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Chapter -1
        INTRODUCTION____________________________
1  INTRODUCTION
1.1  Background

Char Development and Settlement Project (CDSP) is an offshoot of the erstwhile Land Reclamation Project which started in September 1994. The project is being executed by the Bangladesh Water Development Board (BWDB) in the newly accreted matured coastal chars along the coast of Noakhali and Lakshmipur districts with the technical and financial support from the Royal Netherlands Government. The aims of this project are to secure safety of life and properties and create environment for better living of the char dwellers through land settlement and improvement of social and economic life. In its third phase (CDSP-III) the project has moved to a new island char called Boyer char located south of Noakhali and Lakshmipur mainland, between 22.5 to 22.7 oN latitude and 91.0 to 91.96 oE longitude. It covers one union (Horni) of Hatiya upazila under Noakhali district and one union (Char Gazi) of Ramgati upazila of Lakshmipur district (Map 1). 
The direct improvement in the economic life of the char people are expected to achieve through productive development, particularly agricultural development. Since the principal land use in Boyer char is crop production, improvement in crop production will lead to the total improvement of the economic life of the char dwellers. Department of Agricultural Extension (DAE) has launched a massive program of agricultural development in Boyer char. However, the agricultural development in Boyer char is constrained by manifold physical and socioeconomic factors. Considering these constraints CDSP-III undertook two surveys in order to help DAE in proper planning for development activities. The first survey was devoted to characterization of the ecosystems with an ultimate output of an agricultural productivity zone map (PDZ map) which delineated the whole area according to the level of potential productivity. The second survey was designed to depict the current situation of agricultural practices being followed by the farmers. This benchmark information and the PDZ map will be the effective tools which will help DAE to identify possibilities as well as limitations of crop production in the area. This baseline information will also help CDSP-III to measure the level of improvement in crop production vis-à-vis improvement in the economic life of the char population due to project interventions.
This survey is the continuation of the previous survey for PDZ mapping and the information of this survey has to be used as a supplement to the earlier one. The improvement of the present cropping practices of a particular location can be judged according to the productivity zones described in the report on PDZ mapping. For ready reference a short description of the PDZs is enumerated below:
PDZ-1: The most favorable ecosystem where all types of crops can be grown

PDZ-2: This zone is also favorable for growing almost all crops except some highly sensitive rabi crops.

PDZ-3: Highly tolerant pit crops during rabi and kharif-I and salt tolerant HYV aman rice can be grown.

PDZ-4: This is the most unfavorable ecosystem for normal agriculture where only local aman rice can be grown. HYV aman having salt tolerance and taller plants can also be grown in this zone. 

Field level extension workers of the DAE have to be familiar with the characteristics of the zones while using the benchmark information during program planning for agricultural extension.
1.2  Objectives
Long term objectives:
The long term objectives of the study are to help DAE to improve crop production through better agricultural extension services.

Specific objectives:
1. To assess gaps in the use of modern agricultural technologies in Boyer char
2. To identify potential modern agricultural technologies suitable for the area in the light of the current crop production practices

3. To provide with benchmark information on crop production practices to which future improvement as a result of the project interventions will be compared with.

Map-1. Map showing location of the Boyer char project area (orange colored)
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Chapter -2
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2. METHODOLOGY
A sample survey of the farmers was done to obtain information on current crop production practices being followed in the Boyer char. Besides this, basic agricultural information such as on land use, farm size distribution, tenancy conditions and education of the farmers were collected. 
2.1 Sample survey

A technique of random sampling was adopted. After the survey all farmers are stratified in four farm size classes as follows:
A.  Land less (land holdings up to 0.2 ha) (50 decimal)
B.  Small farmer (Land holdings over 0.2 ha and up to 1.0 ha) (50 to 249 decimal)
C. Medium farmer (Land holdings of more than 1.0 ha and up to 3.0 ha) (249 decimal to 750 decimal)
D.  Large farmer (Land holdings more than 3.0 ha) (750 decimal)
Initially, it was decided to sample 15% of the 10,959 households living in Boyer char. But during the pre-testing of the questionnaire new settlers were found thereby increasing the number of farm families by at least 20 to 30%. Therefore, the sample size is estimated to be about 10% which is acceptable for such type of survey. This covered all of the 10 water management compartments of Boyer char. The size of the sample in relation to the total number of farm families is in Table 1.
Table 1. Sample size of the respondents of Boyer char

	Sample size
	Number
	%
	Remarks

	Total number of household

Total household surveyed

   * Male

   * Female
	10,959

1180

1157

    23
	100

10.8

98.1

1.9
	Of the total surveyed


A pre-designed questionnaire was administered for interview. Before conducting the actual survey pre-testing of the questionnaire was done where each of the six surveyor interviewed three farmers. The questionnaire was then modified so as to avoid some confusing elements. There were four sections in the questionnaire, one each for (a) demographic information, (b) agricultural information including land use, tenural arrangement and cropping pattern, (c) use of agricultural inputs and marketing, and (d) household assets. The survey was conducted in November to December 2006.

2.2  Quality of data
Utmost care was taken to ensure the quality of data. Personal error was minimized through one-day training on each section of the questionnaire followed by a review session after the pre-testing which increased the understanding of the enumerators about the critical questions and conceptual issues. Follow up supervisions of the Consultant also helped to preserve the integrity of the data. Still some discrepancy may exist, particularly in crop yield due to lack of adequate crop based knowledge of a few enumerators. But this is likely to be the minimum after rigorous checking and eliminating of the doubtful records by the consultant.
2.3  Limitations
Since the survey was done during the post aman season (November-December) information on crop yield, particularly of the rabi and kharif-I crops, was prone to error. The farmer has to depend on ‘memory recall’ in one hand and it is usual that farmers do repeated harvest of some rabi crops without keeping the cumulative weight of the products on the other. As such the some of the respondents give yield figure which is either too low  or too much exaggerated.
2.4  Data processing and analyses

The data collected are stored in a computer database in Excel format. Erroneous data were either corrected wherever possible or removed before analyses for maintaining greater reliability. Simple database statistical tools were used to analyze the data. Reporting is done after decoding of the relevant data.
Chapter -3
        SURVEY FINDINGS__________________________
3. SURVEY FINDINGS
3.1 Demographic Characteristics
A total of 1184 farmers were interviewed of which 4 records have been removed from the database due to erroneous data. Among the valid 1180 records, 23 or 1.9% are from the female headed households (Table 1). Demographic characteristics of the respondents are described below.
3.1.1  Family size

Family size varied from only husband and wife to as many as 23 with an average of 7 (Table 2). The highest number was due to the joint family of parents and sons sharing same homestead but in individual houses.  The findings indicate that availability of the family labor is little higher in Boyer char compared to rest of the country.
Table 2. Demographic information of the respondents of Boyer char
	Characteristics
	Measure

	Family size (Number)
	2-23 (7.0)

	Education (%)

- Illiterate

- Primary school

- High school

- College & above
	61.8

30.5

6.2

1.5

	Main occupation (%)

- Farming

- Fishing

- Rickshaw pulling

- Service

- Business

- Labor

- Others
	68.0

1.9

1.6
1.9

6.4

17.1

3.0


3.1.2  Education
Modern agriculture encompasses a variety of complex relationship of advanced technologies and the ecosystems. An educated farmer can handle these complexities in a better way so as to reap the maximum from his farming practices. Therefore, education has a direct bearing on agricultural development. To have a first hand picture of the level of educational attainment the farmers of Boyer char were asked about their level of education.
Findings indicate that more than 60% farmers are illiterate and never attended school (Table 2). Of the rests, only about 31% attended primary school for some period but did not finish. Only about 8% farmers finished high school and some of them (1.5%) attended college.
3.1.3  Main occupation
Agricultural crop production (farming) followed by agricultural labor is the main occupation of the dwellers of Boyer char. At least 68% respondents are farmer and about 17% are agricultural laborer. Among the rests, a good number (6.4%) of people adopted small business as the main occupation. Only 1.6 to 1.9% respondents are either rickshaw pullers, fishermen or service holders (Table 2). However, the person doing business and or service has multiple occupation also, mainly agricultural crop production. Among other occupations, respondents are mainly engaged in household work and in rearing of poultry and duck.
3.2  Agriculture

3.2.1  Land Use
Out of 916.79 ha total land area covered in the survey, 726.20 ha (79.20%) are used for crop production (Table 3). Homestead area, which may or may not include a pond, covered about 101.99 ha or 11.1% of the total area. Ponds outside of homestead, usually not exceeding 0.08 ha, covered only 64.6 ha or 7.0% area.
Table 3.  Land use of the surveyed area in Boyer char

	Land use
	Area (ha)
	%

	Homestead with a pond
	101.99
	11.10

	Homestead without a pond
	24.00
	2.60

	Pond
	64.60
	7.00

	Crop production
	726.20
	79.20

	Total area
	916.79
	100


About 95% farmers have a pond, of which 41% farmer has a pond attached to their homestead and the rests have a pond outside of their homestead area.
3.2.2  Farm size distribution

Farm size is the land possessed by a farmer, irrespective of land use. This excludes the land area rented in and is used by a farmer for crop production. However, some farmers have rented out their land but this is not excluded while determining their farm size.
The majority of the farmers of Boyer char are small and medium farmer. The highest proportion of farmers is the small farmer (90%) followed by medium farmers (6.9%). The extent of landless and large farmers is 1.9 and 0.2% respectively (Table 4).  

Table 4. Farm size distribution in Boyer char
	Farm size
	% of farmer
	Mean farm size (ha)

	Landless (0-0.2 ha)

Small (0.2-1.0 ha)

Medium (1.0-3.0 ha)

Large (>3.0 ha)
	1.9

90.0

6.9

0.2
	0.13

0.62

1.37

3.23


Farm size of the landless farmers varies from 0.03 to 0.19 ha with an average of 0.13 ha. Likewise, farm size of the small farmers varies from 0.202 to 1.01 ha with an average of 0.62 ha. The average size of the farm of medium and large farmers is 1.37 and 3.23 ha respectively.
3.2.3  Tenancy condition
Besides cultivating own land some farmers rented in land from others to grow various crops to meet up their family demand. Medium and large farmers rented in more land than the landless and small farmers (Table 5). The amount of land rented in by small farmers is the highest but the proportion of land rented in by them is the lowest. The number of large farmers is small but they rented in more land because of their having physical facilities for managing more land.
Table 5. Distribution of land holdings by farm size and tenure

	Farm size
	Land area (ha)
	% rented land

	
	Rented in
	Own
	Total
	

	Landless
Small farmer

Medium farmer

Large farmer
	8.1
51.2

41.10

10.68
	23.34
510.28

78.46

3.04
	31.44
561.48

119.56
13.72
	25.8
9.1
34.4
77.8

	Total
	111.08
	615.12
	726.20
	

	%
	15.3
	84.7
	
	


Land is cultivated under different tenancy systems. For cultivation of rice the land owner usually do not share the cost of cultivation with the tenant. Large variation in the tenancy arrangement is observed in case of growing rabi crops. The system of cost and product sharing in various proportions prevails. Half of the cost and 1/3rd/2/3rd of the product sharing is more common. The total sharecropped area of the surveyed farmers under different arrangements is only 15.3% of the total cultivated land (Table 5) 

3.2.4  Crop production
There are three crop seasons for field crops - Kharif-I, Kharif-II and Rabi. Almost all fields are planted in the Kharif-II season with transplanted rice while crop production in Kharif-I season depends on the soil conditions, particularly soil salinity, and the start of monsoon. Therefore, area planted in the Kharif-I season is unpredictable and varies considerably from year to year. Usually more lands are planted in the year receiving early rain during Kharif-I season. Cropping in Rabi season entirely depends on soil salinity and availability of irrigation water. 
Crop area

Out of a total area of 916.79 ha covered in the survey only 726.2 ha (79.2%) were used for crop production. Of this net cultivated area, about 118.4 ha (16.3%) was planted in Kharif-I season, 722.0 ha (99.4%) in Kharif-II and about 291 ha (40.0%) was planted in the Rabi season. The total cropped area was 1130.5 ha which is 155.7% of the net cultivated area or ion other words the cropping intensity is 155.7% (Table 6). This is indicative of the area being intensively cultivated and there is little scope of increasing crop area unless measures are taken to increase irrigation facility or to manage soil salinity through appropriate cultural management. The only option available for further improvement in crop production is to improve the cropping pattern involving more productive crops like high yielding varieties of rice and high value rabi crops.
Cropping pattern

There are seven dominant cropping patterns are identified during the survey (Table 7). Percent area covered by single, double and triple crops are 58.8, 26.6 and 14.5% respectively. Of the single cropped area, transplanted aman rice covered about 424 ha (58.4%) in the pattern fallow-aman-fallow. Single crop of rabi in the pattern fallow-fallow-rabi covered about 1.9 ha which is only 0.26% of the total cultivated area.
Among the double cropped pattern, fallow-aman-rabi covered the maximum area (25%) followed by aus-aman-fallow, which covered only about 1.4% area. Triple cropping of aus-aman-rabi covered about 105 ha or 14.5% of the total cropped area.

Table 6. Distribution of cropped area in various seasons

	Season
	Area cropped (ha)
	% of net area

	Kharif-I
Kharif-II

Rabi
	118.4
722.0
290.6
	16.3
99.4
40.0

	Total cropped area
	1130.5
	155.7

	Net cropped area
	726.2
	


Crops grown

Choice of crops depends on a number of abiotic and biotic factors. Abiotic factors include  physical and socio-economic factors which play the most dominant role. Biotic factors are the inherent characteristics of the genotype and its reactions to pests and diseases. Among the physical factors, climate, soil conditions and availability of water are the principal determinants. Socio-economic factors include a host of determinants ranging from farmers’ preference for quality like taste, size and shape of the products, demand and price in the local market, relative cost of production, availability of inputs required for the crop/variety in the local market and technological know how.

Table 7. Major cropping pattern in Boyer char during the survey period

	Category
	Major cropping pattern
	Total of the pattern

	
	Kharif-I
	Kharif-II
	Rabi
	Area (ha)
	%

	Single crop pattern
	Aus
Fallow

Fallow
	Fallow
Aman

Fallow
	Fallow
Fallow

Rabi
	1.0
424.3

1.9
	0.14
58.43
0.26

	Total area under single crop
	427.2
	58.83

	Double crop pattern
	Aus
Aus

Fallow
	Aman
Fallow

Aman
	Fallow
Rabi

Rabi
	10.5
1.3

181.6
	1.45
0.18
25.00

	Total area under double crop
	193.4
	26.63

	Triple crop pattern
	Aus
	Aman
	Rabi
	105.6
	14.54

	Total cultivated area
	726.2
	100.0


Farmers from various places have settled in Boyer char and thus represent cross-cultural groups inhering various knowledge of farming practices prevalent in their respective parent places. Some are little advanced and others are novice with respect to use of advanced agricultural practices. These are aptly represented in their present cropping practices in the char.  During the survey we recorded cropping practices being followed in the three main cropping seasons in Boyer char that are described below season-wise.
Kharif-I

Aus rice is the only field crop grown in the char during the season which covers about 118.4 ha (10.5% of the total cultivated area). Both the local and high yielding varieties (HYV) are grown; the coverage of the latter variety was only 13%. The dominant variety was Hashikolmi, locally know as Satia, which covers about 78% of the total area under aus rice (Table 8). Among other local varieties, Kerandol and Boilam are grown as is traditionally grown in the coastal belt of the greater Noakhali district. Area covered by these two varieties together was only 10.58 ha (about 9% of total aus area). The most popular HYV is Purbachi, locally know as China iri, which covers about 8% area of total aus crop followed by Chandina (not BR1, the nationally recommended variety named as Chandina). BRRI Dhan27 and BRRI Dhan28 are seem to be newly introduced in the area and were found to grow by only a few farmers.
      Table 8. Extent of area (ha) of crops grown in Kharif-I season in Boyer char

	Crop variety
	Type of variety
	Area (ha)
	%

	Hashikolmi (Satia)

Kerandol

Boilam

Purbachi (China iri) 

Chandina (BR1)
BRRI Dhan27

BRRI Dhan28
	Local

Local

Local

HYV

HYV

HYV

HYV
	92.37

2.26

8.32

9.67

5.29

0.32

0.16
	79.0
1.9
7.0
8.2

4.4
0.3
0.1

	Total

   a) Local

   b) HYV
	118.39

103.0
15.4
	100.0

87.0
13.0


Traditionally the local varieties of aus rice grown in the area are established as direct seeded rice, either in rows or broadcast through out the country while farmers of Naokahli coastal region have been practicing a modified method - dibbling - to avoid salt injury. However, the farmers of Boyer char are one step advanced and establish these varieties as transplanted crops. This practice helps them to avoid salt injury as the crop is transplanted after receiving sufficient rainfall which keeps the level of soil salinity lower. 
Kharif-II
Transplanted aman rice is the major crop of the country grown during the monsoon and Boyer char is not an exception. This is the only crop grown in the season. The total area covered by this crop is about 722 ha. Local varieties are grown in 697.8 ha or 96.6% of the total area under this crop; coverage of HYV is only 24.2 ha (3.4%). The most popular variety is Kajolsail which alone covers 66.4% of the total area under aman rice followed by Rajasail, another popular local variety, which covers about 26.5% area or in other words these two varieties cover about 93% area of aman rice (Table 9). Seven HYV of aman rice are grown in the char of which BRRI Dhan40 having some degree of salt tolerance during its reproductive stage, is gaining popularity and has been grown in about 3 ha (0.4% of total area under aman rice). BR22 and BR23 together cover about 4.7 ha or 0.65% of the total area under aman rice. Chandina and BR14, the two short duration aus varieties are found to grow in the aman season in Boyer char. These varieties have to be replaced with more productive HYV aman rice like BRRI Dhan40 and BRRI Dhan41 and recently released BRRI Dhan45.
The group of rice is transplanted during the rainy season when soil salinity becomes diluted. However, a short drought spell for about a week may affect the rice crop during its tillering stage and tidal submergence during the spring tide at the flowering stage of the crop may cause spikelet sterility, irrespective of the type of varieties currently available in the country. Higher depth of standing water during monsoon is another constraint for introducing HYV, particularly in the lowlands.

Rabi

Crops grown in the rabi season are high value crops. Most crops have high sensitivity to soil salinity. Since these crops are grown in the dry season, their performance is directly related to availability of irrigation water. Soil texture is another important determinant of successful rabi cropping. Therefore, rabi cropping is limited to the PDZ-1 and part of PDZ-2. Total area under these two zones in Boyer char is about 1958 ha (Technical Report 1). Out of this area, rabi cropping is currently limited to only 290.6 ha due to the unavailability of irrigation water.

Table 9. Extent of area (ha) of crops grown in Kharif-II season in Boyer char

	Crop variety
	Type of variety
	Area

	
	
	(ha)
	%

	Kajolsail

Rajasail

Kalijira

BR11

Gigaj

Betichikon

BRRI Dhan40

BR22

BR23

Chandina (BR1?)

BR14

Shakhwarkora

Dayal iri

BRRI Dhan32
	Local

Local

Local

HYV

Local

Local

HYV

HYV

HYV

HYV

HYV

Local

HYV

HYV
	479.4

185.1
18.1

14.0
4.3
3.1
2.9
2.8

1.9

1.3

1.0

0.4

0.2

0.1
	66.4
26.5
2.5
2.2
0.6
0.4
0.4
0.4
0.2
0.2
0.1

0.05
0.02
0.01

	Total

   a) Local

   b) HYV
	
	722.0
697.8
24.2
	100.0

96.6

  3.4


Allmost all types of rabi crops are grown in Boyer char (Table 10a). The most dominant rabi crops arranged in order of popularity are pulses>spices>oil seeds>root crops>other vegetables>vegetable fruits. Total area under pulses is 81.53 ha or 28.06% of the total area under rabi crops surveyed. Among the pulse crops, greengram is most extensively grown (about 15.7% of total rabi crops) as relay crop in the transplanted aman rice followed by growing soybean and felon (Table 10b). Other pulses like mungbean and lentil are minor pulses grown in the char. Spices are grown in about 92.69 ha which is about 31.9% of the area under rabi crop. Of the area under spices, chilli alone covers about 63.6 ha (21.9% area) followed by garlic, which covers about 18 ha or 6% of the area of rabi. Turmeric, onion and coriander
Table 10a. Extent of rabi crops grown in Boyer char

	Type of crop
	Area (ha)
	% of rabi

	Cereal
	4.90
	1.69

	Root crop
	35.1
	12.07

	Pulses
	81.53
	28.06

	Oil seeds
	60.27
	20.74

	Spices
	92.69
	31.90

	Other vegetables
	15.74
	5.42

	Vegetable fruits
	0.38
	0.13

	Total
	290.65
	100


are just gaining popularity while other spices like fenugreek and zinger appear to be least important spices crops. The next important crop is oil seeds which covers about 60.3 ha (20.74% of area under rabi). Linseed and groundnut are two important oil crops grown in the char and the two together cover about 49 ha or 16.7% of area under rabi. Improved variety of groundnut grown in the char covers only 0.47 ha of

Table 10b. Extent of areas under rabi crops in Boyer char

	Group
	Crop
	Variety
	Area (ha)
	%

	Cereal
	Corn

Cheena

Millet

Wheat
	Hybrid

Local

Local

Local

Kanchan

Local
	0.19

0.06

3.62
0.73

0.24

0.06
	0.07
0.02
1.25
0.25
0.08
0.02

	Root crop
	Sweet potato

Potato
Taro
	Local

Tripti

Hira

Diamond

Local

Local
	32.90
0.08

0.96

0.08
0.22

0.86
	11.32
0.03
0.33
0.03
0.08
0.30

	Pulses
	Greengram
Soybean

Felon

Mungbean

Lentil
	Local
Local

HYV

Local

Local
	45.56
22.08

12.86
0.79

0.24
	15.68
7.60
4.43
0.27
0.08

	Oil seed
	Lin seed
Groundnut

Mustard

Sesame
	Local
Local

Dhaka-1

Local

Local
	29.86
18.57
0.47

8.40

2.97
	10.28
6.39
0.16
2.89
1.02

	Spices
	Chilli
Garlic

Turmeric

Onion

Coriander

Fenugreek

Zinger
	Local
Local

Local

Local

Local

Local

Local
	63.63
17.67
5.08
2.92

2.66

0.62

0.11
	21.90
6.08
1.75
1.00
0.92
0.21
0.04

	Vegetables
	Egg plant
Sweet gourd

Radish

Red Amaranth

Tomato

Okra

Bottle gourd
Carrot

Cauliflower
Yard long bean

Knolkhol

White gourd
	Local
Local

Local

Tasakisan

Local
Local

Ratan
Manik

Local

Local
Local

Local
Local

Local

Local
	6.00
4.59
3.62
0.15
2.36

1.88

0.36

0.12

1.39

0.16
0.16

0.12
0.12
0.06
0.04
	0.21
1.58
1.25
0.05
0.81
0.65
0.12
0.04
0.48

0.06
0.06
0.04
0.04
0.02
0.01

	Others
	Water melon
Papaya
	Glori
Local
	0.32
0.06
	0.11
0.02


land. Mustard and sesame are grown by only a few farmers. Three root crops are reported to be grown in the Boyer char. Of these, sweet potato is most extensively grown which alone covers about 33 ha or 11.3% area under rabi. Improved variety like Tripti is reported to be grown by only one farmer surveyed. Potato and Taro are minor root crops grown in about 2.12 and 0.73 ha respectively. Cereal crops are minor in the char grown in only about 5 ha of land covered in the survey. Among the cereals grown, Cheena seems to be the important one which covers only 3.62 ha. Among other cereals, millet, corn and wheat are seldom grown by the farmers. Eleven vegetable crops are reported to be grown by the farmers of Boyer char in about 16 ha of land. Among all these crops egg plant, red amaranth and radish are grown by some farmers. Other eight crops are gown in areas ranging from 0.04 to 1.9 ha. Improved varieties of tomato and radish covers only a small fraction of land under rabi. 

3.2.5  Agricultural inputs

The success of crop production depends on adequate crop management. Crop management includes choice of crops and crop varieties, use of agricultural inputs in optimum quantity and crop protection. The level of management varies not only with the crops but also with the varieties of a crop and methods of cultivation and the expected yield goal. Crops and crop varieties grown in Boyer char are just been described in the foregoing section. Use of agricultural inputs such as seed, fertilizers, pesticides and organic manures was surveyed and a summary of findings for important crops is elaborated here.

Seed and seedlings
Transplanted rice cultural is predominant in the Boyer char, both in the kharif-I and kharif-II seasons. Farmers were found to use agricultural inputs in a more traditional fashion. Depending on the type of variety, about 72 to 94% farmers are found to use excess (>50 kg for one hectare) amount of seeds; the number of farmers is relatively less who grew HYV rice. Similarly about 3 to 24% farmers used lesser amount of seeds (below the optimum level) of HYV rice in both the seasons (Table 11a). Since the farmers usually buy seeds of HYVs, its higher cost inhibits farmer to use excess seeds. During the aman season relatively lesser number (about 3 to 5%) of farmers used seeds in optimum quantity. 
Most farmers use seeds of rabi crops in excess quantities, particularly of chilli, soybean, egg plant, linseed and groundnut (Table 11b). Crops like sweet potato, groundnut and egg plant are grown with the quantity of seeds below optimum level by about 38 to 67% farmers. Seed rate of garlic is always below the optimum rate.

Fertilizers

Most farmers (54 to 85%) used urea in rice crop at below optimum quantity. About 31-23 and 6-7 % farmers used urea in optimum quantities in HYV and local varieties, respectively (Table 11a). Use of fertilizers, particularly of TSP and MP, is not very popular in the Noakhali coastal region. But, Boyer char seems to be an exception. Although none of the farmers used TSP in optimum quantities in both aus and aman rices, some of them used it in quantities even higher than that of urea. However, the proportion of farmers not using TSP in rice varies from about 13 to 50%. No farmers were found to use MP in any crop. 
Among the fertilizers, only urea and TSP are used to grow most rabi crops except green gram. About 46 to 90% farmers do not use urea in other rabi crops (Table 11b). None among the users is using urea in optimum dose. Excess quantity of urea is used in chilli, groundnut and soybean by 7 to 33% farmers.  About 40 to 94% farmers do not use TSP in rabi crops. Those who are using, most of them are using in sub-optimum doses.  No farmer use MP in any rabi crop.

Organic manures

About 19 to 46% farmers do not use organic manures in rice crop, although majority (36 to 45%) farmers used in sub-optimum dose (Table 11a). Use of pesticides is the most common practice in Boyer char. About 86 to 91% farmers used pesticides in aus and aman rice.
Table 11a. Percent of farmers using agricultural inputs in transplanted rice crop in
 Boyer    char
	Inputs
	Rate of use
	Aus
	Aman

	
	
	HYV
	Local
	HYV
	Local

	Seed
	Below optimum (<40 kg/ha)

Optimum (40-50 kg/ha)

Excess (>50 kg/ha)
	3.4

24.1

72.4
	1.1

12.4

86.5
	24.4

3.5

72.1
	1.3

5.3

93.4

	Urea
	No use

Below optimum

Optimum

Excess
	1.7

60.3

31.0

6.7
	12.1

80.8

6.7

0.5
	5.2
53.5

23.3

23.3
	0
85.3

5.5

39.0

	TSP
	No use

Below optimum

Optimum

Excess
	19.0

41.4

0

9.7
	44.4

47.3

0

8.3
	12.8

38.4

0.0

48.8
	50.0

40.7

0.0

9.3

	MP
	No use
	100
	100
	100
	100

	OM
	No use

Below optimum

Optimum

Excess
	19.0

44.8

31.0

5.1
	39.8

37.8

19.1

3.3
	36.0

36.0

18.6

9.3
	46.0

40.1

11.0

2.9

	Pesticide
	Use
	89.1
	86.1
	93.0
	90.5


  Note: Optimum fertilizer rates are 133-90-60 and 220-130-70 kg/ha of Urea-TSP-MP for Local and HYV, respectively
About 40 to 72% farmers do not use organic manure (OM) to grow rabi crops while none of the farmers used OM in linseed and green gram (Table 11b). Among the farmers who are using OM in rabi crops, only 11 to 17% are using in optimum rates. However, the optimum rate of OM cannot be defined; its use depends entirely on availability. 

Pesticides

Farmers depend heavily on the chemical pesticides to grow rice. About 86 to 93% farmers used pesticides in their rice crops (Table 11a). No farmer reported using IPM technology in crop production in general.

About 29 to 70% farmers did not use any pesticides in some rabi crops while in other most farmers used pesticides always in over dose. Pesticides are not used in sweet potato, linseed and green gram while about 60 to 70% farmers do not apply pesticides in chilli, garlic and groundnut (Table 11b). Excess use of pesticides in egg plant, soybean, garlic and groundnut have been reported by about 31 to 71% farmers. 
3.2.6  Crop yield
Information on the present level of production of major crops was collected during the survey. Large variations in the crop yield were observed. There were some cases of 
Table 11b. Percent of farmers of Boyer char using inputs in major rabi crops.
	Input
	Crop
	Relative rate of application

	
	
	None
	Below optimum
	Optimum
	Excess

	Seed
	Chilli
	-
	0.0
	0.0
	100

	
	Greengram
	-
	1.6
	65.1
	33.3

	
	Sweet potato
	-
	66.7
	33.0
	0.3

	
	Soybean
	-
	5.6
	8.5
	85.9

	
	Linseed
	-
	8.3
	38.0
	53.7

	
	Garlic
	-
	99.6
	0.0
	0.4

	
	Groundnut
	-
	44.7
	4.3
	51.1

	
	Egg plant
	-
	37.5
	0.0
	62.5

	Urea
	Chilli
	45.6
	22.2
	0.0
	32.2

	
	Greengram
	100
	0
	0
	0

	
	Sweet potato
	73.2
	25.9
	0.9
	0

	
	Soybean
	55.2
	14.9
	22.9
	7.0

	
	Linseed
	90.5
	7.9
	0
	1.7

	
	Garlic
	64.0
	36.0
	0
	0

	
	Groundnut
	66.4
	0
	0
	33.6

	
	Egg plant
	50.0
	50.0
	0
	0

	TSP
	Chilli
	34.2
	5.3
	0.1
	60.4

	
	Greengram
	100
	0
	0
	0

	
	Sweet potato
	68.9
	55.3
	13.3
	5.0

	
	Soybean
	49.3
	42.8
	6.5
	1.5

	
	Linseed
	94.2
	5.8
	0
	0

	
	Garlic
	44.8
	53.0
	0
	0

	
	Groundnut
	40.4
	57.4
	0.2
	1.9

	
	Egg plant
	45.6
	54.4
	0
	0

	MP
	Chilli
	100
	0
	0
	0

	
	Greengram
	100
	0
	0
	0

	
	Sweet potato
	100
	0
	0
	0

	
	Soybean
	100
	0
	0
	0

	
	Linseed
	100
	0
	0
	0

	
	Garlic
	100
	0
	0
	0

	
	Groundnut
	100
	0
	0
	0

	
	Egg plant
	100
	0
	0
	0

	OM
	Chilli
	40.0
	46.6
	13.2
	0.4

	
	Greengram
	100
	0
	0
	0

	
	Sweet potato
	72.0
	49.7
	16.5
	4.4

	
	Soybean
	55.7
	28.9
	13.9
	1.5

	
	Linseed
	100
	0
	0
	0

	
	Garlic
	51.3
	33.0
	11.4
	4.3

	
	Groundnut
	54.0
	31.0
	11.5
	3.5

	
	Egg plant
	48.5
	42.6
	0
	8.8

	Pesticide
	Chilli
	41.9
	0
	0
	58.1

	
	Greengram
	100
	0
	0
	0

	
	Sweet potato
	100
	0
	0
	0

	
	Soybean
	59.7
	0
	0
	41.3

	
	Linseed
	100
	0
	0
	0

	
	Garlic
	69.5
	0
	0
	30.5

	
	Groundnut
	62.1
	0
	0
	37.9

	
	Egg plant
	29.4
	0
	0
	70.6


failure of crops completely due to drought and soil salinity. Table 12 summarizes yields of crops grown in three seasons. 

Aus rice

Aus rice is the dominant crop of the kharif-I season. Two local varieties are widely grown. Hashikolmi is the most popular variety whose yield varied from 0.62 to 2.47 t/ha with a mean of 1.66 t/ha. Yield of Kerandol, the second most popular variety, varied from 1.23 to 2.62 t/ha with a mean of 1.87 t/ha. Purbachi, locally known as China iri and BRRI Dhan27 are among the high yielding varieties are just becoming popular. Grain yield of these varieties varied from 1.85 - 4.94 with a mean 3.29 and 2.47 - 3.09 with a mean of 2.88 t/ha, respectively. However, yield of Purbachi has relatively high variability indicated by its higher standard deviation.

Aman rice

During the aman season, the most preferred varieties are Rajasail and Kajolsail and are traditionally grown in the region. Grain yield of the former varied from 0.15 to 2.93 with a mean of 2.23 t/ha and that of the latter varied from 0.06 to 2.78 t/ha with a mean of 2.32 t/ha. Relatively lower standard deviation indicates that grain yield of these varieties are more stable.  Cultivation of high yielding varieties like BR11, BR22 and BR23 is becoming popular because of their 1.0 to 1.5 t/ha yield advantages. Yield of BR11 was higher which varied from 2.47 to 4.94 with a mean of 3.43 t/ha than the other two varieties. The mean yield of BR22 and BR23 reported to be 3.37 and 2.98 t/ha.
Table 12. Yield (t/ha) of some major crops grown in Boyer char
	Season
	Crop/variety
	Yield, t/ha
	
	

	
	
	Range
	Mean
	Δ

	Aus
	Hashikolmi
	0.62-2.47
	1.66
	0.47

	
	Kerandol
	1.23-2.62
	1.87
	0.48

	
	Purbachi
	1.85-4.94
	3.29
	0.93

	
	BRRI Dhan27
	2.47-3.09
	2.88
	0.36

	Aman
	Rajasail
	0.15-2.93
	2.23
	0.36

	
	Kajolsail
	0.06-2.78
	2.32
	0.36

	
	BR11
	2.47-4.94
	3.43
	0.61

	
	BR22
	2.47-3.70
	3.37
	0.43

	
	BR23
	2.16-3.70
	2.98
	0.58

	Rabi
	Sweet potato
	0.15-61.7
	11.3
	5.69

	
	Chilli
	0.09-2.78
	1.04
	0.46

	
	Mungbean
	0.13-1.85
	0.85
	0.42

	
	Soybean
	0.06-5.56
	1.66
	0.77

	
	Greengram
	0.06-1.85
	0.84
	0.36

	
	Groundnut
	0.12-1.85
	1.29
	0.37

	
	Lin seed
	0.03-1.23
	0.43
	0.24

	
	Egg plant
	0.62-37.04
	13.12
	8.24

	
	Okra
	1.23-15.43
	6.36
	4.47

	
	Radish
	0.99-30.86
	12.47
	8.63

	
	Tomato
	3.09-37.04
	17.50
	11.60

	
	Cheena
	0.77-2.16
	1.45
	0.38


Rabi crops

Yield of the most popular crops are in Table 12. Yield of these crops, particularly of those which are traditionally grown in the region, have less variability than the crops recently been growing such as egg plant, okra, radish and tomato. The highest variability (standard deviation of 11.6 t/ha) was observed in case of tomato. Although rabi crops are grown in PDZ-I and PDZ-II where soil salinity is within the tolerance limit of most crops, the general yields of rabi crops are lower than their potentials, mainly because of water shortage.
3.2.7  Homestead agriculture
Traditionally the homestead areas are heavily planted with trees in the region and Boyer char is not an exception. Moreover, large number of saplings are supplied by CDSP resulted in densely planted homestead filling all possible vacant spaces. This does not leave any space in the homestead for homestead gardening. The highest number of saplings planted by a single farmer varied from 6 to 400 (Table 13). Selection of species, however, is not meticulously done as the proportion of timber 
Table 13. Number of trees planted by the farmers of Boyer char

	Name of tree
	No. of trees/farmer
	% of farmer
	Name of tree
	No. of trees/farmer
	% of farmer

	
	Range
	Mean
	
	
	Range
	Mean
	

	Banana
	1-200
	154
	96.6
	Zuzubee
	1-100
	6
	93.3

	Albizia sp
	1-200
	71
	92.1
	Akashmoni
	1-200
	6
	40.8

	Ipilipil
	1-400
	15
	19.6
	Black berry
	1-100
	6
	12.8

	Betel nut
	1-400
	15
	52.4
	Lohakat
	1-40
	5
	2.9

	Date palm
	1-200
	14
	30.2
	Pumelo
	1-84
	3
	33.0

	Mango
	1-200
	12
	91.0
	Lichi
	1-6
	2
	11.4

	Jack fruit
	1-200
	9
	85.5
	Pomegranate
	1-10
	2
	11.9

	Papaya
	1-200
	7
	77.8
	Amloki
	1-10
	2
	29.1

	Coconut
	1-100
	7
	91.5
	Hog plum
	1-40
	2
	33.4

	Mahogoni
	1-200
	7
	45.3
	Lemon
	1-12
	2
	19.6

	Guava
	1-60
	6
	90.8
	


tree is more than that of the fruit species. Banana seems to be the most preferred species followed by Albizia sp. (koroi), ipilipil and betel nut. Among the fruit trees, the number of mango tree is the highest followed by that of jack fruit, papaya, coconut, guava, zuzubee and black berry.
Table 14. Percent farmers growing vegetables in the homestead in Boyer char

	Vegetable
	% farmer

	Country bean
	94.9

	Bottle gourd
	60.5

	Egg plant
	16.9

	Cucumber
	2.0

	Red Amaranth
	1.0

	Zinger
	0.9

	Garlic
	0.5

	Stem Amaranth
	0.4

	Onion
	0.2


Some farmers reported to grow vegetables, mostly pit crops, in their homestead (Table 14) but nobody followed any model that is technically sound. About 91 and 61% farmers grew country bean and bottle gourd, respectively. Quick growing leafy vegetables are seldom grown which are the ideal crops for homestead garden.

3.3  Livestock assets
Major source of farm power is the draught animals in the country. Domestic animals and birds are the only source of organic manures used to grow crops. Information on the livestock assets of the char people was collected during survey. 

Rearing poultry and duck is more popular while that of sheep and buffalo is almost absent (Table 15). About 60% farmers have cattle; the number varies from one to ten cattle per family. At least 54% farmers have cattle head of up to 4 per family and the rest farmers have more than 5 cattle heads per family. Similarly, about 42% farmers are rearing goat and almost all of them are having 1-6 goats per family. About 36 and 39% farmers have one to five poultry and or duck per family. At least 11 and 17% farmers have more than 10 poultry and duck per family. The maximum number of bird reared by a farmer is 50. 
Table 15. Farmers of Boyer char having livestock and domestic birds

	Livestock
	No./farmer
	% of farmer
	Birds
	No./farmer
	% of farmer

	Cattle
	0

1-4
5-10
	39.8
54.4

5.6
	Poultry
	0
1-5

5-10

>10
	15.9
36.0

30.8

17.3

	Buffalo
	0
1-2
	98.2
1.9
	Duck
	0
1-5

5-10

>10
	23.8
38.9

25.9

11.4

	Goat
	0

1-6

>6
	57.8

41.3

0.9
	

	Sheep
	0

1-10

>10
	99.2

0.6

0.2
	


3.4  Farm implements
Farmers were asked about the availability of farm implements in Boyer char during the survey. At least 54% farmers have no agricultural tools and they hire these whenever needed.
Only 39% farmers have at least one country plow, although a few have more than one plow (Table 16). A good number (3.1%) of farmers have power tiller which they are renting out during the idle period to other farmers. Country plow, sprayers and pedal thresher are also available to other farmers on rental basis. The cost of hiring these tools varied, depending on the type of tools, from Tk. 1835.00 to 5405.00.
These pictures clearly indicate that there is a serious shortage of farm power as there are not many draught animals or its substitutes (machinery).  Services rendered by a few farmers are not adequate in this regard.

3.5  Access to market

Marketing farm products has a direct bearing on the technology adoption. Development of marketing infrastructure is still in the preliminary stage at Boyer char. Information on marketing facilities in Boyer char was collected during the survey. Findings have been depicted in Fig. 2.

Table 16. Percent of farmers of Boyer char having agricultural tools

	 Tools
	% of farmer
	Cost of renting (Tk./ha)

	None

Country plow

Sprayer

Pedal thresher

Power pump

Power tiller
	54.4

39.0

1.6

1.7

0.2

3.1
	3,436.00

1,853.00

5,405.00


Currently farmers are buying the required agricultural inputs like seed, fertilizer and pesticides from the local markets mainly. Only a small fraction (16%) of farmers buying certain pesticides those are not available in the local markets from markets outside of the char. 

[image: image2]
Fig. 2. Farmer’s accessibility to markets for agricultural inputs and sale of farm products

Farmers also sell their farm products in the local market mainly. Lack of adequate road communication in the char not only limits mobility of the farmers with the farm products but also discourages potential buyers from entering into the area for trading of farm products.
Chapter - 4
        POTENTIAL TECHNOLOGIES____________________
4.1  Productivity zones

Potentials of various agricultural technologies in this new area have been studied since the LRP period and more so during the second phase of the project. Early last year the whole area of Boyer char was surveyed in order to characterize its agro-ecological conditions. Based on this survey four productivity zones (PDZ) have been delineated in a map (see Technical Report 1) as a first step to identify potential agricultural technologies for the char. This benchmark survey report has to be used in conjunction with the PDZ maps so as to enable the extension workers to locate where a particular technology has to be promoted. For ready reference the PDZ map is copied here as Fig.2. and a short description thereon follows.
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Fig. 3. Productivity zones of Boyer char

Characteristics of each of the PDZ are described below.

	Productivity Zone (PDZ)
	Characteristics

	PDZ 1
	Shallow or no flooding, soils are slightly saline to saline. Favorable for cultivation of all crops.
· Relatively high land that may get temporarily inundated to a maximum depth of 45 cm; after rain the fields drain out fast, within a few hours to 3 days. The land starts drying during mid-October, sometimes later. The Zone is relatively risk-free where all types of crops can be grown. Soil is light textured, ranging from sandy loam to loam.
· Direct-seeded dibbled aus rice HYV aman rice varieties can be grown successfully.

· Late transplanted Aman may suffer from drought during the reproductive stage in the high land, unless there is late rain.

· Different Aman varieties may be needed for high and medium land

In shallow flooded or non-flooded areas rabi crops can be planted early, which allows them to escape raising soil salinity in April which may go up to 8 dS/m. They may suffer from water scarcity during establishment, particularly in years with a minimum of late rain.

	PDZ 2
	Shallow flooding, soil are slightly saline to strongly saline. More favorable for transplanted aman rice, limitations for aus and rabi due to high salinity. Rabi crops can be grown in shallow flooded area with low salinity.
· Relatively highlands that are flooded up to 20 cm depth with high soil salinity and medium land flooded between 20 to 100 cm with low to medium salinity. Shallow flooded areas drain fast, usually within a few hours to 3 days after each rain and the medium flooded areas become dry in mid-November.

· Transplanted aus rice can be grown in the medium land in this zone.

· HYV Aman varieties have potential, but late transplanted Aman may suffer from drought during the reproductive stage in the high land, unless there is late rain.

· Different Aman varieties may be needed for high and medium land

Rabi crops tolerant to moderate soil salinity can be grown early in the high lands and less tolerant ones adapted to late planting in the medium lands.

	PDZ 3
	Shallow to deep flooding, soils are saline to strongly saline. Flooding depth limits options for cropping. 
· Medium-low to low areas with low salinity. Fields do not drain out until late November or early December. In the lowest fields water logging may extend to late December when there is late rain, which is a common in the southeastern coastal belt 

· Transplanted aus rice is suitable if monsoon flooding is not too deep, otherwise Aman transplanting will be hampered.

· Currently available Aman HYV are not suitable

· Late planted Rabi crops can be grown but there is risk of water congestion at maturation

· High and low beds ('Sarjan') can be tried with crops like summer and winter vegetables. Areas with limited irrigation facility can be planted with pit crops.

	PDZ 4
	Medium to very deep flooding. Only suitable for taller varieties of aman rice, boro rice can be grown where surface water is available for irrigation.
· Low to very low lying areas; similar hydrological conditions as PDZ 3, but longer period of water logging after the monsoon  

· Tall statured varieties of transplanted aman rice is the only crop suited for this zone. In very deeply flooded areas even that may not be possible. Boro can be grown if surface water is available


4.2  Area under each zone

Zoning has been dome for the entire area ignoring homesteads and infrastructures. The total area under four zones is about 5591 ha (Table 17) of which PDZ-1 covers only about 257 ha or 4.6% of the total area. Area under PDZ-2 and PD-3 are the maximum and covers about 1701 and 3241 ha or 30 and 58% of the total area, respectively. PDZ-4 covers only about 392 ha or 7% of the total area. Each of the PDZ is scattered all over Boyer char and not in a contiguous block (Map-5). PDZ-1 and PDZ-2 are distributed mostly in the northwest to southwest regions of the char (mostly Ramgati area). Most part of the PDZ-3 and PDZ-4 are in the Hatiya area.

4.3  Potential technology

Based on the available literature and experiences gained during CDSP-II a list of technologies is prepared and presented in Table 18. For more details of these technologies the readers can consult Technical Report 12, Vol. 2 which has also been published by DAE as the Technology Source Book.
Table 17. Extent of area under each productivity zone

	PDZ
	Area, ha
	% area

	PDZ-1
	 257.3
	  4.6

	PDZ-2
	1700.9
	30.4

	PDZ-3
	3240.5
	58.0

	PDZ-4
	 392.2
	  7.0

	 Total
	5590.8
	100


Table 18. Suggested list of modern technologies suitable for Boyer char
	Technology
	PDZ
	Remarks

	Kharif-I season
	
	

	Rice:

Aus:  BRRI Dhan27, BR14, Purbachi
Vegetables:

Amaranth:  BARI Data-1

Okra:  BARI Dhersoh-1
Aroids : Latiraj & Mukhi kochu
Gima kolmi (BARI Gima kolmi-1)

Pulses:

BARI Mug-5

Oil seed:

Sesame (T-6)
Spices:

Turmeric (Sinduri, Dimla)
	1 & 2

1

1

1

1
	Seeds to be dibbled at least 5-cm deep into the soil.

Mulching beneficial

Marketing may be a problem unless extraction is done locally

Mulching beneficial

	Kharif-II season
	1
	

	Rice:
Aman: BR11, BRRI Dhan33

           BR22, BR23, BRRI Dhan41, &

           BRRI Dhan45

           Kajolsail, Rajasail. Gigaj & Pajam
	1-2

1-3

1-4
	BRRI Dhan33 in areas having problem of submergence during spring tide



	Rabi season
	
	

	Root crops:
Potato: BARI Aalu-1(Hira)

             BARI Aalu-12 (Dhira)

             BARI Aalu-7 (Diamond)

Sweet Potato: BARI Misti Aalu-4

             BARI Misti Aalu-5

Aroid: Latiraj
	1
1,2

1
	Straw mulch needed




Continuation of Rabi season..

	Cereal:

Cheena (Tushar)
Millet (Titash)
	1-2
	

	Pulses:

Greengram (BARI Khesari-1 &2)

Chickpea: BARO Sola-2 (Boral)

                 BARI Sola-3 (Barendra)

Mungbean: BARI Mug-4 (Rupsha)

Felon : BARI Felon-1 (Bostami)
Soybean: Sohag (PB-1)

                Bangladesh soybean -4 (G-2)

Safflower : Shova
Lin seed: Neela
	1
1

1

1

1

1

1-2
	Boron loving crop, apply B if needed



	Oil crop:

Groundnut: Maijchar Badam (Dhaka-1)

Sunflower: Kironi (DS-1)
	1-2
1
	

	Vegetables:
Tomato: BARI Tomato-2 (Ratan)

Egg plant: BARI Begun-5 (Nayantara)

Radish: BARI Mula-1 (Tasakisan)

              BARI Mula-2 (Pinki)

Bean: BARI Jhar sim-1 (Bush bean)

Pea: BARI Motor shuti-1

Red Amaranth: BARI Lalsak-1

China sak: BARI Batisak)
Bottle gourd: BARI Lau-1

White gourd: Local

Sweet gourd

Bitter gourd: Gaj korola

Yard long bean: Kagornadugi
	1
1

1-3

1

1

1

1

1-3

1

1

1

1

1
	

	Spices:
Onion: Taherpuri

            BARI Piaj-1

Garlic: Local

Coriander: Local
	1

1
1-2
	


84%





16%
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