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Abstract

The present study was conducted to investigate the effect of high salinity on some stress
parameters of common carp (Cyprinus carpio), which gradually exposed to salt concentrations of
5, 10 and 15g/liter, as well as tap water (water without chlorine) (control 0.1g/liter) for 90 days.
Eighty fish were randomly distributed on eight glass tanks with 2 replicates, 10 fish / replicate at
average weight of 15 +3 g, to study the effect of salinity on the time appearance of feces and, the
chemical analysis of the body composition .The results showed that the appearance time of feces
was decreased with the rise of salt concentrations of common carp. As the passage of food
through digestive tract took less time in high salinities. and the appearance of feces was after 4.16
hours of feed intake in a salt concentration of 15 g/liter, whereas it started after 5.22 hours in a
saline concentration of 10 g/l and after 6.11 in a salt concentration of 5g/l in comparison with the
control treatment (6.17 hours). Regarding the chemical analysis of the body composition, it was
found that the moisture dropped with the rise of salinity, as it mounted to 77.09, 74.94 and
73.80% in the salt concentrations 5,10 and 15 g/l respectively, in comparison with the control
treatment (78.45%).The percentage of protein decreased to 14.19, 13.89 and 13.74% in the salt
concentrations 5, 10 and 15 g/l respectively, in comparison with the control treatment
(14.28%).The percentage of fat amounted to 5.71, 5.68, and 5.66% in the salt concentrations 5,10
and 15 g/l respectively, in comparison with the control treatment (5.73%). whereas the percentage
of ash was increased to 3.01, 5.40 and 6.80% with the increase in salinity to 5,10 and 15 g/l
respectively ,compared with the control treatment (1.80%).
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1. Introduction

Salinity is considered the second most dangerous environmental factor after temperature that
affects survival, distribution and growth of aquatics in general and fish particularly in fresh
water bodies because it has negative effects on the environmental system balance,
biodiversity and water quality degradation (Moorman et al., 2015). Both water scarcity and
salinity are major issues facing agricultural sector in general and fish farming in particular
(Hamed, 2008). The internal Iraqi water faces a continuous rising in salinity levels for many
reasons such as: lake of water releases for Tigris and Euphrates Rivers, the effect of salty
houses water entering Iraqg, the drying of large areas of the Marshlands, lack of rain and
decrease of rivers. Changes in salinity could lead to fish exertion for its effect on
physiological balance and fish biological processes (KUtz,2015), for fresh water fish as
Cyprinus Carpio changes appeared in blood standards when it is farmed in high salinity
levels (Hilali and Alkshali, 2016). De Azevedo et al, (2015) suggested that fresh water fish
could be more likely to develop infectious diseases. Gills and the digestion system in fish are
the most important organs that might be affected with the surrounding environment and might
play a crucial role in osmotic organization (Baysoy et al., 2013).

Water facing a continuous changes in salinity concentrations should be used in fish farming
because of decreasing fresh water resources and the availability of brackish water which has
minor uses, so fish should be naturalized to increase its ability to handle salinity in that water.
Most fish living in fresh water including Cyprinus Carpio cannot handle high salinity levels
because has a small salinity endurance. Stenohaline fish suffers deeply when it moves to
salinity water because of what called osmotic shock (Jackson, 1981). It was found that fish
salinity endurance could be increased by gradual transfer to water with a salinity level (Bardach
et al.,1972). Chemical analysis of body components is a reflective mirror to the kinds and
components of fish provender and the environmental circumstances that fish face. It is known
that any exertion factor leads to a decrease of fat and protein because they are used as storage to
produce energy that is used to put back the body in an internal stability status when organism
avoids eating food or gets sick with cachexia, (Garcia et al., 2012). Fresh water fish need to
organize the osmotic in salinity environments, thereby fish face water loses because of osmosis
prosperity and the entry of ions in what called negative gain of ions (Evans., 1993), To avoid
fish getting exposure to drought they drink water constantly, most of these water that fish drink
goes to intestines the thing that cause to reduce food components, the average of drinking water
has an important effect on emptying the gastrointestinal canal as of water pushes the digested
food to intestines then out of the body., Also, the increase of salinity levels in the
gastrointestinal canal hurries food passing and increases the average of gastric discharge (Dutil
et al.,1997). Cyprinos Carpio is number one in fish farming in Iraq, but there are some factors
threatening its survival and development such as the increasing of salinity levels in southern
parts and some central regions of Iraq., The current study aims to detect the impact of salinity
increasing in the osmotic organization for Cyprinus Carpio by studying some physiological
indications to explore the negative effects for high levels of salinity, such as exertion and
imbalance of osmotic and ionic organization processes, all of that reflects on body chemical
analysis and average of waste appearance.
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2. Material and Methods
Acclimating the Experiment Fish and Preparing Salinity analysis

On 20/12/2015, 300 Cyprinus Carpio were brought with an average weight of 12-25 grams
from one of fish farms in southern Baghdad. Glass tanks were used with dimensions of:
60x40x30 cm,which equals almost 40 liters, and fully equipped with oxygen by an air pump.
For around two weeks fish were given industrial fish food with a protein component of 31.9%
by two meals daily and a percentage of 3% of body weight to Acclimating fish, the
acclimation time period assess by the Behavioral changes in fish are often characterized by
swimming velocity and the feeding rate (Pang et al, 2010).the provender, meanwhile during
the experiment that took 90 days fish were given the same provender by 3 meals daily with a
percentage of 4% of the body weight.

The salinity formations 5, 10 and 15 g/L were made by dissolving a known weight of coarse
salt from the local markets (Alshargah Brand) in one liter of drinking water., Its salinity was
taken in consideration and salinity of prepared formations was confirmed by measuring it by
Salinometer Extech brand (USA), after acclimating fish on laboratory conditions. Salinity
concentrations of 0.1 g/L (tap water) fish were exposed to the abovementioned salinity
formations gradually, same fish were moved to the higher concentrations after 4 days until
reaching the last concentration, fish were exposed to the new concentration at the end of the
fourth day of lower concentration, this duration was not counted to the experiment duration.

Chemical Analysis

Food provender and fish body components were analyzed after fish growth experiment and
according to A.O.A.C., (1980) as follows

1) Humidity: humidity percentage was estimated by drying the samples on a temperature of
105 C° until the weight stabilized.

2) Protein: proteins were estimated using Microkjeldahl device, it digested a known weight
of the sample by concentrated sulfuric acid and distillated the product by boric acid then the
correction process is made with a hydrochloric acid of N 0.1 to determine the nitrogen
amount that multiplied in 6.25 to estimate the protein percentage in the sample.

3) Fat: fat were estimated using Soxhlet Apparatus device with Haksan as organic solvent by
heating the sample for 8 hours daily and 16 hours for fish meat samples.

4) Ashes: ashes were estimated by burning the samples in muffle furnace on a temperature of
550 C for four hours.

5) Carbohydrates: melted carbohydrates were estimated by nitrogen free extract (NFL) that
mentioned by Wee and Shu (1989):

Melted carbohydrates % = 100 - (protein% + fat % + ashes %)
Salinity Effect on Waste Time Appearance
Eighty Cyprinus Carpio fish were distributed on eight glass tanks with ten fish on each tank,
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each concentration was made twice after Acclimating them on salinity concentrations: water
5, 10 and 15 g/L. Fish were starved for 72 hours then were fed until satisfaction for two hours
on a provender of protein component of 7.31%, it has carmin color with a percentage of 1%.
Then the left food was taken out, the first waste appearance was recorded according to
Talbot ,(1985) method, which depend on tanks were examined regularly and the colour of the
faeces was noted. The observation of a piece of bright-red faeces indicated that the carmine
previously ingested was being excreted in significant amounts water temperature was
between 22-23 <T and melted oxygen was between 7 - 6.7.9 mg/ L.

Statistical Analyse

Data were analyzed using a completely random design, and data shown represent means =+
standard error. Significant differences between means were calculated using least significant
differences (LSD). The data were analyzed by SPSS software Version 21.0 for Windows
7 (SPSS Inc., Chicago, IL, USA) (spss., 2008). Results were analyzed using a t-test for
comparison between treatments. Statistical significance was set at p < 0.05

3. Results
Chemical analysis of Body Components

Table (1) pointed that humidity in Cyprinus Carpio was decreased with high salinity it
reached 77.09, 94.74, 80.73% in salinity formations 5, 10, 15 gm/L gradually and in contrast
to the sample (78.45%), Protein percentage was decreased to 14.19% on 5 % salinity then it
drops to 13.89 and 13.74 on 10 and 15 g/L salinity, in contrast to the sample (28.14%) during
the growth experiment that continued for 90 days.

Table (1) Chemical analysis for body components in Cyprinus Carpio before moving to
various salinity concentrations on the basis of wet weight (values presenting average =+
Standard Error)

Salinity concentration

Tap water
Material 5 10 15
Humidity 78.45 09.77 1.30+ | 74.94 73.80+ 1.88
+1.40 a +.17 b
a b
Protein 14.28 14.19 13.89 13.74
+1.65 +1.80 +1.12 +1.57 b
a a b
5.73 571 5.68 + 5.66
Fat +1.02 + 1.10 1.12 a +0.54 a
a
1.80 3.01 0.12 5.40 6.80
Ashes +0.08 + 0.16 + 0.55+
b c d

- Various letters means there are significant differences on (P<0.05)

The percentage of fat dropped down to 5.71, 5.68 and 5,66% in salinity concentrations of 5,
10 and 15 g/l gradually in contrast to the sample (5.73%), while the ashes percentages raised
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to 3.01, 5.40 and 6,80 and salinity also has risen to 5,10 and 15 g/l gradually and in contrast
to sample (1.80). Statistical Analysis results showed that there were standard differences on
salinity percentages and protein between the sample and salinity concentrations 10 and 15 g/L
meanwhile there were no standard differences (P<0.05) between the sample and
concentrations 5 g/L, but there were standard differences between the sample and
concentrations 5 g/L, and concentrations 10 and 15 g/L., There were no standard differences
on fat percentage between the sample and all salinity concentrations meanwhile there were
standard differences (P<0.05) in the ashes percentage between sample and all concentrations.

Time Appearance of feces

From Figure (1) it is noticed that the time appearance of feces was decreased when the
salinity is high in Cyprinus Carpio., the time for food passing the gastronominal canal was
less in high salinity water., The first appearance of feces in Cyprinus Carpio after 4.16 hours
from eating food on salinity 15 g/L, but the time starts after 5.22 from having food on salinity
concentration of 10 g/L and after 6.11 hours in salinity concentration of 5 g/L in comparison
to the treatment sample (6.17 hours). Statistical analysis results showed that there are
standard (P<0.05) differences between the sample and salinity concentration of 10 and 15 g/L,
while there were no standard differences between the sample and salinity of 5 g/L, also
differences were standard (P<0.05) between all salinity concentrations.

Time Appearance of feces

6 I I
0 I I
0.1 5 10 15

Salinity (g/L)

time (hours)
&) w = [y

[y

Figure 1. The time appearance of feces for Cyprinus Carpio in various Salinities
4. Discussion
Chemical analysis:

Differences in osmotic pressure can lead to lack of humidity the thing that pushes the water
outside the body, fat is considered the main and the first energy resource for fish it is noted
that it was decreasing, but as for increasing ashes levels it is a result of salt concentrations
coming together, it might be that the provender which is an industrial one is consisted of
some metallic elements or that fish are inside a salty environment that could increase the
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focus of ashes in the body.

As the current study results show that humidity is decreased in fish bodies when salinity
concentrations were high, which is the result of osmotic effect that fish faced on high salinity
level. Cyprinus Carpio cannot handle salty concentrations that is the reason behind the
confusion that fish faced in organizing their body water as a result of increasing ionic load
and losing water by osmotic effects outside the body the thing that could affect humidity
inside body tissues (Prodocimo, et al, 2008). As for other body components (ashes, fat and
protein) study results showed that the percentage of fat is decreased even though it was used
as an energy resource all of that could be as an effect of provender food value because part of
its components metabolized and other part settle in body tissues. (Csengeri et al, 1978), as for
protein percentage it was recorded a decrease in the structure of fish bodies when the salinity
concentrations used in this experiment were high.

As discussions were risen regarding salinity’s effects on fish body formations, their results
were divided into two groups: the first result group showed that there is no effect of salinity
on body components such as humidity, protein, fat and ashes. However, other result group
showed that there is indirect effect of salinity on the long-time term regarding the chemical
formations of fish components, some referred the changes on chemical components of fish
that faced high salinity environment to the component of industrial provender, while carp fish
settle fat when being fed on provender of high carbohydrates and fat percentages (Hepher,
1988). (Ben-shan and shi-yen,(1999) pointed out that “in general” the chemical formation of
fish bodies is affected by the components of previously given provender.

Fish got exposed to a high osmotic environment the thing that caused to lose their body water
and to increase their body salinity, on behalf of other components. On the contrary, exposing
fish to low osmotic environment causes to keep water body and to maintain its internal
components (Smith, 1982). As for fat percentages: they play a crucial role because they are
components to cells covers besides they are considered a source of energy; fat is used to
prepare energy through the osmotic organization process (Tocher, 1993), fish bodies will use
fat in providing energy by the liver to the entire body when facing any exhausting factor, fish
are better than mammals in taking advantage of body fat when facing exhausting factors
Figueiredo-(Garutti, et al, 2002). To discuss the reason of increased protein Philips (1969))
suggested that 70 % of the calories in Oncorhynchus mykiss Trout are gotten from the protein
inside the provender, when facing any exhausting factor, the biggest percentage of protein is
transferred to energy to take benefit of it in completing osmotic organization correctly
(McLean et al , 1999).

The availability of an amount of amino acid is crucial to complete the osmotic organization
process correctly (Tseng and Hwang, 2008), the importance of proteins is not in being
oxidizing factors that provide ATP energy only but also it plays a crucial role in organizing
the ionic process by moving ions, too. Woo and Chung(1995) indicated that the body
component from protein and fat in Pomacanthus Imperator were risen on salinity of 15 and
22 g/L however, it was decreased on salinities 7,10. Meanwhile, (Abdel-Rahman, 1996)
mentioned that salinity does not cause changes in body components of protein and fat in Red
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Hybrid Tilapia Fish.

Ahmed et al, (2005) mentioned that it was found that the chemical formations of body
components for Heckel after spent 14 days in salinities of 1.5, 7 and 15 g/L showed a
decreased in protein and fat percentages and an increased in ashes percentage in salinity of 15
g/L. While (Eroldogan et al (2005) found that the ashes percentages in muscles, the
component of dry materials, and salt percentage got increased, but no changes were found on
the percentages of protein and fat for fish that depends mainly on provender with different
salt percentages (1,3,5 and 9%).

Sultan, (2007) pointed in her study of Acanthopagrus Latus that there were a decrease of
protein, fat and humidity percentages when fish are transferred to salinity concentrations of
23 and 30 g/L in comparison to other concentrations as drinking water 3, 7 and 15 g/l and
there was an increase of ashes percentages in the same experiment.

Al-Khshali, (2011) mentioned that humidity of Cyprinus Carpio was decreased with high
salinity that reached 74.84, 71.92 and 70.72% in salinity concentrations of 4, 8 and 12 g/L
gradually in comparison to the sample (77.13%). Protein percentage was increased to 60.17%
on salinity concentration 4 g/L then it dropped to 57.18 and 55.28% on both salinity
concentrations 8 and 12 g/L gradually and in comparison, with the sample (58.55%) during
growth experiment that continued for 70 days.

As for fat percentage it was decreased to 25.78, 25.64 and 24.32 % in salinity constructions 4,
8 and 12 g/L gradually in comparison to the sample (27.80), while the ashes percentage
increased to 11.04, 13.14 and 15.07%, the salinity levels were increased to 4, 8 and 12 g/L
gradually in comparison to the sample (74.63%).

On salinity of 4 g/L the protein percentage increased to 56.64 % then it dropped to 52.14 and
50.23% on salinities 8 and 12 g/L gradually and in comparison to the sample (54.82), as for
fat percentage it increased on salinity of 4 g/L to reach 26.80% but then it dropped to 24.73
and 23.25 % on salinity concentration of 8 and 12 g/L gradually and in comparison to the
sample (26.68), while the ashes percentage increased to 11.85, 12.70 and 14.14 % with an
increased of salinity to 4, 8 and 12 g/L gradually and in comparison to the sample (11.24).

Time of Appearance of feces

When fresh water fish face an environment with high salinity levels. it drinks water that
contains ions, The concentrations of those ions inside the fish bodies might be little so fish
increase ions concentration inside its bodies to reach a balance status with external
environment.

The digest process for food depends on many factors like food amount. Its quality, the
sensitivity for food to enzymes activity, its secretions, and the time in which the food is
exposed to digest enzymes. Many studies agreed that there is a negative relationship between
high salinity and the time of waste appearance for fish: the result was explained on a basis
that high salinity could increase the speed of food passing in the gastrointestinal canal the
thing that cannot allow the gastrointestinal canal the suitable time to make digestion and
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absorption. Therefore, the enzymes were not given a chance to practice its fully activities,
then decreasing the quality of metabolism (Mylonas, et al, 2009 ).

Salinity also affects the speed of food passing (Nordruma et al,2000) Also the high salinity
increase the enzymes such as cortisol , growth hormone and prolactin hormone, the thing that
affects the speed of food passing by affecting the brain and changing the entire animal
behavior (Rubio et al, 2005). Current studies agreed with many other studies. Al-Khshali
(2011) reported the time of waste appearance was decreased with high salinity for Cyprinus
Carpio after 4.25 hours of having food on salinity of 12% g/L. after 5.35 hours of having
food on salinity of 8 g/L and after 6.20 in salinity of 4 g/L in comparison with salinity of 0.1
g/L (6.25 hours). It was noticed that there is an increase on the average of food moving in the
intestines in the Golden Beaches, accompanied by a decline in growth averages (Yasir, 1996).
Vinagre, et al, (2007) showed that an increase in the average of gastric discharge when the
Solea Senegalensis faced salt water environment in comparison to the low salinity
environment by 35%. The experiment lasted 14 hours. (Al-Khshali, 2011) showed a decrease
in the time of the appearance of the waste in the golden fish with an increase in its salinity.
The rate of gastric discharge at the salt concentration was 12 g /L faster than the salt
concentration of 8 g /L. This was attributed to increase gastric passage.

5. Conclusion

The present study was conducted to effect of The gradual increase in salinity to 5, 10 and 15
g /L on the Chemical analysis and Time Appearance of feces for Cyprinus Carpio that the
appearance time of feces was decreased with the rise of salt concentrations of common carp
and that confirms that salinity affects the digestive system of common carp fish on other hand
it was found that the moisture dropped with the rise of salinity as and the percentage of
protein decreased when rise the salinity concertation and as for the percentage of fat, was
decreased the rise of salinity whereas the percentage of ash was increased and that confirms
that salinity affects the chemical component.
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