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Why nutrition-sensitive aquaculture?

« Despite advances in health services,
undernutrition remains one of the major
Challenges in India.

 In Assam, Odisha, and West Bengal, more
than 30% of children are malnourished and
more than 60% of children and women are
anemic.

« Aquatic foods have a critical role in battling
undernourishment in global south where fish
and fish-based products are central to local
cuisine.
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Nutrition-sensitive aquaculture: A food-based approach to aquaculture development that
prioritizes the production of nutrient-dense Small Indigenous Fish Species (SIS) alongside
conventional carp polyculture to support beneficial nutritional outcomes.
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— Champion SIS for nutrition-sensitive

aquaculture
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SIS like mola is Superfood — rich in essential minerals like iron,
zinc, and calcium as well as Vit A and B12.

SIS such as mola can be cooked and eaten whole, enabling
the ingestion of vitamins and minerals found in the head, bones,
and liver.

Mola can be co-cultured in farm ponds alongside larger fish
such as carp, inclusion of mola does not decrease carp
production (Roos et al., 2007).

Including SIS like mola in carp polyculture increases intakes of
micronutrient-rich small fish by women and children and is a
cost-effective way to reduce malnutrition (Castine et al., 2017;
Feidler et al., 2016)

m Table 1. Nutrient content (per 100 g
B12 raw edible fish) of mola, rohu and

catla (Extracted from Bogard et al.,

2503 7.98 2015).
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Biology and ecology of Mola

* Belongs to family Cyprinidae.

« Widely distributed in the rivers, ponds, canals, ditches, beels,
reservoirs and inundated fields of South Asian countries like
India, Bangladesh, Nepal, Pakistan, Myanmar and Afghanistan.

« Maximum length can be 15 cm.

» Lifespan 13-15 months.

« Herbivorous — Phytoplankton, rotifers, zooplanktons etc.

« Age at first maturity: 3 months

* Breeding season — April to December

« Spawning frequencies in a year: 5 times
« Batch spawner

» Absolute fecundity: 9018 (5076-14167)*
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Why th is p rOj eCt? https://www.worldfishcenter.org/project/taking-

nutrition-sensitive-carp-sis-polyculture-
technology-scale

Despite the ability to reproduce quickly, these SIS are w a e bt
increasingly at risk due to resource degradation, german QIZ £t

DEUTSCHE ZUSAMMENARBEIT

overexploitation, pollution, and climate change.

Some SIS are now increasingly scarce and expensive, making ) s v | v
them less accessible to lower-income fish consuming i i e °
populations. - 24 Vi<

WorldFish is pioneer in promoting inclusion of mola in !

homestead pond-based carp polyculture in Odisha, Assam and TAKING NUTRITION- SENSITIVE CARP-SIS POLYCULTURE
. . TECHNOLOGY TO SCALE :

Bangladesh to popularize SIS production for household

consumption and income generation.

These initiatives have relied on collecting SIS parent fish
(broodstock) from natural sources to stock in farmers’ ponds,
where they reproduce naturally.

* A key goal of the project is to develop
easily scalable techniques for the mass

production of mola seed, by
Research Questions: We hypothesize that a lack of breeding standardizing methods of hatchery-
techniques for SIS is a key barrier to scaling of nutrition based breeding.
sensitive aquaculture to its full potential.
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https://www.worldfishcenter.org/project/taking-nutrition-sensitive-carp-sis-polyculture-technology-scale
https://www.worldfishcenter.org/project/taking-nutrition-sensitive-carp-sis-polyculture-technology-scale
https://www.worldfishcenter.org/project/taking-nutrition-sensitive-carp-sis-polyculture-technology-scale

Induced breeding experiment of Mola
Overview of breeding methodology

Induced breeding

Environmental
manipulation
Transfer for breeding

Showering

Hormone application to all
breeders and transfer for

Hormone application to
some breeders and transfer
for breeding in hapas

Suvsram

transferred to hatchery

in hapas breeding in hapas
: |
Collected eggs
In the hapa Egg and larval incubation
incubator

Nursery rearing
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Breeding arrangements

Mola broodstock were collected from multiple sources to ensure
genetic diversity and reared in broodstock ponds for two months at
partner hatchery (Lat 20°12'45.84"N/Long 86°20'3.32"E).

Brooders were fed to satiation with 42% CP floating extruded feed
twice daily.

Selected breeders were then identified based on secondary sexual
characteristics and transferred to a concrete conditioning tank
(capacity: 10 m3) with constant water flow for stimulating spawning
readiness.

After hormone administration fishes were returned to double hapas
inside breeding tanks.

The tanks were exposed to a constant shower of oxygen-rich water

from an overhead tank equipped with an aeration tower.

@ IMC broodstock ponds
- (1No,)
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Hormone administration

Synthetic Gonadotropin Releasing Hormone (e.g.,
WOVA-FH) was used for induced breeding.

Dose: 0.5 ml/lkg body weight of female and 0.25
ml/kg body weight of male.

For 1 kg female mola breeder, at first, we diluted 0.5
ml hormone with 15 times dilution in water.

That means 0.5 ml hormone + 7.5 ml water = 8 ml
inducing solution for 1 kg of mola.

Prepared inducing solution was injected into the
peritoneal cavity of mola brood fish.

For hormone administration, an insulin diabetic
syringe of 1 ml capacity with 40 graduations was
used.

Average male-female ratio was: 2: 1
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Breeding arrangements

Constant showering

WorldFish



Aeration tower: An innovation of WorldFish for
improving spawn survival

Before installation

« CO, of borehole water: 80 ppm

* O, of borehole water: 0 ppm

After installation

« CO, of borehole water: 15-20 ppm

« O, of borehole water: 100%
saturation
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Results: Mass production of mola seed

Table 2. Breeding performance of mola of 10

production cycle (July to October 2022) - Latency period was observed between 6-8 h (water
« Avg. weight of female (g) 6.90 £0.4 temp.: 28-29.5°C).
. 881+ 0.38 * The released eggs were collected in 250 micron mesh
Avg. length of female (cm) outer hapa and became slightly adhesive following
- Avg. weight of male (g) 2.85+0.22 fertilization.
« Avg. length of male (cm) 4.84 £0.17 * Incubation period was observed after 12 h of
. Female responded (%) 80.70 + 4.99 fertilization (water temp.: 28-29.5°C).

81.20 + 2.39 » The fertilization, hatching, and survival rates were

. o o
Fertilization rate (%) 81%, 85% and 88% respectively (Table 2).

* Hatching rate (%) 85.05+4.66 « Total 6.35 million hatchling harvested.

* Survival rate (%) 86.40 £ 2.89  Per kg female produced 0.425 million hatchling

* Spawning fecundity (n) 4217.69 £ 511.61 « Mola hatchlings were ready for sale after 3 days

« Total hatchling hatched 7159674 .
- Total hatchling harvested 6358200 =

WorldFis



Results: Mass production of mola seed

Microscopic view of developed mola
embryo (left) and a freshly born mola
hatchling (right).

Mola eggs attached to outer hapa (left), and one day
old hatchlings (right).
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Results: Mass production of mola seed

Mola hatchlings ready for sale after 3 days

WorldFish



Sale of mola hatchling — for the 1st time in India

| giz l : L

| deetizar > ' whhard
| ‘Taklng Nut—riﬁo & !

n-Sensitiy. ‘
Polyglﬂmre Technology t?) . ?::i;fls :

Assam & Odishg
Project duration: March 2027 _ February 2024
WorldFish, Penang, Mataysig

On 17t July 2022, for the 15t time in India, mola hatchling is sold from Odisha
WorldFish



Sale of mola seed is continuing...
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Official release of mola seed

german

| Mola (1

Progran; |
irtol, Jagaf f %
smber 20;

WorldFis h b ; % ;
Hatchery Produced Mola (Mah
Seed Release Programme

enue : Biswal Farm, Tulanga, Tirtol, Jagatsinghpf
Date

28" September 2022



WorldFish cciar

Stocking of hatchery produced mola seed
(Amblypharyngodon mola): A guideline for farmers

2YI69Q1 gge FILaIR QiR
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The pond should be dewatered and the bottom soil should be kept moist until lime
application.

Hydrated lime [Ca (OH),] in powder form should be applied at a rate of 200 g/m?
(2000kg/ha) and left to dry the pond bottom for a week to disinfect and get rid of predators.
Apply organic fertilizer such as cattle dung, compost etc. at the rate of 1-2 tons/ha to the
pond bottom.

Apply urea at the rate of 10 g/m? (100 kg/ha) and Single Super Phosphate (SSP) at the
rate of 20 g/m? (200 kg/ha) by diluting in the pondwater when water filling start. .

The pond should be filled with water no more than 3—4 days before stocking mola seed.
Gradually fill the pond with water to a depth of 2 feet. Use borehole water to refill the pond.
If not available, use surface water filtered through a 100 micron net to prevent predatory
insects or fish fry from entering the pond.

Fermented mustard oil cake (MOC) should be sprayed on the pond surface daily at the rate
of 1.25 g/m?(12.5 kg/ ha). The MOC will work mainly as an organic fertilizer.

Before stocking mola hatchlings net the nursery pond several times with a mosquito net, to
remove backswimmers, other predatory insects, and their larvae.

Stock the mola hatchlings on the 3rd day after filling the pond. Stocking is done in the
morning hours with special attention to gradually balancing/acclimatizing the temperature
of the carrying water and the pond water. Stocking density is 200/m2 (20 lakh/ha).

The hatchlings should be fed with microencapsulated duck or chicken eggs, at the rate of
3-4 eggs per one lakh of hatchlings each day. The doses can be divided into 4 times per
day.

After five days, feeding the microencapsulated eggs should be stopped but MOC will
continue. Fine fish meal or formulated powdered starter feed (40% protein) can be also
broadcasted on the water surface, as supplementary feed to enhance natural food, at the
rate of ad libitum.

A weekly application of urea at the rate of 2 g/m?2 (20 kg/ha), and SSP at 4 g/m?2 (40 kg/ha),
should be made depending on phytoplankton density (Secchi disc reading 25-30 cm).

In nursery ponds, water quality deteriorates easily if excess fertilizer is applied. It is
recommended to add 5-6 cm of fresh water daily until the pond is filled to a maximum
depth of 5 feet at the deepest point.

After 3 weeks, harvest mola fry and stock into grow-out ponds at the rate of 5-10/m?2
(50,000-100,000 fry/ ha).

Harvest nursery pond no later than 3 weeks to avoid parasite and disease problems.
Stocking density in grow-out ponds is depending on the biomass and species proportion of
carps in polyculture with mola. The planned biomass of phytoplankton feeders should be
around 40% of the total stock in the grow-out pond.

In collaboration with

=_[F german
cooperation
DEUTSCHE ZUSAMMENARBEIT

o Stocking 3 days old hatchlings into a nursery pond to produce 3 weeks old fry
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Publicity for wider dissemination for mola seed
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https://www.youtube.com/watch?v=4VoAyNVgOww

Multiple advantages of stocking hatchery-produced
SIS seed

Wild broodstock Hatchery produced seed

» For seasonal pond, stocking wild breeder is « Uniformed sized SIS seeds and same age and can be
challenging. stocked at the optimum time and density to maximize
survival and growth.

» SIS populations comprised of a mix of age » Less pathogen infestation due to strict biosecurity
groups, resulting in the production of SIS of
variable sizes.

* Risk of contaminating the farmer's pond with « Transportation with well oxygenated clean water — high
pathogens. chance of survival.

« Seed produced by spontaneous natural spawning Guarantee a consistent size at harvest, improving their
in the pond also faces multiple hardships such as marketability and bringing in higher prices.
competition for food, cannibalism, and predation.

* Arrangement cost is high * Enables farmers to benefit from early breeding in
hatcheries to ensure a steady supply of SIS seed.

.
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Conclusion

« Will facilitate large-scale adoption of carp-mola polyculture to increase farm incomes
and consumption of micronutrient-dense fish in regions of India where undernutrition is
prevalent.

« Especially helpful in the case of Odisha and Assam, where governments have
recognized and prioritized nutrition-sensitive approaches and included carp-SIS
polyculture in their institutional policies by launching new programs.

P
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