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ABSTRACT 

The experiment involved ten ponds each of 0.1 ha, located at Birbhum district of West Bengal 

.The ponds were stocked with fingerlings of Indian Major Carps (Catlacatla, Labeorohita, 

Cirrhinamigala, Hypophthalnicthys molitrix, Etenopharyngodonidella, Cyprinuscarpio) at the 

ratio of 3:4:3. The ponds were integrated with 300 nos. of Khaki Campbell ducks 

(Anasplatyrhynchos) to evaluate the effect of duck manuring on pond productivity and fish 

growth. No supplementary feed for fishes and no fertilizer except the initial fertilization were 

applied to the ponds. The data were collected in regular interval on various monitoring 

indicators, such as –pH, dissolved oxygen, total alkalinity, hardness, growth rate of fish and 

duck, egg, meat, fish production, overall return in terms of benefit cost ratio. Dissolved 

oxygen, pH, total alkalinity, hardness were analyzed both in pretreated pond and post treated 

pond respectively. The result revealed that the average body weight of Khaki Campbell ducks 

at 40 weeks of age was 2014.36±8.39 for male and 1823.36±6.73 for female respectively. The 

average egg production at 40 weeks of age was 103.48 ±0.77. In the present study, growth of 

Catla (Catlacatla) was recorded maximum (1.82kg) in one year followed by Silver Carp 

(Hypophthalnicthys molitrix) attaining the weight of 1.41 kg. However, the growth of Rohu 

(Labeorohita) and Mrigal(Cirrhinamigala)was recorded as 741 gm and 875 gm each after 12 

months of rearing. All the studied physic-chemical parameters were observed within 

pemissible ranges with satisfactory fish growth. The cost and returns of fish-cum-duck 

farming is more profitable than fish farming alone. 
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INTRODUCTION 

An integrated farming system (IFS) is one of the best methods which plays an imperial role on 

sustainable livelihood development and focuses on judicious combinations of any one or more of the 

enterprises with optimal resource utilization and effective recycling of residue waste for better 

management of available resources. It helps small and marginal farmers to generate more income and 

provides employment for family labourers during off-seasons (Behera et al., 2001).Nageswaran et al. 

(2009) reported that majority of the IFS following farmers (47.3 %) were marginal farmers (with land 

holdings below 2.5 acres) and 29.4 per cent of them were small farmers (with land holdings between 

2.5 to 5.0 acres). The main problem which hinders the development of farming in Birbhum District is 

small land holdings. Agriculture is a hard mean for their livelihood curtailed by small land holding 

and red laterite-soil in this area. Neverthless, the district has vast water resources. Recycling of 

organic wastes for fish culture serves the dual purpose of cleaning the environment and providing 

economic benefits(Shyam et al., 2012).Among the different models of Integrated Farming System 

integrated management of fish cum duck farming has been developing very rapidly all over the world 

to be an economically viable efficient farming practice(Woynarovich,1980; Engle and Ganger, 1987). 

Fish-cum-duck integration is very common in countries like China, Hungary, Germany, Poland, 

Russia and to a very small extent in India (Ayyappan et al., 1998). Fish-cum-duck farming not only 

has the best economic benefits but also demonstrates a close integrated symbiotic relationship .In the 

case of duck cum fish farming ducks not only act as live aerator but also control the aquatic weed 
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(Lemna, Azollaetc.), aquatic insects, molluscs, tadpoles etc which are not generally eaten by 

commonly stocked fishes like carps. Fishes generally get nutrition from duck waste, duck feed and 

from natural fish food organism produced in the pond by duck faeces manuring (Wohlfarth and 

Schroeder, 1979). 

One of the important factor which affects the input output relationship in fish cum duck farming is 

duck genotype. Some works have already been reported with Khaki Campbell rearing in integration 

with fish farming (Latif et al., 1993, Ali et al., 1992) with encouragable result. Therefore the present 

study was conducted to evaluate the performance of Khaki Campbell duck and carp and analyze the 

cost benifit effectiveness in integrated fish cum duck farming system of Birbhum district of West 

Bengal. 

MATERIALS AND METHODS 

The present study was conducted for a period of 1 year (April,2013-March,2014) as On Farm Trial 

programme of Rathindra Krishi Vigyan Kendra, Palli Siksha Bhavana (Institute of 

Agriculture),Visva-Bharati at different villages of Birbhum District, in an integrated fish cum duck 

farming system. Ten farmers were selected randomly holding pond size 0.1 hectare with previous 

history of fish cultivation. Ponds were prepared by drying up in summer .After drying the ponds were 

treated with lime @10 Kg/pond and left for 7 days .After filling up with water at the depth of 1 meter, 

raw cow dung @300 Kg/0.1 ha was applied and again after 5 days single super phosphate was 

applied@6 Kg/0.1 ha. Plankton density was measured with plankton net and the p
H
 was measured 

with  pocket pH paper(E merck).After attaining optimum density and of plankton and suitable pH 

fresh and disease free fingerlings of Catla(Catla catla), Rohu (Labeo rohita), Mrigal (Cirrhina 

migala), Silver Carp (Hypophthalnicthys molitrix), Grass Carp (Etenopharyngo donidella) and 

Common carp(Cyprinus carpio) were stocked in prepared pond of 0.1 ha size at the ratio of 3:4:3.Fish 

fingerling of average weight 40-50 gm and of size 3 inches to 4 inches were stocked in these ponds in 

the month of April,2013. A total of 300 nos. of Khaki Campbell ducklings at 28 days age were 

equally distributed to these ten numbers of farmers for rearing under integrated farming system. The 

day old ducklings were procured from State Duck Farm, West Bengal .The ducklings were brooded 

upto 28 days age depending upon the environmental temperature on standard duck starter ration at 

instructional farm of Rathindra KVK. Before distribution to the farmers, a need based training 

programme was organized to educate the farmers on integrated farming system. The method of duck 

house construction at pond bank, duck and pond management, feeding, breeding, and management of 

duck farms were explained to the farmers. Ducklings were allowed in pond at one month age after 

attaining 150 gm body weight when the cultured fish attain a fingerling size or 10- 15 cm in length. 

After distribution ducklings were reared in shed constructed on pond embankment and vaccinated 

against duck plague and duck cholera as par the standard vaccination schedule. The loss of duck 

faeces were prevented by providing a rest area on pond dyke. The droppings voided at night are 

collected from the duck house and applied to the pond every morning. Ducks were let loose in the 

open water of pond to find natural food from the pond with supplementary feeding of balanced ration 

prepared by mixing  the locally available feed ingredients (Table 1).  

Table 1: Composition of the ration given to ducks 

 

INGREDIENTS (%)  KHAKI CAMPBELL 

Grower Layer 

Broken Wheat  

Crushed Maize 

D.O.R.B. 

Soyabean Meal  

Azolla 

Mineral mixture 

Shell grit 

D.C.P.  

Vitamin mixture 

48.0 

6.0 

25.5 

15.0 

2.0 

2.5 

- 

0.5 

0.5 

42.0 

20.0 

6.5 

20.0 

2.0 

2.5 

5.5 

1.0 

0.5 

TOTAL  100.0 100.0 
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Azolla replaced 30 percent of concentrate mixture per day. The data were collected in regular interval 

on various monitoring indicators, such as –pH, dissolved oxygen, total alkalinity, hardness, growth 

rate of fish and duck, egg, meat, fish production, overall return in terms of benefit cost ratio. 

Dissolved oxygen, pH, total alkalinity, hardness were analyzed both in pretreated pond and post 

treated pond respectively basis following standard methods (APHA 1989). 

Statistical analysis: The results were analysed by One Way ANOVA using general linear model with 

invariable data in SPSS 20.0 version of software (SPSS Inc., USA). 

 

RESULTS AND DISCUSSION 
The growth traits at different age groups of Khaki Campbell Ducks have been presented in Table 2. It 

is evident that the mean body weight of birds at different weeks of age differed significantly (P<0.05). 

Padhi et al. (2012) stated that under standard management conditions, the average body weight of 

Khaki Campbell male at 8 weeks of age was 1269.77±8.27g and 1165.47±6.89 g for female 

respectively. The mean age at first egg laying was recorded in Table 3. Das et al. (2000) reported that 

the age of puberty in case of Khaki Campbell Duck was found as 169.155±2.783 days. Das et al., 

(2000) reported that the average egg production of Khaki Campbell duck in overall study area at 40 

weeks of age was 71.98±0.86 eggs.  

 

Table 2:  Growth performance of Khaki Campbell ducks 

 

 

 

 

 

 

 
 

c
Mean values bearing different superscript in a row vary significantly (P<0.05) 

 

The mean egg weight at 40 weeks of ages has been presented in Table 3. Mortality percentage of adult 

birds in fish cum duck integrated system of management was presented in Table 3. Duck dropping 

loads were estimated for seven days in a week and an average dropping per day has also been 

recorded. Khaki Campbell ducks excrete 125-150gm /day. Thus 30 ducks excrete approximately 4071 

kg/0.1ha/day. No more supplementation of feed and fertilizer except the initial fertilization were 

applied to the ponds as ducks (30 nos. /ha) were sufficient to fertilize the ponds by droppings. 

However, reporting of Das et al. (2000) may be related with the present finding. 

 

Table 3:  Performance of various production traits of Khaki Cmpbell Ducks under backyard 

system of rearing 

Traits Khaki Campbell Duck 

Age at first egg laying (day) 138.32±0.63 

Egg  Production (no.)upto40
th
wk 103.48 ±0.77 

Egg weight (g)at40
th
wk(60) 61.66±0.48 

Mortality (%) 

0 to 8
th
 week 

Grower (8-20
th
 week) 

Layer up to 48
th
   week 

 

2-5% 

1-1.5%   

5-8%                                                              

 

After introduction of duck droppings the environmental condition of pond (Table 4) i.e. the water 

quality parameters were recorded in increasing trend compared to pre treated ponds water. The water 

Khaki Campbell 

 

                              Body Weight 

8
th
Wk 20

th
Wk 40

th
Wk 

Male  839.88±6.17
a 

1367.89±7.54
b 

2014.36±8.39
c 

Female 637.81±5.23
a 

1168.54±6.40
b 

1823.36±6.73c 
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quality of the ponds observed in suitable ranges was strongly correlated with the findings of (Kalita et 

al., 2015). Chari ( 2003) and Golterman ( 1970) recorded that duck excreta was likely to be more 

beneficial in production system as it was maintaining an alkaline state throughout the experiment 

period and this corroborated with the present findings. The finding of  positive relation of the  co-

efficient of correlation between pH and alkalinity was in agreement  with the  investigation of Chari 

(1980).The value of DO was recorded  relatively high  varied from  6.7-8.59 .This revealed that 

oxygen content increased with the stocking of ducks in these experimental ponds. Hence, the higher 

DO level attributed to the fact that movement of ducks in the pond helped in aerating the water 

(Chand et al., 2006). 

 

Table 4: Water quality parameters of experimental ponds 

 

Parameters Pre treated pond 

±SD 

Post treated pond 

±SD 

pH
 

6.5-7.2±5.6 6.9-8.5±0.50  

DO(mg/L) 6.5-7.5±0.56 6.7-8.59±0.72 

Hardness(mg/L) 39-85±26.4 37-98±34 

Total alkalinity(mg/L) 45-75±21.5 64-86±22.5 

 

In the present study, it has also been observed that the growth of all the species of Indian major carps 

and exotic carps was increased respectively (Table 5).Growth of Catla (Catlacatla) was recorded 

maximum (1.82kg) in one year followed by Silver Carp (Hypophthalnicthys molitrix) attaining the 

weight of 1.41 kg. However, the growth of Rohu (Labeorohita) and Mrigal (Cirrhinamigala)was 

recorded as 741 gm and 875 gm each after 12 months of rearing. Kalitaet al (2015) reported 2.5 Kg 

weight of Catla and 1.5 Kg weight of Silver Carp in 11 months of rearing in fish cum duck model of 

integrated farming system .Therefore,it may be presumed that as a proximate composition of duck 

manure ,81% moisture, 0.91% nitrogen and 0.38% phosphate on dry matter basis which may also play 

a role for the growth of fishes, Kalitaet al. (2015). 3-5% mortality was recorded in silver carp after 

stocking which might be due to less phytoplankton in the early stage of integration. 

 

Table 5: Mean value of initial and final weight of fingerlings of the experimental ponds 

 

Fingerlings Initial Weight ±SD 

(g) 

Weight at 6 month 

±SD(g) 

Final Weight 

±SD(g) 

Catla 45.87±4.78 569.89±45.97 1823.44±84.70 

Rohu 54.32±4.31 364.30±38.74 741.73±34.36 

Mrigal 37.63±3.86 456.17±41.63 875.93±42.75 

Silver Carp 50.28±4.27 539.65±40.32 1410.97±45.32 

Grass Carp 65.72±4.64 651.33±51.28 951.28±64.45 

Common Carp 36.89±3.49 375.52±41.17 762.35±33.53 
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CONCLUSION 

From the present study, it may be concluded that duck excreta provides essential nutrients to increase 

the biomass of natural food organism for plankton production. The physiochemical parameters of 

water and soil in treated pond are in more productive range, giving good survival of fish and ducks. 

The cost and returns of fish-cum-duck farming is more profitable than fish farming alone. 
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