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Abstract: The studies on length-weight relationships (LWR), condition factors (K) and sex-ratio of Nile tilapia,
Oreochromis niloticus in Wadi Hanifah, Riyadh, Saudi Arabia was conducted from September 2011 to August
2012. A total of 575 specimens were collected from different sample stations using different types of net and
by angling. The fishes were ranged from 76-273 mm, 69-261 mm and 69-273 mm in length for male, female and
combined sex respectively, while weight ranged 14.8-430 g for male, 13.1-402 g for female and 13.1-430 g for
combined sex. The values of regression coefficient for length-weight relationship are 3.16, 2.98 and 3.01 for male,
female and combined sex respectively. This indicated that positive allometric growth for all sexes. The mean
values of condition factor were calculated as 1.16, 1.02 and 1.09 for male, female and combined sex respectively
that indicated healthy condition of fish. There is no significant different in male and female distribution of O.
niloticus in Wadi Hanifah.
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INTRODUCTION interest in understanding this plasticity has prompted

Nile tilapia, Oreochromis niloticus is among leading aureus [6] and Nile tilapia, O. niloticus [7].
farmed species around the world. Tilapia ranks among the Length-weight relationship, condition factor and sex
most commercialized fishes due to its high growth rate ratio are very important parameters for proper culture,
and the consumer performance. Nile tilapia is also exploitation and management of the population of fish.
resistant to considerable levels of adverse environmental The present study aims at providing information on the
and management conditions. O. niloticus could be easily length-weight relationship, condition factor and sex-ratio
identified by dark bands or  stripes  found  on  their of O. niloticus in Wadi Hanifah to determine whether the
bodies which are most prominent in mature forms [1]. fishes are in good condition or not.
They inhabit freshwaters and water bodies of low salinity,
as is typical of most Tilapia species. MATERIALS AND METHODS

Length-weight relationships give information on the
condition and growth patterns of fish [2]. Fishes are said Sampling Area: Wadi Hanifah is a valley in the Nejd
to exhibit isometric growth when length increases in equal region (Riyadh) in central Saudi Arabia. The valley runs
proportions with body weight for constant specific for a length of 120 km (75 miles) from north to south,
gravity. Condition factor studies take into consideration cutting through the city of Riyadh, the capital of Saudi
the health and general well-being of a fish as related to its Arabia. A string of towns and villages lie along the valley,
environment [3]. including Uyaynah, Jubaila, Irqah, Diriyah and Ha'ir.

Sex ratio is fundamental parameters used in age- Temperatures in summer reach an average of 42.9°C
structured  models  in  stock  assessments  of  many (109.2°F) and precipitation averages only 60 mm (2.4 inch)
fishes reported  by McAllister et al. and Anonymous [4, per year in the driest places. Rain falls with great intensity
5]. Since sex ratio response to temperature is one of the for short periods, causing flash floods [8]. The valley has
most profound forms of phenotypic plasticity in fish, traditionally been dry except for during times of flooding,

research in both model, e.g., Blue tilapia, Oreochromis
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the construction of Riyadh’s first large sewage treatment Sex determination 
facility in 1982 has channeled 400,000-650,000 cubic Each specimen was dissected ventrally with the help of a
meters of runoff downstream daily, creating a constantly small scissors inserted through the vent. Also a semi
expanding area of small lakes south of Riyadh [8]. circular cut was made laterally on the side of specimens

Collection of Species: A total of 575 specimens were tubules located on the dorsal wall of the abdominal cavity
collected   from   different   fish   sampling   stations  of were then examined with the naked eye in the case of
Wadi  Hanifah   from   September  2011  to  August  2012 sexually mature forms and a dissecting microscope was
of  which  310  were  male  and  265  female  fishes. Fishes employed for examination of the sexually maturing forms.
are mainly collected from Neimar Dam  at  Namar  and The males have gonads with smooth exterior, while the
Stone Dam Park near Al-Aziziyah as well as other parts females have gonads with a rough exterior.
(Dirriyah, Ha’ir, Manfuah) of the valley with the help of
cast nets, hand nets as well as by angling. Soon after the RESULTS
collection, the specimens were preserved in 10% formalin.
The length and weight of fishes were recorded to the Length-Weight Relationship and Condition Factor: A
nearest 1 mm and 1 g respectively. The monthly total of 575 species of O. niloticus were collected from the
collections were sexed and grouped in to respective size different sample stations of Wadi Hanifah. The range of
group (12 size group of 20 mm class intervals). Total total length, weight, values of ‘a’ and ‘b’ or ‘n’,
length (mm) of each fish was taken from the tip of the correlation coefficient (r) were presented in table 1, while
snout (mouth closed) to the extended tip of the caudal fin number of specimens, values of condition factor and sex-
using a measuring board. Body weight was measured to ration were presented in Table 2.
the nearest gram using Electronic Digital Balance (Bosch The males were found to range from76 to 273 mm in
EP 628). total length and total weight was ranged between 14.8 to

Length-Weight Relationship and Condition Factor: ranged from 69 to 261 mm and 13.1 to 402 g respectively.
Length-weight relationships were calculated using the The mean total length for male was calculated as
equation W = aL  [9]. In addition, since samples were 171.34±5.521 mm and the mean total weight calculated asb

collected in different seasons, mean values were 106.7±5.716 g (N=310). For female, the mean total length
considered to be representative of the study area. The and weight were calculated as 164.08±4.251 mm and 91.54
relationships between the length and weight of fishes ± 5.352 g (N=265) respectively.
were calculated by the least squares method applied to
the log transformed data for male, female and combined The length-weight relationship calculated as:
sex as: log W = log a + b log L, where ‘W’ is the body LogW =-2.67+3.16 logL, r = 0.96 (male)
weight of the fish, ‘L’ is the total length, ‘a’ is the LogW =-2.08+2.98 logL, r = 0.91 (female)
intercept of the regression curve and ‘b’ is the regression LogW =-2.48+3.08 logL, r = 0.98 (combined sex)
coefficient. While condition factor (K) was computed The mean condition factors for male, female and combined
using the Formula: K=100W/L  [10]. sexes are 1.16±0.50, 1.02±0.81 and 1.09±0.38 respectively.3

for better observation. The gonads which are two parallel

430 g. In case of females, the total length and weight were

Table 1: Descriptive statistics and length-weight relationship parameters of Oreochromis niloticus in Wadi Hanifah
Length (mm) Weight (g)

Number of ----------------------------- ----------------------------
Sex species (N) Min Max Min Max Values of ‘a’ Values of ‘b’ Values of ‘r’
Male 310 76 273 14.8 430 -2.67 3.16 0.96
Female 265 69 261 13.1 402 -2.08 2.98 0.91
Combined 575 69 273 13.1 430 -2.48 3.08 0.98

Table 2: Condition factor and sex ratio of Oreochromis niloticus
Sex Number of species (N) Range value ‘K’ Mean Value of ‘K’ Percentage of male and female
Male 310 0.92-1.69 1.16 ± 0.50 53.91
Female 265 0.74-1.42 1.02 ± 0.81 46.09
Combine Sexes 575 0.74-1.69 1.09 ± 0.38 Sex-ratio: 1:0.85
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Sex-ratio: A total of 575 species of O. niloticus were significant variations of L-W relationships of both species
studied for sex ratio for 12 months. The male and female in polluted and non-polluted parts of the lake. Similarly
ratio was 1: 0.85. In the present observation, it was found Khallaf [19] reported differences in L-W relationships of
that male and female population fluctuated slightly and O. niloticus in a polluted canal compared with those of
there is no significant different from the expected ratio other authors in different localities and times. These
(1:1). differences were attributed to the effect of eutrophication

DISCUSSION O. niloticus.

According to Hile [11] and Martin [12] the value of has been flushed annually, because it faces serious
the regression coefficient ‘b’ or ‘n’ usually lies between siltation problem, which is very critical in the sense that
2.5 to 4.0 and for ideal fish maintain the shape b=3. The the reservoir is losing storage capacity and heavy
value of regression co-efficient is nearly equal for female pollution load from municipal sewerage. During the study
(2.98) and slightly higher (3.16) in case of male and mortality of fishes has been observed in some places
combined sex (3.08). The higher values of ‘b’ revealed that where pollution level was very high due to the municipal
the length-weight relationships of this species followed and industrial  drainage channels. The overall
the cube law and might be affected by the general management  of  the  Wadi  Hanifah  has  well  been
condition of appetite and gonadal contents of fish [13]. managed as an Eco-park, showed a good state of
The length weight relationship and condition factor environmental condition and the specimens in this study
values indicate allometric growth of O. niliticus in the observed in good condition, as the values condition
present study. As the values of ‘b’ increases, the size of factor (K) was higher than one.
the fish also increases because the fish usually grows Monthly and total percentage of male and female
proportionately in all directions. However, the changes in ratio showed that the males are little above in number in
fish weight in general are actually greater than the the natural population over the year. The overall the sex
changes in its length. However, the body shape of fish ratio found for O. niloticus (1: 0.85) was not significantly
tends to change as the length increases. The value of ‘b’ different from 1:1. This was also observed in north Brazil
then becomes greater than 3 as the fish becomes fatter, or by Lessa [20] who reported a sex ratio of 1.32:1 and Motta
when the n value is lower than 3, the fish is slimmer [14]. [21], Brazilian sharpnose shark, Rhizoprionodon lalandii

The condition factor or Ponderal index, or co-efficient (1.28: 1). The monthly and year wise sex ratio did not
of correlation expresses the condition of a fish, such as depart from equality this indicate that male and female are
the degree of well being, relative robustness, plumpness distributed equally in the Wadi Hanifah. The study
or fatness in numerical terms. The condition factor (K) provides basic information on the length-weight
ranged from 0.92-1.69 (mean 1.16±0.50) for male, 0.74-1.42 relationship; condition factor and sex ratio of O. niloticus
(mean 1.02±0.31) for female and 0.74-1.69 (mean 1.09±0.38) will be useful for fishery biologist, environmental studies
for combined sexes. and the management of Wadi Hanifah. More detail studies

The condition factor (K) reflects, through its on the length-weight relationship, condition factors and
variations, information on the physiological state of the sex-ratio as well as other aspect of biology of different
fish in relation to its welfare. From a nutritional point of fish and fisheries species should be elucidated for
view, there is the accumulation of fat and gonad sustainable management of biodiversity of the Wadi
development [15]. From a reproductive point of view, the Hanifah.
highest K values are reached in some species [16]. A
number of factors (e.g. sex, seasons, environmental CONCLUSION
conditions, stress and availability of food) are also
affecting the condition of fish. Stewart [17] observed The length weight relationship and condition factor
stress as a result of the reduction in the breeding and values indicate positive allometric growth of O. niloticus.
nursery ground of O. niliticus in the Lake Turkena, Kenya The sex-ratio indicated natural distribution of male and
as contributing to dramatically lower condition factor. female in the Wadi Hanifah. It is concluded that the O.
Pollution was seen to affect the condition of O. niliticus niloticus examined were in good condition and healthy
in Lake Marriut, Egypt [18], that there were highly and can be use for commercial production. 

and pollution on growth and other biological aspects of

In case of Wadi Hanifah, Some parts of this reservoir
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