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Fresh samples of 15 Seriola dumerili (grade one fish), 15 Pagrus pagrus (second grade) and 15 Liza
ramada (third grade) were collected randomly from the artisanal catch of Al-Hamama fishing area,
eastern Libya, during summer (a total of 45 sample) and winter (a total of 45 sample) of 2015. Total
Length (TL), Total Weight (TW) and Gutted Weight (GW) were measured for each fish to the nearest
0.1 cm and 0.1 g. Average total length of S. dumerili was 32.31 and 36.26 cm in summer and winter in
order (corresponding weights: 968.31 and 1180.79 g), that of P. pagrus was 29.30 and 29.34 cm
(329.09 and 322.13 g) and that of L. ramada was 26.12 and 15.75 cm (288.17 and 131.27 g). The
Length-weight relationships in summer and winter were TW = 0.0385 TL***2, n = 15, R? = 0.9638 and
TW = 0.0029 TL ***"° n =15, R2 = 0.9181 in order for S. dumerili, TW = 0.0532 TL >*13 n=15, Rz =
0.9793 and TW = 0.114 TL>¥% n=15, R2=0.9729 for P. Pagrus and TW = 0.3712 TL**'¥ n=15, R?
=0.9476 and TW = 0.2763 TL "% n=15, R? = 0.9539 for L. Ramada. L. Ramada had the highest
condition factor (Table 2) in winter (K¢ 3.16, K¢ 2.79), followed by S. Dumerili in summer (Kg 2.37,
Kc 2.03) and winter (Kg 2.16, K¢ 1.93). P. Pagrus had the least condition factor in both seasons
(summer: Ky 1.20, K¢ 1.10, and winter Ky 1.23, K¢ 1.17). Differences between summer and winter Kg
and K¢ values were not significant for S. Dumerili and P. Pagrus but were significant for L. Ramada.
Ky and K¢ values were significantly different between the three species except for P. Pagrus in winter
and L. Ramada in summer.

Copyright © 2018, Maree Abuajaila et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted

use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

The length-weight relationship of fish has been used since
1930 (Bond, 1986), first this relation was described by the
cubic parabola W = aL’ but later by the general parabola W =
aL®. The constant b generally ranges from 2 to 4. When it is 3,
the growth is called isometric meaning that weight and length
increase at the same rate. If it is less than 3 the growth is
negative allometric meaning that weight increase at a lesser
rate than length. If it is more than 3 the growth is positive
allometric, weight increases faster than length. Seriola
dumerili (Carangidae, Risso, 1810), Pagrus pagrus (Sparidae,
Linnaeus, 1758) and Liza ramada (Mugilidae, Risso, 1826) are
common fishes in the artisanal catch of Libya (Ali, 2008;
Ibrahim, 2013; Mohamed, 2015; Mohamed et al., 2016 and
Buzaid, 2017). According to retailers of fish markets of Libya
the greater amberjack S. dumerili is a first class fish, the sea
bream P. pagrus is second class and the thin-lipped grey
mullet L. ramada is third class. The objective of the present
study is, establish length-weight relationship and condition
factor for the three fishes in two seasons: summer and winter.

*Corresponding author: Sayed M. Ali,
Zoology Department, Omer Al-Mukhtar University, Albaida, Libya.

METHODS

Collection of fish samples

Fresh samples of 15 Pagrus pagrus, 15 Seriola dumerili and
15 Liza ramada were collected randomly from the artisanal
catch of Al-Hamama fishing area (Fig. 1) during summer (a
total of 45 sample) and winter (a total of 45 sample) of 2015.

The study area

Al-Hamama is a small town, fishing ground and fisheries
harbor that is located in eastern Libya Mediterranean Sea (Fig.
1). Estimated average depth of the shore water is about 2 m
and a maximum depth of 50 m (Reynolds et al. 1995).

Obtained data

Total Length (TL), Total Weight (TW) and Gutted Weight
(GW) of individual fish of the three species were measured to
the nearest 0.1 cm and 0.1 gram. The Length-weight
relationships of the three species were established according to
Le-Cren (1951), Ricker (1975) and Letourneur et al. (1998) as:

e TW=aTL®
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RESULTS

The Length-weight relationship: The Length-weight
relationship of the three fishes in summer and winter is shown
in (Table 1 and Figs. 2 to 7). The relationship of S. dumerili
was isometric in summer (2.8552) and positively allometric in
winter (b = 3.5975). Those of P. Pagrus and L. Ramada in
summer (2.5513, 2.0169) and winter (2.3304, 2.1804) were
negatively allometric. All relationships were strong; R ranged
between 0.9181 and 0.9793.

Table 1. Length-weight relationship of the three fish species in
summer and winter

Species Summer Winter

S. dumerili Y =0.0385X>%>2, R2=0.9638 Y =0.0029X>>" R2=0.918
P.pagrus Y =0.0532X>""P R2=0.979 Y =0.114X>3" R2=0.973
L ramada Y =0.3712X>""%° R2=0.9476 Y =02763X*"%" R2=0.954

The condition factor: L. ramada had the highest condition
factor (Table 2) in winter (Kg 3.16, K¢ 2.79), followed by S.
dumerili in summer (Ky 2.37, K¢ 2.03) and winter (Kr 2.16,
Kc 1.93). P. pagrus had the least condition factor in both
seasons (summer: K¢ 1.20, K¢ 1.10, and winter K¢ 1.23, K¢
1.17). Differences between summer and winter Ky and K¢
values were not significant for S. dumerili and P. pagrus but
were significant for L. ramada. Ky and K¢ values were
significantly different between the three species except for P.
pagrus in winter and L. ramada in summer.

Species and season effect on the condition factors, and
their interactions: The species effect (Table 3) on Fulton and
Clark condition factors was significant between S. dumerili
and L. ramada on one side and P. pagrus on the other hand.

Total weight (g)

Fig. 4.

800
700
600
500
400
300
200
100

y = 0.0532x%5513 o
R*=0.9793
n=15
20 40 60

Total length (cm)

Length-Weight relationship of P. pagrus in summer

Total weight (g)

700
600
500 -
400
300
200
100

y = 0.114x23304 ?
R?=0.9729
n=15 *
e
®
*
10 20 30 40

Total length (cm)

Fig. 5. Length-Weight relationship of P. pagrus in winter

50



8583 Asian Journal of Science and Technology, Vol. 09, Issue, 09, pp.8581-8584, September, 2018

600
- 2.0169
500 y=0.3712x -
. R?=0.9476 . /."
o0
~ 400 n=15 §
£ 3:/
oo /
pm /
g 300 e
£ 200 //. ¢
4 L 4
<
100 /
0
0 10 2 30 40
Total length (cm)

Fig. 6. Length-Weight relationship of L. ramada in summer

500
_. 450 p
< 400 y = 0.2763x21804 /&
] /
w 350 R?=0.9539 P
g 300 n=15
= 250 /
S 200 o
150 /
¢
100 };/’
50 P4
0
0 10 20 30 40
Total length (cm)

Fig. 7. Length-Weight relationship of L. ramada in winter

Table 2. Values of Fulton (Ky) and Clark (Kc¢) condition factors
of the three species in summer and winter

Species Season No Ky Kc
Sum. 15 2.37£0.10° 2.03+0.082°
S. Dumerili Win. 15 2.16+0.12° 1.93+0.097°
Sum. 15 1.20+0.05° 1.10+0.031°
P. Pagrus Win. 15 1.2340.06" 1.17£0.07"
Sum. 15 1.63+0.14° 1.4340.11°
L. Ramada Win. 15 3.16+0.223¢ 2.79+0.174¢

Means within columns carrying different superscripts differed significantly
(p<0.5)

Table. 3. Effect of species on morphometric traits

Species No. of fish Species effect
K|: KC
S. dumerili 30 2.26+0.08" 1.9840.06"
P. pagrus 30 1.2120.04° 1.14£0.04°
L. ramada 30 2.40+0.19° 2.11+0.16*

Means within columns carrying different superscripts differed significantly
(p<0.5)

Table 4. Effect of season on morphometric traits

Season No. of fish Season effect
Kr Kc
Summer 45 1.73 1.52
£0.09° £0.07°
Winter 45 2.18 1.96
+0.15° +0.12°

Means within columns carrying different superscripts differed significantly
(p<0.5)

Table 5. Interaction between species and season on morphometric
traits

Source of variation Ky Kc

Species*season wk o

** = Significant at the 0.01 level

Traits Kr K¢

TL cm .560%* .997**
TWg¢g 230%* 161%*
GWg -.678%* -.490**

**: Correlation is significant at the 0.01 levels
*: Correlation is significant at the 0.05

The season effect (Table 4) on both condition factors was
significant. The interaction (Table 5) between the species and
the season effects was highly significant.

Correlations between traits: Kr and K¢ correlated positively
significantly with TL and TW and negatively with GW at
various magnitude of the correlation coefficient (Table 6).

DISCUSSION

S. dumerili of the present study had the highest length and
weight among the three fishes. Its length and weight ranged
from 17.1 to 47.3 cm corresponding to 137.60 and 2713.80 g.
P. pagrus length range was 16.3 to 39.4 cm corresponding to
74.5 to 691.4g. L. ramada length ranged from 11.1 to 29.4 cm
corresponding to 47.3 to 3912 g. The length-weight
relationship obtained in the present study for Seriola dumerili
was W = 0.0385L>*? and W = 0.0029L**°” in summer and
winter reflecting isometric and positively allometric growth in
order. That obtained for the same species from Al-hamama
coast, eastern Libya by Mohamed, 2015, was W =
0.019*L**"*. Kozul et al., 2008, studied the relation between
length and weight in south eastern Adriatic Sea. They stated
that b = 2.765 and b = 3.001 for pre-adult and adult Seriola
dumerili. Similar result (b = 2.933) was reported for Seriola
dumerili in lagoon of New Caledonia by Kulbicki et al., 1993.
The characteristic high growth rate common to this species
was also pointed out as making it suitable for both open sea
and inland aquaculture (Cavaliere ef al. 1989 and Greco,
1993). Fulton and Clark condition factors reflect the
healthiness of fish. The higher their value the healthier the fish
is. The value of these two factors obtained for Seriola dumerili
in the present study were 2.37and 2.03 in summer and 2.16
and 1.93 in winter in order. Mohamed, 2015, in a one year
study obtained a range of Fulton and Clark condition factors
for pre-adult Seriola dumerili as 2.21-3.15 and 1.54-2.76
consecutively, and 1.03-1.44 and 0.89-1.18 for adult Seriola
dumerili. The variation in the condition factors of fish is
affected by locality, season and feeding activities (Niklosky,
1963; Roo et al. 1999; Gillanders et al. 2010). The length-
weight relationship of P. pagrus of the present study was y =
0.0532x**°"3 and 0.114x**** in summer and winter reflecting
negative allometric growth. The length-weight relationship
established for the same species from Susa coast, eastern
Libya, by Ali, 2008, was W = 0.0228L.*7% indicating negative
allometric growth. Ibrahim, 2013, reported similar relationship
of W = 0.0237L*>""* for the same species from Ain El-
Ghazala, eastern Libya. Ali, 2008, reported that ranges of
Fulton and Clark condition factors for P. pagrus were 0.6-3.73
and 0.57-3.64. Ibraim, 2013, reported the following values for
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the same species: Kr: 0.99-1.44, Kc: 0.89-1.35. In the present
study, the constant b of the length-weight relationship of L.
ramada was 2.01 in summer and 2.18 in winter reflecting
negative allometric growth in both seasons. Khaleefi, 2016,
obtained b values for the same species from Benghazi coast,
eastern Libya Mediterranean Sea, ranging from 2.16 to 3.34
for the same species during December 2014 to November
2015. Mohamed et al., 2016, reported W=0.0161.2.847 from
Ain El-Ghzala lagoon, eastern Libya Mediterranean Sea.
Mehanna, 2006, mentioned that for L. ramada from lake
Bardrwil, Egypt, the exponent b was 3.13. It is known that the
values of the constants a and b differ between species, through
the year, through the spawning season and according to the
degree of fullness of the stomach (Ahemed, 1987). The
condition factors obtained in the present study for L. ramada
were Kg 1.63 and 3.16 in summer and winter, while that for K,
wasl1.43 and 2.97. Similar results were obtained by Khaleefi,
2016, who reported that L. ramada condition factor was high
during summer (1.1152) and low during winter (0.9993).
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