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Acronyms and Abbreviations

CBD-I

Char Baggardona-I

CBD-II
Char Baggardona-II

CBT

Char Bhatirtek

CM

Char Majid

CDSP

Char Development and Settlement Project

DW

de-watering

GIFT

genetically improved farmed tilapia

ha

hectare

HH

household

HYV

high yielding variety

kg

kilogram

m

meter

MP

muriate of potash

Tk

taka, Bangladesh currency

TSP

triple super phosphate

TW

tube well

Glossary of Terms

char


new land developed by alluvial silt/sand

clustered village
planned settlement developed by the project around a pond

harra


indigenous device to shake pond water with rope and bamboo

khal


canal, creek

killa


raised earthen mound, used by people at the time of tidal surge

shukhee poribar
name of a clustered village; meaning happy family

Cultured Species of Fish
Common Carp

Cyprinus carpio
Golda


Macrobrachium rosenburgii
Grass Carp

Ctenopharyngodon idella
Katla


Catla catla
Mrigel


Cirrhinus mrigala
Nailotica

Oreochromis nilotica
Rui


Labeo rohita
Shar Puti (rajputi)
Puntius gonionotus
Silver Carp

Hypophthalmichthys molitrix
Conversion

1 acre

= 0.40 hectare

1 hectare
= 2.47 acre

1decimal
= 0.01 acre

1 Tk

= 0.0417 Dfl, 0.0206 US$
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1.
Introduction

Fishing in the khals and in the estuary is an important activity for the char population.   Although, agriculture is the predominant source of livelihood, fishing is a secondary source of income for many households.  Traditionally, pond aquaculture has not been extensively adopted by the char population.  With the passage of time, more and more people are exploiting the productive potentials of ponds.

Ponds in the char are available mostly as by-product of house-building activity.  People need earth to make a homestead platform for a house, kitchen garden and courtyard.  The homestead platform is usually one meter higher than the cropland. Earth for raising the homestead platform is collected by excavating ditches.  Ditches containing water (seasonally or round the year) are commonly known as ponds.  Earthwork involves a substantial amount of labor.  Thus the size of the homestead and consequently the size of the pond has a positive correlation with the economic status of the household.

2.
Ponds in the Chars
According to a land survey carried out by the Char Development and Settlement Project (CDSP) in 1995-96, the total area of ponds inside the three polders (Char Baggardona-II, Char Majid and Char Bhatirtek) accounts for 3.4% of total land area under “private use” (see table 1).
  About one-fifth of the households occupying khas land possess a pond.  It is likely that many more households possess “ditches” which may eventually become “ponds”.   It may be assumed that many households will excavate a pond  (or turn ditches into ponds) when they start receiving a legal title on their land.  As the excavation of ponds is costly, people seem to be reluctant to invest unless there is security of ownership.
  

The average size of pond, according to the findings of the land survey, is 0.25 acre (see table 2).   It may be mentioned that the average size of non-derelict ponds in Bangladesh is 0.24 acre.
  The majority of the households possess a small pond of up to a quarter of an acre.   The bottom 20% households (with respect to the size of pond possessed, i.e., up to 0.10 acre each) possesses 6% of pond area, while the top 8% possesses 24% of pond area, each pond in this category being more than 0.5 acre in size (see table 3). 

The situation has undergone some change during 1995-98.  As many as 34 clustered villages were created with one communal pond of about 1.5 acre in each clustered village.   Besides, more people have excavated new ponds or re-excavated their old ponds/ditches.

A survey of 123 fishponds undertaken by CDSP in 1998 revealed some interesting characteristics of the ponds in the chars.
  These are summarized below:

(a) Among the surveyed farmers, 104 (85% owns/possesses pond individually, 18 farmers (15%) have joint ownership/possession and one (1%) rented a pond individually (see table 4).

(b) The highest proportion of ponds (34%) is 6-10 years old.  Another 28% are 11-15 years old.  There are few ponds (6%) which are quite old, aged more than 25 years, in Char Baggardona-II and Char Majid.  This means that land is mostly new and pond aquaculture is a recent phenomenon (see table 5).

(c) As many as 61% of ponds have10 feet or more (above 3m) water during the monsoon.  The depth of pond has a somewhat positive correlation with the age of the pond.  Among the older ones, more ponds have a monsoon water level of 10 feet or more, i.e., above three meters (see table 6).

(d) The majority of the ponds (70%) is seasonal and dries out at different times, particularly between February and May (see figure 1).   Perennial ponds are mostly above three meters deep and about half of these are four meters deep or more (see table 7).
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3.
Pond Aquaculture: Baseline Situation

Some baseline data were collected in 1994-95 from 45 farmers possessing a fishpond, 17 in Char Baggardona-II, 17 in Char Bhatirtek and 11 in Char Majid.  Later on, a group of demonstration farmers were selected from amongst them.  At least six of them had natural stocking in their ponds.  Among the rest, 31 farmers released fingerling/fry of different species, ranging from one to seven by each farmer.   Average number of species cultured in respective ponds was five.  The most popular species were Katla and Tilapia cultured by 84% farmers, followed by Rui (74%), Grass Carp (45%) and Silver Carp (42%).   

Rice bran was the most widely used fish feed (74% farmers), followed by straw (39%) and grass (34%).  One farmer has been found who used banana leaf as fish feed.  Extent of fertilizer use was very low.  Only 6% farmers used TSP and cow dung and another 3% used urea.  Only one farmer (3%) treated the pond with lime (see table 8).

4.
Demonstration Program of CDSP

1995-96

CDSP planned a demonstration program for pond aquaculture in 1995 with 20 farmers: ten in Char Baggardona-II, five in Char Majid and five in Char Bhatirtek.
   However, demonstration could not take place in three ponds in Char Bhatirtek as these ponds were flooded by the tidal surge of 16 April 1995.  The average size of pond possessed by the farmers was 0.14 acre, the range being 0.07 acre to 0.30 acre. Training on pond aquaculture was given to 17 male farmers possessing demonstration ponds in June 1995.  Subjects covered in the training were pond selection, preparation, stocking ratio, transportation of fingerling, size of fingerling at stocking, method of releasing fingerling in the pond, application of feed and fertilizer and pond management.  Separate training sessions were arranged for women members of those households in Char Baggardona-II in October and in Char Majid in December.  Resource persons from the Department of Fisheries imparted the training.  

Efforts were made to develop selected demonstration ponds.  After making an inventory of ponds, lime was applied at the rate of 1 kg per decimal (0.01 acre) of land in all demonstration ponds to achieve the desired pH level.  This was followed by the application of cow dung at the rate of 5 kg per decimal of land for facilitating the growth of phytoplankton and zooplankton.  Chemical fertilizers namely, urea, TSP and MP were also applied at the rate of 150, 75 and 20 grams per decimal respectively.

CDSP supplied lime, fingerling, fertilizer and also some feed (mustard oil cake) to demonstration farmers free of cost.  Average stocking ratio was 23 fingerlings per decimal (that is, 2,300 per acre) of land, ranging from 17 to 26 per decimal.  Rui was stocked to the highest proportion followed by Silver Carp, Bighead, Shar Puti and Mrigel.

Average period of culture was 218 days (slightly over seven months).   The period ranged from 132 days to 288 days for different ponds.  It was decided to extend financial assistance to re-excavate demonstration ponds to make year-round fish culture possible.

1996-97

Farmers selected for aquaculture demonstration in 1995 continued to participate in the following year.  A program for re-excavation of demonstration ponds was planned with a view to maintain a minimum depth of water of about one meter throughout the year.  This would allow extension of the growing period of fish and would have positive impact on productivity.   In a typical homestead, this means that the pond should be excavated to an average depth of more than three meters.  The re-excavation work was funded by the project, to the extent of Tk 20,000-25,000 per pond with an area of about 600sq.meter (roughly 0.15 acre or 0.06 ha).  It was planned to re-excavate none ponds of which the work started for five ponds in May 1996.

CDSP continued to support the farmers by supplying fingerlings, fertilizers and mustard oil cake.  It was difficult to maintain the recommended stocking ratio.  Farmers were tempted to stock more fingerlings then those supplied by CDSP.  Among the species were Bighead, Shar Puti, Mrigel, Rui, Katla, Grass Carp, Silver Carp and Nailotica.  An analysis of stocking in 10 demonstration ponds in Char Baggardona-II shows that the average stocking ratio was 56 fingerlings/fry per decimal of water area.  This includes 36 fingerlings supplied by CDSP, eight from the old stock and 12 stocked by the farmers themselves.  Farmers believe that a higher level of production can be achieved by increasing the stocking ratio.

For expansion of aquaculture in the chars, 100 farmers were selected, 5 from the neighborhood of each demonstration farmer.  The idea was to disseminate aquaculture technology and management practices to a larger audience through the demonstration ponds.   The average size of ponds possessed by listed farmers was 0.13 acre, the range being 0.02 acre to 0.39 acre.  

1997-98

Input support to demonstration farmers continued.  Also 100 “extension farmers” were brought under the network of CDSP.  They also received inputs free of cost, such as,   fingerlings of Silver Carp, Bighead, Rui, Mrigel, Shar Puti, Grass Carp and Nilotica.  Besides, farmers released fingerlings from their own sources too.  The average number of fingerlings released by farmers per decimal of water area was 60, of which 42 from CDSP and 18 from their own sources.

Paddy-cum-fish was tried with two farmers in 1996-97 and three farmers in 1997-98 in Char Baggardona-II.   In 1997-98, total area cultured by three farmers was 1.01 acre (0.41 ha).  Stocking of fingerlings, Karpio and Shar Puti, was done in August 1997 at the rate of 70 fingerlings per decimal of land area.   Fish was harvested till November 1997 (two farmers) and till February 1998 (one farmer).

1998-99

CDSP shifted from individual approach to group approach in the course of 1998.  Initially four groups were selected, two in Char Majid and two in Char Bhatirtek.  Later on, two old clustered villages (Shukhee Poribar in Char Bhatirtek and Killa no. 4 in Char Majid) were added to the list.  It was planned to cover 58 ponds in Char Bhatirtek (57 individual ponds and one common pond) and 42 ponds in Char Majid (40 individual ponds and two common ponds).  Daylong training was provided to members of these six groups.  Both male and female members of households possessing pond in those groups were given training by the officials of the Department of Fisheries in June-July 1998.  This year, CDSP did not supply any input except training.  Content-wise, this was an extension program based on the experiences of the demonstration program implemented in the previous years.  Old demonstration farmers, however, continued on their own.

CDSP procured 2000 GIFT (genetically improved farmed tilapia) fingerlings from the government hatchery in Mymensingh and stocked these in a nursery pond in Char Baggardona-II.  These were then distributed free of cost to interested farmers who were willing to grow these for breeding purposes.

A three days’ training course on pond aquaculture was arranged in March 1999 for 15 NGO staff who are presently implementing a community development program within the framework of CDSP.  Resource persons from the Department of Fisheries imparted the training.  The trained NGO staff are involved in training the members of beneficiary groups. 

5.
Nursery Pond

There is no hatchery in the chars where CDSP is working.  Mortality of fingerlings while carrying from the source to the stocking pond is quite high, almost 20-25%.  CDSP provided financial and technical assistance to one nursery farmer in Char Baggardona-II. The nursery pond was commercially viable.  The same farmer continued to operate the nursery pond in the following year.  Three other farmers also started a nursery pond of their own in 1998-99.  They received technical advice from extension staff of CDSP.

6.
Pond Management

Demonstration farmers were encouraged to apply different types of feed based on species and number of fingerlings stocked.  Wheat bran and mustard oil cake was applied at the ratio of 1:1 during the first two to three weeks.  Rice bran and mustard oil cake was applied thereafter at the ratio of 2:1.

Harra pushing was done regularly for increasing the level of dissolved oxygen in the water.  Netting was done occasionally for collecting samples to check the growth of fish.  Length and weight of each species were recorded and the incidence of disease was checked.  Occurrence of ulcerative syndrome disease was detected in eight demonstration ponds in the first year.  The disease was cured by applying lime at the rate of 300 grams per decimal of pond area.

7.
Production

Ponds had a very low level of production before the inception of CDSP.  According to 1994-95 baseline data, average yield per ha was 485 kg.
  This was much lower than the national average of 1,820 kg per ha in the corresponding year.
  In the first year of CDSP intervention (1995-96), the yield of fish in demonstration ponds was 1,124 kg per ha.
  Yield further increased to 2,014 kg in 1996-97 and to 3,351 kg in 1997-98 (see figure 2, table 9).
 

[image: image2.wmf]Figure 2: Fish yield in demonstration ponds
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For some ponds, the level of yield might have reached a point of saturation.  Wide variation in yield among the farmers is indicative of the extent to which pond management practices were adopted by different farmers. 

One may wonder, however, whether this level of production can be achieved in ponds under “farmers’ condition”.   What has been possible in demonstration ponds in a relatively short span of time, may not be possible under normal management practices or may be possible only in the long run.  Access to free inputs, training and motivation of extension staff and regular supervision and monitoring definitely contributed to a seemingly high level of production in demonstration ponds.  It may be mentioned that the average yield of fish in those ponds in 1998-98 (after CDSP support was withdrawn) dropped to 2,068 kg per ha.

It may be mentioned that yield of fish under traditional management practices is much lower in the char areas compared to those achieved in demonstration ponds under better management practices.   Field data show that the average yield of ponds not covered by the demonstration/extension program of CDSP was 1,316 kg and 1,415 kg per ha in 1996-97 and 1997-98 respectively (see table 10).  Yield is higher in clustered village ponds in Char Baggardona-I where the ponds are relatively older (more than 10 years) and in ponds managed by members of NGO groups.
   Ponds belonging to the later category had been brought under the demonstration program of CDSP in 1998-99. 

8.
Costs and Returns

Rate of return on investments is very high compared to other forms of land use, particularly field crops.  However, pond aquaculture necessitates quite some investments at the outset for excavation.  Afterwards, costs are low compared to annual income.  Analysis of data of consecutive two years (1996-97 and 1997-98) reveals that the ratio of cost to return (financial cost) is as high as 1:5.  Capital cost of excavating a pond may be ignored in most cases, as it seems to be a byproduct of homestead raising endeavor.  Ponds (or ditches) are already there.  The question is to put these into productive use.  According to available data of the latest demonstration season (1997-98) for old demonstration farmers, average cost per ha was Tk 33,956 and the average value of production per ha was Tk 163,795 (see table 11).

9.
Economics of Paddy-cum-Fish

Three farmers from the whole population were involved in paddy-cum-fish culture under the guidance of CDSP.  Two farmers cultivated local variety of paddy (kajalshail and gigoj) and the other HYV (BR-22) in 1997-98.   All of them cultured Common Carp (Carpio) and two released fingerlings of Shar Puti too.   Average yield of paddy was 1,969 kg per ha and that of fish was 357 kg per ha.   While the average yield of paddy is similar in other farms, the fish culture brings an additional income with minimal cost, that is, the cost of fingerling only (for details, see table 12).  

10.
Significance of Pond Aquaculture

A pond is an important source of livelihood as shown in a fisheries survey undertaken by CDSP in all the polders including Char Baggardona-I in February-March 1998.  The main purpose of the survey was to obtain some general information on ponds and use of ponds on the one hand and to assess the extent of adoption of aquaculture technology and management practices on the other.   A pre-designed questionnaire was used to obtain information from 123 sample households.  Amongst them were 19 demonstration farmers (old), 20 extension farmers affiliated to old demonstration farmers, 40 newly selected demonstration farmers (20 members from tube well user groups and 20 members from NGO groups), 40 “control farmers” (not covered by demonstration or extension) and 4 “exceptional farmers” (seemingly doing well, with private initiative).  Among the control farmers, 10 were cooperative groups involved in fish culture in clustered village ponds in Char Baggardona-I.  Among the sample farmers/farmers’ groups, 11 are from Char Baggardona-I, 30 from Char Baggardona-II, 41 from Char Majid and 41 from Char Bhatirtek.

Findings of the survey show that pond aquaculture accounts for a substantial share of income and consumption of the households.  Some major findings are presented below:

(a) Pond aquaculture is a households activity performed by both women and men in many households (about 50%).  One-fourth of the ponds are managed by women almost exclusively (see table 13).

(b) Fish is an important item in the meal.  People eat meal with fish at least four days a week on the average.  Consumption of fish is slightly higher in the winter compared to that in the summer (see table 14).

(c) The majority households do not go for fishing outside the char.   About one-third of the households fishes outside the char occasionally and another one-tenth does this quite often (see table 15).

(d) Pond is the main source of  “table fish”, followed by khal and market.  However, khal fish is more important source of income for households who sell fish (see table 16).

11.
Management Practices

Efforts have been made by the project to introduce improved techniques and management practices for pond aquaculture among the char population.   Answers to some relevant questions were sought in the fisheries survey of 1998.  Data correspond to actual practices in 1997-98 and willingness to apply them in 1998-99 (as the fishery season for 1998-99 had not yet started at the time of survey).  Findings are presented below (see table 17):

(a) Clearing of weeds: Two-thirds of the households clear weeds.  Among the demonstration and extension farmers, this proportion is as high as 90%.  Although more men are involved, women’s participation is substantial.

(b) Application of lime: Two-thirds of the households applied lime.  All demonstration and extension farmers have adopted this practice.  It may be mentioned that lime was distributed to demonstration and extension farmers free of cost.  More farmers (members of new demonstration groups and non-demo farmers) expressed their willingness to adopt the practice in the following season.  Although more men are involved, women’s participation is substantial. 

(c) Killing of predators: Three-fifths of the households kill predator species to protect fingerlings.  There is no difference between old and new demonstration farmers/groups with regard to this practice.  This practice is not likely to increase.  Although more men are involved, women’s participation is substantial.

(d) Application of cow dung: About four-fifths of the households use cow dung in their ponds.  Almost all demonstration and extension farmers use it.  The extent of use of cow dung is likely to remain the same in future.  Although more men are involved in this work, women’s participation is substantial.

(e) Application of urea: About half of the households use urea.  This practice is common among the demonstration and extension farmers (they received urea from the project free of cost).  Although more men are involved, women’s participation is substantial.

(f) Application of TSP: About half of the households apply TSP.  Almost all demonstration farmers and the majority of extension farmers practice it.  Although more men are involved, women’s participation is substantial.

(g) Preparation of fertilizers: More people apply fertilizers in the form of “solution” (mainly by women) than in the form of “powder” (mainly by men).  Majority of the demonstration and extension farmers uses “solution”.  

(h) Reasons for not using fertilizers: Amongst those who do not apply fertilizers indicated the cost of fertilizers as a major reason for not doing so.  Some households do not use fertilizers for “hygienic reason”.

(i) Application of grass: Half of the households apply grass to the pond.  Although more men are involved, women’s participation is substantial.  The majority of them expressed their willingness to do it everyday.

(j) Use of rice bran: More than four-fifths of the households apply rice bran to the pond and half of them do it on a daily basis.

(k) Use of mustard oil cake: About half of the households apply mustard oil cake to the pond.  Although more men are involved, women’s participation is substantial.  All demonstration farmers apply oil cake and, except a few, do it everyday.

(l) Use of straw: About one-third of the households apply straw or other vegetation to the pond.

(m) Method of application of feed: Some households apply feed directly and some soak it before applying.  The proportions of households doing it either way do not vary significantly.

12.
Extension Messages

Broad extension messages delivered by CDSP for the char population with respect to pond aquaculture may be summarized as follows:

· Application of lime

· Pond stocking

· Application of fertilizers

· Preparation and application of feed

· Deepening of  pond to 12 feet

Farmers’ attitude toward these messages is, in general, positive.  However, the majority households mentioned that they would not invest in further deepening of their respective ponds (up to 12 feet).  With respect to application of lime and pond stocking, there is hardly any attitudinal difference between demo/extension farmers (both old and new) and “control farmers” (others in the char).  With respect to application of fertilizers and preparation and application of food, demo/extension farmers responded positively to a slightly higher extent than the “control farmers” (see table 18).  This may be considered as a direct impact of training.

13.
Exposure 

Exposure to CDSP remained limited mainly to demonstration farmers.  Although most of the “control farmers” heard about CDSP activities, 30% of them visited a demo farm and 20% of them talked to a demo farmer (see table 19).

Obviously, the demonstration and extension farmers had the scope and the privilege to get exposure on the program more than others.  Members of demonstration groups who were brought within the purview of CDSP since 1998-99 have also been getting benefits of exposure.   Others, however, remained largely outside.  This means that, extension messages remained mostly among the individuals covered by the demonstration program.  This probably validates the hypothesis that individual-to-individual contact does not help much in rapid dissemination of extension messages to a wider audience.  This has significantly contributed to the shift of emphasis from the “individual approach” (during 1995-96 to 1997-98) to the “group approach” (1998-99).  The underlying assumption is that groups, particularly those organized by the NGOs, are able to carry messages more effectively to members of other NGO groups through horizontal linkage.

Farmers feel that they have benefited most from attending training or meetings, followed by farm visit by extension officials (CDSP), visit to a demonstration pond and talking to a demonstration farmer (see figure 3).  While the demonstration and extension farmers attached the highest importance to training or meeting, “control farmers” mentioned that they had benefited most by visiting a pond of a demonstration farmer (see table 20).

[image: image3.wmf]Figure 3: Perception about benefit from CDSP program
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14.
Limiting Factors

Char areas have certain constraints.  Observations show some of these may be overcome if certain steps are taken.  These have been tried through the demonstration program of CDSP over the years.   Major limiting factors are briefly mentioned below.

Water retention

Water retention capacity is low.  Water remains in most of the ponds for about six months only.  While it is enough for certain species like Galda, Tilapia and Shar Puti, which require 18-20 weeks to grow, a period of nine months is required to complete the growth cycle of carp species (Indian Major Carp and Chinese Carp).  Besides, two to three meters of water is needed for carp varieties to grow.  As most of the ponds in the chars are seasonal, carp species are recommended only for perennial ponds.

Seepage

Coarse sandy soil causes more seepage, which further aggravates the problem of water retention.  To minimize the problem, more organic manure is to be applied.  Use of cow dung, compost and green manure (dhaincha) is recommended.

Pond size

For stocking ponds, a minimum size of 0.33 acre (0.13 ha) is often recommended.   But this is not possible under char conditions where ponds are excavated primarily for collecting earth for making a homestead platform.  Ponds are small in size.   A survey of 120 ponds selected for demonstration and extension program under CDSP during 1995-97 shows that the average size was 0.13 acre (0.05 ha).  Findings also do not prove that the size of pond is positively correlated with yield.  

15.
Major Observations

Farmers are often captive of certain traditional values, ideas and practices, which can affect the productivity negatively.  Training and motivation can improve the situation.  Some of these practices and ideas are mentioned below:

(a) Farmers tend to stock more fingerlings than what is recommended, based on a naïve idea that it would maximize the output, which is contrary to reality.   It may be mentioned that farmers often try to keep as many fingerlings as possible in the pond anticipating that some would eventually die.  It has been observed that about 25% of the fingerlings die after stocking.

(b) Farmers are found to stock species of their own choice.  Tilapia is the most common species which they stock expecting quick growth and frequent harvest to meet day to day consumption requirement.  Tilapia is not recommended for perennial ponds where carp varieties are cultured as it hampers the growth of carp varieties.   

(c) Farmers tend to apply more feed than what is required undermining the fact (often due to ignorance) that unused feed create problem through decomposition.

(d) Many farmers are prejudiced against the application of cow dung to the pond as the pond water is also used for other domestic purposes.

16.
Lessons Learnt

(a) A minimum water level of one meter throughout the year is recommended.  This helps in extending the growing period of fish and has positive impact on productivity.  Hence, the farmers should be encouraged to re-excavate their ponds to the desired depth if they intend to culture carp varieties.

(b) While training farmers on pond management, cultural practices of the people should be borne in mind.  The example of using cow dung may be cited in this respect.  Although the use of pond water should not be recommended for any domestic purpose because of hygienic reasons, still the people use it for almost all purposes except drinking.  A pond is a part of household life.  Application of cow dung should be recommended in those cases where there is a tube well “within reach” and the people are aware of the hazard of using pond water for domestic purpose.

(c) In the perception of the people, training has been found to be the single most critical factor contributing to higher productivity.

(d) Exposure to demonstration ponds and discussion with demonstration farmers helps other farmers to get acquaintance with improved technology and management.  A group of demonstration farmers, thus, forms the nucleus of technology dissemination to a larger population. 
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� A plot to plot land survey was carried out on khas land.   Among the households occupying khas land inside the polder, some have homestead outside the khas area (or even outside the polder). 


� The process of transferring land title officially to the char dwellers have already started and is expected to be completed in 1999.


� Bangladesh Bureau of Statistics, Report of the Survey of Ponds, Dhaka, 1989.


� CDSP, Fisheries Survey, 1998.  The survey included samples from four polders including Char Baggardona-I.


� At the time of survey, official process of land settlement was ongoing and hence most of the farmers have not yet received de jure title on land.  However, settlement of land including ponds in CBD-I was given officially, though in the name of cooperatives, in the mid-eighties.


� CDSP is a multi-sectoral project having a component on “productive development” which includes, among others, development of fisheries for the char population.


� CDSP, Productive Development Sector Annual Report 1995-96, Technical Report No. 5, 1996.


� While calculated yield per ha, ponds with natural stocking have not been considered.


� Bangladesh Bureau of Statistics, 1997 Yearbook of Agricultural Statistics of Bangladesh,  Ministry of Planning, 1998.


� CDSP, Technical Report No. 5, 1996.


� Field monitoring statistics collected by CDSP.  Data correspond to the same group of demonstration farmers.


� CDSP withdrew input support from the old batch of 20 demonstration farmers in 1998 and started developing another batch of farmers belonging to 6 groups within the framework of a “group approach”. 


� CDSP Fisheries Survey, 1998.
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		Table 9: Fish yield in demonstration ponds

		Polder		Kg/ha

				1994-95		1995-96		1996-97		1997-98		1998-99

		Weighted average		485		1,124		2,014		3,351		2,068
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		Table 20 : Perception about benefit from CDSP program

		Most beneficial		DF		EF		DG		CF		ExcF		Total		%

		Visit a demonstration pond		1		6		4		7				18		21%

		Talk to a demonstration farm				1		7		3		1		12		14%

		Participate in field day				1								1		1%

		See CDSP video				1		4		1				6		7%

		Attend training or meeting		17		8		5		2				32		38%

		Farm visit by CDSP-staff		3		4		11		1				19		22%

		Total		19		20		31		14		1		85		100%

		Multiple answers were recorded

		Source: CDSP Fisheries Survey 1998
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		Table 20 : Perception about benefit from CDSP program

		Most beneficial		%

		Visit a demonstration pond		21%

		Talk to a demonstration farm		14%

		Participate in field day		1%

		See CDSP video		7%

		Attend training or meeting		38%

		Farm visit by CDSP-staff		22%

		Total		100%
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		Table 7: Month of drying out versus depth

		Depth (feet)		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		Never

		%		2		5		2		7		19		25		9		1		30
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