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The present study reports growth pattern, condition (K) and relative condition (Kn) factors of seven small
to medium-sized indigenous Smiliogastrin cyprinids, viz., Pethia punctata, Puntius vittatus, P. parrah, P.
mahecola, P. sophore, Dawkinsia filamentosa, and Systomus sarana from Kole wetland, part of coastal
ecosystem Vembanad-Kole, a Ramsar site in Kerala State, India. Results indicated that except for P.
punctata and D. filamentosa, all other species exhibited positive allometric growth (b>3) whereas except
S. sarana (K,<1), all other species were enjoying good conditions (K and K,>1) in the natural habitat.
Information on the biometry of these floodplain wetland-dependent fish species including the preliminary
information for three species viz., P. punctata, P. vittatus, and P. parrah will help in framing future
managerial and conservation strategies. This study also reveals the condition of this coastal ecosystem
and its suitability for these small indigenous fish species.
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Biometric studies are crucial for designing
conservation and management strategies for fish
species (Zargar et al., 2012). Knowledge about the
length-weight relationship provides vital clues for
the estimation of growth rate, age structure, and life
history (Le Crenl1951; Kohler ef al, 1996; Schneider
et al., 2000; Froese 2006). Condition (K) and relative
condition (K,) factors are biometric tools providing
information on the suitability of habitat for fish species
(Le Cren 1951; Mensah 2015; Mohammed et al., 2016).

Afro-Asian, small-bodied cyprinids of the subfamily
Smiliogastrinae are an indispensable part of the exploited
fishery as well as ornamental fish trade (Skelton er al.,
1991; Ngor et al, 2018). Among the Smiliogastrin
barbs found in India, species of the genera Dawkinsia,
Pethia, Puntius, Haludaria and Systomus are acclaimed
as popular food and ornamental fishes (Raghavan et
al., 2013; Renjithkumar et al., 2020). As there is a great
dearth of information on biometrics of these species from
the natural habitats, the current study aims to analyze the
length-weight relationships and condition factors of the
fishes in subfamily Smiliogastrinae from the artisanal
fishery in ‘Kole” wetland.

*Corresponding author: E-mail: lovedeeps@kufos.ac.in

Kole wetland (flood plain wetland covering a
total area of 13500 ha), part of the Vembanad-Kole
wetland, one of the three Ramsar sites in Kerala State,
India. Vembanad-Kole is one of the largest coastal
wetland ecosystems of India (WISA, 2017). There
has been a documented decrease in fisheries due to a
variety of circumstances, including pollution, human
intervention and an increase in alien fish species. Thus,
the information available now can assist understand the
current state of the wetland and its suitability for the
same purpose by illuminating the growth patterns of
small native fish species in Kole Wetland.

Individuals of seven species of Smiliogastrin barbs
representing four genera were obtained monthly from
November 2020 to October 2021, from regular fish
landing centers in Kole wetland (Latitude 10.536°N,
Longitude 76.176°E). The fish available in the landing
centers were chiefly collected using gill nets (20-50 mm)
and cast nets (26 mm). Immediately after procurement,
total body length (TL) was measured to the nearest 0.02
mm and body weight (BW) to 10 mg accuracy using a
Yamayo dial calliper and Scale -Tec electronic weighing
balance respectively.
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Length-weight relationships of fish were calculated
using the logarithmically transformed form of W =a Lb
(Le Cren, 1951), i.e. log W =log a + b log L; where
W is the total body weight, L is the total length, and
parameters a and b are the regression parameters (Le
Cren, 1951; Froese, 2006). The 95% confidence limits
of regression parameters as well as the coefficient of
determination (R?) were also determined (Froese, 2006).
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Before analysis, all the outliers were removed.

Condition factor (K) was estimated using the
expression: K= W*100/L? (Hile, 1936), where W is the
total body weight of fish and L is the total length. The
relative condition factor (K,) was assessed as, K, = W,/
W. (Le Cren, 1951), where W, is the observed weight
and W. is the calculated weight.
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Fig. 1. Map of Kole wetlands representing sampling stations

A total of 1132 individuals of seven species of
Smiliogastrin barbs belonging to four genera were
used for analysis, wherein the sample size ranged
from 62 mm for Puntius parrah to 380 mm for Pethia
punctata. Descriptive statistics, estimated length-weight
relationship parameters and the condition (K and K,)
factors are briefed in Tables 1 and 2 respectively. Among
the species studied, P punctata and D. filamentosa
showed negative allometry (b<3) while all other five
species exhibited positive allometry (b>3). Among the
species analyzed, estimated K and K, values were found
to be >1 for all, except S. sarana.

This is the first report on LWRs, condition and

relative condition factors of Pethia punctata, Puntius
parrah, and P. vitttatus and the first report of LWRs
for Puntius mahecola, P. sophore, S. sarana and D.
filamentosa from Kole wetland. The present study
reports a new maximum length for P. punctata (7.83
cm) which is not yet available in Fish Base.

The estimated ‘b’ values for all the species were
falling within the expected range of 2.5-3.5 (Froese,
2006), but were different from previous studies. The
information available on these species from India is
remarkably insufficient and showed variation habitat-
wise for the same species as S. sarana showed positive
allometric growth (b=3.1) from Deepor Beel, Assam
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(Das et al., 2015) while reported following a negative
allometric pattern in the Tamiraparani River (b = 2.24),
Tamil Nadu (Kannan et al., 2016). Similarly, P. sophore
also showed variations in growth pattern (b = 0.94 to
1.59) from Deepor Beel, Assam (Das ef al., 2014); (b
= 3.24) West Bengal (Pal et al., 2013) and (b = 2.98)
Bangladesh (Hossain et al., 2012). D. filamentosa was
reported to have b =2.99 from Chalakudy River, Kerala
(Prasad and Ali 2007) and Puntius mahecola, b = 2.95
from Chalakudy River (Renjithkumar et al., 2021).

While no information is available on Puntius
vittatus and P. parrahto date, the present study
provides first hand information on their LWR as well
as condition factors. Similarly, there is no previous
literature available on the biometric aspects of Pethia
punctata, the b value obtained in the present study was
comparable only with the related species, P. ficfo that
exhibited positive allometric growth (b = 3.09) from
the Padma River, Bangladesh (Hossain, 2010) whereas
for similar species b values were reported to be ranging
between 1.74 and 1.93 in the river Ganga, Gomti and
Rapti (Sarkar et al., 2013). Similarly, another related
species, P. gelius exhibited positive allometric growth
(b = 3.9) from the Ranganadi River in Assam, and the
Simsang and Kynshi Rivers in Meghalaya (Kaushik et
al., 2019). Growth pattern (b value) variation within the
species as well as between the species from different
habitats, could be attributable to biological (size range,
growth phase, gonadal maturity, feeding intensity) and
environmental factors (Hossain ef al., 2012; Li et al.,
2014).

The deviation of K, from unity may be attributed to
differences in the availability of food and the consequence
of physico-chemical features on the life cycle of fish
species (Le Cren, 1951). Similar results with the values of
condition and relative condition factors were observed in
other Smiliogastrin barbs viz. Pethia ticto, (K>1) (Sarkar
et al., 2013) and Puntius sophore (K>1) (Rahman et al.,
2012). Also, the values of the relative condition factor for
P. sophore (K, ranged from 1.00-1.01) and S. sarana (K,
ranged from 0.99 -1.00) (Das et al., 2014) matched with
the results of this study. The K and K, values can vary
among populations due to innumerable factors, such as
sex, season, and the degree of gonadal development (Le
Cren, 1951; Froese, 2006).
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LWRs estimated for each species under the study
are significant in drawing out various demographic
parameters of the population in the Kole wetland. This
preliminary information on the size and growth pattern
could be of use for future research, as the body size of
fish is correlated with many life history characteristics.
In addition, the maximum length (Lmax) can be used
for deriving the asymptotic length (Loo) as well as the
length at the first maturity of each species.

The study provides essential data that can guide
conservation strategies, sustainable management
practices, and policy decisions aimed at preserving
the ecological balance and health of the Kole wetland.
This, in turn, ensures the long-term sustainability of the
ecosystem and the services it provides.
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