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Abstract

With aim to diversify the polyculture system target has been determined to incorporate another important candidate
species into the carp culture system in Purulia district of West Bengal. Osteobrama belangeri (Valenciennes, 1844),
generally named as ‘Pengba’ in Manipur, India is incorporated along with other Indian major carps viz, rohu, catla and
mrigal in Bhangra village under Purulia I block in Purulia. This polyculture has been continued for 12 months. Pengba
showed survival rate of 73% with a weight gain percentage of 6519.33 and specific growth rate of 1.16%, which is
higher than rohu (1.08%) and lower than catla (1.36%) and mrigal (1.26%). It attains the maximum size of 200 g during
this culture period and this size is marketable. Though its growth rate is less than catla and mrigal in this region but due
to its glossy silvery appearance and good nutrient value (moisture - 77.33%, crude protein - 20.87%, crude lipid -
0.65%, ash - 0.72%, NFE - 0.07%), it may create a demand among the fish farmers and customers. This research work
summarizes the growth, survival, proximate composition and future prospects of Pengba in this region.
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1. Introduction:

Diversification of species has been a key strategy intended to boost fish production in freshwater ponds. Species
diversification promotes enhancement of yield by utilizing the micro niches of pond ecosystem effectively. By producing
a variety of fish it not only increases the consumer demand but also helps in conserving potential candidate species
through culture propagation [1, 2, 3, 4 ]. In different regions attempts have been made to incorporate lesser known but
promising species into the cultivation system which has expanded the species diversity and encouraged their
conservation through propagation of culture [5, 6,7 ,8, 9]. In Indian system of major carp polyculture, the inter-cropping
of minor carps has shown 28% increase in fish yield [10]. Among different cyprinid species with culture potential,
Osteobrama belangeri (Valenciennes, 1844), known as Pengba is a medium sized carp that holds a significant
importance, particularly in Manipur, a state of India [11, 12, 13]. This fish has been listed in the 91 endangered fish
species of India as its wild population have decreased notably [14]. In Manipur Pengba has a high demand due to its
significance in the cultural and social aspects of Manipuri life. The price of this fish vary with season and generally price
ranges from Rs.400-800 per kg in the market of Manipur [15]. Its herbivorous nature makes it suitable for culture in
pond and it replaces the grass carp in composite fish culture [12]. This fish shows herbi - omnivorous feeding patterns
because it feeds different types of food items in different phases of its life. In juvenile stage it favours zooplankton and
various insects and worms and in grown up stage it prefers plant based foods with aquatic macro vegetation
contributing 40-60% of the gut content [15]. Pengba attained higher growth when it cultured with catla than that with
rohu. So it is better compatible with catla than rohu. Pengba shows better growth and survival as well as greater length
and weight increase in 10% addition of the IMC density (6500 fingerlings per ha) than 20% incorporation level [16].
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According to the research of Das et al., 2019,[17] it is feasible to stock up to 50 fry per m3 for rearing of pengba from
fry to fingerling stage in concrete tanks. In growth and survival of aquatic organisms, the quality of the water
environment plays an important role. Quality of water can be assessed using different parameters like temperature, pH,
dissolved oxygen (DO), biochemical oxygen demand (BOD) etc [18, 19]. DO acts as a crucial metric for water quality
assessment and is regarded as a significant factor for influencing fish health and various aquatic organisms [20, 21, 22].
As per Central Pollution Control Board (CPCB), Government of India, DO level must be 4 mg/L or more to support fish
propagation [23]. The DO level should exceed 5.0 mg/L for higher fish production [24]. To culture Pengba successfully,
a higher dissolved oxygen is necessary for productivity improvement [25]. Purulia, a district in West Bengal, India,
suffers from underdeveloped socioeconomic condition. The human population in this district consists mainly of
resource limited social groups, primarily marginal farmers and daily wage workers [26, 27]. This study emphasizes the
culture prospects of Pengba with Indian Major Carps (IMCs) in this area and the potential of this fish as a significant
candidate species for diversification of polyculture, generating extra income and improving livelihood.
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Figure 1 Pengba fish from the ponds of Bhangra village of Purulia district

2. Materials and Methods

2.1. Study area

The present study was conducted in Bhangra village under the Puruliall Block of Purulia district (Figure2) from
September 2023 to August 2024. Bhangra is a small village in Purulia district and surrounded by green nature with
many ponds, bills. The study was carried on three earthen ponds (A: Lat. 23°22°21”N, Long.86°26"23"’E; B: Lat.
23°22°19”N, Long. 86°26°22"E and C: Lat.23°22°19”N, Long. 86°26°23"'E) in that village of approximately 0.14 ha size.
Pengba was included with IMCs such as for polyculture diversification in this area. The culture was continued for 12
months.
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Figure 2 Location map of study area

2.2. Pre-stocking pond preparation

Pre-stocking pond preparation is greatly required before introducing the fish species. Standard procedures of pond
preparation include removal of predatory and weed fishes and other insects by using mosquito net and application of
basal fertilizer containing cowdung and single super phosphate at 30 kg/ha before 10-15 days of stocking [28].
According to protocol liming was done at 200 kg/ha in all three ponds before 5-6 days of stocking.

2.3. Stocking and feeding of fish

The ponds were stocked with three IMCs viz., Labeo rohita (rohu), Catla catla (catla), Cirrhinus mrigala (mrigal) and
Osteobrama belangeri (pengba). The each ponds were stocked @ 5 fingerlings per m2 with a ratio of species of 40%
surface feeder (catla) : 20% column feeder (rohu) : 30 % bottom feeder (mrigal) : 10% macrophyte feeder (pengba) at
a combined density of 6500 fingerlings / ha. Fish fingerlings of all the four species were brought from Naihati fish market
of North 24 Pargana of West Bengal. 15 individuals of each species were randomly selected for measurement of length
and weight. The average length and weight of the fishes at the time of stocking were: Labeo rohita (7.37 cm, 5 gm ), Catla
catla ( 5.52 cm, 1.96 gm), Cirrhinus mrigala (6.5 cm, 2.46 gm), Osteobrama belangeri (4.75 cm, 2.12 gm ).

All the four stocked fish were fed with a mixture of rice bran and mustard oil cake (1:1) @8% of body weight once a day
for 3 months and then @ 5% of body weight for the rest 9 months.
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2.4. Sampling of water and plankton

Water sample of the ponds were collected at monthly basis from 20 to 30 cm depth below surface water between 8.00
a.mto 9.00 a.m. Different water parameters like temperature, pH, dissolved oxygen (DO), total alkalinity, total hardness,
phosphate, ammonia, total dissolved solids (TDS) were done by the standard method [29].

Sample water for plankton was also collected with plankton net by filtering 50 lit of water and preserved in 5% formalin
for quantitative estimation in later time. Plankton counting was done with Sedgewick Rafter chamber [30].

2.5. Growth performance of fish, their survival and production

Fish in the ponds were sampled at 3 months interval to monitor growth and health conditions. Sampling was done with
netting and length and weight of 15 randomly selected fish of each species were measured. The fishes were cultured for
12 months and then transferred to another pond for further growth. Growth performance was assessed by calculating
weight gain% (WG%) and specific growth rate (SGR). Different response parameters were calculated by following
formulas [31].

WG% =100 [(FW - IW) / IW]
SGR =100 [{In (FW) - In (IW)}/ experimental period]
Survival (%) = (Number of fish harvested / number of fish stocked) * 100
Fish production (FP): SxSDxGI

Here, In = natural logarithm, FW = final weight, IW = initial weight, S = survival rate, SD = stocking density and GI =
growth increment.

2.6. Pond management after stocking

Lime was applied in all the ponds at monthly intervals @ 200 kg/ha [32] to maintain the ideal pH and alkalinity level.
The regular fertilization was skipped occasionally based on the pond’s water quality parameters.

2.7. Proximate composition of fish muscle

The proximate composition of the fish muscle was assessed following standard methods [33]. To determine the
moisture content, samples were dried to a constant weight at 1002C, Kjeldahl method was used to measure the crude
protein, Soxhlet was used for crude lipid determination and ash is determined by burning the ash in muffle furnace for
6 hours at 5502C. Nitrogen free extract (NFE) was calculated by differences as 100 - (moisture% + CP% + CL% + ash%).

2.8. Statistical analysis

The collected data from the study were analysed by using MS-Excel 2010, and data were represented as mean #* standard
deviation.

3. Results

3.1. Quality of water during the study period

Seasonal variation was seen among the different physicochemical parameters (Table1) of water during the study period.
Water temperature is an important factor for aquatic environment. In the present study water temperature varied from
26.2°Cto 34.3 °C. The temperature shows highest value in pre monsoon month and lowest in winter season. The average
value of pH in the selected ponds of Bhangra village ranges between 7.3 to 7.7. In this study period minimum dissolved
oxygen concentration was seen in pre monsoon month i.e. 5.5 mg/L and maximum value was seen in monsoon month
i.e. 8.3 mg/L. Total alkalinity values in this study varied in between 35.8 to 125.66 mg/L during four seasons of which
maximum value recorded in pre monsoon month 125.66 mg/L and minimum value was seen during the post monsoon
period i.e. 35.8 mg/L. Total hardness value ranged from 23.96 - 69.6 mg/L in four seasons. Highest TDS value observed
in monsoon period i. e 99.8 mg/L and minimum value recorded in Monsoon period i. e. 80.13 mg/L. Inorganic nutrients
such as phosphate and ammonia show no such variation in this study period (Figure 3).
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Table 1 Seasonal variation of water parameters during 12 months culture period in the ponds of Bhangra village,
Purulia

Water Parameters Pre Monsoon | Monsoon Post Monsoon | Winter
Water temp.(°C) 34.33 £3.49 324 +1.99 28.76 £ 0.60 26.2 +0.72
pH 7.4 +0.2 7.7 £0.6 7.3+£0.2 7.4 +0.17
Dissolved oxygen (mg/L) | 5.5+ 0.23 8.3+0.7 6.63 = 0.65 6.5+ 1.85
Total alkalinity (mg/L) 125.66 +2.15 | 89.36 +47.58 | 35.8+8.2 58.93 + 35.65
Total hardness (mg/L) 69.6+7.9 60.16 + 10.97 | 23.96 £+ 4.30 49.46 £ 14.96
TDS (mg/L) 99.8 £ 16.28 80.13+1491 | 83.2+13.21 93.8+5.18
Phosphate (mg/L) 0.003 £0.001 | 0.07 £0.01 0.02 £ 0.008 0.01 £0.001
Ammonia (mg/L) 0.13 £ 0.05 0.1 +0.004 0.03 £0.005 0.06 £ 0.03
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Figure 3 Different water quality parameters in ponds of Bhangra village of Purulia during 12 months culture period

3.2. Planktons

In this study, total five group of zooplanktons (Fig. 4) were found. These were Rotifera, Copepoda, Protozoa, Ostracoda
and Cladocera. Occurrence of different zooplankton groups were given in the following table (Table2)

Table 2 Composition of different group of Zooplankton

Group Composition (%)

Rotifera 25

Copepoda | 48

Protozoa 13

Ostracoda | 5

Cladocera | 9
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Figure 4 Composition (%) of zooplankton in the ponds of Bhangra in Purulia.

Highest composition was seen in Copepoda (48%) followed by Rotifera (25%), Protozoa, (13%), Cladocera (9%), and
Ostracoda (5%).

3.3. Fish Growth and Survival

Length and weight of randomly selected 15 fishes of the four species measured during the time of stocking and after
twelve months of culture period, their survivability were seen in the following table (Table3):

Table 3 Growth and survival of four fish species cultured in the ponds of Purulia for 12 months.

Species Initial length | Initial weight | Final length | Final weight | Survival
(cm) (gm) (cm) (gm) (%)

Labeo rohita 7.37+£0.12 5.0+0.03 29.96+2.32 265.66+3.42 90

Catla catla 5.52+1.62 1.96+0.01 27.64+5.21 283+6.31 85

Cirrhinus mrigala 6.5+1.4 2.46%0.02 27.0+4.2 246.06+3.12 80

Osteobrama 4.75+0.34 2.12+0.03 20.04£2.12 140.33+6.35 73

belangeri

Data are represented as mean # standard deviation (n=15)

Survival of the fish varied from 73% (pengba) to 90% (rohu). The weight gain% and specific growth rate was seen in
the following figure. Highest weight gain % was seen in catla followed by mrigal, pengba and lowest weight gain was in
rohu fish. Highest SGR was observed in catla (1.36) and lowest in rohu (1.08).

16000 -
14000 -

12000 - 9902.43 136 126 116
5d0000 -
© 8000 - 6519.33 ‘ A
36000 | 5213.2
4000 -
3°° F & &
RN Sy

2000 -
Rohu Catla Mrigal Pengba

14338.77

0 -

Fish Species Fish Species

Figure 5A Weight gain percent (WG%) and 5B. Specific Growth Rate (SGR) of four fish species cultured for 12 months
in the ponds of Bhangra of Purulia
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3.4. Proximate composition of fish muscle

At the end of the culture for 12th months, the proximate composition of the muscle of four fish species were analyzed
(Table4). The moisture content ranged from 73.63 % to 77.9 %. Highest ash content was seen in rohu fish and lowest
seen in mrigal. Maximum crude protein content was seen in O.belangeri (20.87%) followed by C. catla (15.06%), L. rohita
(13.04%) and C. mrigala (11.93%). Crude lipid shown to be highest in L. rohita (1.35%) and lowest in C.catla (0.42%).
Ash content in the fishes ranged from 0.72% to 1.14%.

Table 4 Muscle proximate composition (% wet weight) of four fish species cultured in ponds of Purulia district

Fish species Moisture Crude protein | Crude lipid | Total ash | NFE

Labeo rohita 77.9+1 13.04+0.04 1.35+0.05 1.08+0.03 | 6.38+0.17
Catla catla 74.51+£0.59 | 15.06+0.24 0.42+0.01 1.14+0.02 | 8.76+0.40
Cirrhinus mrigala 73.63£0.31 | 11.93+0.26 0.45+0.01 1+0.02 12.08+0.26
Osteobrama belangeri | 77.33+0.31 | 20.87+0.08 0.65+0.03 0.72+0.02 | 0.07+0.01

Data are presented as mean # standard deviation; n = 3

Crude Protein

Moisture :,,.x‘:%‘f@:__,/

e ”;‘ H {—.‘2_;

Rk, o
m_!n ¥ 20.87+0.08

77.33+0.31

NFE

0.07£0.01

Pengba Collection of muscle

o Ash
Crude Lipid

0.65+0.03

0.72+0.02

Figure 6 Diagrammatic representation of proximate composition of Osteobrama belangeri fish

4. Discussion

The pH, DO value shows improvement in the monsoon period because in this time occurrence of rain dilutes the water.
This dilution effect also causes reduction of both alkalinity and hardness [16]. The alkalinity, hardness of the water of
ponds in the Pre monsoon period shows maximum value due to decreased rainfall and mineralization [34, 35, 36 ]. The
variation in DO from 5.5 to 8.3 mg/L during 12 month culture period may be due to temperature difference in water
[37]. Temperature value in this study period shows gradual decrease from pre monsoon to winter seasons [38, 39, 40
]. Highest TDS value was seen in pre monsoon period and this may be due to less water in ponds. The available
phosphate concentration of water bodies during the study period varied from 0.003 - 0.07 mg/L . Ammonia
concentration varied from 0.03 - 0.13 mg/L . Maximum value was observed in pre monsoon period i.e. 0.13 mg/L and
this was found due to low rainfall and stagnant water body. However different water quality parameters during the
culture period are within the tolerance level for the carps [41, 42, 43, 44] and intermediate liming and fertilisation
actions were implemented for maintaining preferred range of parameters of pond water.

For conservation of the pengba, culture and breeding of that fish has been successfully practiced in the ponds of Manipur

[5]- But recently for few years the culture of this fish is not only confined to the Manipur but also other states like Odisha,
Bihar, West Bengal tried to culture pengba in ponds. In Purba Medinipur district of West Bengal, pengba fish was
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cultured along with other Indian Major Carps. An average size of 400 gm of pengba was harvested after 8 months of
culture period [45]. The size of the fingerlings of pengba were 2 gm approximately at the time of stocking. Previously
in Purulia district no attempt has been taken for culture of this fish. Culture of pengba along with other IMCs in this
drought prone region has been recorded for the first time. Pengba recorded a SGR of 1.16 % i.e almost equal found by
the study of Yengkokpam et al., 2019 [31]. This fish has been grown from 2.12 g to 200 g in 12 month culture period and
it is less than the study of Sahu, S. K. 2020 [45]. This lower growth may be due to this fish is new for this region and less
productivity of the ponds. But the survival of the pengba fish shown 73% and this is supported by the study of
Yengkokpam et al., 2019 [31]. Better growth performance was noticed in catla followed by mrigal and pengba. Rohu
showed less growth performance than pengba [16]. In the present experiment a total production of 905 kg /ha was
produced after one year culture. Fish yield of 3362- 3962 kg/ha was produced in six months by rearing fingerlings of
Indian Major Carps from pens in ox-bow lakes of Bihar, India [46]. 8 kg of pengba fish was obtained per decimal area in
ponds of Haldia, Purba Medinipur [45].

The proximate composition of the cultured fishes at the end of culture period was analyzed to compare the nutrient
composition among the different fish species. In this study pengba showed highest crude protein (20.87%) among the
four fish species. It has low lipid (0.65%) and good moisture content (77.33%).

5. Conclusion

From this study it can be stated that pengba can be a potential candidate species for carp polyculture diversification.
Though it attained a lower size in this region but this size is marketable and its silvery appearance and taste of the meat
attract the consumers. The survival and nutritional quality of this fish made it important food fish for this region.
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