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Abstract
A study on length-weight relationship and condition factor of Crossocheilus diplochilus from Wular
Lake was conducted on 48 specimens collected on a monthly basis from December 2014 to November
2015. The length-weight relationship of C. diplochilus in the present study indicated negative allometric
growth i.e. b < 3 for the given fish. The length-weight relationship equation was calculated and expressed
as Log W = -1.292 + 2.408 Log L. The mean condition factor ‘K’ of the fish was recorded as 1.2
suggesting a moderately well condition of the fish in Wular Lake. These results provide the first basic
information on length-weight parameters of C. diplochilus from Wular Lake which could be helpful in
easy identification of the fish species. These parameters could further be employed to study the growth
pattern and population dynamics of the fish species and would thus help in the development of a strategy
for conservation of the natural stocks of C. diplochilus in Wular Lake, India.
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1. Introduction
The knowledge of length-weight relationship is necessary for the effective management of a
fishery. This relationship is very important in fisheries biology because it allows estimation of
the average weight of the fish of a given length group [1], assess the well-being of individuals
and also determines possible differences between separate unit stocks of the same species [2].
In fisheries, the general approach to quantify growth is to fit statistical models to data. Lengthweight relationships also allow fisheries scientists to convert growth-in-length equations to
growth-in-weight stock assessment models [3, 4].
This paper presents the length - weight relationship and condition factor of Kashmir latia,
Crossocheilus diplochilus [5], a benthopelagic freshwater fish commonly found in Kashmir
waters. Genus Crossocheilus belongs to the family Cyprinidae, subfamily Garrinae [6]. It
reaches a length of approximately 17.0 cm [7]. However, the earlier reported length of the fish
has been 10 cm [8] and 13 cm [6].
Crossocheilus diplochilus is reported from Indus drainage of Asia including India,
Afghanistan and Pakistan. It prefers lakes and main river banks and does not ascend coldwater tributaries. It primarily feeds on filamentous algae, diatoms and organic detritus. This
species is listed as Least Concern (LC) in the IUCN Red list of threatened species [9].
2. Materials and Methods
2.1 Study area
Wular Lake, one of the largest wetlands of Asia, is situated at an altitude of 1,580 m
(A.M.S.L), between 34°16′–34°20′N latitudes and 74°33′-74°44′E longitudes. Wular Lake, an
ox-bow type lake, is of fluviatile origin located in the northwest of Kashmir about 35 km from
Srinagar city, being formed by the meandering of River Jhelum, which is the main feeding
channel besides other tributaries. It plays a significant role in the hydrography of the Kashmir
valley not only by acting as a huge absorption basin for floodwaters but also for maintaining
flows to support agriculture and hydropower generation as well as sports activities.
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The lake along with the extensive marshes surrounding is an
important habitat for fish, accounting for 60% of the fish
production within the state of Jammu and Kashmir [10]. The
lake is largely shallow, with a maximum depth of 5.8m, the
deeper part being on the western side. The lake is drained in
the northeast by the only single outlet in the form of River
Jhelum.
A large portion of the lake area has in the recent past been
brought under cultivation of paddy and plantations of willow,
poplar, and fruit trees. On the western side in the SoporeWatlab section, low-lying areas have also been brought under
paddy cultivation. In 1986, the lake was designated as a
wetland of national importance under the Indian Governments
Wetlands Programme, and, in 1990, it was enlisted as a
wetland of international importance under the Ramsar
Convention of 1975. The lake supports a rich biodiversity of
fishes, the main species being the carps and schizothoracines
along with some smaller fish species which are not
commercially important.

9.9-39.2 g respectively. The equation for length weight
relationship was obtained as Log W = - 1.292 + 2.408 Log L
(Fig 3). The coefficient of determination (R2) was calculated
as 0.899.
3.2 Condition Factor
The condition factor (Kn) of Crossocheilus diplochilus varied
between 1.1 to 1.3 (Fig. 2) with a mean value of 1.2,
minimum of 1.1 in July, whereas the maximum value of 1.3
was noticed in February, March and April.

2.2 Collection and identification of fish
The present study was conducted for a period of one year
from December 2014 to November 2015. During this period a
total of 48 specimens were collected from Wular Lake with
the help of local skilled fishermen using a cast net with mesh
size 5 to 9 mm. Identification of the fishes was done with the
help of standard taxonomic studies made by [8, 11]. The total
length (including tail and head) of the fish samples was
measured to the nearest 0.1 millimeter and total body weight
to its nearest 0.01 grams. The samples were preserved in 10%
formaldehyde solution.

Fig 2: Scatter diagram showing length-weight relationship of
Crossocheilus diplochilus

2.3 Length- weight relationship and condition factor
The analysis of length-weight data is aimed at describing
mathematically the relationship between length and weight to
enable conversion of one to another. It also measures the
variation from the expected weight for length of individual
fish. Calculations were done using the conventional formula
described by [12] as W = aLb. The above equation and data
were transformed to logarithms before the calculations were
made. Therefore the equation becomes: Log W = log a + b log
L. Where, W is the total body weight in grams, L is the total
length in millimeters (mm), ‘a’ and ‘b’ are the coefficients of
the functional regression between W and L.
The condition factor or ponderal index (K) for individual fish
species was evaluated using the conventional formula
described by [13] as: K = W×100/L [3], Where, K is the
condition factor, W is the weight of fish in grams (g) and L is
the total length in mm.

Fig 3: Monthly variation in condition factor of Crossocheilus
diplochilus

Fig 1: A specimen of Crossocheilus diplochilus from Wular Lake,
Kashmir

3. Results
3.1 Length weight Relationship
In order to determine the length weight relationship of
Crossocheilus diplochilus, a total of 48 specimens were
studied whose length and weight ranged from 9 - 15 mm and

4. Discussion
4.1 Length - weight relationship
The study of length - weight relationship of fish is of
paramount importance in studying the growth, gonadal
development and general wellbeing of fish population [12, 14]
and for comparing life history of fish from different habitats
[15
, 16] stressed upon the importance of length weight
relationship in modeling aquatic ecosystems [17]. Opined that
length weight relationship of fish varies depending upon the
condition of life in the aquatic environment.
The value of regression coefficient, “b” in length - weight
relationship remains constant at 3 for an ideal fish living in an
ideal condition [18]. However, as a fish passes through several
stages, the simple cube law does not hold well throughout its
life span and equilibrium constant shows certain variations 19
in the growth pattern of fish. The present study revealed that
the fish species did not follow the cube law completely with
the value of exponent “b” recorded as 2.408, thus revealing
negative allometric growth (b<3).
The b values in length – weight relationships determine the
growth pattern of the fish species. When b is equal to or close
to 3, growth in the fish is said to be isometric, i.e. fish become
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more robust with increasing length [20]. Similarly when b is far
less or greater than 3, growth in the fish is allometric i.e. the
fish becomes thinner with an increase in length 21. 22 reported
the value of “b” as 2.4487 for S. plagiostomus from the
peripheral water bodies of Dal Lake, while as [23] reported it to
be 2.9288 for the same fish from the Jammu water bodies.
Similar departures from cube law have been observed by [2426}
.
4.2 Condition factor
In the field of fisheries, the condition factor (K) is used in
order to compare the condition, fitness or wellbeing of fish
[27]
. The condition factor is important in understanding the life
cycle of fish species, thus contributing to the management of
the species and maintaining the equilibrium in the ecosystem
[28]
. Condition factor (K) is also a useful index for monitoring
of feeding intensity, age and growth rates of fish [29]. It is
strongly influenced by both biotic and abiotic environmental
conditions and can be used as an index to assess the status of
the aquatic ecosystem in which fish lives [30].
According to [31], if the K value is 1.00, the condition of fish is
poor, long and thin. A K value of 1.20 indicates that the fish is
living in moderate condition. A good and well-proportioned
fish would have a K value of approximately 1.40. Based on
this criterion, the sampled fish in Wular Lake were living in a
moderately well condition as the K value was obtained as 1.2.
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5. Conclusion
The study provides the first basic information on length
weight parameters for Crossocheilus diplochilus from Wular
Lake, Kashmir. On the basis of the present study on
Crossocheilus diplochilus, it was concluded that Length
weight relationship indicated negative allometric growth in
accordance to the cube law. Mean condition factor (K) was
1.2 which shows fairly good condition of fish.
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