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Abstract

The purpose of the study is to identify various climatic change risks encountered by fish farmers while doing freshwater
aquaculture in the unmanaged ponds of district kaushambi Uttar Pradesh. The various climate change risks which were
faced by rural farmers of Kaushambi are water quality, flooding of ponds, less rain, heavy mortality of fishes, planktonic
collapse, long dry spells, disease outbreak, destruction of embankments etc. The study also includes the measures to
encounter these risks. To maintain the quality of water the farmers have used lime, manure, alum, KMnO4, salt and
exchange of water. To control the flooding of ponds the farmers raises embankments by bamboo fencing with net. They
have filled their ponds with pumps from canals / rivers and tube well water to face the problem of less rain and long
dry spells. To avoid the heavy mortality of the fishes they have used early harvest, liming, shading and water movement
by beating of water for oxygenation. To overcome with the planktonic collapse the farmers have used cow dung, gobar
gas slurry, use of khari, choker in the water and exchange of 50 percent water. To control the disease outbreak the
farmers have adopted lime, KMn04, medicines, neem leaves, banana stem etc.
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1. Introduction

Climate change is one of the greatest concerns of everyone as it poses potential threat to environment and agricultural
activities throughout the world. Adverse effects of climate change continue to be a major threat to rural livelihood (IPCC
2007a,2007b; Nhemachena 2009; Pauliotte, Smit and Westerhoff 2009). Developing countries are generally considered
more vulnerable to the effects of climate change than that of the developed countries. Fisheries and aquaculture are
threatened by changes in the earth atmosphere and ocean, such as increasing global surface temperature, rising sea
levels, increases in incident of UV radiation, irregular changes in average annual precipitation and increases in the
variability and intensity of extreme weather events. The majority of the world’s 200 million full and part-time fisher
folk (fishers, fish processors, traders and ancillary workers) and their dependents live in areas vulnerable to human
induced climate change or depend for a major part of their livelihood on resources whose distribution and productivity
are known to be influenced by climate variation. Climate change affects fisheries and aquaculture via acidification,
changes in sea temperatures and circulation patterns, the frequency and severity of extreme events, and sea-level rise
and associated ecological changes. Both direct and indirect impacts include impact on targeted populations range and
productivity, habitats and food webs as well as impacts on fishery and aquaculture cost, productivity and fisherman
community livelihoods and safety (Daw et al., 2009; Badjeck et al, 2010).

Every unmanaged aquatic environment behaves in its own way, having their particular peak and lean seasons of hydro
biological parameters. Inland fish consumption more suits to consumers of developing and under developed countries
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due to their less disposable income for consuming inland fish over marine one ( FAO,2014). According to one of the
report of CSO-MFS (2011), Inland fisheries enjoys prime of place in Indian economy. It provides employment and
livelihood for fishers who solely depend on it.

In the different regions of Kaushambi district of UP the inland fish production has been carried out through ponds and
tanks. Production through ponds and tanks reflect their entrepreneurial attitude for inland fish production. Almost all
labour forces in agriculture are unorganized where as 98.7 percent unorganized labour is dwelling in fishing sector.
Even fish farmers were inefficient in the application of production resources, the low output prices and the imperfect
condition of input markets hampered efficient utilization of production inputs (Inoni OE, 2007), Rahman et al (2015)
pointed out that fish seed and labour were underutilized in freshwater production system whereas fish seeds, labour
and area were under used in wastewater fish production system. Similarly in another study by Akenbor and Ike (2015)
revealed that pond size, fingerlings feed and fixed cost of items were underutilized while labour and operating cost were
over utilized. Coefficient of human labour, feed, cow dung and manure had significant impact on gross return, whereas
coefficient of feed, her harvesting and making sanctuary had significant impact on gross return of Beel fish farming
(Uddin &Farjana 2012). Looking into producers’ prospective profitability analysis of inland fishery is very much
essential to be determined and resource use efficiently ads substances in the direction of productivity. That’s why this
study adhered with two basic objectives i.e. to estimate the climate change risks and to study subsequent resource use
efficiency in inland fish production. Kaushambi district is situated in between Ganga and Yamuna River. It plays a very
pivotal role in the agriculture of the district. The principal source of irrigation is canals and tube wells. District
Kaushambi is bestowed with many water resources of rivers and canals, tanks, lakes and ponds. The major inland fish
production has been carried out through ponds and tanks. Production through ponds and tanks reflect their
entrepreneurial attitude for inland fish production. There were more than 8000 pond in government record of district
Kaushambi. About 150 ponds have been missed now. The areas of most ponds are now reduced. They are occupied by
residents of Kaushambi. The farming is taken on most of the ponds.

2. Material and methods

The study was conducted for a period of 12 months (July 2018 to June 2019). A simple random sample of 100 fish
farmers were selected from 7 blocks of district Kaushambi, UP. The blocks which were selected for the study are Chail,
Kada, Kaushambi, Muratganj, Nevada, Sarsawan and Sirathu. The fish farmers from each block were selected for the
study (Table-1).

Table 1 Name of blocks and number of Fish farmers selected for the survey.

Name of the blocks | No. Of fish farmers
Chail 25

Kada 10

Kaushambi 14

Muratganj 10

Nevada 11

Sarsawan 18

Sirathu 12

Total 100

A questionnaire was developed and administered to the fish farmers to obtain general information such as primary
occupation, major source of income, age, qualification, family size, fish farming experiences and their farm details. All
the farmers were interviewed whether they encountered any climatic change risk in relation to the fish farming. The
fish farmers were facing various climate change risks. Generally in rural areas the ponds were old and unmanaged so
they are not suitable for fish culture. The fish farmers were facing various climate change risks. They are categorised
into 8 types such as (1) water quality (2) flooding of ponds (3) less rain (4) heavy mortality (5) planktonic collapse (6)
long dry spells (7) disease outbreak and (8) destruction of embankments.
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Table 2 Frequency distribution of the fish farmers and various climate change risks.

Various climate changes | No. Of fish farmers
Water supply 22

Flooding of ponds 20

Less rain 18

Heavy mortality 04

Planktonic collapse 08

Long dry spell 12

Disease outbreak 16

Total 100

3. Results and discussion

The fish farmers face various climate change risks while practicing pisciculture during the study period. The major
climate related risks which are faced by farmers are water quality, flooding of ponds, less rain, heavy mortality,
planktonic collapse, long dry spells, disease outbreak and destruction of embankments (Table- 2).The farmers were also
asked about the possible solutions against the climate change risks (table- 3).

Out of 100 respondents, 22 farmers reported the risk of water quality. The farmers were adopted some common
measures to maintain water quality. More than 90% farmers were used liming, water exchange, manuring, alum,

KMnO4, salt etc. (table- 3).

Table 3 Deterioration of water quality

Measures adopted No. of farmers %

Use of lime 7 31.82
Water exchange 4 18.18
Liming and manuring 2 9.09
Use of lime,alum,KMnO4 and salt 2 9.09
Application of lime and cow dung 2 9.09
Liming and netting 2 9.09
Using lime and mahua oil cake 2 9.09
Use of lime, urea and other medicine 1 4,55
Total 22 100

Out of 100 respondents 20 farmers have also reported the risk of flooding of ponds. About 75% of farmers mention that
they have adopted to overcome the problem of flooding. They have adopted measures such as use of bamboo screen,
net screen, provision of inlet/outlet, raising of embankment etc. (table- 4)

Table 4 Flooding of ponds

Measures adopted No. of farmers %

Water level maintained by inlet and outlet 6 30.00
Bamboo screen with net fence 5 25.00
Raising of embankment by bamboo fencing 4 20.00
Use of net and pump 3 15.00
Increasing in embankment area 2 10.00
Total 20 100
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In total, 18 respondents have reported the risk of less rain. Out of these farmers about 87% had adopted the measurers
like filling with ground water, filling water with pump from canals/rivers, filled water from outside by pump, use of
spring water, construction of deep tube well inlet and outlet etc. (table- 5)

Table 5 Less rain

Measures adopted No. of farmers | %
Filled with ground water 6 33.33
Filled water with pump from canal/ river 4 22.22
Filled water from outside by pump 3 16.67
Use of spring water 3 16.67
Construction of deep tube well inlet and outlet | 1 5.56
Others 1 5.56
Total 18 100

Heavy mortality in aquaculture ponds of Kaushambi is rarely reported by farmers. Out of 100 farmers, only 4 have
reported about heavy mortality. They have reported that when water is warmed in summer months of May and June
most of the fishes were died. They are also having adopted some measures to control it. About all the farmers have
adopted the measures of early harvest, liming, supply of water, movement of water etc. Some farmers have adopted
shading on fish pond and water movement by beating water for oxygen generation and some farmers have applied
medicines and KMnO4 solution (table- 6).

Table 6 Heavy mortality
Measures adopted No. of farmers | %
Early harvest 1 20
Liming, supply of water and movement of water 1 20
Shading of fish pond 1 20
Water movement by beating for oxygen generation | 1 20
Application of medicines and Kmn04 1 20
Total 5 100

Planktonic collapse has been reported by 8 out of 100 farmers. About 37% of respondents reported that they have
adopted manuring of cow dung/hen litter and gobar gas slurry, about 25% of farmers have reported filling with fresh
ground water and use of fertilizers. 25% of farmers also reported exchange of 50% of water (table- 7).

Table 7 Planktonic collapse

Measures adopted No. of farmers | %
Manuring ( cow dung/ hen litter 3 37.5
Application of lime, cow dung and manure 2 25.00
Filling with fresh groundwater and use of fertilizer | 2 25.00
Exchange of 50% water 2 25.00
Others 1 25.00
Total 10 100

Out of 100 farmers, 12 farmers were reported about long dry spell. It was found that it was due to global warming. The
global warming has affected fish farming in various ways. It has delayed the breeding season, reducing the culture
period etc. To solve this problem the farmers have adopted many measures. About 33% of the farmers have filled their
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ponds with ground water by bore well. About 25% of farmers were filled their ponds by canals. About 16% of the
farmers have adopted use of tube well water. About 16% of the farmers have stopped fish culture and completely
harvested fish and 8% farmers have constructed new reservoir (table- 8).

Table 8 Long dry spell

Measures adopted No. of farmers | %
Filling of ground water by bore well | 4 33.33
Filling water by canal 3 25.0
Use of tube well water 2 16.67
Fish culture shifted to agriculture 2 16.67
Construction of reservoir 1 8.33
Total 12 100

The disease outbreak is a major factor in fish farming. Almost all the fish farmers have reported some of the diseases in
fish. Out of hundred farmers, 16 were faced some diseases in their ponds. They have adopted some safety measures to
diseases. About 31% of the farmers have dissolved lime in their ponds. About 25% of the farmers have uses KMn04
solution in water. About 18% of the farmers have used medicines, 12% have uses neem leaves and 12% have uses other
measures (table- 9)

Table 9 Disease outbreak

Measures adopted No. of farmers | %
Lime application 5 31.25
Application of Kmn04 solution 4 25.0
Application of medicines 3 18.75
Use of neem leaves, but ox, banana stem and lime | 2 12.5
Others 2 12.5
Total 16 100

3.1. Factors influencing controlling measures

All the farmers were influenced by many factors when they are adopting controlling measures. Amaru and Netra (2013),
observed that stakeholder’s knowledge of changing climate and associated impact is important for on-ground
adaptation. Perceptions of farmers as well as fisheries administrators hold key to development of adaptive measures.
Saha et al, (2015) advocated that the planning for aquaculture projects should focus not only on technical aspects but
also due importance is to be given for the perception of practicing fish farmers. There are many factors which are faced
by farmers to control the climatic factors. The cost of the controlling measures have affected more to the farmers as they
have no much money to afford and manage their ponds properly. They have used very simple controlling measures
which were effective to the ponds as well as to the nature. The farmers also adopted such measures which were available
locally. Besides these measures the farmers were uses traditional knowledge of controlling measures against climatic
risks.

4., Conclusion

The study has brought out in the unmanaged ponds of Kaushambi district by aquaculture fish farmers. The farmers
were faced many climatic changes risks and tried to mitigate various measures. These measures they have adopted need
to analyzed to develop more refined mitigation strategies. The methods they have applied would help other fish farmers
where aquaculture is being practiced to make necessary preventive measures. Climate change would affect the
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livelihood of the farmer’s. It also disturbs the infrastructure and economy of the farmers. So it is essential that fisheries
and aquaculture sector are integrated into climate change adaptation and economic policies at the national level to
ensure broader development planning. It was also noted that if the ponds were managed then the effects of climate can
be reduced and the production of fish would be increased.
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