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ABSTRACT

A preliminary study was conducted on the effects of feed and fertilizer on growth of golda-
carp polyculture in 6 (six) ponds at Khulna university campus during the period from 3
September, 2002 to 3 march, 2003. Indian major carps (Labeo rohita and Catla catla) and
golda (Macrobrachium rosenbergii) were stocked with a percentage of 33.3, 44.4 and 222
respectively. Artificial feeds were given in 3 ponds (treatment-1) and fertilization was done
in other 3 ponds (treatment-2). Artificial feed consisting of rice polish (40%), soyabean cake
(10%), wheat four (15%), wheat bran (20%), mustard oil cake (5%) and snail (10%) was
applied in T, at the rate of 5% of the total fish biomass. Only fertilization with 200g raw cow
dung/decimal / day; 7g TSP /decimal / day; and 3g Urea /decimal / day were given in T,. The
initial weight of rohu, catla and golda were 18+ 5.02 g, 1194+ 425 and 9.94+ 333 g
respectively in T; whereas the final weight of rohu, catla and golda were 120 + 17.17,
60.28+ 13.23 and 58.33+ 16.98 g respectively. In T, the weight of rohu, catla and golda
were 20+ 7.17, 1194+ 3.49 and 9.78 & 3.46 g respectively at the time of stocking. After
180 days of culture the final weight of rohu, catla and golda were 97 + 32.00, 53+ 14.14 and
51.94% 16.73 g respectively in Tz, The net gain in weight over a period of six months were
found to be 101.11, 48.33 and 48.39 g for rohu, catla and golda respectively in T, whereas
the net gain in weight were 77.50, 41.39 and 42.17 g for rohu, catla and golda respectively in
T, In Ty and T», the average growth rates were 0.56 and (1.43 g/day for rohu, 0.27 and 0.23
g/day for catla, 0.27 and 0.23 for golda respectively. Some physico-chemical factors such as
water temperature, transparency, dissolved oxygen and pH were recorded fortnightly. Except
water temperature in winter, the physico-chemical condition was found to be within the range
of optimum level. The growth rates of all species are seriously hampered by low temperature
in December and January. The resuit of the study showed that the growth performance of
rohu, catla and polda slightly higher in T, where supplementary feed was used. But
polyculture with only fertilization may acceptable for poor marginal farmer who are unable

to buy feed for fish.
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Chapter one INTRODUCTION
1.0 INTRODUCTION

Bangladesh is blessed with the vast water resources in the form of ponds, beel, haor, baor,
river, canal, flood plain, reservoir, ditches, impounded brackish water efc. which have
been considered as the main sources of fish production. About half a century ago, fish
was available and people just used to catch fish to fulfill their diet. Day by day capture
fisheries depleted in the country due to various reasons particularly by over exploitation
and environmental pollution. Therefore culture practices of fish become essentials. There
are many causes for low production of fish of which two are most important. Firstly, lack
of proper utilization and management of water resources and secondly lack of adequate
knowledge and research related to fish culture that are suitable for rural poor farmers. To
increase the fish production unused low land and pond should be included into proper
culture practices and management. Fertilization may be the most important and suitable
techmque for the rural poor people to increase fish production. Trough fertilization
natural food of fish ie. plankton is increased. On the other hand low-cost hand made
artificial feed application is another most important technique to increase the fish

production.

The role of plankton has a direct bearing on well-being of fishes. The existence of an
organism can not be thought without its food and in case of fishes no exception to this
role. The plankton furnishes the direct food of fishes. Fertilization is the cheapest and
simplest means of increasing plankton productivity of a waterbody. Plankton constitutes
the foundation of food chain in aquatic ecosystem. Inorganic fertilizers increase mainly
the phytoplanktonic population of pond water and organic fertilizers increase mainly
zooplankton (Rahman, 1997). Both organic and inorganic fertilizers are used in fish
pond. Cowdung is the cheapest among the commonly used fertilizers in the country. Ball
(1949) reported that inorganic fertilizers increased planktonic fish-food in Micigan lack
by as much as 3.3 times. The nutrient elements from inorganic fertilizers dissolve more
rea&ily in water and consequently affect at once. A combination of organic and inorganic
fertilizers has been reported to be better than the application of only one of them
(Rabanal, 1967).

1
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Chapter one INTRODUCTION

The composition of supplementary feed should be simpler and les expensive so that the

poor rural farmers get them easily.

Successful fisheries management and scientific fish culture depends upon the various
information about limnological aspects of the water bodies. According to Hickling (1968)
fish farming is a practical application of limnology and fresh water biology. According to
Reid (1961) the chemical analysis for dissolved gasses and solids are highly important for
the study of natural waters. Reid (1971) reported that fish culture can be enhanced by the
improvement of substratum by the use of fertilizers along with other pond management

measures.

It is based on concept that each species participating in the polyculture has its won food
niche and therefore does not compete for natural food with other species (Tang, 1970)

and increase fish yield per unit area. Composite fish with Indian major carps and Chinese

carps together, utilizing all the ecological niches of a pond, has made it possible to

increase the fish production manifold from fresh water pond during the decade of seventy

in deferent parts of india (Lakshmanam et af., 1971; Sinbha er @/.,1973; Chakraborty er

al.,1974; Chowdhury et af.,1975; Das et al.,1975 and Sinha, 1976). Under this system of
culture, the cultivable varieties of carps are: rohu (Labeo rohita), catla (Catla catla),

mrigal (Cirrhinus mrigala), silver carps (Hypophthalmicththys molitrix), grass carp

(Ctenopharyngodon idella) and common carp (Cyprinus carpio). However fish farmer, at

times faced difficulty in getting the seed of Chinese carp (silver carp and grass carp) since

these were not yet available so easily. In this case farmers might have cultured Indian

major carps with any other suitable species.

Pollyculture is generally perceived as an efficient means of occupying all the ecological
niches in ponds in order to obtain the maximum biomass of cultured species from a unite
area or volume of water. For this purpose, compatible combinations of species or age
groups that do not compete in feeding habits, or contribute to the maintenance of

favorable environmental conditions or stock composition, are to be used (Pillay, 1994).

Polyculture improved the ecological balance of the pond water preventing the formation

I
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Chapter one INTRODUCTION

substitute for demonstrated for cattle manure (Ling, 1967) and swine thanure (Malecha et
al., 1981; Buck ef af., 1983) is a means of drastically reducing production cost, which
may account for 30-40% of total cost in prawn monoculture (Robertstand Bauer, 1978).
Beside bispecies culture, composite culture, and polyculture of M rdsenbergii has been
done in earthen pond successfully by several researchers in defferent part of the world
(Cohen et al., 1983; Malecha er al., 1981 and Jonh ef al., 1995) but {f:ery few works has
been under undertaken in Bangladesh (FRI, 1992; Humayun ef al. 1986; Hoq ef a/. 1996).

However it has been shown that even a balanced polyculture system, interaction among
fish species may hinder or stimulate there growth (Yashouv 1963, 1969). These
interactions affect either the food resources or the environment. Since the aquaculture
tendency is to increase stocking density so as to utilize food resources maximum and
increase yields per unit area, these interactions become more pronounced. Being at high
density, the regular feeding habits of different fish species may changg diverting them to

food which is more available in the pond, usually with a higher utilization of detritus

(Schroedr, 1980). :
i

The type and extent usage of different supplementary feeds for the k lycultre of carp-
golda on farms in our country is scanty. Moreover, the increased revénue possible from
fish along with prawn gives polyculture of prawn a high potential for use in economical

prawn culture (Siddique ef al, 1999).

In the view of the above facts, the present study was undertaken with the following

objective:

o To study the effects of fertilization and low-cost feed on the %rowth of golda and
gy F e ag Mie i yrae e eien orrer 3 § @Xhul na University



Chapter Two REVIEW OF LITERATURE
2.0 REVIEW OF LITERATURE

Kriigal and Heinrich (1939) stated that fertilization with mineral substances was the most
effective, the simplest and the cheapest, means of increasing fish production. They
concluded that the superphosphate was the most important nutrient and the main factor in

pond management and should be applied at a regular interval.

Ganapati (1942) observed a fairly high amount of phosphate during south-west monsoon

and its low value in winter due to consumption by the chlorophyll bearing organism..

Moyle (1946) form a study of a large number of lakes and ponds, gave the phosphorus
fertility scale as 0.00-0.02 mg/1 (low), 0.2-0.05 mg/1 (fair), 0.05-0.10 mg/l (good), 0.10-
0.20 mg/1 (very good) and above 0.20 mg/l (excessive).

Ball (1949) reported that inorganic fertilizers increased planktonic food in some Michigan

by as much as 3.3 times.

McCombie (1953) in his study in plankton of a fresh water fish pond reported that the
transparency of water was affected by silt, microscopic organisms and responded organic

matter.

Ellis (1937) indicated that under average conditions, 3.0 ppm DO or less should be
regarded as hazardous for fish and for a good varied fish fauna, the level should be 5.00

ppm or more.

Mckee and wolf (1963) stated that DO for worm water fish habitat should not be less than
Sppm at least 16 hour of any day. It may, however, be less than Sppm for a period less
than 8 hours but at no time DO should be less than 3.0ppm.

Reid (1961) stated that temperature of natural water was mainly from solar radiation.

SN
;,;i(;,b [IEDRN
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Chapter Two REVIEW OF LITERATURE

Hepher (1962) reported that only small amount of the nature is consumed directly by the
fish. The mineralized fraction of the dung-urine mixer provides basic chemicals for
growth of plankton.

Reid (1971) reported that the transparency of water was affected by several factors such
as silting, microscopic organisms, suspended organic matter, latitude, season, the angie

and intensity of entering light.

Pahwa and Mehrotra (1966) observed the maximum values of dissolved oxygen during

the winter and minimum values of the same during the month of JTuly and august.

Ali ef al. (1982) observed temperature range of 20.5-36.5 °C, pH range of 7.5-9.5,
dissolved oxygen 7.2-10.5 mg/L, throughout the period of investigation in a fresh water

ponds which are favorable for pond fish culture.

Banerjea (1967) stated that ponds were unproductive when oxygen ranged from 3.0 to 5.0
mg/l and also reported that 7.0 mg/l dissolved oxygen of water body is good for
productivity.

Dewan (1973) investigated into the ecology in a Mymensingh lake (Bangladesh
Agricultural University Campus). He observed higher oxygen concentration during winter
and lower oxygen concentration during monsoon. He pointed out that the dissolved
oxygen bears an inverse relationship with temperature and free carbon-di-oxide; a direct

relationship with pH and total alkalinity.

George (1961) found that dissolved oxygen varied from 4.5 ppm to 9.9 ppm. He noted
the highest value at 5.30 PM and lowest at 5.30 AM and stated that high O, content were
associated with high rate of photosynthesis.

Goolish and Adelman (1984) recorded maximum growth rate at 30 °C temperature of
juvenile common carp. They also observed that the temperature of natural inland waters

in the temperate regions generally varies between 0 °C and 30 °C, the maximum values

5
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Chapter Two REVIEW OF LITERATURE

occurring particularly in shallow waters in summer and the minimum exceptionally fall

below zero in winter.

Kohinoor et al. (1993) compared the growth performances of Puntius gonionotus with
and without using fertilizer and rice bran. They used urea, TSP and rice bran at 8 kg/ha,
16 kg/ha and 750 kg/ha, respectively and recorded a yield of 2,384.26 kg/ha/6 months,
Production of Rajputi (Puntius gonionotus) was 2,129.72 kg/ha/6 months under condition
of supplemental feeding with rice bran.

Macan and Maudsley (1966) concluded that the body temperature of water vary
considerably in different months. They also observed that water temperature was

influenced by its size.

Martyshev (1983) stated from the study of the chemical parameters characterizing the
suitability of water for carp and trout farms; he observed more than 4 ppm dissolved

oxygen and pH 7.0 is optimum values for carps.

Mirza et al. (1978) studied the physico-chemical characteristics of the river Old
Brahmaputra at Mymensingh for a period of one year. The physical factor temperature
was found to play important role in aquatic medium and the value of dissolved oxygen

was positively correlated with photosynthetic activities of the phytoplankton population.

Verma (1969) made an investigation on a tropical impoundment in India. He observed the
highest values of pH during summer and lowest values of the same during winter. Heavy

mflux of water decreases the pH values.

Zafar (1964) studied the physical and chemical parameters of certain fishponds at
Hyderabad in India. He recorded pH (7.8-8.4), phosphate (0.0028-0.0044 mg/L),
dissolved oxygen (6.16 - 8.12 mg/L) and bicarbonate alkalinity (0.05-4.44 mg/L).

Hepher (1967) reported phosphorus concentration in fertilized waters declined sharply
and within a short period reached almost the same level as before fertilization. He stated
that sometimes phytoplankton uptake an extensive amount of phosphorus.
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Micheal (1968) studied different types of bottom fauna in a tropical fresh water fish pond
in India. He found most of the organism showed peaks in the months of January to April.

David et al. (1969) concluded that the causative factor for increasing the amount of
phosphate and nitrate was rainfall.

Islam et al. (1978) observed minimum values of dissolved oxygen during summer months

and maximum in winter months.

Saha and Sinha (1969) recorded the highest values of transparency in august and
September during increased rainfall.

Bhuyan (1970) reported that concentration of phosphate ranged from 0.2 to 0.4 mg/l;
nitrate from 0.06 to 0.1 mg/1 and dissolved oxygen from 5.0 to 7.0 mg/l are within good

production range.

Dewan (1973) investigated on the ecology of a lake in Bangladesh Agricultural
University Campus, Mymensingh. He observed higher oxygen concentrations during
winter and lower oxygen bears an inverse relationship with temperature and free

carbondioxide; a direct relationship with pH and total alkalinity.

Islam et al. (1974) recorded that the higher amount of dissolved oxygen was found in the

surface water than in the bottom water.

Mann (1974) showed in feeding test with pond fish that clear but limited improvements in .
efficiency could be achieved by increasing the protein level from 26.8% to 45%.

Ariza and Romero (1993) stated that silver carp has higher growth rate than other species.

In four months of culture, weights of 683 g for silver carp were obtained.

7

@hul na Uni versity



Chapter Two REVIEW OF LITERATURE

Schroeder (1974) found that the oxygen depletion resulting from the addition of dung-
urine mixture could be quantatively predicted from measurement of the one day

Biological oxygen demand (BOD) of the organic waste at pond temperature.

Burke er al. (1986) assessed the impact of bighead and silver carp on the plankton
population of the channel catfish ponds in Alabama, USA. Their observation lead to the

conclusion that a reduction in the zooplankton was brought out by both the species.

Chaudhuri et al. (1975) conducted a comprehensive study on culture of the Indian major
carp, Catla catla, Labeo rohita and Cirrhna mrigala together with the Chinese carp, grass
carp and the Indonesian strain of common carp (Cyprinus carpio) in experimental ponds,
In the first year, production varied from 3,889 to 5,600 kg/ha/yr. and this rose to an
average of 8,200 kg/ha/yr. with a minimum of 9,389 kg/yr. in the second year. The
important management tools schedule was increased stocking densities, greater use of

feed and fertilizers, and provision of more weeds for grass carp.

Davis et al. (1984) conducted fish culture trials in managed farmer’s ponds with different
feeding and stocking regimes. The species were employed, silver carp, catla, rohu, mrigal,
common carp and grass carp while the feed were rice bran, mustard oil cake and rice bran
+ mustard oil cake and compost. Average fish production from 16 ponds was 2830 kg/ha

with a range from 1890 to 3820 kg over the 12 months study period.

Dey et al. (1979) suggested that the competition between silver carp and rohu was
possibly not a serious one. Although, the feeding habits of silver carp (surface feeder)
and rohu (column feeder) are somewhat different and the two are considered as quite

compatible species and recommended in composite fish culture.

Dunseth and Smitlierman (1977) conducted an experiment to find out the effectiveness of
polyculture using carp and bighead carp in catfish grow-out ponds. They noted a slight
reduction in catfish yield but the total fish production increased from 2371 Ths/acre/yr. in

monoculture to 4118 Ibs/acre/yr. in polyculture.

8
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Gupta et al. (1990) showed that the total production of Indian and exotic carps were 4917
kg/ha/yr. with supplementary feed. The ponds with supplementary feed ie. rice bran and
mustard oil cake (1:1) was provided at the rate of 3 % of body weight.

Halver (1984) stated that polyculture may produce an expected result if the fish with

different feeding habits are stocked in proper ratios and combinations.

Jauncey and Matty (1979) conducted a research on growth of mirror carp. They showed
that the mirror carp (Cyprinus carpio) has excellent growth rates for culture purposes.
Specific growth rate (SGR) can reach 3.5, if an average SGR of 3 were attained a fish
would grow from 1 g to 1 kg in 33 weeks. With carp an SGR of 5 or 6 might be possible;
they also showed that carp would also tolerate high stocking density, up to about 225 kg
of fish per cubic meter. It would also tolerate a wide range of temperature, up to 40°C
and rapid temperature fluctuations.

Kader et al. (1989) conducted a polyculture experiment with exotic silver carp in different
stocking combinations. Silver carp and catla when stocked in 2:1 ratio gave higher yield.

A severe food competition between these two species was clearly noticed.

Mathew et al. (1988) reported the result of a study on composite culture of six species
viz., catla, rohu, mrigal, common carp, silver carp and grass carp. They stocked in
proportion of 10:5:10:25:30:20 respectively at a density of 8000/ha, yielding a record

production of 10183 kg/ha after rearing over a period of one year.

Murty et al (1978) conducted an experiment on composite fish culture through
nitrogenous fertilization with and without supplemental feed. In their experiment three
Indian carps and three exotic major carps were used at a stocking density of 5000
fingerling/ha. The yields of fish obtained though fertilization alone was 2275.37
kg/hafyr., as against 3858.58 kg/ha/yr. obtained by using feed and fertilizers which
indicate that combined use of feed and fertilizer have a significant effect on fish

production.

9
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Nandeesha and Rao (1989) reported that in polyculture grass carp largely feeds on macro

vegetation and does not compete for food with other carps, while silver carp, 2 voracious
feeder of phytoplankton and common carp which feeds on detritus compete to some
extent for food with the Indian major carp.

Sahabuddin er al. (1987ab) conducted a series of field experiments to determine the
growth and survival rate of Indian and Chinese carp fingerling in ponds and organic
fertilizer. Ponds fertilized with urea and TSP at 100 and 150 g/decimal/15 days were
found to be optimal for the growth of carps.

Schroeder (1974, 1975) studied the effects of manuring on the production of natural fish
food organisms and fish yield. He found that carps when stocked at the rate of 5,000
fish/ha grew 25-100 percent faster in manured pond than in unmanured ponds. He
concluded that the increased production of zooplankton and chironomids were due to the
result of increase in the production of bacteria and protozoa developing on the organic

matter.

Schroeder and Hepher (1979) reported the results of their experiments on polyculture by
applying cow manure. The rate of stocking density and manuring were 16,000 fish per ha
and 5 gfsq./day (or about 100 kg dry matter of manure/ha/day) respectively. The fish
production was 0.300-g/sq. m/day.

Sutton (1974) found the growth rates of small fish to be more sensitive to changes in
temperature than those of large ones. A water temperature increase from 23-29°C
correlated with increased growth in 0.1 kg fish but not in 1.0 kg specimens. Otherwise the

growth rate of fishes is slower during winter.

Saha el al. (1975) noted that polyculture of fish has been practiced with the aim that
different species stocked in the ponds occupy different niches with their complementary
feeding habits, utilizing all the natural food available in the ponds and increasing the total
fish production of the ponds (Sinha and Gupta,). They also reported that higher fish
production could be achieved by manuring the ponds with the right type of nitrogen
fertilizers.

10
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Wahab er al. (2001) reported that several species composition, usually with 6-7 species of
carps, is practiced in polyculture system of Bangladesh.

Malecha er @/, (1981) polyculture of Macrobrachium rosenbergii has been investigated
with Chinese and Indian carps elsewhere.

Grover et al. (1976) conducted an experiment on the production and growth of milkfish,
common carp and catfish in some newly constructed ponds. They used as fertilizers
chicken manure and inorganic fertilizers or a combination of manure and organic
fertilizer. That found that fertilized ponds gave much higher yiclds than unfertilized
ponds.

Chowdhury ef al. (1978) observed on the relative usefulness of different feeds for
commeon carp (C. carpio). Hisporocorixa sp. Powdered alone and a mixture of silk worm
pupae, rice bran and Bengal gram flour is found to be superior to the traditionally used

mixture of mustered o1l cake and rice bran.

..I ki N
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3.0 MATERIALS AND METHODS

3.1 Study area and description of ponds

The study was conducted for a period of six months from 3™ September,2002 to 3®
February, 2003 in six ponds adjacent to the 2™ academic building, Khulna University,
Khulna, Bangladesh. All the ponds were rectangular in size. Each of the ponds was of the
area of about 2.5 decimal. All the ponds were situated side by side in the same area. The
dikes of all the new constructed ponds were grassed for better construction of dikes. The
all ponds were interconnected with each other with the feeder canal bﬁr PVC pipe.

3.2 Numbering of ponds

The ponds were numbered at T1P1, T1P2, and T1P3 of the three ponds at treatment-1 and
T2P1, T2P2, and T2P3 of three ponds at treatment-2 for the sake of recording data and
publishing the result.

3.3 Preparation of ponds

Preparation of ponds is the most important factor to increase the survival rate and for the
better production. All ponds were prepared properly before stocking. For the preparation
of proper water condition and produce natural fish feed, Liming (1-2kg/decimal) and
fertilization (both organic and inorganic) were done. After 3 days of liming 8 kg cow
dung, 250gm urea and 250 gm TSP per decimal were sprayed in liquid form throughout
the pond. Azola/duck weeds were stocked to supply natural feed. During culture pertod
both inorganic and organic fertilization were used at the rate of needed according to the

observation of transparency.

3.4 Experimental fishes
The Catla catla, Labeo rohita and M. rosenbergii were stocked about one week after
fertilization when sufficient natural feed were produéed in pond. The number of different

species of fish per decimal were according to the table -1.
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Table -1: Species composition per decimal

Name of fish species No. of individuals

Catla (Catla catla) 20

Rohu(Labeo rohita) 15

Golda (Macrobrachium rosenbergii) 10

Total 45

3.5 Experimental procedure/design

The experiment was done according to the following experimental design:

Treatment No. Description of the treatment

Pond numbers under the

treatments

Treatment-1 (T'1) (10%),

Artificial feeding with Rice
polish (40%), Soya bean cake
Wheat flour (15%), TiP1, T1P2, and T1P3
Wheat bran (20%), Mustard oil
cake (5%) and Snail (10%).

Treatment-2 (T2)

Only fertilization with 200gm
raw cow dung/decimal / day;
7gm TSP /decimal / day; and
3gm Urea /decimal / day.

T2P1, T2P2, and T2P3

3.6 Preparation of feed

The ingredients of feed like rice bran wheat bran, wheat flour, mustard oil cake, soybean

cake, and snail were applied for preparation of feed. The required amount of feed

ingredient was mixed with a little amount of water to make it thick “dough’ rolled into
balls. The balls were then thrown in to the ponds of T.

13
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Table-2: Formulation and price of the experiment diet.

Ingredients | % Quantity Price of | Price of |
Inclusion (g/kg) ingredients ingredients

(Tk/kg) Used (Taka)

Rice bran 40 400 7 2.8

Mustard oil cake 5 50 12 0.6

Soybean cake 10 100 15 . 1.5

Wheat flour 15 150 12 I E

Wheat bran 20 200 7 1.4

Snail 10 100 4 0.4

Total 100 1000 Pii_e_e_ofr@ =8.1 etes

/?,’o-a.—-ﬂ (4’\

'.“-'\

() Cenirar' 2\

I
3‘- Librdw i
*

3.7 Fertilization SN

Organic fertilizer such as cowdung and inorganic fertilizer such as urea and triple super
phosphate (TSP) were used for experimental work. TSP contains 20% phosphorus and
urea contain 46% N2 (Buckman and Bardy, 1980). There were 200gm raw
cowdung/decimal / day; 7gm TSP /decimal / day; and 3gm Urea /decimal / day sprayed in
liquid form throughout the ponds in treatment-2 (ICLARM, 2000). At times, the

fertilization rates were changed depending upon the transparency of pond water.

3.8 Amount of Supplementary feed

The supplementary feeds were supplied at the rate of 7% of the bady welght of the total
fish biomass at the first month (3 September to 3™ October, 2002) of culture. From 3™
October to 3™ December, 2002 supplementary feeds were supplied at the rate of 5% of
the total fish biomass (Hug, 2003). Then from 3™ December, 2002 to 3 February, 2003
supplementary feeds were supplied at the rate of 2-3% of the total fish biomass due to low
temperature. Lastly, from 3™ February to 3 March the feeds were supplied at the rate of
5%. Sampling was done fortnightly to adjust the feeding rate by measuring the weight of
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fish. Everyday a test tray was used during feeding time and observe the feeding
performance of fishes.

3.9 Mede of feeding

The supplementary feeds were supplied twice a day, in the morming between 9:00-10.00
AM and in the afternoon between 16:00-17:00 PM. The required amount of feed was
measured with a normal balance and taken in a plastic pan and it supplied as thrown by

hand in a same position of a pond daily.

3.10 Water supply

The water depth of all ponds generally maintain above 1 meter. The ponds of university
campus were filled up by water by a 550 feet deep tube well that was situated near the
pond. The two hors power motor of deep tube well was set in the guardhouse. Waters of
tube well firstly introduced in the feeder canal and next day it was supplied to the
experimental ponds by inter joining PVC pipe.

3.11 Sampling time and frequency
The physico-chemical parameters of pond water and biological data of the fishes were

studied fortmightly. All the sampling was done in the morning.

3.12 Water sampling

The water quality parameters such as temperature, dissolved oxygen (DO), pH, salinity
and transparency were taken forinightly. The temperature and DO of the water were
determined by the DO meter (Digital oxygen meter, model DO-5510). The pH of water
was determined by the digital pH meter (HANNA instrument, model RI 02895, Portugal).
Salinity was determined by the Hand Refractometer (ATAGO, 2442-WO02, Japan).

Transparency was measured by the Secchidisc.

3.13 Fish sampling

The biological data such as length and weight of fishes were recorded fortnightly at the
rate of more than 15% of the stocked fish. Fishes were caught with cast net and kept in a
big pan and then aeration was don¢ with an Air pump (model AC-2000, China). The
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individual length was recoded by the ordinary scale to the nearest centimeter. And
weight was also recorded by the Kitchen scale weighing balance (CAMRY) to the nearest
gram (plate of measurement). The fishes were visually examined to determine the
possible out break of disease.

3.14 Growth of fishes

Growth in terms of length and weight were calculated by subtracting the initial length and
weight of fishes (at the time of stocking) from final length and weight (at the end of the
study period).

Mean final length— Mean initial length

Percentage of growth in length = Mean initial length

x100

Mean final weight — Mean initial weight

Percentage of growth in weight = x100

Mean initial weight

3.15 Average daily gain
Average daily gain of each species was computed by subtracting the initial body weight
from the final body weight and then dividing by the number of days of culture.

3.16 Specific growth rate (SGR)
The specific growth rate of Catla catla, Labeo rohita and M. rosenbergii were

determined by using the following formula:

_ Logw, —Logw,

SGR X 100

2 i

Where,

W, = Weight (g) at time 7,

W, = Weight (g) at time 7|

T, — T, = Time interval (days)

16
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3.17 Analysis of data

Statistical analysis for average, percentage, range, standard deviation, correlation
coefficient, t-value and graphical representation etc. were conducted on PC using
Microsoft excel (office 2000).

17
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Chapter Four : RESULTS AND DISCUSSION
4.0 RESULTS AND DISCUSSION

The results of the experiment regarding the physico-chemical parameters (water
temperature, transparency, dissolved oxygen and pH) and biological parameters (growth
performance) have been presented in tables 3 to 31 and figures 1 to 28 and have been

discussed bellow:

4.1 Physico-chemical parameters

4.1.1 Water temperature

During the period of investigation monthly average water temperature at the experimental
pond varied from 19.07 to 33.63 °C (Table-3). The lowest and highest average water
temperature were recoded in the month of January and September respectively. The
lowest water temperature was recorded on January in pond no. T2P2 which was 19.07 °C
and the highest water temperature was recorded on September in pond T2P1 which was

33.63 °C. The temperature was low in January due to winter season (Fig.-1).

Table 3: Monthly average temperature ("C) of the ponds under Ty and T».

o SEAE e | . |
No. Sep Oct Nov Dec | Jan | Feb Max | Min
T1P1 33.43 3087 | 26.07| 2193 19.13 2343 19.13 | 3343

TIP2 33.50 | 30.80 | 25.97| 2200 19.17| 2327| 19.17 | 33.50

TIP3 | 3327| 30.50| 2590| 21.93| 1910 2330| 19.10| 33.27

Ty 3340 | 3072 2598| 2196 19.13] 2333| 19.13| 3340

T2PI 3363 | 3083 2593| 21.87| 1913 2340] 19.13| 33.63

T2P2 3353 3073| 2613 2193| 1907| 2343| 1907| 33.53
T2P3 3327 | 3047 26.13| 2203| 1910 2333| 19.10] 33.27
T 3348 | 3068| 2607 2194| 1910| 2339 19.10| 33.48

Ali ef al. (1982) stated that 20.5-36.5° C is favorable for fish culture but Rahaman ef al.
(1982) stated the favorable temperature is 26.06-31.97° C. The low growth might be
explicable by the observed lower temperature. Ling (1967) suggested that optimum
temperature for growth of post juvenile prawn was in the range of 28-31° C. In the
present study the growth rate of experimental species was greatly hampered during
January due to lower temperature.

18
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4.1.2 Transparency

Monthly average transparency ranged from lowest 19.33 ¢m in the pond T1PI to highest
38 cm in the T1P1 (table 4). The average results of transparency of all the six ponds were
high in the month of October and low in the month of January (Fig.-2).

The high values of transparency in October were probably due to rainfall and decreased
concentration of plankton. Saha and Sinha (1969) recorded that highest value of
transparency in august and September during increased rainfail. The present study
supports this statement. The lower values of water transparency were due to high
plankton growth in January as the feeding rate of fishes is decreased because of low

temperature.

Table 4: Monthly average transparency (cm) of the ponds under T, and T,.

Pond
No. Sep Oct Nov Dec Jan Feb | Min Max

T1P1 37501 3800} 3500 2967 2633 | 2850} 2633 | 38.00

T1P2 35001 3567 3333] 2900} 24.67| 2650} 2467 | 35.67

T1P3 3150 32.67) 3033 2767 2433 2467 2433 | 32.67

T 34.67! 3544 3289 | 2878 2511| 2636 2511| 3544

T2P] 27.001 26.00| 2533| 2300| 2167| 2400 2167| 27.00

T2P2 2600 2600 2600| 2500; 21.00| 2400; 21.00| 26.00

T2P3 2550 29.00| 23.67| 22.33 1933 | 21.67; 1933| 25.00
T 26,17 27.00f 2500| 2344 20.67| 2322 2067 | 27.00
4.1.3 Dissolved oxygen

The concentration of dissolved oxygen (DO) varied from 5.43 mg/l to 7.03 mg/l in the
pond in T; and from 5.27 mg/ to 7.05 mg/l in the pond in T (Table-5). The highest
concentration of DO was found on January in the pond T1P2 that was 7.05 mg/l and the
lowest concentration of DO was found on September in the pond T2P2 that was 5.27
mg/l. Bhuyan (1970) reported that dissolved oxygen content from 5.0mg/l to 7 mg/l is
required for high production. In the present study, the DO level remains within the range
of suitable production.

The monthly average DO ranged from 5.2 7mg/l to 7.05 mg/l. The highest concentration
of DO was in the month of January and the lowest was September (Fig.-3). The highest
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value of dissolved oxygen was probably due to low temperature. There may be another
cause is that is concentration of phytoplankton was high in the rainless days of January so
that they could produced more oxygen by photosynthesis. Rahaman (1997) stated that
oxygen concentration is higher in winter season and lower in summer in the summer
season due to mverse relation of dissolved oxygen with temperature or due to cold
temperature of water as the cold water has the greater oxygen holding capacity. Phwa and
Mehrota (1966) Dewan (1973) and Islam et al. (1978) found almost same results.

Table §: Monthly average dissolved oxygen in mg/l of the ponds T, and T..

Pond

No. Sep Oct Nov Dec Jan Feb Min Max
TIP1 543 543 593 6.63 6.33 5.64 543 6.63
TiP2 5.95 6.37 6.33 6.13 7.03 6.53 6.13 7.03
TiP3 6.50 6.30 5.97 5.87 6.57 6.23 5.87 6.57
T, 5.96 6.03 6.08 621 6.64 6.14 596 6.64
T2P1 5.65 587 6.03 6.30 6.17 5.60 5.60 6.30
T2P2 527 530 5.40 6.03 6.40 6.10 5.27 6.40
T2P3 5.90 577 6.27 6.63 7.05 6.13 5.77 7.05
T, 5.61 5.64 590 6.32 6.54 5.94 5.61 6.54

414 pH

The monthly average pH value varied from 7.77 to 8.27 in the ponds in T) and from 7.93
t0 8.27 in the ponds T, (Table-6 and Fig.-4). The highest value of pH (8.27) was found on
October in the pond T1P2 and the lowest value of pH (7.77) was found on January in the
pond T1P1. The average highest value of pH was found on October and the lowest value
of pH was found on January for both treatments.

Verma (1969) stated the highest value of pH during summer and the lowest of the same

during winter. The low pH value during winter probably due to low water temperature,
less alkalinity, high dissolved oxygen and low rainfall. Banerjea (1967), while correlating
productivity of large numbers of ponds with various soil and water properties, observed

neutral to slightly alkaline ph range to be most favorable for fish pond.
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The present investigation showed the pH values were in alkaline range in all the ponds
that were in productive range in fish culture. Alikunhi (1957) stated that water on acid
soil is usually less productive than those on alkaline soil. Michael (1969) reported the pH
ranging between 7.3 and 8.4 are the most suitable for fish culture.

Table 6: Monthly average pH of the ponds under T; and T>.

Pond

No. Sep. Oct. Nov. Dec. Jan. Feb. Min Max
T1P1 8.13 8.17 7.87 8.00 7.77 8.00 7.77 8.17
T1P2 8.07 827 8.13 8.03 7.97 817 7.97 8.27
TiP3 8.13 8.10 7.93 8.13 8.00 8.17 7.93 8.17
T, 811 8.18 7.98 8.06 791 811 791 8.18
T2P1 7.97 820 8.03 7.97 787 7.93 7.87 8.20
T2P2 7.93 8.20 8.13 7.97 8.17 8.17 7.93 8.20
T2P3 8.10 8.20 8.07 8.10 7.93 8.23 7.93 8.23
T, 8.00 8.20 8.08 8.01 7.99 811 7.99 3.20
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4.2 Growth in relation to weight and length

Data on growth profile of rohu, catla and golda in relation to gain in weight and length
under two treatments over a period of six months are presented in table 7 to 24 and figure
4 t028.

4.2.1 Growth in terms of weight under two different treatments

The initial weights of rohu under T;and T, were 18+ 5.02 and 20+ 7.17 g respectively
and the final weight were 120 + 17.17 and 97+ 32.00 g respectively (Table 7). It is
evident that the monthly maximum and minimum gain in weight of rohu, were 37.22 and
7.78 gin Ty and 29.17 and 5.63 g in T; respectively (Table 10 and Fig.-5). Under T, and
T, the growth in terms of weight was highest in February and lowest in December. The
net gain in weight over a period of six months in T, and T, were found to be 101.11 and
77.50 g respectively (Table 10). The net gain in weight expressed in percentage at the end
of the study in T, and T, were 538.64 and 388.40 respectively (Table 13). The maximum
monthly rate of gain in T; and T, were 89.13% and 66.52% in the month of September
and the minimum were 12.62% and 10.88% in the month of December respectively.
(Table 13)

The initial weight of catla in T, and T, were 11.94 + 4.25 and 11.94 + 3.49 g respectively
and the final weight were 60.28+ 13.23 and 53.33 + 14.14 g respectively (Table 8). It is
marked that the maximum and minimum gain in weight of catla were 11.94 and 3.89 g in
T, and 10.28 and 2.50 g in T, respectively (Table 11). The net gain in weight over a
period of six months in T; and T> were found to be 48.33 and 41.39 g respectively. The
monthly gain and net gain in weight expressed in percentage are shown in table 14. The
maximum, minimum and net gain in weight expressed in percentage were 76.83, 9.93 and
404.59 m in Ty, and 60.39, 6.08, and 347.71 g in T; respectively. In T;, the growth in’
terms of weight was highest in September and lowest in December, and in T, it was
highest in September and lowest in January (Fig.-6).

It'is found that the golda attained the final weight of 58.33+ 16.98 and 5194+ 1673 g
in Tiand T, respectively where the initial weight at the time of stocking were 9.94+ 3.33
and 9.78 + 3.46 g in Tjand T, respectively (Table 9). In Tiand T3, the growth in terms of
weight was highest in February and lowest in December (Fig.-7). The net gain in weight

23

@hul na Uni versity



Yot

Chapter Four

RESULTS AND DISCUSSION

over a period of six months in T;and T, were found to be 48.39 and 42.17 g (Table 12)

respectively. The net growth in weight expressed in percentage at the end of the study in
Tiand T were 486.64 and 431.31 g respectively (Table 15). The maximum monthly rate
of gain in Tiand T; were 92.86% and 70.42% in the month of September and the

minimum were 9.04% and 9.78% in the month of December respectively (Table 15).

Table 7: Average cumulative growth in weight (g) of rohu (Labeo rohita) in ponds

under two different treatments for a period of 6 months.

Dated

3 Sep. 3 Oct. 3 Nov. 3 Dec. 3 Jan 3 Feb. 3 Mar.
Treatment- 18.89 35.56 49.17 61.39 69.17 82.78 120.00
1 +5.02 +784)| +1240; +1453] +£2031} +2088]| 1717
Treatment- 20.28 33.33 43.33 53.61 59.44 68.61 97.78
2 + 7.17 + 8.74 +939| +1513} +1381| +£2490( *32.00

Table 8: Average cumulative growth in weight (gm) of catla (Catla catla) in ponds
under two different treatments for a period of 6 months.

Dated 3 Sep. 3 Oct. 3 Nov. 3 Dec. 3 Jan. 3 Feb. 3 Mar.
Treatment- { 11.94 = | 21.11 31.94 39.17 43.06 4833 60.28

1 + 4.25 + 6.54 + 9.57 + 1128 | +£1152 | +12.00 | £ 1323
Treatment- | 11.94 19.17 28.33 36.67 40.56 43.06 53.33

2 + 3.49 + 6.00 + 1000 | £1200 | £13.16 | £ 1262 | + 1414

Table 9: Average cumulative growth in weight (g) of golda (Macrobrachium
rosenbergii) in ponds under two different treatments for a period of 6 months.

Dated

3 Sep. 3 Oct. 3 Now. 3 Dec. 3 Jan. 3 Teb. 3 Mar.
Treatment- | 9.94 19.17 30.29 36.94 40.28 45.00 58.33
1 + 3.33 + 6.91 +10.53 | £1352 | £16.04 | £13.83 | + 1698
Treatment- | 9.78 16.67 24.17 28.33 31.11 35.56 51.94
2 + 3.46 +542 + 7.52 +970 | +9.63 + 9.98 + 16.73

Table 10: Monthly gain and net gain in weight (g) of rohu (Labeo rohita) in ponds
under two different treatments for a period of 6 months.

Dated 3Sep. {30ct. |3Nov. !3Dec. |3Jan 3Feb | Netgain | Max. | Min.

Treatment-1 | 16.67 13.61 12.22 7.78 13.61 37.22 | 10111 3722 | 71.78

Treatment-2 | 13.06 10.00 10.28 5.83 9.17 29.17 | 77.50 29.17 | 5.83
24

@hul na Uni versity




Chapter Four

RESULTS AND DISCUSSION

Table 11: Monthly gain and net gain in weight (g) of catla (Catla catla) in ponds
under two different treatments for a period of 6 months.

Dated 38ep. {30ct. [3Nov. |3Dec. |3Jan 3Feb. | Netgain | Max, | Min.
Treatment-1 | 9.17 10.83 7.22 3,89 5.28 11.94 48.33 11.94 | 3.89
Treatment-2 | 7.22 9.17 8.33 3.89 2.50 10.28 41.39 10.28 | 2.50
Table 12: Monthly gain and net gain in weight (g) of golda (Macrobrachium
rosenbergii) in ponds under two different treatments for a peried of 6 months,
Dated 3Sep. [30ct. |3Nov. |[3Dec. |3Jan. |3 Feb | Netgain | Max. | Min.
Treatment-1 | 9.22 1113 6.65 3.33 4,72 13.33 48.39 13.33 | 3.33
Treatment-2 | 6.89 7.50 4.17 2,78 4.4 16.39 42.17 16.39 | 2.78
Table 13: Monthly growth and net growth in weight (g) expressed in percentage of
rohu (Labeo rohita) in ponds under two different treatments for a period of 6
months.
Dated 3Sep. 130ct. {3Nov. |3Dec. |3Jan 3 Feb. | Netgain | Max. | Min,
Treatment-1 | 89.13 | 3840 (2482 11262 1951 14539 |538.64 |89.13| 1262
Treatment-2 | 66.52 {3095 2374 11088 |1505 |42.04 | 388.40 |66.52 10.88
Table 14: Monthly growth and net growth in weight (g) expressed in percentage of
catla (Cat/a catla) in ponds under two different treatments for a period of 6 months.
Dated 3 Sep. 3 Oct. 3Nov. {3 Dec. |3Jan 3 Feb. | Net gain | Max. | Min.
Treatment-1 | 76.83 ]51.39 |22.57 |9.93 1227 | 2470140495 |7683]9.93
Treatment-2 | 60.39 |47.92 [290.82 |10.66 |6.08 23.93 | 347.71 60.39 | 6.08
Table 15: Monthly growth and net growth in weight (g) expressed in percentage of
golda (Macrobrachium rosenbergii) in ponds under two different treatments for a
period of 6 months.
Dated 3 Sep. 3 Oct. 3Nov. |3Dec. |3Jan. 3 Feb. | Netgain | Max, | Min.
Treatment-1 | 9286 |57.68 |2225 |9.04 1169 [29.62 | 486,64 |92.86]9.04
Treatment-2 | 70.42 | 4508 |17.26 |9.78 14.26 {46.13 | 431.31 70.42|9.78
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4.2.2 Growth in terms of gain in length under two different treatments

The information on growth performances of rohu, catla and golda in terms of increment
in length under two treatments for a period of 6 months are shown in table 16 to 24/@ =
Fig. 13 t020. l’fl"'.f H

\ox\
\3\\?_,; ~

It is found that the rohu attained the final length of 21.71 £ 1.48 cm and 20.29 + 2.47 ohet!’
in Trand T; respectively where the initial length at the time of stocking were 12.40+ 1.10
cmand 12.21+ 1.29 cm in T;and T; respectively (Table 16). The net gain in length was
931cm in T, and 808 ¢cm in T,. There was a marked variation in the monthly gain
length. The monthly gain in length was found to be highest (2.54 cm) in February under
T, while the same was maximum (2.68 ¢m) in February under T; (Fig.-13). The monthly
gain 1n length was found to be lowest (0.78 cm) in December in T while it was mimimum
(0.43 cm) in December in T, (Table 19 and Fig.-13). At the end of the study, the net pain
in weight expressed in percentage were 80.61 and 66.25 in T, and T, respectively (Table
22). The maximum monthly rate of gain in T, and Ty were 20.30% and 17.19% and the

minimum were 4.57% and 2.66% respectively.

The average initial length of catla in Tiand T, were 9.16 £ 1.00 cm and 9.64 + 0.80 cm
respectively at the time of stocking and reached to an average size 15.76 £ 1.52 cm and
15.19 = 1.36 respectively (Table 17). Maximum and minimum monthly gain in length of
catla was recorded to be 1.86 cm and 0.42 cm in September and December respectively in
T, and to be 1.47 cm and 0.36 cm in September and January respectively in Tz (Table 20
and Fig.-14). The net gain in length was 6.14 cm in treatment-1 and 5.54 c¢m in treatment-
2. The net gain in length expressed in percentage at the end of the study in T; and T, were
63.91and 57.51 cm respectively (Table 23). The maximum monthly rate of gain in T; and

T, were 19.31%and 15.22% and the minimum were 3.09% and 2.63% respectively.

The mean initial length of golda under T, and T; were 8.78+ 1.29 cm and 8.76 + 1.20
cm at the stocking time and reached to a mean length 16.78 + 1.76 cm and 16.01 cm
respectively (Table 18). Maximum and minimum monthly gain in length of golda was
recorded to be 2.49 cm and 0.50 cm in September and December in respectively Ty, and
to be 1.89 cm and 0.52 cm in September and December respectively in T, (Table 21 and
Fig.-15). The net gain in length was 7.99 cm in T; and 7.25 c¢m in T,. The net gain in
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length expressed in percentage at the end of the study under T; and T, were 91.07% and
82.81% respectively. The maximum monthly rate of gain under T, and T; were 28.41%
and 21.64% and the minimum were 3.53% and 3.97% respectively (Table 24).

For all the experimented species the maximum growth in length expressed in percentage
was found to be in the month of September and the minimum value was found to be
December except rohu under T>. The minimum growth of rohu under T, was in the month

of January.

In the experiment the growth of catla was relatively low than another two species (Fig.-8
and 9). All species showed the higher rate of growth in all respect in treatment—'lthan
treatment-2 (Fig.-8) which was probably due to supplementary feeding application. This
result is similar to the result of Harish (1979), Rabanal (1967) and Rahaman (1997).
There were a little variations of growth rate observed between the two treatments. Saha a¢
al. (1978) recorded enhanced growth of phytoplankton and zooplankton which in tern
induced better growth of fish by applying of fertilizer. Grover et af., (1976) observed
much high yields of fishes in fertilized ponds than unfertilized ponds. The growth of all
the species in T, was satisfactory regarding T;which was probably due to high production
of phytoplankton and zooplankton by applying of fertilizer.
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Table 16: Average cumulative growth in length (cm) of rohu (Labeo rohita) in ponds
under two different treatments for a period of 6 months.

Dated 3 Sep. 3 Oct. 3 Nov. 3 Dec. 3 Jan. 3 Feb. 3 Mar.
Treatment- | 12.40 14.45 15.87 16.97 17.74 19.16 21.71
i + 1.10 +0.78 +1.24 + 147 + 1.91 +1.73 + 1.48
Treatment- | 12.21 14.28 15.32 16.37 16.80 17.61 20.29
2 +1.29 +1.05 +1.09 + 143 + 1.31 + 2.07 + 247

Table 17: Average cumulative growth in length (cm) of catla (Catla catia) in ponds
under two different treatments for a period of 6 months.

Dated 3 Sep. 3 Oct. 3 Nov. 3 Dec. 3 Jan. 3 Feb. 3 Mar.
Treatment- | 9.61 11.47 13.05 13.63 14.06 14.55 15.76
1 + 1.00 +1.18 +1.18 +098 | £091 +1.11 + 1.52
Treatment- | 9.64 1111 12.41 13.25 13.68 14.04 15.19
2 + 0.80 +124 | £1.69 +143 {+150 | +1.13 +1.36

Table 18: Average cumulative growth in length (cm) of golda (Macrobrachium
rosenbergii) in ponds under two different treatments for a period of 6 months.

Dated 3 Sep. 3 Oct. 3 Nov. 3 Dec. 3 Jan. 3 Feb. 3 Mar.
Treatment- | 8.78 11.28 13.29 14.14 14.64 15.32 16.78
1 +129 | £1.63 +192 1 £193 | £198 [ +155 {+176
Treatment- | 8.76 10.65 12.38 13.01 13.52 14.27 16.01
2 +120 | +148 +162 (+18 | £170 | +£145 [ £194

Table 19: Monthly gain and net gain in length (cm) of rohu (Labeo rohita) in ponds
under two different treatments for a period of 6 months.

Dated 3 Sep. 30c¢t. |[3Nov. |3Dec. |3Jan 3 Feb. | Netgain | Max. | Min.

Treatment-1 | 2.05 1.42 1.10 0.78 1.42 2.54 931 2.54 10.78

Treatment-2 | 2.07 1.04 1.04 0.43 0.81 2.68 8.08 2,68 | 0.43
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Table 20: Monthly gain and net gain in length (em) of catla (Catla catla) in ponds
under two different treatments for a period of 6 months.

Dated 3 Sep. 3 Oct. 3Nov. |3Dec. |3 Jan. 3 Feb. | Netgain | Max. | Min.
Treatment-1 | 1.86 1.58 (.58 .42 0.45 1.21 6.14 1.86 | 0.42
Treatment-2 | 1.47 1.29 0.84 0.43 0.36 1.14 5.54 1.47 ]0.36
Table 21: Monthly gain and net gain in Iength (cm) of golda (Macrobrachium
rosenbergii) in ponds under two different treatments for a period of 6 months.
Net Max. | Min.
Dated 38ep. |30ct. |3Nov. |3Dec. |3Jan 3Feb. | gain
Treatment-1 | 2.49 2.02 0.85 0.50 0.68 146~ 1799 249 1050
Treatment-2 | 1.89 1.73 0.63 0.52 0.75 1.73 7.25 1.89 10.52
Table 22: Monthly growth and net growth in length (cm) expressed in percentage of
rohu (Labeo rohita) in ponds under two different treatments for a period of 6
months.
Dated 3 Sep. 30ct. [3Nov. |3Dec. | 3Jan 3 Feb. | Netgain | Max. | Min.
Treatment-1 | 20.30 | 9.80 6.93 4.57 7.95 13.34 | 80.61 20.30 | 4.57
Treatment-2 | 17.19 | 7.28 6.82 266 478 15.15 | 66.25 17.19 ] 266
Table 23: Monthly growth and net growth in length (cm) expressed in percentage of
catla (Catla catla) in ponds under two different treatments for a period of 6 months.
Dated 38ep. !30ct. [3Nov. |3Dec |3Jan. 3 Feb | Netgain | Max. | Min.
Treatment-1 | 19.31 13.80 | 4.47 3.08 3.53 8.28 |63.91 19.31 | 3.09
Treatment-2 | 15.22 11.69 |6.82 3.27 2.63 8.13 | 57.51 156.22 | 2.63
Table 24: Monthly growth and net growth in length (cm) expressed in percentage of
golda (Macrobrachium rosenbergii) in pouds under two different treatments for a
period of 6 months.
Dated 3 Sep. 3 Oct. 3Nov. |3Dec. | 3Jan. 3 Feb. | Netgain | Max. | Min.
Treatment-1 | 28.41 1773 | 6.54 3.53 4.65 951 |91.07 28.41 | 3.53
Treatment-2 | 21.64 | 16.23 | 5.08 3.97 5.54 12.14 | 82.81 2164|397
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Fig.-13: Monthly gain in length (cm) of Labjo rohita
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of 180 days.
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Fig.-21: Average daily gain(ADG) of Labio rohita under
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Fig.-22: Average daily gain {ADG) of Catfa catfa under
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Fig.-23: Average daily gain (ADG) of Macrobrachium
rosenbergii under two different treatment for a period
of 180 days.
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4.4 Specific growth rate
The values of specific growth rate of experimented species under two different treatments
are presented in table 28 to 30. The average specific growth rate of rohu, catla , golda
were  1.03%, 0.90%,0.98% under T; and 0.88%, 0.83%, 0.93% under T, respectively
(Fig.-24, 25 and 26). The monthly variations of specific growth rate were same as the
average daily gain varied.

Table 28: Monthly specific growth rate and net specific growth rate of rohu (Labeo
rohita) in ponds under two different treatments for a period of 6 months.

Dated 3 Sep. 3 Oct. 3Nov. [3Dec. | 3Jan 3Fc¢h | Netpain | Max. | Min.
Treatment-1 212 1.08 0.74 0.40 0.58 1.25 1.03 212 | 0.56
Treatment-2 1.69 0.90 0.71 0.34 0.47 1.17 0.88 169 | 0.44

Table 19; Monthly specific growth rate and net specific growth rate of catla (Catla
catla) in ponds under two different treatments for a period of 6 months.

Dated 38ep. |30ct. {3Nov. |3Dec. |[3Jan. |3Feb. | Netgain | Max. | Min,
Treatmeni-1 1.80 1.38 0.68 0.32 0.39 0.74 0.90] 180 ] 0.32
Treatment-2 1.57 1.30 0.87 0.34 0.20 0.71 0.83 | 1.57 ] 0.20

Table 30: Monthly specific growth rate and net specific growth rate of golda
(Macrobrachium rosenbergii) in ponds under two different treatments for a period of
6 months.

Dated 3 Sep. 3 Oct. 3Nov. {3Dec. |3Jan 3 Feb. | Netgain { Max. | Min

Treatment-1 2.19 1.52 0.67 0.29 0.37 0.86 0981 2.19| 0.29

Treatment-2 1.78 1.24 0.53 0.31 0.44 1.26 093 | 1.78 | 0.31
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4.5 Correlation between growth rate and water quality parameters

The Regression equation between growth rate and observed water quality parameters
(Water temperature, Water pH, dissolved oxygen and transparency) are shown in table
31-33. The correlations between growth rate and water quality parameters are shown in
Figures 29 to 52. ‘

Growth rate was found to be positively correlated with water temperature and water pIl
for all experimented species under treatment-1 and treatment-2 (Fig.-29-40). The
correlation between growth rate and dissolved oxygen varied with- species, also with
treatments. Dissolved oxygen was positively correlated with growth rate of rohu and catla
under treatmen-1 but negatively correlated with growth of rohu, catla under treatment-2.
For golda this relationship was negative under both the two treatments (Fig.-41-46). In
case of transparency, the correlation varied only with experimented species. It was
positively correlated with growth rate of catla and golda but negatively correlated with

the growth rate of rohu under treatment-1 and treatment-2 (Fig. 47-52).

Table 31: Co-relation and regression between observed water quality parameters (x)

and growth rate (y) of rohu (Labio rokita) under T, and T,.

Relationship Treatments | Regression equation Correlation Value of
(y=a+bx) coefficient “r” | “t”

Water iemperature (x) | 1 y=10.2206x + 2.8071 0.22 9.04%

and growth rate (y) 2 y=0.1946x + 1.5047 0.24 ‘ 11.22#
Water pH (x) and |1 y=17916x-136 0.53 0.25%*
growth rate (y) 2 y=10.63x - 79.442 0.36 1.35%#*
Dissolved oxygen (x) | 1 y=0.8708x + 3.0455 0.05 1.49%*
and growth rate (y) | 2 y=-3.0425x +30201 | -0.37 0.35%*
Transparency (x) and | 1 y =-0.1438x + 12.346 -0.13 9.53*
growth rate (y) 2 y=-0.1418x -+ 10,756 -0.01 12.29%
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Table 32: Co-relation and regression between observed water quality parameters (x)

and growth rate (y) of catla (Catla catla) under T; and T,..

Relationship Treatments | Regression equation Cotrelation Value of
(y=a+bx) coefficient “r” | “t”

Water temperature (x) | 1 y=0.2013x - 1.0985 0.62 16.84%

and growth rate (y) 2 y=0.1944x - 1.5001 (.66 17.51#
Water pH (x) and |1 y = 5.4809x - 40.154 0.50 8.54%
growth rate (y) 2 y=4.8562x-35.791 0.45 10.81*
Dissolved oxygen (x) | 1 y=0.0334x + 3.8213 0.01 4.31*

and growth rate (y) 2 y=-1.7509x + 14.081 0.46 5.16*
Transparency (x) and | 1 y=0.0854x + 1.4393 0.26 18.17*
growth rate (y) 2 y=0.1178x - 0.1206 0.57 32.40%

Table 33: Co-relation and regression between observed water quality parameters (x)

and growth rate (y) of golda (Macrobrahium rosenbergii) under T; and T-.

Relationship Treatments | Regression equation Correlation Value of
{(y=a+bx) coefficient “1” “t?

Water temperature (x) 1 y=0.2396x - 2.071 .63 17.30*
and growth rate (y) 2 y=0.1412x - 0.0817 0.31 15.04*
Water pH (x) and 1 y =17.3421x - 55.153 0.57 7.28%
growth rate (v) 2 y=7.3377x-55.778 0.43 6.71%
Dissolved oxygen (x) 1 v =-0.4905x + 7.0628 -0.11 3.56%
and growth rate (y) 2 vy =0.888x - 1.9228 -0.07 3.56*
Transparency {(x) and 1 y =0.1068x + 0.7955 0.28 18.19*
growth rate (y) 2 y =-0.047x + 4.9397 0.09 20.86*

*Significant in 5% level

**Insignificant in 5% level
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3.0 CONCLUSION

The present study identified the effects of feed and fertilizer on growth of Golda and
carps fishes in polyculture system. Artificial feed was supplied in 3 ponds of T; and
fertilizer was used in other 3 ponds of T;. Some of the water quality parameters of the
pond were studied. Except water temperature, there were no adverse conditions of the
limnologial factors found during the study period. The growth rates of all species are
seriously hampered by low temperature in December and January. The average growth
rate were 0.56, 0.27 and 0.27 g/day for rohu, catla and golda respectively in T, where
artificial feed was supplied and at the same time the growth rate were 0.43, 0.23 and 0.23
g/day for rohu, catla and golda respectively in T, where only fertilization was done.
Absence of artificial feed in T; the growth rates of all species were slightly lower than T,.
There were a little variation in growth rate between two T, and Ta.

Finally it was concluded that only fertilization may be the simplest and cheapest means of
increasing fish production. This study is very much important rural marginal farmers who

are unable to buy feed for fish,
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