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Abstract

The length-weight relationship and condition factor of Labeo rohita and Labeo fimbriatus were
analyzed to evaluate the significance of allometric growth and the overall well-being of the species.
The study was conducted for a period of six months. A total of 160 individuals were examined. For
L. rohita, total lengths ranged from 13.2 cm to 46.0 cm, with weights between 193.65 g and 1490.05
g.Inthe case of L. fimbriatus, lengths varied from 11.0 cm to 43.8 cm, and weights ranged from 186.3
gto1216.3 g. The slope value (b) estimated for L. rohita and L. fimbriatus were 2.73 and 2.81, which
shows both the species exhibits negative allometric growth pattern. The regression equation
calculated for L. rohita was Log W ="1.216 + 2.73 Log L and for L. fimbriatus was Log W =0.032 +
2.81 Log L. The b value differed from the ideal cube law of '3’ as is the case of the length-weight
relationship studied in this species else-where. The mean values of computed condition factor for
all specimen of L. rohita were 1.76 and L. fimbriatus was 1.95 which indicated that both the species
are generally in good condition within their habitat.

Keywords: Condition factor; Correlation coefficient; Labeo rohita; Labeo fimbriatus; Length-
weight relationship

Introduction

Fish make up more than half of all known vertebrate species, with around 32,000 described species
to date, exhibiting remarkable diversity in morphology, habitats, physiology, and behavior [Nelson
etal., 2016]. During their development, organisms typically grow in both length and weight. In fish,
this growth is influenced by several key factors, including the availability of food, competition for
food among individuals, water temperature, oxygen levels and overall water quality. Additionally,
the size, age and sexual maturity of the fish play important roles in determining growth patterns. In
fish, size is generally more biologically relevant than age, mainly because several ecological and
physiological factors are more size-dependent than age-dependent. Variability in size has
important implications for diverse aspects of fisheries science and population dynamics (Erzini,
1994). Fisheries management and research often require the use of biometric relationships in order
to transform data collected in the field into appropriate indices (Ecoutin et al., 2005).

The study on the relationship between length and weight holds both scientific and practical
significance. It serves as a fundamental tool in fisheries biology, offering reliable insights into the
growth dynamics of fish populations. For proper exploitation and management of the population of
fish species, the length-weight relationship is a very important parameter (Alam et al., 2014).
Length-weight regressions have been used frequently to estimate weight from length because
direct weight measurements can be time-consuming in the field (Sinovcic et al., 2004). It was
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observed that in natural habitat, when the length of fish increases, the weight of fish also increases
in proportion, thereby showing that the weight of fish is a function of length.

The cube law suggests that the fish weight increases three times as compared to length. This
relationship was initially used to obtain information on the growth condition of fish and to find out
whether the somatic growth was isometric or allometric (Le Cren, 1951; Ricker, 1975). The actual
relationship between length and weight may deviate from the expected cubic value (exponent of
3), often due to environmental conditions or the physiological state of the fish. By establishing a
mathematical relationship between these two variables, such as length and weight, scientists can
assess deviations from expected weight at given lengths. Relationship between length and weight
is required for setting up yield equation and sometimes it may be useful as a character to
differentiate “small taxonomic units”.

Length and weight measurement can give information on the stock composition, life span,
maturity, growth and production (Erkoyuncu, 1995; Moutopoulos and Stergiou, 2000). The length -
weight relationship is a mathematical model equation which enables calculation of unknown
variable among the two variables (Mir et al., 2012). Length - weight relationship (LWR) of fishes are
important in fisheries and fish biology because they allow estimation of the average weight of the
fish of a given length group by establishing a mathematical relation between them (Sarkar et al.,
2008). The length - weight relationship is an effective technique that affords evidence on the
reproductive history, health condition, spatial distribution of different ecologically different species
and their historical comparisons among different populations (Egbal et al., 2017). The length and
length - weight relation is a fundamental data for fishery biologists to enforce regulations for a
sustainable management of fishery (Chaki et al., 2013). The length - weight relationship and
condition factor (K) are one of the important aspects of fishery management as well as conservation
point of view. How much a particular environment is favorable for optimal growth of a fish is
determined by seeing the well being of the fish. This well being of fish is called ‘condition of fish’
and is determined on the basis of condition factor (K). When condition factor value is higher it means
that the fish has attained a better condition. The condition factor of a fish reflects physical and
biological circumstances and fluctuations by interactions among feeding condition and
physiological factors (Le Cren, 1951).

The estimated values of condition factor are generally used in three cases: (1) comparison of two or
more co- specific populations living in similar or different conditions of food, density or climate (2)
determination of the period and duration of gonad maturation and (3) observation of the increase
or decrease in feeding activity or population changes, possibly due to modification in food resources
(Weatherly and Gill, 1987). Condition factor is useful in assessing even age and sex of of some
species (Anibeze, 2000). Variation in the values of condition factor can also be useful in the study of
seasonal changes occurring in the fishes along with the rate of change of feeding potential and thus
can be used to optimise the fishery production (Sarkar et al,. 2008). The condition factor of fish can
be affected by a number of factors such as stress, sex, season, availability of feeds and other water
quality parameters (Khallaf et al., 2003). The present study aimed to find out the length-weight
relationship and condition factor of Labeo rohita and Labeo fimbriatus inhabiting Pamba river,
Kerala. This study provides a baseline data on these two food fishes, which maybe important basic
tool for management and conservation practices of these fishes.

Materials and Methods

Length-weight analysis

Atotal of 160 Labeo rohita and L. fimbriatus fishes of varying sizes were collected from Pamba river
during March 2024 to September 2024 in order to calculate their length-weight relationship and
condition factors. Total length (cm) of each fish was taken from the tip of the snout to the extended
tip of the caudal fin using a measuring scale to the nearest of 0.1 cm. Total weight was taken in
single pan electronic balance to the nearest of 0.01 gm. Total length of all specimens were used in
order to calculate the length-weight relationship. For any biological organism the length-weight
relationship is generally non-linear and expressed in the form of parabolic equation:

W=alb
Where, weight (W) is proportional to a certain power (b) of the length (L) and 'a' is the intercept. As
weight is a power function of length, logarithms were used so that the exponential relationship can
be expressed by a linear equation:
LogW=Loga+bLoglL
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Values of the exponent 'b' provide information on fish growth. When 'b'=3, increase in weight is
isometric. When the value of 'b' is other than 3, weight increase is allometric (positive if 'b' >3,
negative if 'b' <3) (Berhan et al., 2019). In order to confirm whether b values obtained in the linear
regressions were significantly different from the isometric value (b=3), t-tests with appropriate
degrees of freedom were used (SUmbiloglu and SUmbiloglu, 2000). The length-weight data was
analysed using ordinary least squares regression (at 95% confidence) using STATISTICA version 5.0.

Condition factor

The Condition factor (K) generally, used for determining the physiological state of a fish, including
reproductive capacity. The heavier the fish for a length, the higher its condition factor.

The condition factor is calculated by using the following formula (Fulton, 1904):

K=W x100
L3
Where, K is the condition factor, W is the body weight of fish in grams and L is the total length in
centimetres (Bagenal et al., 1978).

Results and discussion

The smallest size recorded for L. rohita was with 132 mm total length and 193.65 gm weight. The
largest specimen recorded was 460 mm total length with 1490.05 gm weight. The smallest size of
L. fimbriatus was recorded with 1120 mm total length and 186.34 gm weight and the largest size was
recorded with total length 438 mm and weight of 1216.33 gm. The length-weight relationship in fish
is affected by a number of factorsincluding sex, feeding, maturity, specimen number, area, seasonal
effects, degree of stomach fullness, habitat, health and general fish condition. The linear equation
was fitted separately for both the species. The relationship indicated negative allometric growth in
both L. rohita and L. fimbriatus.

The regression equation for L. rohita was calculated as follows :

LogW ="1.216 +2.73Log L
Where, 1.216 is the intercept 'a’ and 2.73 is the slope 'b’. All the values obtained were highly
significant (P< 0.001).

The regression equation for L. fimbriatus was calculated as follows :

LogW=0.032+2.81LogL
Where, 0.032 is the intercept ‘a’ and 2.81 is the slope 'b’. All the values obtained were highly
significant (P< 0.001) (Table 1).

The result revealed that both L. rohita and L. fimbriatus did not follow the cube law completely with
the value of exponent 'b’, 2.73 and 2.81 respectively, thus revealing negative allometric growth
(b<3). Similar finding for L. rohita had been reported by Ujjania et al. (2012), who stated that
negative allometric growth patterns are characterized by fish becoming slimmer with increase in
length. Many other workers have reported similar findings in cold water cyprinids where fish is
becoming slimmer with increase in weight (Dar et al., 2012). Can et al. (2002) found similar negative
allometric value in L.rohita with ‘b’ 2.90 which may be due to various factors like food availability,
environmental changes, season, sex and many other physiological factors. Rajanna et al. (2019)
reported negative allometric growth in L. fimbriatus from Vani Vilasa Sagara Reservoir, Karnataka.
Some of the previous studies revealed that the length-weight relationship of L. rohita (Jhingran,
l952), L. calbasu (Pathak, 1975) and L. fimbriatus (Rajanna et al., 2019) exhibited positive allometeric
growth patterns. Das et al. (2014) reported that the length—weight relationship of the same species
may be different in the population because of feeding, reproductive activities and fishing. Bhat
(2011) studied the length—weight relationship and condition factor of L. rohita (Cyprinidae) and
reported an isometric growth. Umesh et al. (2012) observed an almost isometric pattern of growth
in L. rohita and the condition factor values showed that the condition existing was conducive for the
feeding and optimum growth of the fish.

Negi (2013) has done work on length—weight relationship and condition factor of L. rohita from
Bhagwanpur fish pond Roorkee, Uttarakhand, India. They reported that the ‘b’ value was
significantly more than 3.0. The morphometric relationship of Indian major carps were established
and reported that the negative allometric growth for Catla catla, positive allometric growth for
Labeo rohita and isometric growth for Cirrhinus mrigala in Jaisamand Lake, Udaipur (Balai et al.,
2017).
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The coefficient of correlation was 0.971 for L. rohita and 0.924 for L. fimbriatus, suggesting that the
two variables, weight and length are highly correlated (P< 0.001). The values of correlation
coefficient depicted a strong positive correlation between length and weight indicating an increase
in length with corresponding increase in weight.

Table 1. Descriptive statistics and estimated parameters of length - weight relationship for Labeo
rohita and L. fimbriatus from Pamba River, Kerala, India

Species Sample Total Length range Total Weight range Regression R? Condition
size (n) (cm) (gm) parameters factor
Minimum | Maximum | Minimum | Maximum | a+SE b+SE Range | Mean
L. rohita 160 13.2 46 193.65 1490.05 1.216 | 273+ | 0.971 1.16 - 1.76
+0.64 0.14 2.97
L. 160 11 43.8 186.34 1216.33 0. 2.81+ | 0.924 1.17- 1.95
fimbriatus 032+ | 0.22 2.86
0.58

a: Intercept, b: Regression coefficient, SE: Standard Error, R2: Coefficient of determination

Table 2. Condition factor of L. rohita for various length groups

Length group (cm) Condition factor

Range Mean
10-15 2.66-2.97 2.81
15-20 2.34 - 2.48 2.41
20-25 1.83-2.19 2.01
25-30 1.36 -1.66 1.5
30-35 1.42-1.58 1.5
35-40 1.24-1.4 1.32
40-45 1.31-1.39 1.35
£45-50 1.16 -1.26 1.2
Average condition factor of the sampled population 1.76

Table 3. Condition factor of L. fimbriatus for various length groups

Length group (cm) Condition factor

Range Mean
10-15 2.58 - 2.86 2.72
15-20 2.63-2.75 2.7
20-25 2.29-2.43 2.36
25-30 2.05-2.56 2.3
30-35 1.32-1.64 1.5
35-40 1.41-1.76 1.6
40-45 1.17-1.3 1.2
Average condition factor of the sampled population 1.95

The earlier report has revealed that the fluctuations in the condition of the fish is related to
reproductive cycle (Le Cren, Ig5l; Qayyum and Qasim, 1964), feeding rhythms (Hile, 1948; Qasim,
1957), physicochemical factors of environment, age, physiological state of fish or some other
unknown factors (Brown, lg57; Kumar et al., 1979). In the present study, condition factor (K) was
estimated for different length classes. The mean values of computed condition factor for L. rohita
ranged from 1.16 to 2.97 with an average of 1.76 for the entire sampled population (Table 2). The
condition factor for L. fimbriatus ranged from 1.17 to 2.86 with an average of 1.95 for the entire
sampled population (Table 3). K values greater than 1 reveal that the environment of the selected
habitats were conducive for the growth and survival of the candidate fish species.

The results showed the highest values of 'K’ occurs in the lower length classes and after that it
showed a constancy at higher lengths and did not change rapidly with increasing length. The falling
trends of K value with respect to increase of length are conveyed to be a good sign of length
corresponding to sexual maturity [Hart, 1946]. The higher values in the lower length classes may be
due to intense feeding in the pre adult stage. The condition factor does not merely reflect the
feeding condition of the adult stage, but include the state of gonad development, based on the
consumption of fat reserves during the spawning periods. Thus the decrease in condition factor may
be due to high metabolic rates at the start of the spawning. Same results were obtained by
Thompson (1942).

Conclusion

The present study was undertaken with a focus on key parameters such as length, weight, and
condition factor, recognizing theirimportance in providing vital insights into the growth and overall
well-being of the fish. The length-weight relationship for Labeo rohita and Labeo fimbriatus
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exhibited a linear pattern, as indicated by the high correlation coefficient values. Both species
demonstrated negative allometric growth, as reflected in their respective exponent values. The
condition factor values observed in this study clearly suggest that the environment is favorable for
the health and well-being of the fish. This research holds significant value, as it offers essential
information on growth patterns and the general condition of the species, serving as a useful tool for
fishery managers in stock assessment and in formulating effective management strategies for
sustainable resource conservation.

References
Alam MM, Rahman MT and Parween S (2014) Morphometric characters and condition factors of
five freshwater fishes from Pagla river of Bangladesh. Inter J Aquat Biol 2(1): 14-19.

Anibeze CIP (2000) Length-weight relationship and relative condition factor of Heterobranchus
longifilis (Valencienness) from Idodo River, Nigeria. NAGAICLARM Quarterly 23: 34-35.

Bagenal T (1978) Methods for assessment of fish production in fresh waters. IBP Handbook No. 3,
Blackwell Scientific Publication, London. 300 pp.

Balai VK, Sharma LL, Ujjania NC (2017) Morphometric relationship of Indian major carps (Catla
catla, Labeo rohita and Cirrhinus mrigala) form Jaisamand Lake, Udaipur, India. J Entomol Zool

Stud 5(3): 547-550.

Berhan A, Birhanu B, Misikire T and Abraham A (2019) Length weight relationships and condition
factor of Nile tilapia, Oreochromis niloticus (Linnaeus, 1758)  (Cichlidae) in Koka Reservoir,
Ethiopia. Int J Fish Aquat Res 4(1): 47-51.

Bhatt JA (2011) Length — Weight relationship and condition factor of Labeo rohita (cyprinidae) in
Pahuj Reservior, Jhansi, U.P., India. J Exp Zool 14(1): 339-344.

Brown ME (1957) Experimental studies on growth In the Physiology of fishes. Brown ME (Ed.),
Academic press, New York. pp.361-400.

Can F, Basusta N and Cekic M (2002) Length-weight relationships for selected fish species of the
small-scale fisheries of the south coast of Iskenderun Bay, Turkey. J Vet Ani Sci 26:1181-1183.

Chaki MD, Abdur RJM and Foyzul HF (2013) Lengths, length-length relationshipsand ~ condition
factor of Indian catfish Gagata cenia (Hamilton, 1822) in the Padma River, Bangladesh. J Fish 1
(2):22-29.

Dar SA, Najar AM, Balkhi MH, Rather MA and Sharma R (2012) Length weight  relationship and
relative condition factor of Schizopyge esocinus (Heckel, 1838) from Jhelum River, Kashmir. Int J
Aqua Sci (2): 29-36.

Das BK, Singh NR, Dutta B and Devashish K (2014) Length — weight relationship of Labeo
rohita and Labeo gonius (Hamiliton — Buchanan) from Sone Beel, the  biggest wetland of Assam,
India. J Environ Res & Develop 8 (3A): 587 — 589.

Ecoutin JM, Albaret JJ and Trape S (2005) Length-weight relationships for fish populations of a
relatively undisturbed tropical estuary: the Gambia. Fish Res 72: 347-351.

Egbal O, Ahmed |, Mohammed EA, Afra AA and Esam MK (2017) Length-weight relationships and
condition factors of five freshwater fish species in Roseires reservoir, Sudan. Eur J Phys Agric Sci 5

(2): 26-33.

Erkoyuncu | (1995) Balikcilik Biyolojisi ve PopulasyonDinamigi.Ondokuz Uni.Yayinlari, Samsun. 265
PP.

Erzini K (1994) An empirical study of variability in length at age of marine fishes. J Appl Ichthyol 10:
17-41.

Fulton TW (1904) The rate of growth of fishes. Fisheries Board of Scotland Annual Report 22,
Edinburgh (3):141- 241.

Hart JJ (1946) Report on the traveling survey on the Pentagonia continental shelf. Discovery
Reports. 23:223-408.

Hile R (1948) Standardisation of method of expressing length and weight of fish. Trans Am  Fish
Soc 75: 157-164.

Environmental Science (2025) Vol. IV Issue 2 DOI: 10.5281/zeno0do.16316106 518



Jhingran VG (1952) General length-weight relationship of three major carps of India. Proc Nat Inst
Sci India 18: 449-460.

Khallaf EA, Galal M and Authman M (2003) The Biology of Oreochromis niloticusin a polluted canal.
Ecotoxicol 12: 405-416.

Kumar K, Sehgal KL and Sunder S (1979) Length-weight relationship and ponderal index of brown
trout, Salmo truttafario (Linnaeus) catches in the stream of Kashmir. J. Inland Fish Soc India 11(1):
56-61.

LeCren ED (1951) The length-weight relationship and seasonal cycle in gonad weight and condition
in the perch Perca fluviatilis. J Anim Ecol 20: 219-223.

Moutopoulos DK and Stergioou Kl (2000) Weight-length and length-length relationships for 4o fish
species of the Aegean Sea (Hellas). J Appl Ichthyol 18, 200-203.

Mir JI, Shabir R and Mir FA (2012) Length-Weight Relationship and condition factor of Schizopyge
curvifrons (Heckel, 1838) from River Jhelum, Kashmir, India. World J Fish Mar Sci 4 (3): 325-329.

Negi RK (2013) Length — weight relationship and condition factor of Labeo rohita from Bhagwanpur
fish Pond Roorkee Uttarkhand, India. Int J Biol Life Sci 1(4) : 170-171.

Nelson JS, Grande TC and Wilson MV (2016) Fishes of the world. John Wiley & Sons; New Jersey.
707 PP-

Pathak SC (1975) Length-weight relationship, condition factors and food study of Labeo calbasu
(Hamilton) from Soni reservoir (M.P.). J Inland Fish Soc India 8: 58-64.

Qasim SZ (1957) The biology of Blennius pholis (Teleostei). Proc Zool Soc London 128: 161-208.

Qayyum A and Quasim SZ (1964) Studies on the biology of some of some freshwater fishes Part I
Barbus sigama (Cuv. and Val.). ] Bombay Nat Hist Soc 61: 330- 347.

Rajanna KB, Anjanayappa HN, Narayanaswamy C, Vijayakumar S and Manjappa N (2019) Length-
weight relationship and condition factors of fringed-lipped peninsular carp, Labeo fimbriatus
(Bloch, 1795) in Vani Vilasa Sagara  reservoir, Karnataka, India. J Exp Zool 22 (1): 103-107.

Ricker WE (1975) Computation and interpretation of biological statistics of fish populations. Bulletin
Fisheries Research Board of Canada 191: 1-382

Sarkar UK, Deepak PK and Negi RS (2008) Length-weight relationship of clown knifefish Chitala
chitala (Hamilton 1822) from the Ganga basin, India. J. Appl. Ichthyol 25: 232-233.

Sinovcic G, Franicevic M, Zorica B and Ciles-Kec V (2004) Length-weight and length-length
relationships for 10 pelagic fish species from the Adriatic Sea (Crotia). J. Appl Ichthyol 20: 156-158.

Sumbiloglu K and Simbuloglu V (2000) Biyoistatistik. Hatipoglu Yayinlari, No: 53, Ankara. 269 pp.
Thompson DAW (1942) On growth and form. Cambridge University Press, Cambridge. 793 pp.

Ujjania NC, Kohli MPS and Sharma LL (2012) Length weight relationship and condition factor of
Indian major carp (C. catla, L. rohita and C. Mrigala) in Mahi Bajaj Sagar, India. Res J Biol 2(1): 30-
36.

Umesh P, Patel S, Patel D and Patel A (2012) Length Weight Relationship and condition factor of
Labeo rohita in Govindgarh Lake, Rewa (M.P.). Ind J Res 1(12): 185-187.

Weatherly AH and Gill HS (1987) The biology of fish growth, Academic Press London. 433pp.

Author Contributions
SN conceivedthe concept, wrote and approved the manuscript.

Acknowledgements
Not applicable.

Funding
Not applicable.

Availability of data and materials
Not applicable.

Environmental Science (2025) Vol. IV Issue 2 DOI: 10.5281/zeno0do.16316106 519



www.envsciarch.com

Competing interest
The author declares no competing interests.

Ethics approval
Not applicable.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution, and reproduction in any medium or format, as
long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made. The images or other third-party material in this
article are included in the article’s Creative Commons license unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons license and your intended
use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission  directly  from  the  copyright  holder. Visit  for  more  details
http://creativecommons.org/licenses/by/4.o/.

Citation: Nagampoozhi S (2025) Studies on the Length-Weight Relationship and Condition Factor
of Labeo rohita and Labeo fimbriatus from Pamba River, Kerala, India. Environmental Science
Archives 4(2): 514-520.

Esn

Environmental Science Archives (2025) Vol. IV Issue 2 DOI: 10.5281/zeno0do.16316106 520



http://creativecommons.org/licenses/by/4.0/

