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Chapter 1:   BACKGROUND AND OBJECTIVES

The first phase of the Char Development and Settlement Project (CDSP-I) started in 1994 and was in 2000 followed by CDSP II. Both phases focused, among others, on : (a) creation of an appropriate environment for optimal resources use, through protection of lives, properties, and agricultural lands; (b) creation of proper water management facilities and provision of security on land ownership, (c) the development and dissemination of appropriate extension messages for agriculture and (d) strengthening local institutions involved in char development. The second phase had expanded the area to outside polders i.e. to unprotected chars. 

The current, third, phase concentrates as far as the implementation of interventions is concerned on Boyer Char, a 6,600 ha area in the south of Noakhali District. It is implemented through active involvement of six Government implementing agencies (BWDB, LGED DPHE, Ministry of Land, DAE and Forest Department), each having their own Project Proforma. The planned duration was originally 45 months, beginning from 1st October 2005 to 30th June 2009. With a one and a half year extension, phase III will now end in December 2010. This report reflects the activities of DAE in the third phase.

DAE has been one of the implementing agencies in all phases of CDSP. Based on the accumulated experience in successive phases DAE in phase III has been focusing: 

(i) To increase crop production through increasing HYV cultivation and improving cropping practices in the char areas, 

(ii) To increase crop intensity by improving cropping pattern and diversification of crops in the char areas, 

(iii) To test technologies appropriate for coastal chars,

(iv) To improve livelihood conditions of the char dwellers by economic development through improved agricultural activities.

The specific DAE mandate was to stimulate agricultural development in Boyer Char of Hatiya Upazilla under Noakhali District, in 3,200 ha of cultivable land out of the total of 6,600 ha.

Chapter 2:  OVERVIEW OF DAE INTERVENTIONS IN CDSP

2.1 DAE Activities

A number of interventions have been adopted by the DAE to develop, extend and disseminate agricultural technology packages, suitable for coastal zone farmers. DAE carried out the following activities in Boyer Char: Formation of Farmer Forum (2.1.1); Demonstration of technologies (2.1.2); Organizing field days (2.1.3); Seasonal survey / Evaluation of crop performance (2.1.4); Agricultural machineries and inputs support (2.1.5); Capacity building (2.1.6); Publication on agriculture (2.1.7).

2.1.1 Formation of Farmer Forum
All activities of DAE in Boyer Char, were implemented through 35 Farmer Forums (FF), formed under the remit of CDSP-III (list in Annexure 1). Each Farmer Forum has 30 members (75% male and 25% female). A total of 1,050 farmers (676 male and 374 female) are involved in these FFs. FF is formed through a series of informal group discussion involving staff of five local NGOs coordinated by BRAC; SAAO of DAE and TA team. 
The main objectives of formation of Farmer Forum was to create a platform of interested farmers to analyze their technological needs, select appropriate technologies for the upcoming crop season  and solving problems of growing crops. 

Process of Farmer Forum formation 

The number members in each FF: was put at, in general, 30; slight variations were accepted; the female members should at least be 20-25% of total membership. Criteria for eligibility of membership to FF were:

· Has to have own or leased cultivable land (minimum 0.50 acres for Noakhali area)

· Be a permanent resident of the area

· Agriculture being the main occupation for earning

· Willing to participate in Farmer Forum

Farmer Forum meetings

One of the main activities of FF is organizing meetings every three months and/or at the onset of a new crop season. The Sub-Assistant Agriculture Office (SAAO) convenes and organizes the meeting. In Boyer Char, the five local NGOs involved in the BRAC-program, assisted in organizing the meetings. The main objective of the meeting were to discuss and analyze constraints and opportunities for new technologies, including all the issues related to crop production during planting season. 

The FF members, staff of DAE; mainly the Sub Assistant Agricultural Officer (SAAO) attended the meetings. The Technical Assistance staff and NGO representative also attended the FF meeting. 

SAAO makes the meeting minutes with, assistance from the NGO personnel. The meeting minutes are forwarded to the Upazilla Agriculture Officer, so that relevant decisions can be discussed in the Upazilla level meeting for better coordination. 

2.1.2 Demonstration of technologies

DAE demonstration plots were established in farmers' fields, having easy access, are visible, and near a main public junction. The demonstration plots are established entirely with close participation of the farmers supported by DAE and TA staff to make the demonstration more effective. For the design, a number of researchers were consulted. A total of 576 demonstration plots were established in Boyer Char within the project period. Details of agriculture technology demonstration are given in table 1.

Table 1-Crop production technology demonstration in Boyer Char during CDSP-III

	Crop
	Name of variety
	Yield (t/ha)

	Rice
	HYVs- Brridhan-32,40,41
	3.5 - 4.2

	
	Brridhan-39
	2.5 - 3.5

	
	BR-11, 14, 22 and 23, Brridhan-27,28,42,43
	2.8 - 3.5

	
	Local: Rajashail, Kazalshail, Gigaz,  Betichikan
	1.5 - 2.5

	Water Melon
	Glory
	32.0- 5.0

	Felon
	BARI-1
	0.5 - 0.6

	Sweet Potato
	Kamala Sunduri, Tripti
	23, 24

	Chili
	Local
	1.5 - 1.7

	Sweet gourd
	Local
	10 – 16

	Onion
	Thaherpuri
	5.0 - 8.0

	Garlic
	Local
	2.0 - 7.0

	Okra
	BARI-1
	3.5 - 4.0

	Mustard
	BADC-1
	0.4 - 0.5

	Carrot
	Hybrid
	10.0

	Ground nut
	Dhaka-1
	1.85

	Soybean
	Shohag
	1.0 - 1.4

	Mung Bean


	BARI-5
	0.7

	
	BARI-6
	0.8


2.1.3 Organizing field days
The organization of field days is a very effective method for dissemination of information on technology. Field days have been an integral part of technology demonstration. A total of 140 field days were organized at the demonstration plot sites or near by places during the project period. The participating farmers observe the performance of the demonstrated technology and discuss the pros and cons of the technology.

2.1.4 Seasonal survey and crop performance evaluation 

Ten seasonal evaluation and performance surveys were conducted to assess performance of field activities of DAE in different crop seasons. Findings are reported in appropriate places of this report.   
2.1. 5 Agricultural machinery and input supply

The agricultural inputs and machineries are two essential inputs for agricultural development. DAE provided inputs like quality seeds, fertilizers, drum for seed preservation, sprayer and paddle thresher to the farmers. It has been observed that timely availability of inputs, especially quality seed and fertilizer influenced crop production in Boyer Char positively. It has been observed that availability of seed drums; paddle threshers and sprayers, were very effective in seed- and crop management. Supply of seed drums to farmers has improved the seed preservation and thus availability of quality seeds to the local farmers of the project area. The popularity of paddle thresher use, reveals that it could be a potential commercial venture for employment and income generation of the farmers.

2.1.6 Capacity building activities

Farmer – and staff training 

Farmer-training plays a vital role in the process of motivating farmers to adopt a certain technology adoption. It is an essential event in all extension activities. DAE organized two types of formal training; i) farmer training and ii) staff training.

Training topics had been identified based on farmers' demand and appropriate training modules were prepared. The trained officials have been conducting attractive and participatory training sessions, including theoretical and practical aspects of crop production. In the training activities of DAE 9,095 persons (9,`040 farmer, 55 DAE staff) were involved (more in table 2).

Training of Trainers (TOT)

Three TOT courses were organized during the project period for shill development of DAE officers. Participating officials have been presenting coastal agricultural technological aspects. Performance of participating officers improved significantly as was shown by their presentation in training events.. 
Table 2- Information on training activities of DAE during CDSP-III                                                                       
	Types of training courses
	Participant 
	Total participant 

	· Orientation Course

· Kharif and Rabi crop production

· Use of HYV Production Techniques

· Soil Health Management

· Seed production and preservation

· Integrated Pest Management (IPM)

· Crop production and Gender aspect
	Farmer and 

DAE staff


	Male farmer     6,780

Female farmer  2,260

DAE staff             55

	· 
	
	              Total  9,095




Organizing motivational tours     

Char people are heavily dependent on agriculture for their livelihood. They do not have the means, nor the time to visit other areas, in order to see what agricultural technologies are successful elsewhere.  In this situation, the project started to organize motivational tours. This strategy appears to have been effective in raising awareness of farmers about modern agricultural technologies.

A total of 960 farmers took part in 32 motivational tours organized to different places of Bangladesh. The groups visited, among others, the head quarter of BRRI at Gazipur and the regional station located at Comilla. The  Rural Development Academy at Bogra, Horticultural Resource Centre (HRC) at Ramgor, Chittagong, were also visited. The farmers were surprised to see the performance of various crop varieties. Following the tours, more farmers expressed their desire to adopt the technologies they have seen. They have been placing demand for seeds of those crops/varieties to DAE. 

Workshop organizing  

DAE has organized a series of workshops. Among them were workshops on the annual plans for CDSP III and on the results of the implementation. Other subjects of workshops were internalization issues and sharing of experiences of coastal agriculture, and the Technology Resource Book. 

Publication on agriculture  

One thousand posters were published, describing HYV seed characteristics and seed preservation techniques, with a view to raising awareness of farmers to promote adoption of HYV rice in coastal chars.  In addition, an updated edition of the Technology Resource Book (TRB) was published and distributed to the concerned individuals/organizations working in the coastal areas (1000 in total). In this way, the whole of the coastal zone was reached. The recipients included DAE officials at the field level and all Upazilla Agriculture Offices of the coastal zone. The TRB is the updated version of the earlier one. It is observed that DAE Noakhali has been disseminating the information through training and other means. It is expected that the information will be disseminated further in the coastal areas.   

2.2 Physical achievements 

DAE achieved all set targets and milestones (table 3). 

      Table 3 - Achievement of DAE in CDSP-III

	SL. No.
	Components/Activities
	Target
	Achievement
	Remarks

	a.
	Formation of Farmers’ Forum  
	35
	35
	100%

	b.
	Demonstration of technologies
	576
	576
	100%

	c.
	Organizing field days
	140
	140
	100%

	d.
	Crop cut demonstration
	1152
	576
	50%

	e.
	Seasonal survey / Evaluation of crop performance
	10
	10
	100%

	f.
	Agricultural machinery and input support

	
	i) Distribution of plastic seed drums
	200
	        200
	100%

	
	ii) Distribution of Hand sprayer
	100
	100
	100%

	
	iii) Distribution of Paddy thresher
	100
	100
	100%

	g.
	Training activities



	
	i)   Farmer Training
	288
	288
	100%

	
	ii)  Training of Trainers’


	11
	11
	100%

	h.
	Organizing Motivational Tour
	32
	32
	100%

	i
	Organizing Workshop / Seminar
	6
	6
	100%


Chapter 3:  THE EXTENSION STRATEGIES AND RESULTS IN BOYER CHAR

3.1 Agro-ecological region and sub-region

Physiographic units form the primary element in defining and delineating the agro-ecological regions. In Bangladesh thirty-four physiographic units and sub-units are recognized. These units have been grouped into 30 Agro-Ecological Regions or Zones (AEZ). The AEZ differentiate areas with different soils and/or land levels in relation to flooding. A total of 88 sub-regions and 535 agro-ecological units are recognized.

CDSP project area is located under the agro-ecological region 18 known as Young Meghna estuarine floodplain. This region occupies young alluvial land in and adjoining the Meghna estuary that includes Chittagong, Feni, Noakhali, Lakshmipur, Bhola, Barisal, Patuakhali and Borguna Districts, covering total area of 9,269 sq. km. AER 18 includes the following sub-regions:

18a.   Non-saline: North Bhola

18b.   Non-saline: Central Bhola

18c.   Non-saline: Meghna estuary char land

18d.   Saline       :  Central Bhola

18e.   Saline       :  Swandip and South Bhola

18f.    Saline      :  Noakhali, Hatiya and Meghna estuary char land (CDSP-III  

                             area)

Main characteristics of the sub-region 18f is: soil gray to olive, finely stratified, calcareous, silty alluvium which becomes saline in the dry season. A narrow strip of older, non-calcareous soils, which are less affected by salinity, occurs along the northern boundary of Noakhali mainland. 

Seasonal flooding is mainly shallow and primarily caused by rainwater. However, river water full of sediment inundates marginal areas and smaller chars, with levels dependent on the tides. In the dry season, capillary movement of moisture drives salinity to the surface from a saline ground water- table. Also calcareous mud lands on the outer edges of chars are tidally flooded with salt water during that season.  River banks are subject to erosion and accretion, as the river channel changes. Sub-region 18f is badly exposed to cyclones and storm surges.
3.2 Agricultural Productivity Zoning (PDZ)

It is obvious that the Agro-Ecological Zone (AEZ) helps greatly to crop selection in general for all over Bangladesh. However, the zones are not uniform, certainly not AEZ 18. There are certain peculiarities in the coastal zone that influence crop selection to a great extent. To address this concern, DAE, with the help of the TA team, developed the concept of Productivity Zones (PDZ) to use during selection of crops/varieties in the coastal region, especially the project area of CDSP. The concept, methodology and application of PDZ in coastal area are elaborated below.   

As said, agro-ecological conditions, particularly of soil and water, in the coastal char areas are not uniform. There are considerable differences, even over fairly short distances, for instance in soil salinity during the Rabi (dry) season and depth of flooding during the monsoon. DAE need to develop suitable packages of crop production technologies taking into account the options farmers have for land use and the kind of technology they need. 

3.2.1 Factor combinations

Flooding depth plays a dominant role in kharif-II (aman) cropping as it determines which type of paddy can be cultivated. The duration of the rice crop in the field also directly affects timely establishment of Rabi crops. Most of the Rabi crops perform better if sown during September and October, and Rabi crop yield decreases with the delay in planting. It has been observed that speed of drying up of land after the harvest of Aman paddy is directly related to the height of monsoon flooding.

Soil salinity also effects crop production in a negative way, especially the establishment and growth of Rabi and kharif-I (aus) crops. Soil salinity exerts minor effect on Aman paddy because of dilution of salt during monsoon and its downward movement below the root zone, caused by the monsoon rains. For kharif-I the major factor is salinity at crop establishment, i.e. in April, when salinity is most severe. 

For Rabi cropping, both salinity and water logging are important factors in early and late Rabi season. Delayed drainage of deeply flooded fields delays Rabi planting, while in the next pre-monsoon water from early rains may accumulate in low lying fields, damaging standing Rabi crops.

Soil texture is another determinant for choice of crops in the coastal region. Almost all types of crops perform better in loam soil. Relative fractions of sand and silt affect soil aeration, water holding capacity and easy proliferation of plant roots. Some crops have special physiological mechanisms to adjust to the condition. The fraction of clay is important in this respect.
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   Fig.2 Matrices showing factor combination in mapping

3.2.2 Productivity zoning  

Four PDZs have been delineated for Boyer Char, based on flooding depth and soil salinity, the parameters that primarily determine the suitability of crops for a certain piece of land. Each PDZ is, however not a homogeneous nor a continuous block. There are often variations over rather short distances. While assessing the zones, consideration was given to the suitability of a crop as well as expected level of yield. 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 is flooded up to 20 cm depth with high soil salinity. The medium land flooded 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 on 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 stature varieties of transplanted Aman rice are the only crop suited for this zone. In very deeply flooded areas even that may not be possible. Boro rice crop can be grown if surface water is available.


3.2.3 PDZ classification of Boyer Char 

Productivity zoning has been done for the entire area keeping homesteads and infrastructures out-side. The total area under four zones is about 5,591ha of which PDZ-1 coverage is only 257ha, PDZ-2 and PD-3 coverage maximum with 1,701 and 3,241ha respectively, while PDZ-4 covers only 392 ha.

Table 4 - Area of Boyer Char under each productivity zone

	PDZ
	Area (ha)
	% area

	PDZ-1
	 257.3
	  4.6

	PDZ-2
	1,700.9
	30.4

	PDZ-3
	3,240.5
	58.0

	PDZ-4
	 392.2
	  7.0

	Total
	5,590.8
	100


Each of the PDZ can be found all over Boyer Char and not in a contiguous block. PDZ-1 and PDZ-2 are distributed mostly in the northwest to southwest regions of the char, while  the rest of Boyer Char falls under PDZ-3 and PDZ-4 (Boyer Char PDZ map given in Annexure 3).  

3.2.4 Application of PDZ in Boyer Char 

The PDZ is a recent addition to the existing extension strategies. The DAE has been using the concept in technology demonstration in the field. DAE already identified some cropping patterns (table 5) that thrive well under different PDZs. PDZ wise average yield data of different crops in Boyer Char is given in Annexure 2.  

The research organizations e.g. BRRI, BARI, IRRI and SRDI have also been using the PDZ information to selecting varieties and suitable cultural practices e.g. planting time, seedbed plating etc. However, this concept needs wider dissemination among the researchers, farmers and extension workers for acceptance and adoption.  

                   Table 5 - Cropping patterns selected by DAE for suitability in different  

                                   PDZ of coastal region

	Serial No.
	PDZ
	Cropping pattern

	1.
	PDZ-1
	Aus/Vegetables – Aman - Rabi

	2
	PDZ-2
	Aus/Vegetables – Aman – Rabi

Aus – Aman - Fellow

	3
	PDZ-3
	Aus – Aman - Rabi 

Fellow – Aman – Rabi

 Fellow  – Aman - Fellow

	4
	PDZ-4
	Fellow  – Aman - Fellow


                   Source: Mission Report 15, CDSP-III

The use of the PDZ concept so far has been encouraging. The PDZs make it easier for extension staff of DAE to identify, recognize and located certain areas with the same characteristics. The Technology Resource Book helps them to look for the technologies that are best suitable for certain zones. The recommended packages are then discussed in the dialogue with the farmers, as discussed mainly through the Farmer Forums. Farmers will have their own view on the proposed cropping pattern and crop selection. It is a reiterative process, that can lead to adoption by the farmers of the package and by changing of the recommendations, based on field experiences. 

3.3 Soil salinity

The degree of soil salinity varies widely with area and seasons. Salinity causes unfavorable conditions for normal crop production. Due to intrusion of saline water in Boyer Char, the degree of salinity in some areas increased and crop production became more restricted. Soil salinity is believed to be the primary reason for low cropping intensity. Soil analysis studies have shown that soil salinity in Boyer Char ranges from 2 - >16 ds /m. 

Soil samples are collected in the month of January and April every year and analyzed by SRDI. Main reason to measure soil salinity in these particular two months are: January is considered to the beginning of the dry season and in April soil salinity reaches its peak, because dissolved salts in the aquifer are pulled to top soil layers by capillary movement. 

A team of experts consisting of Senior Scientific Officer (SSO) of Soil Resources Development Institute (SRDI), project agriculturist of TA team, Sub-Assistant Agriculture Officer of DAE jointly collected soil samples from the earlier fixed points of selected land. Soil samples are taken from two depths: top soil (0-10 cm) and sub-soil (10-20 cm). Soil has been classified based on salinity level.

	ECe; ds/m
	Soil Salinity class

	0-2
	Non-saline

	2-4
	Slightly saline

	4-8
	Saline

	8-16
	Strongly saline

	>16
	Extremely saline


SRDI has been continuing soil analysis every year since 2006 with sporadic lapses, due to high tidal surge or rainfall. DAE and TA team give support and assistance to SRDI. Soil salinity levels data of Boyer Char for three years are shown in table 6.

                         Table 6 - Soil salinity data in Boyer Char during 2007- 09

	Year
	Soil salinity level in Boyer Char 

	
	January
	April

	2007
	7.50 ds/m
	6.25  ds/m

	2008
	4.94 ds/m
	5.16  ds/m

	2009
	2.67 ds/m
	4.90  ds/m


                          Source: SRDI report

The result confirms the trend of decreasing of salinity in CDSP-III area. Data in table 6 reveals that salinity in Boyer Char has been showing a downward trend in both January and April measurements for three consecutive years. Since the area was still unprotected at the time of soil collection, there has been skepticism about these figures. A decreasing trend in soil salinity does not confirm the conventional wisdom that salinity levels  will stay high in areas that are still regularly flooded. . 

SRDI, DAE and TA staff think that soil salinity of Boyer Char could have been reduced for the reasons given below.  These factors might have been acting alone or in combination.   

1. Heavy rainfall, in every area, will have an effect on taking away salt with the runoff water. 

2. Some people think that the small rivers, channels and creeks in the surrounding areas have narrowed down or in a state of dying. Consequently, natural flow of saline water toward Boyer Char has been reduced over a long period. This could have an effect on lowering salinity of the Boyer Char soils.

3. Others observed that the river has moved further away from the land over the years due to accretion of new chars. This might, in combination with no. 2, have contributed to the observed reduction in soil salinity; by reducing lateral intrusion of saline waters.

4. The DAE and TA staff are of the opinion that improved cultural practices over the years have contributed to the reduction in soil salinity. 

It is important to recognize that the trend have been observed in the data collected for a relatively short period of three consecutive years. This needs further investigation over a longer span of years  to conform the finding.     

3.3.1 Seasonal variation in salinity and crop production 

In the dry season, salinity increases considerably. Aus rice in Kharif-I season is affected at the stage germination and seedling growth during March and April, when salinity reaches its peak. However, from May onwards, salinity level gradually decreases with the monsoon rain and the problem of crop production reduces. 

During T-Aman season (July to December) there is very little problem of salinity. However, tidal inundation (of then non-saline water) could damage the crops grown in relatively lowland. In some instances, water logging caused by tidal inundation combined with a poor drainage system; seriously affects the production of T-Aman. In such a situation, planting Rabi crop has to wait up to January, due to delayed Aman harvest, because land remains too wet. The impact of salinity is more pronounced with the progress of time. 

It is expected that, with the passage of time,  cropping intensity and yields will increase, because of measures like: construction of embankment, improvement of water management system, shifting to HYV varieties (including saline tolerant varieties), and improved agricultural practices.  

3.4 Adaptation of improved technologies

As already mentioned, 576 demonstration plots were established, that showed new, improved crops and cultivation practices in Boyer Char during CDSP-III. The main aim of demonstrating technologies is encouraging farmers to adopt these technologies and practices. 

During the project period surveys were conducted along pre-determined transects in Kharif-I, Kharif-II and Rabi season to study adoption of improved technologies. Season wise main findings are presented in the following paragraphs. 

3.4.1 Kharif-II season

Transplanted Aman is the main crop in Boyer Char. Traditionally, Rajashail and Kajolshail have been the most popular varieties among the farmers.  Very few farmers were HYVs because these varieties were not available and because of other constraints as well. Before commissioning of CDSP-III, local rice variety coverage was 96.6% and HYV 3.4% of total land (Technical Report-2, CDSP-III).
CDSP introduced quite a number of HYV rice varieties e.g. BR22, BR23, BRRI dhan 39 and BRRI dhan 40 & 41 through demonstration and other means. Following demonstration more farmers have been cultivating the new HYV rice in the project area. 

Coverage of BRRI Dhan 40, BR22 and BR23 appeared to be the largest. HYV coverage in Aman season reached 37% in 2008 and 39% in 2009. It had been maintaining an upward trend over the years. Farmers are convinced, seeing the performance of the HYVs, as demonstrated by their interest to preserve more seeds of HYV. Many farmers expressed their desire to cultivate HYV in the coming Aman season. DAE officials expect that if the trend could be maintained, HYV coverage in Boyer Char would reach  90% within two to three years. This seems on the high side, with the view on adoption of HYV in CDSP I and II areas. A rate of 50% is probably more realistic. 

Among the varieties mentioned above, BRRI dhan 39 is a short duration one, compared to others. Cultivation of this variety would have the advantage of creating the opportunity for early Rabi cultivation after harvesting, which is not possible by cultivating long duration Aman varieties.  

BR-23 variety has been accepted by many farmers of char areas as a late planting variety. It gives good yield in late planting. BRRI dhan 40 to some extent appears to be salt tolerant and is liked by the farmers for overall yield performance. 

Average yield of the HYV Aman rice in Boyer Char as calculated from the crop cut data  is 3 - 4.5 ton/ha, against that of local varieties of 1.5 - 2.0 ton/ha. 

3.4.2 Rabi season

Rice, maize (cereals) cultivation is very low in Boyer Char due to the lack of possibilities of sweet water for irrigation. Since these crops are grown in the dry season, performance is directly related to availability of irrigation water. Many crops grown in the Rabi season are considered high value ones, but many of them are highly sensitive to soil salinity. 

As soil texture is another important determinant for successful Rabi cultivation, it is predominant in the PDZ-1 and parts of PDZ-2. In Boyer Char, the area under these two zones is 1,958 ha (Technical Report 1) but in the past Rabi cultivation was limited to only 291 ha (15%). However, after CDSP interventions area of Rabi cropping increased to 370.4 ha (21.5%) 

Almost all types of Rabi crops are grown in Boyer Char (details in table 7). The dominant ones in order of popularity are: pulses, spices, oil seed, root crop, vegetables, vegetable fruits. 

Total area under pulses is 87.21 ha (23.6%) of the total area under Rabi crops surveyed. Among the pulse crops, green gram is extensively grown as relay crop with the transplanted Aman rice; followed by Soybean and Felon. Mung bean is a minor pulse grown in the char. 

Spices are grown in about 124.9 ha (roughly 33.7%) of the area under Rabi crop. Among the spices chili is most common followed by garlic and onion. 

Table 7 - Pre- and post project Rabi season cultivation scenario in Boyer char

	Type of crops
	Pre-Project (2005)
	Post–Project (2009)

	
	Area (ha)
	% 
	Area (ha)
	% 

	Cereals
	4.90
	1.69
	5.30
	1.43

	Root crops
	35.1
	12.07
	41.00
	11.07

	Pulses
	81.53
	28.06
	87.21
	23.55

	Oil seeds
	60.27
	20.74
	74.23
	20.04

	Spices
	92.69
	31.90
	124.87
	33.71

	Vegetables
	15.74
	5.42
	37.24
	10.05

	Vegetable fruits
	0.38
	0.13
	0.54
	0.15

	Total
	290.65
	100
	370.39
	100.00


Turmeric and coriander are gradually gaining popularity among the farmers, while zinger appears to be the least popular among spices crops. The next important crop is oil seed, which covers about 74.2 ha (20.0%). Linseed and groundnut are two important oil crops grown in the char. Groundnut alone grown in 34% of oil seeds crop lands. However, only a few farmers grow mustard and sesame. 

Root crops are also grown in the Boyer Char. Of these, sweet potato is extensively grown, covering 36.0ha (9.7%) area under Rabi. It is also reported that improved varieties e.g. Tripti, Kamala Sunduri are popular among the farmers. Potato and Taro are minor root crops, grown in 4.12 and 0.88 ha respectively. 

Representation of cereal in the Rabi season is low, covering only 5.3 ha of land. Among other cereals, Boro rice and Cheena are grown in small areas. Millet and corn are grown rarely. 

Eleven vegetables have been reported to be grown by the farmers of Boyer Char. Among this Eggplant, Red amaranth, Radish, Tomato, Cabbage, Cauliflower, Bottle gourd, Yard-long bean, covering only a small fraction of land under Rabi season cropping. 

3.4.3 Kharif-I season

CDSP introduced several high yielding rice varieties for Kharif-1 season (March-June) cultivation e.g. BR14, BRRI dhan 27, BRRI dhan 26, BRRI dhan 42. Among these, most farmers have accepted BRRI dhan 27 as Aus rice. Aus rice is one of the major crops grown in the char during Kharif-I. 

In Boyer Char, Aus coverage was in total 45%, of which 27% was HYV and 18% local varieties. The dominant local Aus variety is Hashikolmi, locally known as Shaita. Among other local varieties, Kerandol and Boilam have been grown traditionally in the project area, as well as in all of the coastal belt of the greater Noakhali region.

In Bangladesh the Aus local varieties are traditionally directly seeded or transplanted in rows, or broadcasted. But farmers of Noakhali coastal region have been practicing a modified already well-established method, the dibbling, to avoid salt injury at early stage of growth. The farmers of Boyer Char also moved one step forward by establishing these varieties as transplanted crops. This helps avoid salt injury as the seedling is transplanted after having sufficient rain water.  

3.5 
Adoption of High Yielding Varieties (HYV)

At the initial stage of the project local varieties were the only means of production of all existing crops that were grown round the year including Aman. More than 95-97% of the cultivable land was cropped by local varieties, irrespective of the season.

CDSP III introduced HYVs of different crops and the farmers accepted these. As a result, crop yield has increased two to three times in comparison to that of local varieties. HYV cultivation has been increasing day by day. DAE introduced HYVs in Boyer Char areas are shown in table-8. 

   Table 8 - HYV of crops introduced by DAE for year round cultivation in Boyer 

      Char

	Season
	Name of Crop
	Name of HY Varieties introduced

	Kharif- II
	T. Aman
	BR-22, BR-23, BRRI Dhan-40, BRRI Dhan-41, BRRI Dhan-39

	Rabi
	Rabi
	Watermelon(Glory),  Okra(BARI-1),   

Sweet potato  (var. Kamala Sunduri, Tripti),  

Onion(Thaherpuri), BARI-1, BADC-1  

Carrot (Hybrid), Groundnut (Dhaka-1) Soybean (Shohag),  Mung bean( BARI-5 ,BARI-6)

	Kharif-I
	Aus
	BRRI-27, BR-26, BR-21, BR-14


There are a number of reasons that lead farmers to decide not to opt for a HYV crop:

· the risk of damage to the seedlings is higher than with traditional  varieties, because the HYV seedlings are shorter in height; newly planted aman  crop goes under water more quickly after heavy monsoon rains

· most HYVs have a low tolerance for soil- and water salinity

· many local farmers prefer coarse grained rice, while most HYVs give medium grains, which has a lower market price; farmers have to be convinced that the higher yields outweigh the lower price

· many of the HYVs are late maturing, while farmers prefer early maturing varieties; there are now early maturing HYVs available

· farmers have to invest more in HYV crops, because they demand more fertilizer and more intensive weed control; local varieties are mostly grown without fertilizer

· the planting time of local varieties is more flexible as they are strongly sensitive to photo period; HYVs are either insensitive or have a low sensitivity. 

3.6 Cropping intensity

In the pre-project condition the cropping intensity in Boyer Char was 131%. After DAE interventions the cropping intensity has already raised to185% at the end of the 2009. During the project period, DAE not only introduced HYVs (table 8) but also various appropriate production technologies. Thus, cropping intensity and per unit yield increased significantly. Recent statistics reveal that in Boyer Char of the total cultivable land about 25% is triple cropped, 62% double cropped and 12% single cropped. This suggests that the pre-project agricultural situation has been reversed within five years of DAE interventions. 

It is already mentioned that soil salinity is one of the main barriers in the coastal region for crop production. Based on initial findings on soil salinity in Boyer Char, different measures have an effect on combating salinity. Noteworthy measures are: application of  green manure, cultivating crops in raised beds, mulching, spading, use of salinity tolerant varieties, shifting of sowing / planting time etc. The farmers have been adopting these practices to reduce the effect of salinity on crop performance. Natural hazards like cyclones, tidal surges, floods, heavy rainfall etc. are also a great concern to crop production in the coastal region.

Chapter 4  AGRICULTURE DEVELOPEMNT IN CDSP I AND II AREAS

4.1.  Farmer’s perception of the agriculture activities in CDSP I and II.

With the aim to understanding the perception of the farmers and community people about DAE activities in CDSP II and I areas, a team of professionals accompanied by the consultant interviewed and talked with individual farmers. Focused Group Discussions (FGD) were also organized in several places. Major findings are noted below: 

· Establishment of demonstration plots was considered to be effective, because these inspired farmers to go for HYV cultivation. Until now, farmers have enough seeds, so HYV coverage is increasing day by day. 

· People strongly feel that increased HYV cultivation has positively influenced the food security for the poor people.

· People have received new technologies, cultivation methods and inputs including HYV seeds from DAE that enhanced people’s knowledge on agriculture and ultimately contributed to improving the livelihood status of the project area people.

· DAE interventions have opened farmers’ eyes and attitude towards cultivation of modern crops. Now people of the project areas are continuing the search for better technologies from outside; they frequently are asking the SAAO for new crops and varieties. 

· Farmers developed communication and linkage with relevant Government departments, NGOs and private companies.

· Farmers feel that cropping intensity has reached 200-250%. 

· Women’s access to field crops cultivation have not only stabilized, but also  been increasing in CDSP I & II areas.

· Farmers mentioned that exchange of seeds and technologies are continuing, which helps building linkages and sharing of ideas, knowledge with the neighboring farmers.

· Some farmers enthusiastically mentioned that they are 20 years ahead of the farmers of other nearby chars due to CDSP interventions and added that the technologies available today, would only have been available to the next generation, if CDSP had not been implemented. 

· Community people and some demonstration-farmers commented that CDSP interventions have totally changed their livelihood status. At one time they had to sell labor but now they own land and produce rice around the year; the structure of their houses changed from straw to CI sheet; and their children are going to school. They believe that these changes have occurred, due to CDSP’s involvement.

· Crop production inside the embankment is much higher than that of outside the embankment.
4.2 Current status of agriculture in CDSP-I and II areas
To know the present status of agriculture in CDSP-I and II areas, these areas were visited, discussions were held with individual farmers and several FGDs were conducted. Information was also collected from DAE officials. 

During the visit, it became clear that food security is the prime target of the farmers. The increase in yields through introduction of HYVs is in this respect a crucial part of agricultural development. In both 2008 and 2009, the average HYV coverage in the Aman season was between 50-55%, and in the Aus season 40-45%. Major crops presently cultivated in CDSP I and II areas are given in table 9.
   Table 9- Major crops variety grown in CDSP II and I areas 

	Crop season
	Name of crop/variety

	Kharif-I
	Aus: BRRI Dhan -27, BR-21, BRRI Dhan 26, Shaita , BR-8,    BR-9, Purbachi, 

Groundnut: (Dhaka -1),

Mung Bean (BARI  Mung - 6)

Indian Spinach,

Water melon

Okra

	Kharif-II
	T. Aman: BRRI Dhan –40, BR-23, BRRI Dhan -32, BR-11, BRRI Dhan -30, BRRI Dhan -31, ,BRRI Dhan -41 

Local Aman varieties: Kajalsail, Rajashail, Gigaj, Betichikon,

	Rabi
	Water melon, Okra, Khira, Groundnut (Dhaka-1), Soybean (Shohag), Felon,   Sweet potato, (Kamala Sunduri, Tripti), Chickpea ( BARI sola-1), Potato(Cardinal), Carrot, Cabbage, Cauliflower ,Batisak,  Spinach, Tomato, Chili, Garlic, Onion etc.


Comparison of the present situation with the pre-project period is given in the tables 10 and 1.  

             Table 10- Present land use status compared to pre-project situation 

	Period
	% of cultivable land

	
	T. Aman
	Rabi
	Kharif-1

	Pre-project*
	03-05
	10-20
	05-10

	Current
	90-95
	50-75
	40-50


            Table 11- Land use in CDSP I and II areas   

	Period
	Percentage of land area

	
	Single cropped
	Double cropped
	Triple cropped

	Pre-project*
	70
	22
	08

	CDSP-I
	30
	40
	30

	CDSP-II
	20
	40
	40


            * Prior to 1994 for CDSP I and 1999 for II

In the project area Khasari, a low value pulse, is replaced by high value crop like okra, watermelon, groundnut, chili, beans, sweet gourd, mung bean etc. HYV coverage in these areas is quite satisfactory in all three seasons.

4.3 Crop yield 

All farmers opined that yield has been doubled by HYV cultivation, compared to local varieties. In the last Kharif–II season, some farmers reported to have obtained yields beyond their expectation. This encourages the farmers to collect and store more seed for the next year.

4.4 Cropping intensity 

It is estimated that cropping intensity in CDSP-II area ranges 200-250% but in CDSP-I area it is about 185-200%. One probable reason for low cropping intensity in CDSP-I area could be that the nature of DAE support was not intensive as it was in case of CDSP-II. Moreover, there has been very little follow-up or support from DAE after closing of the project phase. 
4.5 Mechanization 

Most farmers have been ploughing their lands by power tiller. Power tillers have also been rented out for paddy threshing. Due to natural circumstances, farmers have to plough, transplant/sow their lands and threshing within a very short time. As a result, the use of   power tillers is growing fast to save time and minimize labor costs.

4.6 Use of inputs

Farmers have learned how to use, when to use, what to use and in what amount of the various agricultural inputs. For example, once farmers were used to use only urea fertilizer for crop production, but now they are using a balanced fertilizer combination in required doses after receiving training from DAE. During project implementation DAE supplied HYV seeds, fertilizer, paddle threshers, spray machines etc., but now these are available locally on the market. They are now skilled and experienced in harvesting and preserving seed. Seeds are now amply available in the project areas.

4.7 Homestead crop production

The homestead area is quite good for crop production around the year, to add income and contribute to improve the nutritional status of the family. More than 95% of the households reported that they are growing crops on their homestead. They thought that production had increased. 

The main crops are banana, coconut, beetle nut, guava, jujube, hog plum, mango etc. Among  vegetables includes; sweet gourd, cucumber, okra, Indian spinach, yard long bean, country bean, bottle gourd, red amaranth, danta, ridge gourd, eggplant, chili, tomato etc. 

4.8 Constraints

Despite the progress in agriculture development in CDSP I and II areas, still many many farmers face significant impediments.. Salinity, tidal floods, drought, water logging, attack by insects and diseases, land tenure conditions, low prices of farm produces, in- adequate market facilities, lack of credit, shortcomings in inputs supply, lack of appropriate and updated information are the major constraints to agriculture development, mentioned by the farmers themselves..

Other specific constraints also exists in the project areas such as; excessive weeds in Aus season, lack of irrigation water, irregularity of rain for Aus cultivation, decision making by absentee farmers and cost sharing system in case of share cropping.

4.9 Water logged condition

Water logging conditions were highlighted by  farmers. Caused by  inadequate drainage, farmers face problems like: 

- 
Medium low-to-low land goes under water, which creates an unfavorable situation for       HVY cultivation.

- 
Sometimes, the crop is fully or partially damaged.

- Late plantation of HYV rice, due to water logging, results in low yields and that encourage farmers go for local variety cultivation.

- 
After damage by water logging of the crop at the seedling stage, the land remains fallow, hampering farmers’ income.

- 
Water logging causes delay in Rabi crop sowing or planting.

Part II:  Social forestry activities
5. Introduction

Boyar Char is located at the southwest of the mainland of Noakhali and Lakshmipur Districts. This Char was completely under water two and half decades ago. Over time, the char was created through the process of accretion at the month of the Meghna River. After formation, the land was transferred to the Forest Department. The Department established tree plantations with mangrove species to stabilize the land and accelerate further land formation. The plantation program started in  1983-84. However, since 1990, encroachment started  by people who lost their land somewhere else, in most cases in Hatiya, and where supported and guided in the migration into Boyer Char by bahinis (musclemen), working on behalf of influential powerbrokers. Unfortunately, the Forest Department was not capable to free the land from the encroachers. The process of encroachment resulted in a nearly denuded Boyer Char. Plantations so far raised were completely destroyed. 

Due to this interference the char land was under threat of erosion. People’s lives and livelihoods were at risk. They were facing cyclones and tidal surges almost every year. In the latter part of CDSP II, some activities started in Boyer Char to address the situation . A full-fledged program began at the end of 2005, under CDSP III, including a forestry component. The aim was to re-establish some of the plantations in the areas with the active participation of the settlers.

6.      Social forestry approach in Boyer Char

6.1. Social Forestry Groups

Experience in Bangladesh with participation of local people in forestry activities goes back to the late sixties of the last century, then in the non-government sector. International attention to social forestry increased in the seventies, culminating in the Eighth World Forestry Congress in 1978 in Indonesia, with the theme “Forests for people”. The approach was further introduced in Bangladesh through projects as the Community Forest Project in the 1980s, building on the National Forest policy of 1979. In 1999, a Social Forestry      Wing was established in the Forest Department. Specific Social Forestry Rules were drawn up in 2004 and were amended in 2010. At the heart of the approach are objectives as empowerment of local communities, promotion of self-reliance, augmentation of income and protection of soil and water resources. The social forestry approach has been fully adopted under CDSP III in Boyer Char. 

The first step in the implementation of the approach was the formation of Social Forestry Groups (SFG). Prior to group formation activities, several discussion- and awareness raising meetings were held with community members and local leaders. This was done to inform them about the legal aspects of SFG formation, their possible role in the process and the benefits it would ultimately bring. In total, 85 motivational and awareness meetings in different places at Boyar Char were organized. 

For selecting appropriate beneficiaries for road plantation, embankment, foreshore and village afforestation activities, a quick survey using structured questionnaires was carried out. The final selection of the project beneficiaries were done through a series of consulting meetings with Water Management Groups (WMG), local elite, NGOs and field staff of the Forest Department and TA team. 

Group members are mainly the char dwellers who were directly affected through construction of roads or embankments. They all live close to the plantation for which they arte responsible. Priority is given to vulnerable groups. One SFG is formed for every 1 km roadside plantation, 0.75 km embankment plantation,  12-15 hectare foreshore and 20 ha. mangrove plantation. Group membership ranges from 20-25 members, with an average of 24. 

These SFGs are responsible for roadside, embankment and foreshore plantation activities, and are expected to properly maintain the same. A series of meetings, workshops, field visits and training activities were organized for wider dissemination of plantation related information, motivational aspects and group strengthening activities. 

In Boyer Char, the social forestry program represents an important breakthrough in relations between the Forest Department and local char dwellers (now most of them are direct beneficiaries). The tense relation dating from the period of encroachments,  changed into an atmosphere of mutual acceptance and cooperation. Social forestry involves formal partnerships between char dwellers and government (Forest Department) through the formation of SFGs for protection, management and usufruct rights. Another significant aspect was that social forestry approach changed the attitude of the foresters towards the settlers, and vice versa. Forest Department field staff has regular contact with SFGs and attend their monthly meetings.
In total, 127 Social Forestry Groups were formed (see table 12 below), each with 25-30 participants (of the total 3,030 members, 1,141women, or 38%, and 1,889 men, 62%). 

Table 12: SFG formation (as on 30th June, 2010):

	Name of the Activities
	# of SFG
	Male Nos.
	Female Nos.
	Total Participants

	Roadside Plantation
	62
	966
	585
	1551

	Foreshore Plantation
	23
	350
	187
	537

	Embankment Plantation
	28
	363
	239
	602

	Mangrove Plantation
	14
	210
	130
	340

	Total
	127
	1889
	1141
	3030


Each SFG has its own name which helps in providing an identity to the members and facilitates the identification of the groups in documentation. 

For the village afforestation program, no SFGs were formed. In each of the selected village, average 182 households were participating, with in total 3,655 participants. One fifth were destitute women or women of women headed households. 

Since becoming associated with this component, local communities in Boyer Char have come to realize the many benefits that social forestry can bring to their lives. Project beneficiaries are now well aware of the possibilities of income generation from the plantations, the protective role of forests and the fact that they have gained access to an important natural resource. Their SFG membership, have helped female members in gaining social recognition. This, in turn, may lead to further economic opportunities and a stronger voice in society.  

6.2. Land lease and benefit sharing agreements
Land lease agreement and benefit sharing agreement with the respective land owning agencies, SFG members (who are the primary beneficiaries of the project) and Forest Department have been completed before or immediately after the establishment of plantations. 

Considered the long-term sustainability and successful implementation of the social forestry plantation program, appropriate and the proper sharing of benefits among the stakeholders were extremely important. These agreements have created a sense of ownership and ensured their right on government land and usufruct rights on trees and produces. These agreements were signed by Forest Department (the Divisional Forest Officer on behalf of the Government), land owning agencies like LGED or BWDB, Union Parishad and SFGs. They have a duration of 10 years. The original land lease and benefit sharing agreements were prepared in a non-judicial stamp valued Taka 150/= (one hundred fifty). The original agreements are maintained at CDSP-III office and photocopies are provided to the beneficiaries, land owning agencies and Forest Department.

The agreements describe the rights, responsibilities, and short- and long term benefits of the SFG members. All short term benefits (intercropping, pruning; see below) go to the SFGs. The long term benefits are the revenues at the end of the period of the agreement, by selling the wood of the  trees, when they are mature. The  sharing arrangement for road- and embankment plantation for the long term benefits is: 

· Forest Department 
10%

· LGED, BWDB 

20%

· SFG members

55%

· Tree farming fund

10%

· Union Parishad

 5%

For mangrove- and foreshore plantation these figures are:

-     Forest Department 
25%

-     Land owner

20%

-     SFG members

45%

-     Tree farming fund

10%.

As of June 2010, in total, 52 deeds have been distributed among 1,334 SFG members. Out of the 52, 45 deeds are for roadside beneficiaries and seven deeds for embankment beneficiaries. 

6.3. Intermediate benefits through intercropping and pruning

In order to enhance the short term benefits from the road and embankment plantation, Forest Department initiated and established inter-cropping with various short rotation crops. These improved the ground cover and protected the young and tender seedlings from cattle browsing, and reduced damage by human interference. For instance, Arhor seeds were sown along the roads to establish a hedgerow for protecting the young seedlings. Arhor created a source of income by selling the beans, while at the same time it provides fire wood. According to the agreement, Social Forestry Groups get 100% benefit of the inter crops and pruning materials of trees.

Through intercropping and pruning, up to June 2010, a total of 84 SFGs with combined nearly 2,100 members generated  an income of Taka 1.743 lakh.. (in total Tk. 15,01,850) through pruning of the branches (21,455 kg fuel woods) of the planted trees. A total of 630 families directly benefited from these intermediate returns upto June 2010. 

7. The plantation programs under CDSP III

7.1. Roadside- and embankment plantations

The roadside plantation program was formally started on 23rd May 2006 at Ali Bazar cyclone shelter, Boyer Char. As per original PP, a total 0f 60 kn road (120 km seedling- or plantation km) and  14 km embankment (28 km seedling- or plantation km). For the embankment plantation 93,250 seedlings were used and for the road side plantation 60,000 seedlings. 

To ensure better survival of planted seedlings in embankment, caretakers were appointed accordingly to project provision. The caretakers/watchers were selected among Boyer Char dwellers. This program has directly generated 61,110 person days of employment. 

7.2. Village afforestation

Boyar Char has about 42 villages or samaj. With a view to increase the productivity of the homesteads in the villages, vacant and under utilized land was used for village afforestation program. This component  was initiated by the Forest Department under CDSP III in 2006. 

A total of 20 villages were brought under village afforestation program of different fruit, timber and fodder species. Initially it was planned to cover a total of 1,000 households. In practice, with the same resource allocation, 3,655 households were supported. An average of 182 households were involved in each village. They were selected by staff of the Forest Department. Applied criteria were the availability of empty space on the homestead and the socio-economic status, with priority for the most poverty stricken families. Under this program, vacant and unused suitable homestead lands were planted with trees for fuel wood, timber and medicinal purposes. This created additional income for the participants. 

The project supported the cost of seedlings, fertilizer and bamboo sticks. It engaged a watcher, who’s tasks included tree maintenance and associated works. Other inputs like mobilization of the SFG for tree planting, training support, and technical support were ensured by Forest Department and the TA team. 

Most of the trees planted in homestead have multiple uses. Eight major uses of the homestead trees are: fruit/food, timber, fuelwood, fodder, spices, medicine, fencing and miscellaneous. The miscellaneous uses include handicrafts, brooms, shade, ornamental, ceremonial, environmental and aesthetic purposes. Overall,  3,50,000 seedlings have been planted in homestead. This means that each household received, on average, 95 seedlings. 

7.3. Foreshore plantation

The social forestry activities in the foreshore were designed to protect the embankment, and at the same time improve livelihoods of the families that will be shifted from areas outside the embankment to land inside the embankment. The original DPP target of 800 ha (block plantation) was changed to 200 ha, because the Forest Department, supported by the Project Management Committee of CDSP III and a short term mission, changed the design to large mound plantation. The revision of the design was deemed necessary to protect the non-mangrove species in the low lying foreshore areas against tidal inundation and to increase the effectiveness of the foreshore plantation as embankment protection. This change, however, required a large amount of relatively costly earthwork. Hence the reduction of the area to stay within the available fund allocation.    

A contract has been signed between the Forest Department and contractors for the construction of the mounds on 200 ha, with 104 mounds per hectare. So far, August 2010, 110 ha foreshore have been constructed, while 35 ha was planted. The plan is to complete all 200 ha within the project period.  

7.4. Mangrove plantation

Duing 2006-2008, in-total, 500 ha mangrove plantations have been established at two locations in the vicinity of Boyar Char i.e. Jaliar Char (300 ha) and Teliar Char (200 ha). On an average at least 3-4 times vacancy filling have been done in these mangrove plantations. During Jan-December 2007, 200 ha mangrove plantations which have been established in Teliar Char were washed out by tidal wave and action. The community members involvement is very limited in the interventions, only providing daily labor in plantation.  A total of 21,51,500 seedlings of keora, gewa and baen have been planted. 

SFGs for mangrove plantation have been formed. They are formed by people settled in Boyer Char. The SFGs are currently involved in maintaining the mangroves at Jaliar Char.

8. Species used and planting methods

The species planted in social forestry program have been selected on the basis of the suitability of the species to the specific plantation site, the preference of social forestry group members and silvicultural characteristic of the species. Mostly, fruits, timber, medicinal plants and fodder trees were planted. In total 26,38,500 seedlings were planted & maintained (upto May 2010) throughout the project area. At present, on an average the survival percentage is 70-75 percent. During May and June of the year after plantations establishment, 100 % gaps filling of damaged seedlings were done. 

In case of strip plantations, fast growing multipurpose and fruit species on a production-sharing basis were planted. Multi-story vegetative cover, which were suitable for embankment, & road including grass, fruit species and legume crops like Arhor (Cajanus cajan). The species that have been selected for roads and embankments fulfilled a wide range of criteria. For example, they should act as a soil binder, prevent erosion and stabilize side slopes. Forest Department selected the species in consultation with TA team and SFG members. Plants established on the lowest levels were tolerant of at least short-term inundation. Acacia, jarul and Dalbergia sissoo were planted frequently in patches that were known to be under water for a longer period of time. Trees and mixed vegetation on the riverside face and toe were planted thick and continuous. At a standard capacity of 2 meters for timber and fruit trees and multiples of this (8 m. for coconut), there were usually planted 3 to 5 rows of plants on each face of embankment. The length of infrastructure required for 1 hectares of planted surface for 5-meter faces is 1 km. 

In total, 17 different species have been planted along roads and on embankment, three species in mangrove plantations and 11 species in the village afforestation program. In case of trees planted in roadside plantation Acacia auriculiformis (Akashmoni), is the highest in number which is about 30 percent followed by Jhau, mehagoni and arjun, which are 28, 12 and 10 percent respectively of the total trees planted in road. In case of embankment almost 50 percent Jhau have been planted and maintained. The seedlings mostly planted in roadside afforestation was Akashmoni, Jhau, mehagoni, babla, natai, raintree, neem , arjun, sissoo, jham, gamar, guava etc, and in case embankment, seedlings planted were Coconut, guava, supari, lemon, jhau, mehagni, amoloki, eucalyptus, babla etc.

In roadside plantation, the trees are usually planted at 6.5 feet x 6.5 feet spacing (about 2 meters), which means that incase of one kilometer road side plantation (2 km planting length according to FD) approximately 2,000 seedlings planted. In case of embankment plantation, 2,550 seedlings were planted in 1 km of embankment length. In an average 3-4 rows of seedlings have been planted in country side and 4 - 6 rows seedlings planted in sea sides of embankment. 

9. Capacity building

Training was a key component of the social forestry activities. The training program aimed to link all the activities to make them an integrated whole. The program covered a wide range of intertwined social issues and practical skills. The participants SFG members, members of Water Management Groups and Farmer Forums, local elite, Forest Department staff, staff. from other agencies and NGOs.. 

The emphasis in the training of officials of Noakhali Division of the Forest Department was on social aspects of social forestry project implementation. Social forestry has more to do with social development than with growing trees. In a social forestry activity; forestry is only a vehicle to achieve socio-economic development objectives (self-reliance, additional income stream). 
Several training courses and three (3) day long workshops for FD staff (level below DFO) on a range of subjects as social forestry aspects (community mobilization), fruit tree improvement and pest management need to be organized. Training activities should aim at human capacity building at two level: at the level of participants in forestry activities and at FD, to facilitate the shift from conservation forestry to people friendly forestry.   

With the aim of capacity building among Forest Department staff involved in the project, two workshops and four training courses were organized (Project Director, FD, ACF, Range officers, Beat Officers, Foresters etc. ). with as subjects the CDSP approach, working methodologies, social forestry approach, pest and disease management and plantation establishment and management aspects. 

In total, 29 training courses for SFG members were organized by the Forest Department and the TA team, each with in total 1,139 participants (739 male and 400 female). The training was on social forestry approach and methodologies, technical aspects of plantation management, which contributed to ensure better management and maintenance of planted trees. 

In addition, 3 courses have been organized by the TA team for NGO staff and Forest Department staff. The duration of each course was 2 days. 

See\Annexure 4 for a complete overview.

Annexure I

List of Farmer Forums formed in CDSP III

	Sl. No.
	Name of Farmer Forum
	Village covered
	No. of Farmer
	Total
	Date of formation

	
	
	
	Men
	Women
	
	

	01.
	West Rasulpur and Nabinagar 
	West Rasulpur and Nabinagar 
	25
	5
	30
	03.04.06

	02.
	Mohammadpur Ali Bazar 
	Ali Bazar surrounding and Younuspur 
	24
	6
	30
	10.04.06

	03.
	Mohammadpur, East Gabtali Farmer Forum
	Mohammadpur surrounding, East Gabtali and Dhakaiya Samaj
	25
	5
	30
	17.04.06

	04.
	Mir Adarshaw Gram,Char Darbesh Farmer Forum
	Mir Adarshaw Gram, Char darbesh and Shahabuddin Samaj
	23
	7
	30
	26.04.06

	05.
	Nabipur Farmer Forum
	East and west Nabipur
	25
	5
	30
	18.05.06

	06.
	Islampur, Sirajpur and Rasulpur(Mirajpur) Farmer Forum
	Islampur, Rasulpur,Sirajpur and East Mirpur
	26
	4
	30
	29.05.06

	07.
	Tankir, Faraji Gram and East Forest Center Farmer Forum 
	Tankir, Faraji Gram,and East Forest center
	25
	5
	30
	06.06.06

	08.
	Mollagram, Rahamatpur Farmer Forum
	Mollagram, Rahamatpur and Dash Dag
	24
	6
	30
	05.06.06

	09.
	North Gabtali and Nasir Bataina Farmer Forum
	North Gabtali,Nasir Bataina Samaj
	26
	4
	30
	08.06.06

	10.
	Gobindapur and Al-amin Gram Farmer Forum
	Gobindapur and Al-amin Gram
	26
	4
	30
	29.06.06

	11.
	Islampur -1 Farmer Forum
	North and west Islampur Samaj
	23
	7
	30
	17.10.06

	12.
	West Gabtali Farmer Forum 
	West Gabtali and south part of Mohammadpur 
	24
	6
	30
	22.10.06

	13.
	Uttar Char Darbesh

Farmer Forum
	Uttar Char Darbesh and Zaker Samaj
	24
	6
	30
	26.10.06

	14.
	Zorkhali Farmer Forum
	Uttar Zorkhali and Dakhin zorkhali
	23
	7
	30
	28.10.06

	15.
	Jaalil commander and Younus pur Farmer Forum 
	Jalil commander and Younuspur
	23
	7
	30
	02.12.06

	16.
	Hatiya Bazar Farmer Forum
	East Rasuulpur, Uttar Rasulpur and south Nabinagar
	22
	8
	30
	05.11.06


(Cont.)

Annexure 1 (Cont.)

	Sl. No.
	Name of Farmer Forum
	Village covered
	No. of Farmer
	Total
	Date of formation

	
	
	
	Men
	Women
	
	

	17.
	Adarshaw gram and Azimnagar Farmers Forum
	Adarshaw gram, Azimnagar and Bar dag
	22
	8
	30
	06.11.06



	18.
	Uttar Purba Mohammadpur Farmers Forum
	Uttar Purba Mohammad and East of Ali Bazar Samaj
	23
	7
	30
	09.11.06

	19.
	Islampur Farmer Forum-2
	South of Islampur Samaj
	24
	6
	30
	02.12.06

	20.
	Das Dag Farmer Forum
	Das Dag and West Tankir Bazar Samaj
	20
	10
	30
	04.12.06

	21.
	Joypur samaj and Tankir Dakhin farmer forum
	Joypur samaj and Tankir dakhin samaj
	25
	5
	30
	03.02.07

	22.
	Ahammadpur and Didar garm farmer forum 
	Ahammadpur and Didar gram
	24
	6
	30
	05.02.07

	23.
	Al-amin gram farmer forum
	Surrounding Mainuddin bazar and Nabinagar.
	25
	5
	30
	12.02.07

	24.
	Tiner Marjhid farmer forum
	Tiner marjhid samaj
	25
	5
	30
	15.02.07

	25.
	Adarshw Gram farmer forum
	Adarshw gram and west of Azim nagar
	25
	5
	30
	25.02.07

	26.
	Didar Bazar Farmer Forum
	Didar Bazar and Part of Sabuddin Somaj
	10
	20
	30
	21.12.08

	27.
	Rahmatpur Farmer Forum
	Rahmatpur
	10
	20
	30
	14.12.08

	28.
	Uttar Adarsha And Tiner Masjid FF
	Uttar Adarsha Gram and Part of Tiner Masjid
	7
	23
	30
	14.12.08

	29.
	Nurula Chawdhuri Mir Market FF
	Nurula Gram, Mir Market & Sabuddin Samaj
	8
	22
	30
	01.12.08

	30.
	Rasulpur Farmer Forum
	Rasulpur
	6
	24
	30
	01.12.08

	31.
	Uttar Purba Rasulpur FF
	Uttar- Purba Rasulpur Gram
	12
	18
	30
	10.06.08

	32.
	Alamingram-2 FF
	Alamingram
	4
	26
	30
	03.06.08

	33.
	Faraji Centre & Tanki Uttar FF
	Faraji Centre And Tanki 

(Uttar)
	8
	22
	30
	28.05.08

	34.
	Dakshin Adarsha FF
	South of Adarsha Gram
	5
	25
	30
	17.05.08

	35.
	Jorkhali Farmer Forum
	Jorkhali
	5
	25
	30
	15.06.08

	Total
	676
	374
	1050
	


 Annexure 2

PDZ wise average crop yield data of Boyer Char (during 2005 to 2009)
	     Year
	Crop Season
	Crop
	Variety
	PDZ wise average yield (ton/ha)

	
	
	
	
	PDZ - 1
	PDZ - 2
	PDZ -3
	PDZ –4

	2005 - 06
	Kharif-2
	Aman
	BRRI dhan –40
	3.0
	2.5
	-
	-

	
	
	
	BR-23
	3.0
	3.2
	-
	-

	
	
	Vegetable
	Indian spinach
	12.5
	-
	-
	-

	
	
	
	Amaranth
	17.0
	-
	-
	-

	
	
	
	Okra (BARI-1)
	2.5
	-
	-
	-

	
	
	
	Yard long Bean
	-
	-
	10.5
	-

	
	
	
	Kang Kong
	-
	-
	22.5
	-

	2006 - 07
	Rabi
	Water Melon
	 Glory
	18.0
	-
	-
	-

	
	
	Vegetable
	Okra (BARI-1)
	2.5
	2.5
	2.5
	-

	
	
	Groundnut
	Dhaka-1
	0.8
	-
	-
	-

	
	
	Sweet potato
	Ttripti
	-
	10.0
	-
	-

	
	
	Soybean
	 (Shohag)
	-
	0.8
	-
	-

	
	
	Chili
	Local
	-
	0.8
	-
	-

	
	
	Onion
	Local
	-
	2.5
	-
	

	
	
	Garlic
	Local
	-
	1.0
	-
	-

	
	
	Mung bean
	BARI Mung-6
	-
	-
	0.5
	-

	
	
	Tomato
	
	-
	-
	6.0
	-

	2006 - 07
	Kharif-1
	Aus rice
	BR-14
	2.5
	3.0
	-
	-

	
	
	
	BRRI-27
	2.5
	3.0
	-
	-

	2007- 08
	Rabi
	Mungbean 
	BARI-6
	0.7
	-
	-
	-

	
	
	Sweet gourd
	Local
	5.0
	-
	-
	-

	
	
	Chili 
	Local
	1.5
	-
	-
	-

	
	
	Ground nut
	Dhaka-1
	1.0
	-
	-
	-

	
	
	Soybean
	BARI-6
	-
	1.0
	-
	-

	
	
	Mungbean
	BARI-5
	-
	0.9
	-
	-

	
	
	Sweet potato
	Tripti
	-
	12.5
	-
	-

	
	
	
	Kamala sunduri
	-
	11.0
	-
	-

	2007- 08
	Kharif-1
	Aus Rice
	BRRI-27
	3.5
	3.0
	-
	-

	
	
	
	BRRI-42
	3.0
	2.9
	-
	-

	
	
	
	BR-14
	3.0
	3.5
	-
	-

	
	
	
	Sonarbangla
	4.0
	-
	-
	-

	2007- 08
	Kharif-2
	Aman
	BR-23
	4.0
	3.5
	-
	-

	
	
	
	BRRI-39
	3.0
	3.0
	-
	-

	
	
	
	BRRI-40
	-
	3.8
	-
	-

	2008 - 09
	Rabi
	Water melon
	Glory
	30.0
	
	
	

	
	
	Vegetables
	Okra  BARI-1
	3.5
	-
	-
	-

	
	
	Sweet gourd
	Local
	12.0
	-
	-
	-

	
	
	Onion
	Local
	3.5
	2.5
	-
	-

	
	
	Garlic 
	Local
	1.5
	1.5
	-
	-

	
	
	Sweet potato
	Tripti
	22.0
	-
	17.0
	-

	
	
	Ground nut
	Dhaka-1
	1. 0
	-
	-
	-

	
	
	Chili
	Local
	-
	1.0
	-
	-

	
	
	Mungbean 
	BRAI Mung-6
	-
	0.6
	-
	-

	
	
	Felon
	Local
	--
	0.5
	-
	-

	
	
	 Soybean
	Shohag
	-
	-
	1.0
	-

	2008 - 09
	Kharif-1
	Aus Dhan


	BRRI Dhan- 42
	3.3
	3.5
	-
	-

	
	
	
	BRRI Dhan- 43
	3.5
	3.5
	-
	-

	
	
	
	BRRI Dhan- 27
	3.5
	3.0
	-
	-


Note 

· BRRI Dhan - 40 is acceptable to the farmers as salt tolerant variety.

· BRRI Dhan - 23 is found to give good yield even in late planting.

· BRRI Dhan - 39 is acceptable to the farmers for its short duration and good yield.

· BRRI Dhan - 27 is very popular for its good yield performance

Annexure 3

Map of Agricultural Productivity Zone in Boyer Char

Annex 4
	CHAR DEVELOPMENT AND SETTLEMENT PROJECT-III

	Information of Social Forestry training / workshop. October-2005 To August - 2010

	
	
	
	
	
	
	
	
	
	
	
	

	Sl. No.
	Name of cource
	Duration
	Date
	Vanue
	Participation  Group
	Participation
	Total
	Facilitator
	Obserber
	Remarks

	
	
	
	
	
	
	Male
	Female
	
	
	
	

	1
	Gender Training
	02 days
	21-22, June-06
	Do
	SFG, Boyer char
	 
	20
	20
	IGA
	TA, FD
	01 events

	2
	Gender Training 
	01 day
	21, June-06
	Boyer char
	Social Foresty Group
	_
	28
	28
	IGA.SFA
	SFC, GFCB
	01 events

	3
	Roadside plantation, Foreshore plantation, Embankment plantration
	01 day
	4, May-06
	Boyer char
	Social Foresty Group
	19
	2
	21
	SFA, SFC
	FD staff, TA
	01 events

	4
	Gender Training
	01 day
	12Dec.-06
	Moahammadpur Site office
	SFG, Foreshore Plantration, Boyer char
	14
	21
	35
	SFA, IGA, SFC
	TA & FD
	01 events

	5
	Roadside plantation, Foreshore plantation, Embankment plantration
	01 day
	27-09-06
	Boyer char
	Social Foresty Group
	49
	8
	57
	SFA, SFC
	FD staff, TA
	01 events

	6
	Social Foresty Methodology & IPM
	02 days
	6/8/2006
	Noakhali
	FD & NGO Staff
	26
	1
	27
	SFA & Reputed.
	SFC 
	01 events

	7
	Gender Training
	02 days
	24-25, Jan.-07
	Mainudin Bazer, Site office
	SFG
	9
	27
	36
	Higher Trainer
	TA+FD
	01 events

	8
	Social Foresty Methodology & IPM
	02 days
	20, Feb.-07
	Noakhali
	FD & NGO staff
	23
	1
	24
	SFA 
	SFC
	01 events

	9
	Roadside plantation, Foreshore plantation, Embankment plantration
	01 day
	20, June-07
	Boyer char
	SFG
	27
	2
	29
	SFA, SFC
	FD, TA 
	01 events

	10
	Gender Training for Social forestry group
	1 day
	05, Nov.-07 
	Boyar Char Site Office
	Social Forestry Group
	20
	8
	28
	IGA, SFA
	SFC, GFCB
	01 events

	11
	Gender Training for Social forestry group
	1 day
	06, Nov.-07 
	Boyar Char Site Office
	Social Forestry Group
	21
	17
	38
	IGA, SFA
	SFC, GFCB
	01 events

	12
	Gender Training for Social forestry group
	1 day
	03, Dec.-07 
	Boyar Char Site Office
	Social Forestry Group
	19
	20
	39
	IGA, SFA
	SFC, GFCB
	01 events

	13
	Social forestry Methodology & IPM for FD & NGO staff
	2 days
	25-26, September-07
	Noakhali NRDS Training Centre 
	FD & NGO staff
	26
	4
	30
	SFA & respected facilitator
	SFC
	01events

	14
	Experience sharing visit
	1 day
	28, August &   3, Sept.-07
	Boyer Char
	SFG Members
	36
	19
	55
	SFA, BO, SFC
	-
	02events

	15
	Experience Sharing Exchang Visit
	01 day
	21, April-08
	CM-CDSP
	SFGs
	30
	_
	30
	SEA, ACF
	SFC
	01 events

	16
	Gender Training
	01 day
	11, March-08
	Mainuddin Bazer, Boyer char
	Social Forestry Groups
	21
	10
	31
	IGA
	SFC, GFCB
	01 events

	17
	Gender Training
	01 day
	17, March-08
	Mohammad pur Boyer Char
	Social Forestry Groups
	11
	20
	31
	IGA
	SFC, GFCB
	01 events

	18
	Gender Training
	01 day
	09, April-08
	Mainuddin Bazer, Boyer char
	Social Forestry Groups
	18
	14
	32
	IGA
	SFC, GFCB
	01 events

	19
	Gender Training
	01 day
	23, April-08
	Mohammad pur Boyer Char
	Social Forestry Groups
	9
	21
	30
	IGA
	SFC, GFCB
	01 events

	20
	Gender Training
	01 day
	03, June-08
	Mohammad pur Boyer Char
	Social Forestry Groups
	14
	14
	28
	IGA
	SFC, RO, BO
	01 events

	21
	Workshop on Foreshore Plantation 
	01 day
	26, June-08
	CM site offioe
	Foreshore Group
	27
	9
	36
	SFA,BO, SFC, PACB, ALSA
	IGA, GFCB, RO
	01 events

	22
	Experience sharing visit 
	01 day
	20, August-08
	Mainuddin Bazer, Boyer char
	SFG members
	19
	10
	29
	SFA,SFC,   Beat Officer
	GFCB
	01 event

	23
	Workshop on foreshore plantation
	01 day
	27, August-08
	CM site office
	SFG members
	32
	_
	32
	SFA,SFC,   Beat Officer
	Range Officer
	01 event

	24
	Workshop on forestry, Agro-forestry & Pest control
	01 day
	26, October-08 & 29, October-08
	Boyer char Site office
	SFG 
	35
	25
	60
	SFC, ACF, Beat Officer
	Range Officer
	02 events

	25
	Workshop on forestry, Agro-forestry & Pest control
	01 day
	12, Nov.'-08 
	Boyer char Site office
	SFG 
	30
	0
	30
	SFC, ACF, Beat Officer
	Range Officer
	02 events

	26
	Gender Training
	01 day
	27, January-09
	Mainuddin Bazer, Site Office
	SFG 
	7
	23
	30
	IGA
	TA & Beat Officer
	01 event

	27
	Workshop on forestry, Agro-forestry & Pest control
	01 day
	25, February-09 & 10, March-09
	Boyer char Site office
	SFG 
	34
	26
	60
	SFC, ACF, Beat Officer
	Range Officer
	02 events

	28
	Exchange visit for SFG
	01 day
	17, March-09
	Boyer char Site office
	SFG 
	18
	12
	30
	SFC, Beat Officer
	Range Officer
	01 event

	29
	Forshore Plantation
	01 day
	08 & 29 April-09
	Boyer char Site office
	SFG 
	36
	22
	60
	ACF, Beat Officer
	Range Officer
	02 events

	30
	Gender Training Social Forestry Group
	01 day
	19, October-09
	Mainuddin Bazer, Site Office
	Social Forestry group members
	12
	18
	30
	IGA
	SFC, GFCB. Beat Officer
	01 event

	31
	Workshop on Forestry, Agro-forestry and Pest Control
	01 day
	28, October-09
	Mainuddin Bazer, Site Office
	Social Forestry group members
	20
	10
	30
	SFC, AEO, Beat Officer
	Range Officer
	01 event

	32
	Workshop on Gender Report
	01 day
	08, November-09
	Mainuddin Bazar, Site Office
	Representative of WMG, SFG, FF & NGOs
	15
	15
	30
	APC, IGA
	XO, BWDB
	01 event

	33
	Workshop on Foreshore Plantation
	01 day
	24, May/10
	Mainuddin Bazar, Site Office
	Foreshore Social Forestry group members
	16
	11
	27
	SFC, PACB, Range Officer, Beat Officer
	0
	01 event

	34
	Workshop on Foreshore Plantation
	01 day
	25, May/10
	Mainuddin Bazar, Site Office
	Foreshore Social Forestry group members
	22
	3
	25
	SFC, PACB, Range Officer, Beat Officer
	0
	01 event

	35
	Coastal Nursery and Social Forestry
	03 days
	2005-2009
	Boyerchar Slite office
	SFG
	1031
	769
	1800
	ACF, SFA, SFC, PACB, Range Officer, Beat Officer
	0
	36 events
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