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FOREWORD

At present considerable attention is being paid towards
development of inland fisheries all over India, Availebility of
the required guantiby of quality fish seed for stocking the vast
areas of inland waters 18 the most important reguisite for achiev-
ing the fish production target. The present collection of fish seed
from riverine sources and fish seed production by induced breeding
ig very inadequate compared to the actual requirement in.the couniry.
To achieve self sufficiency in regard to fish seed, it is necessary
to find out new areas of availability of quality fish seed in suffi-
eiently large quantities. With a view to achieve this object a pilot
scheme to prospect areas of occurrence of quality fish seed was under-
taken by this Institute in collaboration with the Departments of
Fisheries of Uttar Pradesh and Gujarat during the fish breeding sea-
son (June-August) 1964.

This report embodies the resulits of irnvestigations carried
gut in this connection by the Riverine Sub-station of this Institute
gt Allshabad, mainly in the Ganga river sgystem in U.F. and partly in
the Narbada river system in Gujarat. The investigations were carried
out by a team of workers under the supervision and guidance of DIr,
V.G, Jhingran assisted by Shri J.C. Mzlhotra, Research Officer at
fllahabad Sub-station. The report has been prepered by Ir. V.G. Jhin-
gran who was in overall charge of the investigetions. The names of
persons who carried out the work and subseguent laboratory analysis
of material and data sre as shown below:

1. Shri S.,J. Keramchendani, Research Officer
(Camp~in-Charge, Sisodra)

2. Shri K.K. Ghosh, Assistant Research Officer
(Camp-in~-Charge, Kishanpur)

3. Shri Ravish Chandra, Assistant Research Officer
(Camp-in-Charge, Gonribaha)

4, Shri H.4, Khan, Assistant Research Officer
(Camp-in~Charge, Mahewa/Jamunapur )

5. Shri A.G., Jhingran, Assistant Ressarch Officer
(Camp-in-Charge, Tajpur, Moradabad)

6, Shri D,V. Pahwa, Senier Research Assistant
(Camp-in-Charge, Sardarnagar, Bareilly)



ii

7. Shri 3.P. Singh, Senior Survey Assistant

8. Shri M.J, Bhagat, Senior Survey Assistant

9. Shri C,B. Srivastava, Senior Survey Assistant
10. Shri X.P.- Srivastava, Survey Assistant

11, Shri S. Jena, Research Assistant

12, Shri R.K, Saxena, Survey Assistant .
13. Shri S.K. Wishard, Survey Assistant
14. Shri G.XN. Srivastava, Survey Assistant
15. Shri M.D. Pisolkar, Su}vey Agsistant

16. Shri V.R. Desai, Research Assistant
(Camp-in-Charge, Rania)

17. Shri S.N. Mehrotra, Research Assistant

18. Shri M.Y. Kemal, Research Assistant

19. Shri M.R. Sinha, Research Assistant

20. Shrd J.K, Verma, Hesearch Assistant

21. Shri N.K, Srivastava, Junior survey Assistant

22, Shri D.N. Srivastava, Junior ourvey Assistant

23. 8hri B. Ghosh, Junior Survey ﬁssis¢ént-

24. Shri A.K. Chatterji, Junior Survey Assistant

Staff of the Fisheries Extension Unit, Allahabad:

25. Shri H.G, Hingorani, Assistant Fisheries
Extension Officer (Camp-in-Charge, Baluha).

26. Shri B,K. Sharma, Fisheries Extension Assistant

The Staff of the Department of Fisheries Uttar Pradesh

who participated in the field investigations were:

27. Shri Ram Phal, Fisheries Inspector

28, Shri B.D. Agarwal, Fisheries Inspector

29, Shri B.L. Shah, Fisheries Inspector

30. Bhri A.H. Khan, Ficheries Development Worker
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31, Shri V.K. Saxena, Pisheries Development Worker

1 Phe Staff of the Department of Fisheries, Gujarat
who participated in the field investizations were:

52. Shri Gopal Krishna, Fisheries Officer
33. Shri R.M. Vyas, Fisheries Assistant
34, Shri K.V. lathewa, Fisheries Assistant
. 35, Shri I.5. Mansuri, Fisheries Assistant
36. Shri K.V. Thampan, Pisheries Assistant
37. Shri Chandy, Fisheries Assistant

In addition,seventeen members of the subordinate survices
0f this Institute and the Fisheries Extension Unit, £llshabad, six
shermen, each appointed by the Department of Fisheriss, Uttar
desh and Gujarat helped in the work. The following eight spawn
ectors from Midnapore Distriet of West Bengal were specially
cruited to assist in this work with their empirical knowledge
ithered through generations of professional field experience.

38. Shri Surendra Nath Burmen - Vill. Rajnagar s
0. Butpudtaag .- oo

West Bengal.
39. Shri Balram Burman ' =dio=
40. Shri Atul Burman- —do-
41, Shri Sudharsan Kumer Burman —do-
42. Shri Niranjan Kumar Burmsan —d 0~
43, Shri Banshi Bhanja —do-
44, Shri Prodyat Kumar Bhanja ~do-
45, Shri Gour Hari Bhanja ~do-

These investigations have contributed considerably not only
cating a few very good sources of quality fish seed, which, if
bed commercially by the States concerned, will augment fish
ion by culture operations but also by elucidating the envi-
al factors responsible for the occurrence and concentration
seed in rivers in time and space, and by lsying down an
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uniform pattern of future spawn prospecting and collection opera-
tions by Centre and the States with a view to achieving 5 fuller
appraisal of the riverine fish seed resources on a natiomwide basis.
Such an approach is essential in plloting a planned Tisheries deve-
lopment of the country. Another achievement of these operations has
been the training of several State Department personnel and local
fishermen in spawn collection technique %o create an incentive in
scientific fish seed collection,

These investigations were carried out with the effective
co-operation from the Departments of Fisheries, Uttar Pradesh and
Gujarat who spared staff and material for suceessful implementation
of the project. It is hoped that this report will be belpiul to
those who are engaged in prospecting areas of occurrence of guality
Tish seed and establishment of effective spawn collection centres
in different parts of the country. It is a privilege to place on
record the big lead given in this work by Shri G,N. Mitra, Pisheries
Development Advisér, with his valuable suggestions, encouragement and
assistance throughout the course of this work.

B.S. Bhimachar
March 5, 1965 DIRECTOR
Central Inland Fisheries
Research Institute,
Barrackpore,
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I. INTRODUCTION 5

Hatehlings and early fry of the major carps, Labeo rohita,
£ fatla catla, Cirrhina mrigala and Iabeo calbasu, commonly called
spawn or fish seed, arec collected during the South-West monsoon
P monthas for piscieuiture from most of the rivers of the country where
| these species occur, As the breeding season of major carps is common
P With many other species of fish, especially the minor carps, the
rlverine spawn often comprises a mixture of species both desirable
and undesirable from the point of wiew of fish culture. While inten-
| Sive collection of spawn is made in certain sections of many rivers
ot the country, a systematic comprehensive survey of spawn resources,
pexcept in the case of River Mahanadi in Orissa, is not known to have
been done. The industry is largely in private hands in Fastern India
and nelther the spawn collection nets (shoobing nets) nor the methods
of collection and measurement of spawn are as yet standardised. There
1S also no adequate administrative machinery to compile and maintain
‘nation-wide spawn collection estimates., Knowledgze of the behaviour of
spawn with reference to the hydrodynamics of the river concerned and
its availability in time, space, guality and quantity with reference
to physico-~chemical, hydro-biological and meteorological conditions
15 also very meagre,

IT. AIMS AND CBJECTS
=

1. To prospect for new sources of fish seed in the rivers and
iStreams of the country to privide a fillip to fish culture,

b 2. To train local fishermen and other personnel in riverine
‘Spawn collection technique.

3. To elucidate factors responsible for fluctuations in abun-
¢ of quality fish seed and to prediet its availability in time
Space.

" 4, To evolve and standardise spawn collection nets and the
igue of collecting, and measuring fish seed on all-India basis
e to different current, depth and hydrographical conditions,
‘ocess essential for build{ng up country-wide estimates of spawn
d, and its fluctuations from year to year which have an obvious
%” e in piloting a planned development of the Tisheries of the
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Investigations were taken nn in the Statns of Gttar
Pradesh and Gujarat in 1954 and the gniding principla in the
cholce of centres was two fold viz,:

l. A systematic svavn svrvey of the River Jumna
cormencing in 1964 from the conflnence of Jumna with the River
Gancs
Ganga,

2. Areas vhere the States wonld like thaip sSpawn
¢collection centres to be located to suit their needs in fisheries
development plan,

An essential pre-reguisite to choose potentially
successfnl centres .for spawn servey both from the voints of view
of the bulk availability of ouwality fish seed as well as from
their ohysical approach and accessibility for fisheries develop-
ment, is to ascertain, in advance, the fish fanna of the re~ion
and Ehe natvre of riparian terrain and drainaze, To channalise
effort along lines likely to vrove fraitfel, river stretches,
within which spawn collection centres were to be located, were
first selected and the exact choice of ecentres was made after a
dTe-monsoon snrvey of the selected stretches, Fiswre 1 shows on
a2 map ol India the geosravhical location of river stretches sup-
veyed and the centres where spawn prospectineg investizations
were condicted, The details of river stretches surveyed, sites
preliminarily examined and centres finally chosen for investica-
tion are presented in Table 1,

Column 2 of this table shows the river stretches
surveyed and column 3 the sites in the Ziver stretches which
Were examined in detail as to their technical suitability snch
as bank contonr, proximity %o village, rail and road connections
with neighbouring towns and cities, post and telesravh commini-
cations, community development bloecr in.which located and avail-
ability of ditches and nonds in the vicinity to serve as rearing
nits, norseries ete, The above data in resvect of these sites
has been ‘catalogied in the Allahabad Snh=station of the Central
Inland Wisheries Research Institnte and is not reprodiiced here,
Column 4 of Table 1 shows the sites finally selected for inves-
tization in the 1964 monsoon months (June-September),
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L total of 714 lm, in eizht stretches of seven rivers,
as detailed in Table 1, were covered in the pre-monsoon Survey
in the States of "ttar >radesh and Gnjaratl, 41 sites were
examined in detafl in all the eight river stretches surveyed and
finally eileht centres were selected for snawn vrospecting. The
tonographical and zapgranhical details of each centre investiza-
ted are siven in the account nnder relevant centres,

IV. MATSRIAT, AND MBTEODS,

g ol A . e i, 8 il s e el L

Method of Collection of spawn

Nete of 3 mesh sizes viz, 1/8", 1/15" and combination
of 1/8" and 1/18" (front half 1/13" and rear half 1/8" mesh)
each of the dimensions: length 320 cm. width at month 312 cm.,
height of mouth S1 cm. and rinz dlameter 23 cm,, called here
Midnapore nets*l, were used alongwith the State Denartment nets
(ittap Pradesh nets in .P, Centres and Gujarat nets in Gujarat
Centres) for snawn collection. The tail piece (Gamcha) of
Midnapore nets were made of handloom sgnare nebtting eloth and
measired: Lencth 188 em, Height 52 cm. and Width at rear end
44 om. The details of shape, desizn, placings of cut pleces
and vositions of seams of Hiénapore nets to impart to it a
stpeam lined shape, alongwith Gamcha, are shown in Panel A of
Fignre 2a, Panel 3 of this fisnre shows a B.P, State net and
Panel C a Gujarat net of the type used at Sisodra, The pattern
of weave and twist in twine of each net is shown in Pisnre 2b,
The nets were operated rownd the clock (twenty four hours) during
the entire season, 3-5 departmental, 3 Midnapore of 1/8" and
one each of 1/15" and 1/3"=1/13" hets were vsed dnring periods
of spawn availability. There was a heavy wear and tear of nets
die to their contimious round the clock operation. Occasionally
due to nonavailability of renlacements the net nambers under
operation varied vhich has been dnly taken into acconnt,

e e e il St . T A S8, . e Wl Sl S e L T e

¥1 Obtained in 1964 from M/s.National Tishery Touipmaents Manu-
facturing Co,, 139 R,Y,%wha Noad, Calcntta-28, The cost of 1/8"
nettine was 0,69 p. per yard; of 1/16" 0,83 p, pver yard and of
Gamcha cloth 1,05 p. per yard. Also obtainable from fisherlies
ednipment dealers in '.Bengal notably Fish Secd Syndicate Lid.
5,Dobson Lane(lew C,I.T, Road), Howrah, and General Marketing
Cd. 12, Netaji Road, Calcutta-l.
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whenever it ocenrred, in comonting catch per »nit of effort, 41l
nets in ".P, centre vere tanned with "Gab", The position of
¥idnapore and Devartmental nets were randomly staggered from

day to day to render a comparison of the catching aefficlency
between Midnanore and Departmental nets as well as amonz the
Midnapore nets of various meshes poscible. The nets were
stitably orientated at angles of optimmm cnrrent every two hours
or earlier. The current direction was adjudged by floatinz a
meter lonz twine at the end of which a cork was tied. The twine
was fixed to a pole which was nlaced in front of the centre of
the net mouth, The record of current Airectison was made in
@egrees vith reference to North using 2 magnetic compass. For
Scooping, the contents of the %tail niace were acemulated =zt

its rear extremity by zently moving the arm below the tail

blaece down the direction of the current, The spavn was then
scooped immediately in an aluminium scooping cun of appropriate
size, The periodicity of scoovning depended on the intensity of
eollection, In extremely heavy collaction scoonings were done
every ten minates,

Method of Measiring Spawn

e Collections were measured in 6 ozs,(170.4 ml,), 3 ozs.
(85,2 ml,), 1% ozs. (42,6 ml,), ¥ ozs,(14.2 nl.), 0.23 oz. (3.5 ml.),
0.042 oz.(i.? ml,) perforated alumininm measnrine cups, depend-

ing wpon their bulk, by the following method,

s As soon as a collection was removed.from the net it

was strained through two sieves nlaced one above the other, The
pper one was a large meshed sieve and the lower one made of
mislin, The spawn was collected in the mnslin sieve and mea-

sSured by scooping with the appropriate measuring cup filled upto
the brim, the mass looking like jelly, Two hourly records of

Spawn coilected in each of the four types of nets viz.Midnanore
‘nets of 3 meshes and departmental nets, were maintained, and

from the data thus ohtained, daily catech per net-hour was computed.
Catch per net hour has been wused as a measnre of abundance of
Spawn, For mutnal comparison of the spawn yield of different
centres, even on different river systems, by a single index,
§§a§3pai_catch per net baken by lﬁ%“ meshed Midnapore net has been
‘derived, BSuch an index wonld prove usefnl as a measnre of

Seasonal abundance of spawn in future on all Tndia basis if the
shooting nets are standardised and adopted by all states uniformly.




Method of Transporting Spawn

For packing in alkathene bags under oxygen, % of the
bap of the dimension 74 x 46 cm, and of capacity 31000 ml. was
filled with river water and 3 ozs. cup measure of spawn liberated
in the bag for Journeys exceeding 24 hours, For journeys upto
24 hours 6 o0zs., cup measure were packed in alkathene bags. The
existing air above the water level was expelled by pressing
the bag. The bag was then placed in the packing tin (4 gallon
kerosin oil tin with a 1id) and kept close to the oxygen
cylinder, The tubing of the cylinder, with a glass tube attached,
was then inserted in the bag and gas gently let in. When the
walls of the bag fully bloated up and began touching the tin
sides the mouth of the bag was tied air tight in the manner as
done in a foot=ball bladder,

The number of hatchlings or early fry which a stan-
dard measuring cup can hold naturally depends upon thelr size,
To determine the mumber of fry which are contained in an
ounce of spawn (without loose water in the measuring cup),

21 cup measures of spawn were preserved in A9 formalin in the
field and their number per ounce vhysically enumerated, The

average length of fry counted was also computed, The number

of hatchlingzs per ounce of spawn alongwith their average size
or length range are shown in Appendix 1., The average number

of hatchlings (size: abont 6 mm,) per ounce worked out to be

approximately 10,000, : :

Method of Spawn cuality Analysis

Spavn guality has been determined by two methods
viz. microscopic examination at spawn stage and by rearing
in earthen pots and/or improvised rearing pits and/or State
nurseries., For microscopic examination a special_slideé
measnring 90 x 55 mm, showing 6-10 mm. markings with a double
row was prepared. Figure 3 shows the slide. The fry were
arranged with their heads touching the glass wall or the index
line in the middle of the slide, the posterior extremities of
their tails showing the length 1n millimetres. :

The oriteria for identifying hatechlings, larvae and
post-larvae of carps fprom non-carps and further, of ma jor
carps from minor carps were &as under.
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s The shape of yolk sacj; presence or absence of
segmentation and oil globules in yolk; presence OT absence of
barbels; position of paired and unpaired fins in addition to
body profile and manner of locomotion of live fry were the main
characters on the basis of which fish groups were identifiled.
Carps were further identified into major and minor carps by
the following characters,.

At abont 6 mm., lonz stage if the hatchlings had oval,
posteriorly elongated volk sac, they were regarded as pertain-
ing to major carps.

At ‘36 mm, long stage persistence of yolk sac, of the
shape characteristic of carps, was taken as a distinguishing
feature of major carps., Since minor carps develop a dorsal
£in at this stage, fry with undeveloped dorsal fin though with
yolk sac absorbed, were still taken as major carps. Further,
fry with a developed dorsal fin but having more than 11 undivi-
ded rays were also included among major carps.

At ¢ 6 mm, long stage presence of an oval, posteriorly
elongated yolk sac was taken as a character typical, of carps
(major or minor) and, in the absence of any authentic characters
to identify them, those with broad yolk sac at the anterior end
at the size between 5.5-8 mm, length were talrerd as major carps
and those with narrow(disappearing) yolk sac at that point were .
treated as minor carps. Considering the present state of
knowledge categorisation of carp hatchlings smaller than 5.5 mm.
long was not possible and all such cases werc relegated in the
category of "minor carps"., This procedure is likely to under-
estimate the major carp percentage and correspondingly over=
astimate the minor carps, a process considered safe in view of
the ultimate utility of the investigation in the commercial
exploitation of sites. | T

The identification of major and minor carps upto
species at the hatchling stage was not possible due to lacunae
in scientific knowledge. The specles composition of the spawn
eollected was determined by rearing sSpawn samples, independently
for each flood as far as possible, upto identifiable stages.
However, it may be borne in mind Inat the species composition
detarmined by rearing spawn does not roflect the true composi-
tion of the spawn owing to the well known phenomenon of diff-
evential mortalities which different species are subjected to
in different nurseries,
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Generally, on account of reasons stated above, micros~
copic examination of spawn underestimated major carps in the
collection and mirsexry rearing resulted in much higher vercen=-
tage valune of major carps, Till such time as Spawn guality
taking into account differential mortality in mursery, can 59
predicted in advance, practical consideration deem a éefinition
of spawn gquality to be made only in terms of mirsery rearings.
This definition has been adopted here for the present. The
higher the percentage of major carps in nursery rearings the
superior the spawn quality was considered to be,

Hvdrodynamical characters

Flood level

If a Public Works Department or Railway gauge was not
available in the wvicinity of site, water level was recorded
every two hours to the nearest cm, by means of an 3 M, long
pole with a rounded wooden disc fixed at a dlstance of about
half a meter from bottom and marked in metric system from disc
to bop, It was necessary to shift the pole frequently and
recallberate it every time it was shifted, As relative measure
of change in water level was of significance rather than its
absolute valne in terms of mean sea level either the pole
reading taken on the first day of observation was taken as zero
or in case where a gauge was available the readings of the
latter were recorded as they were, :

Current Velocity

Current wvelocity of surface Wwater at collection site
was approximately measured by means of a ecork float (Top diameter
2"y bottom diameter 1" and height 1#") set a drift in the ourvent.
The time taken for the cork to drift 50 ft. was recorded., On
account of interference with wind this method yielded unsatis-
factory results especlally on windy days. At Sisodra centre on
River Narbada sub-surface water velocity was determined by
inserting into the cork a spinning needle riveted on a brass
base, The Sisodra values of sub=surface eurrent velocity are,
therefore, not comparable with other centres but furnish
a satisfactory relative idea of water velocity for that centre.

Current Direction

(Method described earlier under "Method of colleetion
of spawn" in context with net fixation),
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Egegica; Characters AT
forbidity

Turbiduty was recorded with a seechi disec which was
lowered into the river water with the help of a rope and the
‘depth at which it just became invisible was recorded, The disc
‘wWas then slightly lifted so that it just reappeared, The
average of these two recordings was taken as the limit of
‘visibility against which turbidity was recorded in ppm with
‘reference to appropriate conversion table,

3 B.D.H, test papers of the ranges 2.0 to 10,5 pH
(Broad range) and 7.0 to 8,5 pH (Narrow range) were used, The
‘paper, held in hand, was dipped in water and the chaneed colour
‘matched with indices supplied by the manufacturers, e

Dissolved Oxygen

Dissolved oxygen was determined by Winkler's method
‘once in every three days.

Samples of filtered off Associates of carp fry wére
erved from two hourly catches for snbsequent laboratory
mination for species-wise size composition and gut content
lysis. Only gross gut content analysis was attempted for
the gut contents of ecach species in a collection were

d and analysed quantitatively on a Sedgwick Rafter type
ting cell,

80 litres of river water was collected with a plastic
of Imown capacity and filtered through a plankton net of .
gandy attached with a bucket, The organisms collected in
bucket were preserved in 4% formalin and quantitatively
ined groupwise in the laboratory with the aid of a counting
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leteorological Characters

Temperature

Air and water temperatures were recorded in degrees
centigrade carefully avoiding parallax error, Air temperature
was noted in shade over the water with the sun at the back of
the observer, care being taken to keep the thermometer bulb
dry. For recording water femperature a bucket was filled with
river water and water temperature recorded immediately thercafter
by immersing the thermometer bulb in the bucket,

State of Weather

Whether the day was sunny or cloudy or rainy, and the
wind stormy or gentle or calm was recorded every two hours,

Periodicity of Observations

The periodicity of observations on the varions hydro-
dynamical (flood level, current velocity and direction), Chemical
(turbidity, pH, and dissolved oxygen), hydrobiological (spawm
Associates and plankton) and meteorological (air and water tem-
perature and weather), for which a set of four proformae were
used, was as under,

I. Two hourly rouwnd the elock observations

(a) Catches of spawn and Associates in State department and
3 types of Midnapore nets recorded separately for each
type,

(b) Flood level.

(e) Air temperature.

(d) Water temperature,

(e) Weather,

II. Iwo hourly observations between 6 A,M, & 6 DP.M.

(f) Turbidity,

() Current direction,

(h) Current velocity.
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%iI. Twice a day ohservation
(1) pH at 6 A.M. and 5 P,M.
v, Once a day observation
(3) Plankton collection at 6 A.M,
hf; Once every three day's observation
(k) Dissolved oxygen at 6 4,M,
VI, Before and after major flood peaks(as far as possible)

(1) Rearing of collected spawn in earthen pots/pits/

mirseries ete.

in these investigations.

%ij;ay time hours
8, Night time hours

4, Seasonal spawn index

5, Catch per unit of
- effort

Capility

eriod of spawn non-~
availability

« Period of gpawn avail~ .

these investigations

The folloﬁing'definitions were arbitrarily adopted

5 AM, of the calendar day to 4 A.M.
of the following ecalendar day.

6 A,M, to 8 P.M. of the same day.

5 P.M. to 6 A,M, on the following
calendar dav,

Total catch of spawn in ounces taken
by one Midnapore net of 1/8" mesh in
the course of the entire season
zenerally based on average of many
identieal nets,

Catch per net-hour,

Days when more than three ounces of

spavn were collected.

Days when less than three ounce of
spawn were collected.
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ABSTRACT

8 In the spawn prospecting investigations lasting from

July 1 to September 14, 1964, a total of 1385 ocunces of spawn,
timated at over one crore hatchlings, were collected from River

na at Kishanpur in eight spawn collection nets..93% of the

n was collected in 12 days of the receding phase of floods

nd ; which (out of 5 floods in all) were the only major

ds of the 1964 season. Spawn analysis showed 44.4% =nd 67.7%

I carp eontent in these floods respectively but reari

riments in nurseries revealed major carp pereentage as 96.6%

IV, the disparity arising out of

'‘Series among different species of

ge at present on the identification

: ngth stege. Midnapore nets were on the

ege found to be 6 times more cfficient at this centre than

ighly signifieant as revealed

't" test analysis. To make even the experimental investigations

ful for fisheries development 756 ozs of spawn were lifted by
te Fisheries Department for stocking purposes. Spawn quantity
elation to hydrodynamical, chemical, meteorological and
obiological characters have been discussed. Quantity and

ity of filtered off assocliates and their gut contents have
analysed and presented.

LOCATION AND FACILITIES

- Kishanpur is a town situated on the North bank of the
LVer Jamuna in the District of Fatehpur in U.P,, 16 km South of
(Figure 1). It lies 17 Im South of the Grand Trunk Road and
comnected with Khaga by a metalled road, At Kishanpur itself
e are post, telegraph ang telephone offices and the nearest
ey station, Khaga, on the Northern Railway, is at a distance
{ Im from the site . The village Ashat, in the immediate
inity of Kishanpur, where the spawn collection site was located
Where the investigations were actually conducted, Ffalls in the
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Bijaipur Block, the distance betweon Ashat end the Block Head-
gquarters at Bijaipur, by mctalled road, being 9 km. Tno river
course at Kishanpur as well as_thg'ganﬁral terrain-and LopoOgTE--
phy of the arca src shown in Figure JK1-4.%

OBSERVATIONS AND HESULTS

The duration of obscrvations at Kishanpul Was from .
1.7.64 to 14.9.64. Table JK1-2 shows the day ©o dey mean of the
two hourly obscrvations (6 A.M. to 4 A.l. of The following cal=-
cnder. date ), eallcd here daily avgragﬁ_obervationL, in reospeed
of flood level, turbidity, air ond water temperatureg, pH and
dissolved oxygen and total cateh of Spawn in ounces over the
cntire period of obscrvations.

Spawn guantity in relation o cnvirormental factors

Pigurec JK2-5 shows detc~-wise Total spawn catehes at
Kishanpur tekon in all the nets irrcepective of fheir types and
megh in the 1964 meonsoon SCaS0I. The break up betwWwecn Midnaporec
ond departmental nets has also been Gifferentiated in this figure.
The relative contributions of thosc nets ds, however, discusscd
later in this report. Table JK2-3 shows flood-wise reecord of
spawn collceted =t Kishanpur clongwith dates, Hour of commenco-
ment of spawn aveilability, quantitims'golluctud al o st hie e a
rcocding phase of the floods ond whether taken in dey or night.

A total of 1385 ounces of Spawn Woels collectcd during
the entire monmsoon S.ason in cight experimental Spawh colleetion
nots &t this centre. Almost cint per cent of the spewn wes collee-
ted ot Kishenpur in five floods vangcing in duration individuzlly
from 5 to 11 deys, of which two (mumber II & IV) secountcd for
93% of the centre's total soasonal catch end that teo mudo, in
its entirety, on only 12 days. The days of poalk catch in each
flood contributcd 61%, 30%, 63%, 38% and 93% of the collections

* 1Jt - gstands Tor Rivﬁr Jamun&;;
"K' - stends for Kishanpur -

The first number in Tables and Figures depicts the number in
the chapter =nd sccond in the report =5 = whole.
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Table JK1=2

el, turbidity, air and water temp. ;
teh in the river Jamuna at Kishanpur.

i ) i ] : T Total; Floodwise
! Flood | Turbi- | : : ! cateh| spawn in
Date ! level | dity | _Air Temp.: V0.0, of | ozp end
year 1 U5m Y in | water temp., pH i in | spawn | percen—
1964 ' Metres! ppm ! 1n °C i fppm | in | tage in
i ) ; ! X L\ gps | total.
B 2 3 4 5 6 7 8
July .
1 0.00 <100 31.7/31.6 T8 NEET nil )
2 0.19 100 32.4/32.3 a0 - nil )
3 116 s P05 S ReE, g s g BEs B, D B few | 6.5
4 1.69 00 313/ 8.5 3.5 14.4 ) (2.5%)
5 1.73 °330. 30.5/30.4 9.0 - oo % E
6 1.71 . 330, 29.5/30:8 7.8 = nil
7 1.80 330, 31.3/30.5 8.8 4.0 nil_)
8 2.84 3285 31.0/29.9 9.0 - nil )}
9 %.66 411 28.4/29.3 9.0 = few )
5.19 389 27.4/29.0 9.0 4.8 nil )
g 6.20 343  29.6/28.6 8.9 - nil )
£ 5.95 650 27.8/29.0 - 8.8 - 79.0 )
5.55 1143 28.9/28.3 UG RRRALG E ) 443 .0
%41 1050 2l.Tl28 8.5 - 53,0 ) (32 0%)
5.08 1157 28.3/28.6 8.2 = 68.0 ) "
: 4.66 857 29.9/29.5 seh G nil )
153 AT P00 E/Eg . 8.4 - 75.0 )
4,02 900, 30.1/29.6, Bl R ol
Bl 593  28.5/29.8 8.1 4.4 few )
3.49 264  31.0/31.3 8.5 - few
SHG 450 31.8/31.8 8.4 - few
3.24 534 31.4/31.8 8.4 4.4 few
55 514, 29.0/30.8 8.4 - few
3.22 860 | 28.1/29.5, B.6 - nil
2.81 A9 AEg Skl Quite BT nil
223 567  30.3/31.5 8.5 - nil
2,77 . 443  28.5/30.5 8.4 - nil )
285 708 28:5/504 - 8.1 44 & nil ) 3.5
3,50 . 921 29.5/30.4 8.2 - nil ) (1.0%)
4.31 ol e e ol e
4,50 836 30.1/30.5 B sies 8.5 )
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1 2 3 4 5 6 7 2
August
1 4.29 836  30.9/30,9 8.2 - 55007
2 $a0F L SR =Sl e e e s T ) 13.5
3 3.76 836  30.8/3%1.5 8.4 4.4 ' 1) (1.6%)
4 3.48 851 52.2/31.:2 8.4 ~ Al iR
5 Sa i BB B8 L 8.2 - At
6 3.02 820  30.4/31.2 H 28] L nil )
7 2,82 950  30.6/31.2 7.6 - nil
8 2.62 300 31 5 Sl 145 - nil
9 2.36 - 750 S EE e R
10 2,08 814 30 1}31 8 s - nil
11 1.78 650  30.7/31.9 76 S nil
12 1.82 679 . 28.8/30,8 Tob LF.G nil
13 2.45 511 . 29.8/3%0.5 8.0 = nil
14 2.59 BT B 8/a0g sy - nil )
5. 4,24 BB0 = 50.1/50.3 " i85 5= few )
16 6. 48 S E4 14 2ols/Eo Gl SaE = few )
17 8,99 1029 . 29.0/29.7 8.5 = few )
18 10.48 943 . 25,8/28.56 sl S TREI L 851.0
19 10.17 857  30.2/29.3 8.3 - 84.0 ) o So
20 8.96 1200 29.8/?3.8 8.6 = REEGEL0 ) N e
21 7.78 - 1157 2§,7/29.9 8.5 6.2 327.6 )
22 T.24 921" AL 0yEge 8.3 - 129.0
23 T.48 871 . 29.5/30.3 8,2 -  45.0
24 8.61 686 31.1/30.8 Bih Sa R few
25 8.91 Sl 1d. 2000 /30 T R few
26 9.00 = 1114, 29,0/29,7 8.0 - nEle )
27 9.79 836 . 29.3/29.7 .5 e T )
28 10.58 - 490 29,0/28.8 8.3 il )
29 1182 500. 30.0/31.0 8.5 ~ nil ) 44 4
30 19.07 5% 440, 29 ey o SIe - SR - ) (3.0%)
31 R e e 5.0 )
September ) ? ' : %
1 8.26 507. 27.8/28.8 8.2 - nil )
2 8,09 IR AR R - nil )
3 2.94 <7 411 27.9/20 6 2 1hE Hil )
4 9,82 417.  29.1/29.6 7.9 - nil )
5 9.92 388 98,8/99.4 8.4 = nil
6 951 394 28.9/20.8 Skl nil
i 8.44 394 20 G/50.0 8.1 - nil
8 155 8.2 - nil

390

28.4/29.8



17

1

ieptember

9
10
11
12
13
14

2 3 4 5 6 7 8
6.53 400 28.8/29.8 795 A5 nil
6.89 406 28.2/29.5 8.2 - nil
6.64 536+ 09.8/30.2 8,2 = nil
6.33 400  30.3/%0.8 7.9 - nil
6.06 383 30.7/30,4 7.8 - nil
5.90 400 30.5/30.2 8.2 - nil

Flood levels have been measured with reference to
summer level, teking July 1, 6 A.M. readings as Zero.

The averages of flood level, sir temperature and
water temperature are based on 12 observations taken
every two hours from 6 A.M. to 4 A.M. next calender
day.

The averages of furbidity sre based on 7 obseiva-
tions taken every two hours from 6 A.M, to 6 P.M,

The averages of pH are based on 2 observations taken
twice every day at 6 A.M. & 6 P.M,

Dissolved oxygen was estimated every third day at
6 ALl
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in respeetive Floods and cumulctively accounted for 39% of the
total spawn yicld, Table JK2-3 furthcr reveals that only two
days' catch, viz the peck days of Floeds II & IV on 18.7.64 snd
21.8.64, contrlbutud 34% of the total yicld from the site. The
night catches werc scen to have slight edge over the day eatches.
0f the 526,.6 ozs of spawn collc¢cted on the 5 flood peek d

?44 6 ozs of spawn were collceted in day (6 A.M. to 6 Z. Jaﬁ
mgzlnst 282.0 oze teken in night (6 P.M. to 6 A.M.). In the
overall catch of 1385 ozs at.the centre the night catch contri-
buted 53%. However, once the aveilebility of spawn had commenced
its appearance continued d=y ond night,

A detailed anslysis and discussion of the effcets of
& various hydrodynemieal, chemical, mcotcorological snd hydreo-
ological factors on the dVJllﬁblllty of spawn follows imme-
':l.l.ﬂat (_,l:'i" -

Hydrodynemical cherachers
flood lovel

Figure JEK3-6 shows fluctuations in sverege daily flood
vel with the spawn yield on the days of its aveilability supcr-
posed thercon. As is evident in Pigure JK3-6 and Teble JE2-3

% in no flood was messursblc spawn collccted in the rising

e, olmost the cntire collection being maede in their receding
¢s. Though the commcnecment of appearance of spawn synchro-
d with thec peak hour of the first flood, subsegquently in all
oods the first availobility of spawn, cxecopt stray spoecimens,
‘the relevant flood was dclayed by hours after the attainment
'flood pezlk, Actually spown wes agvailable after 14 hours,

s, 22 hours cnd 28 hours in the II, IIT, IV & V floods
etively after the flood had touched lta peak» The time
between the flood peak and the appearance of sSpawn wag
ciated with a fall of 12 em, 11 cm, 68 cm and 52 em in the
floods respectively. A significant feature noticed was that
the commencement of spawn availability which first showed up
r after 8 P.M. in the case of four floods. Only once did the
1&billty of spavn commence during day time hours and thatl was
P.M. in Flood II.

Figure JK3-6 also shows that though 5 Tloeocds can be
ecrned in Jamuna at Kishanpur in 1964, the two real floods of
scason were the II and IV with which, as stated alrcady,
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93% of the spawn was associated. In these floods the water level
of Jamuna rose from 2.90 m to 6.26 m and from 3.06 m to 10.68 m.
The rise of water level in the remaining floods, however, did
not exceed 2,40 m. gL S

Currant velocity

The limitations of current velocity measurement in these
investigations have already been mentioned under 'Materizl and
liethods'., However, bearing such limitetions in mind it mey be
stated that the pattern of river course has a great deal to do
in determining the current velocity at a particular site and the
availability of spawn there. It was observed that the river at
¥ishanpur had a disproportionately low current at the venk,
compared to the main current in the midstream, due to baeck current
generated at the horse shoe bend which the river has to negotiate
slightly downstream of Kishenpur (Figure JKi-4)., With the rising
flood the zone of no or back current extended itself further
upstream necessitating shifting of the collection site upstream
to Ashat bank of the Jamuna from Kishanpur proper.

Chemical characters

Turbidity,

It may be seen in Figures JEK35-6 & JK4-T that the avail-
ability of spawn is apparently positively correlated both with
flood level and turbidity but in reality the correlation between
spawn and flood is genuine and between spawn and turbidity rather
spurious. It is true that in general, floods are associated with
rise in turbidity of the water when spawn is also generally
avallable but turbidity alone, in the absence of fiood, may not
lead to appearance of riverine spawn in the spawning season of
the Indian major carps. For has absolute value of fturbidity any
correlation with spawn, if at all, it is the relative value of
turbidity which may matter. To illustrate the point it may be
stated that the first flood spawn was avallable between the
turbidity values of 205 to 400 ppm wheress no spawn was availzable
at the turbidity wvalues of 800 ppm on July 24 and negligible spawn
was available at fthe turbidity value of 1114 ppm on fupust 16 and
25. Agein, spawn was not available &t the turbidity value of 1114
ppm on August 26.

In flood I, the relatively low turbidity of 336 ppm wWas
found on the day of meximum catch of spawn (July 5 with catech
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1 ozs)., The same pattern is discernible in Flood II when tur-
lity value was 900 ppm on July 18 with the corresponding spawn
ch being 131 ozs as against 1117 ppm on the previous day when
gpawn catch was only 75 ozs. Other floods als¢ present the

e pattern, when absclute values of turbidities do not appear

be correlated with spawn catch except when viewed with the

and level of flood.

rogen ion concentration

o correlation is noticed between the availability of
wn and pH. As may be seen in Table JK1-2 the pH values varied
weenl 7.5 and 9.0 at Kishanpur in the course of the investiga-
ions and spawn was available over the entire range of pH values
tween 7.6 and 9.0. These values of pH are also equally associa-
8d with the periods when spawn was not availsble.

solved oxygen

The dissolved oxygen content, estimated every third day,
of the Jemuna varied between 3.5 ppm to 6.6 ppm at Kishanpur
(table JK1-2). There appears to be no correlation between D.O.

d spawn availability as is emply demonstrated by the Tact that
awn was aveilable at D.0, values of 3.5 ppm as well as ©.2 ppm.

gfteﬁrological charascters

A Thale JK3-4 shows daily mean air and water temperatures
for the entire duration of spawn cateh in each of the five floods
ich occurred in the Jamuna at Kishanpur, covering as well, thre
& preceding the period of spawn availability. The state of
geather in respect of sky, wind speed and direction alongwith
i1ly spavn yield and current direction are also shown in the
ble. It is a well known fact that unless the rainfall is wides-
ead its pre01p1tat10n locally has no effieet on raising the
ter level of the river to any extent. As confirmed by meteoroc-
logical data such widespread rainfall occurred preceding the
pods II & IV. It may be recalled that these floods accounted
9%% of the seasonal catch of spawn at Kishanpur. The average
ir and water temperatures for preceding, during the fellowing
dection periods in respect of Floods II & IV are shown in
ble JK4-5 which shows that both air and water temperatures were
ightly lower in pre-spawn period in each flood, evidently due ©
ns snd cloudy weather prevailing at that time,
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Table JK4-5

Average Air & Water temperature in preceding, during and
following spewn collection periods

i I1 PLOOD ; IV FL00D
; : y 10 thver: t a~No.of {Averaze tempera-
T 1'o, of jAverage temper 0.0T (Av e temp
FeLioh:s lens g days | ture in o¢ Edaye | ture in °C
: 1 Air | Water : i Air | Water
1 2 3 4 B 6 T
Preceding spawn 3 28,47 28.97 A 29.55 20,47
availability :
During spawn 7 28.97T « 29.03 5 S90S 29,70
availability
Following spawn 3 30443 30.94 30 29,75 30.206
avelilability

The wind direction was mostly 270° and at times 909 ang
the current direction ranged between 310° - 315°, Nets were placed
facing the current. Gentle wind was found conducive to spawn
avallebility in appreciable quantities,

Table JE3—4

Daily arithmetic or modal averages of meteorological
characters for relevant days in different floods along
Wwith spawn catch & current direction in Jamuna at Kishanpur

] Quantity {Temperature | VWeather condition | Current
' Plood i0f spawn |in centi- ! I Wind | direc-
Dﬂtef icollec- ! gr%de ; Sky i Wind Jdireco tion
1964 1, Vo e EEed Ay e G el 1 Speed tion ! from
;ﬂo. :Phhsei S ; ﬂlI: Hattr: i ffrom ' hepth
l F ; e : : : north
] 2 % 4 5 =) T = g 10
Tl I Stationary nil 31.7 31.6 Cloudy High 902 51510
2.7 Rising nil 32,4 32.3 Cloudy gentle 900 5159
B Rising Few 32.9 32,0 Clear gentle gQe Atho
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e 2 3 4 ) 6 i 8 9 10
4.7 Peak A R L Bl Cloudy gentle 270° 3158
B Receding 22,1 30,6 30.4 Raining High = D B
. 9.7 II Rising Few 28,4 29.3 Cloudy gentle 3159 . zi50
10.7 -do- nil - 27.4 25.0 BRaining High  270° 3450
1.7 Peak nil 29,6 28.6 Raining Stormy 270° 3100
ile. 7 Receding 79.0 27.9 29.0 Cloudy gentle 2700 o s
3.7 ~do- 0. PE8 BRE s calm 3150
4.7 ~do- 55450 27 2B ~do- calm %5150
§i5. 7 -d o= GE.00 28,20 PRG  —dgs gentle 270° 310°
16.7 —do- Rdde S 29,9 895 Loda- gentle 27090 3100
fi7. 7 ~do~ 75,0 30,1 30.1 -do~ -do- = 2709 3200
18.7 —G o~ 131.0. 30.1 296  -~do~ ~do- 2700 3150
28.7 III Rising nil ' 28.5 30.1 Cloudy High 2709 .3150
e, 7 -do- nEl - 2905 Eahg C Sdps Stormy 2709 3109
1T -Clo— il PN S e gentle 2709 3150
13 Pealk B.5 S04 USnUn —d o= Hizh 2702 F1ae
i3 Heceding S Bk St Clear gentle 2709 3150
Rising FPew 298 30,1 Cloudy gentle goes ta200
~flo=- Few 29.0 297 —dn- —do= GO OO
Peak sl 2908 28.3° 45 —do- 900 Two.way
o i ; current
IV Receding 84.0 30, 2 29,5 Clear ~d o= 909 ~do-
~-d o= 266.0 29.8 28.8 Cloudy -do- 2709 —do-
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—-do- 1296 3005 50.2 =do=- —do=- e HThe
~do-~ 45.0 29.5 30.3 -do-  -do-  270° 3150
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~elrrent
—-do- it 289.00 28,5 —dp- ~d o= SR e Ko
Feak nil B ey —d o= —-do- BEe i
Receding 38.0 29.5 29.3 . Cloudy -do=- 902, 5152
—-do- 3,0 27.7 29,1 Raining -do- 90¢ 315°
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Table JX5-6 shows average plankton density in numbers -
per litre of water and average catch per day in ounces of Spawn
&ssoclates, shown separately for days when spewn was available
and when it was nov, in each of the five floods of Jamuna at
Kishanpur, Whereas plankters ranged from 0.2 to 0.48 per litre
of water and showed no correlation with spawn, the associates
showed some significant pattern with advancing season. In the
later three, i.e, Floeds III, IV & V, associates were negligible,
Especially in - Flood IV the Spawn quantity was high snd quality
excellent, and it was possible to oxygen pack Spawn in polythene
‘bags directly from the shooting nets. In 6ther floods spawn
associates were abundant. Flood IT presented a striking picture
when spawn availability was correlated with extremely high
catches of Associates resulting in choking of tail pieces of nets
Within short durations., Qualitative abundarnce of Associates with
Spawn guality is discussed later in this TEDOrT,

Table JK5-6
Floodwise quantitative abundances of plankton and spawn asso-
clates split up into days of spawn availability snd
: otherwise

Average plankton den- Average catch per

| i '
1 1 1
Plood : \ Sity in nos.per litre day of spawn agso-
no. ete. | Dates in 1964 : - T i giates in ozs-
i t On days of ! Other— | Dp days of y ONther
1 + Spawn ava- | wise | Epawn ave-! —wise
E i Alaba s ot E ilability, !
I I 1
1 2 3 4 5 6
I el o e 5.50 2.5 183.5 20.1
STT 9/7 to 19/7. O.42 = " g,48 413, 1 53.5
Pering ¥ 3
between  20/7 to 22/7 - 0.28 - ST
floods,

#
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1 2 3 4 5

28/7 to 6/8 .55 0.38 11.3 2.0
/8 to 14/8 = 0.34 - negligible
15/8 to 24/8 0.38 0.32  negligible 2.6
25/8 to 4/9 0.20 0,20 nil ~ negligible
5/9 to 14/9 & 0,36 P nil

Wi quality in relation to envirommental factors
=Vl Ull U0 eliVironmental facliors

pawn quality derived from spawn analysis

_ Table JK6-7 shows flood-wise percentage distribution of
or and minor carps and 'others' in two hourly spawn samples
lected from Jamuna at Kishanpur. The daily averages shown in
umn 17 of this table are the arithmetic means of percentage
two-hourly samples of the day (6 A.M. to 4 A.M, of the next
ender date). A description of spawn quality, as estimated

m two-hourly samples, for each flood Tollows immediately.

I: Spawn was available only on two days viz. July 4 and 5

this flood when 14,4 and 22.1 ozs were collected. In this

0d major carp spawn was mostly absent except for ocecasional
S accounting for 2.6% to 20,7% by number emong the two

rly collections, their daily average percentage being 6.2 on

4 and 4.3 on July 5, The percentage of minor carps was
8tently high in the two hourly collections resulting in
average of 77.3 on July 4 and 71.6 on July 5.

IT: Spawn was available in this flood from July 12 to 18
bliree spurts, the first commencing at 16 hours on July 12 and
at 4 hours on July 13:; the second beginning at 16 hours -

14 and ending at 22 hours on July 15 and the last spurt

ng at 14 hours on July 17 and ending at 4 hours on July 18,

&JOr carp percentage remained fairly stable over the first

purts ranging from 40.8% to 60.7% in 28 two-hourly collec-
our of 33. Only on July 14 and 15 very low major carp
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entage wes encountered in three collections (10.7% at 20

s on July 1435 14,4% and 9.6% at 14 and 16 hours on July 15
pectively ) when the dominant catch consisted of , not minor
pS, but 'others', overwhelmingly comprising prawn larvae

*y 55% and 52% in the aforesaid three collections). In the

ed spawn spurt of this flood, which Ffollowed 40 hours after
cessalion of the second spurt, the dominance of major carps
largely eclipsed by minor carps, the percentage of the former
ing from 24 to 43.6 and that of the latter 33.4 to Td,5:4 In
he twelve collections of July 18 'others! represented an
mely low percentage of occurrence,

00d I11: Iike the first, this flood was & minor one and the

il collected contributed merely 1% of the season's total
JK1-2). However, the gquality of spawn, as assessed by
carp content thereof, was fairly high and consistent :
discontinuous in availability. &t 22 hours on July 31 and
€en 14 to 4 hours (except at 20 and 22 hours on August 1)
collections were nil. Major carps were 43.3% and 58.5% on -
51 and August 1 respectively.

V: Spawn collection commenced in Flood IV at 4 hours on
19 and uninterruptedly continued till 22 hours on August
lding 851 ozs of spawn which formed 61.5% of the seasonal
» The quality of spawn was consistently good, even touching-
jor carp content. The remarkable feature of this flood was
€ major carp spawn was not mixed mmuch with minor carps and
ency of 'others' was negligible. It may be recalled that
S were alsoc negligible in the period of spawn availabi-
n this flood., There was a slight decline in spawn gquality
* last day of collection viz August 23 when the day's

of major carp was 55.6%, the availability ceasing al-
from O hour.

This was the last flood of the season and spawn was
- only during the pericd: 16 hours on August 30 to same
August 31, The collection of 16-20 hours on August 30
gh percentage of major carps after which their occurr—
ndled to disappearance on August 31. The minor carp

€ was extremely high, occasionally cent per cent,
ing mainly of Chela sp.
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Table JE7-8

Floodwise percentage distribution of spawn guality
determined from spawn samples

J : PEHCENDTALE 0 F :
i Flood WNo. 1 liajor ' Minor | Others |
| i __carps i carps : !

I 5 o1 2.8 21:1

L% 44,4 41.8 13.8

III 48.9 53541 8.0

IV S 29.6 2

v 2557 72.9 1.4

Table JK7-8 depicts the distribution of major carps,
minor carps and 'others' in different floods. They were derived
by weighing each day's percentage {(column 17 of JK6-7) with
corresponding spawn catch, Figure JK5-8 presents the fluctuations
in spawn quality from flood to flood as well as the scatter of
daily average for the days of spawn availability., The trend of
major carp spawn is towards increase in successive floods till
Flood IV, resulting in = somewhat negatively skewed curve; that
of minor carps a bimocdal distribution having pesgks at the begin-
ning and late in monscon. The trend in the case of 'others' is
that of a highly positive skewness with modality lying early in
the season, In the two major floods of the season (II & IV) when
the spawn availability was spread over a number of days (7 and 5
days respectively) in their receding phase, the spewn gquality
seemed to decline with the subsidence of flood. This is seen
in Pigure JK5-8 by the clustering of major carp average at a high
level in the first four days of both the above floods notwith-
standing the spawn quantity.
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Table JE8-9

Percentage distribution of spawn guality as determined from
ditch rearings for two major floods II snd IV

TPEHCENTAG N O]

] H ] 1 ]
Hlood ; Sample iEursaryi Majozx carmpes 1 Einoriathern
No. ! No. !Size! No. ICatlajRohu |Mri-|Cal-} Total,; carps enis i
3 : : I : H jgal 1basu) 1 ;
pir - 1 184 1 5% 11 28 0 92 8 0

2 28] 2 30 g 0 9% i C

3 1126 2 27 13 58 0 g8 2 0.
b 4 187 3 23 4 fa (0] & 1 0
ifighted Average LRl o B oL 0 S6.6 Hadk G

IV 1 290 4 B2l NagoTes En LG T LZHaT 0.3
25 AaS 4 31 39 4 0 T4 26 ®)

hied Average : 2406 29,5 ST 0.2 T4 25.8 0,2

n quality derived from rearing

Table JK8-9 shows the sSpecies composition as revealed by
Survivors in nurserics in respect of the spawn of the two
r floods which contributed 9%% of the total seasonal catch.
specimens in four samples from three nurseries, where the
of Flood IT was relessed, revesled 96.6% major carps and
minor carps. The major carps consisted of 55.2, 350.2 and
percentage of Mrigal, Catla and Hohu respectively. )

_ The dates of releasing spawn in 3 nurseries (at Kishan-
were July 13, 14 and 16 and the dates of sample collection
cust 3 and 15, September 15 and August 12 for the four
rospectively stated in column (4) of table JK8-9.

Tn the case of Fleod IV the dates of releasing spawn

gust 21 & 22 in Nursery No.4 (at Khaga). The dates of

on of the two samples (1 & 2 of column 2 table JK8-9) by
type of hand seine were Seplember 15 & 18. These samples
% major carps and 25.7 and 26% minor carps. The Mrigal

of major carps was found to be as low as g and A% respee-
n these samples attributed to ineffectiveness of Jaunpur






