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Abstract 

The study is based on random samples of 48 fisher households selected from 3 

randomly selected Development Blocks (16 farm households each from Kapili, Kathiatoli 

and Juria Development Blocks) of Nagaon district of Assam pertaining to the year 2014-15. 

The objectives of the study were to examine the effective utilization of dyke of different pond 

size and to explore the sustainability for livelihood security. The results of the investigation 

brought out that horticultural crops such as banana, turmeric, ginger have great impact in 

achieving considerable net income from pond area. The maximum Benefit-Cost ratio (BCR) 

which was 3.51, achieved by farmers of group II (0.13-0.50 hectare pond area) followed by 

group I (<0.13 ha) being 3.45. The lowest BCR was recorded 3.09 in group III (>0.50 ha). 

The comparative net return from crop production is highest (41.35%) in group II by group III. 

The study further revealed that large scope existed for increasing fish and crop production 

with recommended practices and high valued activities. 
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Introduction 

Fish culture in combination with agriculture or livestock is a unique and lucrative 

venture and provides a higher farm income, makes available a cheap source of protein for the 

rural population. The pond area increases the productivity on small land holdings as well as 

the supply of feeds for the farm livestock. Considerable area of an aquaculture farm is 

available in the form of dykes, some of which is used for normal farm activities and the 

remaining area is infested with deep rooted terrestrial weeds round the year. The menace of 

these weeds causes inconvenience in routine farm activities besides necessity recurring 

expenditure on weed control. This adversely affects the economy of aqua-farming which 

could be considerably improved through judicious use of dykes for production of vegetables, 
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fruits and fish feed. For better utilization of pond dyke the scope of integrated farming is 

considerably wide. This system provides better production by employing of the rural people 

and helps poor fishermen/farmers having too small holding for crop production and a few 

heads of livestock to diversify their farm production. It leads to increase cash income, 

improve quality and quantity of food produced and exploitation of unutilized resources 

(Sinha, 1985). 

 Delmendo (1983) reported that 60% of the Indian farmers have only 2-4 ha of land 

area, out of which a small portion is used for aquaculture. Hence, proper utilization of dyke 

along with pond is very important for increasing the income level of the small and marginal 

farmers. Normally pond dykes are relatively high and have steep sides. Due to heavy rainfall 

most dykes are prone to erosion and damage. To prevent this, farmers grow plantation crops 

like coconut and betel nut on the dyke. They also practice turfing to the side of embankments 

with grasses immediately after construction (Kalita et. al., 2004). So, cultivation of 

vegetables in the dyke and pond embankment will also prevent soil erosion, besides 

providing additional income to the farmers. 

An integrated horti-agri-aquaculture farming approach leads to better management of 

resources with higher return. Several varieties of winter vegetables (cabbage, cauliflower, 

tomato, brinjal, coriander, turnip, radish, beans, spinach, bottle gourd, potato and onion) and 

summer vegetables ( papaya, bitter gourd, sponge gourd, sweet gourd, chilli, ginger and 

turmeric) can be cultivated depending upon the size, shape and condition of the dyke. 

Intensive vegetable cultivation may be carried out on broad dyke (4 m and above) on which 

frequent ploughing and irrigation can be done without damaging the dykes. Semi intensive 

farming can be done on pond dykes (2 to 4 m wide) where frequent ploughing, regular 

irrigation and deweeding is not possible. Extensive cultivation may be practiced on pond 

dykes (up to 2 m wide) where ploughing and irrigation by mechanical means are not at all 

possible. The cultivation of ginger and turmeric is suitable for shaded dykes (Anon, 2012). A 

huge quantity of cabbage, cauliflower, turnip and radish leaves are thrown away during 

harvest. These can be profitably utilized as supplementary feed for grass carp and other 

herbivorous fishes. 

According to TNAU Agritech Portal, the top, inner and outer dykes of pond as well as 

adjoining areas can be best utilized for horticultural crops. Pond water is used for irrigation 

and silt, which is high quality manure used for crops, vegetables and fruit bearing plants. The 

success of the system depends on the selection of plants. They should be of dwarf type, less 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 3.114, ISSN: 2320-5083, Volume 5, Issue 3, April 2017 

 

82 
www.jiarm.com 

shady, evergreen, seasonal and highly remunerative. Along with the vegetables and fruits, 

plantation of flower bearing plants like rose, jasmine, marigold etc. also provide additional 

income to the farmers.  

In the fish cum crop farming system of Central Brahmaputra valley zone, Assam 

Hazarika et. al. (2014) reported that the total income improvement of the farmers over the 

existing situation though fish production contributed 55.68%, the highest being 63.78% was 

recorded in the marginal farm (0.5-1 bigha farm area).Therefore, for better utilization of the 

pond area, the present study was undertaken in Nagaon district of Central Brahmaputra 

Valley Zone (CBVZ), Assam with the following objectives: 

a) To examine the effective utilization of dyke of different pond size 

b) To explore the production and return for livelihood security. 

 

Methodology 

The study was conducted in three (3) randomly selected Development Blocks of 

CBVZ of Assam pertaining to the year 2014-15. A total of 19 fisher households were 

randomly selected from each of the blocks viz., Kapili, Kathiatoli and Juria. The farmers 

were categorized into three groups according to their pond size, such as group I (less than 

0.13 ha), group II (0.13 ha to 0.50 ha) and group III (more than 0.50 ha). For the study, total 

cropped area was not taken into consideration. 

Table 1: The breakup of the total samples 
Block No. of samples (according to pond size) 

<0.13 ha 0.13 – 0.50 ha >0.50 ha Total 
Kapili 6 7 6 19 
Kathiatoli 7 7 5 19 
Juria 6 5 8 19 
Total 19 19 19 57 

 
The fish farmers were surveyed individually with the pre-tested schedules and 

information were collected in detail how best they utilized the pond area mainly dykes for 

their livelihood. 

The data for the pond were analyzed using tabular and percentage methods. The 

comparative net returns from crop and fish production were determined and sorted out the 

benefit  cost ratio for each farmer group. 
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RESULTS and DISCUSSION 
Proper use of cultivable area is highly essential for earning and livelihood to the 

farmers. In general, a pond consists of water area and dyke in which a substantial area is 

remained unused. In this study keeping in consideration above aspects and their earnings, an 

attempt was made to undertake exhaustive and in depth analysis of the data collected from 

the field. The results were discussed in the following heads - 

             i.   Pond area and dyke size 

ii. Production and gross return 

iii. Economics of dyke utilization for livelihood 

i. Pond area and dyke size 

 The total pond area and dyke size were depicted in table 2. It revealed that dyke 

covered maximum 27.5% of the total pond area in group III where pond area is more than 

0.50 ha. It was followed by group II (25.0%) and group I (20.0%). 

Table 2. Composition of average pond area in hectare 
Categories  Dyke Water body Total 

Group I 0.02 (20.0) 0.08 (80.0) 0.10 

Group II 0.10 (25.0) 0.30 (75.0) 0.40 

Group III 0.22 (27.5) 0.58 (72.5) 0.80 

Parentheses indicate the percentage to total 

ii. Production and gross return 

During the study period, different crops and vegetables cultivated in the dyke were 

recorded. The major crops were banana, turmeric, ginger and chilli. Farmers of all three (3) 

Development Blocks practiced traditional means of cultivation. So, production and 

productivity is not encouraging for both horticultural crops and fish. From the information 

gathered it was found that banana was grown by all three groups of farmers (Table 3 and fig 1). 

The study reveals that each individual farmer of group I on an average produced 70 

kg of banana and 100 kg of fish by utilizing their pond area. At the same time each farmer of 

group II and III produced 225 kg and 400 kg fish on their ponds respectively. Anon. (2012) 

reported that monoculture of grass carp at stocking density of 1000 fish/ha fed on vegetable 

leaves alone fetches an average production of about 2 ton/ha/yr. While mixed culture of 

grass carp along with rohu, catla and mrigal (50:15:20:15) at a density 5000 fish/ha yields an 

average production of 3 ton/ha/yr.  

In this study, it was found that all the farmers cultivated these crops in their pond 

dykes which require less care during its production period. The crops like banana, ginger 
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and turmeric was preferred by the farmers to culture for easy growth and better survivality. 

Various scientists reported that an additional income of Rs. 25,000.00 – 40,000.00/ha can be 

achieved by proper utilization of the pond embankments. Hence, culture of high priced 

summer and winter vegetables and fruits in the pond dyke and embankment with proper 

scientific knowledge will enhance the overall productivity of the farm area. 

Table 3. Production and gross return of different activities (crops and fish cultivation) 

Categories Activities Area(ha) Production 
(kg) 

Gross return (Rs.) 
Actual Per ha 

Group I Banana 0.02 70 2,100  
 Fish 0.08 100 10,000  
 Total 0.10 - 12,100 1,21,000 
Group II Banana 0.05 170 5,100  
 Ginger 0.03 90 2,250  
 Chilli 0.02 14 700  
 Fish 0.30 225 22,500  
 Total 0.40 - 30,550 76,375 
Group III Banana 0.08 272 8,160  
 Ginger 0.03 48 1,200  
 Chilli 0.05 35 1,050  
 Turmeric 0.06 174 1,914  
 Fish 0.58 400 40,000  
 Total 0.80 - 52,324 65,405 

Market price: Banana - Rs.30/kg, Ginger - Rs. 25/kg, chilli - Rs.40/kg,                   

Turmeric (fresh) – Rs.11/kg and fish (average) – Rs. 100/kg.  

 

 

 

iii. Economics of dyke utilization for livelihood 
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From the table 4, it is clear that the comparative net return from crop production is 

highest (41.35%) in group II followed by group III (36.11%). The net return from crop 

production was found lowest in group I (Fig 2). The farmers of group II have derived 

maximum Benefit – Cost ratio (3.51) followed by group I (3.45) and lowest in group III 

(3.09) [fig 3]. The higher values of BC ratio indicate the successful utilization of the pond 

area, which helped the farmers in earning more income to sustain their livelihood.    

Table 4. Economics of dyke utilization for livelihood (ha) 

Categories Total cost (Rs.) Gross return (Rs.) Net return (Rs.) Net % 
increase for 
dyke 

Benefit 
Cost 
ratio Crop Fish Crop Fish Crop Fish 

Group I 310 3,200 2,100 10,000 1,790 6,800 26.32 3.45 

Group II 1,660 7,050 8,050 22,500 6,390 15,450 41.35 3.51 

Group III 2,935 14,000 12,324 40,000 9,389 26,000 36.11 3.09 
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Conclusion 

Production of both fish and horticultural crops from the same unit area provides 

additional income to the farmers. Cultivation of high valued summer and winter vegetables, 

fruits or flowers with proper scientific knowledge will improve the socio – economic status of 

the farmers. Benefit – Cost ratio anything more than 2 is always favourable for any fishery 

activity (Anon, 2012). The study further revealed that large scope existed for increasing fish 

and crop production with recommended practices and high valued activities. 
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