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i Abstract: 110 juvenile samples of introduced Pangasius, 0.64 g in mean body weight and 5.03 cm in mean total length (TL), were
1 analyzed for length-weight relationships (LWR). Strong correlation (P < 0.001) with r-value 0.940 exited in LWR, and calculated slope
| value (b) 3.05, specified isometric growth pattern in studied Pangasius. Various studied morphometric parameters were also strongly
! correlated (P < 0.001) with total length (TL) and body weight of Pangasius. TL of the fish indicated strongest correlation (r = 0.982)
1 with standard length, while it was weakest with head length (r = 0.349). However, condition factor remained constant in the present
1 work. To the best of our knowledge, no research work is carried out on LWR of Pangasius up till from Pakistan. This study will supply
I first reference from Pakistan in literature, which will be very valuable for management and development of Pangasius in Pakistan.
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To identify and classify fishes, taxonomists and
ichthyologists use various morphometric characteristics
and measurements, including body length, head length,
depth and fin lengths. These morphometrics are
frequently provided as a proportion of total, standard
and fork length of the fish (Howe, 2002). Information
on the relationships among body weight and several
body measurements is necessary in fisheries biology.
However, length-weight relationships (LWR) is one of
the most widely used method. It offer fundamental
information, being useful to compare between-region
comparisons growth, to estimate the length of an
individual fish of known weight or vice versa (Forese,
1998), to evaluate the isometric and allometric growth
pattern in fish (Naeem et al., 2012) and also for early
selection of the fish for breeding (Eyduran et al., 2010).
Thus, LWR has both applied and basic uses (Picter and
Hart, 1982). Moreover, length relationship among
different measurement parameters is also significant
tool in fisheries for comparative growth and
management (Moutopoulos and Stergiou, 2002).

Condition factor (K) is also greatly assessed in fish
biology and fisheries management. The well-being state
of the fish can be inferred with a condition factor
(LeCren, 1950). It is calculated from the relationship
between the weight of a fish and its length, with the
intention of describing the “condition” of that individual
fish (Froese 2006). Furthermore, it can also be used in
assessing the well-being of fish (Zamani-Faradonbe
etal., 2015).

Several factors, like age, food availability and its
source, physiochemical parameters of water for fish
growth and sexual maturity of fish, may influence on K-
value (Gomiero, 2005; Alam et al., 2014).

Pangasius (Family: Pangasiidae), has grown to be a
profitable Asian catfish that was expanded to be
cultured in different vicinities of Thailand. It s
extensively preferred for human consumption for its
sweet taste and tender flesh. Pangasius has also
introduced and cultured in many countries and still its
demand has been rising (FAO-GLOBEFISH, 2014) due
to its striking characters such as low-fat content and
white flesh (Orban et al., 2008).

Thus, the current work aims at to estimate the
relation of body length and weight of Pangasius with
different morphometric measurements and condition
factor. The finding of this research work will be
supportive to ichthyologists and taxonomists for further
studies from various regions of the world.

2. MATERIALS AND METHODS

One hundred and ten, randomly selected fish
specimens were used in the present study, which were
brought from Thailand to Pakistan. After arrival the
laboratory, the fish were weighted (g) on an electric
balance and different length measurements (cm)
(Table 1) were taken. Data was transformed into
logarithm by using MS-Excel 2007 for Windows
2007.This logarithm- transformed data was then used
for further analysis of length-weight (LWR) and length-
length relationships (LLR) by:

LogY=a+DbLogX
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where ‘a’ and ‘b’ are constants of the relationship,
representing the intersect part of the "Y" axis and slope
of the equation, respectively.
Condition factor (K), the degree of wellbeing, was
calculated by:

K = W/(TL)* x 100

Statistical analysis have been considered highly
significant at P<0.001 (***), significant P<0.05 (**),
and least significant P<0.01(*).

3. RESULTS AND DISCUSSION

Table 1 represents the mean (+ Standard Deviation)
alongwith their respective range values for various body
length measurements (cm), weight (g) and condition
factor (K) of Pangasius. (Table 2 and 3) represent
different statistical parameters of regression analysis
and 95% of confidence level (Cl), when different length
parameters and K-value were analyzed with “TL’ and
‘W’ of Pangasius, respectively for log-transformed
data. The relation between TL with all studied length
parameters was strong at P<0.001, with maximum r-
value 0.964 in TL-SL, and it was significant at P<0.01
for HL , HW and AFB. Slope value (b) remained very
close to 1.00 in case of SL, FL, PtFL, PvFL, AFL with
TL, representing isometric growth, i.e. these parameters
increase in same proportion as total length of the fish
(Table 2). Weight of Pangasius was also found
correlated with all studied length parameters and
condition factor value. Isometric growth pattern was
indicated by TL-W relation, being close to 0.33. Many
studies have reported on relationship between weight
and length of fish in national and international research
publication (Yousaf et al., 2009; Naeem et al., 2010g;

524

Table 1: Central tendency values of various measurement
parameters for Pangasius.

Parameters Mean + S.D Range
Total length(TL) 5.03+0.71 36-71
Wet weight(W) 0.64 +£0.31 0.22- 1.84
Condition Factor(K) 0.47 +0.16 0.31-0.7
Standard length(SL) 4.16 £ 0.58 3.0-5.9
Fork length(FL) 4.46 +0.61 3.3-6.3
Head length(HL) 1.03 +0.06 04-15
Body depth(BD) 0.7+0.09 04-11
Head width(HW) 0.63 £0.20 03-1.1
Body girth(BG) 1.43+0.10 0.8-22
Dorsal fin length(DFL) 0.65 + 0.09 03-1.1
Pectoral fin length(PtFL) 0.57+0.10 0.4-0.9
Pelvic fin length(PvFL) 0.47 £ 0.08 0.2-0.7
Anal fin length(AFL) 0.50+0.10 0.2-0.8
Anal fin base(AFB) 1.03+0.11 05-17
Tail width(Ta.W) 1.01+0.13 06-19
Tail length(Ta.L) 0.90 £0.10 03-19

2010b; 2011a; Mokhtar etal., 2014; Gupta and

Banerjee, 2015). But, as till now, LWR, LLR and K for
Pangasius has not been presented in research
publications from Pakistan. Results of the present study
were compared to other species from previously
published work, in the same aspect. Calculated b value
(3.05) remained extremely close to 3.00 in LWR,
pointed to isometric growth in Pangasius. Earlier,
several studies indicate isometric growth in fish.
However, some recent examples includes, (Hossain
et al. 2006) Karna and Panda (2012) who have also
documented “b” values 3.02 and 3.05 in their studied
catfishes Mystus vittatus and M. gulio respectively, for
combined sexes. However, this b-value may range from
(Bayhan et al., 2008). Length-weight Relationships of
Seven Flatfishes

Table 2: Summary of LWR and LLR for Pangasius.

Equation Relationship 95% ClI 95% ClI r

Parameters ofa Ofb

a b Min Max
W=a+bTL -2.36 3.05 -2.51 -2.22 2.83-3.26 0.940Q ***
K=a+bTL -0.363 0.05 -0.51 -0.22 -0.17-0.26 0.042 "™
SL=a+bTL -0.03 0.92 -0.06 0.01 0.87-0.87 0.964 ***
FL=a +bTL 0.01 0.91 -0.03 0.05 0.85- 0.97 0.948 ***
HL=a+bTL -0.42 0.61 -0.59 -0.25 0.36-0.86 0.426 **
HW=a+bhTL -0.72 0.72 -0.98 -0.46 0.35- 1.09 0.349 **
BG=a+bTL -0.74 1.27 -0.84 -0.65 1.14-141 0.876 ***
BD=a+bTL -1.17 1.45 -1.27 -1.07 1.30-1.60 0.881 ***
DFL=a+bTL -1.04 1.22 -1.19 -0.90 1.00-1.43 0.738 ***
PtFL=a+bTL -0.95 1.00 -1.09 -0.81 0.81-1.20 0.703 ***
PvFL=a+bTL -1.14 1.15 -1.30 -0.98 0.92-1.38 0.687 ***
AFL=a+bTL -1.08 1.1 -1.25 -0.90 0.85-1.35 0.638 ***
AFB=a+bTL -0.91 1.30 -1.09 -0.73 1.05-1.56 0.699 **
Ta.W=a+bTL -0.67 1.96 -0.84 -0.51 0.72—1.19 0.613 ***
Ta.L =a+bTL -1.06 1.43 -1.23 -0.89 1.20-1.67 0.754 ***

r: correlation coefficient, ns: not significant
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Table 3: Regression analyses results when external body parameters studied in relation to wet body weight of Pangasius.

Equation Relationship 95% ClI 95% ClI r
Parameters ofa Ofb
a b
Min Max Min Max

K=a+bW -0.30 0.13 -0.32 -0.28 0.07 0.19 0.381 **
TL=a+bW 0.77 0.29 0.76 0.77 0.27 0.31 0.940 ***
SL=a +bW 0.68 0.28 0.68 0.69 0.26 0.30 0.945 ***
FL=a+bW 0.71 0.27 0.70 0.72 0.25 0.30 0.922 ***
HL=a+bW 0.06 0.22 0.04 0.08 0.15 0.29 0.498 ***
HW=a+bW -0.18 0.18 -0.21 -0.14 0.07 0.30 0.288 *
BG =a+bW 0.24 0.39 0.23 0.25 0.35 0.43 0.874 ***
BD=a+bW -0.05 0.45 -0.07 -0.04 0.40 0.49 0.879 **=
DFL=a+bW -0.11 0.37 -0.13 -0.09 0.30 0.44 0.726 ***
PtFL=a+bW -0.18 0.31 -0.19 -0.16 0.26 0.37 0.714 ***
PvFL=a +bW -0.25 0.36 -0.27 -0.23 0.29 0.43 0.695 ***
AFL=a+bW -0.23 0.33 -0.25 -0.20 0.25 0.41 0.626 ***
AFB=a+bW -0.09 0.39 0.07 0.12 0.31 0.47 0.678 **=
Ta.W=a+bW -0.07 0.30 0.05 0.09 0.23 0.37 0.624 ***
Ta.L=a+bW 0.03 0.38 0.01 0.06 0.30 0.47 0.651 ***

2.5 to 3.5 in fishes. Thus, many studies also reflects a
deviation from 3.00, with negative and positive
allometric growth, e.g. Chu et al. (2012), that may be
due to difference in various factors i.e. environmental
conditions (pH, temperature), health, gonads maturity
and habitat (Muchlisin et al., 2010); none of these have
been considered in the current work. Condition factor
(K) calculated for Pangasius, in the present work,
varied from 0.31 to 0.70, which is lower than that of
Capoeta gibelio (1.021+0.143), but highest value of K
was similar to that of mean value for C. capoeta
(0.075+0.244) (Radkhah, and Eagderi, 2015). The
recorded lower K-value for Pangasius might be due to
less feeding intensity. On the other hand, several studies
(Naeem et al., 2010b; 2011b) reported a non-significant
correlation between TL and K-value. The results for this
relationship were also found insignificant at P < 0.05.

The present work supplies first ever baseline
information on the LWR, LLR and condition factor of
Pangasius which will cooperate in the management and
taxonomy of this fish species.

REFERENCES:

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

Ayoade, A. A. and A. O. O., lkulala (2007). Length
weight relationship, condition factor stomachcontents of
Hemichromis bimaculatus, Sarotherodon melanotheron
and Chromidotilapia guentheri (Perciformes:Cichlidae)
in Eleiyele Lake, Southwestern Nigeria. Rev. Biol. Trop.
(Int. J. Trop. Biol.), 55 (3-4): 969-977.

Bolger, T. and P. L. Connoly, (1989). The selection of
(Pisces: Pleuronectiformes) from Aegean Sea. Turk. J.
Fish. Aquat. Sci., 8: 377-379.

Chu, W. S., Y. Y. Hou, Y. Ueng, and J. P. Wang (2012).
Length—weight relationships of fishes in Chi-gu black-
spoonbill reserve area of Taiwan. J. Appl. Ichthyol., 28:
150-151.

Eyduran, E., M. Topal and A. Y. Sonmez (2010). Use of
factor scores in multiple regression analysis for
estimation of body weight by several body
measurements in brown trouts (Salmo trutta fario). Int.
J. Agric. Biol., 12: 611-615.

Fagade, S. O. (1979). Observation of the biology of two
species of Tilapia from the Lagos lagoon Nigeria. Bull.
Inst. Fond Afr. Nore (Ser. A), 41: 627-658.

FAO-GLOBEFISH (2014). World Wide Web electronic

publication.  Pangasius - June 2014. http://www.
globefish. org/pangasius-june-2014.html suitable

indices for the measurement and analysis of fish
condition. J. Fish Biol., 34: 171-182.

Froese, R. (1998). Length-weight relationships for 18
less-studied fish species. J. Appl. Ichthyol. 14: 117-118.

Froese, R. (2006). Cube law, condition factor and
weight—length relationships: history, meta-analysis and
recommendations. J. Appl. Ichthyol., 22: 241-253.

Gomiero, L. M. and F.M.S. Braga (2005). The condition
factor of fishes from two river basins in Sao Paulo Stae,
Southeast of Brazil. Acta Scientiae Maringa, 27: 73-78.

Gongalves, J.M.S, L. Bentes, P. G. Lino, J. R. Canario,
A. V. M. and K. Erzini, (1996). Weight-length
relationships for selected fish species of the small-scale


http://www/

M. NAEEM etal,,

demersal fisheries of the south and south-west coast of
Portugal. Fish. Res., 30: 253-256.

Gupta, S. and S. Banerjee, (2015). Length-weight
relationship of Mystus tengara (Ham.-Buch., 1822), a
freshwater catfish of Indian subcontinent. Int. J. Aqua.
Biol. 3(2): 114-118.

Hossain M.Y., Z. F. Ahmed, P. M. Leunda, S. Jasmine,
J. Oscoz, R. Miranda and J. Ohtomi (2006). Condition,
length-weight and length-length relationship of the
Asian striped catfish Mystus vittatus (Bloch, 1794)
(Siluriformes: Bagridae) in the Mathabhanga River,
southwestern Bangladesh. J. Appl. Ichthyol., 22(4):
304-307.

Howe, J. C. (2002). Standard length: not quite so
standard. Fisheries Research, 56: 1-7.

Karna S. K., S. Panda (2012). Length-Weight
Relationship (LWR) of 20 fish Species in Chilika
Lagoon, Odisha (India). Asian J. Exp. Biol. Sci., 3(1):
243-246.

LeCren, E.D. (1951). The length-weight relationships
and seasonal cycle in gonad weight and condition in the
perch (Perca fluviatilis). J. Animal Ecol., 20: 201-219.

Mokhtar, M. A., O. M. Farah and S. M. Ali (2014).
Length-weight and some Morphometric Relationships
of Hababir (Lutjanus ehrenbergii) from Sudanese Red
Sea Coast. Sci. J. King Faisal Univ. (Basic and Appl.
Sci.), 15(2): 41-53.

Moutopoulos D. K., K I.Stergiou (2002). Length-weight
and length-length relationships of fish species from
Aegean Sea (Greece). J. Appl. Ichthyol., 18: 200-203.

Muchlisin Z. A., M. Musman and M. N. S. Azizah
(2010). Length-weight relationships and condition
factors of two threatened fishes, Rasbora tawarensis and
Poropuntius tawarensis, endemic to Lake Laut Tawar,
Aceh Province, Indonesia. J. Appl. Ichthyol., 26(6):
949-953.

Naeem, M., A. Salam, Q. Gillani and A. Ishtiaq
(2010a). Length-weight relationships of Notopterus
notopterus and introduced Oreochromis niloticus from
the Indus River, southern Punjab, Pakistan. J. Appl.
Ichthyol., 26: 620.

Naeem, M., A. Salam, A. Ishtiag and S. Shafique
(2010b). Length- Weight And Condition Factor
Relationship Of Farmed hybrid ( Catla catla & X Labeo
rohita Q) From Multan, Pakistan. Sindh Univ. Res.
Jour. (Sci. Ser.), 42 (2): 35-38.

Naeem, M., A. Salam, M. Ashraf, M. Khalid and
A. Ishtiaq (201l1a). External Morphometric study of
hatchery reared Mahseer Tor putitora in relation to

526

Body size and condition factor from Pakistan. Afr. J.
Biotechnol., 10(36): 7071-7070.

Naeem, M., A. Salam and A. Ishtiag (2011b). Length-
weight relationships of wild and farmed Tor
putitora from Pakistan. J. Appl. Ichthyol., 27(4):
1133-1134.

Naeem, M., A. Zuberi, Z. Hasan, A. Salam, M. Khalid,
M.J. Khan, M.M. Ayaz, M., Ashraf, M.F. Nasir, S.A.
Rasool, M. Aziz, and A. Ishtiaq (2012). Length-weight
and length-length relationships of freshwater wild
catfish Mystus bleekeri from Nala Daik, Sialkot,
Pakistan. Afr. J. Biotechnol., 11(50): 11168-11172.

Orban, E., T. Nevigato, G. Di Lena, M. Masci, I. Casini
and R. Caproni (2008). New trends in the seafood
market. Sutchi catfish (Pangasius hypophthalmus)
fillets from Vietnam: Nutritional quality and safety
aspects. Food Chemistry, 110(2): 383-389.

Pauly, D. (1984). Fish population dynamic in tropical
waters: a manual for use with programmable
calculators. Naga ICLARM Q. 85-95.

Pitcher, T. J. and P. J. Hart. (1982). Fisheries Ecology.
Chapman and Hall, London.

Radkhah, A. and S. Eagderi (2015). Length-weight and
length-length relationships and condition factor of six
cyprinid fish species from Zarrineh River (Urmia Lake
basin, Iran). Iran. J. Ichthyol., 2(1): 61-64.

Safran, P. (1992). Theoretical analysis of the weight—
length relationships in the juveniles. Mar. Biol., 112:
545-551.

Shearer, K. D. (1994). Factors affecting the proximate
composition of cultured fishes with emphasis on
salmonids. Aquaculture, 119: 63-88.

Tesch, F. W. (1971). Age and growth. In: W.E. Ricker
(Ed.), Methods for Assessment of Fish production in
Fresh Waters. Blackwell Scientific Publications,
Oxford: 99-130.

Welcome, R.L. (1979). Fisheries Ecology of Flood
Plain Rivers. Longman Press, London, 317.

Yousaf, M., A. Salam and M. Naeem (2009). Length-
weight and condition factor relationships of wild catfish,
Wallago attu and Sperata sarrwari, from Indus River,
Southern Punjab, Pakistan. J. Appl. Ichthyol., 25:
614-615.

Zamani-Faradonbe, M., S. Eagderi and S. S. Naserabad
(2015). Length-weight relationships and condition
factor of three fish species from Taleghan River (Alborz
Province, Iran). J. Adv. Bot. Zool., 2(3):1-3.


http://www.sciencedirect.com/science/journal/03088146
http://www.sciencedirect.com/science/journal/03088146/110/2

	Naeem, M., A. Zuberi, Z. Hasan, A. Salam, M. Khalid, M.J. Khan, M.M. Ayaz, M., Ashraf, M.F. Nasir, S.A. Rasool, M. Aziz, and A. Ishtiaq (2012). Length-weight and length-length relationships of freshwater wild catfish Mystus bleekeri from Nala Daik, Si...

