Volume 3 / Issue 1 / January 2025 (Krishi Netra
ISSN : 3048-5207

Management of Fish Pond Water Quality in the Winter Season

Dr. G. Ganesh, Subject Matter Specialist (Aquaculture), Dr. N. Rajanna, Programme Coordinator& Head

Krishi Vigyan Kendra, P.V. Narsimha Rao Telangana Veterinary University, Mamnoor,
Warangal-506 166.
Corresponding Author: gugulothuganesh007@gmail.com

Manuscript No: KN-V3-1/007

Abstract

Winter pond management is essential for the health of aquatic ecosystems. During this season, temperature
fluctuations and reduced sunlight can impact water quality and fish behaviour. To ensure success, it's important
to adjust feeding practices, monitor dissolved oxygen levels, and maintain adequate water depth. Proper
organic matter removal, algal bloom control, and pH regulation are essential for water quality maintenance.
Prophylactic measures like antibiotic application and salt usage can help prevent disease outbreaks, while
expert consultation is crucial for proper diagnosis and treatment in case of diseases. Additionally, avoiding
fish stocking during winter and creating space for new fingerlings inspiring promotes efficient and sustainable
aquaculture.Aquatic ecosystems depend on effective winter pond management. Changes in temperature and
less sunlight during this time of year might affect fish behaviour and water quality. Maintaining proper water
depth, monitoring dissolved oxygen levels, and modifying feeding procedures are all critical to success.
Maintaining water quality requires proper pH control, algal bloom prevention, and organic matter removal.
While specialist consultation is essential for accurate diagnosis and treatment in cases of sickness, preventative
measures such as the use of salt and antibiotics can help stop disease outbreaks. Additionally, efficient and
sustainable aquaculture is promoted by avoiding fish stocking during the winter and making room for fresh
fingerlings.For the health of the fish and the pond as a whole, winter pond management calls for a thorough
strategy that prioritises consistent monitoring, ethical behaviour, and professional advice.

Introduction

Aquatic species' activity and life cycles are significantly influenced by the pond's water temperature. The
pond's water temperature increases throughout the warmer months. Their metabolic rate rises as a result of
this temperature increase. The pond water cools throughout the colder months as the days get shorter and the
temperature drops.

Because their metabolism slows down in cooler water, fish become less active. They frequently eat less
and become less active. Some organisms that depend on dissolved oxygen may have difficulties since the
chilly water may store less of it. In order to survive the harsh winter months, several fish and other aquatic
creatures have developed specialised survival techniques. In order to save energy, they may hibernate or enter
a condition of torpor, which lowers metabolic activity. Since they are ectotherms, fish are unable to control
their body temperature internally. Instead, the temperature of their surroundings in this case, the pond or
aquatic ecosystem they live in largely determines their body temperature. The temperature of the water in
which fish live has a direct impact on their metabolic rate. Numerous biological functions, such as digestion,
development, and reproduction, are mediated by metabolism.

1.Dissloved Oxygen (D.O)

Invertebrates, fish, aquatic plants, and beneficial bacteria in a pond all depend on it for survival and respiration.
The temperature of the water has a significant impact on how much D.O. it can hold. The solubility of oxygen
in water rises with decreasing water temperature and falls with increasing water temperature. The capacity
of aquatic plants to photosynthesise may be restricted during the winter months due to shorter days and less
sunlight. Because it produces oxygen as a by-product, photosynthesis is the main source of oxygen in ponds.
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Plants may contribute less to oxygenating the pond water in the winter because photosynthesis is reduced. This

highlights even more how crucial it is that the dissolved oxygen dissolve in colder water.

Corrective Measures.

controlling the dissolved oxygen (D.O.) levels in a pond or other bodies of water by keeping an aerator
running throughout the winter. Aeration helps guarantee a sufficient oxygen supply, even in cold weather when
increased oxygen demand by fish, beneficial bacteria, and other organisms and decreased photosynthesis can
cause D.O. levels to become problematic. Additionally, using an aerator can help stop ice from forming on the
pond's surface. By upending thermal stratification, aerator operation can guarantee that oxygen is dispersed
more uniformly throughout the water column. The breakdown of organic matter, which would otherwise
accumulate and consume D.O., is accelerated by aeration.

2.Water Depth

In temperate regions, many fish species hibernate or enter torpor during the winter. They may settle in the
pond's deeper sections, where the water temperature is more consistent, and become less active. They are able
to lower their metabolic rates and save energy as a result. Pond managers should think about maintaining a
minimum water depth of five to six feet, or even more, to guarantee that a pond offers fish appropriate conditions
throughout the winter. If at all possible, postpone. It's important to realise, though, that the necessary depth can
change based on the particular fish species in the pond as well as the local climate. For example, deeper ponds
may be required in very cold areas to avoid total freezing.

3.PH

Aquatic plants may have less photosynthetic activity on cloudy days due to less sunlight. Carbon dioxide
levels in the water may rise as a result of this reduced photosynthesis. Water's PH can be lowered by the
formation of carbonic acid when carbon dioxide dissolves in it. Lime (calcium carbonate) is frequently used
to buffer against future PH drops and raise the PH of acidic water. Lime can be added to help balance out too
much acidity and give fish a more stable PH environment. To prevent abrupt and drastic PH changes that could
stress the aquatic organisms, the recommended dosage of lime, such as 100 kg/acre, should be applied in two
instalments. It's wise to add lime gradually and monitor how it affects the pH of the water.

4.Nitrates

Ponds and other aquatic systems contain nitrates (NO3-), a type of nitrogen. They naturally occur in the
nitrogen cycle, which includes nitrification, denitrification, and nitrogen fixation, among other processes.
Indeed, the nitrogen cycle in ponds can be impacted by temperature fluctuations. A build-up of ammonia,
which can be poisonous to fish, can occur when the nitrification process the conversion of ammoniate nitrate
slows down in colder climates.

Brown blood disease," also known asmethemoglobinemia, can occur in fish when they are subjected to elevated
nitrate levels. The haemoglobin in their blood may oxidise due to excessive nitrate exposure, giving them a
brownish or chocolate-coloured appearance. Because the fish are unable to effectively draw oxygen from the
water, this condition impairs the blood's capacity to carry oxygen, which ultimately results in suffocation.
Corrective Measures

testing and keeping an eye on water quality parameters, such as nitrate levels, on a regular basis to identify
any possible problems. In order to prevent overfeeding the pond, fish stocking and feeding procedures are
balanced. Putting policies in place to manage nearby nutrient-rich runoff can also aid in lowering nitrate inputs
into the pond.
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5.0rganic Matter Accumulation

The build-up of dead or decomposing plant matter can significantly affect the pond ecosystem's health and
water quality, particularly during the winter months when dissolve oxygen levels are low. The water's dissolved
oxygen (D.0O.) is consumed during the decomposition process. Fish deaths and the deterioration of other pond
life can result from oxygen depletion. Additionally, nutrients like phosphorus and nitrogen are released into
the water by decomposing organic matter. These nutrients have the potential to cause problems like excessive
algal blooms, decreased water clarity, and poor water quality by adding to the pond's nutrient loading.

Corrective Measures

Clear the pond's bottom and the water's surface of any dead or decomposing plants, leaves, and other organic
debris. Maintain the pond's surroundings on a regular basis, taking care to trim any overhanging branches that
could drop leaves or other debris into the water. Control runoff from the surrounding area, which can introduce
fertilisers and other pollutants into the water, as one way to avoid adding too many nutrients to the pond.

6.Algal Bloom

Algal blooms are yet another significant issue that arises in the winter. Algal blooms can reduce the clarity of
the water and prevent sunlight from penetrating the water column.

Corrective Measures

When there are algal blooms in the pond, avoid adding inorganic fertilisers. Since algae are nutrient-dependent,
adding more nutrients may make the issue worse. After determining the PH of the water, lime can be added
to reduce algal blooms by raising the PH and decreasing the conditions that encourage the growth of algae.
algal blooms can also be controlled with KMNOA4. It can be useful in lowering algal populations because it
functions as an algaecide. The most successful pond management strategy is frequently an integrated one. This
could entail controlling nutrient inputs, keeping an eye on water quality, ensuring adequate water circulation
and aeration, and attending to other elements that affect algal growth.

Conclusion

In summary, maintaining healthy fish populations and aquaculture operations depend heavily on efficient
winter pond management. It's critical to comprehend and modify feeding procedures as temperatures drop.
Effective winter feed management involves modifying feed amounts, keeping an eye on water temperature,
and giving fish a comfortable environment throughout the colder months. Fish can maintain their health, save
energy, and be ready to start feeding and growing actively again in the spring by finding the ideal balance. In
addition to guaranteeing fish welfare, effective management raises the general output and financial success of
fish farming operations.
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