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ABSTRACT

One of the main factors which affect the quality of fish is the water quality.
Therefore, the present study aims to investigate the impacts of different
water sources on the protein electrophoreses of Orechromis nifolicus fish
reared in three different sources at EL —Abbassa, Sharkia governorate,
Egypt. The first source was irrigation water from Ismaliz canal, which is the
branch of the river nile; the second from rice field water treated with
herbicide Whip-super (field concentration 0.0008 mg/i) and the third was
drainage water. Water samples were taken randomly from different sources
throughout expetimentil time and fish samples were taken after 3 months
for determination of gonadsornatic, hepatosomatic index and muscle protein
fractions.

The results of the 96 hour halffethal concentration {96 hrs LC50) of the
herbicide Whip-super was 0.08 ppm for fingerlings 1+0.3 g of Nile tilapia;
Oreochromis nioticus and fish exhibited erratic swimming movements,
mucus secretion accumulated on the gills and the fish exhibited a respiratory
disorder with surfaced swimming, opening their mouth with rapid and
frequent exhalation. The field concentration of this herbicide was 0,0008
ppm. Analysis of variance for average water temperature, dissolved oxygen
(DO), PH value, water nitrate content and total ammonia revealed that
differences among the three tested water sources were significantly high.
High levels were in rice water and agricuiture drainage water. The
differences in concentration of Fe, Cu, Zn and Pb was highly significant and
not significant in Cd concentration. On the other hand, the high
concentrations of Fe and Cd in agriculture drainage water were 2.742+0.72
and 0,0016+0.0001 mg/l, respectively. While, high concentration of Cu, Zn
and Pb in rice water were 0.460.17, 0.278+0.07 and 0.0773+0.02 mg/I,
respectively. High significant showed in male gonadosomatic index and
female hepatosomatic index while, non significant difference was found in
male hepatosomatic index. The correlation between gonadosomatic index
and hepatosomatic index in males and females showed low significance in
males and high significance in female,

The densitometeric analysis of SDS-PAGE of W.S.P. from muscles showed
that the totai number of bands ranged from 2-6 bands, The three water
sources shared ane common band at molecular weight 208 KD and 210 KD
and rice water had two specific bands (number 3 & 7). Also, Agriculture
drainage water had two specific bands at band number 4&10. However, new
band in rice water occurred at relative front of 0.223. This new band might
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be atiributed to an increased synthesis of acute phase proteins which act as
a buffer or as protective proteins against rapid Intracelluiar spared of
reactive jons and hence toxicity with heavy metals. :
From the present results, it can be concluded that conditions at irrigation;
water were appropriate for fish rearing and fish are safe for human
consumpticn.

Keywords: Nile tilapia, Orechromis nijoticus, physical and chemical qualities of water
sources, Herbicide, Whip-super toxicity and protein fractionation.
INTRODUCTION |

Water contaminants have a high potential risk for the health of populations.
Protection from toxic effects of environmental water poliutants primarily invalves
considering the mechanism of low level toxicty and likely bipiqgical effects in
organisms that live in these polluted waters, (Almeida et al, Zf)ﬁZ). Aquaculture is
the main source of fish production in Egypt; it present's about 61% of the total
production {GAFRD, 2006). Fishes are important members of équatic ecosystem and
an important source of food for human. For many reasons, fish often used as test
animals in -aquatic environmental researches (Katz et af, 1969). Tilapia species have
become very important and are cultured in Egyptian fish farms throughout the
country. Their economic importance is constantly increasing for their fast growth,
disease resistance, different feeding habits and palatability {Dagzie, 1982).

One of the main targets of the Egyptian government is to compensate for
the deﬁciency in meat production by increasing high quality fish production. This
production . should not only be for the local consumption but also for export.
However, different sources of water as agriculture drainage water are usually used
in the fish farms in Egypt because of the shortage of water sources. These different
water sources have different physical, chemical and biological characteristics
{Pulatsu et a/ 2004) which correspondingly affect the quality of the cuitured fish
(Ali, Z007). Elnemaki and Badawy (2005 & 2006) found that the concentrations of
different heavy métals exceeded the maximum permissible concentrations in the
tissue of both Mugi cephalus and Qlenopharyngodon idella raised in water
environment which received water from different sources. It is known that fish can
store about 58-93% of pestidides in their tissues

There are many techniques which have been used to identify and characterize
different genera, species, and individuals and develop finger-prints for different
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fishes. Isozyme polymorphism and protein banding patterns in addition to the
molecular study have been described. Smith (1990) reported that, gel
electrophoresis is a powerful technique for fish-stock identification. The protein
electrophoresis was successfully employed to study the variations among marine
fish populations.

Abdel-Gawad et al. (1997) recorded that the electrophoretic study gave
evidence of the great genetic divergence between Solea wulgaris and Solea
aegyptiaca from Abu-Kir Bay (Alexindria). The high value. of genetic distance of
Solea aegyptiaca pcpulations from Abu-Kir Bay and Qarun Lake (Fayowm) showed a
markedly genetic variability, which may be induced as a result of the environmental
differences between these two habitats for many years and exhibited contrasting
selection pressures on fish genome for inducing genetic variations to reflect
adaptation to local conditions. This degree of biogeneti¢ variations indicated that the
solea fish from Qarun Lake became a distinct population. Frati ef a/ (1992) reported
that the environmental pollution may affect genetic variation in population
inhabiting polluted sites. The same effect of differences in genetic variations and
define the electrophaoretic pattern of fish protein (G nioticus) in Lakes Maryout and
Nozha may be induced by the difference between the two habitats in heavy metal
concentrations (El-Demerdash. and Elagamy, 1999). Kame! (1999), using SDS-PAGE
of soluble muscle proteins to study genetic variations among three strains of
Oreochromis niloticus collected from different locations in Egypt and found that
Maryout strain is genetically distinct from both Abbassa and Zawia strain (Kafer El-
Saeikh). Roark and Brown (1996) suggested using the genetic structure and
variability as a bioindicators of heavy metal contamination. This could represented
promising tooi for genetic monitoring of environomental stressors on the allozymic
pattemsaccording to Virgilio, et af, (2003).

The objective of the present investigation is to study the effect of herbicide
Whip-super (field concentration 0.0008 myg/1) and different water quality on protein
fractionation of Oreochromis nifoticus.

263



MOHAMED EL- SAYED FARAG

MATERIALS AND METHODS
1 - Description of the study area:

A group of apparently healthy Nile tilapia (Oreochromis niloticus) fingerlings
having a body weight of 10.3 g was brought from the hatchery of the Central
Laboratory for Aquaculture Research (CLAR), Abbassa, Abou-Hammad, Sharkia.
These group fingerlings was transformed in aerated holding tanks and then
accommodated into aerated fiber glass tanks 1m®. The dissolved oxygen was kept at
5.7 mg/l, the temperature at 26 + 2 C° and the pH at 7.2 £ 0.2 acdimatized under
labaratory conditions for acdimation for one day.

A number of 300 fingerlings were used in glass aquaria of 100-liter capacity to
study the 96 hour half-lethal concentration (96 hrs iL.C50) of the herbicide Whip-
super (Whip-super-75 EW) Ethyl ® -2-(4-((c6-chloro-2-benzoazolyl) oxy} phenoxy)
propionate is aqueous solution containing phenoxy propionate Bara Ethyl 7.5 % as
active material produced by Co., Agrevo-Berlin_Germany. The Whip-super herbicide
is an aqueous solution used to kill any weeds in rice fields in fresh water according
to Behreus and Karbeur {1953) in order to compare it with the filed concentration.

The rest of fingerlings were randomly assigned into three groups in order to be
raised in three different water sources. The first group of fingerlings were stocked
into three earthen pond (1000 m®) each irrigated by fresh water received from
Ismailia canal.

The second group of fingerlings were cultured in another three similar earthen
pond however supplied with agriculture drainage water from El-Wadi drain.

A third group of the same fingerlings were transported to a rice filed irrigated
with fresh water treated by herbicide (Whip-super) field concentration {0.0008 mg/!)
in Ibrahymia city 50 Km away from Abbassa. After acclimation in cloth hapa in the
irrigation water could for one day, the healthy fingerlings were stocked in the rice
filed.

Stocking density of the three types of water sources was two fingerfings / m® a
.normal diet 25% protein was used for feeding the fingerlings at feeding rate of 3%
of the body weight for three months. '
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2 - Sampling procedures:

Water samples were taken randomly through 3 months from the three
sources of water for analytical procedures to measure the physico-chemical
parameters and heavy metals residues in water; iron (Fe) Copper {Cu), zinc (Zn),
cadmium -(Cd) and fead (Pb). Fish samples were taken from the three sources of
water after three months for muscle protein electrophoreses, gonadosomatic and
hepatosomatic index.

3 - Analytical methods:

Physico-chemical parameters of water were measured as follows:
PH:

PH was measured using glass electrode pH meter (Digital Mini-pH meter,
Model 55).

Temperature and dissolved oxygen (DO):

Temperature and dissolved oxygen were measured at the site of sampling
using an oxygen meter {model 58 YSI).
Total ammonia and deionized ammonia:

Total ammonia concentration was measured by Hach comparison
apparatus following the method reported by APHA, (1985).

Nitrate NO;-N:

Nitrate-nitrogen was measured by phenoldisulphonic acid method according
to Boyd (1984). The spectrophotometer model used was Milton roy 21D and the
resulting color was measured at 410 nm wave length.

Heavy metals:
The heavy metals; Fe, Cu, Zn, Cd and Pb in water were measured using atomic

absorption spectrophotometer (Thermo 6600, thermo electron corporation,
Cambridge, UK),

4- Water —Soluble Protein (WSP) Efectrophoresis: -

Samples of 0.5 g of fish muscle representative to the three different water
habitats’ were prepared for electerophoretic analysis by Sodium Dodecyl Sulphate-
Polyacrylamide gel electrophoresis (SDS-PAGE) as performed according to the
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method of Studier (1973). Each sample was mixed with 0.5 ml of sample buffer and
homogenized and centrifuged for 5-10 minutes at 12000 r.p.m. A volume of 50 pl of
extraction was added to the same volume of 2x Laemmli buffer. Mercaptoethanol
was added to each tube (10%v/v, for each sample). All samples were then boiled in
a water bath for 10 minutes at 100 °C and loaded on the gel after adding one drop
of bromopheno! biue (0.025%). The next step was to pour 4.2 liters of the run
buffer into a running tank to be precooled by flowing tap water through cooling
tubes. A new 800 ml of the run buffer were added to cover the gels. Gels were run
at 175V for 10 minutes and then were raised to 200 V for two hours. Gels were
placed in 100 ml of Coomassie Brilliant Blue R 250 staining solution for one hour,
removing the staining solution from tray, 200ml-destining solution was added. Gel
was agitated for three times become clear. The gel was photographed and
diagramatically illustrated.

5 - Statistical analysis of data:

Statistical analysis was performed using the Analysis of variance (ANQVA)
1one way dassification and Duncan's multiple Range Test, to determine differences
between treatment means at significance level of P < 0.05. All statistics were
carried out using Statistical Analysis program (SAS, 2000).

RESULTS AND DISCUSSION
physico-chemical analysis of water

Analysis of variance for overall average physico-chemical parameters of
water were shown in Table (2).

Temperature:

Water temperature is one of the most influencing environmentat factors
affecting pond dynamic and both the metabolism and growth of fish Herzing and
Winkler (1986). Boyd (1990) mentioned that, water temperature in fish ponds is
related to solar radiation and air temperature. In the present study, analysis of
variance for average water temperature in Table (2) revealed that rice field water
showed significantly highar average temperature (23.1 £ 1,007 °C) compared to
ponds receiving irrigation water (21.16+1.091 °C) and agriculture water sources
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(20.2+1.33 °C). Generally water témperature in agriculture drainage pond, rice
water and irrigation water was in favorable range for fish culture described by Boyd
{1990).

Dissolved oxygen (DO):

Average DO concentration (mg/l) as affected with the water supply was
significantly different. The rice field water had significantly (p<0.05) higher
dissolved oxygen (6.6 + 0.49 mg/l) compared to those with irrigation water
{5.765+0.35 mg/l), and ponds with agriculture water (4.86+0.78 mg/l} Table (2).

The higher value of DO in the rice filed water may be due to the abundance
of phytoplaniton that increased photosynthetic activity leading to production of
large amount of DO. The recorded dissolved oxygen in the three groups of water
was favorable for fish culture (Boyd, 1990, Abdel-Tawwab et af, 2007 and Ali,
2007),

PH:

There was significant differences in between the three tested groups of
water (p<0.05). PH value reading in Table (2), revealed a higher value for
agriculture drainage water (8.82+0.44) against that of irigation ponds water
(7.85+0.35) and rice field water (8.125+73). The overall mean PH values were
significantly h‘lghea" in the agriculture drainage water compared to irrigation water
and rice field water, This may be because the agricuiture drainage water had higher
nitrogen and phosphorus concentrations which contained more abundance of
phytoplankton than the irrigation water. The present result agreed with those of
Saeed (2000) and Ali (2007).

Nitrate NO;-N:

The different water sources showed significant effect on water nitrate
content. Ponds of agriculture drainage water showed higher nitrate content
(0.19£0.03 mg/l) than those that received irrigation water {0.127+0.06 mg/l} and
rice field water 0.042+0.008 mg/l. This may be due to that agriculturé water was
rich in nitrate content. Moreover, the high level of ammonia in agricuiture water
may had been nitrified to nitrate (Gross et a/. 2000).
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Total ammonia (NH; + NH,):

Analysis of variance for overall average of total ammonia’ and unionized
ammonia in Table {2), showed that the differences among the three tested group of
water were significant (p<0.05). Rice field water showed lower value of total
ammonia which was 1,23 £+ 0.12 mg/l, pond receiving irrigation water showed
higher value (3.42 + 0.71 mg/l) and those receive agriculture drainage water
recorded 2.26 % 0.52 mg/l.

The lower ammonia concentration in the rice field water may be due to rice
culture and transformation of a large part of nitrogen into fish protein by
phytoplankton {(Vymazal, 1995),

The 96-hour haif lethal concentration and cfinical signs:

After exposure of Nile tlapia; Oreochiromis nifofcus to different
concentrations of the Whip-super herbicide, the 96- hour half Jethal concentration
{96-hr LC50) was found to be 0.08 ppm for Oreochiromis nilotcus. During
determination of the 96-hr LC50, fish exhibited erratic swimming movements. The
mucus secretion appeared to increase and accumulated on the gills and the fish
exhibited a respiratory disorder with surfaced swimming, opening their mouth with
rapid and frequent exhalation. The erratic swimming and frequent surface
movements can be attributed to hypercontraction of the musdes due to
cholinesterase inhibition as previously reported by Ferguson (1989). Also, Post
(1987) reported that surfacing and floating of the fish on the slirface of water may
be due to impairment in gas bladders, while Atallah et &. (1997) attributed such
changes to the extraordinary need for oxygen which could be attributed to coating
of the gills with profuse mucus together with congestion and hyperplastic epithelium
of the secondary lameilae. These results agreed with those of Mousa (2004) who
reported that wide variety of pollutants at low pH as well as stress from handling,
stimufate increasing secretion by mucus glands in the gifis and skin. Toxins might be
responsible for siuggish movement due to its effect on brain and nerves. These

_results agreed with Salem ef 2/ (1989). Also, it may be responsible for skin
darkening as its reflex appeared in fish against any toxins and this agteed with
StosKopf (1993). Exophthalmia might be developed due to the direct effect of

268



EFFECT OF DIFFERENT WATER SOURCES ON MUSCLE FRACTIONS OF NILE TILAPIA
(ORECHROMIS NILOTICUS)

biologically active metabolites or toxic substance on the endothelial lining of blood

“« vessels leading to escape of biood fluids into beds and cavities like eye (Olufemi &
Roberts, 1986).

Heavy metals in water:

In differences concentration of Fe, Cu, Zn and Pb was significantly high in
three water sources and not significant different for Cd concentration was detected
as shown in Table (3). Agriculture drainage water was characterized by higher
concentrations of Fe and Cd (2.742+0.72 and 0.0016+0.0001 mg/l, respectively),
while rice field water maintained higher fevels of Cu, Zn, and Pb than the other two
water sources (0.46+0.17, 0.278+0.07 and 0.0773+0.02 mg/|, respectively). On the
other hand, low concentrations of Fe, Cu, Zn and Pb were maintained in irrigation
water  (0.16320013, 0.0051%£0.0006, 0.0787+0.2, 0.0125+0.0005 and
0.0014+0.0001 mg/l, respectively). This finding agreed with Malcclm, (1995} who
stated that toxicity of heavy metals is usually reduced as pH increase because at
higher pH metals bind to form hydroxide and carbonate complexes which are
considered less toxic to fish rather than the metal jon. Moreover, concentration of
Fe in the three water groups (2.7415+0.72 mg/l) in ponds receiving agriculture
water and rice field water (0.5283+0.198 mg/} were higher in the present study
than the permissibie levels (0.3 mg/l) according to USEPA (1986).

Gonado and hepatosomatic index of male and female

There was significant differences among values of  hepatosomatic and
gonadosomatic index in males of the three types of water. While, in females,
signifant differences in mean value of gonadosomatic index in the three types of
water was noticeable and no significance difference was observed regarding
hepatosomatic index in the three types of water as shown in Table {3). On the other
hand, the correlation was no significance between gonadosomatic and
hepatosomatic index in males and females in the three types of water.

Fish raised in irrigation water were characterized by low gonadosomatic index
were observed in females (0.595 £+ 0.25 mg %). Also, both males and females had
low hepatosomatic index {0.69 + 0. 2 and 280.60 + 0.1 mg %, respeclively). On
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the other hand, higher mean values of gonadosomatic index in females (1.54 + 0.68
mg %) and hepatosomatic index in males {1.30 £ 0.011 mg %) was detected for
fish raised in rice field. While, significant increase was noted in female
hepatosomatic index in draining water was noticeable 0.92 + 0.13 mg%. These
results agreed with Hanson et a. (2007) who indicated that the pesticides (lindane,
pentachlorophenol and propoxur) had adverse effects on the general growth and
reproduction of fish as shown by gonadosomatic indices of Oreocfromis nffoticus,
Clarias gariepinus, and Chrysicthys nigrodigitatus:While, Barakate, (2004) found
that, the duration between periods of spawning was increased from 30-36 to 55-75
days in control and contaminated groups, respectively, and the average value of
eggs per spawn was decreased from 162-195 in the control groups to 120-170 in
the contaminated ones
Water —Soluble Protein (WSP) Electrophoresis: -

Densitometeric analysis of SDS-PAGE of W.S.P. from musdes of Orechromis
niloticus showed band numbers, relative front and molecular weight of each
individual in Table {5). The protein banding pattern of the five samples collected
from three water sources are given in Figures (1-3).

Banding patterns of proteins drown by the electrophoresis techniques are the
satisfactory methods which helped to formulate a better idea about the physiological
and genetical effects and the action of chemicals such as heavy metals. In the
present study, densitometeric analysis of SDS-PAGE of W.S.Pr from muscles of
Oreochromis niloticus showed that the total number of bands from 2 to 3 in
irrigation water, from 5 to 6 in rice water and from 2 to 5 in agriculture drainage
viater. The three water sources shared two common bands at molecular weight 208
KD and 210 KD. These bands could be used as a marker bands for Oreocfiromis
nifoticus. This agreed well with Kamel (1999) reported that the number of bands
ranged from 11-14 for the three parental strains Abbassa, Zawia and Maryout. The
three strains shared five common bands at mobility of 0.01, 0.05, 0.16, 0.22 and
0.33. These bands could be used as marker bands for Q. niloticus nevertheless.
Also, this ‘disagreed with Ibrahim (2004) who reported that some protein bands
were missing while others appeared as new bands when O. nilolicus were exposed
to different concentrations of copper and lead., Abdel-Tawwab, ef a/ (1988)
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recorded that no differences could be scored among fish populations collected from
different locations in Egypt on the basis of water-soluble muscle protein. It is well
established that different results obtained might be due to different experimental
conditions. '

On the other hand, Rice filed water had two specific bands at bands number
3 & 7 and molecular weight of 183 and 103 KDa. These new bands might be a
result of the high concentration stress of Cu, Zn and Pb in rice filed water. Also,
Agriculture drainage water had two specific bands at band numbers 4810 and
molecular weights of 176 and 35 KDa. This observation agree partially with the
results of Farag et al (2007) who reported that the electrphoretic patterns of
muscles of common carp Cyprinus carpio after exposure to 1f2 field and field
concentrations of the herbicide {basegran and whebsuper} for 90 days disclosed the
presence of new fractions which appeared at relative front of 0,055 & 0.15, These
new bands might be a result of the genotoxic effects of herbicide and some
unexpressed genes that might have been induced to be expressed to face such
effect. This also agree with Rashed, ef al. (1992) who reported that the change
detected in the muscle protein electrophofesis of Oreochromis species after
exposure to organophosphorus insecticides might be a result of pesticide stress, and
some unexpressed genes might have come to be expressed to counteract such
effect. They showed also, that time of exposure and concentration of compound
enhanced the protein content. El-Demerdash and Elagamy (1999) reported that O,
nifoticus from Lake Maryout contained higher concentrations of cadmium than those
from Nozha with marked difference in electrophoretic patterns of protein in both
sites,

A new band in rice water was observed at relative front 0.223 and molecular
weight 165.262 KDa. This new band in this study might be attributed to an
increased synthesis of acute phase proteins which act as a buffer or as protective
proteins against rapid intracellular spreéd of reactive ions and hence toxicity with
heavy metals. This suggestion was in accordance with that of Thanae (1994) and
Rizkalla, et a/. (1997) who studied that the genotoxic effects of different doses of
organophosphorus compound (Hinosan} and carbamate {Sevin) for 30 days on the
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electrophoret ograms of sarcoplasmic proteins of common carp (Cyprinus carpio)
with regard to the number, mobility and density of fractions. Hinosan exposed
specimen’s yielded more bands than control. On the other- hand, in sevin treated
specimens, new hands appeared. Also, some bands disappeared and other
appeared. In addition, Manna and Mukherjee (1986) reported some variation in
protein bands number, density, and mobility. Straus and Griffin (2001} reported that
toxicity of copper is reduced logarithmically as a linear function of total alkalinity, so
it can be extremely toxic to fish in water of low alkalinity.

Concurred the electrophoretic investigation showed complete disappearance
of fraction number 2, 6 and 8 at relative fronts of 0.081, 0.321 and 0.557 for fish of
agriculture drainage water group. The reduction in protein bands sometimes
occurred due to the increase of protein breakdown as a result of toxicants to
compensate the increase in energy demands. Our results agreed with Rizkalla, ef a/.
{2005) who noted the disappearance of three fractions (3&12) when Oreochiromis
aureus was treated with 3 mg aflatoxin B for 90 days and fraction 9 when it
treated with 3 mg aflatoxin Bl+ selenium for 120 days and fraction 3 when fish
were treated with 3 mg aflatoxin B1+ vitamin E for 90days. While, Ahmed (1990)
studied the effect of insecticide tamaron on musce proteins electrophoresis of O,
rffoticus and O. aureus. The contro! samples exhibited six bands with different
densities and intensities. Band 4 was missing after exposure to different
concentrations of tamaron for different exposure times. The opposite trend was
- observed in the two species (S. galelius and T. ziliy where a new band was
detected (band 7 in $. gafellius and band 1 in 7. zi#). These new bands might be a
result of the pesticide stress. Some unexpressed genes might have come to be
_expressed to face such effect. Also, Farag (2001) reported that densitometeric
 analysis of SDS-PAGE of W.S.P. from musdles of Oreochromis miloticus showed that
‘. _disappearance of two common bands at relative mobility 0.03 and 0.27 from both

~ Altal Alkaber and Manzalla when iron, lead, zinc, copper and nitrite increased in
these two locations. The missing of these bands might be due to the effect of heavy
metals stress in water of this location. On the other hand, Sharf-Eldeen and' Abdel-
Hamid (2002) mentioned that the exposed fish to copper resuited in the
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disappearance of some protein fractions and changed relative electrophoretic
mobility which might indicate genetic damage.

Dendogram analysis:

The dendogram was cbtained from sorting the electorphoratic patterns of
proteins. It is interesting to note from Figure (3) and Table (5)'that irrigation water
fish was quite different from both draining water fish and rice water fish, where they
were divided into three groups, one group to rice water fish (G2), the second group
for draining water fish (G3) and the third group was divided to two main subgroups,
the first divided to two subgroups had irrigation water fish {(G1) and draining water
fish (3), and the second had rice water fish (2} and draining water fish (3). This
result agreed weil with high concentrations of Fe and Cd in agriculture drainage
water and also, high concentration of Cu, Zn and Pb in rice water, while, low
concentrations of Fe, Cu, Zn, Pb and Cd in irrigation water. Moreover, the results
agreed well with the band numbers ranged from 2-3 in irrigation water, ranged from
5-6 in rice water and ranged_' from 2-5 in agriculture drainage water.

From the present resuits, it can be conciuded that. Conditions at irrigation
water were appropriate for fish rearing.

" Table (1): Chemical analysis of diet on dry matter basis.

Items (%}
Moisture 10.34
Crude protein : 25.51
Ether extract 6.08
Ash 13.13

Crude fiber 5.59

Carbohydrates 39.35
Gross energy (KCal/kg) 4537.7
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Table {2): Mean + standerd deviation of physical parameters of the

different water sources.
Nitrate | N(NH4)
Temperature | 02 ph {mg/1) | (mg/) |
Fgation water | Mean 21,16 5.765 7.85 0.127 3.42
pond +SD 1.091b 0.35b 0.35b 0.06b | 0.71a
Rice water | Mean 23.1 6.6 8.125 0.042 1.23
+SD 1.007a 0.49a 0.73b 0.008¢ 0.12¢
griculture Mean 20.2 4.86 8.82 0.19 2.263
drainage
water pond | £SD 1.33b 0.78¢ 0.44a 0.03a 0.52b
F - value 16,459 23.446 8.8451 33.417 | 45.721
signiﬁcant * kK ok *%k E 23 k¥
v —

Table 3: Mean % slandered deviation of chemical parameters of the
different water sources.

" Fe Cu Zn Pb Cd
Irrigation | Mean 0.163 0.0051 0.0787 0.0125 0.0014
water +SD 0.013b | 0.0006b 0.02¢ 0.0005b | 0.0001b
Rice water | Mean 0.5283 0.46 0.2783 0.0773 0.0015
+SD - 0.198b 0.17a 0.07a 0.02a 0.0002ab
Agriculture | Mean 2.7417 0.0085 0.1589 0.018 0.0016
drainage
water £SD 0.72a 0.003b 0.07b 0.001b 0.0001a
F — value 63.121 44.974 i7.11 96.376 2.5
Siﬁniﬁcant k& Lt ¥ K Kk Ns

Ns = Nen significant

274



EFFECT OF DIFFERENT WATER SOURCES ON MUSCLE FRACTIONS OF NILE TILAPIA
(ORECHROMIS NILOTICUS)

Table (4): Effect of water sources on ganado and hepatosomatic index of
male and femaie Nile tilapia ( Greodhromis niloticus).

Treatment Hepatosomatic Gonadosomatic
index index
Female Male Female Male
Irregation Mean
water 0.60 0.69 0.595 0.27
SDx | 5 12p 0.28¢ 0.25b 0.18a
Rice water Mean | 53 1.30 1.54 0.16
SD% | g 18b 0.011a | 0.68a 0.02b
Draning Mean
water 0.92 0.91 (.53 0.10
SD# 0.133 | 5 gap 0.17b 0.09b
F - value 12.51 | 36 o1 17.24 5.23
Significant ek % xxx *
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Table (5): Densitometeric analysis of SDS-PAGE of W.S.P from muscles of Nile tilapia (Oreochromis niloticus) collected from three different water sources showing band
number, relative front and callbrated molecular weight.

Lane | Relative | Mol. Wt, i J r l ( I ] ! I‘ L T L i

Number #Front KDa Irrigation V\:'ater {G1) Rice water (GZ)- i b Agriculture drainage water (G3
Marker | 1 2 3 4 5 6 7 8 9 10.] 11 12 13 14 |15

1 0.060 | 210 1210 | 210 210 | 210 | 210 | 210 | 210

2 0.081 208 208 | 208 | 208 208 | 208 | 208 | 208 R

3 0.f49 | 183 183 | 183 | 183 [ 183 .

4 0.150 176 176 . 176 | 176 | 176

5 0.223 165 ' 165

6 0.321 144 144 | 144 | 144 144 | 144 | 144 | 144

7 | 0397 | 103 103 | 103 | 103 | 103 l

8 | 0557 | 84 84 | 84 | 84 84 | 84 | 84 | 84 Q

9 0.654 | 78 78 78 4 78 72 | 78 | 78

10 0.702 35 . ' 35 35 35 35 35

11 0.819 21 oz 21 21 21 21 21 2t |2
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Marker 1 2 3 6 7 8 <]

Fig. (1): Variation in electrophoretic patterns for muscle protein  of Nile tilapia (Oreochromis
niloticus) coliected from three different water sources.
1, 2 & 3 — Muscle from irrigation water

6,7,885 ~ Muscle from rice wat

Matker 4 5 10 11 12 13 14 15
Fig. (2}: Variation in electrophoretic patterns for muscle protein  of Nile tilapia (Oreachromis

niloticus) collected from three different water sources.

485 = — Muscle from irrigation water
10 - Muscle from rice water
11,12,13,14 & 15 —Muscle from agriculture drainage water
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Irreg
Ilﬂ'ag

Irrog
Irreg

Rice

r v T T v r T T T
041 03¢ - (41
Lceftacem

Rice = Rice field water Irreg = Irrigation water Agre = Agriculture drainage water

Fig {3): Phenogram demonstration the relationship of Nile tilapia (Oreochromis niloticus) from three water sources.
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