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LENGTH-WEIGHT RELATIONSHIP AND RELATIVE CONDITION FACTOR OF SATTAR
SNOWTROUT SCHIZOTHORAX CURVIFRONS (HECKEL, 1838) FROM SYR DARYA RIVER,
UZBEKISTAN

B.SHERALIEV, Z.PENG

Annotation
This article presents the findings of the study on the length-weight relationship and relative condition factor of
Schizothorax curvifrons (Heckel, 1838) from Syr Darya River which was studied for a period of six months (August-

December, 2016 and January, 2017).

AHHOMauyus
B cmambe npedcmasneHbl pedynbmamsi uccriedogaHusi COOMHOWEHUS ONUHbI U 8eca U OMHOCUMESIbHO20
KoaghgpuyueHma ynumaHHocmu 0bbIKHOBEHHOU MapuHKu u3 peku Chipdapbs, Komopasi udyyanacb 8 meJeHue wecmu

mecsues (asaycm-0ekabpb 2016 - ssHeapb 2017)

AHHOMauus
Makonada Cupdapbé OapécudaH onmu yii dasomuda oenaHzaH (aszycm-0ekabpb 2016- siHeapb 2017) odduli
Kopa banukHuHz maHa maccacu ea y3yHnuau ypmacudaau b60FnuKnuk xamoa Hucbuli myliuH2aHuk Kos3ghguuueHmu

XaKuda é3uraaH.

Keywords and expressions: length-weight relationship, relative condition factor, Schizothorax curvifrons, Syr

Darya River
Knroyeenie croea U ebipaxeHus:
ynumaHHocmu, Schizothorax curvifrons, peka Cbipdapbsi

CoOmHoweHue OfuHbl U 8eca, OMHOCUMESIbHbIU KoaghpuyueHm

Kanum cy3 ea u6bopanap: maHa Maccacu ea Yy3yHNuK ypmacudazu O60fnuknuk, Hucbul myliuHeaHuKk

koaghgpuyueHmu, Cupdapbé dapécu.

Introduction. The sattar snowtrout,
Schizothorax curvifrons (Heckel, 1838) s
distributed at high altitudes in Afghanistan,
Pakistan, India [19], China [32], Iran [7] and
Central Asia [5], including invaded almost all
the tributaries of the Syr Darya River, which is
located in the mountainous areas of the
Fergana Valley, Uzbekistan [15,27]. In the
basin of the Syr Darya River there are three
polymorphous forms of sattar snowtrout
species and they differ from each other mainly
in external coloration, the structure of the
bodies and the times of reproduction [5]. The
sattar snowtrout is regarded commercial
important fish as a game fish in Uzbekistan.
Despite the implication of the knowledge of the
length-weight relationship in areas related to
the management and conservation of fish
species [10,11], the information available to the
species invaded in Uzbekistan is almost limited.

The length-weight relations of fish are
important in fisheries research, partly because
they allow the conversion of growth-in-length to

growth was isometric or allometric and
estimating fish condition [1,10,11,18]. The
relative condition factor (W,) is broadly used in
fisheries and ichthyology studies. This factor is
calculated from the relationship between the
weight of a fish and its length, with the intention
of describing the “condition” of that individual
fish [10]. Different values in W, of a fish indicate
the state of sexual maturity, availability of prey
resources, abundance of predators, age and
sex of some species [2,26] and the system of
environment [12].

This work aimed to calculate the length-
weight relationship and the relative condition
factor of S. curvifrons collected from the Syr
Darya River, Uzbekistan.

Material and Methods. The Syr Darya
River (46°09'15"N 60°52'25"E) is formed at the
confluence of Naryn River and Kara Darya
River in the eastern part of the Fergana Valley
and flows for some 2,212 kilometers west and
north-west through Uzbekistan and southern
Kazakhstan to the remains of the Aral Sea.

growth-in-weight equations, and are
used in determining stock structure of
fishes, determining whether somatic
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Total of 125 samples of S. curvifrons were
collected monthly from August 2016 to January
2017 from the upper stream of the Syr darya
River by nets with mesh sizes from 10 to 25
mm. Total length (TL), standard length (SL) to
the nearest 0.01 mm and weight (W) to the
nearest 0.01 g were recorded for each
specimen. Identification of fishes was done
following Sultanov (1974) and Veselov (1977).
The sex was recognized by observation of
gonads.

The length-weight relation was calculated
based on equation

W =al?

where, W is the total weight of fish in
grams, L is total length in cm, a is the intercept,
and b is the regression coefficient (slope) [10,
18, 28]. The coefficients a and b were
estimated by a lineal regression logarithms:

log(W) = log(a) + b = log(L)

The 95% confidence limits of a and b,
and the coefficient of determination (r*) were
also calculated by using the equations by
Sparre and Venema (1998).

In order to estimate the relative condition
factor between sex, the relative weight (Wr)
was used according to Froese (2006) as:

W, =100

a,,Lbm
Where, W, is the relative weight, W and L
are the weight (g) and length (cm) of each fish.

BIOAOTVISL, KMIILAOK, XY KA AT

an and b,, are the mean values of a and b from
the length-weight relationship. All the statistical
analysis was done in MS Excel 2010.

Results. The total collection of 125
specimens consisted of 48 (38.4%) males, 16
(12.8%) females and 61 (48.8%) immature.
Table 1 presents data related to descriptive
statistics. Total length ranged from 8.3 to 23.1
cm for males, from 12.3 to 29.2 cm for females
and from 6.16 to 13.14 cm for immature. Body
weight ranged from 5.27 to 100.12 g for males,
from 18.11 to 216.23 g for females and from
2.12 to 21.13 g for immature. Table 2 presents
data related to estimate parameters of LWR.
The overall allometric coefficient b for the LWR
indicated positive allometric growth (>3.0) in
males (y = 0.0075x*3.0724, r* = 0.988) and in
immature (y = 0.0065x*3.1179, r’= 0.977) and
negative growth (<3.0) in females (y = 0.02x-
2.748, = 0.989). The coefficient b value of the

overall combined gender indicated positive
allometric growth (y = 0.0071x*3.087, r* =
0.994).

The relative condition factor (W,) ranged
from 77.45 to 116.36 (100.37+8.57) for males,
from 87.92 to 109.79 (100.22+6.83) for
females, from 83.78 to 118.32 (100.27+t7.45)
for immature and from 79.46 to 123.65
(100.3718.53) for the total combined specimen
(Table 1).

Table 1
Descriptive statistics and condition factor for Schizothorax curvifrons from Syr Darya River,
Uzbekistan.
Length (cm) Weight (g) Relative
weight
(W)
min-max Mean * SD min-max Mean * SD Mean * SD
Female 12.3-29.2 22.0214.75 18.11-216.23 | 107.85+52.93 | 100.22+6.83
Male 8.3-23.1 12.29+3.55 5.27-100.12 21.44+20.80 100.3748.57
Immature | 6.16-13.14 8.76+1.43 2.12-21.13 6.23+3.82 100.2747.45
All 6.16-29.2 11.81+5.16 2.12-216.23 25.08+39.67 100.3748.53
Table 2
Estimated parameters of LWR for Schizothorax curvifrons from Syr Darya River, Uzbekistan.
n a 95% CL of a b 95% CL of b r’
Female 16 | 0.019979 | 0.012128-0.032913 | 2.748567 | 2.586272-2.910862 0.990
Male 48 | 0.007509 | 0.005908-0.009543 | 3.072369 | 2.975922-3.168816 0.989
Immature | 61 0.006519 | 0.004986-0.008525 | 3.117913 | 2.993941-3.241885 0.977
All 125 | 0.007080 | 0.006407-0.007824 | 3.087363 | 3.046130-3.128596 0.994

n = number of fish, a = intercept, b = slope, CL = confidence limit, r* = coefficient of determination.
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Discussion. No information on length-
weight relationships of the S. curvifrons was
available in FishBase [9] from water basins of
Central Asia. However, Mir et al. (2012) first
reported values of b for S. curvifrons as 2.80
from Jhelum River in the Kashmir Valley. Since
then, a number of researchers, including Khan

and Sabah (2013) also reported value of b as
2.69 from the Jhelum River, Mir et al. (2014)
reported a slightly higher value of b as 2.81
from Dal Lake and Bashir et al. (2016) reported
the value of b parameter for S. curvifrons as
2.916 in Kashmir Valley, which are lower than
observed in present study (Table 3).

Table 3
Estimated LWR parameters for Schizothorax curvifrons from different places.
Field of Stud n Length a 95% CL b 95% CL A Length
study y range of a of b type
Syr Darya .
) This 6.16- 0.0064- 3.0461-
Rlvzr(,)127016- study 125 29.2 0.0071 0.0078 3.09 31286 0.994 TL
Dal Lake, Mir et al. 16.4- 0.0106- 2.7150-
2011 2014 | %19 393 [00122] 40941 [ 28] 29060 | 0960 TL
. Khan and
Jhelum River, 14.5- 0.0280- 2.5820-
2011 S;(l))f;. 136 370 0.0390 0.0560 2.69 27980 0.992 SL
Kashmir .
Bashir et 15.6- 0.0081- 2.7510-
VaIIe23(1),125013- al. 2016 156 357 0.0150 0.0258 2.92 30810 0.985 TL
Jhelum River, | Mir et al. 0.0194- 2.6910-
2011 2012 296 | 8.0-32.8 | 0.0255 0.0334 2.80 2 9420 0.970 TL

n = number of fish, a = intercept, b = slope, CL = confidence limit, r* = coefficient of determination,
TL = total length, SL = standard length.

The length-weight relationship of fish has
important significance in studying the growth,
gonadal development and general welfare of
the fish population [16,18,30] and for
comparing mode of life of fish from different
species [24]. Consequently, fish species of b
value in the same area can change at different
year or period. The value of ‘b’ for an ideal fish
is 3.0 which represents as isometric growth, as
suggested by Le Cren (1951) and we used it in
our study for the comparison purposes. Other
workers [6,10] also suggested the range of the
value of b should fall in between 2.5 and 3.5. In
the present study the value of b ranged from
2.748567 to 3.117913.

The length-weight relationships of S.
curvifrons from the Syr Darya River are
described herewith for the first time. Our results
differ from other previous research results.
These differences may be due to environmental
factors in a given geographic location, habitat
type [8,33], but also to biotic factors such as
differences in the native community, sex,
gonadal maturity, degree of stomach fullness,
food competition and trophic potential of rivers

and ponds [13,14,22], in addition to human
factors such as number of specimens
examined, differences in the observed length

ranges of the specimens caught and
overfishing [10,34,35].
The relative condition factor for

S.curvifrons from the Syr Darya River differed
between sex (Table 1). Values of relative
condition factor lower than 100 indicate that fish
is under low availability of food resources and
high abundance of predators, while higher
values indicate high abundance of prey, low
predation and indicates an isometric growth,
which is the desirable in a fish farm
[3,10,18,25]. There may be differences in the
condition factor due to sex, environmental
conditions such as pollution [23]. In this case,
S. curvifrons from the Syr Darya River, by
average is very close to 100. This index
indicates that fish show an average or low rate
of prey consumption in combination with an
abundance of competitor fish.

In conclusion this study provides the first
basic information on the length-weight
relationships and relative condition factor of S.
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