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ABSTRACT

Among the Schizothoracine family of class pisces commonly known as snow trouts, the Schizothorax labiatus is
economically a valuable food fish possessing a wide market demand. The length-weight relationship,
morphometrics and condition factor (K) in S. labiatus were investigated on the samples collected during late
autumn and winter months from Vishav stream at different sites. Analysis of 41 fish specimen which ranged in
length from 15.2cm to 36cm and 29g to 364.3g in weight revealed the range in coefficient of variation in
morphometric measurements from 14.12% to 24.51%, being maximum (24.51%) in anal fin length (AL) and
minimum (14.12% ) in case of eye diameter (ED).Correlation coefficient ‘r’ between different morphometric
parameters show significant variation being maximum between total length (TL) and standard length (SL) with
value of ‘r=1" and the minimum degree of correlation was seen between head length (HL) and inter orbital
length (IOL) with minimum value of r=0.82°. Regarding the length-weight relationship, the coefficient of
correlation ‘v’ obtained for males, females and pooled were 0.989, 0.938 and 0.948 respectively, indicating a
positive correlation between length and weight. The regression coefficient ‘b’ separately obtained for male,
female and for pooled were 3.1701, 2.7867 and 3.0098 respectively, indicating the positive allometric growth
pattern in case of males as compared to females during these months. The paper also throws light on condition
factor of the fish of both the sexes during these months which showed a significant decrease from late autumn to
winter months, which can be attributed to changing water quality parameters, low feeding intensity and
spawning stress in the fish.

Key words: Condition factor (K), morphometrics, Schizothorax, length weight, condition factor,

spawning stress, Vishav stream.
1. INTRODUCTION

The valley of Kashmir which is situated between 33° 01' — 34°08' N lat. and 74° 47'-74° 49' E longitude at an
average altitude of 1550 m above msl in the midst of Himalayas, is drained by the river Jhelum and a number of
perennial streams and tributaries on both sides. Among these streams, the Vishav stream forms one of its
important perennial tributary having Kounsarnag its main source and bearing a catchment area of 1230 sq kms.
This stream is bestowed with different habitat features which facilitate the preferred habitat qualities to different

varieties of indigenous as well as some exotic fishes. Among them, the most common fish species include S.
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plagiostomus, S. labiatus, S. esocinus, S. curvifrons, Triplophysa spp, Glyptothorax spp, Crossocheilus
diplochilus and some carp species viz., Cyprinus carpio communis and C. c. specularis.

Fish like many other animal species are subjected to phenotypic variations of their shape and size due to the
prevailing ecological factors of their habitat because morphology is an outcome of ecological feature and
ecological factors can induce phenotypic changes [1, 2, 3, 4] that result in various taxonomic categories.
Morphometrics i.e. the measurement of continuous characteristics describing the various aspects of such body
morphology, is an important tool in fishery biology to measure stock discreteness and relationships among
various taxonomic categories [5, 6,7].Study on length-weight relationship in fishes is of great importance
because it reveals an important conclusions on various aspects of fish biology and establishes a mathematical
relation to determine average weight of a given fish from length of an individual fish [8, 9] to study growth
patterns in a fish population and to convert growth-in-length equations to growth-in-weight for prediction of
weight-at-age [10]. A general conclusion can be drawn from the studies of length weight relationship regarding
the gonad development, maturity and condition of fish [11, 12]. In order to study the growth patterns in fish, the
allometric growth formula follows [13] which describes the relationship between length and weight, but the real
observations, however, strictly do not obey the cube law and the equilibrium constant shows certain variability
around ‘3’ [12]. When the fish grows isometrically the relationship is valid and in such cases the exponential
value is exactly ‘3”. But due to environmental conditions, the actual relationship between length and weight may
depart from the ideal value [12].

The schizothoracine subfamily of pisces are commonly known as snowtrouts because they are confined to snow
fed rivers and streams. S. labiatus locally called as ‘chush’, is an indigenous cold freshwater and much prized
food fish of Kashmir valley belonging to family cyprinidae. This species first reported by Silas (1960) [14], is
recognized by streamlined and elongated body, with rounded lower jaw, ‘D’ shaped mouth with lips restricted to
wide lateral flaps and possessing two pairs of barbels on head region [15]. Studies on the various aspects of fish
biology of schizothoracine have been made by a number of researchers across the Indian sub-continent but little
information is available on the length-weight relationship of S. labiatus from Vishav stream. Therefore the
ongoing research study was undertaken in order to establish the growth patterns and general condition of fish
from such an important wild habitat for culture, conservation and management assessment and population

comparison of the species under study.

2. MATERIALS AND METHODS
2.1. Sample Collection:

During the present five month study, 41number of fish specimen were collected at different sites of Vishav
stream from late October 2017 to February 2018, ranging from 15.2cm to 36¢m in length and 29g to 364.3g in
weight, by using different types of fishing gears. The samples were identified by their morphological features
following [15, 16]. Various morphometric characters (in cm) were measured in laboratory with the help of a
Vernier calliper to the nearest 0.1 cm and the body weights were measured with digital balance to the nearest 0.1

g for each fresh individual. Morphometric characters were measured by following standard methods [17, 18,
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19]. The morphometric characters measured were total length (TL), standard length (SL), pre-dorsal length
(PDL), pre-pectoral length (PPL), pre-pelvic length (PPeL), pre-anal length (PAL), head length (HL), snhout
length (SnL), body depth (BD), eye diameter (ED) and caudal fin length (CL). Relationships between various

body measurements to the total length and head length have been established.

2.2. Length-Weight relationship:

The determination of length weight relationship was made by applying the log transformation of allometric
equation, W=aL" [12] to the data as,

LogW=Loga+blLogL

Where, W = Total weight of the fish in grams.

L = Total length of the fish in cm.

a = intercept

b = Regression coefficient or slope of the regression curve or slope of the growth

2.3. Condition Factor (K):

The coefficient of condition, ‘K’ was determined by using the equation K=Wx100/L3[11]
Where, W is the weight of fish in g and L is the total length in cm.

3. RESULTS

3.1. Morphometric parameters:

Morphometric parameters of S. labiatus and their range, mean, standard deviation and coefficient of variation is
presented in table 1, wherein it was found that the coefficient of variation ranges from 14.12% to 24.51%.
Maximum coefficient of variation of 24.51% was shown by anal fin length (AL) and the minimum coefficient of
variation of 14.12% was shown by eye diameter (ED). Similarly the standard deviation (SD) values for
morphometric parameters ranged from minimum 0.13 for eye diameter (ED) to a maximum value of 5.16 for
total length (TL). Table 2 reveals the relationship between various morphometric parameters, wherein the value
of correlation coefficient ‘r’ and also the constants ‘a’ and ‘b’ regarding various morphometric relationships are
depicted. The table 2 reveals thatthe degree of correlation varies between different morphometric parameters.
Among the characters which were compared, the highest degree of correlation was seen between total length
(TL) and standard length (SL) with maximum ‘r’ value of ‘1’ and the minimum degree of correlation was seen

between head length (HL) and inter orbital length (IOL) with minimum ‘r’ value of 0.82.

3.2. Length-weight relationship:

The regression equations calculated from the data of length and weight for males, females and pooled or
combined ones were scatter plotted separately as shown in fig.1 — fig.3 and is represented as:

Male: Log W = 3.1701 LogL-2.2991 (R2 = 0.9788)

Female: Log W =2.7867 LogL-1.7774 (R2 = 0.8801)

Pooled/Combined: Log W =3.0098 Log L-2.0905 (R% = 0.9672)
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The above equations clearly indicated that the male and female specimen of S. labiatus exhibited difference in
the value of exponent “b”, being higher in case of males (b = 3.1701) than females (b = 2.7867)which clearly
indicated that the weight gain is more in case of males than females. The higher value of ‘b’ in case of males
revealed the positive allometric growth pattern. The value of coefficient of correlation ‘r’ in case of males,
females and combined ones were found to be 0.989, 0.938 and 0.948 indicating the significant positive

correlation between the length and weight of the fish.

Condition factor:

The condition factor (K) of S. labiatus is represented in table 3, wherein it clearly indicated its variation from
October to February. In case of males, the value of “K” is higher in the month of October (K=0.82) and lowest
in the month of December (K=0.01). In case of females, the value of “K” is higher in the month of November
(K=0.86) and lowest in the month of January (K=0.01). In general as indicated by the condition factor (K) of the
pooled one, the table revealed that the value of “K” goes on decreasing from October (K=0.05) to February
(K=0.01). The “K” value categorization mentions the “K” values as; 1.60 (excellent), 1.40 (good), 1.20 (fair),
1.00 (poor) and 0.80 (extremely poor) [20]. To apply this classification for the present study, the condition of

this very fish from October to February is extremely poor.

4. DISCUSSION

The morphometric analysis of fish is an important parameter to study fish biology and taxonomy [1, 21, 22]. In
the present study a significant positive correlation was observed between growth of all parameters with respect
to total length wherein the value of “r” ranges from 0.86 to 1. Similar kind of results were during noticed during
morphometric studies of Schizothoracines in River Lidder of Kashmir wherein the results revealed a positive
correlation coefficient of total length with other parameters under comparison and the correlation coefficient ‘r’
of total length with standard length was observed to be maximum (r = 0.999) compared to all other parameters
studied [23]. Similar kind positive correlations among all parameters with total length were also observed by
other workers [24, 25].

The study of length-weight relationship is of great importance in fish bioecology, as it assists in understanding
growth patterns and the general wellbeing in a fish population because length-weight relationship of fish show
variation depending upon the condition of life in aquatic environment [26].1deally, the regression coefficient “b”
of a fish should be very close to 3.0 [27], but the cube law does not hold good throughout the life period of fish
and the weight gain may not be always cube of its length gain [28]. The “b” values of the present study conform
to the suggestion of researchers [29, 30] that the value of “b” may range between 2.5 and 4.0. As far the growth
of fish is concerned, the value of “b” equal to three indicate isometric growth and other values of “b” indicate
allometric growth [31]. In this study more positive allometric growth pattern was observed in case of male S.
labiatus where value of b=3.170 and is slightly higher than three and negative allometric growth pattern was
followed by female S. labiatus wherein value of b=2.7867. Higher values of “b” in case of males were also

reported by other workers [32, 33]. Therefore the present work revealed that studied fish species did not
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followed the cube law completely. Similar kind of departure from cube law has been observed by other
ichthyologists also [34, 35, 36, 37 and 38].The changes in “b” value may be attributed to changing ecological
conditions, trophic potential potential of aquatic environment, food availability and sex [12, 39, 40].

In the present study the condition factor shows significant decrease from autumn to winter months being higher
in autumn and lesser in winter. The differences in “K” values during different seasons could be attributed to low
feeding intensity and degeneration of ovaries during winter and high feeding intensity and development of
gonads during other months [38]. Since the environmental factors, food supply and parasitism pose a profound
influence on the fish health [12, 41, 42]. Also in Kashmir waters, there is a significant variations in temperature
being a freezing condition during winter, so the feeding activity of the fish gets appreciably decreased, which is
also supported by the views following [43]

The present study is the first attempt to reveal the information about the morphometrics, length-weight
relationship and growth condition of S. labiatus from the Vishav stream.This study will particularly add to the
baseline data for biologists about the growth condition of this fish in this particular stream and will be useful for

conservation biologists for successful production, management and conservation.

Statistical Estimates
Range (cm)

Mean Standard | Coefficient of
Morphometric parameters Min Max | (cm) deviation | variation (%)
TL (cm) 15.2 36 26.04 5.16 19.83
SL (cm) 122 303 21.91 4.59 20.95
FL (cm) 138 | 338 24.15 4.97 20.6
HL (cm) 2.6 7.2 473 0.99 20.85
SnL (cm) 0.9 2.6 1.59 0.38 24.15
ED (cm) 0.6 1.1 0.9 0.13 14.12
10L (cm) 1.7 4.2 311 0.64 20.5
PDL (cm) 6.2 15.3 10.95 2.28 20.84
PPL (cm) 2.7 6.9 4.57 0.95 20.83
PPeL (cm) 6.4 16.5 11.37 2.28 20.06
PAL (cm) 94| 242 17 3.61 21.25
AL (cm) 0.7 2.3 1.54 0.38 2451
BD (cm) 25 6 4.39 0.99 22.49
HOD (cm) 2 4.6 3.52 0.59 16.86
CL (cm) 29| 64 4.16 0.71 17.14
CD (cm) 11 2.9 2.09 0.47 22.46

Table 1: Morphometrics of S. labiatus from Vishav stream.
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Table 2: Relationship between various morphometric characters of S. labiatus from Vishav

stream.

Morphometric

character (cm) Correlation (r) | Intercept (a) Slope (b)
TL and SL 1 -1.16 0.89
TL and HL 0.93 0.09 0.18
TL and SnL 0.86 -0.07 0.06
TL and PDL 0.99 -0.43 0.44
TL and PPL 0.95 0.03 0.17
TL and PAL 0.99 0.01 0.44
TL and PDL 0.99 -1.09 0.69
TL and HL 0.93 0.09 0.18
TL and BD 0.9 -0.1 0.17
HL and IOL 0.82 0.61 0.53

Table 3: Variation in Condition factor (K) of S. labiatus from Vishav stream.

Condition factor (K) of S. labiatus
Month NOV JAN FEB
OCT DEC
Sex 2017 2017 2017 2018 2018
Males 0.82 0.02 0.01 0.06 | 0.06
Females 0.09 0.86 0.77 0.01 0.02
Combined 0.05 0.02 0.01 0.01| 0.01
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Fig. 1: Logrithmic relationship between length and weight of S. labiatus (males)
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Fig.2: Logrithmic relationship between length and weight of S. labiatus (females)
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Fig.3: Logrithmic relationship between length and weight for S. labiatus (pooled data)
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5. CONCLUSION

The length weight relationship including the condition factor helps to determine condition of a fish from a
particular waterbody during different stages and during different seasons. The data helps to have an idea about
the health of the fish as well as of its habitat. Though it is a short term study but if carried forward could be
helpful in conservation and management of this very indigenous snow trout in water bodies of Kashmir and

particularly in the Vishav stream, which possesses a great fishery potential.
6. ACKNOWLEDGEMENTS

The authors are grateful to the Head, P.G. Department of Zoology, University of Kashmir, for providing

necessary laboratory facilities for carrying out this research work.
7. REFERENCES

[1] A. Meyer, Phenotypic plasticity and heterochrony in Cichlasoma managuense (Pisces, Cichlidae) and their
implications for speciation in cichlid fishes, Evolution, 41, 1987, 1357-1369.

[2] C. Bronmark, and J.G. Miner, Predator-induced phenotypical change in body morphology in crucian
carp, Science, 258(5086), 1992, 1348-1350.

[3] J. Travis, Evaluating the adaptive role of morphological plasticity, Ecological Morphology, 1994, 99-122.

[4] D.C. Smith, and J. Van Buskirk, Phenotypic design, plasticity, and ecological performance in two tadpole
species, American Naturalist, 154, 1995, 2 | 1-233.

[5] G. Shepherd, Meristic and morphometric variation in Black Sea Bass North of Cape Hatteras, North
Carolina, Am. J. Fish. Manag, 11, 1991, 139-149.

[6] Avsar, Stock differentiation study of the sprat off the southern coast of the Black Sea, Fisheries Research,
19, 1994, 363-378.

[7] M. Haddon, and T.J. Willis, Morphometric and meristic comparison of orange roughy (Hoplostethus
atlanticus, Trachichthyidae) from the Puysegur bank and Lord-Howe- Rise, New-Zealand, and its
implications for stock structure, Mar. Biol.,123, 1995, 19-27.

[8] J.E. Beyer, On length-weight relationship, Part 1. Corresponding the mean weight of a given length class,
Fishbytes 5(1), 1987, 11-13.

[9] E.T. Koutrakis and A.C. Tsikliras, Length—weight relationships of fishes from three northern Aegean
estuarine systems (Greece), J. Appl. Ichthyol., 19, 2003, 258-260.

[10] D. Pauly, Editorial Fish byte. Naga ICLARM Quarterly, 16, 1993, 16-26.

[11] T.W. Fulton, The rate of growth of fishes. Fisheries Board of Scotland Annual Report 22 Edinburgh (Part
3), 1904, 141-241.

[12] E.D. Le Cren, The length-weight relationshipand seasonal cycle in gonad weight and condition in perch
(Perca fluviatilis), Journal of Animal Ecology, 20, 1951, 201-219.

[13] T.H. Huxley, In an address to International Fisheries Exhibition, London, 1883.
2249 |Page




International Journal of Advance Research in Science and Engineering Q
Volume No.07, Special Issue No.04, March 2018 IJARSE
www.ijarse.com ISSN: 2319-8354

[14] E.G. Silas, Fishes from the Kashmir valley, Journal of Bombay Natural History Society, 57(1), 1960, 66-
77.

[15] S.O. Kullander, F. Fang, B. Delling, and E. Ahlander, The fishes of the Kashmir Valley. In River Jhelum,
Kashmir Valley: Impact on the Aquatic Environment. (L. Nyman, ed.) Swedmar, Gothenburg, Sewden,
1999, 9 9-167.

[16] P.K. Talwar, and A.G. Jhingran, Inland fishes of India and adjacent countries, Volume 1. A.A. Balkema,
Rotterdam, 1991, pp: 541.

[17] K.F. Lagler, J.E. Bardach, and R.R Miller, (Ichthyology, The study of fishes; John Wiley, New York, 1962,
545 pp).

[18] S.N. Dwivedi, and M.R. Menezes, A note on the morphometry and ecology of Brachirus orientalis (Bloch
and Schneider) in the estuaries of Goa, Geobiosl, 1974, 80-83.

[19] C.J. Grant, and A.V. Spain, Variation in the body shape of three species of Australian mullets (Pisces:
Mugillidae) during the course of development, Aust. J. Mar. Freshwater Res., 28, 1977, 723-738.

[20] P.S.M. Barnham, Charles, and A. Baxter, Condition factor ‘Kn’ for Salmonid fish. Fisheries Notes, 5,
1998, 1-3.

[21] M.A. Hussain, M.A. Khatun, M.A.B. Siddique, F.A. Flowra, M.M. Alam, and S. Sultana, Morphometric
characters of fresh water fish Xenentedon cancila collected from Rajshahi City, Bangladesh, Journal of
Bio Science, 20,2012, 171-177.

[22] A.R. Yousuf, F.A. Bhat, D. Mehdi, S. Ali and M.A. Ahangar, Food and feeding habits of Glyptosternon
reticulatum (McClleland & Griffth) in torrential streams of Kashmir Himalayas, J. Res.Dev, 3, 2003,123-
133.

[23] F.A. Bhat, M.H. Balkhi, A.M. Najar, and A.R. Yousuf, Distribution pattern, density and morphometric
characteristics of schizothoracines (Snow trouts) in Lidder river, Kashmir, The Bioscan, 8(2),2013, 363-
379.

[24] T.H. Shah, M.H. Balkhi, A.M. Najar, and O.A. Asimi, Morphometry, length weight relationship and
condition factor of farmed female rainbow trout (Oncorhynchus mykiss) in Kashmir, Indian J. Fish., 58,
2011, 51-56.

[25] N.K. Sharma, J.I. Mir, N. Pandey, and R. Singh, Morphometric and meristic characters of birdi loach, Botia
birdi (Chaudhuri, 1909) from a tributary of Indus basin, Jammu and Kashmir, India, World Journal of Fish
and Marine Sciences, 6, 2014, 262-266.

[26] T.S. Nagesh, D. Jana, I. Khan, and O. Khongngain, Length-weight relationship and relative condition of
Indian major carps from Kuliabeel. Nadia, West Bengal, Aquacult., 5(1), 2004, 85-88.

[27] K.R. Allen, Some observation on the biology of the trout (Salmo trutta) in Windermere, J. of Anim. Ecol. 7,
1938, 333-349.

[28] G.A. Rounsefell and W.H. Ever hart, Fishery science: Its methods and applications, 1953.

[29] R. Hile, Age and growth of the cisco, Leucichthys artedi (Le Sueur), in the lakes of the northeastern
highlands, Wisconsin, US Government Printing Office, 1936.

[30] W.R. Martin, The mechanics of environmental control of body form in fishes, Doctoral dissertation, 1948.

2250 | Page




International Journal of Advance Research in Science and Engineering Q
Volume No.07, Special Issue No.04, March 2018 IJARSE
www.ijarse.com ISSN: 2319-8354

[31] T.B. Bagenal, and F.W. Tesch, Age and growth, In: Methods for Assessment of Fish Production in Fresh
Waters, (Ed. T. Begenal) 3rd ed. IBP Handbook No. 3, (Oxford: Blackwell Science Publications 101-136).

[32] S. Sunder, K. Kumar and H.S. Raina, Food and feeding habits and length weight relaitonship of Cyprinus
carpio specularis of Dal Lake, Kashmir, Indian J. Fish., 31(1), 1984, 90 — 99.

[33] A.R. Yousuf, and G. Firdous, Food spectrum of Mirror carp in a deep mesotrophic Himalayan lake, J. of
Research and Development, 1,2001,60 — 66.

[34] B.A. Subla, and S. Sunder, Biology of mirror carp (Cyprinus carpio) in a stretch of river Jehlum with
reference to certain hydrobiological parameters, The first Scientific Report, 1981.

[35] F.J. Torres, Tabular data on marine fishes from South Africa, Part I: length-weight relationships Fish byte,
9(1), 1991, 50-53.

[36] S. Raizada, N.K. Chadha, Ali, K.A. Mushraf, and H. Javed, Length weight relationship of milk fish,
Chanos chanos (Forskal) reared in inland saline ground water, Indian. J. Fish, 52(1), 2005, 115 — 117.

[37] B. Mandal, T.S. Nagesh, S. Behera,and O.J. Devi, Lenght-weight relationship and relative condition factor
of Gangetic bola, Jhonius gengeticus (Talwar) from esturine region of Kakdwip, West Bengal, J. Inland
Fish. Soc., India, 40(2), 2008, 72-82.

[38] J.1, Mir, R. Shabir, and F.A. Mir, Length-weight relationship and condition factor of Schizopyge curvifrons
(Heckel, 1838) from River Jhelum, Kashmir, India, World Journal of Fish and Marine Sciences, 3, 2012,
325-329.

[39] P.K. Kleanthids, A.l. Sinis and K.I. Stergiou, Length-weight relationships of freshwater fishes in Greece
Naga, ICLARM Q, 22, 1999, 37-41.

[40] S. Shafi, A.R. Yousuf, and M. Parveen, Length-weight relationship and breeding biology of Puntius
conchonius (Hamilton, 1822) from Dal lake, Kashmir, International Journal of Innovative Research and
Development, 2(2), 2013, 299-312.

[41] B.M. Kurup, Population characteristics, bionomics and culture of Labeo dussumieri (Val), Final Report
Submitted to Indian Council of Agricultural Research, 1990, 108p.

[42] L.M. Gomiero, and F.M. de Souza Braga, The condition factor of fishes from two river basins in Sdo Paulo
state, Southeast of Brazil, Acta Scientiarum: Biological Sciences, 2005, 73-78.

[43] O.P. Penttinen, and 1.J. Holopainen, Seasonal feeding activity and ontogenetic dietary shifts in crucian carp,
Carassius carassius, In: Environmental biology of European cyprinids, (Springer, Dordrecht, 1992, 215-
222).

2251 |Page




