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1. A small waterbody lying in derelict condition, which can be easily rehabilitated for fish farming practices. 2. A freshly cleaned
small waterbody (pond) to be used for fish farming through the efforts of the project. 3. Organic manure being applied to augment
fish growth in farmed ponds in the project area. 4. Happy household members with silver carp catch from farmed ponds after one
year of culture. 5. Fingerlings harvested from a farmer-operated small nursery pond for sale to neighboring farmers for growout operations in the project area. 6. Small waterbody used for bathing and washing cattle. 7. Jute retting, an impottant use of waterbodies. 8. Pond being brought under improved aquaculture practice in the project area.

ABSTRACT
A survey of 1,300 ponds and ditches, averaging about 1,200 m2, in two areas of
Bangladesh was made in 1991 to determine their potential use for aquaculture.
Nearly 50% of these small waterbodies were individually owned and operated. The
remainder, which covered 70% of the waterbody area, was under multiple and public
(khas) ownership, often regarded as hindrances to adoption of improved aquaculture practices. Some 65% were being used for aquaculture, but less than l0lo
of them used good
husbandry methods.
Nearly three-quarters of the waterbodies could retain 0.9-1.2 m depth of water during
the dry season and were useful for fish farming, although most are subject to other uses
also, especially bathing and washing.
In nearly all farmed waterbodies, carps (Labeo rohita, Catla catla and Cirrhinus
mrigala) were used with average yields of 270-280 kg.ha-l. Productivity of ponds decreased with increasing pond size and with increasing numbers of owners of the pond.
A few of the pond operators reported that lack of understanding among the co-owners
(29%) and inadequate working capital (33%) were the main impediments to adoption of
aquaculture in small waterbodies. However, no major structured alterations would be necessary in ponds currently used for or having potential for fish culture to initiate better fish
farming methods.
Very few of the pond operators received extension advice, although most would invest
in aquaculture if pond extension services were available.
It appears that the prospects to improve aquaculture in small waterbodies in Bangladesh are bright, especially if short-cycle species are used in the smaller or seasonal
waterbodies.
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Status and Potential of Aquaculture
in Small Waterbodies (Ponds and Ditches)
in Bangladesh
INTRODUCTION
In Bangladesh, the fisheries sector accounts for 3% of GDP, 8% of gross value added
of the agricultural product, 71% of animal protein intake and more than 11% of export
earnings. About 8% of the population depends on fisheries for its livelihood and about
73% of the households are involved in subsistence fishing in floodlands (areas that intermittently get flooded during monsoon rains). Although some surveys have claimed that per
caput daily consumption of fish has either stabilized or improved, a widening of gap in the
consumption of fish between urban and rural areas has been evident over time (World
Bank 1991). This indicates deteriorating nutritional standards in rural households. The
Government of Bangladesh (GOB) has recognized the importance of the fisheries sector to
the national economy and has set a target of doubling fish production by the year 2000.
Between the two broad categories of fisheries environment, namely, inland and marine,
the former is dominant in terms of its contribution to total national fish production. During
1988-89, inland fisheries contributed 72.3% of the total fish production of 840,000 t, of
which 50.5% was from inland capture and 21.8% from inland culture. There has been a
declining trend in the production from inland capture fisheries in recent years. Stocks have
declined due to factors such as construction of dams, drainage and irrigation schemes,
and pollution from agricultural and other sources, siltation of rivers and "haors" (natural
depressions), and excessive fishing pressure. The share of inland capture fisheries thus
declined from 62.6% of total catch in 1983-84 to 50.4% in 1988-89 (World Bank 1991). A
sizeable amount of the current efforts of the government is being directed toward improving and sustaining production from the inland capture fisheries through openwater stocking
programs and management measures.
However, in view of the low production levels that are being obtained currently (704
kg ha-'.year-') from aquaculture (World Bank 1991), there is a clear need to increase fish
production from several thousand small waterbodies (mainly homestead ponds and
ditches) in the countryside through improved fish culture practices. Inland aquaculture
production grew by about 10% per annum during the last five years, most of which was
attributable to simple expansion of production in previously unutilized/underutilized waterbodies. Further improvement of fish production is also viewed as a major means of increasing the fish consumption and purchasing power of the rural households (Chowdhury
et al. 1987). Aquaculture forms part of a major development strategy in Bangladesh with
many local and foreign NGO programs supporting aquaculture development.
In view of the possibility of increasing fish production through aquaculture, a project
entitled 'Socioeconomic Impact of Fish Culture Extension Program on the Farming Systems of Bangladesh' has been undertaken jointly by the lnternational Center for Living
Aquatic Resources Management (ICLARM) and the GOB, with financial assistance from
the lnternational Fund for Agricultural Development (IFAD) and the Danish lnternational
Development Agency (DANIDA). The overall objective of the project is to examine the
likely impact of the introduction of improved fish culture practices on rural households and
communities. The project intends to provide extension assistance to pond operators in
selected unions (village units) for adoption of modern fish culture methods: stocking,
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Fig. 1. Map of the study area (Kapasia and Sreepur).

feeding and fertilization. The project also aims to develop a viable and sustainable extension methodology for fish culture in small waterbodies.
This report describes a survey of small waterbodies (ponds and ditches) conducted to
help formulate the extension program and to generate benchmark data regarding use and
productivity of the small waterbodies of the project area. Ponds are here defined as
closed waterbodies bigger than 80 m2, generally constructed around the homesteads and
having near-rectangular shapes. Waterbodies less than or equal to 80 m2, with irregular
shapes were referred to as ditches. The project area covers six selected unions from two
thanas (subdistricts), namely, Kapasia and Sreepur under the district of Gazipur. The
selected unions are Barishaba, Chandpur, Rayed and Torgaon from Kapasia thana and
Bormi and Gazipur from Sreepur thana (Fig. 1).
Data Collection
Fig. 2 shows the design for conducting the socioeconomic survey and monitoring
activities. The survey enumerated all the seasonal and perennial ponds and ditches having
a land area (inclusive of water area) of 2 decimals (80 m2) or more, irrespective of their
current status of use. A total of 634 ponds and ditches (hereinafter called waterbody) in

Kapasia and 670 waterbodies in Sreepur were surveyed. For each union, a map showing
the location of the ponds and ditches was prepared during the survey (Appendix I, Figs.
1-6). Basic information such as pond characteristics, pattern of ownership and utilization
of the waterbodies, physical and socioeconomic problems of fish culture, and present level
of aquaculture technology, extension services and production from the waterbodies were
obtained through the use of a predesigned questionnaire (Appendix 11). During the course
of data collection, each of the individual waterbodies was physically identified and their
sizes (length and width) were measured. Each of the waterbodies was given an identification number. Most of the data on production and species composition were based upon
the recollection of farmers and refer to the year 1989-90.
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Fig. 2. Design of the fish culture extension impact study.

Data collection in the four unions of the target thana began in the first week of February 1991 and continued until the end of the month. The same procedure was carried out
in the two unions of the control thana during the second half of March 1991 and continued up to the middle of April 1991. In each of the target unions, data were collected by
one field investigator assisted by one field assistant (extension staff). In each of the control unions, the same procedure was carried out by two field investigators. Research officers closely supervised the entire data collection process. A few (5%) of the pond operators were re-interviewed to check for consistency of the data, especially with regard to
production data.

Survey data were checked, verified and coded by the field investigators and research
officers. Data consistency was also checked by computer. Data processing and tabulations
were done on computer using the SPPSSJPC package.
Analytical Framework
Survey data were analyzed by using simple statistical techniques, such as frequency
distribution, simple mean and percentages. Simple cross tabular techniques were applied
to interpret data. Most of the analyses were done by type of waterbody, e.g., ponds and
ditches. Contrary to ponds, ditches are normally not systematically maintained and are
usually the unintentional by-products of some other activity, such as road building and
elevation of homestead land. Ponds were further categorized as small, medium and large
which were defined on the basis of water areas ranging from less than 600 m2, 601-1,200
m2 and above 1,200 m2, respectively.

GENERAL PROFILE OF THE STUDY AREA
Household Characteristics
Kapasia and Sreepur, both under the district of Gazipur, are typical of the more than
450 thanas of Bangladesh, having total land areas of 352 and 462 km2, respectively.
Average population density though higher in Kapasia (712 persons per km2) than in
Sreepur (517 persons per km2), was lower than the national average (800 persons per
km2). The total number of household per km2 was also higher in Kapasia (124) than in
Sreepur (88) (Table 1). However, the average family size was almost the same (about six)
for both the thanas (Table 1). The literacy rate in Kapasia (23%) is higher than that of
Sreepur (17%).
The two thanas have more or less a similar
distribution of farm-size classes and other
70
household characteristics (Table 1). Nonfarm
households (families with less than 200 m2 of
cultivated area) and small farms (households
Kapaslo study Unions
50
having a farm holding of 200-6,100 m2) comprised the majority of the households (61% in
40
Kapasia and 59% in Sreepur) in both thanas.
In the unions studied, they comprised more
30
than 70% of the total households. While the
proportion of nonfarm households to total
20
households was higher in Sreepur (20%) than
in Kapasia (16%), small farms constituted 43%
in Kapasia as compared to 38% in Sreepur.
The proportion of medium farms (households
o Nonfarm Srnoll farm Medium Lowe farm Labor Cottage
househorn ~ O W ~ O I t~ o m household household industry
having farm holdings of 0.61-3.03 ha) was
household
equal in both the thanas. Larqe farms (houseFig. 3. Proportion of households in Kapasia and Sreepur
h&Js having farm holdings
3.03
under different farm and occupation categories.
ha) account for only 2% in Kapasia and 3% in
~ r e e p u r(Fig. 3). a

Table 1. Key information about the unions and thanas studied (Kapasia and Sreepur).

Information
categories

All
Kapasia
unions
of
Barishaba Chandpur Rayed
Kapasia

Torgaon

All
unions
of
Sreepur

Total

Sreepur
Bormi

Gazipur

Total

Area (km2)
Population
('000s)
Population
density
(No:km2)
Total No.
householdsa
No. of nonfarm
households
No. of farm
householdsb
small
(0.02-0.6 ha)
medium
(0.6 1-3.03 ha)
- large
(>3.03 ha)

-

No. of households
with cottage
industries
No. of
agr~cultural
labor
householdsC
Literacy rate (%)
-

-

-

-

-

aFigures in parentheses indicate percentages.
b~ouseholds
with less than .02 ha of cultivated land are treated as nonfarm households.
CHouseholdswhose main part of income comes from working as agricultural wage labor are considered as agricultural labor households.
Source: The Bangladesh Census of Agriculture and Livestock: 1983-84, Bangladesh Bureau of Statistics, September 1988.

Again, 36-40% of the households derive a major portion of their income from work as
agricultural laborers. This reveals that, among the farm households (having a farm holding
of more than 0.02 ha), there exists a group of households whose major income was
derived from work outside the farm; agricultural wage labor (Fig. 3). Furthermore, between
4 and 7% of the households are engaged in cottage industries in both thanas. However,
there are differences between unions in the same thana; for example the proportion of
such households ranged from as low as 2% in Chandpur to as high as 10% in Rayed,
both in Kapasia thana (Table 1).
As shown in Table 1, there were variations of the household characteristics among the
study unions in both the thanas. Among the four unions studied in the target thana
(Kapasia) the average proportion of nonfarm households to total households was 14O/0,
ranging between 8% (Rayed) and 18% (Torgaon). On the other hand, in the two unions
studied in the control thana (Sreepur), 27 and 24% of the households in Bormi and
Gazipur, respectively, were nonfarm households, the average being 26%. The proportion

of medium and large farms was highest (31 and 5%, respectively) in Rayed union of
Kapasia thana. Again, medium and large farms represented a higher proportion in the
Gazipur union than in the Bormi union of Sreepur thana.
Also shown in Table 1, the proportion of agricultural laboring households was highest
in Chandpur (42%) and lowest in Rayed (34%) in Kapasia thana. In Sreepur thana,
however, agricultural laboring households were higher in Gazipur (44%) than in Bormi
(37%). Amongst the unions of both thanas, there was variation with respect to literacy
(Table 1).
Cropping Pattern and Cropping Intensity
The net and gross temporary (seasonal) cropped areas were higher in Sreepur than in
Kapasia (Table 2). However, cropping intensity, defined as the ratio of gross temporary
cropped area to net temporary cropped area per annum was found higher in Kapasia
(1.53) than in Sreepur (1.41). Irrigation coverage was only 9.3% of the net cultivated area
in Kapasia as compared to 16.9% in Sreepur. Among the major crops Aus (rainfed) rice,
Amon (wet season nonirrigated) rice, and Boro (dry season irrigated) rice were notable in
both thanas. Cash crops, such as jute, sugarcane and cotton accounted for more than
20% of total net temporary cropped area in both thanas. Minor crops like vegetables,
spices, oil seeds and pulses were also cultivated in both thanas. Cultivation of wheat was
almost absent in both thanas.
Table 2. Cropping pattern, cropping intensity and extent of irrigation in Kapasia and Sreepur.

Information
categories

All
unions
of
Kapasiaa

Study unions of ~ a p a s i a ~
Barishaba

Chandpur

Rayed

Torgaon

All
unions
of
sreepurb

Study unions of sreepurb
Bormi

Gazipur

Net temporary
cropped area (ha)

20,859

2,437

1,795

2,133

2,074

25,108

2,997

3,088

Gross cropped
area (ha)

31,812

3,571

2,297

3,047

3,147

35,304

4,031

5,366

1.53

1.47

1.28

1.43

1.16

1.41

1.35

1.74

9.30

9.80

5.60

7.40

11.70

16.90

25.20

4.60

Cropping
intensityC
% of irrigated

land
% of land under

different crops:
Aus
Aman
Boro
Wheat
Pulses
Cash crop
Oil seeds
Vegetable
Species
Others

Sources:
aThe Bangladesh Census of Agriculture & Livestock, 1983-84,Bangladesh Bureau of Statistics, September 1988.
bunpublished data, Thana Statistical Office, Kapasia and Sreepur, Gazipur.
CRatio of gross cropped area to net cropped area.

Comparison of cropping intensity among unions revealed that in Kapasia thana,
Torgaon union has the lowest (116) cropping intensity (Table 2). In the study unions of
Sreepur, cropping intensity was found higher in Gazipur (174) than Bormi (135). In all the
unions, except the Gazipur union of Sreepur thana Aus, Amon, Boro and cash crops (e.g.,
jute) were cultivated. In Gazipur union, Aus and Amon were the major crops, whereas
Boro and cash crops were cultivated to a very limited extent. Irrigation coverage was also
lowest in the Gazipur union of Sreepur thana and the Chandpur union of Kapasia thana.
Bormi union under Sreepur thana with an irrigation coverage of 25% of land area ranked
highest among all the study unions in terms of percentage area of land under Boro (Table

2).
WATERBODY CHARACTERISTICS AND USE
Distribution of Waterbodies

Table 3 shows the distribution of waterbodies in the six unions studied in Kapasia and
Sreepur. Ponds constituted 89 and 94% of the total count of waterbodies in Kapasia and
Sreepur, respectively. Table 3 also shows the distribution of ponds by different sizeclasses. Among the three size-classes of ponds, small ponds (less than 600 m2 water
area) represented 33% in Kapasia and 44% in Sreepur. Thus, including the ditches, small
waterbodies represented 44% of the total waterbodies in Kapasia and 50% of the total
waterbodies in Sreepur.
Table 4 shows the area of available small waterbodies. The total water area occupied
by the 634 waterbodies in Kapasia is 77.16 ha, while that occupied by the 670
waterbodies in Sreepur was 75.75 ha.
The density of waterbodies (no./m2) varied widely between the two study unions as
well as among the unions within each thana. It may be observed from Table 4 that the
concentration of waterbodies was more pronounced in the unions of Sreepur than in
Kapasia. On average, there were only 4.34 ponds per km2 in Kapasia as compared to

Table 3. Frequency and percentage distribution of small waterbodies in the study unions of Kapasia and Sreepur.
Kapasia
Type of
waterbody

Barishaba

Chandpur

Rayed

Sreepur
Torgaon

Total

Bormi

Gazipur

Pond

- small
(0-600 me)
- medium
(601-1,200 m2)
- large
(above 1,200 m2)
Ditch

All types
-

Figures in parentheses represent percentage of total.

-

-

-

Total

Table 4. Availability of pond waterbodies in Kapasia and Sreepur.
Total
area
(ha)

Waterbody
areas as %
of total
area

Density of
waterbody
(no:km2)

Average no.
of households
per waterbody

Per household water
area (m2)

Per capita
water area
(m2)

Unions
Barishaba
Chandpur
Rayed
Torgaon

22.72
26.33
19.38
8.73

0.57
0.73
0.53
0.26

2.73
7.39
3.69
3.71

43.95
13.80
22.14
33.54

46.80
70.80
26.40
20.40

8.12
13.20
4.00
3.60

SREEPUR

75.75

0.78

6.91

15.89

70.40

12.00

Unions
Bormi
Gazipur

31.45
44.30

0.62
0.96

4.45
9.63

25.51
10.97

53.60
90.00

8.50
17.73

6.91 ponds in Sreepur. The density of waterbody (number of waterbody per km2) was
highest (9.63) in Gazipur union of Sreepur thana and lowest (2.73) in Barishaba union of
Kapasia thana .
Again, on average there were more households per waterbody in Kapasia (25) than in
Sreepur (16). The average number of households per waterbody was the highest (44) in
Barishaba union of Kapasia thana and lowest (11) for Gazipur union of Sreepur thana
(Table 4). Per household and per caput availability of waterbody area were larger in
Sreepur (70.40 and 12 m2) than those in Kapasia (48.80 and 8.44 m2). In terms of per
caput as well as per household availability of waterbodies there are wide variations between the two thanas and among the unions within each thana.
Size of Waterbodies
Table 5 shows the average size of waterbodies in the study unions. The average size
of ponds and ditches in the target thana (Kapasia) was 1,347 m2 and 156 m2, respectively. In the control area (Sreepur), the figures were, respectively, 1,199 m2 and 108 m2.
The average size of waterbodies considering both ponds and ditches together was found
to be 1,217 m2 in the target extension area and 1,130 m2 in the control area. The average size of waterbodies did not vary significantly between the thanas under consideration,
but variations among unions in both thanas were notable (Table 5). Among the four unions from the target thana (Kapasia), the average size of ponds and ditches in Barishaba
(2,084 m2) was almost double from that of Chandpur (990 m2) and almost three times that
of Torgaon (693 m2). Similarly, in the control thana (Sreepur), the average size of the
waterbodies of Bormi (1,385 m2) exceeded that of Gazipur (1,000 m2).
Operator Status of the Waterbodies
Four distinct categories of operator status - single owner operator, joint owner operator, single lease operator and joint lease operator - are shown in Table 6. The category

Table 5. Average size of ponds and ditches (m2) in Kapasia and Sreepur.
- -

Sreepur

Kapasia
Type of
waterbody

Barishaba

Chandpur

Rayed

Torgaon

Total

Borrni

Gazipur

Total

Pond

- small

480

- medium

947

- large
Ditch
All types

3,898
158
2,084
(0.2998)

aFigures in parentheses represent standard deviation of area m2.
b~he
differences in average sizes of waterbodies between the two thanas are not significant (P=0.1), but those among the individual unions are signficant (P4.5).

Table 6. Frequency and percentage distribution of ponds and ditches by operator status in Kapasia and Sreepur.
Operator status

Type of waterbody

Single
owner
operator

Joint
owner
operator

Single
lease
operator

Joint
lease
operator

Pond

- small

- medium
- large
Ditch

All (Kapasia)
Pond

- small

- medium
- large
Ditch

All (Sreepur)
aFigures in parentheses represent percentage of total.
include institutional (school, college, masjid, village club, etc.) and Mas pond.

othersb

Total

'others' includes waterbodies managed by institutions (e.g., schools and mosques) and
illegal occupants. The term "operator" refers to the person under whose control the waterbody was held during the survey period, irrespective of ownership. As shown in Table 6,
most of the waterbodies (84 and 94% in Kapasia and Sreepur) were owner operated.
Single and joint owner operators account for almost 52 and 32% in Kapasia and 55 and
39% in Sreepur, respectively. Single, as well as joint lease operators on the other hand,
contributed only 1.9 and 3.5% in Kapasia and were very few in Sreepur, only 1.5 and
0.9%. Waterbodies held by the 'Others' were 11.5°/0 in Kapasia and 4.5% in Sreepur.
The average size of ponds operated under lease agreements was larger than that of
the owner operated ponds (Table 7). This holds true for both thanas. The average size of
individually operated ponds was the smallest of all categories in both thanas. The largest
ponds were operated by the single lease holders in Kapasia and by the joint lease holders in Sreepur. The average size of ponds operated by joint lease holders in Sreepur was
1.27 ha and that of ponds operated by single lease holders in Kapasia was only 0.37 ha
(Table 7).
Ownership Pattern
The distribution of ponds, if viewed in terms of ownership, gives some interesting
insights. As shown in Table 8, 44% of the waterbodies in Kapasia and 50% of the
waterbodies in Sreepur were individually owned. About 29% of the waterbodies in Kapasia
and 35% in Sreepur had between two and five owners. Waterbodies with more than five
owners constituted 11 and 9% of the total in Kapasia and Sreepur, respectively.
Waterbodies owned under the name of institutions were almost equal (3%) in both
upazilas. Around 13% of the waterbodies in Kapasia and 4% of the waterbodies in
Sreepur were Khas property (i.e., public property under the ownership of Government).
Thus, there is multiple (joint) ownership of 40 and 44% of the total existing
waterbodies in Kapasia and Sreepur, respectively. On the other hand, nonprivate (institutional and Khas) ownership extended to as much as 16% of the total waterbodies in

Table 7. Average size (m2) of waterbodies by operator status in Kapasia and Sreepur.
Operator status

Type of waterbody

Single
owner
operator

Joint
owner
operator

Single
lease
operator

Joint
lease
operator

Others

Total

1,274

3,522

12,746

2,282

1,130

Pond

- small
- medium
- large
Ditch
All (Kapasia)
Pond

- small
- medium
- large
Ditch
All (Sreepur)

618

Table 8. Frequency and percentage distribution of waterbodies by ownership status in Kapasia and Sreepur.
Ownership status

Type of waterbody

Single
owner
operator

Joint
Joint
(2-5 owners) (more than 5)

Institutional

Khas

Total

Pond
-small
-medium
-large
Ditch
All (Kapasia)
SREEPUR
Pond
-small
-medium
-large
Ditch
All (Sreepur)
Figures in parentheses represent percentage of total.

Kapasia and 7% of the total waterbodies in Sreepur. Multiple-owned and nonprivate waterbodies accounted for even larger pond and ditch areas (Table 8). Nonprivate (institutional
and Khas) waterbodies occupied 37% of the total waterbody area, but 16% of waterbodies
by number in Kapasia. Similarly, in Sreepur, nonprivate ponds occupied 24% of the total
area but only 7% of the total number of waterbodies (Table 9). This is because relatively
large-sized ponds had multiple owners or were institutional and public properties. Table 9
also shows the average size of pondslditches by ownership status. It shows that as the
number of owners increased the average size of pondslditches also increased. Under the
present system of management, multiple owner and Khas waterbodies have many of the
characteristics of common property resources, which may explain their relative
underutilization or inefficient use for aquaculture (Khan 1990).
Status of Aquaculture in the Waterbodies

The distribution of waterbodies used for various types of aquaculture is shown in
Table 10. The waterbodies were broadly categorized as being farmed, farmable, or derelict. Farmed waterbodies were further classified as i) only stocked - irregularly stocked
without fertilization and feeding, ii) irregularly stocked with occasional feeding and fertiliza-

Table 9. Average size (m2) of ponds and ditches by ownership status in Kapasia and Sreepur.
Ownership status

Type of waterbody

Single

Joint
(2-5 owners)

Joint
(more than 5)

Institutional

Khas

Total

Pond (N=565)

- small (N~211)
- medium (N=143)
- large (N=211)
Ditch (N=69)
All (Kapasia)(N=634)
SREEPUR
Pond (N=628)

- small (N=297)
- medium (N=136)
- large (N=42)
Ditch (N=42)
All (Sreepur) (N=670)

Figures in parentheses indicate percentage of total area of waterbodies in each ownership category.

tion, iii) regularly stocked but with no regular feeding and fertilization, and iv) used for well
managed semi-intensive aquaculture nature (regular stocking, feeding, fertilization and
harvesting). Waterbodies with dikes, bottoms in good condition with at least 0.9 m usable
depth, readily available for stocking with minimum effort (e.g., cleaning of aquatic vegetation and repairs to dikes) were termed as farmable ponds. Ponds that became very shallow over the years, clogged with vegetation, having damaged dikes or deep bottom mud
were considered derelict. Such ponds can be made farmable only after major renovation:
excavations and other earthworks and removal of excessive aquatic vegetation.
From Table 10 it is clear that many waterbodies were not used for fish culture at all.
Nevertheless, it can be seen that in Kapasia 66% of the ponds and 25% of the ditches
were farmed at different levels. Moreoever, there were more than 22% farmable ponds
and 25% farmable ditches in Kapasia. In the same thana, there were only 11% derelict
ponds and as high as 50% derelict ditches. Together, they constituted about 16% of the
total waterbodies from the four unions studied in Kapasia. Similarly, in Sreepur, 70% of
the waterbodies (72% of the ponds and 36% of the ditches) were found to be farmed at
the time of this survey. Another 18% of the waterbodies were farmable while about 12%
of the waterbodies were derelict.
Nevertheless, the status of existing waterbodies in terms of well-managed aquaculture
is very dismal. It is to be noted from Table 10 that among 634 waterbodies in Kapasia,
only four (0.6%) were used for well-managed aquaculture (regular stocking, feeding and
fertilization), while 8.5% practiced regular stocking with occasional feeding. Thus, a large
number of waterbodies (52%) were farmed with irregular stocking, with or without occasional feeding and with no fertilization (Table 10). The status of aquaculture practices in
Sreepur was also similar. Well-managed aquaculture was virtually absent from both
thanas. In summary, aquaculture still appears to be in a state of infancy in the rural area
of Bangladesh.
Ownership is an important determinant of the status of aquaculture in the existing
waterbodies. Private and individually owned waterbodies have much better farming

Table 10. Frequency and percentage distribution of ponds and ditches by culture status in Kapasia and Sreepur.
Cultured

Type of
waterbody

Pond

- small
- medium

- large
Ditch
All (Kapasia)

Only
stocking
(mostly
irregular)

lnegular
stocking
with
occasional
feeding

Regular
stocking
with
occasional
feeding

108
(16)

133
(18)

Not cultured
Regular
stocking
feeding
and fertilizing

Total

Farmable

Derelict

Total

469
(70)

122
(18)

79
(12)

670
(100)

145
(26)
42
(20)

35
(24)

68
(32)
5
(7)
150
(24)

SREEPUR
Pond

- small
- medium
- large
Ditch
All (Sreepur)

226

(3'5)
96
(32)
62
(46)

68
(35)
10
(24)
236
(35)

2
(0)

Figures in parentheses represent percentages of total.

systems, than jointly owned and Khas waterbodies (Table 11). However, waterbodies
under institutional ownership also use good farming methods, because institutions (e.g.,
schools and mosques) usually lease such properties to private operators.
Level of Water Retention
In Bangladesh, ponds capable of retaining 0.9-1.2 m water level during the dry season
were normally considered farmable year-round. Table 12 shows that this applies to about
66% of the ponds and 4% of the ditches in Kapasia, with corresponding figures 73 and
2% in Sreepur. Taking ponds and ditches together, almost 70% of the waterbodies in
Kapasia and 76% in Sreepur were capable of retaining a minimum of 0.9-1.2 m water
level during the dry season (Table 12). This confirms that the overwhelming majority of
waterbodies, especially ponds, have the potential for year-round fish culture.
Another important finding of the survey was that ponds that could not retain the specified minimum depth of water throughout the year were the ones that are mostly unused or
derelict (Table 13).

Table 11. Culture status of waterbodies by type of ownership in Kapasia and Sreepur.
Ownership staius
Culture status
of waterbody

Slngle

Joint
(2-5 owners)

Joint
(more than 5)

Instiar-

tlonal

Khas

Total

Farmed

- only stocking
(mostly irregular)

- irregular stocking with
occasional feeding

- regular stocking with
occasional feeding

- regular stocking, feeding
and fertilizing
Farmable
Derelict

Total

SREEPUR
Fanned

- only stocking
(mostly irregular)

- irregular stocking with
occasional feeding

- regular stocking with
occasional feeding

- regular stocking. feeding
and fertilizing
Farmable
Dereiict
Total

Figures in parentheses i n d i t e percentages of total number of'waterbadies under each ownership category.

Table 12. Frequency and percentage distribution of ponds and ditches capable of retatning a minimum of 0.9-1.2 m water
during the dry season in Kapasia and Sreepur.
Kapasla

Type of
waterbody
Pond

- small
- medium

- large
Ditch

All types

Barishaba
(N=109)
58

(53)
11
(10)
21
(19)
26
(24)
2
(2)
60

(55)

ChandPur
(N=226)

Rayed
(N-133)

189
(71)
73
(27)
37
(14)
79
(30)
9
(3)

74
(56)
20
(15)
27
27
(20)
6
(5)

198
(74)

(60)

(W

80

Sreepur

T O ~ Q ~ M Totd
(N=126)
(N=634)
97
(T7)

418
(66)
155
(24)
111

Bonni
(N=227)
154

338

(6'3

(76)
148
(33)
100

51
(40)
26
(21)
20
(0)
7
(6)

(16)
152
(24)
24
(4)

65
(29)
15
(7)
74
(33)
2
(1)

104
(83)

442
(70)

156
(69)

Figures in parentheses represent percentage of N (N = total no. of waterbodies).

Gazipur
(N=443)

(23)

90
(20)
12
(3)

350
(79)

Total
(N=670)
492
(73)
213
(32)
115
(17)
164
(24)
14
(2)
506
(76)

Other Uses of Waterbodies
Table 14 depicts the utilization of the study area waterbodies for purposes other than
fish farming. It is evident that bathing and washing were common in both thanas. In
Sreepur, almost 91% of the waterbodies were used for bathing and washing and in
Kapasia somewhat less (78%). In both thanas, irrigation and jute retting were the next
commcln uses. Ponds were used as drinking water sources and for growing water hyacinth
for feeding livestock to a limited extent in both thanas.
Table 15 shows the extent of nonaquaculture utilization of waterbodies and their levels
of farming. The use of ponds for bathing and washing was common, irrespective of the
farming levels. Other uses of ponds were limited where regular stocking, feeding and
fertilizing were practiced. This holds true for both the thanas. In conclusion, the data show
that the most important uses, i.e., bathing and washing, were not compromised by the
current fish farming practices. However, the utility of derelict ponds for irrigation and jute
retting may be diminished as fish farming is adopted.
Table 13. Distribution of ponds by culture status and minimum water retention in
Kapasia and Sreepur.
Minimum water level in ponds
Culture status of waterbody

0.9-1.2 m 8 above

below 0.9-1.2 m

506
(76)

164
(24)

Farmed

- only stocking
(mostly irregular N=150)

- irregular stocking with occasional
feeding (N=180)

- regular stocking with occasional
feeding (N=54)

- regular stocking, feeding and
fertilizing (N-4)
Farmable (N=146)
Derelict (N-100)
Total (N=634)

SREEPUR
Farmed
- only stocking
(mostly irregular N=236)
- irregular stocking with occasional
feeding (N=108)
- regular stocking with occasional
feeding (N=123)
- regular stocking, feeding and
fertilizing (N=2)
Farmable (N=122)
Derelict (N=79)
Total (N=670)

Figures in parentheses represent percentages of N.

Table 14. Pattern of waterbody utilization for purposes other than fish culture by size and type of waterbody in Kapasia and
Sreepur.
Typen d pond use

Type of waterbody

Pond (N-565)

- small (N-211)
- medium (N-143)
- large (N-211)

Bathing 8
washing

47

(s3)
169

(eq
181

All (Kapasia) (N-834)

Pond (N-628)

- small (N-297)
- medium (N-126)
- large (N-195)
Ditch (N-42)

All (Sreepur) (N-870)

Olhen

5
(1)
2
(1)

184
(33)
59

107
(le)
15

18
(3)
4

(17)
19

0

(7)

m,

Is)

38

28

(4

(27)

(20)

21
(15)

3
(1)

8
(12)

3
(2)
9
(4)
2
(3)
18
(3)

84

W

(3s)

(3

87
(41)
33
(48)

496
(78)

5
(1)

217
(34.23

115
(1s)

575

8
(1)

1W
(28)
70
(24)
45
(33)
43

172
(27)
67
(23)
49

(2e)

(4

20
(44

(-1

(-1

192

4
(1)

18
(3)

(ss)

o i (N-69)

Stocking of
hyacinth

Inigation

121

(ss)

Jute
mtiing

Drinking

25

(Qa
260

3

(W

(1)
1
(1)
4

130

(9
185
(95)
32

(7s)

(-1

(22)
5
(12)

807
(91)

8
(1)

163
(24)

(2)

Figures in parentheses represent percentages of mrrespondhg N (N

-

(30)

(3s)

4

(s)
4
(1)

(-1

56

(2s)

56

0
3
(4)

98
(1s)
18
(3)
4
(1)
2
(1)
12

(s)

no. of walsrbodies). Due to m u l t i i msponsss, the row total may exceed N.

Table 15. Pattern of waterbody utilization for purposes other than pond fish culture by culture status in Kapasia and Sreepur.
Ulilization of waterbody
c ~ n ~
status
m of
waterbody

Balhrng a
washing

Drinking

Irrigation

~ute
mtling

Stocking of
hyacinth

F a d

- only stocking (mostly
irregular N-150)
- inegular stocking with
occasional feeding (N-180)

- regular stocking with

occeoional feeding (N-54)

- regular stocking, feeding
and fertilizing (N-4)
Farmable (N-146)

All (N-634)

SREEPUR
Farmed

- only stocking (mostly
irregular N-236)

- irregular stocking with
occasional feeding (N-108)

- regular stocking with

occasional feeding (N-123)

- regular stocking, feeding
and fertilizing (N-2)
Farmable (N-117)

All (N1670)

Figures in parentheses represent percentages of mrresponding N (N

-

no. of waterbodies). Due to multiple responses, ths row total may exceed N.

Othen

FISH PRODUCTION OF SMALL WATERBODIES
The conventional approach used for measuring productivity is the ratio of output to
associated inputs. In this study, our interest was to measure the production of fish per unit
area of waterbody. From the disaggregated data, fish productivity per unit of waterbody
was calculated following the formula given below:

where Q, = average production in a particular community group, union, upazila, etc.; Qij =
fish output of the jth classlgrouplunion by the ith farmer of a particular group; and Li =
size of waterbody in hectare of the ith farmer of the classlgroup.

Culture of Different Fish Species
and Production by Species
Polyculture is practiced in the waterbodies farmed with irregular stocking or regular
stocking, feeding and fertilization. Table 16 gives the choices of species. lndian major
carps (Labeo rohita, Catla catla and Cirrhinus mrigal) are so far the most preferred species for stocking. In Kapasia and Sreepur, respectively, 92% and 96% of the total number
of farmed waterbodies were stocked with lndian major carps. Chinese carps and tilapia
(Oreochromis spp.) were farmed in 27 and 37% of the waterbodies in Kapasia and in 43

Table 16. Percentage distribution of farmed ponds and ditches by type of species reared in Kapasia and
Sreepur.
Kapasia
Type of
species

Ponds
N=371

Ditches
N=17

Sreepur
Total
N=388

Ponds
N=454

Ditches
N=15

Total
N=469

aFigures in parentheses represent number of ponds. Due to multiple responses column totals may exceed N.
b~ = lndian major carps, B = Chinese carps, C = Common carp, D = Tilapia, E = Shorputi, F = Air-breathing
fish and G = Other wild fish.

and 44% of the waterbodies in Sreepur. The main tilapia species was 0. mossambicus or
hybrids of 0. mossambicus and 0. niloticus. Common carp (Cyprinus carpio) were farmed
in 35% of the waterbodies in Kapasia and in 52% of the waterbodies in Sreepur. Culture
of silver barb, otherwise called Thai shorputi (Puntius gonionotus) was almost absent from
both the thanas. Some experimental farming trials using Thai shorputi had given good
results in some parts of the country, but fingerlings of this species were not available to
the farmers in the study area at the time of survey.
The airbreathing fish, popularly known as live fish (category used to describe those
species which can be kept alive after capture and sale for several days prior to consumption, e.g., catfish, climbing perch and snakehead) and other indigenous species were also
stocked in a number of waterbodies. The analysis of the species selection pattern thus
reveals that the waterbodies in the study areas were used mostly for polyculture giving
primary importance to lndian major carps (Table 16). However, this is expected to change
in the future. Chinese and common carps are already included in the polyculture system
because of simple and easier hatchery and nursery technologies as well as their high
growth performances. Similarly, farming of tilapia and Thai shorputi are expected to expand to relatively smaller ponds and seasonal waterbodies as they are being found suitable for short-cycle fish farming.
Though a fraction of total available ponds and ditches in the two thanas had not been
stocked with any species, a wide variety of species were harvested from both farmed and
nonfarmed (farmable and derelict) waterbodies. Table 17 shows the average per hectare
production (in kg) according to species. The average per hectare production of lndian
carps was highest followed by airbreathers and other wild species in both thanas. The
production of airbreathing fish and other wild species was quite high as many of the
waterbodies, especially the farmable and derelict waterbodies that were occupied by these
wild fish during the monsoon from adjacent flooded lands. Moreover, the average

Table 17. Annual production (kgha-l) of various species by type of waterbody in Kapasia and Sreepur. Production is defined
as total hawest over all units of each waterbody type, whether stocked or not.
Species group

TYPe of
waterbody
KAPASIA
Pond

- small
- medium
- large
Ditch
All (Kapasia)
SREEPUR
Pond

- small
- medium
- large
Ditch
All (Sreepur)

Indian
carps

Chinese
carps

Common
carp

Tilapia

Shorpul

Airbreathing
fish

Others

Total

production of airbreathers and other wild species was higher for ditches than ponds (Table
17). On the other hand, the average per hectare production of exotic species (tilapias,
common carp, Chinese carps), is minimal so far.
The average productivity of different species by farming levels is shown in Table 18.
There was a sharp difference between farmed and nonfarmed waterbodies in terms of
species concentration. The average production of Indian carps and exotic carps was
higher for the farmed ponds in both thanas. In the farmable and derelict ponds the average production of airbreathers and other wild fish was higher than in the farmed waterbodies. Similarly, in the case of ditches the average production of airbreathers and other
indigenous fish was also higher than the ponds under various status of aquaculture. One
interesting fact that has emerged from the analysis is that the production of carps and
exotic fish became dominant with improvement of farming practices.

Productivity Differences by Union
Table 19 shows variation in average productivity by union and pond size. In this respect there existed little difference between the two thanas but there were differences
Table 18. Annual production (kg.hxl) of various species by farming level in Kapasia and Sreepur. Production is defined as total harvest over all
units of each waterbody type, whether stocked or not.
Species group
Culture status

Pond
Farmed
-only stocking
(mostly irregular)
-irregular stocking with
occasional feeding
-regular stocking with
occasional feeding
-regular stocking,
feeding and fertilizing
Farmable
Derelict
Ditch
All (Kapasia)
SREEPUR
Pond
Farmable
- only stocking
(mostly irregular)
- irregular stocking with
occasional feeding
- regular stocking with
occasional feeding
- regular stocking, feeding
and fertilizing
Farmable
Derelict
Ditch
All (Sreepur)

Indian
carps

Chinese
carps

Common
carp

Tihpia

Shorputi

Live
fish

Others

Total

Table 19. Average annual production (kg.ha-I) by type of waterbody in selected unions of Kapasia and Sreepur.
Kapasia
Type of
waterbody

Barishah

ChandPur

Sreepur

Rayed

Torgaon

Total

Bormi

Gazipur

1,032

1,437

Total

Pond

- small
- medium

- large
Ditch

492

416

315

550

2,153

1,482

2.599

1,017

2,624

2,871

3,723

945

2,259
(2,664)

2,032

1,219

2,038

1,433

1.477
(1,878)

- retaining water
(0.9-1.2 m)

- not retainina-

water (0.9-1.2 m)

425
(724)
1,697
(2,132)

1,360
(1,761)

All types
Figures in parentheses represent standard deviations.

among unions within the same thana. In Kapasia, the productivity of waterbodies was the
highest in Torgaon union (790 kg.ha-l) and lowest in Rayed union (443 kg.ha-I). In
Sreepur, the productivity of waterbodies differed significantly between the two study unions. Productivity was nearly twice as high in Gazipur than in Bormi (Table 19).
A comparison of the productivities of ponds and ditches gives some important indications of their potentials. In Kapasia, the average per hectare productivity of ditches was
almost three times (1,697 kg.ha-I) higher than that of ponds (535 kg.ha-l) and in Sreepur,
the productivity of ditches (1,094 kg.ha-I) was twice that of ponds. The higher productivity
of ditches needs clarification. Ditches remain connected to open waters (flooded lands)
year-round especially during the monsoon. When monsoon waters start receding, fish from
the formerly inundated areas take shelter in the ditches. Hence the ditches act as aggregating grounds for fish that have grown naturally in the floodwaters and can produce more
fish than enclosed ponds. Moreover, as shown earlier in Table 17, the bulk of the catch
from the ditches comprises airbreathers and miscellaneous small fish of floodland origin.
Table 19 also shows that ditches capable of holding water year-round had higher productivity in Kapasia, while the reverse holds true in Sreepur. The productivity of ponds declines as pond size increases. This holds true throughout the study area. Under the existing management practices, the average pond productivity ranged from 379 kg-ha-' for
large ponds (1,200 m2 and above) ponds to 1,170 kg-ha-I for small ponds (up to 600 m2).
Production by Ownership and Culture Status
Ownership pattern and operator status play an important role in the adoption of
aquaculture and hence, production from small waterbodies. Table 20 shows the average
annual production according to ownership. The productivity of ponds decreased as the
number of owners increased. Conversely, the productivity of ditches increased as the
number of owners increased. However, productivities of institutional and Khas ponds were

lower than the ponds held under private ownership. Again, single owner operators ranked
first with respect to fish productivity (Table 20). The productivity of lessee operated ponds
was also lower than the owner operators in the study thanas (Table 21). Table 22 shows
the expected relationship between improvement of farming levels and productivity.
Table 20. Average annual production (kg.ha'l) by type of waterbody and ownership status in Kapasia and Sreepur.
Ownership status
Type of waterbody

Single

Joint (2-5
owners)

Joint (more
than 5)

Institutional

Khas

Total

KAPASIA
Pond
- small
- medium
- large
Ditch
All (Kapasia)
SREEPUR
Pond

- small
- medium
- large
Ditch
All (Sreepur)

Table 21. Average annual production (kg.ha'I) by type of waterbody and operator status in Kapasia and
Sreepur.
-

--

Operator status
Type of
waterbody

Single
owner
operator

Joint
owner
operator

Single
lease

Joint
lease

Others

Total

792

546

185

305

336

551

748

561

327

100

250

542

KAPASIA
Pond
- small
- medium
- large
Ditch
All (Kapasia)
SREEPUR
Pond
- small
- medium
- large
Ditch
All (Sreepur)

aOnly one case was reported.

Table 22. Average annual production (kg.ha-l) by type of farming level and type of waterbody in Kapasia and
Sreepur.
Culture status
Cultured
Irregular
stocking
with
occasional
feeding

Only
stocking
(mostly
irregular)

Not cultured
Regular
stocking
with
occasional
feeding

Regular
stocking
feeding
and fertilizing

Farmable

Derelict

Pond

- small
- medium
-

large
Ditch
All (Kapasia)

452

664

1.270

620

624

584

1.801'

400

389

312

371

SREEPUR
Pond

- small
- medium
- large
Ditch
All (Sreepur)

708

'Average of two ponds where harvesting was made during reporting year.

CONSTRAINTS TO FISH CULTURE
Factors Affecting Fish Culture

The perceptions of the respondents with regard to factors affecting fish culture in
farmable ponds are presented in Table 23. Lack of adequate water was cited by 26% of
those with access to farmable ponds as an impediment to fish culture in Kapasia. Lack of
Table 23. Response of operators of farmable ponds regarding factors affecting fish culture in Kapasia and Sreepur.
Unions of Sreepur

Unions of Kapasia
Facton

Lack of adequate water
during dry season

Barishaba
(N-26)
15

(w

Chandpur
(N-75)
12
(16)

Rayed
(N-20)
9
(45)

Torgaon
(N-25)
2
(8)

Total
(N-146)
38
(26)

Bormi
(N-52)

(-1

Extreme turbidity of
water
Natural production
adequate
Lack of understanding
amng the shareholden
Risk of theft

Inadequate supply of fry
fingerlings
lnadequate cash

Figures in parentheses represent percentages of N in the corresponding column. Column totals may exceed N due to multiple response.

Gazipur
(N-70)
9
(13)

Total
(N-122)
9

(7)

cooperation among the cosharers and inadequate cash resources were also reported by
23% of the respondents as the reasons for not farming fish in the same thana. In
Sreepur, lack of cooperation among the cosharers, risk of theft and inadequate financial
resources were identified by 36, 19 and 42% of the operators, respectively, as the most
important factors constraining adoption of fish farming in farmable ponds. Inadequate
supply of fingerlings and risk of theft were shown as two minor factors affecting fish production in Kapasia.
Changes Needed to Encourage and Improve
Small Waterbody Aquaculture
Almost 45% of respondents in Kapasia and 68% in Sreepur reported that no changes
were necessary to encourage adoption or improvement of aquaculture in the farmed and
farmable ponds and ditches (Table 24). However, 25% of the respondents in Kapasia
identified the need to repair dikes while only 8% felt this was important in Sreepur. The
clearing of aquatic weeds and repair of dikes were seen to be necessary in 9 and 6% of
the ponds, respectively, in Kapasia and Sreepur.

Table 24. Response of the pondiditch operators on the changes required for adoption
or encouragement of fish culture in the farmable and farmed ponds in Kapasia and
Sreepur.
Percentages of operator and potential
operators citing needs for change
Changes needed

Kapasia (N=534)

Sreepur (N=591)

100

100

Only cleaning of aquatic weeds
Only repair of dikes
Both cleaning of aquatic weeds
and repair of dikes
No reform/development necessary
Others
Total

Incidence of Ulcerative Disease
Ulcerative disease (popularly known as viral infection) has been a common phenomenon in recent times among fish in the ponds and ditches of Bangladesh. It affects mainly
the airbreathers, barbs and some species of carp. About 79% of the waterbodies in
Sreepur and 66% of the waterbodies in Kapasia were affected by the disease (Table 25).
Barishaba union of Kapasia and Gazipur union of Sreepur thana were worst affected. The
least affected union was Chandpur (60%). This shows that the extent of ulcerative disease
was quite severe in both the thanas and posed a potential risk to investment in aquaculture. However, the disease usually occurred during the cold and dry months (NovemberJanuary) and was most prevalent among certain floodwater-dependent species. Hence,
risks of production failure can be minimized either by farming nonvulnerable species (e.g.,
tilapia) or by harvesting prior to onset of dry season.

Table 25. Incidence of ulcerative fish disease in Kapasia and Sreepur.
-

Name of the union

--

-

Affected by
disease

Not affected by
disease

Total

Barishaba
Chandpur
Rayed
Torgaon
All (Kapasia)
Bormi
Gazipur
All (Sreepur)
Figures in parentheses represent percentages of total number of ponds.

Willingness to Invest
About 93% of operators in Kapasia and 86% in Sreepur showed a willingness to make
additional investments in fish culture (Table 26). Respondents who were not willing to do
so identified one of the following constraints as the main reason:
the use of the pondlditch for other purposes;
the expiration of near-expiration of the lease contract;
Table 26. Response of pond operators about their willingness and unwillingness to invest in
pond fish culture in Kapasia and Sreepur.
Factors
A. Willing to invest

B. Not willing to invest

- Pondlditch is used for other purpose
- Unable to invest since lease contract
has expired or about to expire

- Lack of family member(s) to provide
supervision

- Lack of consensus among the
cosharers

- Lack of capital
- Others
Figures in parentheses represent percentages of totals.

Kapasia

Sreepur

the lack of available family member(s) to provide necessary supervision;
the lack of consensus among the cosharers; and
the lack of capital.

STATUS OF EXTENSION SERVICES
In response to the question relating to the types of extension services received by the
operators, only 32 (8%) out of 388 operators of farmed waterbodies in Kapasia and 33
(7%) out of 469 operators of waterbodies in Sreepur reported that they received some
services (Table 27). Again, amongst those respondents who received extension services,
84% (27 out of 32) in Kapasia and 82% (27 out of 33) in Sreepur received only advice.
Training, provision of critical inputs, credit (cash or kind) were rarely made available to the
waterbody operating farmers in both upazilas. Therefore, the important point to be noted
here is that a large majority of the pond operators (92% in Kapasia and 93% in Sreepur)
never received any kind of extension service. This poor state of extension services explains why better aquaculture technologies have not been introduced yet to the farmers.

POTENTIAL FOR IMPROVED POND FISH CULTURE
It is evident from the above analyses that the prospect for improved fish culture in the
small waterbodies in the study area is bright. The survey revealed that 85% of the
waterbodies (including 65% farmed and 20% farmable) were readily available for fish
Table 27. Types and extent of extension assistance received by the operators of the farmed ponds in Kapasia and Sreepur.
Types of extension assistance received

Kapasia

Yes

- Training
- Advice
- Free input support
- Credit (in kind)
- Credit (in cash)
- Others

Total
Figures in parentheses represent percentages of total.

Sreepur

culture without any major changes or investments. To introduce modern fish culture methods, the operators will incur running costs (i.e., variable costs of inputs) in which most of
them (89%) were willing to invest. Among the respondents who were not willing to invest,
few reported cash constraints. Lack of consensus among the cosharers emerged as an
important reason for the unwillingness to invest in fish culture by some. The present study
revealed that multiple ownership waterbodies had poor aquaculture status. It was also
found that the productivity of the ponds declined as the number of operators/owners increased. Hence, adoption of modern methods of fish culture was hampered not so much
by cash constraints as by difficulties in management of the jointly operated ponds. Khan
(1990), citing an example of quick adoption of fish farming in villages near demonstration
projects, reported that multiple ownership has not been much of a deterrent as it is usually thought to be.
Again, availability water throughout the year was not a problem with the majority of
waterbodies. Almost 72% of these small waterbodies were perennial, i.e., capable of retaining a minimum water level of 0.9-1.2 m during the dry season. The remaining
waterbodies became dry for 2-3 months during the dry season. This confirms that overwhelming majority of waterbodies have the potential for year-round fish culture. On the
other hand, waterbodies that are seasonal can support farming of species, such as 0.
niloticus and Thai shorputi (P. gonionotus) in short production cycles.
Current average annual production in the farmed waterbodies is very low in both
upazilas (551 kgeha-I in Kapasia and 542 kgeha-I in Sreepur). Available evidence from farm
level data on aquaculture suggests that it is possible to increase annual per hectare production to more than 2,500 kg easily under well-managed semi-intensive culture system.
That is, it is possible to increase fish production in the waterbodies more than fourfold
through adoption of various semi-intensive culture techniques in farmed and farmable
waterbodies.
Polyculture that combines Indian major carps (e.g., rohu, catla and mrigal), with common carp (C. carpio) and Chinese carps are able to produce as much as 3.5 t-ha-'.year-'
using on-farm inputs (e.g., rice bran, cattle dung and other manures) and modest doses of
inorganic fertilizers and supplementary feeding (Table 28). Similarly, for seasonal and small
waterbodies ahernative technologies such as farming tilapia and shorputi can produce 2-3
t for 8-10 months of production operations per annum and are quite attractive but inexpensive (Table 28). These technologies can easily be adopted by farmers (Gupta et. al
1992).
As fish farming expands and techniques improve, large demands for fry and fingerlings
will be created. At present, farmers rely on naturally available fry and fingerlings, the
supply of which is unreliable and highly seasonal. Procurement of fingerlings from distant
hatcheries is not a viable option for smallholder farmers. Dissemination of nursery technology to farmers can help solve the problem of availability of fingerlings and make the local
aquaculture self-sustaining. Thus, extension services, technical assistance and training
should be made available to the farmers on pond preparation, procuring of stocking materials and poststocking management of both nursery and growout ponds.

CONCLUSION
There is an enormous potential for increasing fish production from the large number of
small waterbodies in the study area through the adoption of available low-input
aquaculture technologies. The two thanas studied are representative of most thanas in
rural Bangladesh. Therefore, these conclusions apply to much of rural Bangladesh.

Table 28. Estimated annual requirement of inputs and production of fish under different culture technologies
(per 40 m2 of water area).

Items

Carp
(year-round culture)

Tilapia
(6-8 months
culture)

Shorputi
(6-8 months
culture)

Inputs

A. Pond preparation
1. Lime (kg)
2. Cowdung (kg)
3. Urea (kg)
4. TSP (kg)
B. Stocking (No.)
C. Poststocking fertilizing
1. Urea (kg)
2. TSP (kg)
3. Lime (kg)
4. Cowdung(kg)
5. Chickenlduck mannure (kg)
6. Compost (kg)
D. Poststocking feed
1. Ricehheat bran (kg)
2. Oil cake (kg)
3. Grasstvegetation (kg)
Expected output (fish) (kg)

Estimate based on available profiles of various proven aquaculture technologies.

The technologies mentioned in the preceding section are flexible in terms of production
inputs and management requirements. Moreover, they do not preclude the use of ponds
for washing and bathing (the single most important use of ponds other than fish culture at
present) to any significant extent. The overwhelming majority of the ponds and ditches are
readily available for improved fish culture with a minimum of investment, mostly operating
expenses. Availability of water throughout the year does not seem to be a problem in the
area, as most ponds are capable of retaining minimum water levels required for yearround fish culture. Moreover, for ponds and ditches that are seasonal in nature, species
such as 0. niloticus and P. gonionotus can be raised, the technologies for which are
presently available and affordable even by relatively poor and marginal farmers.
Surplus and underutilized on-farm resources and by-products can also be used for
feeding and fertilization of small waterbodies. Future research should try to determine the
degree to which such resources are presently utilized at the farm level and the extent to
which those resources could be profitably harnessed for fish culture purposes. Such research should also investigate whether or not the integration of improved aquaculture
practices into the existing farming systems will improve the economic efficiency of resource
use at the farm level, so that economic incentives of adoption of aquculture enterprise can
be assessed.
Half of the currently available waterbodies (over 70% in terms of total waterbody area)
are essentially common property resources because of their multiple ownership and use by
the public. They have lagged behind individually owned waterbodies in terms of adoption
of aquaculture and levels of production, more efficient future use of such resources for
production of food and generation of income should be sought. This will be difficult. One

major constraint identified by farmers to adoption of improved fish culture is conflict
amongst multiple owners and joint operators. Some early studies (Mahbubullah 1983;
Khan 1990) supported the view that joint ownership is an unfavorable factor for increased
investment in ponds. Similarly, many of the public waterbodies are subject to conflicting
use by the community and held under insecure tenurial arrangements (e.g., leasing and
extra-legal occupancy). As long as such situations prevail, the investment potential of
these waterbodies will remain poor. Hence, further research will have to address the possibilities for overcoming these problems. New institutional arrangements are needed to
retain joint-access without compromising increased productivity.
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APPENDIX I
Maps of Study Unions
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Fig. 1. Map of Barishaba union showing location of pondstditches.
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Fig. 2. Map of Chandpur union showing location of pondslditches.
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Fig. 3. Map of Rayed union showing location of ponds/ditches.
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Fig. 4. Map of Torgaon union showing location of pondstditches

Fig. 5. Map of Bormi union showing location of pondslditches.
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Fig. 6. Map of Gazipur union showing location of pondstditches.

APPENDIX II
Small Waterbody Survey Questionaire

Respondent's Identity: Name:
(To be asked to the person under whose disposal the pond is presently held. In case of
multiple operators, ask the dominant,active operator)
Father'sIHusband's name
Village

1.

PondIDitch identification number:
(Pond-1, Ditch-2)

2.

PondIDitch property type:
a)
b)
c)
d)
e)
f)
g)

3.

Single owned
Jointly owned (2-5 owners)
Jointly owned (6-9 owners)
Jointly owned (above 10)
Institutional
Khas (Govt)
Others (specify)

1
2
3
4
5
6
7

Operator's/Farmer's status
a) Single owner operator
b) Joint owner operator
c) Single-lease Operator
d) Joint-lease Operator
e) Others (specify)

4.

Para
Union

1
2
3
4
5

Area of the PondIDitch (in decimal)
a)

Area including bank (decimal)

9
-12
1

b) Area excluding bank (decimal)

I

5. Is there at least 3-4 feet water available in the
pondlditch during dry season? (Yes

- 1, No - 0)

I

I

113- 16

6.

Classification of pondlditch on the basis of current
fish culture status:
Only stocking (regularlirregular), without feeding
and fertilizing; even harvesting is irregular

1

Irregular stocking with irregular feeding
and fertilizing
Regular stocking with irregular feeding
and fertilizing
Package culture (stocking, regular feeding,
fertilizing and harvesting, follows scientific
pond management)
Culturable pond: Pond dikes, pond bottom and depth are
in good condition and are readily available for stocking
with minimum effort, i.e., cleaning of aquatic
vegetation, repairing of partially broken dikes
5
Derelict pond: Ponds that are very shallow and full
of aquatic vegetation, decayed dikes and heavy
bottom mud can be called derelict ponds. Ponds that
can be made available only after undertaking major
re-excavation and earthwork and removal of excessive
aquatic vegetation

6

(If the pondlditch is derelict then ask question No. 9)
7.

If the pondlditch is culturable or cultured what improvement is needed?
a) Only cleaning of aquatic vegetation
b) Only repairing of dikes
c) Both repairing of dikes and cleaning of
aquatic vegetation
d) No improvement is needed
e) Others (Specify)

1
2

3
4
5

8. If the pondlditch is culturable, what factors are responsible for
not culturing fish (Yes-1, No-0)
Lack of adequate water during dry season
Extreme turbidity of water
Natural harvest is abundant
Shareholders are unwilling to invest
Risk of theft
Lack of availability of fry fingerling and other inputs
Lack of adequate cash
Others (specify)

9. If the pondlditch is derelict, what reforms will be needed
to bring it under cultivation
a) Major earthwork
b) Re-excavation (including major earthwork)
c) Others (specify)

1
2
3

10. Except fish culture, other uses of pondlditch (Yes-1, No-0)
a) Bathing and washing
b) Drinking
c) Irrigation
d) Jute retting
e) Stocking water hyacinth for animals
f) Others (specify)

11. How much of the following species of fish were harvested during
last year (in kg)?
a) Indian major carps (catla, rohu, mrigal)
b) Chinese carps (grass carp, silver carp, bighead carp)
c) Common carp
d) Tilapia
e) Shorputi
f) Airbreathing fish (mudfish, catfish, climbing perch, etc.)
g) Other wild fish (specify)

12. What types of species of fish are being cultured in your
pondlditch?
a) Indian major carps (catla, rohu, mrigal)
b) Chinese carps (grass carp, silver carp, bighead carp)
c) Common carp
d) Tilapia
e) Shorputi
f) Airbreathing fish (mudfish, catfish, climbing perch, etc.)
g) Other wild fish (specify)

13. Were the fish of your pond affected by ulcerative fish
disease (epizootic ulcerative syndrome) during last two years?
(Yes-I, No-0)

35- 37
38- 40
41 - 43
44- 46
47- 49
50- 52
53- 55

14. a)

b)

If the pondlditch is currently under culture, did you
receive any extension assistance? (Training, advice,
If the answer in (14.a) is yes, what type of assistance
did you receive? (Yes-1, No-0)

1) Training
2) Advice
3) Free input support
4) Credit (in kind)
5) Credit (in cash)
6) Others (specify)

15. a)

Are you willing to invest capital to culture fish in
your pond if necessary extension services are
available? (Yes-1, No-0)

b)

If the answer in (15.a) is 'No', what is the main reason?

1)

Pondlditch is used for other purposes
Unable to invest since lease contract
has expired or is about to expire
Lack of family member to provide supervision
Lack of consensus among the shareholders
Lack of capital
Others (specify)

2)

3)
4)

5)
6)

Signature of data collector

Signature of verifier

Date:

Date:

