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ABSTRACT 

The effect of stocking densities (30, 60, 90, and 120 g/l), durations of 

transportation (2, 4, and 6 hours), with two methods of aeration (pure 

oxygen and atmospheric air)in three different containers shapes 

(polyethylene bags, cylindrical and cuboids) on silver carp fry, and water 

quality parameters was tested. Water samples were taken at 2 h intervals 

after transport to determine oxygen concentration, pH, and total 

ammonia concentration. Oxygen concentration adjusted to 8 ppm for all 

treatments at transport start of silver carp fries. The results revealed that 

both water quality and survival ratio were affected by method of 

transportation. Oxygen concentration, pH values, ammonia concentration 

and survival ratio measured in pure oxygen supply were significantly 

(P<0.05) higher compared to those measured in atmospheric air supply 

under all treatments. The oxygen concentration of silver carp fry 

transportation was in the range of 0.67 to 7.11 mg/l, and the stocking 

densities from 30 to 120 g/l. Transportation durations significantly 

affected the oxygen concentration under closed system (polyethylene 

bags) and open system (cylindrical and cuboids containers). The pH 

values of the water during silver carp fry transportation were in the range 

of 6.35 to 7.2, and the lowest ph value of 6.35 was recorded at 30 g/l 

stocking density, 2 h duration of transportation, pure oxygen supply and 

polyethylene bags containers. The ammonia concentration values of silver 

carp fry transportation was in the range of 1.1 to 7.0 mg/l, and the lowest 

ammonia value of 1.1g/l was recorded at 30 g/l stocking density, 2 h 

duration of transportation, pure oxygen supply and polyethylene bags 

container. The lowest survival ratio of silver carp fry transportation value 
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of 14.97% was recorded at 120 g/l stocking density, atmospheric air 

supply with 6 h duration of transportation, and the highest survival ratio 

value of 97.13% was recorded at 30 g/l stocking density, 2 h duration of 

transportation, pure oxygen supply and polyethylene bags containers. The 

lowest cost value of silver carp fry transportation of 0.09 L.E per 5g. for 

live fry was recorded at 120 g/l stocking density, 2 h duration of 

transportation, pure oxygen supply and polyethylene bags containers, but 

then, the highest cost value of silver carp fry transportation of 0.92 L.E. 

per 5g. for live fry was recorded at 30 g/l stocking density, 6 h duration of 

transportation, atmospheric air supply with polyethylene bags containers. 

From the obtained results, the best parameters of silver carp fry 

transportation methods could be transport with stocking density of (30 

g/l), duration of transportation of (2 hours), methods of aeration of pure 

oxygen supply, and container shape of polyethylene bags to achieve the 

highest values of oxygen concentration and the survival ratio and the 

lowest values of the pH value, ammonia concentration and total cost.  

 

Key words: fry transportation, silver carp, aeration, survival 

ratio, polyethylene bags, transport in containers, water quality. 

INTRODUCTION 

he need for rapid development and proper management of the fish 

farms is becoming a necessity in view of the high demand for fish 

as a relatively cheap source of animal protein. Fish may 

compensate for the present deficiency of the other animal protein sources 

(Hamza 1988). Fish contains a good quantity of protein, about 18-20% 

and fat content ranges from 0.2% to 25%. Fish is a rich source of 

vitamins, particularly vitamins A and D from fatty species. The minerals 

present in fish include iron, calcium, zinc, iodine (from marine fish), 

phosphorus, selenium and fluorine. 

Fish culture embodies in land and coastal water, but in fact, the inland 

culture is greater than the coastal culture. Inland fish culture embodies 

fresh water and brackish water. Fresh water fish culture (about 40,000 

faddans) is much more developed in Egypt than brackish water fish 

culture (20,000 faddans) (Hamza 1988). 

T 
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Total fish production in Egypt is about 970,000 tons according to 

Ministry of Agriculture, 2007. 375,000 tons (38.72%) are from fisheries, 

595,000 tons (61.28%) are from aquaculture. 

There are two basic transport systems for live fish, the closed system and 

the open system. The closed system is a sealed container in which all the 

requirements for survival are self-contained. The simplest of these is a 

sealed plastic bags partly filled with water and oxygen. The open system 

consists of water-filled containers in which the requirements for survival 

are supplied continuously from outside sources. The simplest of these is a 

small tank with an aerator stone. 

The bags used for fish transport in water with oxygen are produced in a 

number of modifications. They are manufactured from a thin or thicker 

transparent polyethylene foil and usually have the shape of sack or sleeve. 

The water to be used for fry transport in a bag should comply with all 

requirements.  

The transport in tank should be done under the conditions of constant air 

or oxygen supply. This is very important to the welfare of fish even if 

dissolved oxygen content of water seems to be satisfactorily high in tank. 

The weight of fish that can be safely transported in a tank depends on the 

efficiency of the aeration system, duration of the transport, water 

temperature, fish size and fish species, some calculations of loading rates 

for various fish species are presented by (Piper et al. 1982). 

Boyd and Watten (1989) stated that two basic methods are used for 

increasing dissolved oxygen (DO) concentrations in water. Air-contact 

aeration systems increase the area of the air-water interface and the 

degree of turbulence in water to enhance the absorption of oxygen from 

the atmosphere or from rising air bubbles. Also Golombieski et al. (2003) 

showed that when fish is transported in a closed system, an oxygen deficit 

may occur when the load density is high and the transport is prolonged. 

The dead fish also compete with the living ones for oxygen. The 

increased bacterial multiplication requires oxygen and this multiplication 

may further produce toxic metabolites and stated that, an oxygen deficit 

was observed at 20° C and 25° C at the load density of 168 g/l, since the 
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dissolved oxygen levels approached near zero. There was fingerling 

mortality at this density, and bacteria that degrade dead fish probably also 

consumed oxygen, contributing to reducing these levels in the water. The 

use of pure oxygen in the bags increased the dissolved oxygen levels in 

the water up to saturation in relation to the partial pressure of oxygen 

contained in the bags, Gomes et al. (1999). Lawson (1995) recommended 

a minimum criterion of 6.0 mg/l dissolved oxygen for all juvenile fish and 

crustaceans. Practically all species can survive for short period at 

dissolved oxygen concentration less than optimum, and they are more 

susceptible to infectious diseases. Respiration of common carp and silver 

carp decreased when this species were exposed to ammonia concentration 

of the range 0.2 to 1.0 mg/l, (Nemcosk et al. 1984). 

Chona and Marietta (2003) said that the best packing density for 

transport of grouper larvae is 50 larvae/l and that packing density could 

be increased to a maximum of 100 larvae/l when transported at 23° C. 

Also Pavlidisa et al. (2003) suggested that red porgy should be 

transported in stocking densities of 20 – 25 g/l and at a hauling 

temperature similar to that kept at the exporter's fish rearing tanks 

(preferable 19° C). 

Ng et al. (1992) found that 16% to 18% mortality might occur to 

Cyprinus carpio when unionized ammonia concentration was 0.9 to 1.3 

mg/l. The term total ammonia refers to the sum of unionized ammonia 

(NH3) and ionized ammonia (NH4). Ammonia induces detrimental 

changes in tissue structure, cell function, blood chemistry, osmoregulation 

and disease resistance. A sharp peak in ammonia excretion of sockeye 

salmon was observed by Thurston et al. (1981) 4 h after single feeding. 

Low dissolved oxygen concentrations increase the toxicity of ammonia to 

fish. Boyd (1982) showed that water pH was reduced in the first hours of 

transport because the production of carbon dioxide due to fish respiration 

led to the formation of carbonic acid, which can dissociate into H
+
 and 

HCO3
-
, and most natural waters have pH values between 6.5 and 9.0. 

From the previous introduction, there is a shortage in literature 

concerning fry transport especially the optimum conditions required for a 

successful transport operation. In this paper, some of the important 
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parameters affecting the transportation process will be investigated to 

conclude the optimum transport conditions. 

The objectives of this study will include investigation the effect of 

transport durations, stocking densities, transport containers’ shape and 

aeration systems on silver carp fry survival ratio and water quality during 

transportation.  

MATERIALS AND METHODS 

This study was carried out in Central Laboratory for Aquaculture 

Research, Abbassa, Abou-Hammad, Sharkia during the year of 2009. 

Transport fry in open system and closed system at different densities of 

silver carp Hypophthalmic molitrix were used to evaluate some study 

parameters on water quality and survival of fry during journey. The study 

included two methods of aeration (pure oxygen and atmospheric air); four 

stocking densities (30, 60, 90, and 120 g/l); three different containers 

shapes (polyethylene bags, cuboids, and cylindrical); and three transport 

durations (2, 4, and 6 hours) with average truck speed 35 km/hr on variety 

road between dirt and tarmac. A total of 72 treatments were suggested and 

implemented in 3 replicates each. Silver carp fries of 5.0 g average mass 

were used in different densities to investigate the previous parameters. 

Polyethylene bags were 0.6 mm thick and have the dimensions of 

1.1x0.35 m. Cuboids containers are manufactured from plastic boards. 

They have dimensions of 0.31x0.23x0.185 m and thickness of 5.4 mm, 

the height of water 13 cm. Cylindrical containers are manufactured from 

plastic. They have dimensions of 0.37 m height, 0.19 m diameter, the 

height of water is 18 cm. 

Pure oxygen was provided by compressed oxygen cylinder and 

atmospheric air was supplied by a battery operated air pump which uses 2 

batteries (size D, 1.5 Volts). Air dispensers are used to bubble air and 

pure oxygen in open systems and oxygen concentration adjusted to 8 ppm 

for all treatment at transportation start and after to fill of containers with 

fries. The containers were hauled in a transportation truck for different 

transportation durations. 

Water samples from each treatment were tested to determine 
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concentration of dissolved oxygen (DO), mg/l, pH, and total ammonia, 

mg/l, each two hours.   

Dissolved oxygen was measured using Dissolved Oxygen Meter (YSI 

Model 58) and pH was assessed using pH meter. Total ammonia 

concentration was measured in laboratory using HACH Comparison 

Method. The survival ratio (SR) was calculated using the following 

equation: 

100



Mt

MdMt
SR  

Where: Mt : total mass of fry in the container, g. 

 Md : mass of dead fries in each container, g. 

The cost incurred by the truck was estimated using the following 

equation, (Awady 1978): 

  hLELfswrt
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Where: 

C: hourly cost, L.E, P: Capital investment (truck price = 100,000 L.E)  
h: yearly working hours (assumed 2500 h/year), a: life expectancy 

of the truck (assumed 20 years), i: interest rate/year (assumed 10%), t: 

taxes, and overheads ratio (assumed 10%), r: repairs and maintenance 

ratio (assumed 10%), w: horsepower of the truck engine, 100 hp, s: 

specific fuel consumption, 0.24 l/h.hp 
f: fuel price, 1.50 L.E/l, L: operator wage, 5.00 L.E/h, and, 0.9: 

factor to take lubrication and greasing into account. 

Finally, the cost analysis was carried out in order to evaluate the transport 

unit economically and then compare between different methods. The total 

cost incurred by a treatment was estimated by the following equation: 

Total cost = truck cost + aeration cost + container cost + fry cost + 

labor cost 
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Statistical analysis 

Four measurements were done for oxygen concentration, pH value, 

ammonia and survival rate. The obtained data were statistically analyzed  

(univaraite analysis of variance)to determine the main and interaction 

effects between levels of stocking densities, methods of aeration, different 

containers’ shapes; and transportation durations.  

RESULTS AND DISCUSSION 

The observed data were tabulated, analyzed, and plotted to investigate the 

effect of different study parameters. 

1. Effect of Different Parameters on Oxygen Concentration: 

The effect of changing the levels of stocking densities, methods of 

aeration, different containers shapes, and transportation durations on the 

oxygen concentration of silver carp fry transportation is shown in Fig. (1). 

Statistical analysis showed that increasing stocking density had 

significant effect (p < 0.05) on the oxygen concentration under pure 

oxygen supply and atmospheric air supply but did not show any trend 

indicating that the interaction of stocking density with other component 

played an important role in the oxygen concentration of the fry 

transportation. It can be said that oxygen concentration in water was 

decreased with increasing stocking density due to the competition among 

fries. Also, increase the transportation duration had the most significant 

role in the oxygen concentration but the oxygen concentration measured 

in pure oxygen supply was higher than that measured in atmospheric air 

supply under all treatments. Oxygen concentration values measured in 

closed system (polyethylene bags) throughout 2 hours in stocking 

densities 30, 60, 90 and 120 g/l were 7.12, 4.75, 3.00, and 2.73 mg/l 

respectively under pure oxygen supply. In addition, the values were 3.10, 

2.87, 2.40, and 1.97 mg/l respectively using atmospheric air supply. It is 

clear that the transportation period has affected the oxygen concentration.   
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Figure 1: Effect of study parameters on oxygen concentration with 

different containers shapes. 
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Oxygen concentration that was measured throughout 2 and 4 hours in 

pure oxygen supply was higher than that measured at atmospheric air 

supply in the same treatment. These results are in agreement with those 

found by Golombieski et al. (2003) and Chona and Marietta (2003).  

2. Effect of Different Parameters on pH Value: 

The effect of changing the levels of stocking densities, methods of 

aeration, different containers shapes, and transportation durations on the 

pH values of silver carp fry transportation is shown in Fig. (2). Statistical 

analysis showed that increasing stocking density had significant effect (p 

< 0.05) on the pH values but did not show any trend indicating that the 

interaction of stocking density with other component played an important 

role in the pH values of the fry transportation. As the stocking density 

was increased from 30 to 120 g/l, the pH values increased from 6.35 to 

6.90 under pure oxygen supply in bags after 2 h transport duration. At the 

same time pH values increased from 6.71 to 7.05 using atmospheric air 

supply under the same conditions. It is also noticeable the pH values 

increased from 6.35 to 6.79 by increasing transport duration from 2 to 6 h 

under 30 g/l stocking densities using pure oxygen.  Same trend was found 

under different treatments using pure oxygen supply and atmospheric air 

supply. Pavlidisa et al. (2002) showed similar results. It is logical from 

the previous discussion to conclude that increasing stocking densities and 

transportation durations will increase the breathing activities which 

produce more CO2 which tends to increase water acidity. However, this 

effect was offset by increasing ammonia concentration which was 

produced by larger quantities by increasing stocking densities and 

transport durations.  

3. Effect of Different Parameters on Total Ammonia Concentration: 

The effect of changing the levels of stocking densities, methods of 

aeration, different containers shapes, and transportation durations on the 

ammonia concentration of silver carp fry transportation is shown in Fig. 

(3). Statistical analysis showed that the total ammonia concentration 

increased significantly (P<0.05) as the level of stocking densities and 

transport durations increased. The total ammonia concentration increased 

from 1.1 to 1.5 mg/l and from 2.8 to 3.5 mg/l by increasing the stocking 

density from 30 to 120 g/l under both aeration systems through transport 

duration of 2 h respectively. Meanwhile it was increased from 1.1 to 2.3 

mg/l and from 2.8 to 5.1 mg/l by increasing the transport duration from 2 

to 6 h under 30 g/l  
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Figure 2: Effect of study parameters on pH values with different containers shapes.  
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Figure 3: Effect of study parameters on total ammonia concentration  
with different containers shapes.  
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stocking density for both aeration systems. The highest ammonia 

concentration of 6.8 mg/l was recorded after 6 h of transportation at 

stocking density of 120 g/l for the atmospheric air system in polyethylene 

bags. It was noticeable that ammonia concentration was higher under 

atmospheric air supply than that under pure oxygen supply at all stocking 

densities and transport durations. Accumulation of ammonia and its 

intermediate products in intensive culture system causes mortality. 

Ammonia is utilized as an energy source by autotrophic nitrifying aerobic 

bacteria, Nitrosomonas and Nitrobacter, which oxidize it to nitrite and 

nitrate, respectively.  

4. Effect of Different Parameters on Survival Ratio: 

  The effect of changing the levels of stocking densities, methods of 

aeration, different containers shapes, and transportation durations on the 

survival ratio of silver carp fry transportation is given in Fig. (4). 

Statistical analysis showed that increasing stocking density had 

significant effect (p < 0.05) on the survival ratio and as the stocking 

density was increased from 30 to 120 g/l, the survival ratio decreased 

from 87.73 to 76.61% and from 86.26 to 72.52% under both aeration 

systems for 2 h transport duration respectively. Meanwhile it was 

decreased from 87.73 to 75.90% and from 86.26 to 66.44% by increasing 

transport duration from 2 to 6 h at stocking density of 30 g/l under both 

aeration systems respectively in cylindrical containers. In addition, 

survival ratio calculated in pure oxygen supply was higher than that 

calculated in atmospheric air supply. The survival ratio in polyethylene 

bags was higher than that obtained with cylindrical and cuboids 

containers, where survival ratio was in polyethylene bags 97.11%, 

cylindrical containers 87.73% and cuboids containers 92.60% at 30 g/l 

through 2 h with pure oxygen supply. This result can be attributed to the 

nervous behavior of the sliver carp fries during transportation and less 

solubility of oxygen in open systems.  

5. Cost Analysis: 

5.1. Cost Analysis for Polyethylene Bags: 

Fig. 5 displays the cost incurred using polyethylene bags under different 

stocking densities, transport durations and aeration systems. It can be 

concluded that total cost associated with one bag transport is increasing 

by increasing transport duration. The cost incurred using atmospheric air 

supply was higher than that incurred using pure oxygen supply.  
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Figure 4: Effect of study parameters on survival ratio with different containers shapes. 
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Figure 5: Effect of study parameters on the total cost per 5g. for live fry  

with polyethylene bags. 

The total cost per 5g. for live fry was decreased from 0.18 to 0.09 L.E and 

from 0.21 to 0.18 L.E through increasing stocking density from 30 to 120 

g/l; meanwhile it was decreased with 30 g/l stocking density from 0.18 to 

0.36 L.E and from 0.21 to 0.93 L.E through increasing transport duration 

from 2 to 6 h. under both systems of aeration.  

5.2. Cost Analysis for Cylindrical Containers: 

Fig. 6 depicts the cost incurred using cylindrical container under 

different stocking densities, transport durations and aeration methods. It 

can be concluded from these figures that the cost associated with one 

container transport is increasing by increasing transport duration. It is 

interesting to notice that the cost incurred using pure oxygen supply was 

lower than that incurred using atmospheric air supply but with a little 

margin. This result is attributed to the cost of air pump and tubing under 

atmospheric air supply. The total cost per 5g. for live fry was increased 

from 0.19 to 0.11 L.E and from 0.21 to 0.11 L.E through increasing 

stocking density from 30 to 120 g/l; meanwhile it was increased from 

0.19 to 0.39 L.E and from 0.21 to 0.54 L.E with increasing transport 

duration from 2 to 6 h. with 30 g/l stocking density under both systems of 

aeration.  
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Figure 6: Effect of study parameters on the total cost per 5g. for live fry  

with cylindrical container. 

5.3. Cost Analysis for Cuboids Container: 

Fig. 7 depicts the cost incurred using cuboids container under different 

stocking densities, transport durations and aeration methods. It can be 

concluded from these figures that the cost associated with one container 

transport is increasing by increasing transport duration. It is interesting to 

notice that the total cost incurred using pure oxygen supply was lower 

than that incurred using atmospheric air supply but with a little margin. 

This result is attributed to the cost of air pump and tubing under 

atmospheric air supply. The total cost per 5g. for live fry was increased 

from 0.20 to 0.10 L.E and from 0.21 to 0.11 L.E through increasing 

stocking density from 30 to 120 g/l; meanwhile it was increased from 

0.20 to 0.43 L.E and from 0.21 to 0.57 L.E with increasing transport 

duration from 2 to 6 h. with 30 g/l stocking density under both systems of 

aeration.  
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Figure 7: Effect of study parameters on the total cost per 5g. for live fry with cuboids container. 

Table (1): Effect of stocking density, duration of transportation, 

methods of aeration and different containers shapes on water 

quality, survival ratio and transportation cost. 

parameters 

Water quality measurement, survival rate and 

transportation cost 

Oxygen 

concentration 

(g/l) 

pH values 

Ammonia 

concentration 

(g/l) 

Survival 

ratio (%) 

Stocking density = 30 g/l 

Stocking density = 60 g/l 

Stocking density = 90 g/l 

Stocking density = 120 g/l 

3.76 
a
 

3.15 
b
 

2.52 
c
 

2.88 
d
 

6.62 
a 

6.77 
b
 

6.90 
c
 

7.04 
d
 

3.24 
a 

3.93 
b
 

4.39 
c
 

5.14 
d
 

77.25 
a
 

74.92 
b 

69.10 
c
 

57.41 
d
 

Transportation duration = 2 h 

Transportation duration = 4 h  

Transportation duration = 6 h 

3.62 
a
 

2.88 
b
 

2.13 
c
 

6.74 
a
 

6.83 
b 

6.92 
c
 

3.00 
a
 

4.15 
b 

5.38 
c
 

81.52 
c
 

71.77 
b 

55.72 
b
 

Containers shape = polyethylene bags 

Containers shape = cylindrical 

Containers shape = cuboids 

2.40 
b
 

3.21 
a
 

3.03 
a
 

6.86 
a 

6.77 
b 

6.86 
a
 

3.64 
c
 

4.23 
b
 

5.14 
a
 

71.90 
a
 
 

70.89 
a 

66.21 
b
  

System aeration = pure oxygen 

System aeration = air atmospheric  

3.51 
a
 

2.25 
b
 

6.77 
a 

6.89 
b 

3.38 
a
 

4.98 
b
 

77.73 
a 

61.61 
b 
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CONCLUSIONS 

Analysis of the results of the current research can led to the following 

conclusions: 

1. Oxygen concentration decreased in all treatments regardless of 

aeration system or stocking density used. Stocking density of 30 

g/l and 2 h transport duration resulted in the highest oxygen 

concentration under different aeration systems and container 

shapes used. 

2. pH values increased in all treatments regardless of aeration system 

or stocking density used. Stocking density of 30 g/l and 2 h 

transport duration resulted in the lowest pH values under different 

aeration systems and container shapes used. 

3. Ammonia concentration increased in all treatments regardless of 

aeration system or stocking density used. Stocking density of 30 

g/l and 2 h transport duration resulted in the lowest ammonia 

concentration under different aeration systems and container 

shapes used. 

4. Survival ratio decreased in all treatments regardless of aeration 

system or stocking density used. Stocking density of 30 g/l and 2 h 

transport duration resulted in the highest survival ratio under 

different aeration systems and container shapes used. 

5. Oxygen concentration in water in closed system, i.e., polyethylene 

bags, was higher than that of open systems, i.e., cylindrical or 

cuboids containers. This could be attributed to the higher 

solubility of oxygen under closed systems. 

6. pH values of water during transport of silver carp fry in 

polyethylene bags was lower than that noticed using cylindrical 

containers which was lower than that measured using cuboids 

containers. 

7. Total ammonia concentration in water during transport of silver 

carp fry in polyethylene bags was lower than cylindrical shape 

which was lower than cuboids shape. 
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8. Survival rate of silver carp fry in polyethylene bags was better 

than that in cylindrical and cuboids containers. This result is 

attributed to the nervous behavior of fries during transportation. 

Fry get scared from shaking and jumps in containers. Soft 

containers resulted in fewer casualties than hard ones. 

9. Total cost incurred using polyethylene bags was lower than that 

incurred using containers under all stocking densities, transport 

durations and aeration methods. 

10. Total cost incurred using pure oxygen supply was higher than that 

incurred using atmospheric air supply in polyethylene bags under 

all stocking densities and transport durations. This result was 

reversed in containers. 

It can be recommended that using polyethylene bags with stocking 

density of fry 30 g/l and  pure oxygen supply at 2 hours duration of 

fry transportation are better than using open containers at the same 

treatment due to: 

1- Survival rate using bags was higher than others. 

2- Water quality was better under bags treatments. 

3- Total cost associated with using polyethylene bags was lower 

than that    associated with other containers. 
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 انمهخص انعربً

تمييم انطرق انمختهفت ننمم زريعت أسمان انمبرون انفضً وتأحيرها عهً جىدة 

 انمياه ونسبت الإعاشت

انساداث إبراهيم عهً عبذ انعال
*

عبذ الله مصطفً محمذ لشطت 
*

محمذ انسيذ إسماعيم رضىان 
**

 

محمىد محمذ انسعيذ سهيمان
**

 

هن حْذ إنخاس الأعواك, كوا ححخل الوشكض الأًل فىَ علَ هغخٌٍ العالن  11ححخل هصش الوشكض 

% هىىن إنخاصىىويص ًّصىىل إصوىىالَ اسنخىىاس الغىىو َ فىىَ هصىىش هىىن 29العىىالن العش ىىَ ر كزىىش هىىن 

% إنخاس الوصاّذ, 89ص27 لف طن ر 705.490إلَ  9222الوصادس الوخخلفت ًفق إحصائْت عام 

 % هن اسعخضساع الغو َيص97ص61

ه ٌهىىاث ح ىىذم  اىىاع الزىىشًة الغىىو ْت هوىىا صعىىل الحفىىا  علْيىىا هىىن  ّعخبىىش ن ىىل الضسّعىىت هىىن  ىىىن

 الوخالباث الضشًسّت للزشًة الغو ْتص

 صشّج ىزه الذساعت فِ الوعول الوشكضُ لبحٌد الزشًة الغو ْت  العباعىت  وحافةىت القىش ْت فىِ 

لٌضىىأ  عىىظ علوْىىت لإىىحْحت سنضىىاط عولْىىاث ن ىىل  9222الوفىىشا الغىىو ِ  الوعوىىل مىى ل عىىام 

 ت الوبشًك الفضَ فَ النةن الوفخٌحت ًالنةن الوغل تص صسّع

 ً ذ حن دساعت الوعاه ث الخالْت:

ر رت  نٌاع هىن الأًعْىت ر كْىاط هىن البىٌلِ اّزْلىْن ًالأًعْىت اسعىاٌانْت ًالأًعْىت الوغىخاْلت  

لخش هن نفظ نٌعْت هْاه الحٌض, ً س أ كزافاث هخخلفت  5الوصنٌعت هن الب عخْك الو ٌٍي ععت 

صن/لخشي, ًنةاهْن هخخلفْن للخيٌّت رالأكغىضْن الن ىَ ًاليىٌال الضىٌٍي,  192,  22,  62,  22ر

عاعاثي ًرلك لخ ْْن حأرْش ىزه العٌاهىل علىَ ه ىاّْظ صىٌدة الوْىاه  6,  4,  9ًر رت  صهنت للن ل ر

 ًح لْل نغبت الفا ذ  رنال الن لص

  ًضحج نخائش  الذساعت:

صن/لخشي ه اسنت  19ص8الن ل فِ  كْاط البٌلَ اّزلْن ر اسحفاع حشكْض الأكغضْن  رنال -1

صن/لخش  22صن/لخشي  اعخخذام  28ص4صن/لخشي ًالأًعْت الوغخاْلت ر 22ص5 الأًعْت الاعاٌانْت ر

 عاعت  اعخحذام نةام حيٌّت  الأكغضْن الن َص  9صسّعت م ل صهن ن ل 

ه اسنت  الأًعْت  ي25ص6 رنال الن ل فِ  كْاط البٌلَ اّزلْن ر pHانخفاض س ن  -9

 9صن/لخش صسّعت م ل صهن ن ل  22ي  اعخخذام 46ص6ي ًالأًعْت الوغخاْلت ر42ص6الاعاٌانْت ر

 عاعت  اعخحذام نةام حيٌّت  الأكغضْن الن َص

/لخشي ه اسنت صن 1ص1انخفاض حشكْض الأهٌنْا ال لْت  رنال الن ل فِ  كْاط البٌلَ اّزلْن ر -2

صن/لخش  22صن/لخشي  اعخخذام  5ص1صن/لخشي ًالأًعْت الوغخاْلت ر4ص1 الأًعْت الاعاٌانْت ر

 عاعت  اعخحذام نةام حيٌّت  الأكغضْن الن َص 9صسّعت م ل صهن ن ل 

                                           
*
 أستار مساعذ بمسم انهنذست انسراعيت، كهيت انسراعت، جامعت انسلازيك. 

**
 بانمعمم انمركسي نبحىث انخروة انسمكيت بانعباست، مركس انبحىث انسراعيت. ومساعذ باحج باحج 
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%ي ه اسنت  الأًعْت 11ص28اسحفاع نغبت اسعاشت  رنال الن ل فِ  كْاط البٌلَ اّزلْن ر -4

صن/لخش صسّعت م ل  22%ي  اعخخذام 82ص78%ي ًالأًعْت الوغخاْلت ر62ص29الاعاٌانْت ر

 عاعت  اعخحذام نةام حيٌّت  الأكغضْن الن َص 9صهن ن ل 

  ل  الو اسنت  صنْوي 22ص2انخفاض الخ الْف ال لْت عنذ اعخخذام  كْاط البٌلَ اّزلْن ر -5

صنْوي  12ص2غخاْلت رًالو صنْوي 12ص2ر  الخ الْف  اعخخذام  ك  هن الأًعْت الأعاٌانْت

  اعخخذام هصذس للأكغضْن الن َ م ل  صهن ن ل عاعخْنص

 تىصً انذراست عنذ نمم زريعت انمبرون انفضً:

 اعخخذام  كْاط البٌلَ اّزلْنص -1

 صن/لخشص 22اعخخذام كزافت ححوْل  -9

 اعخخذام هصذس حيٌّت الأكغضْن الن َص -2

 عتص عا 9الضهن الوناعب لعولْت ن ل صسّعت الوبشًك الفضَ  -4

 

هوا ًانخفاض حشكْض الأهٌنْا ال لْت ًالخشكْض الوٌائن هن الأكغضْن  pHًرلك سنخفاض  ْوت 

 فَ صسّعت الوبشك الفضَصًح الْف ن ل هناعبت نغبت إعاشت عالْت  دٍ إلَ 

 


