1. Title: Innovative approach for addressing the problem for fish seed in-availability
in proper time for stocking in NE India.

2. Category: Most significant success story in the field of aquaculture.

3. Challenge:

The state of Assam has high potential for developing the fishery sector as a
lucrative industry on the basis of vast water resources, rich freshwater fish
biodiversity, very high domestic demand for fish, export potentiality to the
neighbouring states as well as availability of suitable fish culture technology and
competent human resource to man the sector. However the task is riddled with several
inherent constraints. Ecological factors like chronic flood due to very high rainfall,
low pH of soil and water and inadequate environmental temperature during the four
winter months in particular (November to February) are the major factors that are
hampering the growth of this sector. In addition, the culture fishery sector, in
particular has been facing some managerial constraints, out of which unavailability of
quality stocking material at the right time of stocking is one. The right time for
stocking fingerlings in the ponds is March-April, when the environmental temperature
in the state rises and the fish farmers can avail the maximum period of optimum
temperature (April-October) for fish culture. On the contrary, the breeding season for
the cultivable carp fish species normally commences from the last part of April with
the advent of monsoon with rising ambient temperature and rain. As such fingerlings
of right size for stocking become available only during July-August (taking 90 days
rearing period to attain fingerling stage). On the other hand, with the advent of winter,
the ambient temperature falls below the optimum and fish fingerlings when stocked in
July — August can get the desired level of temperature only for 2-3 months up to
October. To address this mismatching of environmental temperature and availability
of fingerlings, it has become essential to advance the fish seed production for at least
two months in Assam by scientific interventions. However there was dearth of
scientific technology to advance the breeding and seed production.

The cultivable carp species have specific annual breeding rhythm that
coincides with the optimum environmental condition of the year. Environmental
temperature is the key factor for gonadal development and breeding in these fish. A
manipulation of environmental temperature and photoperiod length during winter
season, when the fish are normally in early maturity stage may trigger rapid gonadal
development resulting in early maturation and breeding. With this hypothesis a
project had been formulated to study the feasibility of advance breeding through
enhancement of environmental temperature by using UV stabilised LDPE film cover
over pond and accelerate the gonadal development process for advance breeding, so
as to ensure market availability of stocking size quality fish seeds during March-April
for the fish farmers of Assam

It was expected that the development of the advance breeding and fish seed
production technology would benefit two groups of entrepreneur, one the fish
farmer or the fish growers and the other the fish seed producers and traders. The fish
farmers can stock their ponds in right time and harness maximum productivity from
available resources, whereas the fish seed producers can produce fish seeds well in
advance to cater the need of fish seed traders and fish growers thus capture the
market. The state of Assam currently has more than 60,000 ha pond area, as such the
current need of fish fingerlings is around 500 million (under semi intensive level of



management). With the continuous horizontal expansion and vertical development of
the sector, the need for fish fingerlings will be much higher in coming days. Assam is
the feeder state for fish seeds for the entire NE region. As such to cater the need of the
growing fish culture sector of the Region, the fish seed production sector of the state
of Assam should be well equipped with technology for seed production in right time
and with right kind of quality.

4. Initiative:

Initiatives were taken to fill the gap of scientific information through a research
project with the following objectives:

1. Advanced breeding of carps through enhancement of environmental
temperature and manipulation of photoperiod

2. To ensure availability of quality fish seed at the right time of stocking (March-
April) for the fish farmers of Assam.

3. To study the economic and technical viability of the system.

Activities done to address the challenge:

1. A polyhouse was constructed (420 m?) by using UV stabilized LDPE film to
enhance and retain ambient temperature during winter so as to create an optimum
condition for gonadal development, growth and breeding of cultivable fish
species.

2. A concrete pond (320 m”) was constructed under the polyhouse where brood stock
of different cultivable fish species was raised during winter.

3. The polyhouse system was connected with a heater and filter system. The pond
water is passed through the filter then through the heater and the filtered and
warmed water is recycled back to the pond. This system was meant for enhancing
the water temperature to the desired level as well as to maintain the water quality.

4. The brood fish stock was supplied with balanced feed during the period of
culture.

5. Time to time health check up and gonadal development study, water quality
monitoring was done during the period.

6. A portable hatchery was installed inside the polyhouse for breeding of fish during
winter.

7. Induced breeding of different species was tried during December to February.

8. Successful induced breeding of Labeo gonius and L. calbasu could be achieved in
the month of February.

9. Seed raising trials were conducted successfully under polyhouse condition.

10. Fish seed (spawn and fry stage) has been distributed to different farmers of Assam
during February-March, which could address the problem of non availability of
fish seed at the right time of stocking.



11. The knowledge generated has been imparted with farmers, scientific community,
entrepreneurs and policy makers through demonstration, publication as well as
media coverage.

12. The system has paved the way for advance breeding of fish in this part of the
country for availing the optimum temperature regime (i.e. April-September) for
fish culture which will lead to higher productivity from the available resources.

5. Key result/insight/interesting facts:

Temperature enhancement could be achieved to the tune of 5.0 — 16.0°C in
different seasons through the impact of the poly house as well as water recycling and
warm water influx. The water temperature of the poly house pond was 24.0 — 28.0°C
during the period of experiment, when the temperature of the control pond under
normal condition had 8.0 — 22.3°C.The photoperiod in the poly house pond was
extended to 2 hours by artificial illumination.

Rapid gonadal development has been observed resulting in early maturation of
the brood fish in experimental pond. The maturation process as depicted by monthly
Gonado Somatic Index (GSI ) value for both sexes (Fig. 1& 2) for both experimental
and control ponds indicate faster maturation process in the experimental in
comparison to the control. This indicated that the optimum water temperature
prevailed in the experimental pond along with longer photoperiod, played a key role
in accelerating the maturation process.

Based on the gonadal development study, the breeding period for the fishes
was determined and induced breeding trials were conducted in the month of February,
by using synthetic hormone Gonopro at standard dose and in two separate series of
experiments using nylon hapa and using portable hatchery. The induced breeding
trials was quite encouraging with 80-100 % spawning rate, 85-90 % fertilization rate
and 90-95% hatching rate in hatchery and 80- 90% spawning,75-93% fertilization and
73-83% hatching in nylon hapa system. This indicates that the effect of enhanced
water temperature and prolonged photoperiod have significant positive impact on the
fish stock by advancing gonadal maturity and breeding season by a minimum of two
months.

The seed raising experiment conducted by using cages made of nylon nets
(Fig-) also revealed higher growth rate by 48-60% and higher survival rate by 20-28%
under enhanced temperature in comparison to the normal ambient temperature.
Significant difference was observed in length of fish fry after raising for 15 days
under different temperature (Fig-). This again supports the positive impact of
artificially enhanced temperature on the growth and survivability of the fish seed.
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6. Impact: Impact of the findings of the present study is found to be far reaching in
addressing a critical issue that has been faced by the fish farmers of Assam, i.e.
unavailability of fish seed at the right time for stocking. This study paves the way for
bringing about the needed change in fish seed production sector to cater the market
demand as well as in the aquaculture sector for higher production from available
resources.

A good number of entrepreneurs are expressing their interest to adopt the technology
of advancing breeding and fish seed production of cultivable fish species by setting up
polyhouse pond and hatchery system. This would definitely help in mushrooming
business enterprises at primary and secondary level.



The study also helps to find out the impact of enhanced temperature on growth,
development and breeding in fish under the prevalent agro climatic condition of the
state vis a vis to select the climate resilient fish varieties that can be cultured under
changing climatic condition of rising environmental temperature.

7. Lessons learned:

1l.

1il.

The difficult task during the process was to maintain the water temperature
during winter season when the ambient temperature was average 10°C. To
address this challenge standardization of volume and temperature of recycled
water (through regulation of the heater) according to the volume and
temperature of water in the pond was done with trial & error method.
Electricity failure was major problem which was overcome by installing
generator.

The original rubber water pipes of the system were found to be not suitable for
hot water enhanced were replaced with cast iron pipe after one year of
experiment.

If the project is to be done again the area of the system should be increased to
minimum 700sqm so that bigger sized brood fishes can be reared. To raise the
fish seed produce in advance (during Jan-Feb) nurseries with polyhouse and
warm water facilities is needed.

8. Supporting quotes and Images:

Photo-I: The polyhouse (420sqm) with filtration and heating
systems constructed for artificial enhancement of
environmental temperature for the study



Photo-II: Concrete pond (320sqm) inside the polyhouse lined
with black polyethene to prevent leakage, to enhance and retain
water temperature.

Photo-III: Advance breeding trial by using portable hatchery
system installed within the polyhouse. Observed and
appreciated by Hon’ble Vice Chancellor, Dr. K.M. Bujarbaruah
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Photo-IV: Seed raising trials conducted in enclosures fitted in
polyhouse pond being observed and appreciated by Dr. G.N.
Hazarika, Director of Research (Agri), AAU, Jorhat

Photo-V: Fish seed produced under polyhouse condition are
ready for disposal to farmers during March, minimum two
months advance then the normally produced seed.



9. Additional information:

i. The project was financially supported by Rastriya Krishi Vikash Yojana (RKVY),
Govt. of India through the Nodal Unit under Directorate of Research, Assam
Agricultural University, Jorhat during 2011-12.

ii. The reports on the achievements were published in different Newspapers, Annual
reports of AAU, etc. Documentary evidence as follows:
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AAU-bred fish grows just in time for Bihu

SMITA BHATTACHARYYA,

On your plates
Jorhat, April 10: If the Fishenes Reseanch Centre at As=am Agricuttural University here
had much ta cheer with its huge catch aheed of Magh Bihu every year, this yaar the
fingerlings bred in the centre have brought glee 1o fish-rearers ahead of Bohag Bihw

Adllvice-chancellor .M. Byjarbarush said the greenhouse conditions had enabled fish o
spawn much shead of the usual time than in the actual climatic conditions in the
Mortheast

“This would allow the figh to grow and mature on a par with fishes bred in other states
with wermer climete. We have been able to supply 13 fish breaders with these seeds
before Bohag Bihu end the fully grown fish is expected to fetch a high price.” he said.

Bujarbanah seid the exgeriment came in the wake of an interaction with figh farmers in
the presence of Azsam chief minister Tarum Goood abowt a year age when one breeder
said fingerlings could be supplied in Februan-March instead of the nawral breeding
season in May-June, when the weathar becomes warmmar.

“We worked towerds advancing the fish breading sezson by raising the temperature end in
accordance we s2i up a greenhouse where the water and air femperatures were increased
o summertime temperatures and the fishes monitored on 2 daily basiz. They spawned
much shead of the usual time,” he said.

Bibha Chatia Borah, scientist and centre in-charge, wha had implemented the project, said
i this sphere of research, they were ahead of other full-fladged fish research institutes in
tha country where experiment had been conducted to advence the reproductive stage of
fishes ke robu and bahu

“One of tha reasans for low fish production was the adverse ervironmental condition
during the peak period of fish breeding and growth, which leads to import of fingarlings
from cutside the state. Fish being cold-bloadad are more dapendant on environmental
temperature,” she said.

Sinca the cold and dry climate during the prolonged winter in Aszam is not ideal for fish
braeding, it was seen the maturstion cyele started in October and completad in July, while
the breeding season commenced in April-May and continued il July-August, pesking
during May-June. However, in many other states, the breeding season was quite sarly in
Februeny.

“The imparted fizh seed iz often of low quality, as it gats weakened during long-distance !
transpodt, handling stress as well &s malnutrition. This caused heavy loss for the farmers,” |
Eorah said. +

She aaid fish breaders could now adopt their technalogy end s=t up businesses o supply
seeds to fish farmers in Assam.
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iii. Dr. Bibha Chetia Borah

Principal Scientist & In charge
Principal Investigator of the project on ‘Advance breeding......

Fisheries Resecarch Centre, AAU, Jorhat
Email: drbchetia@yahoo.com

LDPE film’

iv. Further work on economic viability and popularization of the system need to

carried out.



