
Journal of King Saud University – Science 34 (2022) 102326
Contents lists available at ScienceDirect

Journal of King Saud University – Science

journal homepage: www.sciencedirect .com
Original article
Comparison of growth performance and morphological variation among
three carp species (Cyprinus carpio, Hypophthalmichthys molitrix, and
Labeo rohita)
https://doi.org/10.1016/j.jksus.2022.102326
1018-3647/� 2022 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

⇑ Corresponding author.
E-mail address: zubia.masood@sbkwu.edu.pk (Z. Masood).

Peer review under responsibility of King Saud University.

Production and hosting by Elsevier
Zubia Masood a,⇑, Gul Naz Gul a, Tawseef Khan b, Wali Khan c, Muhammad Kabir d,e, Hamidullah f,
Muhammad Anwar Iqbal g, Ayman A. Swelumh,i

aDepartment of Zoology, Faculty of Life Sciences, Sardar Bahadur Khan Women’ University Quetta, Balochistan, Pakistan
bDepartment of Zoology, Abdul Wali Khan University Mardan, KPK, Pakistan
cDepartment of Zoology, University of Malakand, Lower Dir, Pakistan
dDepartment of Biological Sciences, University of Sargodha, Sub-campus Bhakkar, Punjab, Pakistan
eDepartment of Biological Sciences, Thal University Bhakkar, Punjab, Pakistan
fDepartment of Zoology, Sub Campus Bhawalnagur, Islamia University, Bhawalpur, Pakistan
gDepartment of Zoology, Gomal University, Dera Ismail Khan Tank Campus, Pakistan
hDepartment of Theriogenology, Faculty of Veterinary Medicine, Zagazig University, Sharkia 44519, Egypt
iDepartment of Animal Production, College of Food and Agriculture Sciences, King Saud University, P. O. Box 2460, Riyadh 11451, Saudi Arabia
a r t i c l e i n f o

Article history:
Received 31 December 2021
Revised 10 September 2022
Accepted 11 September 2022
Available online 17 September 2022

Keywords:
Carp fishes
Growth patterns
Hub dam
Morphological variation
Water quality parameters
a b s t r a c t

This study was designed to analyse the water quality parameters and external morphological characters
of three selected carp fish species i.e., Cyprinus carpio, Labeo rohita, and Hypothalamus molitrix from the
Hub Dam of District Lasbela, Baluchistan. About Sixty specimens were collected for each carp fish species
from April 2019 to March 2020, and their morphological characters were measured. The overall study of
water quality parameters of Hub dam was found in the optimal range. The results of the Cube law
revealed that the regression coefficient b-value was<3.0, which means that these species show positive
allometric growth patterns that are, b = 2.07 for C. carpio, b = 2.04 for H. molitrix, and b = 0.12 for L.
rohita. Moreover, the Correlation value ‘r’ between length and weight data for C. carpio and H. molitrix -
was found moderate and significant (r > 0.60; p < 0.05), while weak (r < 0.50; p < 0.05) and insignificant
in L. rohita, respectively. The mean values of condition (K) and relative condition factors (Kn) were 1.0
which shows a good condition in Hub dam for fish growth. The overall results of linear relationships
between 18 morphometric characters vs whole body growth (TL) revealed that a strong correlation
(r > 0.70) was observed among TL vs FL and TL vs LD and moderate (r > 0.60; p < 0.05) and negative cor-
relation also seen in between TL vs BDL and in most meristic characters of C. carpio. Likewise, mostly
moderate (r > 0.60) and weak (r < 0.50) types of correlation were seen in most morphometric and meristic
characters of H. molitrix and L. rohita, except few meristic characters of L. rohita show negative type rela-
tion with body growth (TL). This study was the first approach to examine the growth patterns of different
carp species of Hub dam and observe their morphological variations among these carp species that have
great potential value in systematics and fisheries management.
� 2022 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Carps are distributed all over the world due to their great toler-
ance for various environmental conditions and habitat types. Var-
ious carp species are widely distributed among the different
regions of the U.S, Canada, Central Mexico, and North America
(Hishamunda et al., 2009). Common carp were firstly introduced
in Pakistan with the aim of fish culturing from Thailand in 1964.
Because of its high tolerance power of turbidity, beet, and breeding
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Fig. 2. Showing Morphometric characters measurements.
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habits, it was successfully living in most natural islands, and vari-
ous other water bodies, such as streams, rivers, canals, lakes, and
every village pond in Pakistan. At the fry stage, its growth rate
was too much slower, but with time, it grew faster and faster.
Nowadays, it becomes a source of employment for about 400,000
people in Pakistan, and highly abundant edible fish among the
other native species (Khan et al., 2016). In the Punjab and Sindh
provinces of Pakistan, carp farming is very common now a day
(Khan et al., 2016).Fig. 1.Fig. 2..

Common carp, Cyprinus carpio is recorded as a domesticated
and cultured carp species all over the world. The body of carp fish
has variations in color and size, e.g., wild carp fish is a brownish-
green color on the back and ventrally golden yellow shade on the
body. The mouth is short containing an upper lip and two pairs
of burbles, while teeth are smoothed crown, and about 32 to 38
scales are found in the lateral line region of the body. Anal fins pre-
sent with 17–22 branched- rays and 6–7 soft-rays, respectively
(Komen, 1990). Fish farming of common carp is very valuable
according to its great ability to utilize cereals by the fish farmers
(Khan et al., 2016) There are >186 species of carp that are culturing
in Pakistan for their economic and commercial importance con-
taining Labeo rohita, Cirrhinus mrigala, Seprata sarwari, Wallago
attu, Tenualosa ilisha, Notoptreus notoptreus, and Tor putitora. Pak-
istan also introduced many exotic species of carp consisting i.e.,
Ctenopharyngodoni idella, Hypophthalmichthys molitrix, Cyprinus
carpio, Carassius auratus, Oreochromis mossambicus, O. niloticus) in
warm-waters and two trout species i.e., rainbow trout, Oncor-
hynchus mykiss, and brown trout, Salmo trutta fario in cold-
waters as well (Khan et al., 2011).

Labeo rohita (Hamilton 1822) or ‘‘Raho” is a cyprinid species,
native to rivers, streams, lakes, and canals, of Bangladesh, India,
Pakistan, Nepal, and Myanmar. L. rohita is a bottom feeder and pre-
fers to feed on plant matter as well as decaying vegetation. Its food
comprises crustaceous and insect larvae in the early stages. It takes
small percentages of mud which contains organic matter and var-
ious salts. Sometimes come to the surface and bottom layer for
finding food (Bhuiyan, 1964).

Hypophthalmichthys molitrix is commonly called ‘Silver carp’,
which is one of the economically important species of cultural carp
fishes. Commonly found in lakes, streams, and contain high market
Fig. 1. Map of Hub da
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values in Asia. These fish can live in water temperatures 6 to 28 �C.
The body is flattened with a huge head with wipe-like gill rakers
used for filter-feeding on large phytoplankton. Silver carp is abun-
dant in China and also in Siberian eastern regions and is mostly
used as a game fish, pond culture, and in control of algal blooms.
Chinese fish market is one of the biggest for Silver carp as com-
pared to Bangladesh and India (Buchtová and Ježek, 2011).

Water quality parameters are an integral part of the aquacul-
ture system that plays a major role in fish health conditions and
flesh quality. Therefore, any changes in water quality parameters
from the normal or permissible range can cause stress in fish
growth and bring about certain diseases (Arulampalam et al.,
1998). A good water condition is necessary for the survival and
growth of fish, as the whole life process of fish is entirely depen-
dent on the quality of its external aquatic environment
(Bolorunduro and Abdullah, 1996a; Bolorunduro and Abdullah,
1996b). Thus, water quality parameters are used for the measure-
ment of the condition of water relative to the requirements of one
or more biotic species found in it. Adhikari et al. (2006), deter-
mined water parameters to explore the significant impact of water
pH and alkalinity on lead, cadmium, and chromium accumulation
in Indian major carp, L. rohita.

The current study was designed to observe the water quality
parameters of Hub Dam and to compare growth performance,
andmorphological variation among the three different carp species
m of Balochistan.
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(C. carpio, L. rohita, and H. molitrix) found in Hub Dam of District
Lasbela, Balochistan.
2. Materials and methods

2.1. Study area and fish sampling

A total of 180 specimens of three carp species including Cypri-
nus carpio (N = 60), Hypophthalmichthys molitrix (N = 60), and Labeo
rohita (N = 60) were examined during the study period from April
2019 to March 2020 from the Hub dam of district Lasbela. Hub
dam is located at 25� 15́N, 67� 07́E on Hub River at Sindh and
Baluchistan border (Figure A). The Hub River invents in the Kirthar
Range of Baluchistan which separates Baluchistan from Sindh, and
both receive water by a canal from the Hub Dam reservoir
(Qaimkhani et al., 2005; Galib et al., 2013).
2.2. Analysis of water quality parameters

In this study, water parameters like pH, temperature, dissolved
oxygen, hardness, and alkalinity of the hub dam were observed
during the study period by following the methodology of Khalek
et al. (2016), and Rehman et al. (2016). Temperature, pH, and dis-
solved oxygen concentration of water samples were estimated by
using the Jenway Model 9500 DO2 Meter (950001).
2.3. Length-Weight relationship data

For each fish specimen, total body length was measured in cen-
timeters and body weight in grams immediately after its capture.
The growth pattern of fish was measured by using cube law as
given by LeCren (1951) for obtaining information on the growth
conditions of fish and to find out whether growth is isometric or
allometric as follows:

Wt ¼ aTLb

Where, Wt = Body Weight of fish (g), TL was total-body-length
(cm), ‘a’ is the intercept, while ‘b’ is the regression slope. Both ‘a’
and ‘b’ are expected by linear regression relationships among total
length and weight to find out whether the growth pattern was the
same for male and female fishes. The logarithmic transformation of
the above mentioned equation was as follows.

Log Wt = log a ± log b* TL.
If the b-value is 3.0, then it indicates an isometric pattern of

growth, while the b-value was<3.0, then it shows a positive allo-
metric pattern of growth, and if<0.0 or negative and then shows
a negative allometric pattern of growth, respectively by following
the methods of Wootton (1989), Moutopoulos and Stergiou
(2002), and Royal et al. (2006).
2.4. Coefficient of correlation (r)

In the present study, the Coefficient of correlation ‘r’ was also
considered at 5 % significant (p < 0.05) for measuring the degree
of relationship between total body length and body weight of fish
during linear regression analysis followed by the methods of
Olopade et al. (2018). If r � 0.50 then it illustrates a weak correla-
tion between length and weight of fish; when r � 0.60 then the
moderate type of correlation occurs, but if r � 0.70 then a strong
correlation occurs between length and weight, hence representing
that if the length is enlarged then weight of fish body also rises
accordingly.
3

2.5. Condition factor (K), and relative condition factor (Kn)

The value of the condition factor (K) was used to compare the
condition, suitability, or health of the fish, food abundance, and
duration of the breeding season. Condition factor (K) was deter-
mined by using length and weight data. The values of the condition
factor of fish were determined by using the following Fulton’s
equation as given by Fulton (1902);

Condition Factor (K) = Wt*100/TL3.
Where K = condition factor, Wt = weight of the fish in grams,

and TL = total body length of fish in centimeters.
While the values of the relative condition factor (Kn) were

deliberate as to the formula proposed by Le Cren, 1951; Zubia
et al., 2014 as follows;

Relative condition factor Kn = Wt / We.
‘‘Wt” represents experimental body weight, while ‘‘We” repre-

sents hypothetically estimated weight as expressed in grams,
respectively.
2.6. Morphological characters

In the present investigation, the rate of whole body growth (TL)
was also calculated in relation to differentmorphological body parts
of fish were studied by using Vernier caliper with 0.1 cm with fol-
lowing the standard procedures as defined byDwivedi andMenezes
(1974), and Zubia et al (2015a & b). A total of 16 morphometric and
fivemeristic traits were analyzed in this study. Morphometric char-
acters include, e.g., total body length (TL), forked length (FL), body
width (BD), head length (HL), eye diameter (ED), length of dorsal-
fin (DFL), dorsal fin base length (BDFL), pectoral fin length (PFL), pec-
toral fin base length (BPFL), pelvic-fin length (PPFL), the base of
pelvic-fin length (BPPFL), anal-fin length (LA), anal-fin base (BAFL),
dorsal fin length (DFL) and base of dorsal length (BDFL), Caudal fin
length (CFL), pre-dorsal length (PDL), pre-pectoral length (PPL),
andpre-anal length (PAL)were under considerationas shown in Fig-
ureB.Meristic counts including, e.g., dorsal fin ray (DFR), pectoral fin
ray (PFR), caudal fin ray (CFR), anal fin ray (AFR), and lateral line
scales (LLS) were also calculated in this study, respectively.

The linear regression equation was applied to observe the
strength of relationships between total length and each morpho-
logical parameter as follows;

Y = bX ± a.
Whereas ‘‘Y” represents the morphological parameter and ‘‘X”

represents the total body length of fish in millimeters, ’a was a con-
stant value and ’b’ was the regression coefficient compared for
three species of carp species. The range, mean, standard deviations,
correlation coefficient ’r’, and t-test at 5 % significant (p < 0.05) for
all selected morphological characteristics to the total length were
also computed as followed by Ambily et al. (2017). If the correla-
tion coefficient values, that is r > 0.70, then it represents strong
correlations, but if r > 0.60 shows moderate type correlation, and
if r < 0.50 then shows weak correlations between whole-body
growth and morphological body part.

To confirm whether the means of each morphometric and
meristic character of three carp species were either the same or
different were calculated by ANOVA (F-statistics at p > 0.05) by
using Minitab Statistical software (version 17.1) by using the
method of Zubia et al. (2015).
3. Results

3.1. Water quality parameters

Table 1.1 shows the water quality parameters of the Hub dam
and a comparison of the results of the study with standard values
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given by WHO (1993). According to this study, the pH value of the
Hub dam measured during different seasons varied from 6.86 to
6.94 with mean values of 6.88 ± 0.7, which are found in the stan-
dard range (5.0–9.0) as described by Anzecc (2000), respectively.
The temperature range was 25.4 to 26.7�C, which almost shows
standard values, that is also 22 to 32�C as observed by Md Hosen
et al. (2019). The values of dissolved oxygen (DO) reported in this
study was ranged from 5.16 to 5.22 and found in suitable DO val-
ues, which is > 5.0 mg/L for fish according to LIoyd (1992). The
change in DO values might be due to the prolonged summer season
and an extremely high evaporation rate of surface water, which
reduced the low DO concentration in surface water to the standard
values. The value of the water hardness observed in the Hub dam
ranged from 133.0 to 134.0 mg/L, and total alkalinity was found
to be 6.86 to 6.96 mg/L, and also found in a suitable range, respec-
tively. Thus, the overall water quality parameters were found in
optimal conditions and therefore considered suitable for fish
growth and culture in Hub dam od Lasbela district.
3.2. Length and weight data (LWRs) analysis

Table 1a revealed that the Pearson correlation value ‘r’ between
total length and weight relationships was moderate (r > 0.60) and
significant (p < 0.05) for Cyprinus carpio, and weak and significant
(r < 0.50; p < 0.05) for Hypophthalmichthys molitrix and negative
and insignificant (p > 0.05) for Labeo rohita respectively. Table 1b
shows the Cube law for observing the growth patterns in these
species and found that there were only positive allometric patterns
of growth were present when the regression coefficient that is
b < 3.0 for these three selected species.Table 2a.Table 2b.Table 3..
3.3. Condition (K) and relative condition factors (Kn)

Tables 2 and 3 were showing the mean condition factor (K) and
relative condition factors (Kn) values for observing their growth
conditions which were found to be almost 1.0, hence showing good
conditions of Hub dam for these carp fishes.
3.4. Analysis of morphometric and meristic characters

About eighteen morphometric and five meristic characteristics
were also observed during this study for Cyprinus carpio, Hypoph-
thalmichthys molitrix, and Labeo rohita, and also observed the dif-
ferent types of Pearson correlation ‘r’ was found between total
length and other following parameters which are showed by
Table 4a, respectively. While Table 4b shows the mean values,
standard deviation, standard error of the mean, and minimum
and maximum value of each morphometric and meristic trait cal-
culated for three carp species including Cyprinus carpio, Hypoph-
thalmichthys molitrix, and Labeo rohita collected from Hub dam
during the whole study period.
Table 1a
Linear regression relationship between Length-weight relationship data (LWS) of three car
2020.

Species N TL in cm Wt in grams TL

Mean ± S.D S.E Mean ± S.D S.E M

Cyprinus carpio 60 32.3 ± 2.0 0.381 153.3 ± 33.6 6.14 29
Hypophthalmichthys

molitrix
60 3.99 ± 2.8 0.503 414.2 ± 91.2 16.6 25

Labeo rohita 60 32.3 ± 2.0 0.366 524.9 ± 48.1 8.77 29
Note: N = number of samples; S. D = standard deviation; S.E = standard Error; a = in

weight is in gram; y represents t-test significant at p < 0.05, while | shows insign

4

3.4.1. Linear relationship of morphometric and meristic characters
with whole-body growth (TL) of Cyprinus carpio

Tables 5a & 5b show the linear regression relationship of total
body length (TL) and different morphometric characters andmeris-
tic counts of Cyprinus carpio, which shows the relationship of total
body growth (TL) with different morphological characters. A strong
correlation (r > 0.70; p < 0.05) was observed between TL vs FL and
TL vs DFL, while other characters show moderate (r > 0.60) and
weak correlation (r < 0.50), while TL vs BDFL shows a negative
and insignificant correlation (p > 0.05), respectively. Whereas,
meristic characters mostly show weak and significant correlation
(r < 0.50; p < 0.05).
3.4.2. Linear relationship of morphometric and meristic characters
with whole-body growth (TL) of Hypophthalmichthys molitrix

Tables 6a & 6b show the linear regression relationship among
body length (TL) and different morphometric and meristic charac-
teristics of Hypophthalmichthys molitrix, which shows the relation-
ship of total body growth (TL) with different morphological
characters. Moderate correlation (r > 0.60; p < 0.05) was found
between TL vs FL, TL vs HL, and TL vs CFL, while other characters
show weak correlation (r < 0.50) and are most significant
(p > 0.05), respectively. Whereas meristic characters mostly show
weak and insignificant correlation (r < 0.50; p > 0.05), except TL
vs DFR which showed a moderate and significant correlation
(r > 0.60; p < 0.05).
3.4.3. Linear relationship of morphometric and meristic characters
with whole body growth (TL) of Labeo rohita

Tables 7a & 7b show the linear regression relationship between
total body length (TL) and different morphometric characters and
meristic counts of Labeo rohita, which shows the relationship of
total body growth (TL) with different morphological characters. A
mostly weak correlation (r > 0.50; p > 0.05) was found between
TL versus most morphometric characters except TL vs FL which
shows a strong and significant relationship (r > 0.70; p < 0.05),
respectively. Whereas the meristic characters mostly showed neg-
ative and insignificant correlations (p > 0.05), except the TL vs CFR,
TL vs LLS showed weak but insignificant correlation (r > 0.50;
p > 0.05).
4. Discussion

From the analysis of the physiochemical parameters of the Hub
dam, it had been observed that water temperature, pH, Alkalinity,
dissolved oxygen, and hardness were found in the permissible
range as characterized by many researchers including, Bhatnagar
and Devi (2013), Iqbal et al. (2013), Md Hosen et al. (2019), and
Rehman et al. (2020), who also found all these parameters in rea-
sonable ranges necessary for the growth and development of L.
rohita, C. carpio, and H. molitrix, as shown in Table 1, respectively.
p species collected from Hub dam during the period from 15th June to 25th October

Range Wt Range Regression Coefficients t-
test

p-
value

in. Max. Min. Max. a b r

.0 360 96.4 201.0 �147.19 13.119 0.663** 7.41 0.000y

.5 37.5 208.5 603.7 �365.36 23.02 0.4843* 5.13 0.000y

.0 36.0 362.0 600.0 +583.83 �1.8248 �0.006 0.40 0.689|
tercept; b = regression slope; r = correlation coefficient. TL is taken in cm while
ificant (p > 0.05)



Table 2a
Water quality parameters of the hub during the period from 15th June to 25th October 2020 and their standard values.

Parameters Range Mean ± S.D Median Standard values Reference

pH 6.86 6.94 6.88 ± 0.7 6.858 6.4–8.4 / 5.0–9.0 Lawson, 1995;
Anzecc, 2000

Temperature (�C) 25.4 26.7 25.9 ± 0.7 25.6 22–32�C MdHosen et al., 2019; Rehman et al., 2020
Dissolved Oxygen(DO) mg/L 5.16 5.22 5.18 ± 0.03 5.17 > 5.0 LIoyd,1992
Hardness of water in mg/L 133.0 134.0 134.0 ± 1.0 134 150 mg/l Jena JK, 2015
Alkalinity in mg/L 6.86 6.96 6.76 ± 0.21 6.68 > 20 Anzecc, 2000

Table 4a
Quantitative morphometric and meristic traits used for
differentiation analysis of three carp species collected
from Hub dam during the period from 15th June to 25th
October 2020.

Morphometric Characters Abbreviation’s

1. Total body length TL
2. Forked length FL
3. Width BD
4. Head length HL
5. dorsal-fin Length DFL
6. dorsal-fin base BDFL
7. Pectoral-fin base BPFL
8. Pectoral fin length PFL
9. Pelvic-fin length PPFL

10. Pelvic-fin base length BPPFL
11. Anal-fin length AFL
12. Anal-fin base BAFL
13. Pre-dorsal length PDL
14. Pre- Anal length DFL
15. Pre- pectoral length BDFL
16. Eye diameter ED

Meristic characters Carp species
1. Dorsal fin ray DFR
2. Anal fin ray AFR
3. Caudal fin ray CFR
4. Pectoral fin ray PFR
5. Lateral line scales LLS

Table 1b
Log TL vs Log W regression coefficients (Cube Law) for three carp species collected from Hub dam during the period from 15th June to 25th October 2020.

Species Log TL Log Wt Regression coefficients

Mean ± S.D S.E Mean Mean ± S.D S.E Mean Log a Log b r t-test p-value

Cyprinus carpio 1.4 ± 0.0 0.00733 2.2 ± 0.1 0.0186 �0.6396 2.072 0.6628** 7.42 0.000y
Hypophthalmichthys molitrix 1.5 ± 0.0 0.00698 2.6 ± 0.1 0.0187 �0.5222 2.0472 0.5856** 6.29 0.000 y
Labeo rohita 1.5 ± 0.0 0.00492 2.7 ± 0.0 0.00779 +2.9003 0.1208 0.0058* �0.40 0.689 |
Note: * shows t-test is significant when p < 0.05; *** shows strong correlation when r > 0.70; shows positive allometric growth when b < 3.0, r = correlation coefficient. y

represents t-test significant at p < 0.05, while | shows insignificant (p > 0.05)

Table 3
Relative Condition factor (Kn) values for three carp species collected from Hub dam
during the period from 15th June to 25th October 2020.

Species Range (Kn-
values)

Mean ± S.D Max. Min.

Cyprinus carpio *0.99 ± 0.12 1.18 1.03
Hypophthalmichthys molitrix *0.99 ± 0.15 1.34 0.72
Labeo rohita 1.00 ± 0.09 1.14 0.69
Note: * shows the mean Kn values = 1.0. S.D = Standard deviation.

Table 2b
Condition factor (K) values for three carp species collected from Hub dam during the
period from 15th June to 25th October 2020.

Range (K-values)

Species Mean ± S.D Max. Min.

Cyprinus carpio 1.3 ± 0.2 1.7 0.9
Hypophthalmichthys molitrix 1.1 ± 0.2 1.5 0.7
Labeo rohita 1.6 ± 0.3 2.2 0.9
Note: S.D = Standard deviation.
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Current studies on carp species found in Hub dam i.e., L. rohita,
C. carpio, and H. molitrix have revealed a wide range of length-
weight relationships (LWRs) over the species range (Yamagawa,
1994; Isa et al., 2012; Lavergne et al., 2013; Manoharan et al.,
2013). During this study, only a positive allometric growth pattern
(b = 2.0) was observed in C. carpio, H. molitrix, as well as in L. rohita
which was in accordance with Hussain et al. (2010), and Ahmed
and Benzer (2015) from Pakistan. The irregularity in the develop-
ment of fishes may be because of great diversities or location or
habitat as well as environmental contrasts (Isa et al., 2012;
Franco et al., 2014). The change of b-value among different species
can be because of fish body weight. In this investigation, it was dis-
covered that the weight was dependent on the fish’s well-being,
which in turn affected the length-weight relationship data also
(Yousuf and Khurshid, 2008).

The condition factor illustrates an idea of the well-being or
wellness of fish, as it is a critical component for fish culture on
the board (Gopalakrishnan et al., 2014). K-values give knowledge
5

to know about the growth performance of fish. In the current
study, K-values were arranged as follows: >1.6 showed a fish in
reasonable well-being; while k = 1.00 demonstrated that a fish
was in chronic weakness (long and flimsy body); and 0.80 demon-
strated that a fish in a very helpless condition as in accordance
with Gerami et al. (2013). Thus, this study revealed that carp spe-
cies i.e., C. carpio and H. molitrix would be considered healthy.
While L. rohita would be considered in reasonable well-being.
The higher K-values demonstrated that they were heavier than
their length, while the lower K-values indicated that they were
lighter than their length as observed by Shakir et al. (2008). Ana-
lyzing the K-values, Lavergne et al. (2013) announced the great
strength of fish during the post-storm season from the more exten-
sive Gulf of Aden. Ahmed and Benzer (2015) likewise revealed a



Table 4b
Mean, standard deviation, standard error of mean, minimum and maximum value of morphometric and meristic traits of three carp species. Note: N = 180, S.D = standard
deviation, S.E = standard error of mean.

Cyprinus carpio
(N = 60)

Hypophthalmichthys
molitrix
(N = 60)

Labeo rohita
(N = 60)

Range Range Range
Variables
Morphometric

Mean ± S.D S.E of
Mean

Min. Max. Mean ± S.D S.E of
Mean

Min Max. Mean ± S.D S.E of
Mean

Min Max.

TL 229.07 ± 20.85 3.81 190.00 260.00 338.63 ± 27.56 5.03 255.00 375.00 323.13 ± 20.06 3.66 290.00 360.00
FL 199.60 ± 18.11 3.31 170.00 236.00 292.90 ± 35.67 6.51 195.00 347.00 285.43 ± 21.45 3.92 250.00 320.00
Width (BD) 73.97 ± 9.10 1.66 60.00 90.00 146.2 ± 55.9 10.2 77.0 240.0 102.30 ± 6.46 1.18 90.00 120.00
HL 55.53 ± 7.66 1.40 40.00 70.00 86.03 ± 9.37 1.71 62.00 105.00 71.37 ± 5.72 1.04 59.00 85.00
ED 11.700 ± 2.336 0.427 9.000 17.000 11.333 ± 1.583 0.289 10.00 15.000 11.767 ± 1.924 0.351 8.000 17.000
PPL 51.17 ± 6.63 1.21 40.00 68.00 79.23 ± 6.28 1.15 70.00 97.00 72.87 ± 8.59 1.57 53.00 84.00
PAL 129.53 ± 12.68 2.31 110.00 160.00 177.03 ± 22.74 4.15 139.00 235.00 183.43 ± 15.50 2.83 150.00 210.00
PDL 91.400 ± 4.20 0.768 85.000 100.000 112.40 ± 26.82 4.90 70.00 155.00 135.33 ± 12.59 2.30 110.00 153.00
PFL 37.73 ± 6.27 1.14 25.00 50.00 54.733 ± 5.172 0.944 40.000 65.000 13.467 ± 2.315 0.423 30.00 60.00
BPFL 14.733 ± 3.903 0.713 5.000 20.000 15.30 ± 6.58 1.20 5.00 45.00 51.20 ± 7.39 1.35 9.000 18.000
LA 29.87 ± 5.85 1.07 12.00 40.00 38.40 ± 5.89 1.07 23.00 50.00 19.867 ± 5.450 0.995 39.000 65.000
BAFL 17.800 ± 3.156 0.576 14.000 30.000 42.53 ± 13.45 2.46 15.00 64.00 19.867 ± 5.450 0.995 10.000 32.000
DFL 36.47 ± 6.81 1.24 25.00 54.00 45.60 ± 12.26 2.24 29.00 65.00 56.73 ± 7.02 1.28 40.00 70.00
BDFL 64.43 ± 7.92 1.45 30.00 72.00 53.43 ± 18.41 3.36 28.00 80.00 62.60 ± 8.40 1.53 42.00 74.00
PPFL 32.767 ± 3.683 0.672 25.000 39.000 49.30 ± 10.53 32.00 48.50 71.00 12.733 ± 2.22 0.407 8.000 16.000
BPPFL 12.900 ± 3.800 0.694 5.000 19.000 9.633 ± 2.414 10.000 6.00 15.000 15.167 ± 3.41 0.623 10.000 25.000
CFL 48.700 ± 4.542 0.829 41.000 60.000 65.87 ± 12.19 31.00 48.50 85.00 77.47 ± 5.95 1.09 62.00 86.00
Meristics
PFR 11.36 ± 2.341 0.427 7.000 16.000 13.900 ± 1.062 0.194 12.000 16.000 11.36 ± 2.34 0.427 13.000 21.000
DFR 17.800 ± 1.448 0.264 13.000 21.0 7.733 ± 27.56 5.03 255.00 375.00 17.800 ± 1.448 0.264 13.000 21.000
AFR 12.733 ± 4.59 4.593 8.000 19.000 17.667 ± 1.688 0.308 12.000 21.000 12.733 ± 4.593 0.839 8.000 19.000
CFR 21.000 ± 1.145 0.209 18.000 23.000 18.967 ± 1.497 0.273 17.00 22.00 21.000 ± 1.14 0.209 18.00 23.00
LLS 34.33 ± 2.35 0.430 31.000 44.000 82.33 ± 17.46 17.46 52.00 110.00 34.333 ± 2.35 0.430 31.000 44.000

Table 5a
Linear regression relationship between total body length (TL) and different morphometric characters for Cyprinus carpio.

Total length and all other variables are taken in mm.
(N = 60)
Total length Morphometric characters Regression coefficients Correlation type

X Y a b r S.E p-value t-test CT

TL TL 42.2 0.687 0.791 0.100 0.001y 3.56 ***
TL FL 16.0 0.2531 0.580 0.0672 0.001y 3.77 **
TL Width (BD) 8.6 0.2050 0.558 0.0576 0.147| 1.49 **
TL HL 4.73 0.0304 0.271 0.0204 0.147y 1.49 *
TL ED 15.8 0.1545 0.486 0.0525 0.006y 2.94 *
TL PPL 56.3 0.3196 0.526 0.0977 0.003y 3.27 **
TL PAL 79.06 0.0539 0.267 0.0367 0.154| 1.47 *
TL PDL �8.68 0.2026 0.674 0.0420 0.000y 4.83 **
TL PFL �11.34 0.1138 0.608 0.0281 0.000y 4.05 **
TL BPFL �1.6 0.1375 0.490 0.0462 0.006y 2.98 *
TL LA 5.37 0.0543 0.359 0.0267 0.052y 2.03 *
TL BAFL �18.39 0.2395 0.733 0.0420 0.000y 5.70 ***
TL DFL 73.1 �0.0378 �0.100 0.0714 0.601| �0.53 –
TL BDFL 11.98 0.0907 0.514 0.0286 0.004y 3.17 **
TL PPFL 1.74 0.0487 0.267 0.0332 0.153| 1.47 *
TL BPPFL 18.38 0.1324 0.608 0.0327 0.000y 4.05 **
TL CFL 15.4 0.0662 0.267 0.0451 0.153| 1.47 *
Note: N = number of fish samples; S.E = standard Error, CT = correlation type, *** shows the strong correlation (r > 70), ** shows moderate correlation (r = 0.51–0.69), *

represent weak correlation (r > 50), – shows negative correlation. | shows insignificant correlation when p > 0.05, y shows significant correlation when p < 0.05.

Table 5b
Linear regression relationship between total body length (TL) and different meristic characters for Cyprinus carpio. Total length and all other variables are taken in mm. (N = 60).

Total length in mm Meristic characters Regression coefficients Correlation type

X Y a b r S.E p-value t-test CT

TL DFR 25.28 0.0326 �0.470 0.0116 0.009y �2.82 *
TL PFR 19.35 0.0349 �0.311 0.0202 0.095y �1.73 *
TL CFR 20.44 0.0025 0.045 0.0104 0.814 | 0.24 *
TL AFR 20.62 0.0344 �0.156 0.0411 0.409y �0.84 *
TL LLS 31.46 0.0126 0.111 0.0212 0.558y 0.59 *
*Note: N = number of fish samples; S.E = standard Error, CT = correlation type, *** shows the strong correlation (r > 70), ** shows moderate correlation (r = 0.51–0.69), *

represent weak correlation (r > 50), – shows negative correlation. | shows insignificant correlation when p > 0.05, y shows significant correlation when p < 0.05.
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Table 6a
Linear regression relationship between total body length (TL) and different morphometric characters for Hypophthalmichthys molitrix.

Total length and all other variables are taken in mm.
(N = 60)
Total length Morphometric characters Regression coefficients Correlation type

X Y a b r S.E p-value t-test CT

TL TL �8.2 0.889 0.687 0.178 0.000 y 5.00 **
TL FL 233 � 0.257 �0.127 0.380 0.505 | �0.68 *
TL Width (BD) 15.1 0.2095 0.616 0.0506 0.000 y 4.14 **
TL HL 6.45 0.0144 0.251 0.0105 0.181| 1.37 *
TL ED 32.5 0.1380 0.606 �18.6 0.000 y 4.03 *
TL PPL 32.5 0.1380 0.438 0.140 0.016y 2.58 *
TL PAL �6.4 0.351 0.361 0.172 0.050 y 2.05 *
TL PDL 30.9 0.0703 0.375 0.0329 0.041y 2.14 *
TL PFL �18.6 0.100 0.419 0.0410 0.021y 2.44 *
TL BPFL 0.8 0.1432 0.375 0.0670 0.041y 2.14 *
TL LA 4.56 0.0150 0.171 0.0163 0.366 0.92 *
TL BAFL 13.3 0.074 0.346 0.0379 0.061| 1.95 *
TL DFL �39.7 0.2429 0.498 0.080 0.005y 3.04 *
TL BDFL �2.6 0.1423 0.320 0.0797 0.085 | 1.79 *
TL PPFL 127.4 � 0.218 �0.327 0.119 0.078 | �1.83 *
TL BPPFL �35.6 0.299 0.678 0.061 0.000 y 4.88 **
TL CFL �7.9 0.138 0.447 0.052 0.013y 2.64 **
Note: N = number of fish samples; S.E = standard Error, CT = correlation type, *** shows the strong correlation (r > 70), ** shows moderate correlation (r = 0.51–0.69), *

represent weak correlation (r > 50), – shows negative correlation. | shows insignificant correlation when p > 0.05, yshows significant correlation when p < 0.05.

Table 6b
Linear regression relationship between total body length (TL) and different meristic characters for Hypophthalmichthys molitrix.

Total length and all other variables are taken in mm.
(N = 60)
Total length in mm Meristic characters Regression coefficients Correlation type

X Y a b r S.E p-value t-test CT

TL DFR �1.34 0.0267 0.646 0.00598 0.000 y 4.48 **
TL PFR 1.78 0.0062 0.162 0.00719 0.391 | 0.87 *
TL CFR 3.07 0.0174 0.321 0.00972 0.084 | 1.79 *
TL AFR 2.22 0.0161 0.263 0.0112 0.161 | 1.44 *
TL LLS 24.1 0.314 0.496 0.104 0.005 y 3.02 *
*Note: N = number of fish samples; S.E = standard Error, CT = correlation type, *** shows the strong correlation (r > 70), ** shows moderate correlation (r = 0.51–0.69), *

represent weak correlation (r > 50), – shows negative correlation. | shows insignificant correlation when p > 0.05, y shows significant correlation when p < 0.05.

Table 7a
Linear regression relationship between total body length (TL) and different morphometric characters for Labeo rohita.

Total length and all other variables are taken in mm.
(N = 60)
Total length Morphometric characters Regression coefficients Correlation type

X Y a b r S.E p-value t-test CT

TL TL �26.7 0.9660 0.903 0.0866 0.000 y 11.15 ***
TL FL 74.0.5 0.0859 0.267 0.0587 0.154 | 1.47 *
TL Width (BD) 61.7 0.0300 0.105 0.0536 0.580| 0.56 *
TL HL 9.05 0.0084 0.087 0.0181 0.646 | 0.46 *
TL ED 54.9 0.0556 0.130 0.0803 0.494 | 0.69 *
TL PPL 92.0 0.283 0.366 0.136 0.047 y 2.08 *
TL PAL �6.4 0.351 0.361 0.172 0.05 y 2.05 *
TL PDL 41.9 0.0107 0.030 0.0684 0.876| 0.16 *
TL PFL 37.6 0.0420 0.325 0.0691 0.080y 0.61 *
TL BPFL 37.6 0.0420 0.114 0.0691 0.548| 0.61 *
TL LA 2.5 0.0536 0.197 0.0503 0.296| 1.06 *
TL BAFL 34.5 0.0689 0.197 0.0649 0.297| 1.06 *
TL DFL 44.6 0.0558 0.133 0.0785 0.483| 0.71 *
TL BDFL 17.1 0.006 0.153 0.0207 0.420| 0.82 *

TL PPFL 17.1 0.0061 �0.036 0.0322 0.852| 0.19 *

TL BPPFL 71.3 0.0190 0.064 0.0560 0.736| 0.34 *

TL CFL 17.0 0.0615 0.254 0.0443 0.176| 1.39 *

Note: N = number of fish samples; S.E = standard Error, CT = correlation type, *** shows the strong correlation (r > 70), ** shows moderate correlation (r = 0.51–0.69), *
represent weak correlation (r > 50), – shows negative correlation. | shows insignificant correlation when p > 0.05, y shows significant correlation when p < 0.05.
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Table 7b
Linear regression relationship between total body length (TL) and different meristic characters for Labeo rohita.

Total length and all other variables are taken in mm.
(N = 90)
Total length in mm Meristic characters Regression coefficients Correlation type

X Y a b r S.E p-value t-test CT

TL PFR 19.35 �0.0349 �0.311 0.0202 0.095 | �1.73 –
TL AFR 20.62 �0.0344 �0.156 0.0411 0.409a | �0.84 –
TL DFR 25.28 0.0326 �0.470 0.0116 0.009 y �2.82 –
TL CFR 20.44 0.0025 0.045 0.0104 0.814 | 0.24 *
TL LLS 31.46 0.0126 0.111 0.0212 0.558 | 0.59 *
*Note: N = number of fish samples; S.E = standard Error, CT = correlation type, *** shows the strong correlation (r > 70), ** shows moderate correlation (r = 0.51–0.69), *

represent weak correlation (r > 50), – shows negative correlation. | shows insignificant correlation when p > 0.05, y shows significant correlation when p < 0.05.
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great strength of fish in the pre-storm season in Pakistan. The
higher K-values toward the start of the stormy season show a most
reasonable period for fish development (Abowei et al., 2009). Dur-
ing the stormy season, the phytoplankton was grown well, which
supports the great dependability of fish (Utete and Chikova,
2013). The higher K-values mean that the fish was utilizing its tak-
ing care source (Abowei et al., 2009; Parida et al. 2013) and how
well the fish was in this water body (Lawson and Oloko, 2013).

The relative condition factor (Kn) is a useful tool to observe the
spawning and feeding behavior of fish. The higher Kn-values spec-
ify the increase in body- weight, either due to tissue growth or
gonad maturation, while lower Kn-values indicate spawning activ-
ity (Zakaria et al., 2000). During this study, it was observed that
mean Kn-values also differed between three species of carp in
the same months. These fluctuations in Kn-values between them
might be attributed to the feeding intensity or gravid condition
(Pervin and Mortuza, 2008).

Morphometric parameters showed a proportional positive
increase with an increase in the length of fish. Ujjania et al.
(2012) also observed a positive correlation in morphometric
parameters with an increase in fish body length. The meristic
counts were almost constant in all the length groups of fish with
different body lengths, so it concludes that the meristic counts
were independent of body length (Talwar and Jhingran, 1992;
Zafar et al. 2002). In comparing of growth rate relationship of
selected fish species of this study, morphometric parameters in
relation to total length were strong in the case of standard length
(b = 1.115) and weak in the case of pelvic fin length (b = 0.146)
for C. carpio, maximum in case of standard length (b = 1.132) and
lowest in pectoral fin length (b = 0.126) for H. molitrix, whereas also
maximum in case of fork length and standard lengths (b = 0.995)
and lowest in the length of caudal peduncle (b = 0.135) for L. rohita.
The higher correlation coefficient ’r’ indicated a positive correlation
in the case of various morphometric characters with the total
length. For C. carpio, correlation coefficient ‘r’ was strong between
total length and fork length (r = 0.79), while weak between total
length and caudal fin length (r = 0.05) but was showing a positive
correlation with total length. For H. molitrix, correlation coefficient
‘r’ was strong between total length vs fork length (r = 0.68), while
weak between total length vs width (r = -0.127) that was showing
a negative correlation with total length. For L. rohita, correlation
coefficient ‘r’ was strong between total length vs fork length
(r = 0.903), while weak between total length and lateral line scales
(r = 0.111) but showing a positive correlation with total length.
Badkur and Parashar (2015) also found a positive correlation for
various morphometric characters regarding an increase in the total
length of Mahseer (Tor peak) in River Narmada. The comparative
perception was also made by Nautiyal and Lal (1988), Bhatt
(1997), and Johal et al. (2003) while considering the morphometric
and meristic characters of Tor putitora from the Ganga River among
Rishikesh and Haridwar. Different natural variables also impact on
morphometric character of fish species, for example, the breeding
8

period as observed by Gould (1966) and Barlow (1961). Tanning
(1944) may likewise observe that unpaired fin and the number of
fin-rays in different fish species were also changed with respect
to polaroid of water at different thicknesses. Thus, the current
study of both morphometric and meristic traits of fresh water carp
fishes of Hub dam of Lasbela demonstrated that the corresponding
development speed of fish species increased with an increase in
fish length and noticed a positive relationship between whole-
body length and various morphometric parameters. Meristic
counts were also a slight increase in relation to body growth in
the current investigation. Moreover, little measured examples,
which have not been reached to grown-up body size additionally
cause contrasts in b-values (Nyanti et al., 2012).

5. Conclusion

From the previous results, it was articulated that the investiga-
tions of the current examination expressed the relationship of
absolute length with other morphological characters C. carpio, H.
molitrix, and L. rohita populace of the Hub dam has fundamentally
corresponded. The positive connection coefficient demonstrated
that there was relative expansion in the morphometric boundaries
in examination with the all-out length. The water quality bound-
aries were likewise broken down and can be said to advance the
development of fishes staying within the framework. It can like-
wise be inferred that the common states of the Hub dam are pos-
itive for the better development of the refined fish. Consequently,
present data can likewise be utilized by fish ranchers for refining
the carp species and fisheries scientists for fish recognizable proof
by utilizing these morphological characters.
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