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The length-weight relationship (LWR) is the most important parameter; those are applied for the 
assessment of fish health and growth. The present study was carried out to know the gap and provide 
useful information for fish management and conservation in the Ranikot lotic water body. Five Cyprinidae 
fish species (Labeo bata, L. pangusia, L. barbus, L. potail, and L. porcellus) were collected from the 
lotic water body to calculate the LWR in order to assess the population status of the lotic water body. 
All of the five species showed significant positive correlation (r2=>0.5) between length and weight. The 
values of the growth exponent ‘b’ in the LWR ranged from 2.089 to 3.193. LWR indicated an isometric 
pattern of growth for L. barbus (b=2.959) and L. potail (b=2.718), while a little positive allometric growth 
(b=3.193) was observed in L.pangusia. Furthermore, the negative allometric growth was observed for 
Labeo bata (b=2.337) and L. porcellus (b=2.089). While, the regression value shows median correlation 
(r2=<0.8) except L. barbus (r2=0.852) for all other four species. The present investigation is likely to be 
useful for application in fish biology and fisheries management.

Fish is a vital dietary constituent as of its high protein 
value. Fish body length and body weight are two 

functional experimental procedures in stock estimation 
and more commonly in different aspects of fields such as 
population ecology, community and ecosystem ecology 
studies (Giarrizzo et al., 2015; Baitha et al., 2018). Fish 
growth is generally calculated through the increase of 
length and weight, which are used to conclude population 
development. The length-weight relationship (LWR) is a 
mathematic form that allocates for the exchange of length 
for weight and weight for length in reserve assessment 
models, as well as the assessment of biomass from the 
length distribution (Oscoz et al., 2005). The LWR is used to 
conclude feasible variation among separate stock units of 
a species or within a species, supplied all units are studied 
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with the similar fully standardized sampling method 
(Dieb-Magalhães et al., 2015; Baitha et al., 2018). LWR 
is as well used for approximation the condition factor 
of fish, which is utilized to evaluate the fitness of fish 
populations. A high condition factor points out that a fish 
is heavier, comparatively than a fish of the similar length 
with a lower condition factor, and consequently all time 
passes on to a difference from the average LWR for a 
population (Le Cren, 1951; Froese, 2006; Freitas et al., 
2017). The analysis of LWR and condition factors of fish 
populations are imperative tools to maintain the normal 
management of fishing reserves and can facilitate in the 
completion of public policies (Dieb-Magalhães et al., 
2015; Giarrizzo et al., 2015; Silva et al., 2015; Baitha et 
al., 2018). In biometric studies, it is essential to conclude 
the growth individuality associated with the weight and 
length of the fish (Morato et al., 2001). Furthermore, to 
the condition of health of the species controlled by many 
biological as well as environmental factors. The value of 
determining LWRs in fish has been accentuated by several 
studies. It gives information regarding the growth pattern, 
general health, habitat situation, life record, fish size, and 
condition, as well as morphological characteristics of the 
fish (Schneider et al., 2000; Froese, 2006). LWRs are 
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elucidated in a formula, which allocates the assessment of 
the fish weight (W) to a particular length (L), and may 
be affected by the development of gonads, feeding speed 
along with the condition of maturity (Beyer, 1987). In 
addition, the length-length relationships are also significant 
in fisheries management and conservation (Moutopoulos 
and Stergiou, 2002; Hossain et al., 2006). The formula 
for allometric growth was first intended by Huxley (1924) 
and explained the relationship between length and weight. 
Condition factors and LWRs are important tools in fish 
biology, physiology, ecology, fisheries assessment, and 
conservation. Condition factors are used for comparing the 
condition, fitness, or well-being of fish. 

The present study was designed to investigate the 
population status of Ranikoat water body. The mountain 
stream of Ranikot is situated at around 30km south west 
of Sann Railway Station, 124 km from Hyderabad, Sindh, 
Pakistan. The site territory goes under Khirther Range 
which falls under the Sahara-Sindhian area (Ali and 
Qaiser, 1986). The small stream goes through the focal 
point of the post from the west to the east of Ranikot fort. 
It flows throughout the median region of the fort. The local 
community is fully dependant on this water source for both 
drinking and agriculture purposes. The water flow and size 
of the stream vary in this valley depend upon the season.

Materials and methods
The fish samples were collected from the Ranikot 

lotic water body, 25˚45’N - 26˚00’N long, 67˚45’E - 
68˚00’E, from Jan 2021-Dec2021 (Supplementary Fig. 1). 
The samples were collected by using hand and drag nets.

A total of 860 specimens of Labeo bata, L. barbus, 
L. pangusia, L. porcellus, and L. potail were selected for 
LWR and condition factor study. Fish were measured for 
total length (cm) and body weight (g) for determination 
of LWR. Weight of fish was weighed by using a digital 
electronic balance. For each specimen, length and weight 
were measured to the nearest 0.1 centimeter and gram, 
respectively.

The data of LWR was calculated by the formula 
following Le Cren (1951) as W = a Lb, Where ‘W’ is 
the weight of fish in grams, ‘L’ is the length of fish in 
millimeters, while ‘a’ and ‘b’ are constants.

The data on total length and weight were statistically 
treated by the method of least squares using the equation 
of Le Cren (1951) as Log W = log a + b log L.

Results and discussion
The LWR of five cyprinidae fish species belonging 

to the family Cyrinidae were calculated and analyzed in 
the present study (Table I, Supplementary Fig. 2). In the 
result, the length and weight show significantly positive 

correlation (r2=>0.5) in the all species. The value of ‘b’, 
the growth exponent resulted 2.089-3.193 for the LWR. A 
little positive allometric growth (b=3.193) was observed 
in L. pangusia, while LWR indicated isometric pattern 
of growth in L. barbus (b=2.959) and L. potail (b=2.718) 
and negative allometric growth was observed in Labeo 
bata (b=2.337) and L. porcellus (b=2.089). Furthermore, 
the regression value shows median correlation (r2=<0.8) 
except L. barbus (r2=0.852) for all other four species.

Table I. Descriptive statistics and parameters of LWR 
for five freshwater fish species belonging to the family 
Cyprinidae, collected from Ranikot lotic water body in 
Sindh, Pakistan.

Species N TL range
(cm)

W range
(g)

b a r2

Labeo bata 200 21.0-25.6 11.6-29.8 2.337 0.337 0.688
L. pangusia 180 10.2-21.2 23.0-99.7 3.193 0.874 0.771
L. barbus 170 4.1-23.2 2.5-128 2.959 0.848 0.852
L. potail 160 10.9-22.3 32.0-80.9 2.718 0.776 0.629
L. porcellus 150 10.0-19.1 23.0-60.7 2.089 0.721 0.663

TL, Total length; W, weight; N, number of specimens; a, intercept; b, 
regression slope; r2, coefficient of determination.

The present findings may also support the Froese 
(2006), whereas Trachelyopterus galeatus and Triportheus 
angulatus showed positive allometric growth. Furthermore, 
Aequidens tetramerus and A. nuchalis which presented ‘a’ 
and ‘b’ coefficient <2.5, and T. galeatus b=>3.5.

The growth pattern of fish species is changeable; 
depending on the season, food availability, population, 
sex, or physiology (Silva et al., 2015; Giarrizzo et al., 
2015; Dieb-Magalhães et al., 2015; Freitas et al., 2017). 
Hence, the LWR in fishes is affected by a number of factors 
including season, habitat, population, gonad maturity, sex, 
diet, stomach fullness, health, sample size, preservation 
techniques and locality (Esmaeili, 2001; Froese, 2006), 
differences in the LWRs could potentially be attributed to 
the combination of one or more of the factors given above.

In the present investigation, it is proved that the 
growth of fishes is not ideal. There might be various 
reasons, as discussed above. Furthermore, a detailed study 
is required to investigate the major reasons. The present 
outcomes can serve as baseline data for species with no 
earlier information concerning length-weight relationships 
and for association in future studies of Ranikot water 
body. However, these species might be cultured or 
develop techniques to improve the health of species in 
this stream water. Furthermore, our results contribute to 
assess and evaluate the improvement of fisheries in the 
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stream reservoir. This site is ideal for sport fishing as 
well as for aquaculture purposes. If some positive efforts 
would be taken in interest, then the government and local 
communities might earn much more. 
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Supplementary Fig. 1. Collection sites of Ranikot steam.
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Supplementary Fig. 2. Five cyprinidae fish species, used for LWR, collected from Ranikoat stream-Sindh. 
1, Labeo bata; 2, L. pangusia; 3, L. barbus; 4, L. potail, and 5, L. porcellus.
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