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FISHERIES RESEARCH

Research Policy and Strategy for Fisheries Research by the
Kerala Agricultural University,

Eventhough Kerala is the foremost State in India as
regards marine fish production, her production frum inland waters
is rather poor, amounting to only about 5. of th. total catches
as against the all India average of about 407/, Kerala is )
endowed with extensive inland water resources and the prospects
are good for increasing fish production from inland waters
through scientific fish culture. The Central Inland Fisheries
Research Institute dous not have any rescarch unit in Kerala
except for the AICRP on Brackishwater Fish Farming at Vyttila,
Research function under the State Deparement of Fisheries has
since been transferred to the KAU, Therefore a lot of rescarch
to support dovelopmental work in inland fishorics has to be
done urgently.

As regards marine fishcries research, especially
assessment of abundance and distribution of marine fish populations,
changes in their spatial and temporal distribution, their
breeding habits and migration, food and feeding habits, larvel
development, pressure of fishing on che population density etc.,
such studies could be undertaken in a fruitful way only by a
Central Research Institucc with units all along the Indian coast
and with the help of several costly mesearch and exploratory
fishing vessels. That being the case, the extent of useful.
w=rine fisheries research thac the University could undert-ke
is only limited., However, in order to provide the cssuntial
research support for wducation, limiced marine fisherics research
also could be undertoken by the University, especially in collabora-
tion with the Centr»l Fishcrics Inscituces. Moriculturc is a
prospective field for rescarch under such collaboration, Quality
control of fish and fishery products also deserves close studies.,
Management studies like fisherius cconmomics, rural sociology of
the fishing villages, fish.rics co-operaiives and marketing etc,
which zre not getting sufficient coverage at proscnt could also be
taken up for detailed studies by the University.

With reference to fisheries research, the policy of the
University would be to intensify rusearch leading to chz dovelopment
of viable tuchnologies for the commercial production of sced of
estecmed specics of cultivoble fishes and prawns, so that fish and
prown farming could bc populnriscd in the Stot.. A sound basis for
the establishment of o 'Fish Seed Trade' in the Scote would be
urgently provided. The rusearch programme would also include
standardisation of intensive nursery and culture proctices for the
different cultivable specics, formulatiun of a package of praoctices
on the basis of experimenis for the polyculturc of fishes and
prauwns, paddy-cum-fish and prown culture, and incegroted farming of
crops, livestock and fish bascd on the principle of quick orgznic
reeyeling.,  In short, the University's attention on fishuries
rescarch would be centred around 'Culturc fisherios' rather than
"Copturc fisherics®™, The main aims of this proyramm . of rcscarch
would be to improve the cconoum.c returns of the farmor chrough
scientific imtegrated farmaing, to provide new job opportunitics to
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the fishermen through fish farming and fish Seed Trade, to make
available more and more fish in the diet of the intsrior rural
population, to support the export industry with farmed fin fish
and shell fish and to provide the essencial research support to
the programmes of fisheries education under this University.
With a view to avoid duplicatisn of work as far as possible and
at the same time to organise strony fields of reszarch support
to the development of culture fisheries in tie State, the
following mejor research projeccs are proposed to be undexrtaken
by the University.

I. Research leading to commercial production of seed of
Macrobrachlum,rosenbergll and standardisation of intensive
nursery and culcure practices.

Preliminary trials conducted by the Kerala Agricultural
University in the Kuttanad have shown that M. rosenbergii could
be cultured very profitably in the low lylng paddy ficlds under
intensive stocking and artificial feeding. The juveniles were
collecied frum fields which were dewatcrcd for cultivation of
paddy and stocked in paddy fields with raised bunds., It was
observed that a net recurn of Rs,1600/- could be obtaincd from
0.1 ha. of field in about 5% month's time. The only restriction
for the wider practice of Macrobrachium culture is thg dearth
of sced. So this is a prioricy item for rescarch since the
extensive paddy ficlds of the Kuttanad and the Kole lands could
be brought under fresh water prewn culturc if sufficient number of
sccd are availables,

This is a projcct which has reccived good attention
in ~ountrics like Malaysia, Taiwan, Japan, U.,S,A, ctc, Commercial
hatchoies on the public and private scctors are working in Hawaii,
In India work is undercaken at- CIFRI, In Kcrale, partial success
was reported by Mecran & Sebastian (1972) and Joscph (1974). At
Azhikode an improvised hatchery is run on a scasonal basis by
Sri.K,H.Alaikunhi, The¢ tcochnique has to be improved very much
through intensive and sustaincd reseorch, The problem of larval
feeding without pollution of the culture media requires urgent
attention. As the University has in its fold scicntiscs with
background experience in the ficld and since this is the mast
important research field in culture fisheries with prospects of
profound impact on the cropping pattcrn of the Kuttznad and Kole
lands in Kerala, chis projoct descrves to be taken up on a
priority basis,

Sub Praojects

1+ Serecning of larval food organism and artificial feed to find
out a cheap and rcliable food source for larvol rcoring of
the prauwn.

2. Assessment of bacterial and fungal contaminztion of the
culture mediz and development of corrcctive measurcs including
use of antibiotics in the mcdia for control of larval mortality.
3. Culture of phytoplankton in the medium in order to purify the

culturc medium,
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4, Cheap food as artificial feed for juvenile and adult praun
in intensive culture systems,

3. Polyculuure of Macrobrachium with selecced fish spec1es
for maximum production per uni: area.

6. Layout, design and construction of Macrobrachium
hatcheries solving bioengineeriny problems,

7. Economics of construction and cperation of Macrobrachium
hatcheries as a rural industry.

R. Diseases and their control,

9. Recommending a package of practices for intensive
Macrobrachium cultuzxe.

10, Induced breeding of Macrobrachlum during off-season through
eye stalk abletion,

IT1, Research leading to the commercial production of seed of
Mugil cephalus and standardisation of intensive nursery
and polyculture practices.

M. cephalus is a very good brackishuwater species
for culture., But the species do not breed it confinement .in
ponds and the seed availability from natural sources is.very
irregular and insufficient for extensive culture. By making
available the sced of M., cephalus in sufficient quantities
brack ishwater fish farming could be made very profitable. The
species gruws well in frecshwacers also,

The induced breeding of M. cephalus was attempted in
Taiwan, Israel and Hawaii with stccess, through injection of
piscine pituitary extract and HCG., However, commercial production
of sced could not be obtained. Attempis are underxrway in Hawaii
in this dircction. In India M, macrolepis could bec induced to
breed in coptivity (Scbascian & Nair 1973), Similar success of
repeated spawning wich certainty in M. ccphalus is yet to be
achieved and a system for large scalc larval rearing has to be
developed, In view of the prospects for dovelopment of culture
fisherics through results of this project, it is proposed to
take up this work on 2 prioricy basis, Somc financial assistance
was availed from the IFS, Suweden for chis work and preliminary
expcrimonts on the use of anaestheties in hondling of breeders
were conducted. The aim of establishmenc of M. cephalus hatchery
is to be achieved through a series of smollex rusunrch projects
as shown below,

Sub Projecis

1. The use of anacsthetics in handlin, the M. cephalus breeders
for hormonzl treatment -nd asscssmenc of gonado-somzatic index.,

2, Identification of cheap food and manuring for intensive
reoring of M, cephalus.,
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3. The effect of various gonadotropic hormoncs on gonadal
development in M, cephalus, '

4, Asscssment of ecological factors conducive for larval
survival.

5. Idencification of larval food ac diffcrent scages of
development .,

6. Mass culturc of larval food organisms,

7. Construction and commissioning of = sysicm of ponds and
lif¢ ncts for frequent examination of G.S5,I. of breeders.

R. Development of 2 hatchery system: solving bioenginecring
problems,

9. Nursery rearing of M. cephalus,

10. Systematics of the Mugilidae : studics through Cytotaxanomy
and electrophoresis,

II1. Adaptive Trials on Composite Fish Culture, under different
specics combinations, stocking densiiics ond under different
soil and hydrpbioloyical conditions.

The main aim is to increase fish production, through
intensive farming of compatible specics including the major carps
and che local desiraoble species,  Such trinls will be underiaken
in household ~nd village ponds, temple tonks, poddy fields, etc.
As part of the project o Carp Hatchery will be established in
thc College Compus at Panangad oxr at = suitcble place.

This is morc of the nacurs of opplication of a3 known
technology undur the prescni conditions in ordor to circumvent
the cumbirscme proccdurcs in the convencionzl hatchery work and
to work out the econumics of establishing 2 Hatchery on modern
lincs. This is ~lso intcnded to supporc cducation =nd to provide
sufficient maojor corp seed for cxperimeninl works. [he seced
produccd will be used for undurtaking relzeed projects on Composite
Fish Culturc in houschold =nd village ponds, paddy-cum-fish
culture etc.

1. Est2blishmunt of 2 corp haichery : economics,

2. Adsptive trinls on fish culture in household ond village
ponds.

3. Fish culcure as a followup crop ur as aon altcrnate crop
in peddy ficlds.,

4, Paddy-cum-Fish culturc : simultancuus frrming,

c-oo.so



IV, Brackishwater Fish Farming : Bioloyical Studies,

A unic of the All India Co-ordinated Research
Project on Brackishuater Fish Farming is run et Vyttila.
The main research works undertaken under this project are
the following,

1. Survey of seed rescurces of cultivable species of prauns
and fishes,

2. Nursery rearin, of prawns and fishes,

3. Studies on the ecology of brackishwater ponds rclated
to productivity.

4. Prawn culture in pokka.i rice fields after the harvest
of paddy.

5. Scudies for che idencification of suitable varicties of
fishes which can be culiured alonguwith gice in paddy fields.

6. Adaptive trials for introducing fish culture in pokkali
fields.

7. Studies on mano and polyculiure of finfish and shell fish
with and without arctificial feed.

Studies on cthe incens ve farming of Peneeus monodon
and P, indicus and hatchery production of their sced will be
taken up at the Puduveypu fish farm.

V, Brackishwater Fish Farming : Studies on Emginecring and
= . :
Lconomic aspects

The tidal amplitude in Cochin is less than 1 metre
and as such if the ponds are to bec retaiﬁxgbout a metre 0f water
throughout the culturc poriod and are to be complocely dewatocred
during the period of harvest, pumping would be neccssary cicher
for filling in the water or for dewatcring, as the casc may be,
depending upon the lovel fixed for the pond bottom. This poses
engineexring problems and seemingly the cconomics of pond construc—
tion could be favourably altercd through digging of channels within
the ponds to retain 2 minimum of 1 met.or of wat.r ovin during the
lowcst loy tide., With o view to siudy the ecomomics of fish pond
construction and to asscss the e¢fficiency of operation and
management of brackishuwaicr ponds, fish ponds having their bottom
level fixed at different levels in relstion to che MSL will be
constructed and put under operation., Cheaper methods of construc-
tion of sluice gates will also be examined. On the basis of
these studics technical advise could be given to the prospective
brockishwatcr fish farmers of the stete.

|'ltl6‘



VI. Froy Ferming.

An ICAR sponsorcd scheme on artificial propagation of
frogs is implemented it Kumarakom. Toc 2im of the project is
to artificially induce breeding in the cultivoble species of
frogs and to produce their young ones in larce quantities in
arder to rcplenish the overfished nmatural population. Prospects
of rearing the frogs for the market will also be examincd.
Close liason will be escablishud with inscitutions like the
MPEDA, which h=2s shown intercsc in this work.

Sub projects,

[ . ;
1+ The induced breeding of wultivable sp.cies of frogs and
the stondardisstion of dose.

2, Larval rearing of frogs on arcificianl feod,
g g

3. Rearing of frogs for the market : prepnration of suitable
artificial fuued,

4, Introduction of the exotic spccicvs Rana cotasbaena for
largc-sce e culture.

VII. Miscellaneous Rescarch Projects,

1. Reservoir fisherics management studics,

2. Fish culturc in s.uwoge-fod tanks.

3. txperimencs on fish hybridisation,

4., Monosex culcure of Til-opia mossambica,

5. Intensive farming of Channa spp.
6. Intensive forming of Lates coleerifer, - pred-tory spucies
with Tilopia mossambicaz, a prolific breeder.

7, Economics ond technical feasibilicy of introducing fish
culturc in Padasekharoms of che Kutt-nad,

Re. Farming of Brockishuwater species like Lhonos and Mugil
cephalus in freshwsters in the paddy Tiolds of the Kuttanad.

9. Assessmunt of che salinity tolcrance of the tiger prawn,
Penaeus monodon,

A ——

10, Paddy-cum-fish culture : stondordis tion of stockiny density
and species composition,

11. St-ndardisation of modifications required for c.onversion of
paddy ficlds into fish ponds.

12. Intruduction of Macrobrochium malcomsonii for farming in
Kerzala,

0‘011070
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25,

264

20
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3.

Studies on wacer quality with reference to fish mortality
with the onsec¢ of the monsoon rains.

Adaptive trials on faish culture in village ponds, temple
tanks and in household ponds,

Integrated farming of crops, livesctock and fish ; standardi-

sacion of the technology.
Use of rubber sezd cake in fish nucrition.

Research leading to semi-commercial production of a
compounded and balanced fish and prawn feed.

Screening of the local plants and plant products to find
out a substitute for Mohna oil cake for eradication of
predatory spacies.

Survey of seed resourcus of Macrobrachium roscnbergii in
the rivers of Kerala.

Oceanographic studies on the mudbanks of the Kerala coast.
Assessment of the exient of pollution of the backwaters by
the setting of coconut husks, with special refurence to

afquaculcure,

Scudies on the impact of che Thanneermukkom. bund on the
fisheries of the Vembanad lake,

Survey of the status af inland fisherics of Kerasla,

Dictary habits of the fishermen of a particular locality
(Puduveypu/Malippuram/Narakkal),

Monetary indebtedness of the fishermen of the Puduveypu/
Malippuram area.

Impact of fishurmen co-oper &ives on the socio-gconomics
of the fishermen (Puduveypu/Malippuram/Narakkal).

The social life of fishermen in a particular locality
(Puduveypu/Malippuram),

Factors influencing the price of fish in the inicrnal merket.

Credit utilisation by the fishcrmen.
Cost-bunefic anmalysis of mechanised fishing,

Cost-bocnefit amalysis of indigenous fishing.



KERALA AGRICULTURAL UNIVERSITY
FINAL’REPORT

Faculty of Fisharies _ Denartment of Agquaculture,

1. Mame of the Research : Fisheries Unit, Rice Research
Centre Station, Vyttila,

2« Project No. & Title : VA-F-5-138-3A

"Stusies for the identification
of suitable varieties of

fishes which can be culturec
along with rice in paddy
fields".

J« Dbijectives:

To identify suitaole varieties of fishes which
can be cultured along with rice in the Kayal lands tasking
into @count of the various limitations in existence there,

4. Wane(s) & Designation ofs

8) JAroject Leader : Dr.D.M. Thampy, Associate Pro-
fessor.
b) Associates : 1. Sat, Susheela Abraham,

Asst. -FOIESSQP.
2. 5ri.C.G. Rajendran,
Junior Asst. Professor (3iology
Bri.M.M. Joss
Bri.”.5, Meithunigyan,
Junior Asst. PrOnesq.r(Chen )

w

5. Date of start g July, 1877
6. Date of termination 2 February 1880
7. Technical progroraes

The tield No.13 of the Rice Research otation,
Vyttlla having an area of 0.12 ha. was divided intn 8 2lots
(A to M). in plots B to F oifferent species of fishes such
as Tilapia, Pearl spot, common carp, mullets and milk fish
Wers stocked Jevarately at a concentration of 2J00/ha. in
each of these plots efter the shreading oneration of the naddy.
In one nlot all these fishes were stocksd tegether to study tho
compatibility keening the concentration the same, Plots A and
H were treated as contrels,

8. Results obtained: .

Buring the first year cut of the 5 varieties of
fishes such as Tilapia, nearl spot, common carn, mullet sn.
and milk fish stocked in nlots 3 to F, only Tilapie survived.
During 1S878~79 goramy which was introduced instead ef Chanos
common carp, troglus and Tilspia survived. During 1570-80
out of the 5 species of fishes viz, nJearl spat, Etroplus Mugil,
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Tilapia, the common carp Cyprinus carpis and Osphroremus
goramy, only the exotic fish goramy survived showing oos
survival,

Frdm the results of the work dene during the
three year period of the project, it could be sedn that
fishes such as Pearl soot (Etreplus suretensis) Tilapis,
goramy (0sphronenus goramy) and comtien caro {Cyprinus
cerpio) are suitaole for culture along with spudy in the
pokkall areas, provided khere is 37 cm. of water in the
fields, the flields are well bunded to prevent the escape
of fishes during flosding and the' growth of salvinia is
controlled,

9. Future lines of work:

Rdaptive trials on farmers' fields are Lo be
conducted with common carp and gsramy to establish the
possibility of their culture in pokkali fields along with
pacdy.

13, Publications:

a) Research pader: A paper entitled "Preliminary trials
on culturing fishes along with pa.dy,
in pekkali rice fields' has been >resent-
ed to the Nativnmal Sympnsium on Fresh
water iolegy held at Salem, during
January, 1381,

11. Detailed project : The basic record and the field
recoras and where note book depnsited at Rice
deposited _ - Research Ltation, Vyttila,

12. Follow up action : 1. Adaptive trisls in farmers'
taken to disseminate fields using cénmon carp 3nd
the results achieved. goramy are planned,

2. The technelogy is being made
use of under the Lab ta Land
Programne,
13. Signature:

(3d/=) (5d/-)

Project Leader Head of Department Director of Research

ks
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KERALA AGRICULTURAL UNIVERSITY
FIJAL REPORT

Faculty of Fisheries Department of Aquaculture

1. Name of the Research Centre:Fisheries Unit,

Rice Research Station,
Vyttila,

2, Project No. & Title : VA-F-6-18-38
"Adaptive trials for introducin?
fish culture in pekkali fields',

3. .Objectives:

1. To take up fish culture along with paddy in the

pokkali Tields with a view to increase the revenue
raalised from such fields,

2. To bring under fish rultivation areas which are
presently not utilised forp prawn filtration,

4. Neme(s) and désignation of:

2) Project leader : 0Or.D.M. Thampy,
Associate Professor (Fisheries)
b) Associates : 1. Dr. Sushzela Abrahanm,

Assistant Profassor.

2« Sri.GC.G, Rajendran,
Junior As_t, Professor
(Biology)/

Sri.M.M. Jose

dx Sri.P.5. Mrithunjayan,
Junior Asst. Proressor (Chem.)

5. Date of start ¥y July 1977
6. Date of termination : February, 1980
T« Technical osrogramme:

The fish Etroplus suratensis had been stocked in 3 or 4
pokkali fields owned by farm=rs along with paddy, after the
spreading operation of the paddy. Th: fishes were stocked at
the flngerling stage at a concentration of 2000/ha. The farmers
were asked Lo raise the bunds, to osrovide channels ancd alse te
provide a small sluice through which water exchange could be nade.

3. Results obtained,

Buring 1977-73 out of the 4 rields, theee representing
low saline interior pokkall areas and one high saline area,

“only in the nigh salime area the fish Etronlus survived register—
ing a very anpreciable growth of 152 mm and 135 gm on 25.11.77
from 52.1 mm and 6.1 gm. they had on 2.8.77. Buring 78~79 the
experiment was conducted in three Tarmers' fields, and in twe

places they survived registering better growth, During the third
yeer this tish was stocked at the same concentration of 2000/ha.

(Contd....2)
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at three places, 1In all the three places they survived the
rate of survival being 8.4%, 53,75% and 51%. In the field
at Pattanekkad where the conditions were almest ideal it has
registered a grewth of 150 gm. on 17.12.79 #rom 10.0 gm as
on 30.8.78.

9, Future lines of works

The results obtained for the.last three years had

- convincingly proved the possibility of utilizing the fish
Etreplus, for culture along with paddy in the pokkali fields
which are orctected with high bunds and which have atleast

33 cm. of water always. As such this can be popularised for cu
culture in pekkali fields,.

10. Publicétions:

a) Research Paper: The naper entitled ”Preliminary trials
on culturing fishes along with paddy in
pokkali rice rields' which has been
nresented to the National Symposium
on Freshwater 3iology incorporates the
results of this aroject,

1. Details of praject : One field beok and one basic
records and where record depesited in the Rice
deposited Research Station, Vittila,

12. Fellow up action : The technolegy is being made use
taken to disseminate of under bhe Lab te Land Pregramne.

the results achieved

13. Signature ofs

(Sd/=) (sd/-)

Project Leader Head ef Department Director of Research
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KERALA AGRICULTURAL UNIVERSITY
RESEARCH °ROJECT

Faculty of veterinary & Animal Seiences, -Bepartment of Fisheries,

1+« Name of the Research Centre: All India Ce-srdinated Research
Preject on Brackishwater Fish
Farming, Vyttila,

2e Project Ns. - VA-FE-18-18
3s Title of the project : Nursery rearing of prawns and
fishes, '
4, Name(s) and designation of:
a) Project Leader - : Br.D.M. THampy,
Associate Prefessor(Fisheries),
b) Asseciate(s) : Shri.C.G. Rajendran,

Junior Instructor (Biology)

Se ngectiVe§§

Te find out the best nursery rearing practices suitable
to the locally available species of prawns and fishes in order
te obtain maximum survival rate during nursery rearing,

Be Ppractical utility:

Since most of the brackishwater fishes and prawns breed
only in the sea and their young ones migrate into the estuary,
the seeds will have te be collected from the estuary, If they
are directly stocked in the stecking ponds there will be high
mortality., In order te minimise this, scclimstisatien in the

- Nursery ponds prepared for that purpose is essential., This will
vwelp te achieve a survival rate uotn 95 per cent.

7+ A short review of literatures

Centvral Inland F&sheries Research Institute, Barrackpore
has done seme work in this direction and has reported that they
could achieve survival rates upte 83% in the case of prawns and
B0-80% in the case of mullets. No such work has so far been dsne
in Kerala invelving the lecally available cultivable species,

8. Technical pregraame:(in brief);:

Three pends (I, II & III) will be prepareq after draining,
liming anc manuring to be used as nurseries, "In these pnnds,
different species of fishes and prawns will be stocked at dif-
ferent cenceabratiens in erder to find out the most suitable

stocking rate, The percentage of survival and the average incre-
ment of growth will alse be assessed, Nursery rearing experiments
will alsse be conducted usirig cement tanks and nlastlic pools,

9. Date of start : April 1977,

10. Likely date of completion ¢ March, 1984

11, Additional facilities required: 6 Cement tanks and 6 pla#tic

124 Approximate cest: pesls, e Poa
te Cost of tanks and pools .. 830.00
Ce Labour charges «s» 500,20
3. Cost of lime, manures,
artificial feed etc, «o 300000
' Total 433,00

13+ Signature of:
(5d/-) (Sd/~)

Project Leader Head of Department Directer of Research.
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KERALA AGRICULTURAL UNIVERSITY
RESEARCH PROJECT

Faculty of Veterinsry—&—Animal
I6iencesy

1« Name of the Research Centres

2a Project No.
3. Title of the Project

4. Name(s? and designation of:

a) Project Leader

b) Associate/s

5. gbjsotives:

Department—of Fisheries,

All India Co-ordinated Research
Preject on Brackishwater Fish
Farming, Vyttila,

- VA=FB~1B~IC

Studies on mmne and pelyculture
Project on Brackishwatsr Fish
Farming, Vyttila,

DreD«M. Thampy,
Associate Prefessor (Fisheries)

Shri.CeGe. Rajendran,
Junior Instructor (Bislsqgy)

le To find out the best species and species combinationa

in order to achieve maximum

coSst,

preductivity at a minimal

2s To formulate a cheap nutritive supplementary food

readily acceptable to the

the locally available
Be Practical utility:

praens and fishes utilising
agricultural by-praducts,

Finding out of the most compatible combinations sf
economically important prawns and fishes which can utilise
all the trophic levels available in the ponds, is an important -

aspect in brackishwater fish

farming for obtaining & higher yield,

Since it 1is known that supplementary feeding will help in
augmenting prnduction, feeding with artificial feed will have

to be reserted,
the minimum possible,

ratio will have to be tried,

Te A short review of literature:

When this is dene, the cost shsuld be kept ta
Far this,
tgking into account of the cost,

feeds of different cempesitions
acceptability and conversion

Central Inland Fisheries Research Institute has conducted
several experiments on monn and solyculture Using prawns such
as Penseus monndon and P, indicus and fishes such as LLiza persia,

L. tade and Chanos chanos and achieved production upte

ha, with artificial feed,

2dd0 kq/

Difrerent artificial feed materials

were also used by them, No work has so far been done on this

Bxs®pk aspect in Kerala.

8. Technical aregramme (in orief):

Fishes such as Etroplus., Mugil and Chanos and PrLAWNS

such as Metapenaeus dcbsoni, M. Monnceros, Penaeus indicus @nd
P. monodon w 11l be stocked in the ponds at different cembi-
nations and concentrations in order to study the compatibility

(Cofbtdesesd)
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and productivity. Artificial feeding using different feed
cembinations will also be tried to find out the suitable ones
under labaratory and field conditions,.

9. Date of start : June 1976,
10e Likely date of completion : March 1984
11« Additional facilities : Wil
s - required

L

12. Approximate cest:

Wages for scocking operations . »1500,00
Cost of artificiasl feed: . v 1800,00
Total . '«ad00,.00

13. Signature of:

(5d/-) (ad/~)

Project Leader Head f Department Director of Research.
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KERALA AGRICULTURAL UNIVERSITY
RESEARCH PROJECT

Faculty of Ve%ef&ﬂ@;y;&_Animal Sclences. Depepbment—af Fisheries

1« Name of the Research Centre: All India Co-ordinated Research
Project on Brackishwater Fish
Farming, Vyttila,

2e Project No. : —— VA-F-G-18-1D

3. Title of the Preject : Studies on th-= ecilogy nf the
brackishwater ponds related ta
productivity,

4. Neme(s) and designatioun of:

a) Prnject Leader ‘ : Br.D.M. Thampy,
Associate Protessor (Fisheries)
b) Asseciate/s : ShriJC.G, Rajendran,

Junlor Enstructer(Binlogy),
O« Objectives:

Ts find out the optimum dosage of lime, manure,
supplementary feed etc. required in each pond with a view ts
achieve maximum production,

e Practical utility:

Analysis of soll for assessing the oH and the nutrient
levels is of much importance to fix up the manurial dosage,
Any application of manure without taking intn acsount of
their existing levels is of no use. Se a detailed knowledge
of the different ecological factors in operatien is a must
fear an efficient management of the ponds,

Te A short review of literatures

The Central Inland Fisheries Research Institute has
carried out different experiments related to pond fertility
at their brackishwate r farm at Kakdvip (Ghosh, 1376) and
has recommended dosage of difrerent fertilizers for brackish-
water ponds, 3ut no such study was made here in Kerala, where
the soil conditions are quite different,

8. Technica]l pregramme (in brief):

Before the appli cation of lime and manure, the pH and
the nutrient levels will be studied, The changes brought
about as a result of their application will be assessed after
a time, so as to evaluate the correct dosages of manure
required to keep a sustained fertility in the ponds. The
constituents of the botteom biota will bhe studigdrperiodically
te assess the productivity of the ponds,

9. Date of start : March 19786,

10s Likely date of completion ¢ March, 1984,

11+ Additional facilities required: Nil

14. Appreximate cost: 1, Labour charges for manurings s 3000

2e Cost of lime and manure: .« 4530,00
Total -« 4800,00
13, Signature of:
(5d/-) (8d/-)
Pre ject Leader Head of Department  Director of Research

kps
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KERALA AGRICULTURAL UNIVERSITY
REJEARCH F“”“C“T

£€5 . Department—of Fisheries,

Name of the Research Centre: All India Co—-ordinated Research
Project on Brackishwater Fish
Farming, Vyttilsa,

Proaject No, g e

Title of Lthe project : Seed resources survey nf cultivable
snpecies of prawns and fishes in
the Cochin backwaters,

Name(s) and designation of:

a) Project Leader

Dr.C«Ms Thampy,
Associate Professor (Fisheries)

b) Associate(s) : Shri. C.G. Rajendran
Junior Instructer (3iolmgy)

Objectives:

T« The survey is intended for locating the most
suitable collection centres for prawns and fishes
during the different seasons.

2e To work out the econemic feasibility so as to
comnercialise seed cnllection,

Pragtical ubility:

This survey will help to prepare a seed cnllection
calendar of the Cochin backwaters near the farm area, This
information is of vital importance for the precurement mf
quality seeds of bracklishwater prawns and fishes fef stocking

puUrposes.

A shert review of literature:

The Central Marine Fisheries Research Institute,Cochin
has done work in this direction and has collected infermatien
abaut the overall availability nf seeds in the Cechin backwaters.
A much more detailed survey is necessary for purooses of maklng
seed collectien on a ccocmmercial scale,

Technical arogramme (in brief):

For prawn seed Hspa net, 2xlxl m, made of fine mosquite
net will be used which will be operated at 3 different places
by tw# men at fertnightly intervals during difference tides.’
This is intended to give an idea of the species cempesition,
availability during differ=nt lunar phases and tides and alse
the catch per net per hour. For coellection of fry of fishes
such as Etroplus. Mugil and Chanos,drag net af 7x1x1 m made of
nylon net having a mesh size of 10 x will be used.

Date of start s April 1976,
Likely date of completion ¢ March 1984

Additional facilities : Hil
APSIHAEEte cost . Jl200/-
Signature of:

(5d/-) (/)

Project Leader Head of Department Directer of Research
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RESEARCH PROJECT

Desartment

Faculty ‘ef Veterinery & Animal Scispees, '

i
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-Name” of Research Centres: Department of Fisheries.

(Adaptive trials in farmers' fields
in Kole lands and in the Kuttanas)

Project No, VA~F-6-18-4A

Title of the Project: Farming of fish as a fnllow-up
; crop in paddy fields.

Names & designation ef:

a) Project Leader: Or.M.J. Sebastian,
Professer of Fisheries.

b) Asseciates: 1. Dr.0.M. Thampy,
Associste Professor(Fisheries),

2« C.C. Rajendran,
Junior Instructor(3iology)

Objgctives: e e
To assess the commercial viability of raising

an alternate crop of fish after the harvest of paddy in the

freshwaters of the Kuttanad and the Kole lands.

Prectical utility:

There are about 12,000 ha. of kole londs in Trichur
District and 52,000 ha, of kayal reclaimed fields in the
Kuttanad where one or two cross ef pa.dy is raised annually.,
These Tields lie fallow during 6 te 9 months of an VEBD
This period is quite sufficient for raising a single crop of ¢
fish. At a time when nDaudy cultivation is not reported to
be economical, a crep nof fish is sujppesed to bring in financial
relief to the f armer, srocuce more animal orotein which the
ceuntry ne.ds and check on the spread of insect pests,

Review of litecratures

In the vast agricultural economy regi.sns of the
Far East, paddy-cum~fish culture has reached a high degree
of technical perfection. The selection of suitable saecies
depends to a large extent on the height ef water that can
be retained anc the duration of crop. In the alternate
drocuction of paddy and fish, aimed at nreducing fish for the
consumer. market about 2302 fingdrlings/ha. are stocked for
raising in about 3 months time. Generally recovery is .only-
about 20 to 3% for fish Tor the table because of the pre—
sence of predatory species of fishes and &nimals such as
Cermorants, Ottors, fregs and snakes.

(Contd.l.ll.z)
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8. Technical prograane:

After the harvest of paddy, the fields will be
either draimed and dried or all the predatory species will be
eliminated by suitable mecns. The bunds will be strengthened,
Water will be let in gradually and the fields will be manured
With cowdung and synthetic fertilizers on the basis of s#il
analysis. This is to produce a grodgrovth of algae,

The fingerlings of Catla, Rohu, Mrigal, Common Carp,
‘Karimeen etc. will be incroduced in the flelds, at predeteri-
kined stocking densities,

On the 'basis of the rate af growth ef the dif.erent
species and their survival rate, the stocking density will he
modified curing the subsequent years with the most suitsble
species at the ontimum stocking density.

The economics of fish culture in pardy will be worked
out and suitable recommendations will ne made.

9. Date of otarts June 1973 (Started in

anticisation of aspreval)
10; Likely date of completion: May 1983,

1. Additional facilitges required:

The following new posts are required to be
sanctionzsd,

Assistant ’rofessor a5 i Ho.
?isherman~cum—Watchman .5 2 Nos.

12. Exnenditure:

187819 78-80 80-81 81-82 9e—~83 Tetal

(. » in lakhs) .10 5.45 0,60 3.65 0,55 2,45

13. Signature of:

(50/-) (5d/-)

Project Leader Head of Desartment Director of Research
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RESEARCH PROJECT

Faculty of Veterimary saAmtmal Department—of Fisheries,

T,

6.

36 EREees,

Name of Research Centre Department of Fisheries
' (Adaptive trials in farmers'
fields),

Aroject WNo, : VA-F-6-18-4C,
Title of the Praject

Adaptive trials for simultaneous
rarming of fish and nrawns with

paddy.,
Names & Designation of:
a) Project Leader : Dr.M.J. Sebastian,
Professor of Fisheries.
b) Associates: ¢ C.G. Rajendran,

Junior Instructer (3ielogy)

P35 Mrithunjayan,
Juninr Instructor(Chemistry).

Objectives:

Tr assess the economics of culture of fish and
prawn alongwith the water resistant tall-grewing varicties
of paddy like the Kolappala,

Practical utility;

The indegenous watdr—resistant tgll-growing varietiew
of saddy nfford the retention uf 45 to B0 cm of water in the

- paddy fields for enabling fish and nrawn culture alnng with

the paddy. These varieties of paddy normally do nat require
the use of insecticices, The low yield nof rice, however,
cauld be compensated by the yield of fish and arawn, There—
fore suitable syecies of fishes and arawns could be ideniified
for this type of simultaneous farming which aveids pollution

of the environment through the indescriminate use of inseati-
cides.

Review of literature: Growing of seed of caros for a few
months aleng with Jaddy to raise them to fingerlings stages
has been successfully practised in the South-east Asian
countries,

Technical aregrammes

The saddy Tields after proper preparations will be
sworn with the Kolappala and Similar varieties of naddy.,
After the seedlings have grown to about 15 cm, in height
water will be let in gradually. The saddy grows tall
according to the gradual increase in height f water. When
about 30-cm. of water is retained in the fields, fry of

[Dottde . s 0ul)
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different cultivable sjecies of Tishes will be introduced.
After the harvest of paddy, the water will be retained for
some more months until ths fish have grown to marketable
sizes, : ’

On the basis uof the survival and rate of growth
of the dif.erent species, the stocking will he modified
during the subsequent years with the most suitable species
at the optimum stocking density. The economics of paddy-
cun—fish culture wiil be worked out.

9. Date of. start: June 1973 (Started in anticination
of apaoroval)

13. Likely dote of completion: Jine 1933

11, Adoitional facilitles rcquireds

The following nev posts are required to be
sanctioned:

1. Junior Instructor fe 1 Noe

¢. Fisharman—-cum—Watchman. . - 2 Nos.

2. Expenditures

1978-713 13-8J 82-81 81-82 82-83 Total

es}

( . in lakhs) J3.10 0.45 0.80 J.B5  0D.53 2.45

13. Signature of:

(Sd/-) (5d/=)

2rcject Leader Head of Deoartment Jirector of Research

kns



- RESEARCH PROJECT

Facultyof V€%8ff9%£¥—é~Aﬂiﬂal Besartment-of Fisheries,
Scivhees—

w7 .
e Name of Research Centre : Brackish watep Fisheries
Research Station,

Vyttila,
2+ Project wo, : VA~-F-5-18-8
3. Title of the ST ject : Induced 3reeding pof the

Grey Mullets,

4. Nemes & Designation of:
8) Preject Leaderps Dr.M.J. Sebastian
“rnfessor pf Fisheries,

b) Associmte : -

3. Objectives:

The develoament of Brackish water Fish Culture in
India desends tn g great extent on the availability ef seed
of cultivable siecies of fishes, Mugil ceohslus is ene nf
the most suitaple species of fishes top orackish water fish
culture. The Hatchery aroduction of its seced will enable
Wice cowmnercial farming of the Species,

T+ Review of literature: The induced breeding f grey mullets

have been successfully conducted ip the Speclies, Mugil
macrolejis in India (Sebastian g Nair, 1973). Mugil cephalus

xgxnnsxnﬁxkhaxmmstxxuztahiaxxgagxasxaﬁxﬁithzxﬁmxxbnazkksh*
watsxxﬁkshx@uitmxﬂxxxxhn has been bred by hynephysation in
Hawail, Iarwsel and Tailwan.

8. Technical Pregramme:

A goed steck ..f breedBes will he raised in the Jends
at Vyttila Station, Experiments will pe conducted te Induce

SPaWNing in rije females by Jituitary extract iojections
and by synthetic hormones, Large scale larval rearing will
0e concucted in Specially built nutdagp tanks. Suitable
larval fped Will be reared for feeding the larvae,

J. Date of start : sSeptember 1278,

19, Likely date of

completion 5 Septemoser 1983,

(Contd.....E)'
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11 .Additional facilities required:

Nil
The following new posts are rqquifed ty be
sanctioned:
Instructer " 1 Ve,
'Fishermén-cum*Watchm&n o 3 MNos.

12, Exgenditures:

1978-79 79-8. 83-31 31-82

Be-83 Total
[ s im lakhs) U 40

2,00 2.0 1.00 1.0 8.12
13. Signature of:

(ad/-) (Sl/=)

Project Leader Head of Denartment Directer of Research
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KERALA l'\\_)Rlu LTUNAL UNIT \/Ci By
JEJEAREH AROJECT 2307004l

Facully oV ARdtmedt—Husbandpy Deseptments—ay Flsheries

—

1. Name of Research Centre Ztation,

Coconitt Research
Kumarakom.

s Project iloz g
Js Title @y Jpuiech i Aly-cum=~ish culiure
4o Mame ang designotion of
a) 2roject Leader ¢ M.MJone, Jupnlegr Instruciopr
(Fisheries)
b) Aszociete : G.Mathul, Assistant Proressor
(Prant 2.tnology)
dw OB BELIVES: : Develoament of intensive rarm-

ing to enhionce arofit from
cish culture,

=

Ba Preciical utklitys

It is reported that olg manurce (wastes Trom aig
sty) can be useuw as @ cood feed ‘or fish. At aresent
Lhese man res are not rtilised droserly and are being
wasted. In orcer to study the efiiciency of the manuire

on the vish Jarms Lhe argsent Ludy was tsken ud. If iLhe
trial 1s observed to ve Jromisiny the results can he
rassed to the .armers,

1. short review of litersbhure:

Aig cum Tish culture is invague in ceckdin Harts
of Incie e-jecially in Yest 3engul., Rabanal (1956},
Juck enc Jgger (1973); Jhingran (1 74), Q.“.“hprma (1877)
stucvied the different srobloms of aig cum fish culture
and develaned methodoluay,

8. Technical Hrogramme (in brief):

Je1 hzcitsres eres st Lhe €oconul Research Station,
Kumarako.a will 2e cleared and will be cleared and will be
Jrptecled with lLive T‘nce against Lhe abttock of atbars.
The Joncs will we prozerly resared and Tingerlings of
common cary) at thne zstage oV 15J mm will be introduced at
a stocking raie of 8,1JJ nos./heatare.

)fJ ")

A temsorury 2ig sty will be bullt with locally
availeale macerials pasir Lhe Joho. FlVe niglets having an
avereye wei.nt o 5-5 kg will be reared., This will be fTed
with nig ieed anu suituble materials available locally.
For © montns these sigs will ve rewred ancd then sold out,

During the rearing jeriod, messured guantities of
the pig cung will oe dumded in 4 cornsrs oi the fish pjond.
Urine ancd vash wacer also will be allowed to flow into the
Fish ognae The Tishes vill Feed tnese 3lg dung 88 sueh
and no otner suiplementsry Jeed will be nrovided.

ocoocuz/—
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A control pond having same siZe and same
number of Jin erlings will also be mainteined side by side,

Feeding with cuconat oil cake asnc rice bran (1:1) at <%
or the tocal body welche o Fish, will be cdone to comaare

Lhe servormunce and economics,

31lnce the decaying organic matter cause depletion
of oxygen in pond, periocdical checking will be conducted
1N J0RNE WBLBT.

9, Date of start ¢+ Novemper—December 1978
10. Likely date of
cumalolion ¢ 1E3Y .
11. Ado.tionzl vacilities
el red : Fecilities avaeilanle in the
station can be utilised,
(Menagement of osicgery will be
cone by Veterinary Doctor and
Livestock Assistant aottuched to
this staiion ungey Imtegrated
Research Project).
12. Asiroximate cost § - a0~

13. Signature of

G f=
Project Loeder Head of Ueanartment Direcior of Rescsarch
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KERAL~ AoRrRICULT JIAL UNIVERCITY
RECEAACH PROJECT

Faculty ov : Veverimary—and Ueaartment—eT : Fisheries

1. Name or the 2ecearch Centre : Rice and Fisheries Research
Jtacion, Vyttila,
Ce Pruject wing i YaeF=E-=18=13

3. Title a7 Lthe Jorject :"4 ‘astive trials on /ish
culture in nomesteac Jon.s in
the sancy coastal selt of
Kerala",

4, vame(s) anu cesig
a) 2roject Leeder : Dre.susheela E.Abraanamn,
As&t,’rof.(Fish culture)
140r Uk Thamdy, Assoc.2rof:
(Fisheries)
2sMp 3.2 JHMribhun javan, Jo.
Asst.roi:(Chemistry)

b) Associites

oo

0. Dujeelivezs:—

1o« The stucy iz iatended to Tineg oubl the Feesibilily of
fish culture in hom2sicad jonos in ohe coastal belt.

e To Tind puw the suliivble specier Tor culture taking
into cunaicerzilon the physico-chemical and bilological
limitations in such annus.

B, 2ractical utilitys

In Kersla most oV the houses in the coastal velt have
oen s o varying cimensions. The water in wost of these
sgon.s iu nob 1sed vor urinking surioscs, but somebimes used
for washing oursoses, only., I7 these jonds can be utilised
for Tish coliups, i0 Will net only be a spuree of Jrotein~
aceous ivovu Lo the seusrle butbt uwlco rovide an additional
income. 3e:sides, one oones can be keaxt clean, and can be
got rigden a. jeusiu snu wosyoito larvae. This will also
hela in contrulling vhe wosy.ito oorne diseases.

7. (a) A ehort review of literature:

Although inlanc fiuh sulture is very jopular in the
stutes of V'est Jenyal, dihar and Orissa, Kerols is still
vfar dackuerd in this resacct. A noaner of rubliczitions from
the Centra: Inlond rFisherizs Resezech Inctitute give indormation
regerding Lhe culture prectices that can be auajiew in
cifierent environmonts. Sub Lhere is a pavcity o informatlion
in this 7ield in Kerala. This will be a areliainery atieapt
on the noszipility ov visn cilture in our homgoiezC 3J0NCS,
along scientivic lincs ising fast growing major carps and
eAotlc cards.

Teb) Lish of Ferer S3

G

nc

@

1. Alikunhi, ¥.H. et.al. 1071, Studies on Composite
viwn cultores Production by Comjacible combinctions
pi Indian one Chinese cirps.

J.Incion Fishes Asszoc. 1 (1;: 26-57.

2, Lakshmanan, M.A.V. €t.al. 1971, Preliminary observa-
tions on intenuive Vish varming in fresh water ponds
by the comjosite culture of In’ian and exotic cpecles.
JeIntanu Fish. soc. Inola, 2:l-=ille

R~y £
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Je SBLivySe 1955, Determinine tne invluence oi'various
rertilizers in 7Fish Jon ., Samicgeh, 7(1):3-9,

4. Yauhouv, A. 1987, Mixed vish cultures - an ecological
ajiroacn to incresse jonc Jrowuctivity. SAD Fish,
Res. (44) 4:238-73.

8. Technizal Jrogramme s~

GIX Dumesceas son.s o 14) te 2.0 StemMs Will he relectied
for culture trisls., Meaosoreos will 4e Laken tu clean the asonus of
WEELS NG unvanied vearis, cnd removel or DreL?Lory and weed
rishes. Indigenous 3lant polsons cuch as Mahea oil cake or
other locally uvailable olant J0lsons will ne apjlieu to
kill the unwented Tizhes. The Jjonds will then be manired:
with an initial sasic dose or lime (0 kg/ha), raw cow
dung (23 “E/Ha) urea (203 kyg/ha), suser ahnsohszte (2 ko/ha)
Three. reacsies voses of manuring will be done which will be
9J% of Lie besic dose, Fiahes suph as Catla, Mriuel, Rohu,
Common Car >, ELFUJlus or Gourami uwill be brleo. In ;lace of
grass cary ano silver card used in composite culiure Etroplus
anu Gourami will be tried. In crder Lo avolid chances or
JFEUoLlDﬂ Dy Jrguntury ‘1snes which may enter Lhc JONUs curing
Lne ralny monchs tne flsnes will be release. in the ringer-
llng stage a’ter one month's rearing in nursery Joncs. The
above comiination of fishes will ﬂ”l) Lo gtilise all the
avallaole Tood recources in Lthe Jonu, since each fish has
8 dirferent voou habib. Periodics sssessment of che growth
o tihe Fishes will se ma.e and grovih oV veecs will He cmntro-
lled. Haurvesting will Se done avier 5-7 months in thaos
JONGS wnich mey. u“y ur eerly and in others luater. In uil
the six DON.-53, LNE same sjyecies of Jishes in Lhe same ratio will
1e stocked. Fingerlines will 3¢ stocked at gensities of
53J3 ner ha. in three son's (which may gry uj early) and
13, JJ3 ser ha. in the ramzining ponis, These data will
glve us infprwmution asout bhe soLlmum stocking pefislty.

The “armers will pe osked to bear the cost of
uraining anc cleaning the Jon.s anc hervesting., Cince
chey are homestesc jsen's watch and ward ie nuot nee.ede.
Cost oi vertilizer., :ee«, Mahus cike, zervice o implements and
laour charges Jor seriocical growth assessment vill be met
gy Lhe iniversity. =& nursery pond will be mainczined in the
oifice comsoun: to rear the Fish ‘ry so tn:zt they can pe
introcuced in the 2onus in vingerling stage,

1J. Likely date of completion : 51-3-1982,

O 1
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1. Adaroximate costs

JerLitilars Amount

B D ——— e g e

1. Cost of tiahua cake o kg/ond
» 334/ tonne S8.00
e Cost 0 mamyre (lime, wrea, rocknosahate,
OGN0 cowouing), Jasic co.e anc 3 resated

Loses @ 5J Zof wosic uoue) 155.40

3. Charges ,or nakiny & disalay boszrcs 13400

4e Trunsaorocotion charges LA
as Cost v lagour rogitlred vor man rinc

stocking ans seriocicel grovwih ossessment 183,50

9. Cost ui® seed-lings (5735 nos. ) 21530
1. 2reraration of NIrsery joncds, in the

gviice comjound, Waniring cost o’ veed

ant’ lusour cnerges (lumo sum: 1.3 i,ck]

ranc tota; 1269,50

CREAREdmT I

Rounded off to - o 1 330 )

1ds Addit:onal vecilities rcquired ¢ Nil

13. lignature ofs

a6/~ Sd/-

Project Lezader Head of the desortment Uirector of Research
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1. Name of Research Centre : Rice Research Gtation,VMyttils,

£« Project o : WASFE=10=14
J« Title ov bae Projeck : Seusonal changes in water

Guality of brackisnhwater 7Tish
Jonus anc thneir indluence on
righ apocuction,

4.(a) dlome eiw cesignation @ 2...Mrithunjayan, Junior
oF Project Leader Assi:ztant Provessar (Chemistry)

(b) Nome anc designotion : Dr.U.M.Thamay, Associate
of associates Professor (Fisheries)

srilil.sM.Jose, Junior Assistant
Proiessor (Fisheries)

5. Objectives : To Finc out # seasonal changes
1n chemical composition of
water andtPBirinsact on 7ish
culture in vrackishwater fish
AOncS,

6. Practical utility:

Distress anc mass mortality of arawns and fishes
are oJserved at tine time of sudden chances in water guality
especially at the onset of ’irst monsocon rains associated
with shary 7all in 2H @nd selinity in brackicshwater fish
Jonts. Vario:s pnysico-chewmical changes are nossiple in
brackisnwacter .ish poncs associated witn fall in pH and
salinity,

A cetalled utudy regardino the various chemical
changes 1in jone vwater orought asout by the seasonal varia-
tion will hely to Tind vyt some precautionary and remedial
measures Lo tice over the untowarc efrects anc thus to save
fisn crop. The work will be wseful to stancarcice the water
quality suitable Vop gifferent tyles e 7ish culiure and
it will alsc hely tihe Tisn varmer to adost vecsible and
vianle culture pracltice using siitasle varieties of vishes
compatisle to waler gquality of the oarticular season.

T« nhort review of literature:
Cnanges in Physico-chemical vactors and nutrient

level o Cochin nackuaters v iring sessonal variation have
oeen studieu by hHankaranaraycnen =nc Quasim (1569);

5 7
-cno--of—/
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‘Shynanma and Balakrishnan (1973). Relction of water
quality to viun culiure has teen resorted Qy ﬁanerjee
(1387). The imporiance of stuc y of water cheals pr 2nd

its seasonsl variotion in arsckishwacer Tish sng arcwn
culture has been jointed oot by CIFRI (1878). Chemistry

o7 Estuarine pHVlFUHmLWL is descrived by Viswanathan (1J7a)
and chemical Jraces.es taking )l.ce in estuarine conditions
are described by Emsry (13 53‘, Cronin (1.73) and Surton

ang LL15s (1978].

There 1s @ jaucity o/ inormilion regsroing the
water chemistry and il. seasunal vecirtion. in the orackish
water culivre ponwu o Kerala where the so0il is hignly
aciuic anu zeline,

b) List o. references:-
1. Banerjee ... (1867).

Water cuality @nu soll condition of ¥ish Jonde in
some sluict in Incis in reletion to 7ish culture
Incian J. Fisha 14 (1 an< ¢3: 119-44,

<. Jurton J.0. an. 2.3. Liss (Eds) (1978) Estuarine
cnemistry - uuc inic ress Inc. (London) Ltd.,z29 p3o.

O CI;RI (1976) Trﬁining in orackishwater srawn end
sh varmin,, Aug.st 1 - estemoer 30, 1978, Gl AL,
Burrackgore.

4. Cronin, L.E. (Ed) (1975) Estuarine Research Vol.I -
Academic Jress Inc.

5. Emery. K.O. (19539),
A coastal pond studied by oceanou.ashic metho. s,
American Elserion Publishing Comjany Inc. Hew York.d1.53.

6. Viswansthan R. (1575): Chemistry oV Estuarine environment
Bull. Dest.Mer..cie.University of Cochin 7 () Zi1=804,

8. Technical Proyrawme:-—

Qualitative and¢ guantitative chamical analysis ov »ond
WaLED Jt regulur intervals will e carried oubt round the
year anu au the Lime o sudden changes in season.

The 7ollowing shysico-chemical sarameters and their
efifect on growth rate and mortalibty o7 oSrzckishucler
cultivable visnes and prawns (Btroslus suratensis, Mugil

ceuhulJJ, . dusuumicri, Chanos chano., 2enacus monoJon,

.3 S T v i
P. incicus, -elijenae's wonaceros ann M. dovsoniY will be
stulied.

--n.oos/-'
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9.

9.
13.
T

6
2hysico-chemical Jarameters Method of Testing

JH
Red=e£ rutential
Conductivity

Electrometric method

D R

oalinity
Acldity & Alkalinity
rleavy metals Colourimetric method after
1. Leac, ii. ~inc.iii.Copoer Jrfe concentrition using
' cheleiing syents/ion
excnence resins,

Volumetric methoc

X0

1%« MEFDiry Atomic absurotion SaCT L rn=
Jhotomelric metnad sing

merc.ry analyser.

bissolve. gases

i. Aamcnia ~nc 1i.Hycrogen

s:liyhice : Col urimetric wethod,

1iil. Carsundioxicve and
iv. Oxy.en

Volumetric wethod,.

Inorgeanic salts and Major
Mutrients,

i) Celcium,ii) Mlugnesium,
ii) oulsh=zte, iv)Chloride : Volumetric method.

v) Iron, vi) witrite,

ii) Nitrate, viii)Phossh te,
1X) Orgunic capasn,

X) silicate

Colourimetric method.

ICOX MO X

X1) Jodium and Xii,2otassium ¢ Flome Jhocumetric wethod,
Organic sug: Lences:

1) Curbony rates
11)iuinic Acig

{20

ow

Colourimetric aetinod,

Dace of ciort ¢ 1930

Likely dcie of comaletion : 1882

Additional vacilities : Analytical instruments
reculiren Facilities oi other Labo-

ratories will alzo be
utilised,

details o exoenciture:
Apiraximate cost

8) Non-recurring (instriments)

1. Spectrophotometer (Soectironic

23 Lyoe) 13,330
<. Vacow® dum)y (Lavoratory model) Sy D
13,340



b) Aduitional recurring expencicure for 5 years

4. Cheaicals 2w glasswares eIl

Gran Taouvel 15,499

13, Lignature of:

Project Leacer H:ac oy Dejartment Uirector of Research.



NodALA ASHIC LT IRAL UNIVERLITY
JAESEARCH PROJECT PRUSOSAL

Faculty of . veLepinepy—ard Uesarbment—ef : Fisheries.

1,

Ce

ARdiet—eicrTes,

Name of Reseasrch Centre

: ALl Iniis Co-ordinated Rzsearch

Project on Jreckishvoter Fish
Farming at Rice Recsearch ztation,
Vyttila,

srojeet Ho, : VA-FB-18-12

Title ot Srgject : Tecinigues Tor :ransioratation of
brackishwater visn an< srawn geed.

Name anc deslignoiion

or

a) Porject Leacer t Haly.Jdoze, Junior Assistant
crofessor (Fisnzries),

b) Associcutes : P.u.Mritiunjayan, Junior Asst.
Pruiessor (Chemistry).

Objective : To vinc out suitasble methoos For

Lrinsaorting visn and arawn seel
Witd minimum mortality.

Practical gLilitye~

Tie oneetive results of this Jroject will have cdirect
application on vish culeurists, since the techniques evolved
as resulis o) Lnis project may enable to transjort the Tish
and jravwn se .d 7rom wicien:t slace of <allectisn te the fish
farm without mortality,

Short review vy literstures=

Dxyyen jpscking wethou vwes introdused ver trunsporting the
‘ish ceed. But die to high m ritlity rates tne use of
anaesthetics necawme srevalent. Recenc investig-tions by
various wciountivis siguest the mixture of oXygen snd nitragen
as better mecium of transjportation than Jure oXygen.

b)List of revercnces:—

Y. Datta. s..b. (1978) Tronsuori of crry secd (unpublished
communication).

2s DE.UGC, (1C77) On tine arocuremcnt an.. Lransyoptation of
chajra Penasus indicus (H.Milnec~Edvards) seed under
OXygen packing. J. Inlunc Fisn. Soc. Incia IX -~ 199-1930.

3. Jhingran, V.G. (1277) Fish snd Fish rics of Incia
Refer naye - 534-B50,
anc c:ltureo es

Fisneriecs — o

) On the exiort sotencisl of elvers
ls “rom India - Inc¢ian Journal of

9. Ramanathan.3., D.E.5. Jayamsha (1973) On collection,
trans.ortation and acclimatizetion of iry ot Chunos
chanos or brackish water Jonc culture in Ceylon.
Coastal Agueculiure in Indo~2 citic Region = 244-230,

0. Rangesn Kr. Chakrasorti, M. sudramanyam, J.o.laknssi
(1377). A note on the coliection - nd agregniion of
Jrawn Jeev Jor selective stockinc. J. Inland #ish oc.
In.ie IX = 181-183.

Ts singh. 5.4.01277) Oxygen consumation an. thz amount of
OXygen reouidlred or transsort o/ [lohu and Mrigel
Fingerlingse J. 'Inland Fish Soca Indiad 98-114 4 i

£ 8 o s
.:0.;.2/”



8. Technical nrocrommes =

The cveilanle vish ane prown seeds will ve exoserimentes.
Thece include Lne secis o Etroplus surncensis, Mugil 3o,
Chanos chwnos, Til:)ia mosamoica, Janaeus monodon and

P. 1nolcus. Tine collected rincerlin.. will e Burévate .
dccoroln ;Lo size end zaecies. Five jolythene baogs with
cajpacity of 16-z0 litres easch, will be villed wvith water
at its 1/3 eosccity. In these 9ags Tingerlinge of ons IBTAES
07 .1sn will ve introduced at a =tangaru cen ity and will
be fille: with coumsressed alr, uxygen, mixt.re af oxygen &nd
air (9% eir ond 3% oxyuen), mixture of oxygen and nitrogen
(8) oxyuen and 20% nitrogen) ane & bag will ne kept as control
without Tilling any o/ the gases. The same srocedure will De
adopted Jor trenchorting Lhe 7ish fincerlinus before and
arver conuitioning.

Sulctable anaestihnotising sgents will be identitied
ang sedative cozcs vor each ssecies will be founu out,.
Fisn vingerlings will e transporte s a'ter adding the
seuntive in the medium pefore conwitioning the fingerlings
wnd witer concitioning o the Tisn vingerlinus.

ATter Tincding out sulta.le medium of transoortation
tne densily ov Jingerlings in each hag will be enhanced
Lo 7ind out che maximum careying capaecity without mortality
aif Tish seed.

Physico-Chuemical conuitions also will be stiu.lied to
reveal Lnelr réspective roles in mortality er survival
g tht Yizah vingeelings.

9. ODste o7 start ¢ 4340

1o, Likely dute o comslation ¢ 1981

11. Additional vecilities
pucdires ¢ Facilitiss avallogle et Rice

)

Research Jbilion; Vyitila
can He uitilized,

12. Devails o exsenditure i bl ke

T4. algnhubure ors

3d/~-
Project Leadsr Head oy Deaariment Director of Research.
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KERALA AGRICULTURAL UNIVERSITY
Rice Research A&tation, Moncomyu

[k REE ole & & AT .,:‘){‘\ii"wf)r;h‘r \
1. Institute Cede y : VA-F~I-1E08
2« Name and address of the : Rice Research Ststion, Moncompu.
Research atation.
3. Title of the Project t Rice-cum—fish culture in Punja

fields of Kutteanad as standardisa-
tion of culture oractices™

4, Name and designation of ¢ Girija Sankara Narayansn M.
Principal investigator Junior Assistant Professer
(Fisheries).

5. Name anc designation : Br. M.J. Thomas,
of associate Associate Protvessor (Entomology)
O« Location of the : Rice Research Station, Moncombu.

Research Preject

T. Objectives of the rcsearch: 1. To see whether fish can survive
in paddy rields with judicious
a3inlication of insecticides,

2. Te see whether fish culture
in paddy fields can recuce pest
infection, '

8. Practica,]l utility : 1. If this is found successful
fish can be cultured along
with paddy where the below
mentioned insecticides are
being aaplied,

2, IT this is found successful the
adplication of insecticide can
me reduced te a considerable
level, thereby, reducing the
cest of farming resulting in
the economic gain nf farmers,

3. Reductien in pesticide appli-
cation will alse minimise enviraon—
mental pmllution and tuxXic
haeards to the ece-system.

8. Previous work done ¢ Studies concducted in IRRI
Philispines, showed that carbnafuran
granules broadcast after fish
seeddNg killed the fish (Annual
Report 19176), "In the 1976-77 dry
season a foliar spray treatment
at 132 g.a.i/hs was annlied
four times included along with

(Contd...2+
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8 sincle broadcast treatment befsre fish
ses€iNg  and rootzone treatment before
and arter fish seeding. No treatment
caused fish mortality,
12¢ Technical Jrogramnes: 1. Plats of 2 cents each, previded with
' trenches of 235 ¢n width and 25 cn
depth will be drepared in the
priphery as well as in the centre,

Rice seedlings, will be trans—
planted, Fingerlings of (Catls catla
Will be introcuced in the 2lots
Fifteen days aftep transplanting,
The exderiment will have the followt
§ ing trestments,

Treatments:

BHC spray @ 1,25 kg/ha.

@@r?§rgl sargy @ 1,25 kg/ha.

Ekalyx snray @ 1300 ml/ha,

Nyvacren saoray @ 5 g ml/ha.
DVP saray @ 500 ml/ha,

Pyrithrin/Permethrin spray at 3.04% concentration,

Hinesan spray @ 5.0 ml/ha,

Carbefuran breadcast application 1.5 kg a.i/ha before Tish

seeding., All the abeve treatments will have fish finger~-
lings in adcition to insecticides, s

9. Pad.y alane, . _

10. Paddy + Tish, without insecticide aiplication,

1. The treatments 1 te 7 will be 82plied tun times ie

(1) 23 days after planting (ii) 40 days after planting.

Selts No sl o) I g\ [ )RR
* s s 2 5 e =

—~

. ! ®
Design: 1, 13 x 3 R.3.D. (2) variety ; Jaya.
e T Fingerlings will pe introduced at the rate of
25J00/ha, \

1%. Observations to be recorded;

1; Pest incidence wi .l be recorded 4in individual Pletse . - .o
2) Mortality of the Fish, if sny; will be oaserved twelve- hours
8fter the asnlication of insecticides. - “

3) Qut centents of fingerlings of Catlas will be exdamined
2erindi mlly to see whether they are consuming any pest
insects,

4).The yield of grain and fish oer nslot will be recorded,

5) The economics of the ditferent treatments ¥ill be worked
_out,

12, Date ofy start’ ¢ October 1373,

[ L}kéﬁy dé%elbf éompletion:\ 3 Years.

& 7

". . ) [Conkd..v 3
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14, Facilities required:

1. Existing facilities at Rice Reseapch Station,
Moncempu will be utilised.

2. Fish finserlings required for the experiments will be
purchased from fish farmers,

154 ilame of the. financing : Kerala Agricultural University,
erganisatisen
16. Approximate cost : 6020/~

17+ Signature of:

(sd/-) (5d/=)

Principal Investogater Head of Division Director af Research.

kas
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KERALA AGHIC LTURAL UNIVESRSITY

Faculby ov : Fisheries BDepartment of Aquac::lture

V. Name o7 ilesearch Centre

Cocon 't Reseurch Stabion,
Kumarakom

e Project o
S« Title of the Project t otucies on aronagation and fapm-
ing of froags,

4. Name(s) anc Gesighation
ofF
a) Project Leaderp

Dr.DoM,Thampy, 2rofessor of
AGuaculture.

b) Ass.cictes T.Shri.C.G.Rajenuran, Asst.
Prof: (Aguaculture)

<. Shri.V.Jayasrakash, Junior
Asste”roiv:(Fisheries)

5. Objectives:

1. Propagstion of commercilally imlortant varieties
oF frogs so as to srocduce a large quantity of Juvenlile Trogs
Lo be released in the paddy Tields end natural waters in
order to reslenish theirp sLock,

2+ To work out ecunomically veasible methous to

culture them uato the adult stage Vor maintaining a bregding
gtock.

Bs Practical utility:

Frozen frogleg is exjorted in large guantities from
India, especially vrom our state., Owing to the indiscriminate
nat.ire oi casture, there is a depletion in the stock which
in turn is said to affect agriculiural croas slso goversely,
In order to orfset this trend of derletion of the siocks
and to increase the Guantity fFor exjort, it is necessary
to initiate ztess to reslenish the stucks by releacing frogs
at o stage ov their life in which they are less suscestible to
navaral hazards and redstors. Jy nstural breeding under
controlled conuitions ang by adooting ind.ced soauning
through hypophysation it is noasible to sroduce Quality

Seeu oi Trofs in large numbers and release in natural waters.

T« Review of literature:

Rescarch work done in this line is very limited,
In i.seA. and Japan indoor culture of vroys is aractised
mainly 7or sudolying to ruscarch laboratories. In Li-A
oull frog Rana catesbiana is culiyred artivicially by
collecting todiolés rrom Lheir natiursl habitats and rearing
them by giving difverent feeds such as noiled notatoes,
meal scraps and chicken viscera. The auults of Bull rFrogs
are fed by ustocking or attracting live food. The Japanese
feed adult vrogys with silkworm Jupae kept in trays
oscilleting slowly. In India some dloncering work in the
field o incuced oreeding nad been done by the scienticts of
the Central Inlasng Fisheries Researcn Institute at West dengal
(Mandal A.K., ang R«il.Juna, 1972, Mondal, 1374).

aa-vﬁ-}/_



8. Technical srogrammes

First year

1. Collection and identitication uf Lhe adults, juveniles
anc tacpoles of the different commercial varieties of
frogs avallable near the iarm urea.

e Collection anc malncenance of Jreeding stock of adults
of comnercially imiortant saecies,

3s Uncertaking a sorvey of the jresent day availability
0V Lne .‘rogs, in arcos in the vieinity of the Tarm
and 1n two or three areas meant Tor future rolease of
Juvenile 7rogs,

4. Conducting exjeriments with different ve=zus to the
Ltacdioles collected Yrom wild and the stock of adults
maintuined in the Tarm,

1. Production uf seed oy economi.ally imjortsant varieties
0V vroys by inciced saa¥ning,

e BEuring of tzopoles produced, under conbrolled
COMuilLlonNs.

d. Continustion ov ieeding exaeriments For tadsoles
an. aculis,

4« Relea® of youny Frougs in some .elected natural bodies
07 waster and paddy vielus,

fniry year

1. Continuation of vorks startec in the secand year.

—e« ASSEssment oV tne results Lrought auout as 3 result
or tae release v youn:, froys in the natural bulies
0y watcr &nc ladoy ields.

9« Date of start ¢ Feardary 188u.
1J. Likely date of comalation : February 1983,

11 Adeitinnnl Pacilities

reduires : Expenaiture gn squipments
and consiruction of ponus
will pe borne by ICAR
12. Ajaroximate cost Rt e ‘

13. sioneLire of

s5d/- sa/-

Project Leoder Head or Lhe Dejsrtment Direclor of Resesrch

»



KERALA AGRICULTURAL UNIVERSITY
FACULTY OF FISHERIES :
REPORT ON THE STATUS. OF ON-GOING RESEARCH PROJECTS

1. VA,F,6-18-4A: Farming of fish as a follow u crop in
paddy fields(College of Fisheries, Mannuthy?

The aim of the project is to find out the
feasibility of¥aising a crop of quick growing fishes, after
the harvest of paddy, in some of the paddy fields of the
Kuttanad and the Kole fields of Trichur,

The experiment is being conduct-d in a
farmer's field(1.8 ha) at Pulinkunnu in Kuttanad, hy
stocking the fishes Cyprinus carpio and Labeo fimbriatus
during November '80 at a stocking density of 5000/ha. and
at 5:1 ratio, after the harvesting of paddy.

The experiments conducted so far had indicated
that culture of fresh water fishes such as Catla, Rohu,
Mrigal and the common carp C@mhbe very profitably taken up
in the paddy fields of Kuttandd as a follow up crop.

2. VA-F-6-18-4C: Adaptive tials for simultaneous farming
of fish and prawns along with paddy(College of
Fisheries, Mannuthy)

This project is aimed at finding out the
Possibility of raising a crop of fish along with paddy by
. growing tall varieties of paddy like Kolappala in the
© Kuttanad and kole lands.

; A field at Ramankari in Kuttanad is being
used for this experiment. In that field of 2.4 ha, area
2000 nos. of Catla and 5000 nos. of Vrigal were stocked
on 17-10-79 and 3000 nos. of common carp on 12-2-80, An
assessment made on 15-4-1980 had shown that Catla had
grown to a size of 370 mm and 1,2 kh. and Mrigal 350 mm
300 gn.

The growth obtained for both these fishes in
the paddy field conditions is quite appreciable.
3.”V;~F-6-18-2; Survey of seed resources of cultivable

species of prawns and fishes in the Cochin backwaters
(Vyttila)

The survey is intended for locating the most
suitable collection centres for prawns and fishes during
the different seasons and to work out the economic
feasibility so as to ommercialise seed goliection,

The seed collections used to be made with
different nets such as Midnapore shooting net, hapa net and
drag net., The data of seed resource survey conducted
during the last 4 years at Puthuvgypeen had given a lot of
information as to the secason as well as the quantum of
availability of seed of different cultivable prawns and
fishes in the area. As such now it is possible to predict
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the availability of different seed with much aéuracy.

L, VA-F6-18-IB: Nursery rearing of prawns and' fishes
(Vyttila)

The objective of the project is to find out
the best nursery rearing practices suitable for the locally
available species of prawns and fishes in order to obtain
maximum survival rate during nursery rearing.

Nursery rearing experiments are continued with
the fishes such asMugil sp. Chanos and the prawn Penadus ;&
monodon in plastic pools as well in prepared nursery ponds.
It has bcen found that by rearing in well prepared nurseries
the growth and survival obtained for Mugil sp. can be
substantially improved, e

5. VA.F.6.18,IC: Studies on mono and polyculture of fin
fish with and without artificial foed{Vyttila)

The scheme was initiated with a view to find
out the best species and species combination in brackish-
water fish farming in order to achieve maximum productivity
at a minimal cost, '

Series of experiments of monoculture of the
fish Etroplus suratensis at Varying gock densitiés with and
without sUppleficntalry Toed resorting to different stock
manipulations were conducted. As a result, production of
about 1200 kg/ha/ycar could be achieved, Monoculture and
mixed culture of prawns like Penamus monodon and Penacus
indicus were conducted. Production upto 2165 kg/nha/year
could be obtained in experiment in which fishes such as
£iroplus Suratensis Chenos chanos and Mugil eephalus were
stocked at a ratio of 5:5:1 at 5500/ha conoénf?ngBﬁT
;;xhas been found that by culturing Chanos and Mugil
chcphalus the most fast growing brackishwater fishes along
with Dtroplus at different combinations and concentrations
with supplementary Ffeeding, production in brackishwater
fish farming could be increased substantially,

6. VA-F-6-18-ID: Studics on the e¢cology of the brackishwater
ponds related to productivity(Vyttila)

This study was initiated to find out the
ovtimum dosage of lime, manure, supplementary feed ctc.
required in cach pond with a view to achieve maximum
production,

The physico-chemical factors of the pond water
were recorded reguarly, The maximum selinity of around
18% was found during April and the minimum which is near
freshwater condition during June=-July, The pH of the pond
water was found to drop below 5, curing the first hecavy
rains. It was found that the leaching of salts from the
pond bunds contributes to the lowering of pH of pond water,

The biomass and constitution of benthic fauna,
the primary production and the zoo plantation biomass were
recorced regularly in order to have an un&ersganding of the
production status of the ponds., '
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7. Prawn culturc in pokkali rice fields after the harvest
of padcéy(Vyttila)

This study is aimed at finding out ways and
means to improve the prawn filtration practices in Kerala
by inducting scientific methods.

This experiment is being conducted in the field
of the Rice Rescarch Station, Vyttila. This being an
interior place, besides the normal practice of filtering
out the prawns already entered in the field from January
onwards in one of the control fields, the harvesting was
done only towards tlic end ic. during March, It ‘'was found
that at lcast in such interior fields wherc producticn is
very low, hervesting of the prawns towards the ‘end of the
scason is more advantasgeous from the production point of
view as well as economy of labour input, It was also
found that even if the salinity condition is favourable only
for two months, Penacus indicus can be profitably cultured.

9. VA-F-G-TBéiéi Observational trials on fish culturcs
in homestead ponds(Vyttila) '

This gudy is intended to find out the
feasibility of fish culture in homestead ponds available
in plenty in the costal districtSof Kerala and to find out
suitable species for culture, taking into consideration of
the physico-chemical and biological liminations in such
ponds .

In six small houschold ponds which had been
prepared after manuring, fingerlings of freshwater fishes
such as Labengimpq;atus, Mrigal and Cyprinus ggrggg .
were released during October 1980, The size at the time
of stocking was 7.3cm and 8gm for Cyprinus, 6.,6cm and Lgm
for Mrigal and 5.7cm and 3g for Labco fimbriatus. The

arigal g 10C0O norlatus
experiments arc in progress,

10. VA-F6-18-14: Scasonnl changes in water quality of
brackishwater fish ponds and their influence on fish
production(Vyttila)

This study is to find out the various secasonal
changes in the chemical composition of water and their
impact if any, on fish production in brackishwater ponds,

Studies conducted so far were only of
preliminary nature., They had shown that ¢ ring the period
of heavy monscon in June-July thore uscd to be a drop in
PH of pond water and this could bc controlled by giving
thorough and frequent exchange of water.

11. VA-F-6-18-15: Studies on transporation of brackishwater
fish and prawn seed,

_ The objective of this project ‘5 to evolve
techniques for the large scale transportation of brakishe-
water fish and prawn sced,
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Of the different packaging methods such as air,
oxygen and mixture of air and oXygen, oxygenp~cking was
found to be better. Teritiary butyl alcohol was tried
as a sedative agent for Chanos fingerlings of the size of
35 mm and 4.5gm was found to be O,L%.

12. VA-F-9-18-6A(ii): Pig~cum-fish culture(Kumarakom)

This study is meant to find out the extam t
to which fish production could be increased hy utilizing
pig-dung and urine as manure in fish ponds.

1t has been found that fishes such as Etroplus
suratensis, Cirrhina mrigala and Cyprinus carpio stocked -
at a concentration of 5750/ha and at 5:b:4 Tatio in a pond
wherein 5 kg of pig dung was dumped daily had achieved
better growth than those(control)which arc fed with a feed
comprising of rice bran and coconut 01l ceke at 1:1 ratio,

at daily rate of 2% of the body weight.

13. VA-F-9-18-78: Composite fish culture of Indian mafjor
carps anc exotic carps(Kumarakom)

The objective of the stucy is to find out the
best system of culture of freshwater fishes in the channels
available in coconut grooves as in Kumarakom.

The study has becen initiated by gocking Catla.
Mrigal and Common carp at the rote of 120:160: 260 numbers
in channel having an arca of Uatha, The gowth measurements
taken had indicated that Catla has the maximum growth rate,
followed by Mrigal, )

14. Propagation and Farming of Progs(Kumarakom)

The project has two objectives in view, vizs (1)
to artificially propagate commercially important species
of frogs so as to produce a large quantity of juvenile
frogs for relcase in the paddy fields and natural waters(2)
to develop commercially feasible methods to culture them
upto the adult stage,

The survey to find out the species of
commercially important frogs available in the locality was
done, The sex ratio food and feeding habits, brecding
period and fecundity have also been studied in respect of
Rana hexadactyla and R.tigrina the two commercially

important frogs.,

15. VA-F-10-18-16: Rice-cum~-fish culture in paddy fields
at Kuttannd as a standardization of culture practices,

The aim of the project is to improve the fish
culture practices in paddy ficlds' so as to enhance the
production level achieved at present,

An cxperiment using the fish Cyprinus carpio
had been taken up and it has been found that the gowth
of this fish, in the paddy field condition, wherdin there

is very little depth of water, is very low,






