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Abstract

freeding biology of Schizothorax richardsonii (= Oreinus plagiostomus) was studied for a period of
wo years. It has cystovarian type ovaries with the stroma forming a large number of ovigerous
lamella¢ containing ova at various stages of development. Ovulation depends on the ambient
termal condition. The fish is less fecund in comparison with other carps, the average fecundity
hing 12,744-3. Relationship between fecundity and other variables has also been calculated.

ley words :  Snow trout, Cystovarian ovarics, acitve growth, spawning grounds.

L Introduction

Ever since the publication of first scientific report on the fishes of Kashmir Fische aus
Wschmir by Heckel!, the fish fauna has been subject of great interest and regular
P'-‘ﬂsdlcal contributions have appeared on their systematics, biology and ecolcgy™.
gm;':lhoraxl richardsonii Gray and Hard (Oreinus plagiostomus McClelland),
and sincal]ed SHOW trout cr Himalayan trout, inhabits the entire netwo::k of snow
in thepyaug- f d cold water streams and is a representative of the palaearctic e!ements
immdllctig:]}r P The fish was plentiful and formed the chief food fish but with the
fined steo lthe c‘?mmOn*carp, Cyprinus carpio, in late 1930s 1its pqpulatlon h::}s
ine, its ;ply' With a view to study the various factors responsible for this
Psent copnt 08y and ecology were studied for a period of two years. The
atribution forms 3 part of this study and describes some of the biological
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characteristics, Viz., cyclic changes of the ovary and the SPawning bep,.:
l{}u!
fish. 0

2. Material and methods

Fresh specimens of Schizothorax richardsonii were collected bi-weekly f

Naljah at Ganderbal and from Telbal Nallah about one km ahead of j; mﬂm S
pariod of two years, from January 1976 to December 1977 Sometimes ﬂﬁu:hlnn
also procured from the fresh catches made by local fishermen. Data P h;.
weight and sex of the fish were recorded on the spot. Ovaries were fixeg inga{,[':
fixative and later processed in the laboratory for histelegical studies. EStimaﬁgno[fm:i;
was done on mature specimens only. Samples of one gram each of ovary mﬂ;,'
in 5% formalin were taken and only mature oocytes counted. The refaipy.
between fecundity and weight of fish, length of fish and weight of ovary nhh::;

were calculated by the general formula W =al’.

3. Observations
3.1 Maturity stages of the ovary

The ovaries are large, elongated structures, lying on either side of air bladder, v
to the vertebral column. They show a series of seasonal changes both in ma:
scopic and microscopic structure (fig. 1 and Table 1). Six stages of maturation¥:
observed in the present fish.

(i) Stage I. Ovaries thip, transparent and ribbon shaped. Oocytes 1ot iﬁ‘.
Ovigerous lamellae, though thin, extend deep into the interior of ovaiy 0“‘“
small, about 0:16-0-17 mm in diameter, with a conspicuous large C"“‘?auy pb'
nucleus. Nuclear membrane smooth with several nucleoli lying beneath '\
extrusion seems to be moic or less common in the oocytes of stage h

(i) Stage II.  Ovary attains its full length but is still thm. O“Y;ZW,,
zltellme membrane appears and nuclear membrane loses IS smooth
ccomes more or less wiinkled. Number of nucleoli increases.

hd
lSecond stage of maturation of oocytes continues throughout Augus wgﬁfff‘
z tfiinscqfcurs. Outside: the vitelline membrane a follicular 1ayer appggfr;‘-{]-ilw
diamet) es and the ovigerous lamellae are reduced. Oocytes 1arg.
r. Some small oocytes of stage [ are also observed.

(i) Sta o e 8 4
matu)raﬁ ke H, §ept§mber and early October mark the begmni“ﬁ o and "
on. Ovaries increase in volume, the two lobes ar€ swoll¢ theﬂ“d"

mate to :
€ach other. Diameter of the oocytes increases to !

{ sl o
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ous stages of development. (i
(vi) Stlage vl. DF - Discharge

Qvigerous lamellae, ON
brane, YP - Yolk plate.

o1 1S
) Stage ll. ?i‘i’;f)’ ;f Schizothorax richardsonii showing vari
lide, FL_ - Fojy tage HI (iv) Stage LV, (v) Stage V and
nial nest, R?F 'i“]lif 13)’}:& N =. Nucleus, OC = Qocyle, QL -
esorbing follicle, VA - Vacuole, VM Vitelline mem

ed in the oocytes, an

bsei v
completely vacuolized.

bec
D'mcs a '
: Centiic -
Two perinuclear slaining zones arc O
m 18

{

aincd and an outer dark stained : the cytoplas
sarance of yolk pl
d beginning of Dec

() Sta
) ge 1V. - .
This stage is characterized by the app ates in the
ember

region,
Towards the end of November an
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Table I

Monthly variations in the diameter ?f the
oocytes and the gonado-somatic index
(G.S.1.) of Schizothorax richardsonii

______________—_—.—_.—_—-—-——-—'

Month Avcrage diamceler G.S..
of oocytes (mm)

—

May 0-160 0-4
Junc 0-170 0-5
July 0-514 1-0
August 1-001 1-7
September 1-017 3-3
October 1-169 2:9
November 1-515 29
December 1-656 72
January 1-705 9-]
February 1-763 7-4
March 1-808 10-4
April 1-901 6-4

oocyte measures about I'5 mm in diameter. By the end of December vitellogcﬁﬁ
1s completed and the oocyte is full of yolk plates with a peripheial layer of vacue
and measures about 1:7 mm in diameter.

(v) Stage V. During the winter months cof January, February and M.mhn;
conspicuous changes in the oocytes are noted. The ovigerous lamellae c:llfrﬂl’F’;s
and the entire ovary is full of laige, yellow coloured oocytes. During Ap: il_ th? ngﬂts
are free and ooze when slight presswe is applied on the abdomen. ThiS rePrawﬁ
stage V of maturation of the oocytes which are now ready to spawn and
about 1°9 mm in diameter.

(vi) Stage VI. Ovary is shrunken, somewhat reddish in colour.
represented by several empty follicles and some follicles which fail to o
seen 1n the process of atresia.
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;;;-0‘_ Schizotherax richardsonii. F = Fecundity, L = Length, V = Ovary weight and W - Total
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1.2 Fecundity

The fecundity of 20 matwie females, ranging from 123 to 922 gm in total weight was
stimated. The data obtained are given in Table II. The relationship between
keundity and length of fish, weight of fish and weight of ovary were also determined

(fig. 2).

(i) Fecundity and length of fish. When observed weights and lengths were plotted
parabolic curve was obtained and when Log L and Log W were plotted a straight line
was obtained. The expression showed that length plays an important role for the
mncrease in fecundity. The logarithmic expression of the equation obtained is:

Log F = 4-5530 + 34001 Log L
(r = 0-9852)

1@ Fecundity and weight of fish. The two parameters express a more or less linear
1 : -
“Honship. The equation obtained can be expiossed as

Log F = 04738 + 1-3789 Log W
(r = 0-9905),

- i) Fecungiy the

ovary, Yy and ovary weight. Since the fecundity is the main function of

there ex; ; : : '
here exists a close tclationship between fecundity and ovary welghl.

LogF = 28485 4 0-8314 Log V
r = 0-9675),
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Table [I

Variations in fecundity of Schizothorax richardsonii in relation to we

fish and weight of ovary Ight apg 1%‘

_-__—._______—-_“—-—_-——“—___.—_

Si. Weight of  Total Weight of Total no. No. of ovajgm
No. fish (gm) length ovary of ova body wt.
of fish (gm)
(mm)
1. 123 241 6:75 3,084 250
2 165 220 6'00 2,598 15-7
3. 230 316 13-30 7,581 32-9
4. 290 320 20-00 7,860 271
3. 315 310 23-00 11,753 273
6. 326 338 17-00 10,395 31-8
7. 366 344 31-00 13,330 36-4
8. 370 382 20-00 11,767 31-8
9. 390 331 10-00 4,220 10-8
10. 425 344 34-00 12,742 29-9
11, 435 335 2800 14,000 32-1
12. 460 405 73-00 17,346 377
13. 470 370 48-00 27.312 58-1
4. 490 300 15-50 7,371 15-0
15. 493 370 69- 50 12,649 25-6
16. 505 331 30-00 16,590 32-8
17. 531 372 44-50 16,824 31:6
18, 535 360 40-00 12,720 23:7
19. 650 40] 37-00 16,798 258
20. 922 475 110- 50 27,846 30-2
Mean  424-5 343-2 33-92 12,744+ 3 29:56

3.3 Spawning grounds

- " » - ,a[UES ti
During spawning period. which cxtends from April to early June, peak ‘ﬁsh W
gonado-somatic index are obtained (Table I). Only a small percentas Oes i
noticed to spawn in April, and much less in June. In the majority of cases g &
takes place in the month of May. Although a resident

of hill Stl‘f-‘ﬂm‘;];esoflk
migration is noticed at the time of spawning the fish ascending to uppef i
streams.

The fish abounds greatly in the Sindh Nallah, north of Srinagar- d
characterized by several ‘ V’-shaped valleys with a gravelly bottom ?
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During the period of spawning, the Nallah is closed ang all

[ ¥ excavation of sand and gravel stopped. While excavating and prior

ons i si : .
operat ng, several pools of varying size are formed which act as spawning

10 SPZ‘:"' ikewise, a 1arge mfmber of spawning grounds are found in the streams
g?unpg;pchaﬂ and Madhumati.

frin,

i DiscnSSiﬁll

e cystovarian type of ovarics, though found in several other fishes also, seem to be
'Thchelractcristic feature of the Schizothoracids. Raina® and Malhotral® have reperted
;‘mcs wpe of ovaries in Schizothorax esocinus and S. niger respectively. In Schizothorax

ichardsomii, member of the same group, .the structurc:: and the seasonal variations
o ovaries follow very closely those of S. esocinus and . niger. The histological studies
el that the active growth penod‘of S. richardsonii extends from July to December
qwing which peried oocytes, vitelline membrane, nuclegli and their extrusion from
the n;clear membrane and the vitellogenesis are formed and a general increase in the
wmado-somatic index of the fish is noticed (Table I). In winter (January-February)
:hc ovary femains quiescent ; no noticeable cytological changes are seen in the
oocvies.  This is suggestive of a passive vitellogenesis during this period. Such a
f swnter dormancy or diapause has also been recorded in S. esocinus® and S. niger'®.

While studying S. plagiostomus ( S. richardsonii) in Bhakra reservoir, Bhatnagar!!
mferred from the ova-diameter that the fish spawns twice a year, in July-August
ud again in December-January. Jhingran and Sehgal’* have recorded the fish to
pawn only once but in different months of the year at different elevations in Himachal
badesh. The present study reveals that the spawning season of S. richardsonii
dtwds upon the suitable exteroceptive factors such as temperature of water, food
ﬂﬁ{labiuty and the duration of photoperiod. Inspite of the presence of mature eggs
dwing the winter months of December-February, the spawning did not take place
due 10 Very low temperature and low photopeiiod and the ripe eggs were cairied up
O April-May when the conditions became favourable for spawning.

B]ﬂ-ﬂ and Joshi'® have observed S. richardsonii to spawn several times during the
urin:g{h;eason' Ho“'e"‘?f: the histological studies of the oocytes and G.S.I made
lime apg Present investigations reveal that all the eggs are released at 1the same

¢ the fish thus comes under the group synchronism as per Prabhu’s classi-

ti : .
fheon;t Fecu"d"y of severa] cyprinid fishes in Kashmir has bcen described®: 1 16 and

s "-ch;jles ) haf‘{e Teve‘d]ed the high&st fecundit}/ values for Cypr';nﬂs . Carpro‘
%5 "o, with an average fecundity of 12,744-3 for an average weight of
| gm seems ’

lo be less fecund in comparison to these fishes.

 Len |
nh‘iﬂil:]lﬁand Weight of fish and the weight of ovary have been shown to have 2 cltos::1E
P Vith - the fecundity of an individual. Bagenal” Lehman' and May
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have recorded a close relationship between these vaiiables. Duting the br

a linear relationship was evident betwcen the fecundity and the Weigh m-e“"‘ﬂw
the weight of fish, whereas the fecundity increased as a cube of tpe oy
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