 10.32 13.24 16.67 15.21

4.1.21 Farmers’ perception in increasing rice yield by using quality seed

It is observed from Table 4.1.20 that the sample farmers had good perception regarding the increase in

grain/seed yield of rice by using quality seed. The large, medium and small farmers opined that the

grain yield of rice increased respectively to 20%, 22% and 19% due to use of quality seed.

Table 4.1.20 Farmers’ perception in increasing rice yield by using
quality seed in the study areas

Farmers’ category Rice yield increase (%)
Rajshahi Rangpur Jessore Average (all sites)

Large 23 20 17 20
Medium 19 24 22 22
Small 20 17 19 19
Average 21 20 19 20

CV (%) 3.54 5.67 8.71 7.21

4.1.22 Activities done by the farmers for rice grain/seed production

Different field activities related to seed production were evaluated among the sample farmers in all the

study areas. The findings reveal that a major portion of the farmers collected rice seed from the crops

grown for grain purpose which were 95, 93 and 96 in Rajshahi, Rangpur and Jessore, respectively

(Table 4.1.21). The other field activities related to seed production like special care for land

preparation, weeding, irrigation/water management, fertilizer management, maintaining of isolation

distance, rouging and harvesting were not done by the vast proportion of the sample farmers (average

96-99%) in all the study areas. Therefore, the farmers in most cases believed that the homegrown rice

seed is not of good quality.
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Table 4.1.21 Activities done by the farmers for rice grain/seed production in the study areas

Activity related to seed production

Response of the farmers (%)

Rajshahi Rangpur Jessore Average
(all sites)

Yes No Yes No Yes No Yes No
i) Rice seed collection from general grown crop 95 5 93 7 96 4 95 5
ii) Special land preparation for seed production 0 100 2 98 1 99 1 99
iii) Special weeding for seed production 2 97 4 96 3 97 3 97
iv) Special irrigation for seed production 6 94 3 97 4 96 4 96
v) Special fertilizer management for seed crop 5 95 4 96 4 96 4 96
vi) Maintain of isolation distance 2 98 1 99 0 100 1 99
vii) Practice of rouging 3 97 2 98 1 99 2 98
viii) Harvesting separately for seed production 4 96 3 97 3 97 3 97

4.1.23 Post harvest activities practiced for rice grain/seed production

The post harvest activities play a significant role in maintaining the seed quality of rice crop. The

sample farmers responded that most of them did not take any special attention regarding the quality

control of rice seed that were saved from general grown rice crop or that had to be preserved for the

next rice season. Among the respondents, 61% farmers asserted that they reduced the seed moisture up

to the satisfactory level but 92-93% farmers did not store the seed neither in airtight containers nor used

to dry the seed intermittently as a means of quality control measure (Table 4.1.22).

Table 4.1.22 Post harvest activities practiced for rice grain/seed production in the study areas

Post harvest activity

Response of the farmers (%)

Rajshahi Rangpur Jessore Average
(all sites)

Yes No Yes No Yes No Yes No
i) Threshing separately 6 94 8 92 5 95 6 94
ii) Drying & winnowing separately 2 98 3 97 3 97 3 97
iii) Special cleaning for seed 4 96 5 95 7 93 5 95
iv) Special grading for seed 5 95 9 91 92 8 35 65
v) Proper moisture control for seed 62 38 55 45 66 34 61 39
vi) Storage of seed in airtight containers 6 94 7 93 9 91 7 93
vii) Intermittent drying of stored seed 8 92 6 94 10 90 8 92

4.1.24 Threshing method followed by the rice farmers

It is astonishing to observe that most of the surveyed farmers used machine (76%) to thresh the

harvested paddy and the practice of manual threshing by beating is decreasing (Table 4.1.23). The later

coverage was only 24%. Therefore, it can be assumed that the farmers in the study areas were more

conscious about the using of modern machinery in rice threshing.

Table 4.1.23 Threshing method followed by the farmers in the study areas

Farmers’
category

Threshing method used by farmers (%)
Rajshahi Rangpur Jessore Average (all sites)

Machine Manual Machine Manual Machine Manual Machine Manual
Large 88 12 87 13 82 18 86 14
Medium 79 21 80 20 86 14 82 18
Small 60 40 67 33 54 46 60 40
Average 75 25 78 22 74 26 76 24
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4.1.25 Drying method used by the rice farmers

On average, 82% of the farmers used to dry rice grain/seed on soil (Katcha) floor in all the study areas

(Table 4.1.24). The lower percentage of sample farmers used other methods for their seed drying like

Chatal, Polythene sheet and Trepal which are 3, 7 and 9%, respectively. Among the farmers’ categories, the

percentage of small farmers, those who dried rice seed on Katcha floor, is the maximum (93%) followed by

medium farmers (80%). On the other hand, the user of Chatal, Polythene sheet and Trepal occupied the

highest value (14% farmers) by the large farmers followed by medium farmers (10% farmers). The reasons

behind this situation were the high price of these materials, which were hardly affordable in consideration of

the farmers’ socio-economic condition.

Table 4.1.24 Drying method used by the farmers in the study areas

Farmers’
category

%farmers dry rice grain/seed
Rajshahi Rangpur Jessore Average (all sites)

C P S T C P S T C P S T C P S T
Large 10 5 69 16 5 11 67 17 3 5 84 8 6 7 73 14
Medium 4 3 81 12 2 15 71 11 1 6 87 6 2 8 80 10
Small 0 3 96 1 0 7 88 5 0 4 95 1 0 5 93 2
Average 5 4 82 10 2 11 75 11 1 5 89 5 3 7 82 9

Note: C- Chatal, P- Polythene sheet, S-Soil, T-Trepal

4.1.26 Seeds of rice varieties stored by the farmers

The sample who stored different varieties of rice seed for using in the next cropping season are listed in

Table 4.1.25. Among the Boro rice varieties, BRRI dhan28 was the most popular one in all cases and

therefore, the seed of this variety was kept almost by all the farmers. In Jessore, the farmers preserved

the seeds of Miniket (Indian variety) because; it was another popular variety among the local farmers

due to its high quality grain and high market price. In case of T.aman rice, seeds of Swarna (Indian

variety) and BR11 were kept in all the study areas while in Jessore, a small portion of rice seed of other

varieties namely BR10, BRRI dhan30, BRRI dhan31, BRRI dhan32 and Ranjit were also kept for

sowing in the next cropping season.

Table 4.1.25 Seeds of rice varieties stored by the farmers in the study areas

Farmers’
category

Name of the rice varieties
Rajshahi Rangpur Jessore

Boro BRRI dhan28, BRRI dhan29 BRRI dhan28, BRRI
dhan29

Miniket (Indian), GS
1, BRRI dhan28

T.aman Swarna (Indian), BR 11 Swarna, BR 11 BR 10, BRRI
dhan30, 31, 32,
Swarna, Ranjit

T.aus Nayanmoni, Parija - -

4.1.27 Rice seed storage by the farmers

The average amount of stored seed of Boro and T.aman rice was 89 and 81kg/farm family, respectively

(Table 4.1.26). The large farmers stored comparatively higher amount of rice seed (123 and 117 kg

Boro and T.aman rice seed/farm family) compared to medium and small categories of farmers. The
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seed stored by medium farmers was 82 and 77 kg, and small farmers 63 and 48 kg/farm family,

respectively in the two seasons.

Table 4.1.26 Rice seed storage by the farmers in the study areas during 2008-2009

Farmers’
Category

Amount of rice seed stored (kg/farm family)
Rajshahi Rangpur Jessore Average (all sites)

Boro T.aman T.aus Boro T.aman Boro T.aman Boro T.aman
Large 140 135 88 99 87 129 129 123 117
Medium 84 70 37 52 48 109 113 82 77
Small 46 29 31 43 40 101 74 63 48

Average 90 78 52 65 58 113 105 89 81
S.D ± 58.5 52.1 31.2 52.6 32.8 98.2 103.2 - -

4.1.28 Use of rice seed storage containers by the farmers

The survey results show that a large proportion of

sample farmers stored their rice seed in the

traditional storage containers like earthen pot, jute

bag and dulee, which are 69, 12 and 11% in

Rajshahi; 43, 21 and 18% in Rangpur; and 7, 43 and

32% in Jessore, respectively (Table 4.1.27 and Plate

4.1.1). At all sites, the highest number of farmers

(39.7%) used the earthen pot for their homegrown

rice seed preservation. But these types of storage

containers were not appropriate for maintaining the

seed quality of stored rice seed as its porous surface allows the moisture to get in and increase the

moisture content of the stored seed.

Table 4.1.27 Use of seed storage containers by the farmers in the study areas

Farmers’
Category

%farmers used

Drum Earthen pot Jute bag
Plastic

bag
Polythene

Biscuit
tin

Dulee Total

Rajshahi
Large 5 64 12 6 2 - 11 100
Medium 3 72 11 5 - - 9 100
Small 1 70 14 3 - - 12 100

Average 3 69 12 5 1 - 11 100
Rangpur

Large 4 34 27 12 - - 23 100
Medium 4 42 12 19 4 1 18 100
Small 2 52 25 5 1 1 14 100

Average 3 43 21 12 2 1 18 100
Jessore

Large 3 2 45 14 4 - 32 100
Medium 2 7 38 8 6 - 39 100
Small 1 12 45 10 3 3 26 100

Average 2 7 43 11 4 1 32 100
Av. (all sites) 2.7 39.7 25.3 9.3 2.3 1.0 20.3 100

Plate 4.1.1 Earthen pot making by women
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But these types of storage containers were not appropriate for maintaining the seed quality of stored

rice seed as its porous surface allows the moisture to get in and increase the moisture content of the

stored seed. A small percentage of sample farmers, especially large and medium farmers used

metallic/plastic drums and polythene bags for storing their homegrown rice seed. It may be mentioned

that the metallic/plastic drums and polythene bags were only affordable to the farmers at minimum

level and this was truer in case of small farmers in all the study areas.

The use of rice seed storage containers among the farmers in Rajshahi as assessed through PRA

technique was 11% higher compared to that of questionnaire survey results (Fig. 4.1.4 and Table

4.1.27). This variation might occur because the farmers’ attending both the studies were not the same

persons. But it is a fact that the majory of the farmers in the study area use earthen pot for storing their

rice grain/seed because of the availability of this container and its affordable cost to the farmers.

Fig. 4. Storage of rice seed in different containers in the study area

Earthen pot
80%

Polythene bag
10%

Tin container
5%

Plastic container
5%

Fig. 4.1.4 Storage of rice seed in different containers in Rajshahi

4.1.29 Preference ranking of rice seed storage device

The sample farmers in all the study sites were instructed to make a free preference ranking of seed

storage device by sharing their experiences regarding the maintenance of seed into different storage

devices. Almost all the farmers marked 1st and 2nd rankings for the metal/plastic drum and poly+ plastic

bag, respectively (Table 4.1.28). The preference ranking for earthen pot, biscuit tin and dulee

fluctuated, ranging from 3 to 6 over locations. But the position of jute bag was lowest in all cases.

From PRA study, the matrix ranking on different storage containers of rice seed as presented in Table

4.1.29 shows that female participants of Rangpur preferred polythene bag most to keep rice seeds for its

best storage quality. According to them, polythene bag ranked 1st position scoring 144 points followed

by plastic barrel and earthen pot. The farmers generally prefer polythene bag because of its low price

and this container keeps the stored seed more safe than that of earthen pot or gunny bag. Polythene bag,

plastic barrel and earthen pot scored 144, 135 and 121, respectively. It is clear from the table that

farmers used similar containers for storing both wheat and rice seeds. But in Jessore, plastic barrel was

the most liked container (111) followed by gunny bag scoring 97 points, while the least preferred

container was earthen pot scoring 84 points.
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The PRA and questionnaire survey results revealed that the preference/matrix ranking of rice seed

storage containers among the participated farmers in all the study areas are almost similar.

Table 4.1.28 Preference ranking of seed storage device in the study areas

Farmers’ category
Container type and preference ranking*

Poly+ Plastic
bag

Metal/Plastic
drum

Biscuit tin
Earthen

pot
Jute
bag

Dulee

Rajshahi
Large 2 1 6 4 5 3
Medium 2 1 6 3 5 4
Small 1 2 6 3 5 4
All farmers 2 1 6 3 5 4

Rangpur
Large 2 1 4 5 6 3
Medium 2 1 3 4 6 5
Small 2 1 3 4 6 5
All farmers 2 1 3 4 6 5

Jessore
Large 2 1 4 6 5 3
Medium 1 2 4 6 5 3
Small 2 1 3 5 6 4
All farmers 2 1 4 6 5 3

* 1-rank 1st and so on.

Table 4.1.29 Matrix ranking of storage containers of rice seeds in the study areas

Parameter
Rangpur Jessore

Polythene
bag

Plastic
barrel

Earthen pot Gunny bag Plastic
barrel

Earthen
pot

Quality of seed 80 75 60 37 60 40
Availability 64 60 61 60 51 40
Total Score 144 135 121 97 111 84
Rank 1st 2nd 3rd 2nd 1st 3rd

4.1.30 Post harvest losses of rice grain/seed

The post-harvest losses of different crops are of great concern in ensuring food security in Bangladesh.

The total loss due to poor post-harvest processing of agricultural products in Bangladesh when

converted to money reflects a tremendous loss in the economy. Such a situation doesn't only reduce the

national income but also leads to malnutrition and socioeconomic problems. Under the present study,

the post harvest loss was assessed from the sample farmers, which shows that the average total post

harvest losses of rice grain/seed was 15.8% over the study areas (Table 4.1.30). The losses occurred at

different steps viz. as handling and transportation, threshing & winnowing, drying & cleaning,

parboiling and milling (for grain), and at storage (insect, disease etc.).

Baqui (2005) reported that the total average cumulative loss in post-harvest rice operations from

harvesting to milling was 13.52% and the drying loss varied from 1.63 to 2.84%. The parboiling loss

was 1.93 to 2.75%. The highest loss occurred during milling operation varying between 3.28 and

4.54%. Hussain (1993) also noted that post-harvest losses in durable crops ranged between 10-15%.

Mazed (2004) opined that the food deficits could be minimized if the post-harvest losses could be
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reduced through proper processing and preservation from harvest to consumption and that the losses

occurred during handling, transportation, milling, drying, parboiling, harvesting, field stacking,

threshing, and storage.

Table 4.1.30 Post harvest losses of rice grain/seed in the study areas

Cause of post harvest loss
%Post harvest loss of rice grain/seed Average

(all sites)Rajshahi Rangpur Jessore CV (%)
i) Handling and transportation 1.3 2.1 1.2 3.17 1.5
ii) Threshing and winnowing 3.1 2.5 2.3 4.21 2.6
iii) Drying and cleaning 3.3 2.2 2.6 3.59 2.7
iv) Parboiling and milling (for grain) 2.5 2.8 3.1 2.52 2.8
v) Storage losses (insect, disease etc.) 5.4 6.7 6.2 6.54 6.1

Total losses (%) 15.6 16.3 15.4 - 15.8

4.1.31 Seed quality losses of rice due to different containers

The losses of seed quality varied remarkably due to use of different types of containers in all the study

areas. Numerically, the highest average percentage of seed quality loss (32.7%) was found in case of

jute bag and the second highest loss (22.7%) found in earthen pot (Table 4.1.31). On the other hand, the

seed quality loss for plastic/metallic drum was lowest (9.0%) followed by plastic bag (10.0%) and

polythene bag (12.7%). The calculation was made by the taking seed growers’ interview during the

study period. The findings are in agreement with that made by Alam et al. (2009a), who reported that

thick poly bag maintained a lower moisture content below the critical level (14%) and also maintained

an excellent germination rate (>90%) compared to polythene and gunny bag. Mia et al. (2003)

conducted an on-station evaluation of some storage practices for safe storage of in Boro rice and

observed that the number of insect and insect damaged seeds/kg of the stored seed was the lowest in

metal drum (49.9) and plastic drum (232.8). Significantly higher percent of germination was recorded

in sack with polythene lining, which was similar to that in plastic drum. Incidence of major field and

storage fungi was found significantly higher in motka.

Table 4.1.31 Loss of rice seed quality due to different containers in the study areas

Storage
Container

%Seed quality loss
Rajshahi Rangpur Jessore Average (all sites)

Ins. Dis. LG Ins. Dis. LG Ins. Dis. LG Ins. Dis. LG Total
Polythene 3 7 4 2 5 5 2 5 5 2.3 5.7 4.7 12.7
Drum 3 2 3 2 4 3 3 3 4 2.7 3.0 3.3 9.0
Jute bag 10 8 15 13 8 14 11 7 12 11.3 7.7 13.7 32.7
Earthen pot 6 4 13 6 7 10 7 5 10 6.3 5.3 11.0 22.7
Plastic bag 4 3 6 3 2 3 3 2 4 3.3 2.3 4.3 10.0

Average 5.2 4.8 8.2 5.2 5.2 7 5.2 4.4 7 5.2 4.8 7.4 17.4
S.D ± 1.3 2.1 2.4 2.3 3.1 4.2 4.5 3.4 2.8 - - - -

Note: Ins.= Insect, Dis. = Disease, LG = Low germination

4.1.32 Grain yield of rice

The grain yield data of rice as obtained from the sample farmers in the study areas are summarized in

Table 4.1.32. It can be seen that the large farmers produced the highest grain yields, which were 5501kg

and 4437 kg/ha in Boro and T.aman rice, respectively. The grain yields obtained by the medium
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farmers were 5346 kg and 4436 kg/ha in Boro and T.aman rice, respectively. In contrast, the small

farmers achieved the lowest yield (5071 kg and 4229 kg/ha in Boro and T.aman rice, respectively). But

the average grain yields of Boro and T.aman rice were 5306kg and 4367 kg/ha, respectively at all the

sites. The main reasons underlying it were that large and medium farmers applied the production inputs

near to the recommended rates but the small farmers had low access to these inputs due to high price.

Table 4.1.32 Grain yield of rice in study areas

Farmers’
category

Grain yield of rice (kg/ha)
Rajshahi Rangpur Jessore Average (all sites)

Boro T.aman T.aus Boro T.aman Boro T.aman Boro T.aman
Large 5823 4878 3928 5424 4328 5256 4105 5501 4437
Medium 5546 4824 3987 5362 4287 5131 4198 5346 4436
Small 5042 4477 3736 5299 4136 4873 4073 5071 4229
Average 5470 4726 3884 5362 4250 5087 4125 5306 4367
CV (%) 10.34 9.12 10.32 9.87 8.73 9.17 8.65 - -

4.1.33 Frequency distribution of Boro rice yield

The frequency distribution for the yields of Boro rice in Rangpur is presented in Fig. 4.1.5 and it shows

that the farmers at this location obtained the grain yield ranging from 3000kg to 7500 kg/ha. The actual

yields were, however, concentrated within 4750kg to 6250kg/ha and beyond these values, the frequency

has drastically reduced.
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Fig. 4.1.5 Frequency distribution of Boro rice yield in Rangpur
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4.1.34 Production cost and profitability of rice grain

Boro rice

The production package and profitability analysis for Boro rice in Rajshahi, Rangpur and Jessore sites

are presented in Table 4.1.33 and Annexes 11-12. It is observed that the average variable and total costs

were Tk. 50,692 and Tk. 60,692/ha. Besides, the average gross return was Tk. 69,663/ha.  The average

benefit cost ratio (total cost basis) was 1.15. From the results, it can be reviewed that Boro rice

cultivation for grain purpose is not that much profitable.

Table 4.1.33 Production cost and profitability of Boro rice for grain at all sites (2008-09)

Item
Rajshahi Rangpur Jessore Average (all sites)

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Ploughing number 3.16 2344 4.4 3236 3 3900 4 3160
Seed (kg) 43 989 39 1160 30 900 37 1016
Manure (kg) 2228 1114 6203 3102 7500 3750 5310 2655
Oil cake (kg) - - - - 120 2400 120 2400
Urea (kg) 338 4060 225 2696 250 3000 271 3252
TSP/DAP (kg) 70 2800 61 2440 60 2400 64 2547
MP (kg) 60 1810 46 1380 88 3520 65 2237
Gypsum (kg) 57 285 39 195 75 350 57 277
Zinc Sulphate (kg) 3 180 1.9 224 7.75 465 4 290
Irrigation (No.) - 13117 - 10000 Con. 7100 - 10072
Weeding (No.) 3 - 1.8 - 3 - 2.6 -
Herbicide - 594 - 1027 - - 811
Insecticide - 1098 - - 2300 - 1098
Human Labour (MD) 227 27200 164 19640 213 21300 201 22713

a) Total variable cost - 55591 - 45100 51385 - 50692
b) Fixed cost (for land) - 10000 - 10000 - 10000 - 10000

Total cost (a+b) - 65591 - 55100 61385 - 60692
Yield (kg): Grain 5656 62220 5362 58978 6000 75000 5673 65399

Straw 11350 2838 7507 3754 6200 6200 8352 4264
Gross return (Tk./ha) - 65057 - 62732 81200 - 69663
Gross margin:

a) Variable cost basis - 9466 - 17633 29815 - 18971
b) Total cost basis - -534 - 7633 19815 - 8971

BCR (total cost basis) - 0.99 - 1.14 1.32 - 1.15

Costing rate (Jessore): Rice seed @ Tk. 30.00/kg, Compost @ Tk. 0.50/kg, Oil cake @ Tk. 20.00/kg, Urea @ Tk.
12/kg, TSP @ Tk. 40.00/kg, MP @ Tk. 40.00/kg, Gypsum @ Tk. 5.00/kg, Zinc sulphate @ Tk. 60.00/kg, Labour
wage @ Tk. 100.00/manday, Rice grain @ Tk. 12.50/kg, Rice straw @ Tk. 1.00/kg

T.aman rice

Table 4.1.34 shows the cost and return of T.aman rice. The total cost of production of T.aman rice ha-1

was Tk 32,820 and the gross return was Tk 59,500. The gross margin was Tk 26,680 with BCR of 1.81.

The cost of crop production and its return mainly depend on the rate of inputs used (seed, fertilizers,

pesticides etc.), land/soil type, number of irrigation needed, number of labor and their wage rate,

management practices, marketing facilities of the crop products etc. As all these factors differ from one

location to another across the study sites, the production cost and hence, the economic return for rice

grain/seed as assessed through the present study presumably varied widely.
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Table 4.1.34 Cost and return of T.aman rice in Jessore

Sl. No. Input/operation Amount/time Rate (Tk/ha) Total (Tk/ha)
1 Seedbed preparation Contact - 3000
2 Seed 40 kg 30 1200
3 Land preparation 3 ploughing 1300 3900
4 Manuring, seedling uprooting

and transplanting
35 labourers 100 3500

5 Manure and fertilizer
Urea 207 kg 12 2480
TSP 30 kg 40 1200
MP 30 kg 40 1200
Sulphur 12 kg 70 840

7 Weeding 3 times on contract 2350 8300
8 Pesticide - - 700
9 Harvesting and carrying on contact - 4750

10 Threshing and storage on contact - 1750
11 Total cost 32820
12 Main product (grain) 4400 kg 12.50 55000
13 By product (straw) 4500 kg 1 4500
14 Gross return - - 59500
15 Gross margin 26680
16 BCR 1.81

4.1.35 Rice seed production cost and profitability under Contract Seed Growers of BADC

The availability, access and use of seeds of adaptable modern varieties are strong determinant to

enhance the efficiency and productivity of other packages (irrigation, fertilizers, pesticides etc.) in

increasing crop production. In this regard, a good numbers of public and private seed companies in

Bangladesh are involved in production and marketing of modern crop varieties with a view to

improving food security in the country.

As a part of the present study, an evaluation was made on rice seed production package and profitability

among the Contract Seed Growers of BADC in Rajshahi for the year of 2008-2009. The study reveals

that the seed production programme for hybrid rice needed more production inputs than that of open

pollinated Boro and T.aman rice varieties (Table 4.1.35). The total variable costs for Boro, T.aman and

hybrid rice cultivation were Tk. 43,549, Tk. 30,964 and Tk. 131,858 /ha, respectively. The gross returns

under these rice varieties were Tk. 92,294, Tk. 68,480 and Tk. 307,895 while the gross margins (total

cost basis) were Tk. 36,745, Tk. 25,516 and Tk. 161,037/ha, respectively. Among the three varieties,

the highest BCR was obtained from hybrid rice (2.10) followed by Boro rice (1.66) and the lowest BCR

found in T.aman rice (1.59). Therefore, it can be concluded that the seed production programme of

hybrid rice is more profitable than that of open pollinated varieties.

The Contract Seed Growers generally produce rice seed following the production packages as

suggested by SCA under the direct supervision of BADC and other seed producing agencies. That is

why, the seed quality of Contract Seed Growers is far better than that of non-contract growers.
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Table 4.1.35 Rice seed production cost and profitability under Contract Seed Growers of BADC
at Rajshahi, 2008-09

Item
Boro rice T.aman rice Hybrid rice

Qty Value (Tk/ha) Qty Value (Tk/ha) Qty Value (Tk/ha)
Variety used BRRI dhan28 BRRI dhan31 Heera
Ploughing number 3.23 2390 3.6 2664 4.9 3626
Seeding raising - 3029 - 3257 - 12017
Manure (kg) - - 4062 2031 11362 4693
Urea (kg) 274 3287 185 2223 543 6521
TSP/DAP (kg) 96 2832 69 2070 247 6175
MP (kg) 78 1962 69 1716 371 9263
Gypsum (kg) 64 514 42 338 62 988
Zinc Sulphate (kg) 0.7 43 - - 15 900
Boron (kg) 1 100 3 503 7 1112
Irrigation - 5903 - 1853 - 7163
Insecticide - 369 - 618 - 16796
Herbicide - 1085 - 247 - 1739
H. Labour (man-day) 147 22032 112 13440 365 54686
Isolation - - - - - 1976
Pollination - - - - - 4199

a) Total variable cost - 43549 - 30964 - 131858
b) Fixed cost (for land) - 12000 12000 - 15000

Total cost (a+b) - 55549 42964 - 146858
Yield (kg/ha): Seed 3757 78897 3270 65400 3141 298395

Non-seed 734 7340 138 1380 650 7800
Straw 4600 2300 3400 1700 3400 1700

Gross return - 88537 - 68480 - 307895
Gross margin:

a) Variable cost basis - 44988 - 37516 - 176037
b) Total cost basis - 32988 25516 - 161037

BCR (total cost basis) - 1.59 - 1.59 - 2.10

Costing rate: Ploughing @ Tk. 740/ploughing/ha, Seed price for Boro @ Tk. 21.00/kg, Non-seed @ 10.00/kg,
Straw @ Tk. 0.50/kg, Seed price for T.aman @ Tk. 20.00/kg, non-seed @ 10.00/kg, Seed price for hybrid Boro
rice @ Tk. 95.00/kg, non-seed @ 12.00/kg

Moreover, the Contract Seed Growers sell their produce (seed) to the respective seed marketing

agencies directly at higher price without having the involvement of any middle man. Therefore, the

profitability of rice seed production of Contract Growers is generally higher compared to non-contract

growers.

4.1.36 Production function of Boro rice seed produced by BADC contract growers in Rajshahi

The Cobb-Douglas Production Function models were used to determine the input use efficiency of the

seed growing farmers. The regression coefficients were estimated under the present study and it is

observed that the application of TSP, MP and gypsum was significantly affecting the production of

Boro rice (Table 4.1.36). On the other hand, the application of herbicide had a significantly negative

impact on production. It can be noted that compost use had no significant effect on the yield of Boro

rice seed. This is possibly because; this variable under Bangladesh context appears in qualitative term

since farmers use compost at suboptimal dosages, and because of the lower proportion of the inherent

plant nutrient content of compost compared to fertilizers, it can not make any substantial impact on

production of seed yield of Boro rice.
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Table 4.1.36 Estimated production function for Boro rice seed produced by Contract
Seed Growers of BADC, Rajshahi

Explanatory variable
Standardized
Coefficient

Std. Error t Sig.

Constant 4.095*** 0.423 9.685 0.000
Compost (kg) 0.108 0.007 1.405 0.176
Urea (kg) 0.128 0.072 1.335 0.198
TSP (kg) 0.352** 0.109 2.269 0.035
MP (kg) 0.416*** 0.139 3.213 0.005
Gypsum (kg) 0.142** 0.010 2.280 0.034
Pesticide (Tk.) 0.004 0.015 0.045 0.965
Herbicide (Tk.) -0.173* 0.007 -1.910 0.071
Human Labour (man-days) 0.130 0.087 1.369 0.187
Age level (year) 0.027 0.045 0.421 0.678
Education level (years of schooling) -0.064 0.018 -1.164 0.259

R² 0.94
F-value 43.91***

Note: Dependent variable: Yield
*** Significance at 1 % level; ** Significance at 5 % level; l* Significance at 10% level

4.1.37 Production function for T.aman rice seed

In the case of T.aman rice seed production, regression coefficients were statistically significant at 5%

level only for the application of urea (Table 4.1.37). Other inputs had no significant impact on

production.

Table 4.1.37 Estimated production function for T.aman rice seed cultivated by Contract Seed
Growers of BADC, Rajshahi

Explanatory variable
Standardized
Coefficient

Std. Error t Sig.

Constant 5.760 0.969 5.942 0.000
Urea (kg) 0.489 0.063 2.814 0.011
TSP (kg) 0.222 0.072 1.506 0.148
MP (kg) 0.203 0.115 1.438 0.166
Gypsum (kg) 0.014 0.010 0.112 0.912
Boron (kg) 0.118 0.016 0.760 0.456
Herbicide (Tk.) 0.053 0.004 0.496 0.625
Human labour (man-days) 0.026 0.272 0.153 0.880
Age level (year) 0.027 0.071 0.238 0.815
Education level (years of schooling) -0.060 0.015 -0.538 0.597

R² 0.72
F-value 9.23***

Note: Dependent Variable: Yield, *** Significance at 1 % level; ** Significance at 5% level;
l* Significance at 10% level
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4.1.38 Constraints to rice seed production

The constraints to rice seed production for all the study areas are summarized in Table 4.1.38. It is

observed that low market price of farmers’ seed got the highest score (109) followed by high price of

inputs (score 97) in Rajshahi.  The table also indicates that `lack of storage facility’ and `lack of

irrigation facility’ occupied 3rd and 4th positions, respectively. Participants further reported that farmers

did not prefer the seeds stored in open place.  They wanted to purchase packet or bag of seeds.

In Rangpur, overall ranking by the participants indicated that ‘high price of inputs’ has got the highest

score (70) and ranked first as constraints to rice seed production. Next to this ‘low market price of

farmers’ seed’ was 2nd in rank scoring 62 points followed by ‘marketing problem’ (i.e. poor confidence

to the farmers’ homegrown seed) as 3rd in rank with 59 points. The farmers also prioritized other major

constraints like ‘high labour wage’, ‘lack of capital’, ‘lack of improved production and storage

technology’.

Table 4.1.38 Constraints to production of rice seed in the study areas

Constraint
Rajshahi Rangpur Jessore

Score Rank Score Rank Score Rank
i) Low market price of farmers’ seed 109 1st 62 2nd 72 2nd

ii) High price of inputs 97 2nd 70 1st - -
iii) Marketing problem (i.e. poor confidence
to the farmers’ homegrown seed)

- - 59 3rd 87 1st

iv) Lack of storage facilities 92 3rd 52 6th 58 4th

v) Lack of irrigation facilities 77 4th - - 32 6th

vi) High wage rate of agriculture labour 61 5th 56 4th - -
vii) Lack of technological knowledge - - - - 64 3rd

viii) Insufficient electricity supply 52 6th - - - -
ix) Lack of capital - - 54 5th 43 5th

x) Lack of quality seeds - - 51 7th - -
xi) Natural disaster - - 44 8th - -
xii) Seed production from hybrid rice

is not possible
- - - - 22 7th

A number of constraints to rice seed production were reported by the farmers of Jessore (Table 4.1.39).

No marketing facilities of rice seeds’ got the highest score (87) and ranked 1st as constraints to rice seed

production. `Lower market price than company seeds’ ranked 2nd with 72 points followed by `lack of

knowledge’ (64). `Lack of storage facility’ was another constraint scoring 58 and ranked 4th. From the

above analysis it is clear that the problem of marketing of farmers’ seed is the main constraint to rice
seed production. If the farmers can sell their seed at a reasonable price, they are willing to produce

seeds.

4.1.39 Seed quality of farmers’ homegrown rice seed

Seed is a living product that must be grown, harvested and processed rightly to maximize its viability

and to sustain/improve crop productivity. Good quality seed must be sown to realize the yield potential

of the variety. Seed quality can be considered as the summation of all factors (like seed moisture,

purity, germination etc.) that contribute to seed performance. A major part of Bangladeshi farmers use

their homegrown rice seed for crop production and this play a vital role in the country’s food security.
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In this connection, the seed quality of farmers’ homegrown seed samples was collected and determined

the quality in the laboratory to standardize their performance. The laboratory results showed that the

average moisture contents of farmers’ seed were higher than that of Certified Seed in all the study

areas. These were 14.6 %, 15.0 % and 14.6 % in Rajshahi, Rangpur and Jessore, respectively while the

standard moisture content of Certified Seed is only 12 % (Table 4.1.39). But the percentage of pure

seed was found well above the standard level. On the other hand, the germination percentage was quite

lower (only 69.1 %) than that of Certified Seed standard (80 %). Therefore, the quality of farmers’

homegrown rice must be improved through ensuring proper post harvest activities in order to

sustain/improve crop productivity of cereals in the country.

Table 4.1.39 Seed quality of farmers’ homegrown rice seed in the study areas

Farmers’
Category

Rajshahi Rangpur Jessore Average (all sites)
% M % P % G % M % P % G % M % P % G % M % P % G

Large 13.6b 98.5b 74.3a 15.2 98.1b 68.8b 14.0b 98.5b 72.2a 14.3b 98.4b 71.8a
Medium 14.8a 98.7ab 72.8a 14.2 98.6ab 71.7a 14.3b 98.3b 68.7ab 14.4b 98.5b 71.1a
Small 15.4a 98.9a 66.9b 15.4 99.4a 64.5c 15.5a 99.6a 62.3b 15.4a 99.3a 64.6b

Average 14.6 98.7 71.4 15.0 98.7 68.3 14.6 98.8 67.7 14.7 98.7 69.1
CV (%) 4.6 0.3 8.4 6.45 0.5 7.6 3.8 0.5 6.1 - - -

Level of sig. ** * ** NS * * * * * ** * **
Laboratory Standard of Certified Seed 12.0 96.0 80.0

Note: * and ** significant at 5% and 1% level of probability; NS-Not significant;

M-Moisture content, P-Pure seed and G-Germination

4.1.40 Effect of different storage containers on the seed quality of rice

The seed quality parameters in relation to farmers’ stored seed such as seed moisture content, number

of insects present in stored seed, diseased seed and germination were affected significantly due to

different storage containers in all the study areas (Table 4.1.40). The rice seeds stored into the

plastic/metal drums showed the lowest moisture content (13.3, 13.5 and 12.9% in Rajshahi, Rangpur and

Jessore, respectively), which was partially identical to polythene lined plastic bag (13.9, 13.8 and 13.2%,

respectively). The values, however, are all above the critical level of the Certified Seed.

On the other hand, seeds stored in jute bag showed the highest values of moisture content (15.5, 15.8 and

15.6% in Rajshahi, Rangpur and Jessore, respectively) that were statistically similar to earthen pot and

dulee. Rahman et al. (2003 a) in laboratory experiments observed that the germination of Boro rice

seeds, insect damaged seeds and number of insects ranged from 86.20 to 93.39%, 0.20 to 0.93% and

0.20 to 2.07 per 100g rice seeds,, respectively depending on the containers. Rahman (2004) further

studied the quality of Boro rice seed stored for 18 weeks in two types of painted motka (30 and 20 kg

size), metal drum and plastic drum. The moisture content of the stored rice seeds during storage varied

form 10.23 to 13.83% depending on storage containers and length of storage. The lowest moisture

content was recorded in plastic drum (12.00%), while the highest value (12.91%) was observed in

painted partially filled motka (big), followed by painted fully filled motka (small) and metal drum.

Higher moisture content of seeds recorded in painted partially and fully filled motka (big and small)
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was probably due to absorption of some moisture by the storage containers prevailing in the storehouse.

In contrast, metal drum and plastic drum were less permeable, while painted partially and fully filled

motka (big and small) were more moisture permeable. The seed stored in motka absorbed more

moisture (0.51–0.61% more) compared to metallic and plastic drums. This was probably due to the fact

that motka was not as airtight as the metal and plastic drums.

Table 4.1.40 Seed quality of rice as affected by different storage containers in the study areas

Container
Rajshahi Rangpur Jessore

% M % In % D % G % M % In % D % G % M % In % D % G
Poly+Plastic 13.9ab 2.4b 3.1b 70.5a 13.8bc 2.2b 12.7b 73.9ab 13.2bc 2.4b 2.5b 80.1ab
Drum 13.3b 1.9b 3.0b 73.0a 13.5c 2.0b 2.4b 76.8a 12.9c 2.1b 2.3b 82.0a
Jute bag 15.5a 4.1a 8.1a 62.5b 15.8a 5.4a 7.5a 63.1c 15.6a 6.6a 7.3a 68.0c
Earthen pot 15.3a 5.3a 7.4a 63.9b 15.3ab 5.3a 7.3a 67.8a-c 14.5a-c 5.8a 7.0a 72.7a-c
Dulee 15.3a 4.2a 5.8a 64.3b 15.0a-c 4.8a 6.6a 66.8bc 14.7ab 5.2a 6.4a 71.6bc

Average 14.7 3.6 5.5 66.8 14.7 3.9 5.3 69.7 14.2 4.4 5.1 74.9
CV (%) 5.9 13.1 16.1 7.6 4.2 12.5 17.1 7.1 4.2 13.2 12.1 6.7
Level of

significance
* ** ** * ** ** ** * ** ** ** *

Note: * and ** significant at 5 and 1% level of probability;
M-Moisture content; In-Insect affected seed; D-Diseased seed; G-Germination

4.1.41 Demand and supply of quality seed of rice

In the private sector, the rice seed production and distribution system started gradually turning towards

an organized from the un-organized state. The public sector is more or less formal and organized from

the very beginning. In the recent years, supply of quality seed both from public and private sectors has

shown a remarkable increase. Table 4.1.41 shows the demand and the quality of different seeds

supplied in 2007-08 and 2008-09 & a projection for seed supply in 2009-10, 2010-11 and 2014-15.

Table 4.1.41 Demand and supply position of rice seed (Actual and projected)
Figure in ton

Crop
2007-08
(Actual)

2008-09
(Actual)

2009-10
(Projected)

2010-11
(Projected)

2014-15
(Projected)

Demand Supply Demand Supply Demand Supply Demand Supply Demand Supply
Aman rice

HYV 90000 36600 90350 40700 90375 40700 90375 41000 92500 62000
Local 48000 - 48000 - 48000 - 48000 - 46000 -
Broad-
casting

30000 - 29750 - 29500 - 29500 - 29000

Total 168000 36600
(22)*

168000 40700
(24)

167875 40700
(24)

167875 41000
(25)

167500 62000
(37)

Aus rice
HYV 15000 4690 15000 4885 15000 4885 15000 4985 15500 8500
Local 22500 - 22000 - 21500 - 21500 - 21500 -
Total 37500 4696 37000 4885 36500 4885 36500 4985 36500 8500

Boro
HYV 90000 57700 89000 61400 85250 66400 85250 72000 83000 80000
Hybrid 10000 10500 11000 11000 11850 11000 11850 11850 18600 18600
Local 3180 - 2400 - 2400 - 2400 - 1240 -
Total 103180 68200

(66)
102400 72400

(70)
99500 77400

(78)
99500 84300

(85)
102840 98600

(96)
Total
Rice

308680 109490
(35.5)

307400 117958
(38.5)

303875 122985
(40.5)

303875 129835
(43)

306840 169100
(55)

Note: Figure in the parenthesis indicate % of the total requirement
Source: BADC, BBS
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4.2 STUDY ON WHEAT CROP

4.2.1 Socio-economic profile of wheat farmers

The socio-economic profile of the surveyed wheat farmers in Rajshahi, Dinajpur and Rangpur is

presented in Table 4.2.1 and Annexes 11-13. It can be seen from these tables that the large category of

farmers was more educated in all the sites (with average 8.38, 10.4 and 8 years of schooling,

respectively) compared to medium (5.82, 7.3 and 7.1 yrs.) and small categories (5.48 yrs, 6.6 yrs and

5.4 yrs.). In all the study sites, the small farmers had the less agricultural experience compared to

medium and large farmers. The average farming experiences of the farmers in Rajshahi, Dinajpur and

Rangpur were 17.24 yrs, 18.73 yrs and 21.3 years, respectively. Among the study areas, the wheat-

growing farmers of Dinajpur had the highest linkage with NGOs (51%) followed by the farmers in

Rangpur (34%) while the average linkage was 30.56%.

Table 4.2.1 Socio-economic scenarios of wheat farmers in the study areas

Characteristics
Socio-economic scenario of rice farmers

Rajshahi Dinajpur Rangpur Average (all sites)
Yrs. of schooling 6.56 8.10 6.2 6.95
Farming experience (yrs.) 17.24 18.73 21.3 19.09
Family size (no.) 5.05 5.23 5.04 5.11
Farm size (dec) 411 415 215 347
Link with NGO (%) 6.67 51.00 34 30.56
Annual income (TK) 52133 85345 23606 53695
Share of seed income (%) 2.13 3.97 2.76 2.95

The data also reveal that small category of farmers showed to have more linkage with NGOs and other

organizations, especially for loan and input support whereas, the medium and large farmers’ linkage

were comparatively lower. The average annual income of the survey farmers was Tk. 53,695/farm

family. The average share of seed income was only 2.95%.

4.2.2 Major occupation of wheat farmers

The major occupation of all the three categories of surveyed farmers is agriculture (Table 4.2.2). The

large farmers had 91%, 84% and 85% occupation of agriculture in Rajshahi, Dinajpur and Rangpur

sites, respectively. The medium farmers engaging in agricultural business for their occupation were 91,

87% and 84% and on the other hand, the small farmers` involvement was 87%, 69% and 72%,

respectively. The results show that medium and small farmers were more devoted to business compared

to large farmers. Across the study sites, 86% of the farmers’ occupation was agriculture while only 10%

was business.
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Table 4.2.2 Major occupation of wheat farmers at the study areas

Farmers’ category Major occupation (%)
Agriculture Business Service Others Total

Rajshahi
Large 95 3 2 - 100
Medium 91 6 3 1 100
Small 87 8 5 4 100

Average 91 6 3 2.5 100
CV (%) 9.78 7.32 7.42 - -

Dinajpur
Large 93 7 - - 100
Medium 87 10 1 2 100
Small 69 18 8 5 100

Average 84 13 4 3.5 100
CV (%) 15.64 17.41 - - -

Rangpur
Large 94 5 1 - 100
Medium 84 12 2 2 100
Small 72 15 5 8 100

Average 83 11 3 3 100
CV (%) 9.13 11.42 7.84 - -

Av (all sites) 86 10 3 3 100

4.2.3 Family and farm size of wheat farmers

In case of family size, the large farmers had been maintaining the bigger family size than that of

medium and small farmers in all the study areas (Table 4.2.3). The family size for large farmers in

Rajshahi, Dinajpur and Rangpur was 5.6, 5.1 and 7.3 members/family, respectively and this

demonstrates that the large farmers’ family size in Dinajpur was the highest. On the other hand, the

medium farmers constituted 4.7, 4.9 and 5.2, and small farmers hold 4.9, 4.5 and 4.2 members/family,

respectively. In Rajshahi, the medium farmers held the smallest family size (4.7 members) compared to

large (5.6) and small farmers` categories (4.9).

The large, medium and small categories of farmers occupied 773, 287 and 160 decimals of own

land/family, respectively in Rajshahi; 953, 268 and 98 decimals in Dinajpur, and 730, 272 and 90

decimals in Rangpur (Table 4.2.3). Irrespective of farmers’ categories, the average area under

rented/mortgage was highest (185 dec/farm) in Rajshahi followed by Dinajpur (63 dec/farm) and the

lowest rented/mortgage remains in Rangpur (55 dec/farm). On the other hand, the farmers of Rajshahi

rented out the highest area (156 dec/farm) compared to the farmers of Dinajpur (88 dec/farm) and

Rangpur (21 dec/farm). The total operated land under large, medium and small farmers was 775, 297

and 160 dec/farm in Rajshahi, 787, 335 and 122 dec/farm in Dinajpur, and 791, 290 and 113 dec/farm

in Rangpur, respectively. Over the sites, the average family size was 5.16 members/family and the

average total operated land was 408 dec/farm family.
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Table 4.2.3 Average family and farm size of wheat farmers at the study areas

Farmers’
Category

Family size (no.) Farm size (decimal)
Total operated land

(decimal)Male Female Total Own land
Rented/

Mortgage in
Rented/

Mortgage out
1 2 3 4 5 6 7 8 (5+6-7)

Rajshahi
Large 2.84 2.70 5.6 773 371 313 775
Medium 2.47 2.24 4.7 287 111 76 297
Small 2.61 2.26 4.9 160 73 79 160

Average 2.64 2.40 5.07 407 185 156 411
CV (%) 1.56 1.73 3.12 13.21 21.41 34.51 32.17

Dinajpur
Large 2.3 2.7 5.1 953 58 224 787
Medium 2.5 2.4 4.9 268 94 27 335
Small 2.3 2.2 4.5 98 38 14 122

Average 2.37 2.43 4.83 440 63 88 415
CV (%) 1.87 1.73 2.31 27.84 7.54 32.14 34.15

Rangpur
Large 3.50 3.8 7.3 730 100 40 791
Medium 2.6 2.6 5.2 272 33 14 290
Small 2.2 2.0 4.2 90 33 10 113

Average 2.77 2.80 5.57 364 55 21 398
CV (%) 2.12 1.93 4.63 28.71 31.51 24.12 32.74

Av (all sites) 2.59 2.54 5.16 404 101 88 408

4.2.4 Preference ranking of information sources used by the wheat farmers

Table 4.2.4 indicates the sources of information and their ranking regarding wheat as reported by the

farmers of Rajshahi. DAE has got the highest score (86) and ranked 1st. Next to this, NGOs like BRAC,

PROVA ranked 2nd with 69 points. Different private companies  were also prioritized  by the

participants as 3rd in ranking followed by neighboring farmer with 55 points. Dealer and print &

electronic media were other sources of information as mentioned by the farmers. In Rangpur, the

respondents told that most of them received information from DAE. They mentioned the name of dealer

as their second information source. They also indicated that experienced farmers were other source of

information. Farmers also received information from relatives and companies to some extent. In

summary, it is very clear from the findings that DAE, ranked 1st scoring 49 points followed by seed

dealer (2nd) with 46 points. The farming community as their source of information media also preferred

print and electronic media.

Table 4.2.4 Preference of information sources by the wheat farmers in the study areas

Source of information
Rajshahi Rangpur

Score Rank Score Rank
DAE 86 1st 49 1st

NGO 69 2nd - -
Dealer 51 5th 46 2nd

Companies 62 3rd 32 5th

Experienced farmer 55 4th 38 3rd

Radio, TV, news paper 43 6th 25 6th

Relatives - - 35 4th
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4.2.5 Sources of technological support

Venn diagram shows the various sources of technological and other support regarding wheat cultivation

in the study area (Figure 4.2.1). Participants mentioned that among the sources, DAE was biggest

followed by BARI and seed dealer. Neighboring farmer was of the smallest source of providing

technological support. Venn diagram further shows that DAE was the most dependable and closer

organization to the participants. Neighboring farmers were also dependable source to get technological

support.

The Venn diagram mentioned above also shows that

experienced farmers, seed/fertilizer traders, DAE,

NGO, relatives, Radio/TV, and WRC provided

technical information and support to the villagers.

As the farmers mentioned, they got more support

from experienced neighboring farmer, seed/fertilizer

traders followed by NGO, DAE and relatives.

Electronic media like radio/TV was the smallest

source of technological information. The diagram further shows that NGO was the most dependable

and closer organization to the participants. Experienced farmers and seed/fertilizer traders were also

helpful to the participants by giving advice as and when necessary. Farmers very often used to go to the

WRC to receive technical support.

In Rangpur, the Venn diagram on technological support received by the respondents shows that DAE,

BADC, NGO, companies, experienced farmers and bank provided technical support and advice to the

villagers (Figure 4.2.1). As the farmers mentioned, DAE was the biggest organization followed by

BADC, bank and company. Experienced farmer was the smallest source of providing technological

support.  The Venn diagram further shows that DAE was the most dependable and closer organization

of the participants. Experienced farmers and dealers also helped the participants by giving advice as and

when necessary. Therefore, these two sources were also familiar with the farmers. Farmers very often

used to go to the bank and NGO to receive technical and financial support. BADC and different seed

and pesticide companies were other sources of providing the technical support.

Plate 4.2.1 Farmers rally is one of the
knowledge delivery systems
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Legend:

Rajshahi

Dinajpur

Rangpur

Figure 4.2.1 Venn diagram showing source of technological support received by wheat farmers
in the study areas

4.2.6 Service received by the farmers from GO/NGOs

The survey results show that all categories of wheat farmers received different types of service like

credit, inputs, training, advice etc. from the GO/NGOs situated in respective localities (Table 4.2.5).

The large farmers received more advantage of technological advice and inputs from DAE than that of

medium and small categories of farmers in all the study areas. On the other hand, the small and medium

farmers across all sites were mostly linked with NGOs in order to get agricultural credit, inputs and

training in an easy and affordable way.
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Table 4.2.5 Services received from GO/NGOs for wheat grain/seed production
at the study areas

Organization
Large Medium Small Average

Type of service
% of farmers received service

Rajshahi
DAE 37 41 15 31 Advice, inputs, training
NGO 0 12 7 6 Credit and inputs, training

Total 37 53 22 37 -
Dinajpur

DAE 24 17 11 17 Advice, some inputs
NGO 0 9 9 6 Credit and inputs, training

Total 24 26 20 23 -
Rangpur

DAE 27 21 8 19 Advice, inputs, training
NGO 0 15 10 8 Credit and inputs, training

Total 27 36 18 27 -
Av (all sites) 29 38 20 29

4.2.7 Major cropping patterns practiced by the wheat farmers

The major wheat based cropping patterns practiced by the wheat farmers were: Wheat–T.aus–Fallow,

Wheat–Fallow–Tomato, Wheat–Fallow–T.aman, and Wheat–T.aus–T.aman. In Dinajpur the patterns

were: Wheat–Fallow–Rice, Wheat-Mungbean-T.aman, and Wheat–Jute–Rice and in Rangpur the

patterns were, Wheat-Jute–T.aman, Wheat–Fallow–T.aman, and Wheat-Mungbean-T.aman (Table

4.2.6). From the table it is observed that the wheat crop was mainly sown after harvest of T.aman rice at

all the sites and this conflicts with the timely sowing of wheat. Therefore as per the claims of the

farmers, short duration T.aman rice varieties should be introduced to these areas for allowing timely

sowing of wheat.

Table 4.2.6 Major cropping patterns followed by the wheat farmers at the study areas

Major cropping patterns
Rajshahi Dinajpur Rangpur

Wheat-T.aus-Fallow
Wheat-Fallow-Tomato
Wheat-Fallow-T.aman
Wheat-T.aus-T.aman

Wheat–Fallow–T.aman
Wheat-Mungbean-T.aman
Wheat–Jute–T.aman

Wheat–Jute–T.aman
Wheat–Fallow–T.aman
Wheat-Mungbean-T.aman

4.2.8 Time line of wheat cultivation

Time line of wheat production in Rajshahi shows that during 1983 the farmers of the study area used to

cultivate three varieties like Sonalika, Kanchan and Balaka. It is evident from the Table 4.2.7 that the

yield of these three varieties was 3.0-3.5 t/ha. During 2008s, two new varieties Gourab and Shatabdi

were introduced. With the introduction of new varieties the yield also increased to 4.5-5.0 t ha-1.

Farmers of the surveyed village in Dinajpur adopted HYV variety Sonalika from the year 1984. They

had started growing another HYV variety named Kanchan from 1987, which persisted for a decade.

Thereafter, farmers had adopted Shatabdi and Prodip & Bijoy from the year 2005 and 2007,

respectively (Table 4.2.7). Farmers began to grow `Swarna’ (it is named `Helna’ in India meaning
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`non-lodging character’) from the year 2008 (the variety was correctly traced and re-confirmed about its

prevalence in the particular area).

In Rangpur, the time line of wheat seed production showed that during 1946-47 (just before Pakistan

period) the farmers of Sullipara used to cultivate wheat in almost 10% of the total cropped area. It is

evident from Table 4.2.7 that only two varieties were cultivated at that time and the yield was 1.5 t/ha.

Area under wheat cultivation increased from 10% to 40% during 1980-85. Side by side with the

increase in area, the yield also increased from 1.5 to 2.5 t/ha. The area under wheat cultivation

tremendously reduced during 2007-08. The reduction was gradual and occurred over the years with the

introduction of irrigation and Boro rice cultivation. It can be mentioned that the wheat cultivation

shifted with other winter crops like maize, potato, Boro rice etc. although the number of wheat varieties

increased from two to four maintaining almost similar yields.

Table 4.2.7 Time line of wheat cultivation in the study areas

Period Variety Yield (t/ha)
Bijoynagar (Rajshahi)

1983 Sonalika, Kanchan, Balaka 3.0-3.5
2008 Gourab, Satabdi, Kanchan 4.5-5.0

Motiazapur (Dinajpur)
1984-87 Sonalika, Kanchan 2.5-3.0

2005-2007 Shatabdi, Prodip, Bijoy 4.5-5.0
2008 Swarna 3.5-4.0

Sullipara (Rangpur)
Before Pakistan Moni wheat 1.5

1980-85 Sonalika, Kanchan 2.5-3.0
2007-08 Shatabdi, Sourav, Sonalika, Kanchan 2.8

4.2.9 Adoption of wheat varieties in the study areas

Most of the wheat varieties cultivated at the study areas are developed by Bangladesh Agricultural

Research Institute (BARI). Of these, Shatabdi, Prodip, Bijoy, Protiva, Gourov and Sonalika were

mostly cultivated in Rajshahi; Prodip, Shatabdi and Kanchan in Dinajpur; and Sourav, Shatabdi,

Sonalika, Protiva and Kanchan in Rangpur. But irrespective of farmers’ categories, the wheat cv.

Shatabdi was the most adopted one among the farmers of Rajshahi (62%) and Rangpur (27.7%) due to

its higher yield and better performance under late sown condition. In Dinajpur, 50.3% of the farmers

cultivated the new variety Prodip (Table 4.2.8). The survey findings also reveal that the large farmers

had given the maximum priority in obtaining the new wheat varieties like Prodip, Bijoy, Shatabdi etc.

compared to small and medium farmers.

The adoption of wheat varieties mainly depends on the availability of seed, agro-climatic conditions,

grain quality, flour quality, farmers’ motivational activities (like training, field day etc.), and market

demand. As these factors varied remarkably from site to site, the mode of dissemination of the wheat

varieties also varied across sites.



Table 4.2.8 Percent of the farmers using different varieties of wheat at the study areas (2008-09)

Wheat variety
% Farmers used CV (%)

Large Medium Small Average
Rajshahi

Shatabdi 56 68 62 62.0 12.57
Prodip 22 18 12 17.3 10.24
Bijoy 8 - - 8.0 -
Protiva 4 3 15 7.3 13.41
Gourov 8 7 4 6.3 9.74
Sonalika 2 4 7 4.3 8.67

Total 100 100 100 100 -
Dinajpur

Prodip 43 42 66 50.3 13.6
Shatabdi 57 55 29 47.0 15.6
Kanchan 0 3 5 2.7 2.5

Total 100 100 100 100.0 -
Rangpur

Sourav 32 21 25 26.00 10.34
Shatabdi 22 32 23 25.67 11.72
Sonalika 28 18 21 22.33 8.75
Protiva 18 20 15 17.67 9.27
Kanchan 0 9 16 8.33 16.51

Total 100 100 100 100 -

4.2.10 Area coverage by wheat varieties in Dinajpur

The study village of Dinajpur is traditionally a wheat-growing area. The most popular variety Prodip

covered maximum wheat area (60%) followed by Bijoy (20%) and Shatabdi (15%). The old varieties

Sonalika, Kanchan and Swarna covered only 5% area (Fig. 4.2.2 and Plate 4.2.2).

4.2.11 Matrix ranking of different wheat varieties

In Dinajpur, five varieties of wheat were identified which were being cultivated viz. Prodip, Bijoy,

Shatabdi, Kanchan and Swarna. Matrix ranking on choice of wheat varieties was done on the basis of

yield, grain size, disease infestation, heat tolerance, lodging tendency etc. The farmer prepared matrix

Plate 4.2.2 Prodip variety of wheat in the field
Fig. 4.2.2 Venn diagram on area coverage

by wheat variety in Dinajpur

Prodip
60%

Bijoy
20%

Shatabdi
15%

Kanchan
2%

Sorna/
Sonalika

3%
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chart and this matrix ranking is shown in Table 4.2.9. Participants preferred Prodip and Bijoy varieties

most for their higher yields, bold grain size, disease free and good straw quality. They opined that

Prodip and Bijoy gave higher yield than any other variety. Farmers also preferred new Indian cultivar

Swarna due to its lodging tolerance, short duration and moderate yield. Overall scoring by the

participants showed that Prodip ranked 1st followed by Bijoy (2nd), Swarna (3rd) and Shatabdi (4th).

Four varieties of wheat were identified for cultivation in Rangpur like Shatabdi, Sonalika, Kanchan and

Protiva.  Matrix ranking of wheat varieties was done on the basis of yield, taste and production cost

(Table 4.2.10). Participants preferred Sonalika variety most for its higher yield, good taste and less

production cost. They opined that cultivation of Sonalika is possible even without irrigation. Sonalika is

also testy to eat.  Overall scoring by the participants showed that Sonalika ranked 1st with a total score

of 157. The second highest point (117) was scored by Shatabdi followed by Protiva (110). It was

observed that Shatabdi was the second best wheat variety.

Table 4.2.9 Matrix ranking of wheat varieties in Dinajpur

Characters
Wheat variety

Prodip Bijoy Shatabdi Kanchan Swarna
Higher yield 5 4 3 1 4
No lodging 4 4 2 3 5
Grain size 4 5 3 2 1
Heat tolerant 4 3 2 1 5
Disease 5 5 3 1 4
Straw quality 5 5 4 3 1
Short duration 4 4 2 3 5
Total score 31 30 19 14 25
Rank 1 2 4 5 3

Table 4.2.10 Matrix ranking of wheat varieties in Rangpur

Parameter
Score

Shatabdi Sonalika Kanchan Protiva
Yield 44 48 42 42
Taste 37 59 41 40
Production cost 36 50 24 28
Total score 117 157 107 110
Rank 2nd 1st 4th 3rd

4.2.12 Farmers’ opinion about the quality seeds of wheat

Almost all the farmers in the study areas (99%, 99% and 100% in Rajshahi, Dinajpur and Rangpur,

respectively) opined that quality seed could invariably increase the grain yield of wheat (Table 4.2.11).

They also informed that when quality wheat seed is sown the grain yield is increased by 22.7%, 21.3%

and 23.7% in Rajshahi, Dinajpur and Rangpur, respectively. These findings obtained from the wheat

farmers strongly support that of Huda (2001), who reported that good seed alone could maximize food

production to the range of 20-25%.



Table 4.2.11 Farmers’ opinion about the quality seeds of wheat at the study areas

Farmers’
category

Response of the farmers (%)
Rajshahi Dinajpur Rangpur

Quality seeds can increase yield?

No Yes
Increase
yield (%)

No Yes
Increase
yield (%)

No Yes
Increase
yield (%)

Large 0 100 24 0 100 22 0 100 25
Medium 0 100 21 3 97 21 0 100 23
Small 2 98 23 0 100 21 0 100 23

Average 0.7 99.3 22.7 1.0 99.0 21.3 0.0 100.0 23.7

4.2.13 Sources of wheat seed

From the survey study it is observed that 55%, 62% and 49% farmers were dependent on the wheat

seed of their own sources in Rajshahi, Dinajpur and Rangpur, respectively and only 18%, 13% and 15%

of the farmers used the wheat seed supplied by seed dealer/traders (Table 4.2.12). The large and

medium categories of farmers had more access to BADC and research seed sources than that of small

farmers at all the study locations. Besides the own sources, a major percentage of small farmers

collected wheat seed from dealer, other farmers and open markets. These findings conform that of Banu

et al. (2004), who demonstrated over the years that 64% of Bangladeshi farmers use their own wheat,

and 26% purchase from other farmers in local markets and only 10% of the seed is purchased from the

GO/NGOs.

Table 4.2.12 Sources of wheat seed as used by the farmers at the study areas (2008-09)

Seed source
% Farmers used

Rajshahi Dinajpur Rangpur
L M S Av. L M S Av. L M S Av.

BADC 22 13 0 12 15 7 0 7 20 11 3 11
DAE 3 1 0 1 0 0 0 0 0 6 0 2
Company 0 0 0 0 0 0 0 0 0 7 2 3
Dealers/Traders 11 19 24 18 9 23 8 13 25 9 10 15
Research 3 2 0 2 4 5 0 3 0 0 0 0
NGO 0 2 5 2 7 3 0 3 0 0 0 0
Own seed 61 57 48 55 63 50 74 62 55 43 49 49
Others (farmers/Mkt) 0 6 23 10 2 12 18 11 0 24 36 20

Total 100 100 100 100 100 100 100 100 100 100 100 100

Note: L=Large, M=Medium, S=Small farmers, Av.=Average

The PRA results showed that the maximum number of farmers (65%) of Rajshahi used their own

produced seeds (Fig. 4.2.3). They opined that seeds available in the market were not of good quality.

Therefore, they preferred their own seeds. DAE could supply 20% of the total seed requirement.

Participants also collected seeds from the other farmers (15%).

The distribution of wheat seed sources in Dinajpur is shown in Figure 4.2.4 and it is found that the

respondents used 60% of their own seeds and procured 40% from out-suppliers of which 15% from

seed traders/dealers and the rest 25% purchased from local markets. The seed traders included BADC

seed dealers also. Farmers mainly purchased seeds from other farmers and in the local markets.
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In Rangpur, the respondents used 60% of their own wheat seed (Figure 4.2.5). The seed dealer and

BADC supplied only 20% and 15% of the total requirement, respectively. Participants further reported

that sources like other farmers could contribute to about 5%.

Fig. 2. Sources of wheat seed in the study area

Self
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4.2.14 Farmers’ choice priority about wheat seed sources

The farmers in Rajshahi choose the research organization as top ranking (1) as means of obtaining

wheat seed (Table 4.2.13). The other ranking positions were: BARI (2), own seed (3), DAE (4), seed

dealer (5), NGOs (6), and other farmers & open market (7). On the other hand, in Dinajpur and

Rangpur sites, BADC secured the top rank (1), while the research organization had the second position

as a source of quality wheat seed. The DAE and farmers’ own seed positioned 3rd and 4th ranks,

respectively.

Fig. 4.2.3 Sources of wheat seed in Rajshahi

Fig. 4.2.5 Sources of wheat seeds in Rangpur

Fig. 4.2.4 Sources of wheat seeds in Dinajpur



Table 4.2.13 Farmers’ choice priority about sources of wheat seeds at the study areas

Seed source
Choice ranking*

Rajshahi Dinajpur Rangpur
S M L Av. S M L Av. S M L Av.

Own 3 4 3 3 5 5 4 5 5 4 3 4
BADC 2 1 2 2 1 1 1 1 1 1 1 1
Research 1 2 1 1 2 2 2 2 2 2 2 2
NGO 6 7 6 6 4 4 5 4 4 5 5 5
DAE 4 3 4 4 3 3 3 3 3 3 4 3
Seed Dealer 5 5 5 5 6 6 6 6 6 6 6 6
Others 7 6 7 7 7 7 7 7 7 7 7 7

Note: *1 rank 1st, L–Large, M–Medium, S–Small farmers, Av.–Average

4.2.15 Effect of seed sources on the grain yield of wheat

The survey results over the locations reveal that the wheat yields varied significantly due to use of seed

from different sources (Table 4.2.14). In Rajshahi, wheat seed from research organization (Wheat

Research Centre of BARI) contributed to the highest grain yield (3875 kg/ha) while the BADC seed

gave the second highest yield (3652 kg/ha). The use of seed from research and BADC increased the

wheat grain yield by 19% and 12%, respectively compared to farmers’ own seed yield. On the contrary,

use of seed from other farmer, NGO and dealers’ reduced the grain yield by 30%, 7% and 4%,

respectively. The seed sources also had a significant impact on the grain yield of wheat in Dinajpur and

Rangpur sites. The seed of BADC provided the highest grain yield of wheat in Dinajpur and Rangpur

sites (35% and 26%, respectively). Further, the seed collected from research organization gave the

second highest yields (3572 and 3381 kg/ha, respectively), which increased the grain yield by 27% and

23%, respectively compared to farmers’ own seed yield in Dinajpur and Rangpur sites. The

dealer/traders’ seed increased the wheat grain yield by only 12% in Dinajpur but decreased the yield

4% in Rangpur. The use of seed from other source (i.e. other farmers, open market etc.) declined the

wheat yield by 15% and 10% in Dinajpur and Rangpur sites, respectively. At all the study sites as seed

source of wheat, BADC and research organization produced similar average grain yields (3630kg and

3609 kg/ha, respectively). But the wheat seed collected from other sources (like other farmers, open

market etc.) drastically reduced the grain yield (18%) compared to own seed yield.

Table 4.2.14 Effect of seed sources on wheat yield at the study areas

Seed source

Rajshahi Dinajpur Rangpur
Average
(all sites)

Mean
yield

(kg/ha)

%
Yield
incr.*

CV
(%)

Mean
yield

(kg/ha)

%
Yield
incr.

CV
(%)

Mean
yield

(kg/ha)

%
Yield
inc.

CV
(%)

Yield
(kg/ha)

%
Yield
incr.

BADC 3652 12 14.3 3789 35 16.2 3449 26 12.3 3630 24
Seed dealer/
Traders

3121 -4 16.5 3153 12 12.7 2634 -4 13.2 2969 1

Research 3875 19 9.8 3572 27 8.6 3381 23 11.7 3609 23
NGO 3026 -7 11.4 3155 13 12.3 2906 6 14.1 3029 4
Own seed 3258 - 14.6 2804 - 17.1 2746 - 11.3 2936 -
Others 2274 -30 16.1 2390 -15 18.7 2478 -10 15.4 2381 -18

* Compared to own seed yield
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4.2.16 Seed classes of wheat used by the farmers (2008-09)

The percentage of wheat farmers who used their own seed for wheat grain production was 55, 62 and

49% in Rajshahi, Dinajpur and Rangpur, respectively (Table 4.2.15). Besides, the users of Truthfully

Labeled Seed (TLS) were 34%, 21% and 29% of the farmers, respectively. The certified seed sown

only by the large and medium farmers at the study locations constituted only 1%, 4% and 2% of the

farmers in Rajshahi, Dinajpur and Rangpur, respectively. Furthermore, the foundation seed was

collected by only 2% of the large and medium farmers in Dinajpur. On the contrary, a considerable

percentage of small farmers were dependent for wheat seed on other sources (like other farmers, open

market etc.) at all the study locations (23, 18 and 36% farmers in Rajshahi, Dinajpur and Rangpur,

respectively).

Table 4.2.15 Seed classes used by the wheat farmers for grain production at the study areas

Seed
type

% Farmers used
Rajshahi Dinajpur Rangpur Average (all sites)

L M S Av L M S Av L M S Av L M S Av
Found 0 0 0 0 4 3 0 2 0 0 0 0 1 1 0 1
Certified 2 1 0 1 7 4 0 4 3 2 0 2 4 2 0 2
TLS 37 36 29 34 24 31 8 21 42 31 15 29 34 33 17 28
Own 61 57 48 55 63 50 74 62 55 43 49 49 60 50 57 56
Others 0 6 23 10 2 12 18 11 0 24 36 20 1 14 26 13

Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Note: L–Large, M–Medium, S–Small farmers, Av–Average, Found-foundation seed

4.2.17 Effect of seed classes on grain yield of wheat (2008-09)

The seed classes of wheat had a remarkable impact on the grain yield at all the study sites (Table

4.2.16). Among the seed classes used by the farmers in Rajshahi, Dinajpur and Rangpur, the foundation

seed provided the highest grain yields (3901kg, 3858kg and 3856 kg/ha) that were respectively 20%,

38% and 40% higher than that of the farmers’ own seed. The certified seed also produced good yields

(3514kg, 3422kg and 3161 kg/ha) compared to farmers’ own seed in all the study areas, which were

8%, 22% and 15% higher than farmers’ own seed. Moreover, TLS uplifted the grain yield by only 2%,

13% and 8%, respectively. The seed obtained from other sources (like other farmers, open market etc.)

declined the grain yield by 30%, 15% and 10% in Rajshahi, Dinajpur and Rangpur sites.

Table 4.2.16 Effect of seed classes on wheat yield at the study areas (2008-09)

Seed class

Rajshahi Dinajpur Rangpur
Average (all

sites)
Mean
yield

(kg/ha)

%
Yield
incr.*

CV
(%)

Mean
yield

(kg/ha)

%
Yield
incr.*

CV
(%)

Mean
yield

(kg/ha)

%
Yield
incr.*

CV
(%)

Yield
(kg/ha)

%
Yield
incr.*

Foundation 3901 20 7.8 3858 38 8.3 3836 40 10.2 3865 33
Certified 3514 8 9.3 3422 22 7.5 3161 15 7.8 3366 15
TLS 3321 2 12.6 3167 13 14.2 2952 8 10.4 3147 8
Own seed 3258 - 15.6 2804 - 12.4 2746 - 13.2 2936 -
Others 2274 -30 13.2 2390 -15 13.1 2478 -10 16.3 2381 -18

* Compared to own seed yield
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4.2.18 Percent of farmers using fertilizers for wheat cultivation (2008-09)

The survey results reveal that the highest percentage of large farmers in Rajshahi had applied the major

nutrients containing fertilizers like urea, triple super phosphate (TSP), muriate of potash (MP) and

gypsum (74%, 100%, 95%, 74% and 76% farmers, respectively). The percentages of farmers those who

applied the organic manure/cowdung at the same wheat fields were 74%, 54% and 38% large, medium

and small farmers, respectively (Table 4.2.17). The percentage of manure and fertilizers applying small

farmers were lowest except the farmers applying urea (38%, 37%, 11% and 32% farmers for cowdung,

TSP, MP and gypsum fertilizers, respectively). Besides, the number of micronutrient applying farmers

was also very scanty, only 5% and 2% large and medium farmer, respectively in Rajshahi. The

cowdung, urea, TSP, MP, gypsum and Boron applied farmers were 90%, 100%, 71%, 73%, 53% and

14%, respectively in Dinajpur and 93%, 100%, 90%, 84%, 68% and 9%, respectively in Rangpur. The

data also show that a negligible percentage of farmers applied Boron fertilizers and that no farmers

applied zinc related fertilizers at their field for wheat production. The large and medium farmers were

seemed to be more motivated in applying Boron-containing fertilizers compared to small farmers over

all study sites. In all the study areas, 79% farmers applied cowdung as manure while 100%, 76%, 69%,

59% and 8% farmer used urea, TSP, MP, gypsum and boron fertilizers, respectively.

Table 4.2.17 Percent of farmers using fertilizers for wheat cultivation at the study areas (2008-09)

Farmers’ category
% Farmers applied fertilizers in wheat

Cowdung Urea TSP MP Gypsum Boron
Rajshahi

Large 74 100 95 74 76 5
Medium 54 100 68 61 58 2
Small 38 100 37 11 32 0

CV (%) 21.3 - 27.2 25.7 20.8 10.3
Average 55 100 67 49 55 2

Dinajpur
Large 87 100 81 94 73 21
Medium 91 100 77 79 59 17
Small 93 100 55 47 28 4

Average 90 100 71 73 53 14
CV (%) 12.1 - 23.7 21.9 26.3 14.5

Rangpur
Large 94 100 100 100 83 10
Medium 89 100 91 87 78 14
Small 97 100 78 66 42 2

Average 93 100 90 84 68 9
CV (%) 11.7 - 17.3 19.7 15.9 16.7

Average (all sites) 79 100 76 69 59 8

4.2.19 Seed and fertilizer application rate for wheat grain cultivation

Although the optimum seed rates for wheat might vary with variety, location and method of planting

but the corresponding recommended seed rates along with balanced fertilization should be followed for

obtaining high yield and for improving the grain/seed quality. The data presented in Table 4.2.18 show

that the seed rates used by the farmers were comparatively higher than that of recommended rate at all

sites. The applied average seed rate for all sites was 156 kg/ha that was much higher than that of
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recommended seed rate (120 kg/ha). The main reason behind the use of higher seed rate at all sites is

inferior quality of farmers’ homegrown seed compared to the certified seed respect of germination

percentage and seed health. Moreover, most of the farmers plant their wheat crop in late season after

harvest of long duration preceding T.aman rice. Under this condition, late planted wheat crops produce

less number of tillers due to longer exposure to low temperature. In this situation application of higher

seed rate may slightly compensate the yield loss. Moreover, a good number of farmers have a general

tendency to use higher seed rate of wheat in order to control the weed population in the field.

Fertilizer application to grain/seed crop should be based on recommendations for the sites concern. A

well-balanced supply of nitrogen, phosphorus and potassium (NPK) is essential for having optimum

grain/seed production as it has a great influence on seed development and thereby on seed quality.

Phosphorus is essential for enhancing seed maturity and K for seed development. The present survey

finding reveal that three categories (large, medium and small) sample farmers in Rajshahi, Dinajpur and

Rangpur applied the lower rates of manures and fertilizers against the recommended doses except the

urea application rate of large farmers (Table 4.2.18). The large farmers used the rate of urea for wheat

production that was higher than that of recommended doses in Rajshahi and Dinajpur (239 kg and 233

kg/ha against the recommended dose of 220 kg/ha). But in Rangpur, the large farmers applied slightly

lower rate of urea (215 kg/ha). High N levels may promote vegetative growth, delay maturity,

predispose the crop to foliar diseases and lead to severe lodging and reduce yield and seed quality

(Tanner et al., 1992). Ascher et al. (1994) reported that seed nutrition combined with soil nutrition gave

better yields and higher seed quality. However, application of imbalanced rate of manures and

fertilizers might cause lower grain yield of wheat along with the nutrient mining of soil.

Table 4.2.18 Seed and fertilizer application rate for wheat grain cultivation at the sites (2008-09)

Farmers’ category Seed rate (kg/ha)
Fertilizers’ application rate in wheat (kg/ha)

Cowdung Urea TSP MP Gyp B
Rajshahi

Large 154 5548 239 95 76 63 5
Medium 152 5257 196 85 63 51 6
Small 149 2035 178 34 32 29 -

Average 152 4280 204 71 57 48 5.5
CV (%) 5.5 20.7 7.6 15.6 17.1 21.7 -

Dinajpur
Large 160 6248 233 85 57 63 5.8
Medium 169 5735 186 75 51 58 4.6
Small 170 3141 184 64 44 41 4.2

Average 166 5041 201 75 51 54 4.9
CV (%) 4.7 16.4 6.8 13.7 13.4 17.2 10.1

Rangpur
Large 160 5341 215 83 62 53 5.4
Medium 148 5663 196 79 54 46 5.8
Small 145 2252 143 57 46 35 4.3

Average 151 4419 185 73 54 45 5.2
CV (%) 4.9 17.3 6.9 13.9 16.3 18.7 12.4

Average (all sites) 156 4580 197 73 54 49 5.2
Recommended 120 7000 220 148 100 125 7.5
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4.2.20 Seed drying place of wheat as used by the farmers

The seed moisture content can be used as an indicator for safe storage into the storage containers. At all

the study sites, a lion’s part of the sample farmers (69%, 63% and 65% farmers in Rajshahi, Dinajpur

and Rangpur, respectively) dried their wheat grain/seed on the ground (katcha floor) which was not

sufficient for reducing the seed moisture up to the standard level required for `safe storage’ i.e. within

10-12% (Table 4.2.19). The percentage of farmers those who dried wheat seed on polythene sheet were

23%, 18% and 24% in Rajshahi, Dinajpur and Rangpur, respectively. A fewer number of farmers used

plastic/cloth and cemented (pucca) floor (average of 10% and 3% farmers) for seed drying in the study

areas.

Table 4.2.19 Seed drying place of wheat as used by the farmers at the study areas

Farmers’ category
%farmers drying seeds on

Soil ground Pucca floor Polythene sheet Plastic/cloth Total
Rajshahi

Large 61 3 24 12 100
Medium 64 5 27 4 100
Small 81 0 18 1 100

Average 69 3 23 6 100
CV (%) 10.6 10.7 16.7 17.1 -

Dinajpur
Large 64 5 23 8 100
Medium 54 2 20 24 100
Small 72 3 12 13 100

Average 63 3 18 15 100
CV (%) 11.4 9.7 12.4 19.1 -

Rangpur
Large 68 3 16 13 100
Medium 58 5 31 6 100
Small 69 0 26 5 100

Average 65 3 24 8 100
CV (%) 9.5 15.1 14.3 22.4 -

Average (all sites) 66 3 22 10 100

4.2.21 Production function for wheat seed/grain

The estimated production function presented in Table 4.2.20 reveals that the regression coefficients of

farm size, rate of urea, number of irrigation, number of human labor and seed classes significantly

influenced the grain/seed yield of wheat. The seed rate had negative effect on yield. Besides,

application of cowdung, TSP and MP had no significant effect on the grain yield of wheat.

The earlier survey results presented in Chapter 4.2.18 showed that most of the farmers do not use

recommended doses of fertilizers for wheat grain cultivation. The use of urea was moderately better

compared to the use of other fertilizers. Even in most cases they do not apply any cow dung or non-urea

fertilizers (like TSP, MP, gypsum etc.) in their wheat fields. Moreover, the farmers can not maintain the

manure quality. They just keep the organic manure in the heap under open sunny place without having

any rain protection shade. Therefore, most of the nutrients, especially the nitrogen content, are leached

out  with  rainwater, which  deteriorates  the quality  of the manure. This type  of manure  generally  has
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Table 4.2.20 Estimated production function for wheat seed/grain in Dinajpur

Explanatory variable Standardized Coefficient t

Constant 6.913*** 11.395
Farm size 0.164** 2.437
Seed rate -0.032 -0.484
Compost/cowdung 0.084 1.223
Urea 0.110* 1.689
TSP 0.052 0.494
MP 0.090 0.844
Irrigation no. 0.302*** 4.377
Human labour no. 0.208*** 3.033
Seed class 0.213*** 3.021

R² 0.44
F-value 12.02***

*** Significant at 1 % level; ** Significant at 5 % level; * Significant at 10 % level

little effect on crop yield. On the other hand, the qualities of the non-urea fertilizers (like TSP, MP,

gypsum etc.) that are sold in the local market are more questionable in terms of their nutrient contents

Compared to the standard level. It is also observed that sometimes the crop yield is reduced due to other

factors like weed infestation, insect/disease attacks etc. Probably because of these reasons and most

vitally the under-rate use of the non-urea fertilizers including compost/cow dung manure could not

make significant effects on wheat grain production as compared to urea application that was observed

under the present study.

4.2.22 Frequency distribution of wheat yield

The variation of wheat yields at the farmers’ level is shown in Fig. 4.2.6, which reveals that most of the

farmers obtained the wheat yield ranging from 2250 kg/ha to 2750 kg/ha. A few of the farmers got

comparatively higher yield (above 3000 kg/ha). The pattern of wheat yield as observed at farmers fields

although followed a normal distribution, it has more narrowly skewed to the right side demonstrating

that the frequency of plots yielding less than 3000 kg/ha was much more higher in number than the

higher yielding cases. Therefore, this trend very clearly indicates that there is more possibility of

improvement in wheat yield at field level by optimising management packages including fertilizer,

irrigation and other inputs.
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Fig. 4.2.6 Frequency distribution of wheat yield

4.2.23 Wheat seed storage scenario at farm level

The sample farmers stored wheat seed based on their storing capability. The large farmers stored more

seed compared to medium and small farmers in all the study areas (110kg, 391kg and 98kg/farm family

in Rajshahi, Dinajpur and Rangpur, respectively). Besides, the amount of seed kept by the medium

farmers was 72kg, 155kg and 85kg in Rajshahi, Dinajpur and Rangpur, respectively (Table 4.2.21). The

small farmers at all the study sites kept comparatively low amount of wheat seed (37kg, 83kg and 39kg

in Rajshahi, Dinajpur and Rangpur, respectively). The storage period for wheat seeds ranged from 4.9

months to 6.3 months. The large farmers stored wheat seed comparatively longer period than that of

medium and small farmers. The stored seed was used for sowing in the next wheat season and the

remaining was sold in the market for earning money. Traditional storage structures used by farmers in

Bangladesh are mainly made of indigenous materials readily available in rural areas at low cost. The

size and use of these structures vary in different areas of the country. In all the areas under study, large

farmers stored their wheat seed with satisfactory conditions (Metallic/plastic drum) compared to

medium and small farmers. In Rajshahi, a big number of small farmers (39%) stored their wheat seed in

earthen pots, in which seed quality that retained is more subject to question.

4.2.24 Preference ranking of wheat seed storage device

Under the present study, the sample farmers were given the way to freely evaluate different types of

seed storage containers in terms of seed moisture content, germination, disease and insect infestation

for what they had perceived for the last year’s of wheat storage. The storage containers were

poly+plastic bag, plastic/metallic drum, biscuit tin, earthen pot, jute sac etc. Among the containers

evaluated by the experience of the sample farmers, plastic/metallic secured the 1st position whereas

poly+plastic bag were given the 2nd rank at all the study sites. The biscuit tin was provided 3rd ranking

while earthen pot and jute sac occupied 4 and 5th ranking position, respectively (Table 4.2.22). In a trial
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Table 4.2.21 Wheat seed storage scenario at farm level at the study areas (2008-09)

Farmers’ category
Seed

stored
(kg)

Stored
period

(month)

Disposal (kg) Storage container used (%farmer)
Own
use

Sale Drum
Poly +

Plastic bag
Earthen

pot
Jute
sac

Tot
al

Rajshahi
Large 110 6.1 70 40 62 30 5 3 100
Medium 72 5.7 45 27 53 34 9 4 100
Small 37 5.2 27 10 17 12 39 32 100

Average 73 6 47 26 44 25 18 13 100
CV (%) 24.3 3.1 12.4 14.5 25.7 15.4 21.7 24.2 -

Dinajpur
Large 391 5.8 183 208 70 26 - 4 100
Medium 155 5.9 117 38 42 55 - 3 100
Small 83 5.6 59 24 28 51 - 21 100

Average 210 6 120 90 47 44 - 9 100
CV (%) 26.1 2.8 15.3 20.7 24.1 12.7 - 13.1 -

Rangpur
Large 98 6.3 34 51 62 38 - 0 100
Medium 85 5.4 26 72 53 47 - 0 100
Small 39 4.9 20 19 15 70 - 15 100

Average 74 5 27 47 43 52 - 5 100
CV (%) 17.1 4.1 11.7 18.7 20.9 18.1 - 21.8 -

Average (all
sites) 119 6 65 54 45 40 6 9 100

conducted under storage condition, partially similar findings were reported by Malaker et al. (2008).

They observed that in terms of germination percentage, polyethylene bag and tin container performed

better compared to earthen pitcher.

Table 4.2.22 Preference ranking of wheat seed storage device at the study areas

Farmers’
Category

Container type and preference ranking*
Poly + Plastic

bag
Drum Biscuit tin Earthen pot Jute sac Other

Rajshahi
Small 2 1 3 4 5 6
Medium 2 1 3 4 5 6
Large 1 2 3 4 5 6

Dinajpur
Small 2 1 3 4 5 6
Medium 1 2 3 4 5 6
Large 2 1 3 4 5 6

Rangpur
Small 2 1 3 4 5 6
Medium 2 1 3 4 5 6
Large 2 1 3 4 5 6

Note: * 1 rank 1st

4.2.25 Matrix ranking of wheat seed storage containers

Matrix ranking on the choice of different storage containers of wheat seed is shown in Table 4.2.23.

The participant farmers of Motizapur village (Dinajpur) preferred metal and plastic drums most to keep

seeds for their best storage quality. According to them, metal drum ranked 1st position scoring 33 points
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followed by plastic drum (30 points) and polythene bag (28 points). The participant farmers preferred

drums (metal and plastic) due to air tightness, durability, less insect attack and ‘seed remain good’

quality. Farmers preferred poly bags due to low cost, easy availability and also air tightness.

Matrix ranking on different storage containers of wheat seed at Sullipara village of Rangpur showed

that the female participants preferred polythene bag most to keep seeds for its best storage quality.

According to them, polythene bag ranked 1st position scoring 95 points (Table 4.2.24). This was

followed by plastic barrel and earthen pot. As per female participant of Sullipara, polythene bag, plastic

barrel and earthen pot scored 95, 94 and 81, respectively.

Table 4.2.23 Matrix ranking of storage containers of wheat seeds in Dinajpur

Device character
Score

Polybag+ Plastic sac Metal Drum Plastic Drum Tin Earthen pot
Seed remain good 4 5 5 3 2
Less insect attack 4 5 5 3 2
Less rat attack 1 5 4 5 5
Airtight 4 5 5 3 1
Durable 2 4 5 3 1
Easily available 5 2 1 3 4
Low price 5 2 1 3 4
Higher seed price 3 5 4 2 1
Total score 28 33 30 25 20
Rank 3rd 1st 2nd 4th 5th

Table 4.2.24 Matrix ranking of storage container of wheat seeds in Rangpur

Parameter
Score

Polythene bag Barrel Earthen pot
Quality of seed 47 48 40
Availability 48 46 41
Total Score 95 94 81
Rank 1st 2nd 3rd

4.2.26 Intermittent drying of stored wheat seed and use of chemicals/herbs

When seeds are stored in ordinary devices and conditions, they absorb moisture and subsequently

germination percentage is reduced (Rahman et al., 1985). Therefore, when wheat seed contains 11 to 12

percent moisture, it should be dried intermittently for safe storage. But under the present study, it is

observed that a major part of wheat growing farmers did not practice any intermittent drying for safe

storage (average of 89%). The percentage of farmers those who did not practice intermittent drying

were 89, 93 and 88% in Rajshahi, Dinajpur and Rangpur, respectively (Table 4.2.25). On the contrary,

only 11, 7 and 15 farmers dried their storable wheat grain/seed intermittently (2 to 3 times).

From the survey data, it is also observed that only 17% farmers used herbs/chemicals into the storage

device for controlling storage insect or diseases. The commonly used herbs/chemicals by the sample

farmers were neem leaves, phostoxin tablet, tobacco powder (gul), naphthalene etc. Ahmed (1985) also
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reported that the farmers in Bangladesh traditionally use natural insecticides, such as neem

(Azadirachta indica), biskatali (Rumex obtusifolius) and tobacco leaves, as insect repellents for farm-

saved seed.

Table 4.2.25 Intermittent drying of stored wheat seed and used chemical/herbs in storage device

Farmers’ category
Intermittent drying Use of herbs/chemicals Name of herbs/chemicals

used in storage deviceYes No Yes No
Rajshahi (% of farmers)

Large 8 92 68 32 Neem, Phostoxin tablet
Medium 14 86 12 88
Small 10 90 30 70

Average 11 89 37 63 -
CV (%) 13.7 10.3 26.1 17.7

Dinajpur (% of farmers)
Large 0 100 7 93 Neem leaves, Gul,

NaphthaleneMedium 12 88 15 85
Small 9 91 15 85

Average 7 93 12 88 -
CV (%) 20.4 11.2 23.1 14.2

Rangpur (% of farmers)
Large 12 88 0 100 Neem leaves
Medium 20 80 4 96
Small 12 88 1 99

Average 15 85 2 98 -
CV (%) 12.4 9.7 8.5 10.2 -

Average (all sites) 11 89 17 83 -

4.2.27 History of wheat seed preservation in Dinajpur

Some of the wheat

growers stored wheat

grain for selling as seed. A

few farmers of the survey

village started storing

wheat seed from the year

1989 by using poly bag.

Prior to those, farmers of

the village used to depend on purchased seeds. Small aluminum and earthen pots became popular for

storing wheat seeds from the year 1992. From that year about 50% of the wheat growers kept seed for

their own use and for sale as well. Farmers had started storing wheat seed in big aluminum drum from

the year 1995.  Another sophisticated big plastic drum was in use as seed storing device from the year

2005. It became very usual to store wheat seed from that year. About 70% of the farmers stored wheat

seed for own use and sale as well. Among all, poly bag was the main seed preservation device in the

area but others seed storing devices such as earthen pot, small aluminum pot, big aluminum drum and

plastic drum were also used (Plates 4.2.3-4.2.4 and Table 4.2.26).

Plates 4.2.3-4.2.4 Wheat seed preservation scenario in Dinajpur



6969

Table 4.2.26 Wheat seed preservation history in the villages under survey

Year Variety Container
% Growers
stored seed

1989 Kanchan Poly bag 10
1992 Kanchan Small aluminum pot, Earthen pot, Poly bag 50
1995 Kanchan Big aluminum drum, Small aluminum pot, Earthen pot, Poly

bag
60

2005 Shatabdi Plastic drum, Big aluminum drum, Small aluminum pot,
Earthen pot, Poly bag

70

4.2.28 Admixture of wheat seed in Dinajpur

Admixture of seed is the one of the prim characters of farmers’ seed. Causes behind the seed admixture

and its effect were assessed during the FGD with farmers. Farmers identified about 9 causes, which

helps contaminate the seeds with other varieties (Fig. 4.2.7). Farmers did not do rouging during the time

of harvesting, threshing and drying, whereby admixture happens normally. Yield from contaminated

seeds is lower than that of pure seed; price is also lower as it reduces the profit.

Fig. 4.2.7 Cause and effect analysis of wheat seed admixture at Motizapur village, Bochagonj,
Dinajpur, Dinajpur

Seed Admixture

No roughing Lack of knowledge Seed comes from side plot
during sowing by broadcast
method

No extra labour
invest

Less
Importance

Can’t use as seeds

Feel extra
botheration

Low price of seeds

Harvest different
varieties in the

same day and keep
it in one place

During threshing and
drying

By bird/animal in
field and home yard

Decrease social
status

Low profit

Low yield
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4.2.29 Flow of resources to and out of the Motizapur village of Dinajpur

The farmers identified resource flow during PRA. All agricultural inputs like fertilizers, pesticides,

seeds etc. and agricultural & non-agricultural services from GO and NGOs (including small credit)

were found to come from out sides. Agricultural products (crops, fisheries, poultry and livestock) and

some seeds of different crops go out of the village (Fig. 4.2.8).

4.2.30 Gender participation in wheat seed/grain
cultivation activities

Table 4.2.27 reveals that often a gender-based

division of labor consisting of men, women and

children participated in wheat grain/seed

production. Men’s participation was dominated in

ploughing, seeding, fertilizing and irrigation etc.

Women had the key contribution in weeding and

post harvest activities such as threshing, cleaning

and seed preservation etc. Children were involved

in birds beating, rat control and in sun drying of

seed or straw.

Motizapur village

Inputs (fert., pesticides

Fish seeds/ quality
seeds of rice, wheat

Services from NGO/GO

Crop products Fish, poultry&
animal product

2 wheel tractor services

Hybrid seeds of
maize, rice, veg.,

spices etc.

4 wheel tractor service

Small credit

Seeds of rice, wheat,
mustards, pulses etc.

Medical service

Higher education

Sanitation

Fig. 4.2.8 Resource flow chart

Plate 4.2.5 Women participation in wheat threshing



Table 4.2.27 Men, women and children’s participation in wheat seed production activities

Parameter Male (%) Female (%) Child (%)
Land preparation 100 0 0
Plowing 100 0 0
Seeding 100 0 0
Birds beating 30 0 70
Fertilizing & Manuring 100 0 0
Irrigation 100 0 0
Weeding 40 60 0
Roughing 100 0 0
Rat control 60 30 10
Harvesting 70 30 0
Carrying 40 60 0
Threshing 50 50 0
Winnowing 20 80 0
Drying 80 5 15
Seed preservation 30 70 0
Seed sale 90 10 0

4.2.31 Wheat production packages

The existing wheat production packages as mentioned by the farmers are described as follows.

Land and soil type: In the study village, all cultivable land is of high and medium topography,

covering sandy loam soil and wheat is cultivated in the high and medium high lands.

Land preparation and seed sowing: For wheat cultivation, farmers start ploughing the land in 2nd

week of November and continue up to the last of November. They plough land 2-3 times with Power

Tiller. Farmers sow the seeds a week or two weeks after starting of ploughing the land i.e. from 25

November to 7 December. Generally they broadcast the seeds at the rate of 150-185 kg/ha. About 5%

of the farmers sow seeds in line. They prepare furrow (10-15 cm apart) using old plough. In case of line

sowing, farmers use 135-150 kg/ha seeds. When seed germination fails, most of the farmers sow seeds

again particularly when the germination failure is higher. In case of less damage (failure), they allow to

grow and take proper management, which might enhance tillering to compensate. If the failure of seed

germination is due to shortage of soil moisture, farmers wait for 10-15 days after sowing and then

irrigate. After irrigation seeds germinate.

Source of seed: About 60% farmers use their own seeds, 40% farmers use purchased seeds of which

only 15% purchase from seed dealer and 25% purchase from market (other farmers’ seeds). Farmers

collect the seeds of old varieties if their own seeds are damaged. Most of the farmers collect seeds from

seed dealers or neighbours 1-2 days before sowing. Some collect seeds 7 days before sowing. Farmers

confirm the seed quality by observing shininess, boldness, spot-free and dry. In most cases, good seeds

depend on the source. Some of the farmers do germination test, but most of them do not.

Manure and fertilizer use pattern: Most of the farmers apply cow dung/compost after 1st ploughing

in various amounts, ranging from 4 - 4.25 t/ha. They use their own cow dung or purchase if needed.

They use chemical fertilizers at the rate of 60-35-37-95-3 kg/ha of urea-TSP-MP-Gypsum-Borax before
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last ploughing. After 1st irrigation (18-22 days after sowing) 115 kg/ha urea are applied as top-dressing.

Previously, farmers did not control weed neither by mechanical weeding or using weedicide. From the

last year (2007) some farmers are using weedicide (Affinity) to control weed. It is applied once in a

field.

Disease and pest management: There are few insects that attack wheat. Sometimes, termite attacks in

the seedling stage, which is controlled by insecticides (e.g. Darsbern or Briefer 5G). Aphid and stem

borer may attack but application of insecticide is not economic. Only Kanchan variety was to found be

affected by Bipolarise Leaf Blight (BpLB) and this variety was later replaced.

Irrigation and water management: All the farmers irrigate at least once and it is made 18-21 days

after sowing. Some farmers apply water once more, which is at 45-60 days after sowing. From recent

passed time, farmers have been using plastic hosepipe for irrigation. Some are irrigating their crop by

flood irrigation system.

Rouging: Farmers generally cultivate grain crops and

some portion of which they keep as seed. Majority of

the farmers do not isolate seed plots, do not do rouging,

and are not careful about seed admixture in threshing

and drying. Farmers are not aware of it. A negligible

number of farmers do rouging.

Harvesting and post-harvest management: Farmers

harvest their wheat crop manually and thresh by

thresher on the day of harvesting or 1-2 days after

harvest. Depending on grain moisture, they dry the

grains in sun for 2-5 days. They clean the grains and

grade by using Kula. They become sure about the moisture content by chewing the grain. After sundry

they keep the grain in shade for cooling. Then they keep the seed in drum or in polyethylene bag.

Seed storage: About 60% of the farmers store seeds in their houses for own use and some of them

store for sale. They keep their own seeds in drum lined with polyethylene bag and then put it on a layer

of bricks on the floor of the house. After properly drying (2-3 sun dry), they clean the seeds through

hand winnowing and keep it within poly bags with jute sack cover. Some of the farmers keep seeds in

metal/plastic drum. Majority of the farmers do not do germination test properly. They detect good seeds

by observing physical appearance like boldness, shining color, insect presence etc.

Cost and return of wheat cultivation: Human labour was 80 man-days and cost was Tk. 9,600/ha

(Table 4.2.28). Most of the farmers used herbicide for controlling weeds as it reduces human labor use

compared to the traditional practice of manual weeding. Land preparation cost was Tk. 2,161/ha. In the

reporting season, about 80% farmers used new variety Prodip and Bijoy seeds, and most of the farmers

purchased the seeds from others. Seed rate was 148 kg/ha and cost for that was Tk. 5920/ha,

Plate 4.2.6 Varietal admixture in wheat field
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respectively. Farmers used FYM at the rate of 4446 kg/ha. Per hectare urea, TSP and MP costs were

Tk. 2,076, Tk. 2,134 and Tk. 1,375, respectively. Due to the fertilizer scarcity and abnormally high

price, farmers of the village used lower rate of chemical fertilizers compared to WRC recommendation.

Per hectare total variable cost of wheat production was Tk. 28,597. Due to the prolong fogy weather

after spike initiation period and lower dose of fertilizers, farmers got comparatively lower yield than the

potentiality of the new varieties. Average per hectare yield was 2470kg. For estimating total return,

opportunity cost of wheat was considered. Per hectare gross return and gross margin of wheat were Tk.

37,050 and Tk8,453 respectively.

Table 4.2.28 Cost and Return of wheat production at Motizapur village of Dinajpur, 2009

Item Quantity/ha Cost and return (Tk/ha)
Human labour (man-days/ha) 80 9600
Plowing (Number) 2.5 2161
Seed (kg) 148 5920
Farm Yard Manure (kg) 4446 2223
Urea (kg 173 2076
TSP (kg) 30 2160
MP (kg) 25 1375
Gypsum (kg) 99 495
Boron (kg) 2 240
Herbicide (Number) 1 494
Irrigation (Number) 1.5 1853
Total variable cost - 28597
Yield (kg) 2470 -
Gross return - 37050
Gross margin - 8453

Note: Seed @ Tk. 40/kg, Plowing cost @ Tk. 350/plow/acre, Compost @ Tk. 0.5/kg, TSP @ Tk. 72/kg, MP @ Tk. 55/kg,
Gypsum @ Tk. 5/kg, Irrigation cost @ Tk. 500/acre/irrigation, Human labour @ Tk. 120/man-days, Grain price @ Tk 15.0 /kg
Source: PRA data [The price of wheat seed was considerably high at sowing time (Tk. 40/ per kg) but it was lower during the
harvesting time (as grain Tk 15/ per kg)]

4.2.32 Wheat grain production cost and profitability

The production package used for wheat cultivation at farmers` level and its profitability analysis for all

the study sites (Rajshahi, Dinajpur and Rangpur) are presented in Table 4.2.29 and Annexes 16-18.

It is observed that the average total variable cost for wheat grain cultivation was Tk. 29,273/ha while

the total cost was Tk. 39,273. The average gross return and gross margin (total cost basis) were Tk.

46,190 and Tk. 6,917/ha. On the other hand, the wheat grain cultivation provided on average a BCR

value of 1.18 on total cost basis. As most of the farmers of the study areas preserve a small portion of

their produced wheat grain as seed for the next year sowing, therefore, the study dealt with grain instead

of wheat seed.

The cost and return from wheat production usually depend on the rate of used inputs (seed, fertilizers,

pesticides, irrigation etc.), land/soil type, number of laborers used and their wage rate, local market etc.

Under the present study, these factors differed more or less across sites and that might have created the

variations in production cost and economic return in case of wheat grain/seed production.
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Table 4.2.29 Cost and return of storing wheat seed in the study areas (2008-09)

Item
Rajshahi Dinajpur Rangpur Average (all sites)

Qty
Value

(Tk/ha)
Qty

Value
(Tk/ha)

Qty
Value

(Tk/ha)
Qty

Value
(Tk/ha)

Ploughing number 2.9 2171 2.95 2186 4.3 3186 3.38 2514
Seed (kg) 152 5915 169 6582 151 5889 157 6129
Cowdung (kg) 4280 2140 4550 6826 5913 2956 4914 3974
Urea (kg) 204 2452 162 1942 201 2412 189 2269
TSP/DAP (kg) 71 2853 38 1508 75 2987 61 2449
MP (kg) 57 1710 31 935 51 1520 46 1388
Gypsum (kg) 48 286 44.5 223 41 207 44.50 239
Boron fertilizers 3.7 440 2.62 157 5.2 620 3.84 406
Irrigation (No) 1.4 1031 1.37 1014 1.9 1433 1.6 1159
Weeding (No) 0.2 - - - 0.9 - 0.6 -
Herbicide spray 0.1 - 0.12 33 0.2 111 0.1 72
Human Labour (MD) 69 8240 68.79 8255 80 9600 73 8698

a) Total variable cost - 27238 - 29660 - 30921 - 29273
b) Fixed cost (for land) - 10000 - 10000 - 10000 - 10000

Total cost (a+b) - 37238 - 39660 - 40921 - 39273
Yield (kg/ha): Grain 3170 47550 2735 41019 2862 42930 2922 43833

Straw 2940 1470 2737 2737 2863 2863 2847 2357
Gross return - 49020 - 43756 - 45793 - 46190
Gross margin:

a) Variable cost basis - 21782 - 14096 - 14872 - 16917
b) Total cost basis - 11782 - 4096 - 4872 - 6917

BCR (total cost basis) - 1.31 - 1.10 - 1.12 - 1.18

Costing rate: Ploughing @ Tk. 740/ploughing/ha, Seed @ Tk. 39.00/kg, Cowdung @ Tk. 0.5/kg, Urea @ Tk. 12.00/kg, TSP @
Tk. 40.00/kg, MP @ Tk. 30.00/kg, Gypsum @ Tk. 6.00/kg, Boric acid @ Tk. 120.00/kg, Human Labour wage @ Tk.
120.00/manday, Irrigation @ Tk. 740.00/No/ha, Grain price @ Tk. 15.00/kg, Straw @ Tk. 0.50/kg.

4.2.33 Wheat seed production cost and profitability under Contract Seed Growers of
BADC, Dinajpur

Bangladesh Agricultural Development Corporation (BADC) is entrusted with the task of multiplication,

production and supply of high-yielding varieties of seeds; BADC has 21 Seed Multiplication Farms and

15 Contract Growers’ Zones for this purpose all over the country. Under the Contract Seed Growers of

BADC in Dinajpur, the technologies for wheat seed production and its profitability were analyzed for

the period of 2008-2009. The seed growers under BADC sold seeds within few days after harvest. No

need to stored seeds, no container and seed loss cost involved. The results show that the seed

production programme of wheat was more profitable than that of grain production (Tables 4.2.30 and

4.2.31). The total variable cost, gross return and gross margin (total cost basis) under the wheat seed

production programme were Tk. 34,846, Tk. 76,725 and Tk. 31,879/ha, respectively. The BCR was also

higher in case of seed production, which were 1.7 for seed and 1.18 for grain production. It can be

mentioned that the Cobb-Douglas Production Function models were used in this study.

As per the explanation given in Chapter 4.1.37 (for rice), it can also be mentioned here that the Contract

Seed Growers generally produce wheat seed with the prescribed seed production guidelines given by

the  SCA  under  the direct  supervision of BADC. Therefore,  the  quality   of  seed received  from  the
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Table 4.2.30 Wheat seed production cost and profitability under Contract Seed Growers
of BADC in Dinajpur, 2008-09

Item Qty/ha Value (Tk./ha)
Variety Prodip
Ploughing number 3 2223
Seed (kg) 150 5850
Cowdung (kg) 5500 2750
Urea (kg) 240 2880
TSP/DAP (kg) 140 5600
MP (kg) 90 2700
Gypsum (kg) 120 720
Boron (kg) 6 720
Zinc Sulphate (kg) 3 180
Irrigation (No) 3 2223
Human Labour (MD) 75 9000

a) Total variable cost - 34846
b) Fixed cost (for land) 10000

Total cost (a+b) 44846
Yield (kg/ha): Seed 3200 70400

Non-seed 450 4500
Straw 3650 1825

Gross return - 76725
Gross margin:

a) Variable cost basis 41879
b) Total cost basis - 31879

BCR (total cost basis) 1.7

Costing rate: Ploughing @ Tk. 741/ploughing/ha, Seed @ Tk. 34.00/kg, Cowdung @ Tk. 0.5/kg, Urea @ Tk. 12.00/kg, TSP @
Tk. 40.00/kg, MP @ Tk. 30.00/kg, Gypsum @ Tk. 6.00/kg, Zinc sulphate @ Tk. 60.00/kg, Human Labour wage @ Tk.
140.00/manday, Irrigation @ Tk. 741.00/No/ha, Grain price @ Tk. 10.00/kg, Straw @ Tk. 0.5.00/kg, Seed price Tk.22.00/kg.

Contract Seed Growers is much better than that of non-contract growers. Furthermore, BADC directly

purchase the wheat seed from the Contract Seed Growers at higher price. That is why, the profitability

of wheat seed production under Contract Growers is generally higher compared to that of the non-

contract growers.

Table 4.2.31 Estimated production function for wheat seed by Contract Seed Growers of BADC,

Dinajpur

Explanatory Variable Standardized Coefficients T

Constant 3.998*** 6.312
Compost (kg) 0.105 1.064
Urea (kg) 0.029 0.227
TSP (kg) 0.558*** 4.823
MP (kg) 0.190 1.595
Gypsum (kg) -0.087 -0.482
Irrigation (no.) 0.006 0.041
Human Labour (man-days) 0.051 0.515
Ploughing (no.) -0.185** -2.685
Education (years of schooling) 0.219*** 3.103
Farming experience (year) 0.262* 1.990

R² 0.89
F-value 24.91***

Note: Dependent Variable: Yield
*** Significance at 1 % level; ** Significance at 5 % level; * Significance at 10 % level
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4.2.34 Profitability of wheat seed storage and marketing by farm size group

Seed production needs some additional intercultural operations such as rouging & spraying and some

additional post harvest activities like winnowing, drying, packaging etc. The profitability of wheat seed

storage and marketing for different categories of farmers were analyzed at farm level in Dinajpur for

the year of 2008-2009 and is presented in Tables 4.2.32 and 4.2.33. It can be seen from these tables that

Table 4.2.32 Profitability of wheat seed storage and marketing at farm level in Dinajpur, 2008

Item
Farm category

Large Medium Small Average
Seed stored (kg/farm family) 391 155 83 210
Rouging 100 60 30 63
Winnowing 200 120 60 127
Drying & Packaging: 120 100 60 93
Depreciation cost of storage device:
Poly bag+ plastic bag 40 60 40 47
Metal drum 200 0 0 67
Seed marketing (transport + toll) 200 100 50 117
Storage cost:

a) Seed preservation cost 860 440 240 514
b) Value of wheat grain at harvesting time 5865 2325 1245 3145
c) Opportunity cost of stored seeds 391 155 83 210

Total seed preservation cost (a+b+c) 7116 2920 1568 3869
Seed storage loss after storage in kg (3 % of stored seed) 11.73 4.65 2.49 6.3
Wheat seed weight after storage period 379.27 150.35 80.51 203.7
Gross return (Tk./farm family) 15171 6014 3220 8148
Net return from seed business (Tk./farm family) 8055 3094 1652 4279
Net return for per kg seeds (Tk.) 20.60 19.96 19.90 20.38

Note: For calculating depreciation cost of storing device considered Tk. 40 per piece of poly plus plastic bag with 2 years life
and capacity per bag considered 55 kg. Incase of plastic drum; price was Tk. 1300 per piece with 13 years life expectancy and
can contain 160 kg seeds.

Table 4.2.33 Profitability of seed storage and marketing for 180 kg of wheat in Dinajpur, 2008

Items Cost and return (Tk/180 kg)
Particulars Poly bag Plastic drum
Roughing 120 120
Winnowing 120 120
Drying & Packaging 120 120
Depreciation cost of storage device 90 120
Seed marketing 60 60
Transport 50 50
Market toll 20 20
Storage cost
a) Seed preservation cost 580 610
b) Value of 180 kg wheat grain at harvesting time 2700 2700
c) Opportunity cost of stored seeds 180 180
Total seed preservation cost (a+b) 3460 3490
Seed storage loss after storage in kg (3 % and 2% for
poly bag and plastic bag, respectively)

5.4 3.6

Wheat seed weight after storage period 174.6 176.4
Gross return 6984 7056
Net return from 180 kg seed 3524 3566
Net return for per kg seeds (Tk.) 19.58 19.81

Note: For calculating depreciation cost of storing device considered Tk. 50 per piece of poly bag with 2 years life expectancy
and capacity per bag considered 50 kg. Incase of plastic drum, price was Tk. 1200 per piece with ten-year of life expectancy
and this can contain 180 kg seeds.
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the amounts of stored wheat seed for large, medium and small farmers were 391kg, 155kg and

83kg/farm family, respectively that gave the gross return of Tk. 15,171, Tk. 6,014 and Tk. 3,220/farm

family while the average gross return was Tk. 8148. On the other hand, the net return from seed

business for large, medium and small farmers were, Tk. 8055, Tk. 3094 and Tk. 1652/farm family and

net return for per kg seeds were Tk. 20.60, Tk. 19.96 and Tk. 19.90, respectively. However the average

net retun was Tk. 4279 and average net retun for per kg wheat seeds was Tk. 20.38. Another economic

analysis of seed storage for 180 kg wheat seed presented in Table 4.2.34 reveals that farmers could earn

about Tk. 3524 and Tk. 3566 by storing only 180 kg wheat seeds in poly bag and plastic drum,

espectively.

Grain and Seed marketing: Farmers sell 80% of their wheat

grain to Faria/Baparies from home, the rest 20% is sold in the

market. Price difference in house and market is about Tk.0.25/kg.

There are many channels through which farmers used to sale their

wheat grain (Fig. 4.2.9). The channels are as follows.

Seed Marketing: Farmers used to sell 70% of their seeds to seed

traders and other farmers from house. The rest 30% is sold in the

market. Price difference in house and market is about Tk.1.00/kg.

There are a number of channels found through which farmers sold

their seeds (Fig. 4.2.10). These are as follows.

1 Seed growers Seed traders Farmers

2 Seed growers Farmers

3 Seed growers Aratdar

1 Farmer Faria Bapari Miller

2 Farmer Faria Aratdar Bapari Miller

3 Farmer Faria Aratdar Miller

4 Farmer Bapari Miller

5 Farmer Market Miller

6 Farmer Miller Farmers

Farmer

Faria

Aratdar

Bapari

Miller

Fig. 4.2.9 Wheat grain marketing channel

Farmers

Aratdar

Farmer/Seed growers

Seed traders

Fig. 4.2.10 Wheat seeds marketing channel
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4.2.35 Constraints to wheat seed production

Constraints to wheat seed production in Rajshahi site as identified and ranked by the PRA participants

are shown in Table 4.2.34. The farmers of the study area identified a total of five constraints to wheat

seed production. Out of them, high price of input got the highest score (128) ranking 1st followed by

low market price of farmers’ seed (114). Crop destroyed by rat was another prior constraint which

ranked 3rd with 98 points followed by poor of quality seeds (4th). On the other hand, the farmers of

Rangpur reported a number of constraints to wheat production. Less profitable than rice got the highest

score (69) and ranked 1st as constraints to wheat production. Crop destroyed by rat ranked 2nd with 65

points followed by high price of inputs (55). Low market price was another constraint scored 48 and

ranked 4th. From the above analysis it is clear that the lower market price is the main constraint to wheat

production.

Table 4.2.34 Constraints to production of wheat seed in Rajshahi and Rangpur sites

Constraint
Rajshahi Rangpur

Score Rank Score Rank
i) Lack of irrigation facilities 64 5th 26 7th

ii) Crop destroyed by rats 98 3rd 65 2nd

iii) High price of inputs 128 1st 55 3rd

iv) Low market price of farmers’ seed 114 2nd 48 4th

v) Poor of quality seed 83 4th - -
vi) Less profitable than rice - - 69 1st

vii) Lack of improved varieties - - 38 5th

viii) No training facilities - - 35 6th

The constraints to wheat seed production was also identified and ranked by the participant farmers in

Dinajpur as are shown in Table 4.2.35. The farmers reported a number of constraints to wheat

production. Among all, high price of fertilizers and low wheat grain price after harvest were

important constraints and ranked 1st and 2nd respectively.

Table 4.2.35 Constrains to wheat grain/seed production in Dinajpur

Problem Causes Solution Rank

1. Late sowing -Excess soil moisture in the soil
- Late harvesting of T.aman
- Availability of good/ new
varieties seed in late

- Ploughing land early
- Transplanting of seedling in
early or sue of short duration
variety
- Ensure availability of seed in
time

3

2. Shortage of soil moisture in
some lands (high land)

Due highland and sandy or
sandy loam soil

Pre-sowing irrigation or post
sowing irrigation

17

3. Lack of availability of good
seed

Govt. agency and others cannot
supply sufficient amount

Production of good seeds by
the farmers

4

4. High price of fertilizers Not known Subsidy on price 1
5. Adulterated fertilizers (lack
of quality fertilizers)

Not known Increase supply of good quality
fertilizers

15

6. Good fertilizers are not
always available in time

Distribution system (dealer,
DAE)

Supply of good quality
fertilizer in time

5

7. Lack of training on seed
production

Not known Arrangement of training from
WRC or DAE

10
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8. Termite attack at seedling
stage

Insect-Termite Insecticide use 13

9. Weed Weeds Weeding or weedicide use 12
10. Low organic matter Decreasing no. of cattle, lack of

supply of organic matter
- Growing green manuring crop
- Growing Mungbean
- Making compost fertilizer

6

11. Yellowing of leaf - Excess irrigation water
application
- Fertilizer (low amount)

- Land should not be undulated
- Applied adequate amount of
water.
- Application of balance
fertilizers

9

12. Sterility Lack Boron fertilizer in soil Application of boron fertilizer 14
13. White head Stem Borrer Attack is less 11
14. Rodent attack Rodent Control needs 7
15. Bird attack after sowing Bird Keeping away bird 16
16. Low price of wheat grain
after harvesting

Not known - Price support by Govt.
- Govt. purchase

2

17. Lack of technical support
from DAE

Not known Increase field visit by SAAO
and others

8

18. Lack of credit against seed
storage during September to
October

Financial crisis Small credit against seed
storage can provide by NGO

6

Late sowing (late sowing after November reduces wheat yield), and unavailability of good quality seeds

were also the important constrains ranked 3rd and 4th. Lack of credit facilities against seed storage

ranked 5th and crop destroyed by rat ranked 6th followed by lack of technical support. From the above

analysis, it is clear that the lower market price is the main constraint to wheat production.

4.2.36 Seed quality of farmers’ homegrown wheat seed

Within the scope of the present study, the quality of collected seed samples was determined at the

laboratory of Bangladesh Agricultural University, Mymensingh and is presented in Table 4.2.36. The

quality parameters of farmers’ seed sample are described below:

Seed moisture: The moisture content of wheat grain is a crucial factor for seed storage. From the

results it is observed that the moisture percentage of farmers` homegrown seed samples were

statistically significant at all the study sites. The moisture content of collected seed samples ranged

from 13.1% to 15.5%, which were higher than that of standard level of wheat seed (12%). High

moisture in seeds is the major single factor for loss of seed viability during storage. To minimize the

metabolic degradation and to control mold growth, moisture content should ideally be less than 12% in

wheat seed, whereas to control insect infestation, it should be even less than 9%. At 14% moisture,

grains can be safely stored only for 2 to 3 months. For longer periods of storage from 4-12 months, the

moisture content must be reduced to 13% or below. Boyd et al. (1975) reported that cereal seed reaches

physiological maturity with 35% to 45% of moisture content, but it needs to be dried down to safer

moisture content for storage.

Seed purity: Among the collected samples from the study areas, the seed purity was found to vary

greatly in Rangpur. The average values of seed purity were 98.7%, 99.0% and 99.1% in Rajshahi,

Dinajpur and Rangpur, respectively. On the other hand, it is known that the standard level of seed

purity for certified seed is 96%. This clearly demonstrates that the purity of farmers’ homegrown seed
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is fairly above the acceptable limit. The information underlying the fact is that farmers used to clean the

storable grains minutely by using their indigenous devices e.g. kula, hand picking, blowing winds etc.

make the seeds more clean, although the grain crops were not raised following the procedure of seed

crop cultivation.

Seed damage by insect and diseases: The number of seeds infested with insect and diseases differed

significantly at all the sites. The data also show that the percentage of seed damage due to insect and

diseases for large farmers was more compared to the medium and small farmer categories.

Seed germination: Germination of wheat seed is the most vital parameter for determining the seed

quality. The data from seed quality analyses show that the germination percentage of wheat seed was

significantly influenced by different categories of sample farmers at all the study sites. Most of the seed

samples were of inferior quality because of low germination (below 80%). Among all farmers, the

germination percentages of the seeds of small farmers were the lowest, possibly due to lack of their

proper storage facilities and knowledge regarding seed preservation. This finding is in conformity with

the findings of Rahman et al. (1985), who reported that when seeds were stored in ordinary devices and

conditions, they absorb moisture and subsequently germination percentage reduces.

Table 4.2.36 Seed quality of farmers’ homegrown wheat seed at the study areas

Farmers’ category % Moisture
% Pure

seed
Seed damage by

% Germination
% Insect % Disease

Rajshahi
Large 13.1 98.1 5.6b 4.3b 78.7
Medium 14.4 98.4 4.8b 4.0b 73.2
Small 15.4 99.6 7.1a 5.9a 63.4

Average 14.3 98.7 5.9 4.7 71.8
CV (%) 3.9 0.8 9.9 13.6 6.5

Level of significance ** NS ** ** **
Dinajpur

Large 13.2b 98.4 3.7b 4.8b 82.2b
Medium 14.3ab 99.3 4.6b 5.5ab 77.4ab
Small 15.5a 99.2 6.8a 6.6a 71.3b

Average 14.3 99.0 5.0 5.6 77.0
CV (%) 5.3 0.6 12.2 11.3 3.6

Level of significance ** NS ** ** **
Rangpur

Large 14.6ab 98.5b 4.2b 4.4ab 79.0a
Medium 13.4b 99.3ab 3.8b 3.4b 80.8a
Small 15.4a 99.6a 6.8a 6.2a 70.4b

Average 14.4 99.1 4.9 4.7 76.7
CV (%) 4.2 0.7 18.6 16.9 4.3

Level of significance ** ** ** ** **
Average (all sites) 14.3 98.9 5.3 5.0 75.2

Certified Seed 12.0 96.0 - - 80.0
Note: ** significant at 5% level of probability, NS-Not significant

Paderes et al. (1997) also found a significant negative correlation between %germination and moisture

content. Malaker et al. (2008) conducted a study to determine the prevalence of black point disease and
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percentages of germination, moisture content and different fungi associated with wheat seeds stored at

room temperature for a period of 10 months in different types of containers viz., ‘dole’ (bamboo made),

earthen pitcher, tin container and polyethylene bag. In terms of germination percentage, tin container

and polyethylene bag stored seeds individually performed better compared to earthen pitcher. The

moisture content and black point infection increased and seed germination decreased with the increase

of storage period. Prior to storage in April, the seed germination was 95%, which eventually decreased

to about 75% at the end often months of storage in January.

4.2.37 Wheat seed demand and proportion supplied by BADC

Seed requirement depends on area coverage within the country in each year. According to the BADC

source in the last wheat season (2009-10), seed requirement was around 56 thousand tons (@ 150

kg/ha) and BADC supplied 23.5 thousands tons (42%), major portion of the remaining seeds came from

farmers source. The gap between demand and supply of quality seeds was more in the previous year

(Table 4.2.37 and Fig. 4.2.11). However, the farmers’ ability to produce quality seeds needs to be

improved. BADC has a plan to supply to cover 55% of the seeds to farmers by the year 2021, which,

however, is subject to funding and other support availability.

Table 4.2.37 Year wise wheat seed requirement and supply by BADC

Year
Area coverage

(000 ha)
Seed req. (ton)
(@ 150 kg/ha)

Supply by BADC
(ton)

% Cover by
BADC seeds

2004-05 556 83400 13705 16.4
2005-06 481 72000 12415 17.2
2006-07 371 55950 18184 32.5
2007-08 370 55500 18224 32.8
2008-09 439 65850 19971 30.3
2009-10 370 55950 23532 42.1

Proposed
2010-11 425 (estimated) 63750 27000 42.4
2011-12 425 63750 28000 43.9
2012-13 425 63750 29000 45.5
2013-14 425 63750 30000 47.1
2014-15 425 63750 31000 48.6
2020-21 425 63750 35000 54.9

Source: BADC
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4.3 STUDY ON MAIZE CROP

4.3.1 Socio-economic scenarios of maize farmers

Tables 4.3.1 and Annexes 19-21 show that the average years of schooling of the surveyed farmers in

Rajshahi, Dinajpur and Kishoregonj were 7.11, 7.29 and 6.74, respectively. The large farmers obtained

more farming experience in all the surveyed areas, Rajshahi (19.44 yrs.), Dinajpur (27.2yrs.) and

Kishoregonj (39.61 yrs.) compared to medium and small farmers. The small farmers acquired less

agricultural experience at all the sites. Among the sites, the maize farmers of Kishoregonj had more

farming experience (36.16 yrs.) than that of Dinajpur (22.83 yrs.) and Rajshahi (16.53 yrs.). The small

categories of farmers at all sites maintained more linkage with NGOs and other organizations (58, 70

and 37.50% in Rajshahi, Dinajpur and Kishoregonj, respectively), especially for loan, inputs and other

support. But the average linkage with NGOs was 39.45%.

Table 4.3.1 Socio-economic scenarios of maize farmers in the study areas

Characteristics
Socio-economic scenario of rice farmers

Rajshahi Dinajpur Kishoregonj Average (all sites)
Yrs. of schooling 7.11 7.29 6.74 7.05
Farming experience (yrs.) 16.53 22.83 36.16 25.17
Family size (no.) 6.25 5.03 6.74 6.01
Farm size (dec) 342 349 392 361
Link with NGOs (%) 32 53 33.34 39.45
Annual income (Tk.) 79137 122020 88545.29 96567

Fig 4.2.11 Year-wise wheat seed supply by BADC
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4.3.2 Major occupation of maize farmers

It appears that agriculture is the major occupation for all categories of farmers in the three selected sites

(Table 4.3.2). The large and medium maize farmers were more engaged in agriculture (average 92%)

compared to small farmers (average 83%). On the other hand, 13% small farmers had business

Table 4.3.2 Major occupation of maize farmers in the study areas

Farmers’ category Major occupation (%)
Agriculture Business Service Total

Rajshahi
Large 91 8 1 100
Medium 89 7 4 100
Small 74 19 7 100

Average 85 11 4 100
CV (%) 5.1 7.8 12.4 -

Dinajpur
Large 97 3 - 100
Medium 89 2 9 100
Small 78 18 4 100

Average 88 8 7 100
CV (%) 6.3 12.4 10.1

Kishoregonj
Large 89 8 3 100
Medium 98 2 - 100
Small 97 3 - 100

Average 95 4 3 100
CV (%) 5.7 10.3 - -

Average (all sites) 89 8 5 100

in the study area, whereas only 6 and 4% large and medium farmers occupied business, respectively.

The table also shows that a small number of farmers were in service (average 4.6%). The survey data

reveal that due to good linkage with NGOs and micro credit facility, the large number small farmers

were engaged in business. The occupations for all categories of farmers at all sites are presented here to

assess their crop production background which may help the farmers in creating the demand of

advanced technologies of hybrid maize production.

4.3.3 Family and farm size of maize farmers

Table 4.3.3 exhibits that the average family size in Rajshahi, Dinajpur and Kishoregonj were 6.25, 4.95

and 6.50 members/family, respectively. The highest number of family members (7.21 members/family)

was found at Kishoregonj site in large maize family but minimum number of family members was 4.27

members/family as observed at Dinajpur site in small farm size family. The average own land per farm

family was 350, 299, 376 dec, respectively. The large farmers had 630.56 dec, 754.00 dec and 942.64 dec

of own land/family in Rajshahi, Dinajpur and Kishoregonj, respectively. But the small farmers of the

same districts occupied only 124.06 dec, 124 dec and 140.32 dec/family, which were also smaller than

the farm size of medium farmers (324.38 dec, 213 dec and 349.27 dec/family in Rajshahi, Dinajpur and

Kishoregonj, respectively). The per family total operated land was 342, 349 and 392 dec in Rajshahi,

Dinajpur and Kishoregonj, respectively. Results show that the small and medium categories of farmers
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had the tendency to rent in land frequently on seasonal basis due to short-term loan facilities from

GO/NGOs.

Table 4.3.3 Average family and farm size of maize farmers in the study areas

Farmers’
category

Family size (no.) Farm size (decimal)

Male Female Total Own land
Rented/

Mortgage in
Rented/

Mortgage out
Total operated

land
1 2 3 4 5 6 7 8 (5+6-7)

Rajshahi
Large 3.60 3.42 7.02 631 200 149 681
Medium 3.37 2.94 6.31 324 68 0 393
Small 2.78 2.64 5.42 124 81 74 131

Average 3.25 3.00 6.25 350 101 109 342
CV (%) 2.87 3.16 5.37 23.74 20.74 26.51 25.41

Dinajpur
Large 3.4 3.1 6.5 754 25 0 779
Medium 2.4 2.3 4.7 213 82 3 292
Small 2.32 1.95 4.27 124 21 16 129

Average 2.58 2.37 4.95 299 56 6 349
CV (%) 3.24 3.73 6.14 20.37 18.32 17.41 24.12

Kishoregonj
Large 3.68 3.54 7.21 943 0 70 873
Medium 4.18 2.98 7.16 349 108 76 381
Small 3.03 2.45 5.48 140 60 23 177

Average 3.63 2.87 6.50 376 74 58 392
CV (%) 3.47 2.13 5.87 23.44 26.75 21.41 25.47

Av (all sites) 3.15 2.75 5.90 342 77 58 361

4.3.4 Time line of maize cultivation

In Rajshahi, maize was first introduced in the study areas just before 2006 (Table 4.3.4). Local varieties

like Indian and Khoi Bhutta were then cultivated in small scale with very low yield (4.5-5.0 tha-1). In

2008 farmers cultivated four hybrid varieties of maize namely, Pacific-11, Golda, Puja and NK-40. Due

to the cultivation of hybrid, yield increased to 6.0-7.0 t ha-1.  Participants mentioned that the

performance of NK-40 was satisfactory. Because of hybrid varieties, farmers are unable to keep their

own seed.

The timelines of maize cultivation in Dinajpur area is shown in Table 4.5.1 and found that hybrid maize

production by the farmers was introduced during 1995-96 with the technical and financial help of an

NGO named Grameen Krishi Foundation (GKF). In 1998, BRAC extended their programme to sell the

hybrid seeds and purchased grains of maize from farmers. They distributed Pacific 60 and Pacific 11

hybrid seeds. During 2000, few farmers received training and technical support on hybrid maize

cultivation from DAE through a ‘Maize promotion project’. Thereafter, different varieties like 900M,

NK 40, 900M gold, 1827, 1837, 1921, etc. were being cultivated by the farmers.
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Table 4.3.4 Time line of maize cultivation in the study areas

Period Variety Yield (t/ha) Remarks
Bijoynagar (Rajshahi)

Before 2006 Indian, Khoi bhutta 4.5-5.0
At present Pacific-11, Golda, Puja, NK-40 6.0-7.0

Ksidanga (Dinajpur)
1995-96 Pacific 60, Unknown varieties 4.0-5.0 Seed supplied by

GKF, BRAC,
DAE, Seed
company

1998 Pacific 60 and Pacific 11 5.8-6.0
2000 900M, NK 40, 900M Gold, 1827, 1837, 1921 6.3-6.5
2006 Bijoy, Sampad (released from BARI) 5.4-5.7

Kishoregonj
Introduced in
1983

Local 0.8-1.0 Performance of
Aftab was not
satisfactory1996 Hira 3.5-4.0

2001 SP-100, Pacific 11, Golden, Aftab 4.5-5.0
2009 NK-40, SP-100, Pacific 11 6.0-6.5

The introduction of maize in Kishoregonj area is not age-old. Maize was first introduced in 1983 (Table

4.5.1). Local varieties were cultivated in and around the homesteads with very low yield (0.8-1.0 tha-1).

Prior to this, farmers produced sugarcane in a large scale as a Contact Growers of the Kaliachapra

Sugar Mills Ltd. Due to lay-off declaration, farmers under Kaliachapra Sugar Mills quickly shifted to

mungbean and then to the maize cultivation in comparatively high lands. In 1996, a farmer first

cultivated hybrid maize variety Hira in 0.60 ha of land. Unfortunately total production was destroyed

due to insect attack. It was reported by the participants that during 2001 they cultivated four hybrid

maize varieties namely SP-100, Pacific-11, Golden and Aftab. They also mentioned that the

performance of Aftab was not satisfactory. Other varieties gave an average yield of 5 t/ha. Since then

the farmers of the area have been growing NK-40, SP-100 and Pacific-11 hybrid varieties and the maize

yield gradually increased to 6.5 t/ha.

4.3.5 Preference ranking of information sources used by the maize farmers

Overall preference ranking of existing information sources as utilized by the participants in Rajshahi is

shown in Table 4.3.5. According to the exercise, DAE topped the list (score 77) followed by

neighboring farmer (score 63). The farmers also gave much emphasis on dealer (score 58) and media

like radio, TV and newspaper (56). It is interesting to note that out of top ranking sources, farmers of all

groups preferred DAE the most as their source of information. This indicates that Sub-Assistant

Agricultural Officers (SAAOs) under DAE play very important roles in providing the technical support

to the farmers. This also indicates that there is no other good alternative information source available

other than DAE.

The respondent of Kishoregonj site identified information sources. It can be seen from Table 4.5.4 that

the farmers used seven different types of information media. They indicated the name of DAE as their

first choice followed by neighboring farmers (rank 2). Similarly, other information sources had also

been cited by the participants, though their rank varied from category to category. Dealers, electronic
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and print media and relatives had also the credibility in transferring information to the farmers. Some

participants as their preferred information sources cited the names of private companies and NGOs.

Table 4.3.5 Preferred sources of information to framers in the study areas

Source of information Rajshahi Kishoregonj
Score Rank Score Rank

DAE 77 1st 60 1st

Neighboring farmer 63 2nd 48 2nd

Dealer 58 3rd 41 3rd

NGO 42 5th 31 5th

Radio, TV, news paper 56 4th 41 3rd

Companies - - 32 4th

Relatives - - 41 3rd

4.3.6 Sources of technological support

Venn diagram shows the various sources of technological and other support regarding maize cultivation

in Rajshahi (Fig. 4.3.1). During PRA session the participants reported that among the sources, DAE

was the one followed by NGO and dealer. Other farmer was marked as the smallest source of receiving

technological support. Venn diagram further shows that DAE was the most dependable and closer

organization of the participants. Farmers also identified dealer as their close source of technological

support.

Farmers in the Kasiganga village of Dinajpur mentioned that they used only five sources for their

technological support for maize cultivation. Neighboring farmers was the key informant which was

ranked 1st (40%) followed by NGO (25%), seed dealer (20%), DAE (10%) and relative (5%) (Fig.

4.3.1). As per experience of the participants, DAE was the closest source to them to provide

technological support through SAAO. In spite of smallest in size, ‘other farmers’ also remained closer

to the participants to disseminate advice regarding cultivation.

Participants in the Kishoregonj mentioned that among the sources DAE was the biggest one followed

by Bangladesh Krishi Bank and dealer (Fig. 4.3.1). Experienced farmer was the smallest source of

technological support. Venn diagram further shows that DAE was the most dependable and closer

organization for the respondent farmers. Farmers occasionally used to go to the bank to receive credits.

But only a few could manage to borrow loan from the bank. Therefore, bank stood far away from the

farmers.
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Legend:

Rajshahi

Kishoregonj

Dinajpur

Figure 4.3.1 Venn diagram showing source of technological support received by maize farmers

4.3.7 Services received by the maize farmers from GO/NGOs

The small categories of farmers received more loan and training facilities from different GO and NGOs

compared to medium and large farmers. The large farmers got mainly advice and training facilities. In

Rajshahi, Dinajpur and Kishoregonj 41, 68 and 12% of small farmers obtained loan service and 14%,
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0% and 9% small farmers received training facilities, respectively (Table 4.3.6). Medium size farmers

also received considerable loan 11%, 57% and 10% and training 20%, 0%, 8% services in Rajshahi,

Dinajpur and Kishoregonj, respectively. The accepting of advice in all categories of farmers was more

or less the same. Due to easy access in micro/agricultural credit disbursement system and training

facilities in NGOs and high linkage among the small & medium farmers and local NGOs, these two

categories of farmers received loan and training services more easily.

Table 4.3.6 Services received by the sample farmers from different organizations

Farmers’ category
%Farmers received

Name of the organization
Loan Training Advice Total

Rajshahi
Large - - 2 2

Asha, BRAC, Grameen Bank, Karitas,
Village Somitee, Thengamara

Medium 11 20 5 36
Small 41 14 3 58
Average 17 11 3 32

Dinajpur
Large 13 0 3 0

ASA, BRAC, GB, Alfalah, NCDP,
PROSHIKA, Ansar-VDP Bank

Medium 57 0 1 1
Small 68 0 2 0
Average 46 0 2 0

Kishoregonj
Large 9 7 2 18

UNDP, GB, ASA, KB, UNICEF, IB,
BRAC, IDP, SSS

Medium 10 8 2 20
Small 12 9 3 24
Average 10 8 2 21

Average (all sites) 24 6 2 18

4.3.8 Sources of credit for maize cultivation
in Dinajpur

There were a number of sources from where

farmers availed credit in this village in Dinajpur.

Respondent farmers reported that among NGO

sources, Grameen bank was the most important

source, which was ranked 1st followed by Anser

VDP bank, Thangamara Mohila Somity,

PROSHIKA, Rajshahi Krishi Unnoyan bank and

Caritas etc. (Fig. 4.3.2).

Fig. 4.3.2 Venn diagram of sources of credit for
buying agricultural inputs
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4.3.9 Major cropping patterns practiced by the maize farmers

Potato-Maize-T.aman and Maize-Fallow-T.aman cropping patterns were practiced in both Rajshahi and

Dinajpur area (Table 4.3.7). A single cropping pattern Maize-Aus-T.aman was widely adapted in

Kishoregong area. While there were another three cropping patterns viz. Maize-T.aus-T.aman,

Potato+Maize-T.aus-T.aman and Tomato-Maize-T.aus cropping are used in Rajshahi. Maize was

cultivated both in Rabi and Kharif seasons at all three locations.

able 4.3.7 Major cropping patterns followed by the maize farmers in the study areas

Rajshahi Dinajpur Kishoregonj

Potato–Maize–T.aman
Maize–T.aus–T.aman
Potato + Maize–T.aus–T.aman
Tomato–Maize–T.aus
Maize–Fallow–T.aman

Potato–Maize–T.aman
Maize–Fallow–T.aman

Maize–Aus–T.aman

4.3.10 Dissemination of maize varieties in the study areas

In Rajshahi area, NK-40 (30.15%) and Pacific-11 (27.32%) varieties of maize were widely

disseminated among the farmers (Table 4.3.8). In this area, 48.90% of the large category of farmers

cultivated NK-40 variety. There were another nine maize varieties grown by the Rajshahi farmers viz.

J.K., Seed-502, BARI maize-6, Pacific-984, Pacific-1921, BARI maize-5, Pacific-1837, Pacific-555,

Honey and BARI maize-3. All categories of Dinajpur farmers cultivated maize varieties, 900M/ 900

Gold (average 76.67%), NK-40 (average 10%) and 717 (12.33%). But Pacific maize varieties were

planted only by the small proportion of large farmers (3%). There were fifteen maize varieties/cultivars,

which were grown in Kishoregonj site. Among them Pacific 11 (64.11%) and Hira (11.35%) were

widely cultivated by all categories of farmers.

Table 4.3.8 Percent of farmers using different varieties of maize in the study areas (2008-09)

Maize variety
% Farmers used Suppliers/

IntroducerLarge Medium Small Average
Rajshahi

BARI maize-3 - - 1.99 0.66 BARI
BARI maize-5 2.21 5.87 - 2.69 BARI
BARI maize-6 2.21 7.84 - 3.35 BARI
J.K. Seed-502 13.34 7.84 17.99 13.06 -
NK-40 48.90 21.56 20.00 30.15 Syngenta
Pacific-11 26.71 35.3 20.04 27.35 BRAC
Pacific-1921 2.21 4.95 5.99 4.38 BRAC
Pacific-555 2.21 1.95 4.00 2.72 BRAC
Pacific-984 2.21 8.82 17.99 9.67 BRAC
Pacific-1837 - 5.87 4.00 3.29 BRAC
Honey - - 8.00 2.67 -

Total 100.00 100.00 100.00 100.00
Dinajpur

900 M/900 Gold 70.00 81.00 79.00 76.67 Auto Equipment
NK 40 17.00 8.00 5.00 10.00 Syngenta
Pacific-717 10.00 11.00 16.00 12.33 BRAC
Pacific 3.00 - - 1.00 BRAC

Total 100.00 100.00 100.00 100.00
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Table 4.3.8 Contd.

Maize variety
% Farmers used Suppliers/

IntroducerLarge Medium Small Average
Kishoregonj

Hira 15.37 13.33 5.34 11.35 Supreme Seed Co.
Hybrid 1107 2.57 1.34 - 1.30 Siddique Seed Co.
Hybrid 444 - - 2.67 0.89 Siddique Seed Co.
Hybrid 555 2.57 - - 0.86 Siddique Seed Co.
Hybrid 888 - - 1.34 0.45 Siddique Seed Co.
NK 40 5.14 4.01 6.68 5.28 Syngenta
Pacific 11 58.99 69.33 64.01 64.11 BRAC
Pacific 984 2.57 1.34 4.01 2.64 BRAC
Pacific 988 - 1.34 - 0.45 BRAC
SP 100 5.14 2.62 5.34 4.37 Bangla Seed
SP 101 5.14 - - 1.71 Bangla Seed
White 2.51 4.01 7.93 4.82 BRAC
ACI 2 - 1.34 - 0.45 ACI
Golden - 1.34 1.34 0.89 Auto Equipment Ltd.
DMH - - 1.34 0.45 -

Total 100.00 100.00 100.00 100.00

4.3.11 Matrix ranking of different maize varieties

Distribution of maize varieties in Rajshahi is presented in Figure 4.3.3. It is observed that the variety

NK-40 covered 60% of the total maize cultivated area followed by Puja (20%). Other two varieties

Pacific 11 and Golda covered 15% and 5% area, respectively. It is clear that due to higher yielding

ability, NK-40 was ranked by the farmers in the 1st position.

In Dinajpur, a number of maize varieties were identified which were being cultivating like 900M, NK-

40, 900M Gold, 1827, 1837, 1921 etc.  Matrix ranking on choice of wheat varieties was done on the

basis of yield, cob size, grains/cob, color and grain price (Table 4.3.9). The farmers prepared matrix

chart. Participants of the study area preferred 900M and NK-40 varieties most for their higher yield,

large cob size and number of grains/cob. They opined that 900M and NK-40 gave higher yields than

any other varieties. Farmers also preferred 900M gold due to its high price and good colour. Overall

scoring by the participants shows that 900M ranked 1st followed by NK-40 (2nd) and 900M gold (3rd).

Pacific 11
15%

Golda
5%

Puja
20%

NK 40
60%

Fig. 4.3.3 Distribution of maize varieties in Rajshahi

People of Kishoregonj grew maize in a negligible area due to some constraints. Three varieties of maize

(NK-40, SP-100 and Pacific 11) are being cultivated.  These varieties differ widely in their growth,
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Fig. 4.3.4 Venn diagram on area coverage by
maize variety in Dinajpur

900M
50%

NK 40
40%

Others
10%

yield and production cost and market price. Matrix ranking of maize varieties was done on the basis of

yield, germination quality and production cost. It reveals that the farmers preferred NK-40 variety most

for its higher yield, good germination quality and less production cost (Table 4.3.10).  Overall scoring

by the participants visualized that NK-40 ranked 1st with a total score of 179. The second highest point

(140) was scored by SP-100 followed by Pacific 11 (139). It is observed that NK-40 was the most

liking maize variety in the study area.

Table 4.3.9 Matrix ranking of maize varieties in Kasiadanga village of Dinajpur

Character
Varieties

900 M NK-40 900 M gold Others
Higher yield 4 4 3 2
Big size cobs 4 4 3 2
More grain/cob 4 4 3 2
Higher price 4 3 4 3
Colour 4 3 4 3
Total Score 20 18 17 12
Rank 1st 2nd 3rd 4th

Table 4.3.10 Matrix ranking of different maize varieties in Kishoregonj

Characteristics
Score

NK-40 Pacific 11 SP-100
Yield 58 49 46
Germination performance 59 43 48
Less production cost 59 47 46
Total Score 176 139 140
Rank 1st 3rd 2nd

4.3.12 Area coverage by maize varieties in Dinajpur

The study village was a concentrated maize growing area. Here

most popular variety was 900M covering the maximum area

(50%) followed by NK-40 (40% maize area) and then 900M

gold and others varieties covered about 10% area (Fig. 4.3.4).

4.3.13 Farmers’ opinion about the quality seeds of maize

All the farmers in Rajshahi and Dinajpur sites (100%) and

maximum farmers of Kishoregonj area (85.9%) opined that

quality seed could increase the grain yield of maize (Table

4.3.11). They presumed that when quality maize seed was sown,

the grain yield increased by 20.5, 20.7 and 27.9% in Rajshahi, Dinajpur and Rangpur, respectively.



Table 4.3.11 Farmers’ opinion about the quality seeds of maize in the study areas

Farmers’
category

Response of the maize farmers (%)
Rajshahi Dinajpur Kishoregonj

Quality seeds increase yield?

No Yes
Increase
yield (%)

No Yes
Increase
yield (%)

No Yes
Increase
yield (%)

Large - 100 20.0 - 100 21.7 14.3 85.7 28.3
Medium - 100 21.2 - 100 20.7 12.9 87.1 28.5
Small - 100 20.3 - 100 20.5 15.0 85.0 27.1
Average - 100 20.5 - 100 20.7 14.1 85.9 27.9

CV (%) - - 2.18 - - 1.85 5.67 7.41 6.87

4.3.14 Sources of maize seed

Maximum number of farmers of three categories over locations (on average 64.67, 75.67 and 81.67% in

Rajshahi, Dinajpur and Kishoregonj, respectively) collected their maize seeds for sowing from

dealers/traders.  Some portion of large category maize farmers in Rajshahi (26%), Dinajpur (12%) and

Kishoregonj (9%) used their seed source from company (Table 4.3.12). A minimum percentage of large

farmers (average 2.67%) also depended on research seed. The small farmers of Rajshahi (21%) and

Dinajpur (20%) used their seed source from NGOs. The medium category farmers of different locations

also obtained maize seed (7%, 13% and 9% of farmers in Rajshahi, Dinajpur and Kishoregonj,

respectively) from NGOs. The study shows that 11% of the small category of farmers in Dinajpur

collected their seed from local market and other farmers.

Table 4.3.12 Sources of seeds used by the maize farmers in the study areas

Seed
source

% Farmers used
Rajshahi Dinajpur Kishoregonj Average (all sites)

L M S Av L M S Av L M S Av L M S Av
Company 26 29 11 22 12 5 2 6 9 10 3 7 16 15 5 12
Dealers/
Traders

72 61 61
65

78 82 67
76

82 79 84
82 77 74 71 74

Research 2 1 - 1 3 - - 3 3 - - 3 3 1 0 2
NGO - 7 21 9 5 13 20 13 6 9 - 8 4 10 21 10
Others - 2 7 3 2 - 11 7 - 2 13 8 1 2 10 6

Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Note: L-Large, M-Medium, S-Small farmers

4.3.15 Percent of farmers using fertilizers for maize cultivation (2008-09)

The study shows that all the farmers (100%) of three categories applied urea fertilizer in their fields

(Table 4.3.13). The results also indicate that major percentage of large and medium farmers used

manure, TSP, MP and gypsum at the three locations. On the other hand, the farmers of Rajshahi

(average 37%) and Dinajpur (average 19%) also applied zinc fertilizer. Boron fertilizer was used by the

large (12%) and medium (7%) farmers of Dinajpur. The highest percent of medium farmers (81%) in

Kishoregonj used manure in their field. But only 37% of the small farmers in Dinajpur applied manure

in maize cultivation. The maximum number of small farmers in all experimental areas was more

reluctant to use TSP, MP and gypsum, zinc and Boron fertilizers. The results also show that 84% of the
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medium farmers in Rajshahi and 85% of the large farmers in Dinajpur applied TSP and MP. The study

also reveals that the large and medium farmers compared to small farmers were more motivated in

applying macronutrients as well as microelements like Boron-containing fertilizers.

Table 4.3.13 Percent of farmers using fertilizers for maize cultivation
in the study areas (2008-09)

Farmers’ category
%Farmers applied fertilizers in maize

Manure Urea TSP MP Gyp Zn B
Rajshahi

Large 63 100 78 62 51 47 -
Medium 53 100 84 59 57 50 -
Small 44 100 46 36 28 14 -

Average 53 100 69 53 45 37 -
CV (%) 17.84 - 12.37 13.21 10.65 16.21 -

Dinajpur
Large 58 100 82 85 87 27 12
Medium 61 100 78 81 84 31 7
Small 37 100 46 52 64 0 0

Average 52 100 69 73 78 19 6
CV (%) 21.41 - 10.32 15.24 11.47 15.47 12.12

Kishoregonj
Large 75 100 47 57 15 - -
Medium 81 100 43 52 17 - -
Small 62 100 22 18 2 - -

Average 73 100 37 42 11 - -
CV (%) 17.23 - 14.12 16.41 13.47 - -

Average (all sites) 59 100 58 56 45 19 2

4.3.16 Seed and fertilizer application rate for maize cultivation

The seed rate applied for maize cultivation (average 19.0 kg/ha) was close to the recommended rate in

the study areas (Table 4.3.14). But the average application rate of manure and urea were 4764kg and

304 kg/ha, respectively. On the other hand, the average application rate of TSP, MP, gypsum, zinc and

boron were 83kg, 73kg, 70kg, 2.5kg and 3.6 kg/ha, respectively. It is observed that the applied chemical

fertilizers were far low compared to the recommended doses except urea. The rates of urea were higher

than that of their recommended dose at all the study sites. Moreover, the small farmers applied lower

amount of urea compared to medium and large categories of farmers. These imbalanced usages of

manure and fertilizers hamper the nutrient uptake by maize plants causing lower productivity. The main

reasons for unbalanced fertilizer use are the high price of fertilizers, farmers’ insufficient knowledge in

respect of integrated crop management (ICM) and shortage of money, especially in case of small and

medium farmers.

Ali et al. (2008) reported that soil nutrient depletion is often accelerated with maize versus rice or

wheat because of the higher biomass production, greater nutrient requirements, and increased nutrient

removal. As a C4 crop, maize planted in the Rabi season can produce about 10 t/ha of grain and 12 t/ha

non-grain biomass. To produce such high yields, maize plants must take up about 200 kg N, 30 kg P,
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167 kg K, and 42 kg S/ha (BARC, 2005). Such high uptake of nutrients makes the land less fertile for

the succeeding crop unless excellent soil nutrient management practices are followed. This is popularly

called maize injury in some parts of India and is recommended to compensate by using up to 30%

higher fertilizer in the succeeding crop. However, farmers under study mostly apply unbalanced

fertilizers, particularly with low amounts of PKS and other micronutrients.

Table 4.3.14 Seed and fertilizers application rate for maize in the study areas (2008-09)

Farmers’ category
Seed rate
(kg/ha)

Fertilizer application rate in maize (kg/ha)
Manure Urea TSP MP Gyp Zn B

Rajshahi
Large 20.3 5081 321 80 68 61 5 7
Medium 17.5 5173 312 74 59 64 6.5 8
Small 17.1 2786 235 53 44 39 - -

Average 18.3 4347 289 69 57 55 3.8 5.0
CV (%) 2.14 13.24 7.87 12.56 15.48 16.12 10.25 5.64

Dinajpur
Large 17.3 6208 348 137 119 116 6 7
Medium 17.3 5186 317 127 112 112 5 6
Small 17.0 3373 236 80 40 45 - 4

Average 17.2 4922 300 115 90 91 3.7 5.7
CV (%) 1.65 15.23 10.54 16.51 17.17 19.81 4.67 6.79

Kishoregonj
Large 21.6 5864 357 82 85 72 - -
Medium 21.4 6133 392 65 91 68 - -
Small 21.2 3071 217 49 40 51 - -

Average 21.4 5023 322 65 72 64 - -
Recommended 20 6000 550 250 220 250 15 6

CV (%) 1.41 19.21 10.45 12.34 15.48 13.64 - -
Average (all sites) 19.0 4764 304 83 73 70 2.5 3.6

4.3.17 Grain yield of maize in the study areas

Among the farmers’ categories, the highest average grain yield of maize (7.43 t/ha) was obtained by

large farmers followed by medium farmers (7.22 t/ha). But the small farmers produced the lowest yield

(6.15 t/ha) in all the study areas (Table 4.6.11).

Table 4.3.15 Grain yield of maize in the study areas (2009)

Farmers’ category
Grain yield (t/ha)

Rajshahi Dinajpur Kishoregonj Average (all sites)
Large 8.02 7.10 7.17 7.43
Medium 7.40 6.48 7.77 7.22
Small 6.41 5.41 6.64 6.15

Average 7.27 6.33 7.19 6.93
CV (%) 10.35 12.78 9.86 10.61

4.3.18 Production function for maize

The estimated production function of maize as presented in Table 4.3.16 reveals that the explanatory

variables such as application of cowdung, urea, TSP, MP, gypsum and number of irrigation were
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significantly affected the maize production. The Cobb-Douglas Production Function models were used

in this study. The results show that cow dung, urea, TSP, MP, gypsum and number of irrigation

significantly influenced the grain yield of maize.

Table 4.3.16 Estimated coefficients and their statistics of production function
for maize grain cultivation in Dinajpur, 2009

Explanatory Variable Standardized Coefficient t

Constant 16.492
Cowdung 0.148** 2.478
Urea 0.301*** 4.236
TSP 0.242*** 3.228
MP 0.250*** 3.252
Gypsum 0.150*** 2.715
Zinc Sulphate 0.060 0.984
Irrigation No. 0.107* 1.786
Human labour 0.008 0.117

R² 0.59
F-value 25.42***

Note: *** Significance at 1 % level; ** Significance at 5 % level; * Significance at 10 % level

4.3.19 Gender participation in maize cultivation activities

A gender-based division of labor of men, women and

children was found to participate in maize grain

cultivation. Men participation was dominant in

ploughing, fertilizing and irrigating. Women had

contribution in seeding, weeding and dominancy in

post harvest activities like threshing, cleaning etc.

Children were involved in seeding, harvesting and

doing post harvest activities (Table 4.3.17 and Plate

4.3.1).

Table 4.3.17 Men, women and children’s
participation in maize production

Parameter Male (%) Female (%) Child (%)
Land preparation 100 0 0
Plowing 100 0 0
Seeding 40 40 20
Fertilizing & Manuring 100 0 0
Irrigation 100 0 0
Weeding 60 40 0
Earthen up 70 30 0
Harvesting 50 30 20
Carrying 100 0 0
Remove cover of cob 10 70 20
Threshing 63 37 0
Cleaning 20 80 0

Plate 4.3.1 Gender participation in removing the cover
of maize cob
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4.3.20 Production package of maize in Dinajpur

Only Rabi maize was cultivated in this area, there was no Kharif-1 maize. The existing cultivation

practices of Rabi maize is described below.

Land and soil type: Maize is cultivated in high and medium high lands. Soils for maize are sandy

loam and loamy in nature.

Land preparation and planting: In this locality farmers grow only Rabi maize. They usually plough

their lands during 15 November to 15 December and complete land preparation. Only 2 ploughings are

enough for sowing seed. Farmers sow seed on the day of final land preparation or the following day.

Seeds are sown in lines 65-70 cm apart. Furrows are made by old wooden plough. Seed to seed distance

is 20-25 cm with seed rate of 15-18.5 kg/ha depending on seed size and sparing. Farmers are using only

hybrid seeds of different varieties from different seed companies. Usually seeds are free from

admixture.  Again as the crops are grown not for seed saving, rouging is not necessary.

Source of seed: Seeds are collected from seed dealers or retailers. Seeds are supplied in packs of 1-2

kg. Seeds are collected 5-7 days before sowing. Farmers have faith on the seeds in sealed pack and the

source. Farmers become assured after harvesting the crop. They do not store seed in their house. They

have seldom experience about failure of seed germination.

Manure and fertilizer use pattern: Farmers use cow dung/compost from their own source or by

purchasing from others. They apply cow dung/compost before starting ploughing in various amounts, 6-

6.5 t/ha. The amount of chemical fertilizers is:

During final land preparation (basal):

Urea : 100-125 kg/ha
TSP : 50-125 kg/ha
MP : 55-120 kg/ha
Gypsum : 100-150 kg/ha
Zinc sulphate : 15 kg/ha
Borax : 10 kg/ha
Magnesium sulphate : 8 kg/ha

Top-dressing urea: 30-35 days when a basal of 150 kg/ha was used and 65-70 days after sowing when

100-125 kg/ha was used as basal. Top dressing of urea is followed by earthing-up. Weeds are cleaned/

controlled by mechanical weeding twice by spading.

Disease and pest management: Cutworm is a major insect pest. Cutworm can be controlled by killing

it by hand or by irrigating the field. Darsban is an effective insecticide for controlling this insect. It is

used at rate of 30ml/10L of water for 5-8 decimal of land. There is no evidence of occurring disease in

maize.

Irrigation and water management: Farmers usually apply 4-5 irrigations in intervals of one month.

First one is applied as flood irrigation. The following irrigations one applied in the farrows made up in-

between two lines of maize.
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Harvesting and post harvest management: Cobs are collected manually. After opening, the cobs are

dried for 1-2 days. Grains are separated by machine, (i.e. power maize Sheller). After shelling, usually

farmers do not dry the grains. They sell it to the Foria. Farmers do not clean and grade the grains.

Cost and return: Human labor required for maize cultivation was 124 man-days/ha with cost Tk.

14,880. For growing maize farmers spent cost Tk. 3,458 and Tk. 4,370 per hectare respectively for

ploughing and seed costs. Huge amount of urea fertilizer was applied for maize cultivation but farmers

used less amounts of TSP and MP fertilizer due to the abnormally high price of those fertilizers at that

time. Per hectare cost of urea, TSP and MP was Tk. 4,452, Tk. 6,048 and Tk. 3,520 respectively.

Farmers had applied some essential micronutrient like Boron, Zinc etc.  No herbicide was used for

weed control in maize field. Total variable cost for maize cultivation was Tk. 50,101/ha. Per hectare

maize yield was 6,718 kg before drying. Farmers got gross return and gross margin Tk. 62,142/ha and

Tk. 12,041/ha, respectively from maize cultivation (Table 4.3.18).

Table 4.3.18 Economic performance of maize production in Dinajpur

Item Quantity/ha Cost and return (Tk/ha)
Human labour (man-days/ha) 124 14880
Plowing (Number) 4 3458
Seed (kg) 19 4370
Farm Yard Manure (kg) 6174 3087
Urea (kg 371 4452
TSP (kg) 84 6048
MP (kg) 64 3520
Gypsum (kg) 136 680
Boron (kg) 9 1080
Zn (kg) 21 1260
Mg (kg) 8 480
Herbicide (Number) - 0
Insecticide (Number) - 1556
Irrigation (Number) 4 4940
Total variable cost - 50101
Yield (kg) 6718
Gross return - 62142
Gross margin - 12041

Note: Seed @ Tk. 210/kg, Plowing @ Tk. 350/plow/acre, compost @ Tk. 0.5/kg, TSP @ Tk. 72/kg, MP @ Tk. 55/kg,
Gypsum @ Tk. 5/kg, Irrigation @ Tk. 500/acre/irrigation, Human labor @ Tk. 120/man-days

4.3.21 Production package of maize as practiced by the farmers in Kishoregonj

Farmers of the study area usually prefer ‘medium’ to ‘high’ lands for maize cultivation. In fact the

study area is situated in flood free land (high land) according to AEZ classification. The farmers have

classified the high land into high (relatively high) and medium high land (high). They cultivate maize in

sandy loam soils. Land is prepared with power tiller after harvest of T.aman rice at the end of

Agrahayan (early December). Four to five plougings followed by laddering is required to prepare the

maize seed bed. The varieties of maize used by the farmers in the study area are NK-40, Pacific 11 and

SP-100. Seeds are sown after 7 to 10 days of final land preparation in 25-28 inches apart rows by

opening 1.5 inches deep furrows.  Seeds @ 17-20kg/ha are sown continuously in the furrows and

covered with soil.  After 10 days to 15 days of germination, thinning is done keeping one seedling in 6
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inches apart. The thinned out seedlings are used for gap filling. Cowdung @ 6 t/ha, TSP @ 50 kg/ha,

MP 50 kg/ha and urea 200 kg/ha are used. All fertilizers except urea are used at the time of final land

preparation. First dose of urea (70-75 kg/ha) is used at three to four leaf stages. The rest amount is

applied after 40 to 45 days of germination. The farmers do 2-3 weedings. If required they also irrigate

the maize field. At full maturity the cobs are harvested and the seeds are separated with hand. Seeds are

dried and then sold out to the dealers at the farm gates.

4.3.22 Maize grain production cost and profitability

The maize grain cultivation and its profitability were evaluated in all the study areas and it is observed

that the average total variable cost for maize cultivation were Tk. 36,485, Tk. 38,428 and Tk. 34,856/ha

in Rajshahi, Dinajpur and Kishoregonj, respectively (Table 4.3.19 and Annexes 22-24). At the same

time, the gross return and gross margin (total cost basis) were Tk. 74,992 and Tk. 28,506/ha for

Rajshahi, Tk. 61,133 and 12,704/ha for Dinajpur, and Tk. 74,225 and Tk. 29,369/ha for Kishoregonj,

respectively. But the average gross margin (total cost basis) was Tk. 23,526/ha. Moreover, the BCR

(total cost basis) values were 1.61, 1.26 and 1.65 in Rajshahi, Dinajpur and Kishoregonj, respectively.

On the other hand, the average BCR (total cost basis) was 1.51, which indicates that maize is a

profitable crop compared to rice and wheat.

Table 4.3.19 Maize grain production cost and profitability in the study areas (2009)

Item
Rajshahi Dinajpur Kishoregonj Average (all sites)

Qty
Value

(Tk/ha)
Qty

Value
(Tk/ha)

Qty
Value

(Tk/ha)
Qty

Value
(Tk/ha)

Ploughing number 2.4 1754 3.34 2473 2.3 1729 2.68 1985
Seed (kg) 18 4025 18.29 4390 21.4 4706 19 4374
Manure (kg) 7147 3573 7147 3574 6489 3245 6928 3464
Urea (kg) 309 3712 309 3712 382 4584 333 4003
TSP/DAP (kg) 76 3027 76 3027 61 2453 71 2836
MP (kg) 60 1810 60 1810 46 1380 55 1667
Gypsum (kg) 59 352 59 293 16 98 45 248
Zinc Sulphate (kg) 9 540 9 540 - - 6.0 540
Threshing - - Mach. 2490 - - 0 1245
Irrigation (No) 4.7 3453 - - 3.7 2701 2.8 2051
Weeding (No) 1.6 - - - 1.4 - 1.0 0
Human Labour (MD) 119 14240 134 16120 116 13960 123 14773

a) Total variable cost - 36486 - 38428 - 34856 - 36590
b) Fixed cost (for land) - 10000 - 10000 - 10000 - 10000

Total cost (a+b) - 46486 - 48428 - 44856 - 46590
Yield (kg): Grain 7270 72700 6270 57998 7193 71933 6911 67544

Straw 9167 2292 12540 3135 9167 2292 10291 2573
Gross return - 74992 61133 74225 70117
Gross margin:

a) Variable cost basis - 38506 - 22704 - 39369 - 33526
b) Total cost basis - 28506 - 12704 - 29369 - 23526

BCR (total cost basis) - 1.61 - 1.26 - 1.65 - 1.51
Costing rate: Ploughing @ Tk. 740/ploughing/ha, Seed @ Tk. 220.00/kg, Cowdung @ Tk. 0.5/kg, Urea @ Tk. 12.00/kg, TSP
@ Tk. 40.00/kg, MP @ Tk. 30.00/kg, Gypsum @ Tk. 6.00/kg, Zinc sulphate @ Tk. 60.00/kg, H. labour wage @ Tk.
120.00/manday, Irrigation @ 740.00/no./ha, Grain price @ Tk. 10.00/kg, Straw @ Tk. 0.25/kg.



9999

In the present study it is observed that the small farmers generally apply scanty amount of fertilizers for

hybrid maize cultivation compared to medium and large farmers. They have also gained very limited

knowledge regarding the hybrid maize production technologies. Therefore, the maize grain yield is the

lowest for small farmers. On the other hand, the farmers of Rajshahi and Kishoregonj got training and

technological support in relation to hybrid maize production from BARI and different NGOs. That is

why the farmers of Rajshahi and Kishoregonj obtained higher yield of maize.

4.3.23 Use of F2 generation of hybrid maize seed for cultivation and its consequences

The F1 (first filial) generation consists of all the offspring from the parents- their children.

The F2 (second filial) generation consists of the offspring from allowing the F1 individuals to

interbreed- the grandchildren of the parental generation.

Over the three study sites, two maize growing farmers in Rajshahi reported that they once used F2

hybrid seed. One of them claimed that he got almost similar yield with hybrid F2 maize seed compared

to F1 seed and the other farmer confessed a yield reduction of 40% due to use of F2 hybrid maize seed.

However, in Rajshahi site, none of 150 maize farmers used F2 generation of seed for crop production. In

Kishoreganj site, quite a significant number of farmers used F2 hybrid maize seed. Certain Md. Mazibur

Rahman claimed no yield loss from using F2 maize seed. However, some 12 farmers acknowledged

yield loss, ranging from 12 to 60% with an average of 30.15% (Table 4.3.20). This clearly shows the

farmers less awareness regarding knowledge of the latest technology for crop production and the risk

thereof.

Table 4.3.20 Yield losses from using F2 maize seed at the farmers’ field in Kishoregonj

Sl. No. Farmers’ name Maize variety F2
Yield reduction/increase

compared to last year (%)
1. Mohammad Pacific 11 55
2. Abdul Quyum Pacific 11 34
3. Zahid Miah Pacific 11 50
4. Abdus Salam BRAC Seed 30
5. Badsah Miah Heera Hybrid 40
6. Abdul Hai Pacific 11 30
7. Abdul Hakim Pacific 11 60
8. Kazal Raihan Pacific 11 14
9. Md. Shahabuddin Pacific 11 12

10. Nazmul Islam BRAC Seed 15
11. Md. Murshed Pacific 11 27
12. Md. Ashraf Mia Pacific 11 25
13. Md. Muzibur Rahman Pacific 11 0

Average 30.15

4.3.24 Constraints to maize production in the study areas

Table 4.3.21 shows the constraints to maize production in the study area as identified by the farmers of

Kasiadanga village of Dinajpur. The participant farmers mentioned different problems, causes behind it

and the probable solutions. ‘High price of fertilizers’ was number one constraint to maize production
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followed by insect/pest attack, low grain price and reducing soil fertility. Beyond these, high price of

seeds, lack of knowledge were also identified as constraints to maize cultivation.

Constrains to maize production were several but their dominance may vary from location to location.

Table 4.3.22 shows that “impossible to produce seed from hybrid” has got the highest scores and

ranked first as constraints to maize production in Kishoregonj. Next to this “high price of hybrid maize

seed” was 2nd in rank followed by “low market price of maize grain”. “Control of prices by dealers” and

“difficulties in threshing by existing method” were other major constraints as mentioned by the

participants. During PRA the participants identified as many as 11 constraints they usually face.

Table 4.3.21 Problems, their causes and probable solutions of maize cultivation in Dinajpur

Constraint Cause Probable solution Ran
k

1 High price of fertilizer Not known Fixed price at a reasonable price 1
2. Insect: Stem borer, cutworm

etc.
Stem borer, cutworm Spraying Darsban 2

3. Unavailability of quality
fertilizer

Not known, farmers
can not test the quality

Govt. may take necessary measure 3

4. Low price of grain Low demand Govt. price support 4
5. Low soil fertility Low organic matter and

intensive culture
Adequate amount of OM and
chemical fertilizer should be
supplied

5

6. Low organic matter in soil Intensive culture, less
supplement of organic
matter

Growing green manuring crop, and
making compost for supply to the
land

6

7. High price of seed. Sometimes
price was raised to high demand

Not known on high
demand

Price should be fixed and dealer
should not raise the price

7

8. Low yield due to late planting Late harvesting due to
scarcity of labour

Mechanical harvesting (rice can free
the land for maize planting)

8

9. Damage of late planting maize
due to lodging storm by storm.

Lodging resistant (with strong stem)
variety (NK 40, 7, 17) should be
used

9

10. Lack of training on maize
production

Not known Arranged training 10

11. Weed Weed Control through spading 11
12. Sometimes hybrid seeds failed

to germinate
Seed itself, probably
old seeds lose viability

Good and reliable seed should by
supplied

12

13. Shortage of soil moisture during
land preparation sowing

Law rainfall in the
rainy season

Pre-sowing irrigation 13

14. Sterility Short B-fertilizer Application of B-fertilizer 14

Table 4.3.22 Constraints to maize cultivation in Kishoregonj

Sl. No. Constraint Rank
1. Impossible to produce seed  from hybrid 1st

2. High price of hybrid maize seed 2nd

3. Low market price of maize grain 3rd

4. Control of prices by dealers 4th

5. Difficulties in threshing by existing method 5th

6. Lack of irrigation facilities 6th

7. Difficulties in drying properly due to unfavorable weather condition 7th

8. Crop losses by insect infestation 8th

9. Destruction of tall plants by storm 9th
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4.3.25 Maize seed demand and proportion supplied by BADC

The annual demand of maize seed was 6,250 tons for cultivation of 1.80 lac ha of land (Table 4.3.23).

But BADC supplied only 191 tons (3%) against the national demand (Fig. 4.3.5). BADC has the plan to

increase the supply of quality maize seed up to 35% over the incoming years.

Table 4.3.23 Projected maize seed supply by BADC during 2009-10 to 2014-15

Crop
Area
(Lac
ha)

Agronomic
requirement
of seed (t)

Year

2009-10 2010-11 2011-12 2012-13 2013-14
2014-

15

Maize 1.80 6250
191

(3%)
500

(8%)
1000

(16%)
1500

(24%)
2000

(32%)
2200

(35%)
Source: BADC

Year Wise Maize Seed Supply by BADC
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4.4 Results of Formal Survey on Seed Dealers

The seed dealer plays a vital role in decision-making process of the farmers in Bangladesh. The survey

results on seed dealer are presented below:

4.4.1 Business experience of seed dealers

The study data presented in Table 4.4.1 reveal that the seed dealers of Kishoregonj and Rangpur sites

had more experience in seed business (21.5 and 20.8 years, respectively) compared to the dealers of

Rajshahi (10.2 years).

Table 4.4.1 Business experience of seed dealers in the study areas

Study area Experience (yrs.) CV (%)
Rajshahi 10.2 12.34
Rangpur 20.8 14.21
Kishoregonj 21.5 16.27

Average 15.95

Fig. 4.3.5 Year-wise maize seed supply by BADC
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4.4.2 Technological advice given to the farmers by the seed dealers

From the survey study it is observed that almost all the seed dealers (93.75%) provided technological

advice to the farmers regarding the crop production (Table 4.4.2). But a small proportion of seed dealer

(6.25%) did not give any advice to the farmers. This result stated that the seed dealers could play a

significant impact on farmers’ motivation for the adoption of technologies regarding crop production.

Table 4.4.2 Technological advice given to the farmers by the seed dealers

Technological advice
given to the farmers

% Respondents

Yes 93.75
No 6.25

Total 100.00

4.4.3 Seed suppliers for the seed dealers in the study areas

The study results showed that a good numbers of seed suppliers (public, Seed Company and NGO)

were involved in seed marketing in the study areas. BADC was the only public seed supplier to the seed

dealers in the study areas. Among the seed companies Syngenta, United, Siddique Seed, Modhu,

BAYER, Agrophill, Malik & Namdharee Seeds, ACI, Aftab Bahumukhi Farm, Lal Teer, Dynamic,

National Seed and Mapol were the prominent ones (Table 4.4.3).

Table 4.4.3 Seed suppliers for the seed dealers in the study areas

Study area
Name of the seed supplier

Public Seed company NGO
Rajshahi BADC Syngenta, United, Siddique Seed, Modhu, Byre, Agrophill,

Malik & Namdharee Seeds, Lal Teer
BRAC

Rangpur BADC Syngenta, ACI, Aftab Bahumukhi Farm, Malik &
Namdharee Seeds, Dynamic, Supreme Seed Company,
Mapol

BRAC

Kishoregonj BADC Syngenta, National Seed, ACI BRAC

4.4.4 Seeds of cereal crops sold by the dealers

The seed dealers in the study areas are used to sale quite a good amount of seeds of cereal crops/year.

On average the seed dealer in Rajshahi sold 580kg, 525kg and 69 kg seeds of rice, wheat and maize,

respectively during the year of 2008-09 (Table 4.4.4). In Kishoregonj, a large amount of maize seed

(2500 kg/dealer) was sold to the farmers. But it was observed that none of dealers gave any

compensation to the farmers for crop failure due to low quality seed supply.

Table 4.4.4 Seeds of cereal crops sold by the dealers in the study areas (2008-09)

Crop
Amount of sold seed (kg)/Dealer/Year

Compensation given to the farmers for crop
damage due to low quality seed

Rajshahi Rangpur Kishoregonj
% Respondents

Yes No
Rice 580 980 - 0 100
Wheat 525 500 - 0 100
Maize 69 300 2500 0 100
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4.4.5 Seed purchase and sale price for the dealer (2008-09)

Table 4.4.5 shows that the average purchase and sale prices of rice seed of Open Pollinated (OP)

varieties were Tk. 38.26 and Tk. 41.45/kg in the study areas while the prices for hybrid variety were

very high (Tk.195.94 and 210.94/kg seed, respectively). Similarly, the average purchase and sale prices

of wheat seed were Tk. 26.41 and 31.03/kg seed, respectively. On the other hand, the average purchase

for maize seed was Tk. 159.52/kg and sale price, Tk. 185.48/kg. It is observed that the seed dealers

earned more profit by selling the seeds of hybrid maize (Tk. 23.65/kg seed) and hybrid rice varieties

(Tk. 13.00/kg seed). However the average profit for OP rice and wheat were Tk. 2.76 and Tk. 3.88/kg

seed, respectively.

Table 4.4.5 Seed purchase and sale prices for the dealer (2008-09)

Location Crop Variety
Purchase

price
(Tk./kg)

Sale price
(Tk./kg)

Marketing
cost

(Tk./kg)

Profit
(Tk./kg)

Rice
Rajsjhahi Rice (OP) BR11, BRRI dhan28, Swarna 27.52 30.39 0.82 2.52
Rangpur Rice (OP) BRRI dhan28, BRRI dhan29 49.00 52.50 0.50 3.00

Average - - 38.26 41.45 0.66 2.76
CV (%) - - 17.21 13.37 3.45 5.37

Rajshahi Rice (Hybrid) Jagoron, Heera-2 200.00 220.00 2.00 18.00
Rangpur Rice (Hybrid) Heea-2, Aftab, Aloron, ACI-1/2,

Jagoron, Chomok, Folon
191.88 201.88 2.00 8.00

Average - 195.94 210.94 2.00 13.00
CV (%) - - 7.32 5.47 - 21.34

Wheat
Rajshahi Wheat Protiva, Shatabdi, Sonalika,

Gourab
32.81 38.06 0.37 4.25

Rangpur Wheat Protiva, Shatabdi 20.00 24.00 0.50 3.50
Average - - 26.41 31.03 0.43 3.88
CV (%) - - 15.12 13.27 2.14 4.51

Maize
Rajshahi Maize Pacific 11, NK 40, JK Seed-

502, Pacific 984, Pacific 1921
177.39 211.30 2.61 31.30

Kishoregonj Maize NK 40, Pacific 984, Pacific 11,
Heera-2, Pacific 945, Agro G
849, SP 100, NT, 900M Gold

141.65 159.65 2.00 16.00

Average - - 159.52 185.48 2.31 23.65
CV (%) - - 13.11 14.52 - 10.21
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5. KEY FINDINGS

The findings of the present study reveal that farmers all over the study locations use 70-80% of rice

seed, 50-60% of the wheat seed from their homegrown grain crops. The major outer suppliers of rice

(20-30%) and wheat (40-50%) seeds to farmers are BADC, DAE, Seed Dealers, NGO etc.  Because

maize cultivation is now almost entirely switched over to hybrid cultivars (mostly of exogenous origin),

farmers cannot produce maize seeds from their own rather they fully depend on the supply of maize

seed from seed dealers, seed companies, NGOs, BADC and so on. The key findings of the study are

presented below:

5.1 Crop: Rice

1) It is a fact that farmers homegrwon seed occupies the major position of the seed supply but

farmers are not happy with using their own seed. During conducting FGD and PRA, many of

them confessed that their own seed is just okay but inferior to the seeds obtained from the

research/BADC/DAE in terms of yielding ability. This is because, they do not follow the

standards  of seed production package as set by SCA and that their seed deterioration is

considerably high at stoarge. The analysis of the sample seed obtained from the farmers

confirm a high seed moisture, low germination and vigor, which are considered inferior to

planting.

2) Farmers seldom use the recommended fertilizer dose for seed/grain production. They are not

much concerned about the use of balanced fertilizers and often they use high fertilizer-N but

lower or no application of P, K and other micronutrients. They have not even the access to the

community awarness programme, training and other motivational programmes.

3) More than 80% of the farmers use Katcha floor for grain drying, as they don’t have Pucca

floor. The moisture content of rice seed cannot be attained below 12% by using the Katcha

floor, because the seed during the drying process absorbs moisture from the soil.

4) A majority of the farmers store rice seeds in locally available containers viz. poly bags, plastic

drums, gunny bags, metallic drums, homemade earthen pot, polythene bags etc. But as long as

the container is airtight, properly dried seeds could be stored safely only for 2-3 months, after

which further drying and cooling are needed. So up to the next planting time, 2-3 operations of

intermittent drying and cooling are required. But the farmers do no follow this practice rightly

and so the there occurs post harvest loss of seeds by up to 16% in terms of germination, vigor

and insect and disease damage. No modern storage devices like USA organic cocoon, Germax

cocoon, IRRI made storage bag, rexin cocoon, thick poly bag and ferro-cement binare

introduced to the famers as safer storage devices.

5) A section of the rice farmers are highly convinced with the trust of the seed dealers. But seed

dealers are not in a position to supply all the demand of seeds to the farmers and the fomer can

supply the seeds only which they collect and not beyond that. In a small number of cases,

failure of seed germination is reported, although there is no insurance system prevailing.

6) Rice seed supply to farmers is inadequate and sometimes, a popular variety out of the system is

leaked through the border belts and the variety is under cultivation. For instance, the rice
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variety `Swarna’ has leaked through the border and is dominating the areas in Rajshahi, Jessore
and Dinajpur.

7) Farmers claim that rice grain/seed production is not profitable under the existing market price

due to high input prices and low selling price of the rice grains/seeds. The survey data and PRA

findings support their view alongwith the cost computation that the investment in rice

cultivation can produce BCR only up to the 1.22-1.34. The seed production by Contract Seed

Growers under the umbrella of BADC can promote the BCR up to 2.12 and hybrid seed

production progamme can further boost the BCR up to 2.34.

5.2 Crop: Wheat

1) The major constraints to wheat seed production as identified in the study are high price of

fertilizers, low market price of farmers’ seed, poor wheat yield (due to late sowing),

unavailability of good quality seeds, lack of credit facilities against seed storage, crop damage

by rat and lack of technical support.

2) A good number of wheat varieties are being cultivated in the farmers’ field but the cultivation
of latest varieties like Prodip, Bijoy and Shatabdi is also going quite well. It is astonishing to

that some of the farmers are still cultivating the old variety Sonalika and Kanchan which are

poor yielders and susceptible to various diseases.

3) A significant percentage of farmers in particular the small and the medium ones do not apply

the macro (P, K & S) and micronutrients (Zn, B etc.) and manure, which are recommended for

successful wheat grain/seed production. Moreover, all the farmers apply lower rates of manures

and chemical fertilizers except urea. This imbalanced use of fertilizers causes lower yield of

wheat along with nutrient mining.

4) BADC and research seed gave higher yield on average 24% compared to that purchased from

other sources like seed dealers, other farmers and open market.

5) The participant farmers prefer drum (metal and plastic) as seed storage container due to its air

tightness, durability, less insect attack and ‘seed remain good’ quality and also they use poly

bags due to low cost, easy availability and air tightness.

6) Admixture of wheat seed is the one of the prime characters of farmers’ homegrown seed. It is
identified that most of the farmers generally cultivate wheat for grain and some portion of

which they keep as seed. They do not practice isolation distance and rouging. Also, they do not

take any special care during the time of harvesting, threshing and drying, whereby the

admixture occurs usually.

7) The farmers in the study areas dry the wheat grain/seed on the ground (katcha floor), which is

not appropriate for reducing the seed moisture content up to the `safe storage’ (12%). A fewer
number of farmers use cemented (pucca) floor and plastic/cloth for seed drying.

8) About 60% of the farmers store seeds for own use and some of them store more for sale.

Majority of the farmers do not do germination test properly. They detect good seeds only by

observing physical appearance like boldness, shining color and insect presence.
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9) The moisture content of the farmers’ homegrown seed samples ranges from 13.1% to 15.5%,
which are higher than that of standard level for wheat (12%). To minimize the metabolic

degradation and to control mold growth, moisture content should ideally be less than 12% in

wheat seed, whereas to control insect infestation, it should be even less than 9%. At 14%

moisture, grains cannot be safely stored beyond 2 to 3 months.

10) A good numbers of farmers store wheat seed in plastic/metallic drum (45%) and the rest of the

farmers in polythene bag (40%). But it was found that a major part (88-93%) of wheat growing

farmers did not practice any intermittent drying for safe storage of wheat seed.

11) The wheat farmers get lower BCR from wheat grain/seed cultivation compared to Boro rice or

hybrid rice.  The BCR in Rajshahi from wheat was higher with values, 1.79, 1.81 and 1.80 for

large, medium and small farmers, respectively. On the other hand, this figure in Dinajpur was

1.60, 1.52 and 1.42; and in Rangpur 1.34, 1.17 and 1.25 respectively for large, medium and

small farmers.

5.3 Crop: Maize

1) The farmers mention different constraints for maize cultivation, the major ones are high price

of fertilizers, unavailability of quality fertilizer, insect/pest attack (stem borer, cutworm etc.),

low grain price, reducing soil fertility, high price of hybrid seed, damage of late planting maize

due to lodging by storm and low yield (due to late planting). Moreover, seed production from

hybrid maize is not possible, market price is under dealer’s control and existing threshing

method is too difficult and cumbersome.

2) A large proportion of the farmers, especially small farmers (40-50%), receive loan and inputs

(seed and fertilizers) for maize cultivation from different NGOs (BRAC, PROSHIKA, ASA,

TMSS, Karitas etc.) with the condition of high interest.

3) Most of the farmers’ have inadequate knowledge regarding modern cultivation and post harvest
technologies of maize. The farmers should be given appropriate training on these issues for

their capacity building that could encourage them in expanding maize area.

4) The farmers generally sell their maize products in the local market with uncertainty of price.

Almost all the intermediate beneficiaries take the advantage from such marketing but the

farmers are virtually deceived.
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6. POLICY IMPLICATIONS AND RECOMMENDATIONS

6.1 Production Phase
1) The farmers’ homegrown seed of rice and wheat is found to be inferior in quality compared to

that of their respective certified seed; evidently due to farmers’ insufficient knowledge on seed

production technology coupled with low level of input use for seed production. Farmers would

therefore need to have access to fresh foundation seed and fertilizers at affordable prices along

with appropriate training on `Modern Seed Technology` including attention on varietal

maintenance, roughing, fertilizer and irrigation management, pest control, seed processing and

storage. This would help to sufficiently improve the quality status of their homegrown seed.

2) Currently the public seed sector (BADC) could supply a small amount of quality seed of cereal

crops (rice, wheat and maize) to the farmers against their huge demand. Therefore, the seed

production capacity of BADC should be strengthened through proper planning. Besides, the

private sectors should be facilitated to produce and market quality seed. With establishment of

local storage facilities, seed cost could be reduced and this can increase the efficiency of the

system as well.  Moreover, farmers’ community level seed production programme should be

initiated through proper inspection by the Seed Certificate Agency (SCA) which would make

the quality seed more affordable to the farmers.

3) The current activities of SCA regarding quality control of seed are limited due to insufficient

technical manpower and lack of modern laboratory facilities for seed testing. The seed

certification system should be strengthened across the country through increasing technical

manpower and establishing a modern seed testing laboratory at least in each District. The Field

Officer of SCA should collect spot-samples (including TLS) of cereal seeds on a regular basis

from the seed dealers, seed companies and local markets for testing. Based on the outcomes,

legal action would need to be taken as per to the existing `Seed Related Acts and Rules`

approved by the Ministry of Agriculture to ensure transparency and mutual benefits farmers

and the private seed companies and seed traders.

4) Government action is urgently needed towards controlling seed quality especially in the case of

unlawful seed dissemination from any foreign country to Bangladesh.

5) Farmers do not use the recommended dose of fertilizers for seed crop production. Measures

should, therefore, be taken to mitigate farmers’ knowledge gap of seed production regarding

use of balanced fertilizers. Adequate training must be given to the farmers through the

Agriculture Service providers and motivational programs like Farmers’ Day, Field Day, ICM
program, Community level Awareness program, Community discussion, formation of Seed

Society and Radio talk, and Television program should be regularly conducted.

6) Absolute dependence on overseas supply of hybrid maize seed is risky. Therefore, the

Government should take measures to initiate hybrid maize seed production programmme in

addition to the effort of BARI, and seeds should readily be made available to the farmers.

7) There is a tendency for the farmers to not produce grains/seeds of rice and wheat mainly due to

low market price. The computation of production cost with the statistics given by farmers also

supports this view. The high price of inputs and lack of storage facilities from the viewpoint of

farmers’ socio-economic condition are seen to discourage them. Measures should therefore be
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taken to improve the quality of farmers’ seed and enable the farmers to sell seed at more
competitive prices.

6.2 Post Harvest Processing

1) The storage devices used by the farmers of Bangladesh are not found to be satisfactory,

especially with reference to moisture protection of the seed. Appropriate research should be

undertaken to improve the indigenous storage facilities and at the same time encourage the

introduction of modern storage devices like USA organic cocoon, Germax cocoon, IRRI made

storage bag, rexine cocoon, thick poly bag and ferro-cement bins.

2) Farmers should be given appropriate training by the agriculture training institutions in areas

related to postharvest loss reduction, especially during the period of cereal seed storage.

6.3 Extension and Motivation

1) The farmers are largely dependent on the information sources of DAE, neighboring farmers and

seed dealers regarding grain cultivation and seed production. But the information sources

sometimes cannot provide appropriate technical support due to complexity of the system as a

whole. Therefore, measures should be taken to establish better linkages among DAE, research

organizations and farmers.

2) Training whatsoever given to the farmers for crop/seed/grain production is insufficient. More

training should be provided regarding management of seed crop in particular with using quality

seed, plant protection measures and irrigation so that the crop shows good growth to produce

seeds of high vigor and good quality.

3) Farmers know that there is reduction of seed yield after a couple of seasons due to degeneration

disease. The Farmers want to change the seed after 2 to 3 seasons but they do not get the right

replacement. Relevant research organizations, BADC and DAE should take necessary

initiatives to replace the seeds, which are being cultivated for more than 3 generations.

4) Economic activity programmes for the farmers like introduction of Seed Village, Youth group

formation with small credit and irrigation device support for seed production, Community level

seed production programme etc. should be undertaken by the GO-NGO partnerships to support

the farmers for income generation from seed production and marketing activities.

6.4 Training Need for Farmers’ Family and Other Stakeholders
The main objective of the training programme is to make the farmers` households and other

stakeholders capable of producing quality seed, quality controlling and storing for making the

quality seed available at farmers’ level. Training programmes should be arranged for the farmer

families, (husband and wife) at the community level. Beside this, extension personnel, local

service providers, NGOs and seed dealers also need to be brought under the training

programme for their capacity building in this regard. As per the farmers need, they should be

provided with technical support during cereal seed production programme and storage.

Suggestions for a proposed training programme, training methods and duration are given in

Table 6.1.
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Table 6.1 Proposed training programme for the seed growing farmers’ family and other
stakeholders

Name of the
Stakeholder

Subject Training method Duration

1) Farmer,
extension
personnel, local
service
provider, NGOs

Varietal maintenance, modern
seed technology, seed quality
control, seed marketing

Method
demonstration, Field
visit, audio-visual,
flip chart, poster etc.

3-5 days

2) Farmers’ wife Post-harvest activities and seed
storage

Method
demonstration,
audio-visual, flip
chart, poster etc.

1-2 days

3) Seed
dealer/other
related person

Modern seed technology, seed
quality control, seed marketing

Method
demonstration,
audio-visual, flip
chart and posters

2-3 days

7. AREAS FOR FURTHER RESEARCH

On the basis of experiences and findings under the present study, the following areas are suggested for

further research on priority basis.

• The present research was conducted only in three locations for each crop to assess the

grain/seed production and preservation scenario of rice, wheat and maize. But other locations of

the country, which are also vital for these crops, should further be considered for the study with

a view to drawing a conclusion having wider validity.

• A research programme may be undertaken to form youth groups/progressive farmers’ group
over locations given the facility of small credit and irrigation device to go for block wise seed

production of rice and wheat collaborated with appropriate technical support of seed production

and storage.

• Research is critical for developing improved technology on seed storage devices for farmers’
homegrown seed as against the traditional storage containers. The socio-economic conditions

of the farmers should also be linked to this research endeavor.

• A large number of seed companies are involved in supplying hybrid seed for both maize and

rice. A research should be undertaken to assess the quality status of these hybrid seeds.
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8. CONCLUSIONS

The seed supply scenario as investigated in the present study for cereal crop production in

Bangladesh gives us three contrasting pictures. For wheat seed, where only the Open

Pollinated (OP) varieties are prevailing in the country, 50-60% of the required seed are

supplied by the farmers` own source as their homegrown seeds, which are actually the ‘seed’

saved from their commercial cultivation. The rest of wheat seed are supplied from the public

and private seed sectors such as Foundation Seed, Certified Seed or TLS. On the other hand,

the rice crops comprise both hybrid and OP seeds and the hybrid rice covers only about 3% of

the area, the seeds of which are entirely coming from public and private sectors including

several seed companies. Of the OP rice seeds, 70-80% of the seed supplies are mitigated from

farmers’ homegrown seed that is coming from general cultivation. As maize cultivation has

currently switched over to hybrid varieties, almost cent percent of the maize seed are coming

from the out-suppliers (private and public sectors) and most of the maize seeds are of

exogenous origin. Therefore, the major portion of the seed of rice and wheat that is coming

from farmers’ own supply is not superior in quality in terms of genetic, physical and

physiological quality, which is confirmed by the present study. But since the private and public

sectors in the country are not well organized in terms of infrastructure and organizational set-

up to supply and meet up the large volume of seed required for the whole production system,

the present system of farmers’ homegrown seed should be allowed to continue. The only thing

that could be done is to improve the farmers’ homegrown seed in whatever way it is possible.

Thus, a few steps may be suggested towards improvement of seed quality of farmers’

homegrown seeds during the production, processing and storage phases so that the farmers’

seed quality status of may be improved or assured as far as practicable. The present study

generates a number of key findings followed by necessary policy recommendations towards

quality improvement for seed production at farmers’ level.
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ANNEXES

Rice
Annex 2. Socio-economic scenario of the rice farmers in Rajshahi

Characteristics
Farmers’ category Average

(all categories)Large Medium Small S.D ±
Sample size 50 50 50 - -
Yrs. of schooling 8.34 7.28 7.16 2.33 7.59
Farming experience 16.23 16.53 12.96 5.52 15.24
Family size 6.42 5.94 5.79 1.52 6.05
Farm size (dec) 722 228 137 309 362
Link with NGO (%) 23 47 63 - 44.33
Annual income (TK) 91602 39580 22908 32109 51363
Share of seed income (%) 5.41 4.97 0 - 3.46

Kishoregonj
•Sadar

Rangpur
•Pirgacha

Jessore
•Sadar

Rajshahi
•Godagari

Dinajpur
•Birol
•Bochagonj

Bay of Bengal

Study Locations

Annex 1. Map showing the study locations of rice, wheat and maize
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Annex 3. Socio-economic scenario of the rice farmers in Rangpur

Characteristics
Farmers’ category Average

(all categories)Large Medium Small S.D ±
Sample size 9 50 87 - -
Yrs. of schooling 10.1 8.2 6.01 4.24 8.10
Farming experience 20 22 20 12 20.67
Family size 7.46 7.19 5.82 2.14 6.82
Farm size (dec) 804 309 105 198 406
Link with NGO (%) 18 38 44 - 33.33
Annual income (TK) 45428 37843 15656 22197 32975
Share of seed income (%) 5.24 3.75 0 - 3.00

Annex 4. Socio-economic scenario of the rice farmers in Jessore

Characteristics
Farmers’ category Average

(all categories)Large Medium Small S.D ±
Sample size 50 50 50 - -
Yrs. of schooling 9.66 8.52 8.68 3.50 8.95
Farming experience 32 29 22 14 27.67
Family size 6.54 5.82 4.58 2.71 5.65
Farm size (dec) 571 309 146 218 342
Link with NGO (%) 12 26 42 - 26.67
Annual income (TK) 67151 40612 31573 21300 46445
Share of seed income (%) 5.72 2.45 0.54 2.90

Annex 5. Percent of rice farmers using fertilizers in Rajshahi (2008-09)

Farmers’ category % of fertilizer using rice farmers
Manure Urea TSP MP Gypsum Zn

Boro rice
Large 41 100 94 85 91 5
Medium 33 100 87 68 90 3
Small 17 100 39 25 58 0

T.aman rice
Large 54 100 87 82 85 0
Medium 45 100 91 74 80 0
Small 14 100 27 16 41 0

T.aus rice
Large 29 100 89 46 76 0
Medium 21 100 80 48 52 0
Small 7 100 47 12 17 0

Annex 6. Percent of rice farmers using fertilizers in Rangpur (2008-09)

Farm category
% of fertilizer using rice farmers

Manure Urea TSP MP Gypsum Zn
Boro rice

Large 57 100 89 89 100 12
Medium 43 100 92 72 82 16
Small 28 100 81 56 62 4

T.aman
Large 69 100 91 87 85 12
Medium 54 100 88 81 87 9
Small 33 100 47 32 36 0
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Annex 7. Percent of rice farmers using fertilizers in Jessore (2008-09)

Farmers’ category % of fertilizer using rice farmer
Manure Urea TSP MP Gypsum Zn

Boro rice
Large 72 100 96 91 93 8
Medium 78 100 87 85 88 5
Small 41 100 48 49 64 0

T.aman rice
Large 32 100 95 93 88 4
Medium 37 100 84 80 81 3
Small 8 100 54 41 55 0

Annex 8. Manure and fertilizer application rate for rice grain cultivation in Rajshahi

Farm category
Fertilizer application rate (kg/ha)

Manure Urea TSP MP Gypsum Zn
Boro rice

Large 2835 438 115 78 57 9
Medium 1398 343 71 47 57 -
Small 1829 334 64 56 57 -

S.D ± 837 89 84 24 10 3
T.aman rice

Large 5628 302 89 55 66 -
Medium 5687 288 70 26 51 -
Small 7228 284 50 13 51 -

S.D ± 1225 36 70 17 12 -
T.aus rice

Large 4675 319 79 119 55 -
Medium - 298 59 - 58 -
Small 6766 296 66 - 58 -

S.D ± 1668 63 19 58 11 -

Annex 9. Manure and fertilizer application rate for rice grain cultivation in Rangpur

Farmers’ category Fertilizers application rate in rice (kg/ha)
Manure Urea TSP MP Gypsum Zn

Boro rice
Large 6065 213 57 46 49 2.1
Medium 5984 222 72 52 40 2.5
Small 6560 239 54 40 28 1.0

S.D ± 2425 57 35 28 25 1.5
T.aman rice

Large 4769 228 75 47 81 -
Medium 4984 253 82 44 103 -
Small 4620 206 69 44 87 -

S.D ± 1982 75 33 26 28 -
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Annex 10. Manure and fertilizer application rate for rice grain cultivation in Jessore

Farmers’ category Fertilizers application rate in rice (kg/ha)
Manure Urea TSP MP Gypsum Zn

Boro rice
Large 3878 327 124 77 101 -
Medium 3787 320 109 69 113 -
Small 2591 361 111 66 116 -

S.D ± 2084 64 30 25 42 -
T.aman rice

Large 5023 264 91 65 95 -
Medium 4837 257 87 69 107 -
Small 2542 224 62 48 74 -

S.D ± 1821 82 29 31 43 -

Annex 11. Boro rice grain production package and profitability in Rajshahi, 2008-09

Item
Large Medium Small Average (all farmers)

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Ploughing number 3.7 2742 3 2223 2.79 2067 3.16 2344
Seed (kg) 44 1012 43 989 42 966 43 989
Manure (kg) 2835 1418 2021 1010.5 1829 915 2228 1114
Urea (kg) 338 4056 343 4116 334 4008 338 4060
TSP/DAP (kg) 75 3000 71 2840 64 2560 70 2800
MP (kg) 78 2340 47 1410 56 1680 60 1810
Gypsum (kg) 57 285 57 285 57 285 57 285
Zinc Sulphate (kg) 9 540 - - - - 3 180
Irrigation (No.) - 13326 - 13553 - 12471 - 13117
Weeding (No.) 3 - 2.6 - 2.89 - 3 -
Herbicide - 604 - 672 - 506 - 594
Insecticide - 1202 - 1113 - 980 - 1098
Human Labour (MD) 224 26880 229 27480 227 27240 227 27200

a) Total variable cost - 57404 - 55692 - 53678 - 55591
b) Fixed cost (for land) - 10000 - 10000 - 10000 - 10000

Total cost (a+b) - 67404 - 65692 - 63678 - 65591
Yield (kg): Grain 5823 64053 5600 61600 5546 61006 5656 62220

Straw 11650 2913 11300 2825 11100 2775 11350 2838
Gross return (Tk./ha) - 66966 - 64425 - 63781 - 65057
Gross margin:

a) Variable cost basis - 9561 - 8734 - 10103 - 9466
b) Total cost basis -438.00 -1267.00 103.00 -534.00

BCR (total cost basis) - 0.99 - 0.98 - 1.00 - 0.99
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Annex 12. Boro rice grain production package and profitability in Rangpur, 2008-09

Item
Small Medium Large Average (all farmers)

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Qty
Value

(Tk./ha)
Qty Value (Tk./ha)

Ploughing number 4.0 2964 4.2 3112 4.9 3631 4.4 3236
Seed (kg) 39 1170 38 1140 39 1170 39 1160
Manure (kg) 6560 3280 5984 2992 6065 3032.5 6203 3102
Urea (kg) 239 2868 222 2664 213 2556 225 2696
TSP/DAP (kg) 54 2160 72 2880 57 2280 61 2440
MP (kg) 40 1200 52 1560 46 1380 46 1380
Gypsum (kg) 28 140 40 200 49 245 39 195
Zinc fertilizer (kg) 1 120 2.5 300 2.1 252 1.9 224
Irrigation (No) 10000 10000 10000 10000
Weeding (No) 1.6 2 1.8 1.8
Herbicide spray 814 1066 1202 1027
Human labour (MD) 174 20880 164 19680 153 18360 164 19640

a) Total variable cost 45596 45594 44108.5 45100
b) Fixed cost (for land) 10000 10000 10000 10000

Total cost (a+b) 55596 55594 54109 55100
Yield (kg): Grain 5424 59664 5299 58289 5362 58982 5362 58978

Straw 7594 3797 7419 3710 7507 3754 7507 3754
Gross return - 63461 - 61999 - 62736 62732
Gross margin:

a) Variable cost basis - 17865 16405 18627.5 17633
b) Total cost basis 7865 6405 8627.5 7633

BCR (total cost basis) 1.14 1.12 1.16 1.14

Wheat
Wheat

Annex 13. Socio-economic profile of the wheat farmers in Rajshahi

Characteristics
Farmers’ category Average

(all categories)Large Medium Small S.D ±
Sample size 50 50 50 - -
Yrs. of schooling 8.38 5.82 5.48 2.71 6.56
Farming experience 20.24 16.98 14.5 5.30 17.24
Family size 5.58 4.71 4.86 1.19 5.05
Farm size (dec) 775 297 160 175.96 411
Link with NGO (%) 1 3 16 - 6.67
Annual income (Tk) 89240 40060 27100 19478 52133
Share of seed income (%) 3.0 2.3 1.1 - 2.13

Annex 14. Socio-economic profile of the wheat farmers in Dinajpur

Characteristics
Farmers’ category Average

(all categories)Large Medium Small S.D ±
Sample size 15 59 76 - -
Yrs. of schooling 10.4 7.3 6.6 3.56 8.10
Farming experience 17.6 22.6 16.0 9.18 18.73
Family size 5.1 4.8 5.8 2.91 5.23
Farm size (dec) 787 335 122 241.40 415
Link with NGO (%) 27 56 70 21.35 51.00
Annual income (Tk) 140622 70744 44668 55780 85345
Share of seed income (%) 6.6 3.8 1.5 2.54 3.97

Costing rate: Ploughing @ Tk. 741/ploughing/ha, Seed @ Tk. 30.00/kg, Cowdung @ Tk. 0.5/kg, Urea @ Tk. 12.00/kg,
TSP @ Tk. 40.00/kg, MP @ Tk. 30.00/kg, Gypsum @ Tk. 5.00/kg, Zinc Sulphate @ Tk. 60.00/kg, Human labour wage @
Tk. 120.00/manday, Irrigation @ Tk. 10000.00/ha, Grain price @ Tk. 11.00/kg, Straw @ Tk 0.50/kg.



120120

Annex 15. Socio-economic profile of the wheat farmers in Rangpur

Characteristics
Farmers’ category Average

(all categories)Large Medium Small S.D ±
Sample size 8 55 87 - -
Yrs. of schooling 8.0 7.1 5.4 3.51 6.83
Farming experience 23.0 21.5 21.0 12.34 21.83
Family size 7.3 5.2 4.2 2.21 5.57
Farm size (dec) 791 290 113 110 398.00
Link with NGO (%) 25 27 40 23.32 30.67
Annual income (Tk) 40750 32134 16638 1321 29840.67
Share of seed income (%) 1.8 4.1 2 1.02 2.63

Annex 16. Wheat grain production package and profitability in Rajshahi, 2008-09

Item
Large Medium Small Average

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Ploughing number 3 2220 3 2220 2.8 2072 2.9 2171
Seed (kg) 154 6006 152 5928 149 5811 152 5915
Cowdung (kg) 5548 2774 5257 2629 2035 1018 4280 2140
Urea (kg) 239 2868 196 2352 178 2136 204 2452
TSP/DAP (kg) 95 3800 85 3400 34 1360 71 2853
MP (kg) 76 2280 63 1890 32 960 57 1710
Gypsum (kg) 63 378 51 306 29 174 48 286
Boron fertilizers 5 600 6 720 0 0 3.7 440
Irrigation (No) 1.51 1117 1.46 1080 1.21 895 1.4 1031
Weeding (No) 0.27 - 0.25 - 0.18 - 0.2 -
Herbicide spray 0.07 - 0.19 - 0.07 - 0.1 -
Human Labour (MD) 72 8640 68 8160 66 7920 69 8240

a) Total variable cost - 30683 - 28685 - 22346 - 27238
b) Fixed cost (for land) - 10000 - 10000 - 10000 - 10000

Total cost (a+b) - 40683 - 38685 - 32346 - 37238
Yield (kg/ha): Grain 3547 53205 3352 50280 2611 39165 3170 47550

Straw 3440 1720 3117 1559 2263 1132 2940 1470
Gross return - 54925 - 51839 - 40297 49020
Gross margin:

a) Variable cost basis - 24242 - 23154 - 17951 - 21782
b) Total cost basis 14242 13154 7951 - 11782

BCR (total cost basis) 1.35 1.34 1.25 - 1.31

Costing rate: Ploughing @ Tk. 740/ploughing/ha, Seed @ Tk. 39.00/kg, Cowdung @ Tk. 0.5/kg, Urea @ Tk. 12.00/kg, TSP @
Tk. 40.00/kg, MP @ Tk 30.00/kg, Gypsum @ Tk. 6.00/kg, Boric acid @ Tk. 120.00/kg, Human Labour wage @ Tk.
120.00/manday, Irrigation @ Tk. 740.00/No/ha, Grain price @ Tk. 15.00/kg, Straw @ Tk. 0.50/kg
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Annex 17. Wheat grain production package and profitability in Dinajpur (2008-09)

Item

Large Medium Small Average

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Qty
Value

(Tk./ha)
Qty

Value
(Tk./h

a)

Ploughing number 2.9 2149 2.9 2149 3 2223 2.95 2186
Seed (kg) 160 6240 169.4 6607 170 6630 169 6582
Manure (kg) 3587 5381 4423 6635 4839 7259 4550 6826
Urea (kg) 166 1992 167 2004 157 1884 162 1942
TSP/DAP (kg) 45.39 1816 42.15 1686 32.76 1310 38 1508
MP (kg) 50 1500 34.35 1031 24.94 748 31 935

Gypsum (kg) 34.75 174 46.6 233 44.7 224 44.5 223

Boric acid (kg) 2 120 2.42 145 2.9 174 2.62 157

Irrigation (No) 1.33 986 1.44 1067 1.32 978 1.37 1014
Weeding (No) - - 0.27 - 0.16 -

Herbicide spray 0.07 8 0.19 22 0.07 47 0.12 33

Human Labour (MD) 66 7920 67 8040 70.73 8488 68.79 8255
a) Total variable cost - 28284 - 29618 - 29964 29660
b) Fixed cost (for land) 10000 10000 10000 10000
Total cost (a+b) 38284 39618 39964 39660
Yield (kg): Grain 2837 42555 2806 42090 2659 39885 2735 41019

Straw 2840 2840 2810 2810 2660 2660 2737 2737
Gross return - 45395 - 44900 - 42545 43756
Gross margin:
a) Variable cost basis 17111 15282 12581 14096
b) Total cost basis - 7111 - 5282 - 2581 4096
BCR (total cost basis) 1.19 1.13 1.06 1.10

Costing rate: Ploughing @ Tk. 741/ploughing/ha, Seed @ Tk. 39.00/kg, Compost @ Tk. 1.5/kg, Urea @ Tk. 12.00/kg, TSP @
Tk. 40.00/kg, MP @ Tk. 30.00/kg, Gypsum @ Tk. 5.00/kg, Zinc Sulphate @ Tk. 60.00/kg, H. labour wage @ Tk.
120.00/manday, Irrigation @ Tk. 741.00/No/ha, Grain price @ Tk. 15.00/kg, Straw @ Tk. 1.00/kg.



Annex 18. Wheat grain production package and profitability in Rangpur (2008-09)

Item
Large Medium Small Average

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Ploughing number 4.5 3335 4.4 3260 4 2964 4.3 3186
Seed (kg) 160 6240 148 5772 145 5655 151 5889
Manure (kg) 6248 3124 5735 2868 5755 2878 5913 2956
Urea (kg) 233 2796 186 2232 184 2208 201 2412
TSP /DAP (kg) 75 3000 85 3400 64 2560 75 2987
MP (kg) 51 1530 57 1710 44 1320 51 1520
Gypsum (kg) 45 225 46 230 33 165 41 207
Boron (kg) 5.4 648 5.8 696 4.3 516 5.2 620
Irrigation (No) 2 1482 1.9 1408 1.9 1408 1.9 1433
Weeding (No) 0.7 - 1 - 1 - 0.9 -
Herbicide spray 0.3 200 0.1 67 0.1 67 0.2 111
Human labour (MD) 75 9000 80 9600 85 10200 80 9600

a) Total variable cost 31580 31243 - 29941 - 30921
b) Fixed cost (for land) 10000 10000 10000 - 10000

Total cost (a+b) 41580 41243 39941 - 40921
Yield (kg): Grain 3139 47085 2679 40185 2768 41520 2862 42930

Straw 3140 3140 2680 2680 2770 2770 2863 2863
Gross return - 50225 - 42865 - 44290 - 45793
Gross margin:

a) Variable cost basis - 18645 - 11623 - 14350 - 14872
b) Total cost basis - 8645 - 1623 - 4350 - 4872

BCR (total cost basis) - 1.21 - 1.04 - 1.11 - 1.12

Costing rate: Ploughing @ Tk. 741/ploughing/ha, Seed @ Tk. 39.00/kg, Cowdung @ Tk. 0.5/kg, Urea @ Tk. 12.00/kg, TSP @
Tk. 40.00/kg, MP @ Tk. 30.00/kg, Gypsum @ Tk. 5.00/kg, Boron @ Tk. 60.00/kg, Human labour wage @ Tk.
120.00/manday, Irrigation @ Tk. 741.00/irri/ha, Grain price @ Tk. 15.00/kg, Straw @ Tk. 1.00/kg.

Maize

Annex 19. Socio-economic scenario of the maize growing farmers in Rajshahi

Characteristics
Farmers’ category Average

(all categories)Large Medium Small S.D ±
Sample size 45 51 50 - -
Yrs. of schooling 6.67 7.63 6.98 2.19 7.09
Farming experience 19.44 16.18 14.26 4.44 16.63
Family size 7.02 6.31 5.42 1.50 6.25
Farm size (dec) 681 393 131 228.13 401.67
Link with NGO (%) 2 36 58 28.21 32.00
Annual income (Tk.) 121745 74410 41256 18567 79137.00

Annex 20. Socio-economic scenario of the maize growing farmers in Dinajpur

Characteristics
Farmers’ category Average

(all categories)Large Medium Small S.D ±
Sample size 30 83 37 - -
Yrs. of schooling 10.4 6.3 7.0 3.18 7.90
Farming experience 27.2 23.7 17.35 5.67 22.75
Family size 6.6 4.8 4.27 2.21 5.22
Farm size (dec) 779 292 129 214.57 400.00
Link with NGO (%) 17 59 70 21.45 48.67
Annual income (Tk) 187467 120012 73459 21.85 126979.33
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Annex 21. Socio-economic scenario of the maize growing farmers in Kishoregonj

Characteristics
Farmers’ category Average

(all categories)Large Medium Small S.D ±
Sample size 28 62 60 - -
Yrs. of schooling 8.57 6.90 5.68 4.58 7.05
Farming experience 39.61 37.44 33.23 11.82 36.76
Family size 8.57 6.90 5.68 2.31 7.05
Farm size (dec) 873 381 177 353 477.00
Link with NGO (%) 15.63 46.88 37.50 14.53 33.34
Annual income (Tk) 151985.25 88325.74 59166.85 56882.63 99825.95

Annex 22. Maize grain production package and profitability in Rajshahi, 2009

Item
Large Medium Small Average

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Ploughing number 2.7 2001 2.1 1556 2.3 1704 2.4 1754
Seed (kg) 20.26 4457 17.48 3846 17.14 3771 18 4025
Manure (kg) 7081 3541 7773 3887 6586 3293 7147 3573
Urea (kg) 321 3852 312 3744 295 3540 309 3712
TSP/DAP (kg) 80 3200 74 2960 73 2920 76 3027
MP (kg) 68 2040 59 1770 54 1620 60 1810
Gypsum (kg) 53 318 64 384 59 354 59 352
Zinc Sulphate (kg) 10 600 8 480 9 540 9 540
Irrigation (No) 4.97 3678 4.93 3648 4.1 3034 4.7 3453
Weeding (No) 1.9 - 1.7 - 1.2 - 1.6 -
Human Labour (MD) 125 15000 121 14520 110 13200 119 14240

a) Total variable cost - 38686 - 36794 - 33976 - 36486
b) Fixed cost (for land) - 10000 - 10000 - 10000 - 10000

Total cost (a+b) - 48686 - 46794 - 43976 - 46486
Yield (kg): Grain 8000 80000 7400 74000 6410 64100 7270 72700

Straw 9500 2375 9000 2250 9000 2250 9167 2292
Gross return - 82375 - 76250 - 66350 - 74992
Gross margin:

a) Variable cost basis - 43689 - 39456 - 32374 - 38506
b) Total cost basis - 33689 - 29456 - 22374 - 28506

BCR (total cost basis) - 1.69 - 1.63 - 1.51 - 1.61



Annex 23. Maize grain production package and profitability in Dinajpur, 2009

Item
Large Medium Small Average

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Ploughing number 3.08 2282 3.11 2305 3.82 2831 3.34 2473
Seed (kg) 20.26 4862 17.48 4195 17.14 4114 18.29 4390
Manure (kg) 7081 3541 7773 3887 6586 3293 7147 3574
Urea (kg) 321 3852 312 3744 295 3540 309 3712
TSP/DAP (kg) 80 3200 74 2960 73 2920 76 3027
MP (kg) 54 1620 68 2040 59 1770 60 1810
Gypsum (kg) 53 265 64 320 59 295 59 293
Zinc Sulphate (kg) 10 600 8 480 9 540 9 540
Threshing cost Mach. 2414 Mach. 2509 Mach. 2547 Mach. 2490
Human Labour (MD) 137 16440 133 15960 133 15960 134 16120

a) Total variable cost - 39076 - 38399 - 37809 38428
b) Fixed cost (for land) 10000 10000 10000 10000

Total cost (a+b) 49076 48399 47809 48428
Yield (kg): Grain 7000 64750 6400 59200 5410 50043 6270 57998

Straw 14000 3500 12800 3200 10820 2705 12540 3135
Gross return - 68250 - 62400 - 52748 61133
Gross margin:

a) Variable cost basis - 29174 - 24001 - 14938 22704
b) Total cost basis 19174 14001 4939 12705

BCR (total cost basis) 1.39 1.29 1.10 1.26

Costing rate: Ploughing @ Tk. 741/ploughing/ha, Seed @ Tk. 240.00/kg, Cowdung @ Tk. 0.5/kg, Urea @ Tk. 12.00/kg, TSP
@ Tk. 40.00/kg, Mop @ Tk. 30.00/kg, Gypsum @ Tk. 5.00/kg, Zinc Sulphate @ Tk. 60.00/kg, H. Labour wage @ Tk.
120.00/manday, Irrigation @ Tk. 741.00/No/ha, Grain price @ Tk. 9.25.00/kg, Straw @ Tk. 0.25/kg.

Annex 24. Maize grain production package and profitability in Kishoregonj, 2009

Item
Large Medium Small Average

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Qty
Value

(Tk./ha)
Qty

Value
(Tk./ha)

Ploughing number 2.1 1556 2.3 1704 2.6 1927 2.3 1729
Seed (kg) 21.6 4752 21.41 4710 21.16 4655 21.4 4706
Manure (kg) 6864 3432 6533 3267 6071 3036 6489 3245
Urea (kg) 357 4284 392 4704 397 4764 382 4584
TSP/DAP (kg) 70 2800 65 2600 49 1960 61 2453
MP (kg) 48 1440 50 1500 40 1200 46 1380
Gypsum (kg) - - 49 294 - - 16 98
Irrigation (No) 3.2 2368 3.8 2812 3.95 2923 3.7 2701
Weeding (No) 1.1 - 1.5 - 1.7 - 1.4
H. Labour (MD) 112 13440 117 14040 120 14400 116 13960

a) Total variable cost - 34072 - 35631 - 34864 34856
b) Fixed cost (for land) 10000 10000 10000 10000

Total cost (a+b) 44072 45631 44864 44856
Yield (kg): Grain 7170 71700 7770 77700 6640 66400 7193 71933

Straw 9000 2250 9500 2375 9000 2250 9167 2292
Gross return - 73950 - 80075 - 68650 74225
Gross margin:

a) Variable cost basis - 39878 - 44444 - 33786 39369
b) Total cost basis 29878 34444 23786 29369

BCR (total cost basis) 1.68 1.75 1.53 1.65

Costing rate: Ploughing @ Tk. 740/ploughing/ha, Seed @ Tk. 220.00/kg, Cowdung @ Tk. 0.5/kg, Urea @ Tk. 12.00/kg, TSP
@ Tk. 40.00/kg, MP @ Tk. 30.00/kg, Gypsum @ Tk. 6.00/kg, Zinc Sulphate @ Tk 60.00/kg, Human Labour wage @ Tk.
120.00/manday, Irrigation @ 740.00/no./ha, Grain price @ Tk. 10.00/kg, Straw @ Tk. 0.25/kg.


