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ABSTRACT: Length-weight relationship, condition (K) and relative condition factor (Kn) for male, female
and combined sexes of a mugilid species, Mugil incilis were analyzed during the period from January 2014 to
December 2014. During the study, a total of 80 fish samples were collected from the landing sites on Indus
River at district Sukkur that included 48 males and 32 females. All specimens were ranging from 12.0cm to
14.5cm in total length (TL) and 23.2g to 38.5g in body weight (BW). While total length of males ranged from
12.4cm to 14.4cm and body weight 23.2g to 38.1g and female’s total length ranged from 12.0cm to14.4cm and
body weight 25.1g to 38.5g. The result of the present study revealed that a moderate correlation (r>0.60, t-
test; p<0.05) occurred between the length and weight of this species which was found to be significant. The
negative allometric growth pattern (b<3.0) was observed and was found to be highly significant (t-test;
p<0.05) for male, female and for combined sexes. The values of condition factor (K) showed the difference
with increase in size or weight of fish. The Relative condition factor Kn value was found to be one (1.0), which
showed that conditions of the environment of river Indus was suitable for the growth of this species.
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INTRODUCTION

Fishes of the family Mugilidae are commonly named as
“mullets” or “grey mullets”. There are 18 genera and 81
species included in this family according to Nelson
(2006) and Froese and Pauly (2011). This family is
commonly found in marine water but few species live
in fresh water as well. In Pakistan, about 3 genera and
12 species were described by Bianchi (1985), while
Fehmida (2002) had reported 8 species of this family
from Karachicoast. A mugilid species, Mugil incilis of
the family Mugilidae is commonly known as “parassi
mullet”. Zubia and Rehana (2010 & 2011) studied
length-weight relationships (LWRs) and condition
factor (K) of different species of the families i.e.
Lutjanidae and Gobidae on Karachi coast. Hadi et al.
(2011) worked on length-weight relationships (LWRs),
condition factor (K) and relative weight of different
species such as Argyrops spinifer, Epinephelus
coioides, Pomadasys kaakan, Lethrinus nebulosus,

Lutjanus malabaricus at Northern Persian Gulf, and
their work also provided primary information on LWRs
and K for these species from Persian Gulf that later
proved to be  helpful for the fisheries managers  in the
management of other factors in ocean. Obasohan et al
(2012) worked on length-weight relationships (LWRs)
and condition factor (K) of five different species from
Ibiekuma stream at Edo state of Nigeria. Atama et al.
(2013) studied length-weight relationship and condition
factor of six cichlid species of family Cichilidae from
Anambra River, Nigeria.
Lagler (1952) described that the growth pattern in fish
follow cube law and such relationship will be authentic
when fish grow isometrically. In this case, the
regression coefficient (b) value must be equal to 3.0.
But under natural condition, the values of regression
coefficient (b) may fluctuate from 3.0 due to several
factors such as, growth, environmental conditions and
condition of fish (Le-Cren, 1951).
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If the b-value is greater, the growth will be positive
allometric, while, on the other hand, if b-value is less
than 3.0, than growth is negative allometric (Wootton,
1998). Recently, Zubia et al. (2014) also observed that
the condition of Karachi Coast was found to be suitable
for the growth of mugilid species. It is for the first time
in this study, that Mugil incilus was identified and
studied from this point of view.

MATERIAL AND METHODS

A. Sample collection
Total 80 samples of the  mugilid species, Mugil incilus
of the family Mugilidae  were collected from the
landing sites in Indus River at district Sukkur, Sindh,
Pakistan. The study was conducted in the year 2014
(from January 2014 to December 2014). During the
study, about 48 males and 32 females were collected
and identified. All specimens were identified by FAO
field guide to species level (Bianchi, 1985; Harrison
and Senou, 1999). Total length was measured in
centimeters from tip of the snout to the end of the

caudal fin by using measuring scale, while whole body
weight of each sample was calculated in grams through
the digital balance. In order to confirm whether length
and weight were linearly correlated to each other,
Regression coefficient (b = 3.0), coefficient of
correlation (r-value) and t-test at 5% significant level
(0.05) were used  to test the null and alternate
hypothesis  by using formula followed by Zubia et al.
(2014) as follows;

Log Wt = log a + log b TL

Where Wt is Weight in grams; TL is total body length
in cm; b is regression coefficient; a is
intercept/constant. All statistical analysis was carried
out by using Minitab Software version 17.0.

RESULTS

The results of Length-weight relationship (LWRs),
condition and relative condition factors for the male,
female and combined sexes of Mugil incilus were
presented in Tables 1-3 and figures 1-6.

Table 1: Regression parameters of the length-weight relationship (W=a. TLb) of the Mugil incilus.

Sex N Length range
(cm)

Mean± S.D Weight
range (g)

mean± S.D Regression parameter t-test p-value

Max Min Max Min a b r
Combined
sexes

80 14.5 12.0 13.4± 0.53 38.5 23.2 31.87± 4.235 -42.3 5.46 0.68** -40.7 0.00 α

Male 48 14.4 12.4 13.4± 0.49 38.1 23.2 30.37± 4.40 -51.5 6.11 0.69** -28.8 0.00 α

Female 32 14.5 12.0 13.5± 0.57 38.5 25.1 32.4± 3.71 -26.9 4.38 0.67** -31.7 0.00 α

Note: Length (TL) in cm; Weight (Wt) in g; N = sample size; S.D = Standard deviation. *** shows the strong correlation
(r>0.70); ** shows moderate correlation (r>0.60); * represent weak correlation (r>0.50); NS = not significant (when p>0.05); a:
shows significant at 5% level (when p<0.05).

Table 2: Regression parameters of the length-weight relationship (log W=log a+log b L) of the Mugil incilus.

Sex N Log TL
(cm)

Mean± S.D S.E
(b)

Log Wt
range (g)

mean± S.D Regression parameter t-test p-value GT

Max Min Max Min Log a Logb r-values

Combined
sexes

80 1.16 1.07 1.13± 0.02 0.004 1.58 1.36 1.48± 0.06 -1.19 2.38 0.67** -329.9 0.00α -

Male 48 1.15 1.09 1.12± 0.02 0.006 1.58 1.36 1.47± 0.06 -1.58 2.71 0.69** -239.5 0.00α -

Female 32 1.16 1.07 1.13± 0.02 0.006 1.58 1.39 1.51± 0.05 -0.57 1.84 0.67** -247.0 0.00α -

Length (TL) in cm; Weight (Wt) in g; N = sample size; S.D. = Standard deviation.
*** shows the strong correlation (r>0.70); ** shows moderate correlation (r>0.60); * represent weak correlation (r>0.50); NS =
not significant (when p>0.05); α: significant at 5% level (when p<0.05); s represent positive allometric pattern of growth (b>3.0);
ˉ shows negative allometric pattern of growth (b<3.0); GT = growth type.
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Table 3: Condition factor (K) and Relative condition factor (Kn) values of the Mugil incilus.

Sex N TL range (cm) Wt range (g) Condition factor
(K)

Mean (K) Relative condition factor
(Kn)

Mean
(Kn)

Max Min Max Min Max Min Max Min
Combined sex 80 14.5 12.0 38.5 23.2 1.516 0.837 1.27 1.1 0.7 1.0*

Male 48 14.4 12.4 38.1 23.2 1.516 0.837 1.26 1.2 0.7 1.0*

Female 32 14.5 12.0 38.5 25.1 1.479 0.862 1.31 1.1 0.7 1.0*

Length (L) in centimeters; Weight (Wt) in grams; N = sample size; *shows the good condition factor Kn.

Fig. 1. Linear regression relationship between TL vs Wt (Combined sexes) of Mugil incilus.
(Wt = -4231 + 5.462TL).

Fig. 2. Linear regression relationship between log TL vs log Wt (Combined sexes) of Mugil incilus.
(Wt log = -1198 + 2.382TL log).
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Fig. 3. Linear regression relationship between log TL vs Wt  of Male of Mugil incilus.
(Wt  = -5154 + 6.112TL).

Fig. 4. Linear regression relationship between log TL vs log Wt of Male of Mugil incilus.
(Wt log = -1.586 + 2.719TL log).

The results of the present study revealed that the
relationship between length and weight (LWRs) for the
male, female and combined sexes was  moderate
(r<0.60) but highly significant (t-test; p<0.05). The
values of regression coefficient (b-values) of LWRs
calculated by cube law revealed that negative allometric
pattern of growth (b<3.0; p<0.05) was present for the

male, female and combined sexes of Mugil incilus as
shown in Table 2.
The values of condition (K) and Relative condition
factors (Kn) for male, female and combined sexes were
separately calculated as shown in Table 3. The average
value of Relative condition factors (Kn) was equal to
1.0, which revealed that these fishes were in good
condition.
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Fig. 5. Linear regression relationship between  TL vs Wt  of Female of Mugil incilus.

Fig. 6. Linear regression relationship between  TL vs log Wt  of Female of Mugil incilus.

DISCUSSION

In the present study, the length-weight relationship was
found to be moderate (r>0.60) but highly significant (t-
test; p<0.05) for the male, female and combined sexes
of Mugil incilus which was in agreement with Zubia et
al. (2014) who also reported highly significant
correlation between length-weight relationship for
male, female and combined sexes of  four different
mullet species on Karachi Coast, it means that if the

length increases then the body weight will also
increase accordingly. Similar positively correlation was
found between the length and weight of gold spot
mullet, Liza Persia by Renjini and Nandan (2011) from
Cochin estuary. Present work indicates that Mugil
incilus did not fulfill the condition of cube law (b<3.0)
and the same result was reported by Torres (1991),
Raizada et al. (2005) and shafi and Yousuf (2012).
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Furthermore, present study also revealed the significant
differences in the values of regression exponent (b) for
the male, female and combined sexes of Mugil incilus.
For instance, males of Mugil incilus had high value of
regression exponent (b = 2.71) as compared to female (b
= 1.84), which was in accordance with Yousuf and
Firdous (2001) and Zubia et al. (2014)  who also
reported similar results for male. While in contrast,
Hatikaktoa and Biswas (2004) reported the high value of
regression exponent for female than male for the specie
Oreochromis mossambicus from a domestic pond in
Nazira, Upper Assam. Renjini and Nandan (2011)
showed that the value of regression exponent (b) for
mullet species, Liza persia was close to isometric value
(b = 3.0) and indicated that this species show isometric
growth. The ideal state of regression exponent (b) was
3.0, which shows isometric growth but it get fluctuated
due to different reasons e.g. availability of food, age of
fish, maturity stages, suitable temperature, growth rate,
sampling procedure, time of sampling (Weatherley and
Gills, 1987; Ama-Abasi 2007). The Condition factor(K)
will also be constant when the length and weight is
directly proportion to each other (Salam et al., 2015),
but the b-values for male, female and combined sexes of
Mugil incilus in this study were less than ideal value that
is 3.0,  so the growth was negatively allometric. The K-
values were also influenced by sexual maturity stages
and seasonal change (Renjini and Nandan, 2011).
The relative condition factor (Kn) indicates the
condition of fish (Lr-Cren, 1951; George et al, 1985).
When Kn is greater or equal to 1.0, then it indicates that
the condition of fish environment is good. On the other
hand, if the Kn value is less than one it depicts that
environmental conditions  are not good. As the average
value of Kn for Mugil incilus in this study was found to
be 1.0 for male, female and combined sexes,   it showed
that conditions of River Indus were good for the growth
and survival of this species which was in agreement
with Zubia et al. (2014) who also reported the similar
conditions (Kn =1.0) for four mullet species on Karachi
coast.

CONCLUSIONS

The study of length-weight relationships for the male,
female and for both sexes combinly of the species Mugil
incilus revealed negative allometric pattern of growth (b
< 3.0). While the  Kn value was equal to the expected or
standard value (Kn = 1) which shows this species was
in good environmental conditions in River Indus.

Hence, the analysis of length-weight relationship
(LWRs), condition and relative conditions factors
proved to be very  helpful tools in the research of
fisheries that later could be used in fisheries biology,
fisheries management, estimation of heath condition and
growth pattern of fish and assessment of fish stock
(Gomiero and Braga, 2003; Froese, 2006; Gomiero et
al., 2008; Zubia et al., 2014). The relative condition
factor (Kn) gives idea about  fish’s physiological status
and is also useful to compare feeding, climate and other
condition of a fish (Le-Cren, 1951; Lizama and
Ambrosio, 2002).

REFERENCE

Ama-Abasi, D. (2007). A review of length-weight
relationship and its parameters in Aquatic
species. Proceeding of the 22nd Annual
Conference of the Fisheries Society of Nigeria,
Kebbi, Kebbistate , Nigeria. pp. 240-244.

Atama, C.I., Okeke, O.C., Ekeh, F.N., Ezenwaji, N.E. et
al., (2013). Length-weight relationship and
condition factor of six cichlid (Cichlidae:
Perciformes) species of Anambra river, Nigeria,
Journal of fisheries and aquaculture, 4(2): 82-
86.

Bianchi, G. (1985). FAO species identification sheets
for fishery purposes. Field guide to the
commercial marine and brackish water species
of Pakistan. Prepared with the support of
PAK/77/033 and FAO (FIRM) Regular
Programme. Rome, FAO, pp. 200.

Froese, R. and Pauly, D. (2011). Fish Base Version
02/2011.

Fahmida, I. (2002). Mullets of Korangi Creek. Karachi.
Rec Zoological Survey Pakistan, 14: 11-18.

Froese, R. (2006). Cube law, condition factor and
weight-length relationships: history, meta-
analysis and recommendations. Journal of
Applied Ichthyology, 22: 241-253.

Gomiero, L.M. & Braga, F.M.S. (2003). Relação peso-
comprimento e fator de
condiçãopara Cichla cf. ocellaris eCichlamonocu
lus (Perciformes, Cichlidae) no reservatório de.

Gomiero, L.M., Villares Junior, G.A. & F. Naous.
(2008). Relação peso-comprimento e fator de
condição de Cichlakelberi (Perciformes,
Cichlidae) introduzidosem um lago artificial no
Sudestebrasileiro. Acta Scientiarum Biological
Sciences, 30: 173-178.



Khawar, Kalsoom, Masood, Hasan, Iqbal, Razzaq and Rehman 799

George, J. P., Sharma, A.K., Venkatshvaran, K., Sinha,
P.S.R.K.,Venogopal, G. and Birader R. S.
(1985). Length –weight relationship and
relative condition factor in Cirrhinus mirgala
and Labeo rohita from a sewage-fed tank. The
Annals of Zoology, 23(2): 79-90.

Hadi, R., Moslem, D., Seyed, Y.P., Mohamad, J.S.,
Mehdi, B. and Reza, D. (2011). Length-
Weight relationships, condition factors and
relative weight of five species of Bushehr
waters, Northern Persian Gulf. African Journal
of Biotechnology, 10(82): 19181-19186.

Harrison, I.J. and Senou, H. (1999). The living marine
resources of the Western Central Pacific, Vol.
4. Bony fishes, Part 2, (Mugilidae-
Carangidae), edited by Carpenter K, Niem
VH, FAO, Rome, Italy.

Hatikakota, G. and Biswas, S.P. (2004). Length-weight
relationship and condition factor of
Oreochromis mossambicus, from a domestic
pond, Nazira, Upper Assam, In: Fishery
Management: Arvind Kumar (eds). S.K.M.
Univrsity, Dumka, A.P.H. Publication
corporations-New-Delhi-110 002, pp.223-232.

Lizama, M.A.P. & Ambrósia, A.M. (2002). Condition
factor in nine species of fish of the Characidae
family in the upper Paraná River floodplain,
Brazilian Journal of Biology, 62: 113-124.

Lagler, K. F. (1952). Fresh water fishery biology. WC
Brown Company, Dubuque, Iowa, pp.360.

Le-Cren, E. D. (1951). The length-weight relationships
and seasonal cycle in gonad weight and
condition in the perch (Perca fluviatilis).
Journal of Animal Ecology, 20: 201-219.

Obasohan, E.E., Imasuen, J.A. and Isidahome, C. E.
(2012). Preliminary studies of the length-
weight relationships and condition factor of
five fish species from Ibiekuma stream,
Ekpoma, Edo state, Nigeria. Journal of
agriculture research and development, 2(3):
061-069.

Raizada, S., Chadha, N.K, Ali, Mushraf, K.A. and
Javed, H. (2005). Length weight relationship
of milk fish, Chanos chanos (Forskal) reared
in inland saline ground water. Indian. J. Fish.,
52(1): 115 – 117.

Renjini, P.K. and Nandan, S. B. (2011). Length-weight
relationship, condition factor and
morphometry of gold spot mullet Liza Persia
(Hamilton 1822) from Cochin estuary, Indian
Journal of Geo-Marine Sciences, 4: 567-571.

Shafi. S and Yousuf. A.R. (2012). Length-weight
relationship and condition factor in Puntius
conchonius (Hamilton, 1822) from Dal Lake,
Kashmir. International Journal of Scientific
and Research Publications, 2(3): 1-4.

Salam, A.,Naeem, M. and Kauser, S. (2005). Weight
length relationship and Condition factor
relationship of fresh water wild Puntius chola
from Islamabad, Pakistan. Pakistan Journal of
Biol. Sic., 8(8): 1112-1114.

Weatherley, A.H. and Gills, H.S. (1987). The biology
of fish growth. Academic Press, London, UK,
pp. 443.

Wootton, R.J. (1998). Ecology of teleost fishes. 2nd

edition. Chapman and Hall. Upper Saddle
River, New Jersey, USA.

Yousuf, A. R. and Firdous, G. (2001). Food spectrum
of Mirror carp in a deep mesotrophic
Himalayan lake. J. of Research and
Development, 1: 60 – 66.

Zubia, M., and Rehana, Y.F. (2010). Length-weight
relationship and condition and relative
condition parameters of Lutjanus species of
the family Lutjanidae collected from Karachi
fish harbor, Karachi, Pakistan. International
journal of biology and biotechnology, 7: 505-
509.

Zubia, M. and Rehana, Y.F. (2011). Frequency
distribution pattern, length-weight relationship
and condition factor of four species of family
Gobiidae (order Perciformes) collected from
Korangi fish harbor, Karachi, Pakistan.
International journal of biology and
biotechnology, 8: 47-53.

Zubia,  M., Rehana, Y., Muhammad, S.H., Omer, M.T.,
Lakht-e-Zehra, Adeyemi, S.O. (2014). Length-
Weight Relationship, Condition and Relative
Condition Factor of Four Mugilid Species
(Family mugildae) from the Karachi Coast of
Pakistan. J Coast Dev., 17(385): 1-6.


