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* At present the marine ornamental fishes for the trade
are almost entirely obtained by wild collection from
coral reef habitats.

 The indiscriminate and destructive collection practices
from coral reefs lead to irreparable damage to the coral
reef habitat.

* The Central Marine Fisheries Research Institute
(CMFRI) more than a dozen species of clownfishes and
damselfishes which are in good demand in the marine
ornamental fish trade

e Low volume high value enterprise - very much lucrative



 Vast potential available among the unemployed
fisherwomen needs to be tapped

e To do something remunerative on their own and to
generate additional income for the household

e To start a small-scale marine ornamental fish
production unit - they require hands on training

e The establishment of few small scale ornamental
hatcheries will pave the way for hatchery produced
ornamental fish trade.



1. To impart hands on training to selected

2.

fisherwomen groups in Gulf of Mannar region
on Dbroodstock development, breeding and

larval rearing of selected clownfishes.

To develop the broodbank on the selected

clownfishes.



Methodology

» Real target groups were identified in consultation
with GOMBRT staff (EDO/BPO/ZO/FPW).

» Thematic Apperception Test (TAT) was
administered to ascertain the level and intensity of
achievement motivation among the trainees.

» Feedback about training was collected through
evaluation schedule to assess the Training
Effectiveness Index (TEl).

» Knowledge test was conducted to evaluate the
knowledge gain through the training.

» Regular follow-up was undertaken.



Training on ‘Seed Production of Selected Marine Ornamental Fishes to
fishers in Gulf of Mannar region’ (2014-15)

A total of 66 fisherwomen from Thangachimadam, Saveriyar Nagar, Raja

Nagar, Anthoniyarpuram, Therkuvadi, Kundukal and Pamban villages
participated the training.

 The group which is already involved in some entrepreneurial activity.

' e ; ﬂ':?";ep:..ur am
s _,i b- L. == : — .'.Thangachlmadam pHaa
A Mjndjp']m T e =, .Pamban % o

-Uechl'n

-'\
BN i peanyyie tu :
ol o

Dhanus hk$

Rama'Sethu Pmntn




Training on ‘Seed Production of Selected Marine Ornamental Fishes to
fishers in Gulf of Mannar region’ (2015-16)
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Map showing the places from where beneficiaries participated

/

** The training was provided for eight groups consisting of 96
members. The training was conducted in two phases during
28th — 30t October, 2015 and 22" - 24t March 2016.




Thematic Apperception Test (TAT)

To ascertain the level and intensity of achievement
motivation among participants

1. Achievement Imagery
Need
Activity

2

3

4. Positive Goal Anticipation
5. Negative Goal Anticipation
6

Personal Obstacles or

Blocks
7. Worldly Obstacles or Blocks
8. Help

9. Positive Feeling
10. Negative Feeling
11. Achievement Theme



Distribution of trainees based on their level of

achievement motivation

(N=162)

H Low level of Achievement
Motivation

B Medium level of Achievement
Motivation

M High level of Achievement
Motivation




Topics covered in the training

Broodstock development

fishes

Grow-out techniques

Live feed culture

Copepod culture & Artemia hatching
Nutritional quality of live feeds
Enrichment of live feeds

Water quality

Disease management

Biodiversity of marine ornamental fishes in the
Gulf of Mannar region ,
Setting up of a small-scale hatchery for I..H m__
ornamental fishes and its economic analysis
Government schemes for starting a hatchery

ornamental fish unit at Mandapam.
Interaction with the marketers involved
ornamental fish trade




Seeing is believing
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Learning by doing




Learning by doing




Evaluation Schedule
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Evaluation of GOMBRT Fonded Training Prosramme on
Seed Production of Selected Marme Ornamental Fishes to

1. Traiming orgapization

. . 5N Particula Stromgly | N Diz- | Strongly
Fisherwomen in Gulf of Mannar region ! ! . A;fﬂ’ Az ﬂpin[.hiau - Dis:;rglei
Traminz ghjectives wers claarly stated
1. | Topics covered wers impertnt
) 3. [Technical contents wers imdersiandable
Name 4. | Topic contents were understandabl
Ape 3. | Practical conducted werz effactive
] ) §. | Teaching mefhod were appropriate
Education 7. | Discussien was useful
Occupation - & |Length of training programme were
: AppIoprate
8. | Besource persons were competant
1. Relevance and utility of course content (Theory & Practical)
3. Impact on knowledge
5 Fardcular: Tighty | Quie | Relevni | Gomewsst | Mot
No relevant | relevami | amd | relevaniand | relevan: 5lNe Farticular: Yo | Linle Seme Fair Creat
and most | and Qi whl | Somewha d chasse | chavse | improvemest | improvemest | anprovemess |
.5;]] millm " wefal limél: Concucting knewledge test and
Conducting knowledge test and bﬁ%:-:ml; the entrepranzunal
identifying the enTeprensarial
behaviow 1. | Visit to Research Aquarum &
1. | Visit to Research Aguarfum & Musaum T ﬂ";ﬁ e & Ariemia otz
Copepod culture _ 4. | Broodstock developmenr, hresding,
4. |Broodstock development, bresding larval and juvenile rearing of Clown
larval and juvenils rearing of Clown Fishe:
Fishes 3. | Sefting up of a Small-Scale Hatchery
5. [ Settmz up of a Small-Scals Hatchery for Clown Fish & Schemes for
PR . S sfaming a hatchery
ﬁ.ﬁ@ﬁm& Schemes for starting a 5 Grow-out echmiques Diseae
- — management, Nutritional Cualicy of
6. G"’"‘*"””ﬁﬁ&‘&“& _ Live Feeds a0 Enrichment of Live
management, Nurm Iy of Feeds
Feads Biodiversity iszues
7. | Water quality management & £ |Practcal Livefeed culture & Artemia
Biodiversity ssues hatching
E. | Practical Livefeed culrure & Artemia 0. F’Wfﬂfﬂ-- ﬂf‘-ffdlﬂil arval mi
haiching juvenile rearings of Clown Fishes
— . e v— 10. | An Economic Analysis for Sefting up
o |Prchcn, feeding [l and jvent of 2 Small-Scale Hchery for Clown
. . = Fish
10 { An Economic Aalysis for Sermng up of 4. Overall nsefulmess of nformation

2 Small-5cale Haichery for Clown Fish

Poor /fair ‘good fvery good / excellent



&, Fulfillment of expectations
Extremely met' fairly met! satisfacionly met' mef to some extent’ not met

6. Confidence bewel to start the arnamental fish coltore
Tes (Mo

7. Opimion abont meeting room and faciliges
Poor /fair /pood fvery pood | excellent

7. Beactions abont organization of iraining

3 Reaction: Bespomse

i1

1. | Increazed the awarensss about amamental fish culnre

1. | Provided the theoretical information about emamental fish culhms along with
praciical experisnce in hatchary

3. | Prowvided opportumicy for skill leamming about omamental S:h calune

4. | Acguired adequate knowledes abouf various aspects of omamental fish culure

5. | Changed the atdiude towards omamental fsh oaliune

5. | Oiber if aoy specify

. Extent of nse of practices learnt

G oo | Bescmoms Fesponze

Start small-scale hatchery unit immediately

Intend to stant small-scals hatchery unit in the fisbore

il b

Mo plans o use

2. Constraints enconntersd during training

s AEga

10. Suggestions for improving fraining programme
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Indicators to find Training Effectiveness Index (TEl)

0 Relevance and utility of course content (Theory and Practical)

On five point continuum namely highly relevant and most useful, quite relevant and quite
useful, relevant and useful, somewhat relevant and somewhat useful, not relevant and not useful by
assigning numerical score of 5,4,3,2 and 1 respectively.

O Training organization

On five point continuum namely strongly agree, agree, no opinion, disagree and strongly

disagree by assigning numerical score of 5,4,3,2 and 1 respectively.
O Impact on knowledge and skill

On five point continuum namely no change, little change, some improvement, fair

improvement and great improvement by assigning numerical score of 1, 2, 3, 4 and 5 respectively.
O Overall usefulness of information

It was measured on five point continuum such as poor, fair, good, very good and excellent

and was given score as 1, 2, 3, 4, and 5.
O Fulfillment of expectations

It was measured on five point continuum such as extremely met, fairly met, satisfactorily

met, met to some extent and not met and was given score as 5, 4, 3, 2 and 1.
O Opinion about meeting room and facilities

It was measured on five point continuum such as poor, fair, good, very good and excellent

and was given score as 1, 2, 3, 4, and 5.
O Confidence level to start the ornamental fish culture
It was measured on two point continuum such as yes or no and was given score as 1 and 0.



Distribution of trainees based on

Training Effectiveness Index (TEl)

Obtained scores on all dimensions of training effectiveness

== Maximum obtainable score on all dimension of training effectiveness
(N=162)
S.No | Training Effectiveness Frequency Percentage
Index
1 61 to 70 per cent 23 14
2 71 to 80 per cent 58 36
3 81 to 90 per cent 49 30
4 91 to 100 per cent 32 20
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Knowledge Test
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Distribution of trainees based on their score in

knowledge test

N=162

per cent
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Glimpses of the training




Developed the broodbank of selected clown fishes

 Non-availability of brooders
 Development of brooders is time consuming

 The brooders will be provided after the training
to the interested group to establish their own
ornamental fish production unit.



Details of the broodstock holding facility

> Area:18 x 8 m = 144 sq.m.

» No.of tanks : 51 RCC cement tanks
» Dimension: 900 x 600 mm

» Capacity : 350 litres

» Drainage: Each tank has a central drain and all tanks are connected
to parallel open drain

» Roofing: Asbestos sheet roofing, 12 sq.m. area is provided with FRP
sheet for light penetration

» Flooring: Concrete flooring of 50 mm thickness

> Supports, trusses and purlins are fabricated with galvanized iron
tubes

» Required plumbing lines are provided for aeration and seawater
intake from over head tank



Shed construction
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Top level edging and epoxy coated tank




Inauguration of the facility by the Director, CMFRI
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Broodstock development of selected clown fishes




in numbers
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Adoption of ornamental fish culture by fisherwomen groups at

Thangachimadam

v Among 66 fisherwomen trained during the year 2014-15, 23
members started ornamental fish production unit and
received 50 per cent subsidy (Rs.50,000/-) under NFDB scheme
through the Department of Fisheries, Government of Tamil
Nadu.




Director, CMFRI visited the ornamental fish production unit run
by fisherwomen groups at Thangachlmadam
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Adoption of ornamental fish culture by fishers at Mandapam

v Among the 37 fishers trained during 28-30t"October 2015, five
members from Mandapam have initiated the marine ornamental
fish culture with their own investment.

v’ Percula, sebae and false clown brooders were handed over to the
fishermen group of Mandapam.

v’ Moreover to ensure income in short span of time, they were
supplied with half-inch sized juveniles.




Adoption of ornamental fish culture by fishers at Mandapam

& Thangachimdam
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Feeding and water management chart (Grow-out)

Day of hatching |20 DPH |25 DPH [30DPH (60 DPH |90 DPH

Water exchange Daily (5 %) in a recirculation set-up (or)
Daily (25 %) in a normal set-up

Bottom cleaning

Artemia

Pellet feed Pellet feed Pellet
(< 400 micron) feed
(> 400

micron)




Economics of only grow-out of marine ornamental fishes

Capital Investment items Quantum Cost in
Rupees
Temporary Shed 42m? (6 x 7m) 27,000
Nursery and grow out (Glass tank) 6 10,500
Water storage tank (500 liters) 1 07,000
Sand filter/ Over head tank 1 03,000
80w submersible pump 1 15,000
Ozonizer 1 03,000
Air pumps (55 w) 1 03,500
Motor pump 1 05,000
Power installation 10,000
PVC piping, plastic wares (water 07,000
supply/aeration/drainage)
Netting, miscellaneous etc. 05,000
TOTAL COST 96,000




Economics of only grow-out of marine ornamental fishes (2016-17)

Items (Operational Cost) Amount in Rs.
1 Seed 80,000
) Feeds 03,000
3 Electricity 12,000
4 Maintenance 05,000
5 Miscellaneous expenditures 02,000
Total 1,02,000
Amount in Rs.
Revenue
Sale of clownfish fingerlings @ 228,000

Rs.120/fingerlings
(1900 juveniles x 120 =2,28,000)
Non-operating expenses

a. Depreciation (20%) 13,200
b. Interest rate on capital investment @12% 11,520
Operating cost 1,02,000
TOTAL EXPENSES 1,32,720

Profit 95,280




Economics of breeding and seed production of marine ornamental fishes

Capital Investment items Quantum Cost in Rs.
(Nos.)

Temporary Shed 144m? (12 x 12m) 1,710,000
Broodstock (Glass tank — 200 litres) 6 15,000
Larval rearing(Glass tank — 300 litres) 8 36,000
Nursery and grow out (Glass tank — 300 litres) 10 45,000
FRP tank (250 liters tank) Larval Stock 5 17,500
FRP tank (1000 liters tank) Larval Stock 3 39,000
Microalgae (outdoor) FRP tank (500 liters tank) 4 26,000
Rotifer (outdoor) FRP tank (500 liters tank) 3 19,500
Sand filter/ Over head tank 1 6,000
Water storage tank (1000 liters) 2 15,000
Artemia hatching tank 2 6,000
4 hp diesel pump 1 19,000
Ozonizer 1 16,000
80w submersible pump 5 15,000
Invertor (1200w) 1 25,000
Air pumps (240 w) 2 15,000
Power installation 10,000
PVC piping, plastic wares (water 45,000
supply/aeration/drainage)

Netting, miscellaneous etc. 20,000
TOTAL COST 5,00,000




Economics of breeding and seed production of marine ornamental fishes

Items 1tYear | 2"dYear | 3" Year
(Rs.) (Rs.) (Rs.)

1 |Broodstock fishes/ Anemone 12,000 3,000 3,000
2 |Feeds 6,000 6,000 6,000
3 |Artemia 4,000 8,000 8,000
4 | Chemicals for micro algal culture 7,500 7,500 7,500
5 |Electricity 25,000 25,000 25,000
6 |[Diesel 25,000 25,000 25,000
7 | Maintenance 12,000 18,000 20,000
8 | Workers’ salaries 96,000 1,20,000| 1,20,000
9 |Miscellaneous expenditure 12,000 12,000 12,000

Total 1,99,500| 2,24,500| 2,26,500




Economics of breeding and seed production of marine ornamental fishes

15t Year 2" Year 3" Year

Revenue 2,56,000 - -
Sale of clownfish fingerlings @
Rs.100/fingerlings
(320 juveniles x 4 pair x2
month=2,560 numbers
2,560x Rs 100 = Rs. 2,56,000)
Sale of clownfish fingerlings @ - 15,36,000 15,36,000
Rs.100/fingerlings
(320 juveniles x 4 pair x12
month=15,360 numbers
15,360 x Rs 100 = Rs. 15,36,000)
Subsidy (50% on capital 2,50,000 - -
investment)
TOTAL (Rs.) 5,06,000 15,36,000 15,36,000
Non-operational cost (Rs.)
a. Depreciation (20%) 1,00,000 50,000 50,000
b. Interest rate on capital 60,000 30,000 30,000

investment @12%
Operating cost (Rs.) 1,99,500 2,24,500 2,26,500
TOTAL EXPENSES (Rs.) 3,59,500 3,04,500 3,06,500
PROFIT (Rs.) 1,46,500 12,31,500 12,29,500




> Ornamental fish culture is an alternate
livelihood option to the fishing communities.

» The economic empowerment of women and
their decision making ability will also be
enhanced.

» Establishment of such small-scale ornamental
hatcheries in the region will pave way for
hatchery produced ornamental fish trade.
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