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ABSTRACT
The present study carried out the length-length, length-weight relationships and condition factors of two freshwater
barbs Puntius sophore and Puntius ticto from Padma river of Bangladesh. The length-length relationships with total
length among different body lengths for P. sophore and P. ticto were found highly significant with all “r” values
ranged from 0.888 to 0.997 for P. sophore and 0.897 to 0.996 for P. ticto. The interrelationships among the length
parameters were also found highly significant with all “r” values being >0.872 both for P. sophore and P. ticto. The
length-weight relationship equations were obtained as TW=0.00831TL3.015 for P. sophore and TW=0.00647TL3.021
for P. ticto and found highly significant. The observed (Ko), calculated (Kc) and relative (Kn) condition factors
showed little variation for both the species and maintained fairly same patterns among them. Findings of the present
work would be helpful for fishery managers as well as the sustainable management of freshwater barbs of
Bangladesh as well as other countries of the world.
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INTRODUCTION
There are 260 freshwater fish species in Bangladesh of which SIS (small indigenous fish) are playing a vital role in the
economy and nutrition of the nation (DoF, 2012). Puntius sophore and Puntius ticto commonly known as barbs,
belongs to the family Cyprinidae, are two small indigenous freshwater fish species (SIS) of Bangladesh Rahman
(2005). These species were once abundant in river, streams, canal, beels and ponds. But at present these are endangered
and P. ticto is identified as vulnerable (IUCN Bangladesh, 2000). Morphometric studies are essential to determine the
growth form and growth rate of a species, which is very much important for proper exploitation and management of the
population of a species. To obtain the length-weight relationship and condition factor it is also very much important for
stabilizing the taxonomic characters of the species. Knowledge of the length-weight relationship of a fish is essential to
stock assessment modeling and when evaluating the relative condition of fish among populations (Lai and Helser,
2004). Further length-weight relationships are useful in fishery management for both applied and basic use (Pitcher and
Hart, 1982; Hossain et al., 2006). Condition factor is a quantitative parameter of the state of well-being of the fish that
will determine present and future population success by its influence on growth, reproduction and survival (Hossain et
al., 2006). To eliminate the effects of the length and correlated factors (LeCern, 1951; Doha and Dewan, 1967; Hoque
and Hossain, 1992) the relative condition factor „Kn‟ was calculated. The results of the study will play a vital role for
the proper management and conservation of these species. The results will also help in further studies on the population
assessment of these species in the Padma River and surrounding ecosystems of Bangladesh.
MATERIALS AND METHODS
A total of 800 specimens of P. sophore and 600 specimens of P. ticto were collected from January, 2011 to December,
2011. During the period all the specimens were collected from different fishing areas of Padma River and surrounding
water bodies of Rajshahi. After collection of all specimens were washed well, confirmed to the species level and then
preserved in 10% formalin. Different lengths viz. total length (TL), fork length (FL), standard length (SL), head length
(HL), pectoral length (PL), pelvic length (PvL), anus length (AnL) and anal length (AL) of the fishes were measured to
the nearest 0.01 cm using digital slide calipers, and total weight (TW) was taken on a digital balance with 0.01 g
accuracy. The length-length relationships total length among different body lengths were determined by the method of
least squares to fit a simple linear regression equation as:
Y = a + bX
Where
Y = various body lengths
X = total length
a = Proportionality constant and b = Regression coefficient
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For studying the length-weight relationship the following exponential equation (LeCren, 1951) was used.
TW = aTLb
Where, „TW‟ is the total weight (expressed in g); „TL‟ is the total length (expressed in cm); „a‟ is a coefficient
related to body form and „b‟ is an exponent indicating isometric growth when equal to 3 and indicating
allometric growth when significantly different from 3.
The parameters „a‟ and „b‟ of the exponential curve were estimated by linear regression analysis over logtransformed data expressed as:
log TW = log a + b log TL
The values of the constant „a‟ and „b‟ of the linear regression was determined by the following equations
(Rounsefell and Everhart, 1953; Lagler, 1966):
log a =  log TW   log TL   log TL  (log TL  log TW ) and,

N   log TL2  ( log TL) 2
 log TW  N  log a
b=
 log TL
Where, „N‟ indicates the number of specimens.

For finding out the condition factor the formula for observed value (Ko) and (Kc) for calculated value is, TW = KTL3,
which can be written as, Ko =

TW
TL3

Relative condition factor was determined by using the formula
K n=

TW
TW
, Or, Kn =
n
aL
TW

Where, TW = Observed total weight, TW = Calculated total weight
All sorts of statistical analysis were calculated by using the computer software SPSS Version 11.5.
RESULTS AND DISCUSSION
Length-length relationships: The regression equation of length-length relationships are established for P. sophore and
P. ticto and presented in the Table 1.
Table 1: Length-length relationships with total length among different body lengths of P. sophore and P. ticto
Name of Species

P. sophore
TL±SE = 65.35±0.39 mm
N = 800

P. ticto
TL±SE = 93.41±0.42 mm
N = 600

Relationship
Parameters
FL
SL
HL
PL
PvL
AnL
AL
FL
SL
HL
PL
PvL
AnL

Mean ± SE
(mm)
57.58±0.34
50.74±0.30
14.63±0.10
15.74±1.51
24.83±0.16
36.69±0.23
34.72±0.23
81.64±2.19
71.38±1.90
21.65±0.46
20.24±0.33
34.61±1.28
41.47±11.45

Y = 0.8576x + 1.5369
Y = 0.7701x + 0.4436
Y = 0.178x + 2.8959
Y = 0.208x + 0.6486
Y = 0.3914x - 0.7459
Y = 0.5767x - 0.9994
Y = 0.5667x - 2.3118
Y = 1.4759x - 56.293
Y = 1.0176x - 23.607
Y = 0.5456x - 29.386
Y = 0.2282x - 1.0538
Y = 0.7158x - 32.158
Y = 0.1546x + 26.756

Coefficient of
Correlation ‘r’
0.997
0.997
0.888
0.912
0.976
0.985
0.971
0.996
0.991
0.897
0.902
0.921
0.963

AL

39.40±10.65

Y = 0.279x + 13.149

0.954

Regression equation

** Correlation is significant at the 0.01 level.
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The result revealed the symmetrical growth in relation to different body lengths i.e. the relationships with TL among
FL, SL, HL, PL, PvL, AnL and AL. It is observed that the equations are highly significant with all „r‟ values being
>0.888 for P. sophore and >0.897 for P. ticto. The interrelationships among aforementioned length parameters were
also found highly significant (P<0.01) with all „r‟ values being >0.872 (Table 2). The values of the equations clearly
revealed that the lengths of the body parts are proportional to the total length which agreed with Tandon et al. (1993).
The findings of the length-length relationship analysis of both species are similar to the findings of Bhuiyan and
Biswas (1982), Hoque and Hossain (1992), Sinovćić et al. (2004), Hossain et al. (2006), Dadzie et al. (2008) and Dars
et al. (2012).
Table 2: Correlation matrix (values of r) of different body lengths of P. sophore and P. ticto
Name of
Species

Length
TL
FL
parameters
TL
1.000
FL
0.997
1.000
SL
0.997
0.996
HL
0.888
0.875
P. sophore
PL
0.912
0.908
PvL
0.976
0.971
AnL
0.985
0.981
AL
0.971
0.966
TL
1.000
FL
0.996
1.000
SL
0.991
0.992
HL
0.897
0.892
P. ticto
PL
0.902
0.901
PvL
0.921
0.934
AnL
0.963
0.967
AL
0.954
0.949
** Correlation is significant at the 0.01 level.

SL

HL

PL

PvL

AnL

AL

1.000
0.892
0.910
0.972
0.982
0.968

1.000
0.872
0.900
0.896
0.890

1.000
0.935
0.922
0.909

1.000
0.978
0.963

1.000
0.985

1.000

1.000
0.872
0.913
0.918
0.948
0.937

1.000
0.884
0.906
0.898
0.901

1.000
0.941
0.913
0.905

1.000
0.982
0.951

1.000
0.931

1.000

Length-weight relationships: The relationship between length and weight is influenced by a number of factors.
Length-weight data of each species was considered to establish the length-weight relationship. The characteristics of
total length and weight, parameters „a‟ and „b‟ of the relationship, 95% confidence limit of „b‟, correlation of coefficient
(r) and growth types are presented in Table 3.
Table 3. Descriptive statistics and changes in parameters of the LWR for P. sophore and P. ticto
based on TW =aTLb

Note:

Total Weight
Characteristics
Range
Mean±SE
(g)
(g)

Parameters of the Relationship
a

b

bCL95%

r

Growth
Type

P. sophore

Total Length
Characteristics
Range
Mean±SE
(mm)
(mm)
37.1689.22

60.07±0.43

0.64-9.58

2.99±0.06

0.00831

3.015

2.95-3.19

0.981

A+

P. ticto

Name
of
Species

49.5096.20

91.12±0.48

0.95-8.95

7.65±0.12

0.00647

3.021

2.99-3.11

0.989

A+

a, proportionality constant; b, slope of the relationship; CL, confidence limits; r, correlation of co-efficient; A+,
positive allometric growth.
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The result indicated positive allometric growth for both the species (TW=0.00831TL 3.015 for P. sophore) and
(TW=0.00647TL3.021 for P. ticto) that adequately adjusted to the exponential equation. Bhuiyan and Biswas (1982),
Johal et al. (1989), Hoque and Hossain (1992), Moutopoulos and Stergiou (2002), Kiran et al. (2004), Oscoz et al.
(2005), Cicek et al. (2006), Esmaeili and Ebrahimi (2006), Froese (2006), Tarkan et al. (2006), Aguirre et al. (2008),
Arshad et al. (2008) and Ferreira et al. (2008) observed that the value of exponent „b‟ usually lies between 2 and 4 and
an ideal fish maintain the shape b=3. The value of „b‟ will be exactly 3.0 when the growth is isometric (Allen, 1938;
Ricker, 1963). The seasonal and sex dependent „b‟ values of the present analysis were found in between 2.960-3.297 and
3.008-3.052 respectively that very close to exact value 3. Therefore, the fishes do follow the cube law. The reason behind
may be the observed specimen were the inhabitants of quite good environment and gravid females were more in the samples
(LeCren, 1951).
Condition factors: The mean values of Ko, Kc and Kn were obtained as 1.54, 1.58 and 0.97 respectively for P. sophore;
and 1.05, 1.11 and 0.94 for P. ticto. In the present study the observed (Ko), calculated (Kc) and relative (Kn) condition
factors showed little variation for both the species and maintained fairly same patterns among them (Table 4).
Table 4. The mean values of observed (K0), calculated (Kc) and relative (Kn) condition factors
of P. sophore and P. ticto

P. sophore

Total length
mean±SE (mm)
65.35±0.39

Total weight
mean±SE (g)
4.29±0.02

Mean
K0
1.54±0.06

Mean
Kc
1.58±0.20

Mean
Kn
0.97±0.11

P. ticto

93.41±0.42

8.55±0.30

1.05±0.10

1.11±0.25

0.94±0.10

Species

Similar result is also observed by Bhuiyan and Biswas (1982) in Puntius chola, Afroze et al. (1992) in
Amblypharyngodon mola, Hoque and Hossain (1992) in Mystus vittaus, Alam et al. (1994) in Ailia coila, Mortuza and
Mokarrama (2000) in Botia lohachata, Šantić et al. (2006) in Trachurus mediterraneus and Dadzie et al. (2008) in
Parastromateus niger. Niimi and Morgan (1980) suggested that the variation in the morphometric characters among the
same species may occur due to ecological factors. So, from the above morphometric studies more reliable characters
have been come out to know the growth pattern of the specimens. The study presented the basic information on lengthlength relationships, length-weight relationships and condition factors of two freshwater barbs which would be useful
for fishery managers as well as the sustainable management. Findings of the present work will help in further research
of the other freshwater barbs of Bangladesh as well as other countries of the world.
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