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ABSTRACT:This work aimed to study the effect of using vitamin C and alternation of 

drinking saline well water with tap water on hematological parameters, biochemical blood 

constituents, hormonal profile and productive performance of laying hens drinking saline well 

water under South Sinai conditions. A total number of 120 Commercial Browne Lohmann 

LSL laying hens (34 weeks old and average body weight of 1996.9±18.7 g) were 

randomly divided into four equal treatments (30 hens of each). The 1
st
 treatment (Tr1), 

hens drank tap water (containing 265 ppm TDS) and fed basal diet (considered as 

control). The 2
nd

 treatment (Tr2), hens drank saline well water (containing 3398 ppm 

TDS) and fed basal diet. The 3
rd

 treatment (Tr3), hens drank saline well water and fed 

diet containing 2 % vitamin C (commercial product containing 20 % vitamin C). The 4
th

 

treatment (Tr4), hens drank saline well water alternate weekly with drank fresh tap 

water until the end of experiment (hens drank saline well water every other week) and 

fed basal diet. The results showed that red blood cells and hemoglobin level were 

significantly decreased, while, mean corpuscular volume and Heterophils/Lymphocytes 

ratio were significantly increased in Tr2 when compared with Tr1. Glucose level 

significantly decreased in Tr2 compared with other treatments. Cholesterol level 

significantly decreased in Tr3 when compared with Tr2, Tri-iodothyronine hormone 

significantly decreases in the Tr2 when compared with Tr3 group. Progesterone level 

significantly increased in Tr4 when compared with Tr2. However, there are significant 

differences among treatments in final body weight, egg weight, egg number, egg mass, feed 

conversion ratio and mortality rate. In conclusion, laying hens alternated drank saline water 

with tap water every week or using vitamin C in feeds may alleviate the drastic effect of 

drinking saline well water on blood parameters and thus positively reflected on laying 

hen's performance.   
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INTRODUCTION 

Recent Egyptian agriculture policy has 

been directed towards intensive land 

reclamation in the desert lands. But the 

main problem is the new reclaimed desert 

areas depend on under groundwater for 

poultry drinking with varying degrees of 

salinity and this underground water often 

contains high concentrations of dissolved 

salts (Marai and Habeeb, 1994), 

Moreover, water salinity is the major 

factor determining the suitability of 

particular water source for livestock 

(Abdelsattar et al., 2020). Additionally, 

water is very essential nutrient for 

livestock, it is the next to oxygen as 

immediately important for life, Water 

represents between 55 % and 75 % of the 

weight of a chicken, 65 % of the egg, 

about 70 % is inside the cells and 30 % is 

in fluid surrounding the cells and in blood 

(Ahmed and Abdel-Rahman, 2004). 

Many studies have been conducted to 

study the effect of utilizing natural saline 

water on poultry. This saline water often 

unsuitable for poultry drinking, and if the 

total dissolved salts (TDS) is high, this led 

to decrease the productive performance, 

disturbance biochemical parameters and 

blood picture of poultry (Hadziosmanovic 

et al., 1997; Ahmed and Abdel-Rahman, 

2004 and Morsy et al., 2012). On the 

other hand, Yape Kii and Dryden (2005) 

showed that water salinity may cause 

harmful effects resulting in poor 

performance, illness or even death of 

animals. They have stated that adverse 

effects of salinity on health and 

performance varied based on many factors 

as species, breeds, adaptation and 

environment of animals. Alahgholi et al 

(2014) also stated that animal’s tolerance 

to different amounts of NaCl in the water 

may depends on their species, age, water 

requirement, physiological condition, 

season and salt content of total diet. 

So, many studies search about the best 

means to alleviate the drastic effects of 

drinking unsuitable saline water. 

Yoselewitz and Balnave (1989) 

concluded that using ascorbic acid in 

laying hens alleviate the drastic effects of 

drinking inappropriate saline water and 

this effect was dependent upon 

concentration of ascorbic acid, where 

ascorbic acid acted as a preventive rather 

than a remedial.  

Other studies reported that, the 

productive performance of chickens was 

improved when saline water is replaced 

by tap water (Yoselewitz and Balnave, 

1989), on the other hand, rabbits drank 

saline well water with tap water every 

week may reduce the drastic effect of 

drinking saline well water on blood 

constituents and thus may be positively 

reflected on rabbit's performance (Morsy 

et al., 2016). Therefore, this work aimed 

to study the effect of using vitamin C and 

alternation of drinking saline well water 

with tap water on hematological 

parameters, biochemical blood constituents, 

hormonal profile and productive 

performance of laying hens drinking 

saline well water under South Sinai 

conditions. 

MATERIALS AND METHODS 

The present study was conducted in the 

South Sinai Research Station, located at 

Ras Suder that belongs to the Desert 

Research Center, Ministry of 

Agriculture, Egypt. The experiment 

started on March up to June. A total 

number of 120 Commercial Browne 

Lohmann LSL laying hens (34 weeks old 

and body weight of 1996.9±18.7 g) were 

randomly divided into four equal 

treatments (30 hens of each). The 1
st
 

treatment (Tr1), hens drank tap water 
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(containing 265 ppm TDS) and fed basal 

diet (considered as control). The 2
nd

 

treatment (Tr2), hens drank saline well 

water (containing 3398 ppm TDS) and fed 

basal diet. The 3
rd

 treatment (Tr3), hens 

drank saline well water and fed diet 

containing 2 % vitamin C (commercial 

product containing 20 % vitamin C). The 

4
th

 treatment (Tr4), hens drank saline well 

water alternate weekly with drank fresh 

tap water until the end of experiment 

(hens drank saline well water every other 

week) and fed basal diet. Saline well 

water and tap water were chemically 

analyzed (Table 1) according to Muller 

(1995).  

Hens until the end of experiment (50 

weeks) were housed in wire cages, 

supplied with clean fresh water and fed 

ad-libitum on recommended standard 

rations according to National Research 

Council (1994) as shown in Table (2).  

Lighting program consisted of a period of 

16 hours light and 8 hours of darkness. 

Hens were kept under the similar 

executive and hygienic conditions. Hens 

were healthy and treated with vaccines. 

Blood samples (3 ml) were collected from 

wing vein from 30 birds of each 

treatment, 15 samples (0.5 ml) collected 

into anticoagulant EDTA treated for 

determination of red blood cells (RBC's), 

hemoglobin (Hb), packed cell volume 

(PCV %), mean corpuscular volume 

(MCV), mean corpuscular hemoglobin 

(MCH), mean corpuscular hemoglobin 

concentration (MCHC) were determined 

by the counter (HA-VET, Clinding – 

Belgium). The others 15 blood samples 

(2.5 ml) were collected in non-EDTA 

tubes. Serum was collected by 

centrifugation for 20 minutes at 3000 rpm 

and it stored at –20 
0
 C until 

determination of aldosterone (Ald), 

progesterone (P4) and tri-iodothyronine 

(T3) hormones which determined by 

ELISA method using commercial kits. 

Blood metabolites (total protein (TP), 

albumin (Alb), glucose, cholesterol 

(Cho), creatinine (Crea), alanine 

transaminase (ALT) and aspartic 

transaminase (AST) were determined by 

using profitable kits. Globulin was 

calculated by the difference between 

total protein and albumin  

Body weight (BW) was individually 

recorded at 34 weeks for initial body 

weight (IBW) and at 50 weeks of age for 

final body weight (FBW). Egg number 

(EN) and egg weight (EW) was daily 

recorded for 100 days (egg production 

period). Egg mass (EM) was calculated 

by multiplying average EW by EN. Total 

feed intake (TFI) was weekly recorded 

by calculated from the difference 

between the quantity of feed provided for 

each treatment and the residual quantity 

for the same treatment. Feed conversion 

ratio (FC) was calculated as follows: 

FC=TFI divided by total egg mass. 

Mortality rate (MR) was daily recorded 

during experiment period. 

At the end of experiment thirty eggs 

were randomly collected from each 

treatment (120 eggs) to measure egg 

shell thickness with membrane in mm 

(average of the broad, narrow ends and 

equator areas of egg).  

Data were analyzed by the least square 

analysis of variance using the General 

Linear Model Procedure (SAS, 2004) 

according to following model: 

Yij=µ + Tri + eij 

Where, Yij = observations, µ = overall 

mean, Tri = effect of i
th

 treatment (i: 1-4), 

eij = experimental error. 

Duncan’s New Multiple Range Test 

(Duncan, 1955) separated differences 

among treatment means. Mortality rate 
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of hens was analyzed by Chi square 

analysis. 

RESULTS AND DISCUSSION 

1. Hematological parameters 

Table (3) showed that RBC's (Red blood 

cells) and Hb (Hemoglobin) were 

significantly decreased, while, MCV 

(Mean corpuscular volume) and H/L ratio 

(Heterophils/Lymphocytes ratio) were 

significantly increased in Tr2 (hens drank 

saline well water) when compared with 

Tr1 (hens drank tap water), on the other 

hand, there were insignificant differences 

between Tr1,  Tr3 (hens drank saline well 

water and fed diet containing 2 % vitamin 

C) and Tr4 (hens drank saline well water 

followed with drank tap water every week 

as alternated system) in RBC's, Hb, PCV 

%, MCV and H/L ratio. Additionally, 

there are insignificant differences between 

treatments in MCH. MCHC and WBC. 

From the previous results we can observed 

that, most hematological studies 

parameters were enhanced in Tr3 (hens 

drank saline well water and fed diet 

containing 2 % vitamin C) and Tr4 (hens 

drank saline well water followed with 

drank tap water every week as alternated 

system). These results may be attributed 

to the several roles of vitamin C in 

reducing the effects of stress, anti-

oxidative effects and enhancing immune 

response that maybe help to improve the 

saline water effects (Mirabdollbaghi et al., 

2006). While enhancement in Tr4 may be 

attributed to drink tab water after drink 

saline water clean and change the adverse 

effects of saline water.  

2. Biochemical blood constituents 

Table (4) showed that the significant 

differences among treatments in total 

protein, albumin, glucose, cholesterol, 

alanine transaminase and aspartic 

transaminase, while, there are 

insignificant differences among 

treatments in globulin, albumin/globulin 

ratio and creatinine. 

Total protein (TP) significantly 

decreased in Tr2 when compared with 

Tr1. There were insignificant differences 

between Tr1 and Tr3 or between Tr1 and 

Tr4 (Table 4). The decreased in TP in 

Tr2 which drink saline water only might 

return to salinity stress results in the 

increase of Corticosterone central stress 

hormone in blood (Gharib et al., 2005). 

Such hormone demolishes part of the 

protein to synthesize sugar out of protein 

sources and then reducing the total 

protein level in the blood serum.  

On the other hand, the increased TP in 

Tr3 might be due to the role of vitamin C 

that reflected by resisting salt stress by 

controlling the secretion of Deoxy-

corticosterone secreted by the adrenal 

gland that vitamin C has a significant 

role in the synthesis of corticosterone 

hormone which rise the advantage of 

glucose by breaking the protein to 

generate energy (Baines, 1996). Also , 

the role of vitamin C is shown by 

decreasing the secretion of 

corticosterone hormone via the inhibition 

of both enzymes (hydroxylase -21 and 

controlling βhydroxylase ± 11 ) in the 

synthesis of such hormone out of the 

adrenal cortex (Pardue, 1983) which 

leads to the limitation of the protein 

demolishing activity in order to make 

use of sugar and then reserving a high 

level of protein in the blood plasma 

(Coles, 1986). Abou-Zaid et al. (2000) 

refer to the occurrence of a moral 

increase of the total protein 

concentration in the serum blood of 

Japanese quails upon adding vitamin C 

with 450 ppm level to the drinking 

water. 

Albumin level significantly increased in 

Tr3 compared with the other treatments. 
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While, there is insignificant difference 

among treatments in globulin level and 

A/G ratio (Table 4), this result may be due 

to the supplementation of vitamin C 

enhanced the health of the hens by 

increasing their antioxidant status and 

immunity, as demonstrated by the 

increased activities of antioxidant 

enzymes, increased IgG levels and 

increased amino acids preservation in the 

spleen (Gan et al. 2018). 

Glucose level significantly decreased in 

Tr2 compared with other treatments 

(Table 4). This result may be due to 

drinking saline water leads to blood 

constituent’s dilution (Ahmed, 1996) or 

may attribute to increase energy 

requirements to keep the 

sodium/potassium gradient (Ahmed, 1996; 

Guyton and Hall, 2006 and Attia et al., 

2015). On the other hand, insignificant 

differences between Tr1, Tr3 and Tr4 in 

the glucose level refer to success vitamin 

C in Tr3 and alternating water system 

(Tr4) to alleviate the adverse effects of 

drinking saline water on glucose level.  

Cholesterol level significantly decreased 

in Tr3 when compared with Tr2, while, 

there were insignificant differences 

between Tr1 and Tr3 or between Tr1 and 

Tr4 (Table 4). This result might be due to 

about 20% of plasma cholesterol can be 

obtained from the diet the other part 

(80%) is synthesized by the liver or small 

intestine from acetyl-CoA. Al-Janabi et al. 

(1988) found that vitamin C led to 

decreased blood cholesterol, these results 

may refer to the influence of water salinity 

on the thyroid hormones and renal system 

with a disorder in lipoprotein metabolism 

resulting in increased the high-density 

lipoproteins in the blood, which are the 

cholesterol-rich lipoprotein components. 

So, the increase in total lipids due to 

saline water could be attributed to the 

elevated cholesterol, phospholipid and 

lipoprotein concentrations (Abdel-Samee 

and El-Masry, 1992; Pond et al., 1995; 

Ahmed  and Abdel-Rahman, 2004 and 

Attia et al., 2015).  

Alanine transaminase (ALT) there is 

insignificant difference between Tr1, Tr3 

and Tr4, while, ALT significantly 

increased in Tr2 compare with Tr1 and 

Tr4.  There is insignificant difference 

between Tr1 and Tr3 or between Tr2 and 

Tr4 in Aspartic transaminase (AST). 

On the other hand, there is an 

insignificant difference among 

treatments in Creatinine levels. This 

increase in ALT and AST in Tr2 may 

reflect failure of the liver, which was 

supported by the plasma albumin 

decrease after drinking saline well water 

and / or reflecting inadequacy of renal 

glomerular filtration and impairment of 

kidney (Abdel Rahman et al., 2000). 

Reducing alanine and aspartate 

transaminase activity of Tr3 and Tr4 

treatments might point to that alternating 

water system alleviating the saline stress 

on liver function and Vitamin C acts to 

reduce the level of ALT and AST 

enzymes and such reduction is attributed 

to Vitamin C role to control the secretion 

of corticosterone hormone from the 

adrenal gland (Mahmoud et al., 2004) 

which results in the limitation of their 

activity in blood (Oriordan et al., 1982). 

insignificant differences between Tr1 

(control) and other two groups (Tr3 and 

Tr4) in most biochemical traits, these 

results showing that chickens alternated 

drank saline water with tap water (Tr4) 

may reduce the saline stress by washing 

the body from excessive minerals which 

absorption from drinking saline well 

water, on other hand, vitamin C 

supplementation in Tr3 worked as a 
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protective rather than a remedial 

treatment. 

3. Hormonal profile 

Figures (1, 2 and 3) shows the influence 

of alternated drinking saline well water 

and vitamin C supplementation on 

hormonal profile, we observed that, there 

were insignificant differences among Tr1, 

Tr2 and Tr4 in Tri-iodothyronine (T3) 

level, while, T3 hormone recorded 

significantly decrease in the Tr2 when 

compared with Tr3 (Figure 1).  

These results may be due to Vitamin C 

acts to increase the level of thyroxin 

hormone in blood due its role in the 

metabolism of amino acids namely 

phenylalanine and tyrosine which are 

regarded as two fundamental substances 

in the synthesis of the hormones of the 

thyroid gland, thyroxin and tri-

iodothyronine (Younis et al., 2007).  

These results agree with Khalid (2017) 

who found that hormones of the thyroid 

gland in the blood was increased when 

birds drink saline water with 

supplementation with vitamin C, and 

Morsy et al. (2016) who reported that T3 

significantly decreased in rabbits drink 

saline water when compare with rabbit's 

drink fresh tap water. 

However, progesterone level (P4) 

significantly increased in Tr4 when 

compared with Tr2. While, there 

insignificant differences among Tr1, Tr2 

and Tr3 (Figure 2).  These results may be 

due to increase egg production in Tr4 

compared with other treatments. Vitamin 

C plays important role in the synthesis of 

the Steroid hormones including sex 

hormones (LH and FSH) and thus it has 

an advantageous impact on the sexual 

performance C (Krautman et al., 1990), in 

addition to its role in reducing the 

negative role of the corticosterone 

hormone which accelerates the sexual 

maturity.  

Aldosterone concentration significantly 

decreased in Tr2 when compared with 

Tr1 (Figure 3). On the other hand, there 

were insignificant differences between 

Tr1, Tr3 and Tr4. These results may be 

due to laying hens in Tr2 drank saline 

water may achieved the physiological of 

salt retention and salt excretion for an 

overload of salt by decreasing their 

plasma aldosterone concentration. 

Aldosterone is accountable for the 

activity of 50-70 % of total minerals 

corticoids as well as regulation and 

adjustment of water and electrolytes 

balance between the body compartments 

(Amal, 2003; El-Hawy, 2013 and Abd 

El-Galil et al., 2014).  

4. Productive performance  

Table (5) shows the productive 

performance of laying hens as affected 

by drinking saline well water. There are 

insignificant differences among 

treatments in daily feed intake and total 

feed intake. Meanwhile, there are 

significant differences among treatments 

in the final body weight, feed conversion 

ratio, egg weight, egg number, egg mass 

and mortality rate; these traits decreased 

significantly in Tr2 which drinking saline 

water only. These results may be due to 

drinking saline water in Tr2 in-

improvement in nutrients digestibility 

(Balnave, 1993) while drinking tab water 

after the saline water in Tr4 or Vitamin C 

supplementation in Tr3 remove adverse 

effect of saline water. these results 

indicate that success the vitamin C and 

Weekly sequence drinking saline water 

containing 3398 ppm TDS and tap water 

containing 265 ppm TDS in treat the 

adverse effect of drinking the saline 

water on the productive performance of 

laying hens, these results agree with 
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Balnave et al. (1991) who found that 

Vitamin C acted as a preventive rather 

than a remedial treatment, these results 

agree with Morsy et al. (2012) which 

reported that feed conversion ratio, egg 

mass and egg number decreased 

significantly of laying hens drink saline 

water compare with drinking tap water. 

On the other hand, Perek and Kendler 

(1962) reported that drinking saline water 

of chickens and supplementation ration 

with vitamin C led to production heavier 

eggs.  While, Krista et al. (1960) reported 

that the egg production was not 

significantly affected by added sodium 

chloride at 4,000 ppm.  Khalilipour et al. 

(2019) found that in quail, drinking saline 

well water leads to higher feed intake, 

feed conversion ratio and mortality rate, 

lower body weight gain and lower 

profitability.  

Drinking saline water has been shown to 

have adverse effect on shell quality in 

laying hens. This is a main problem due to 

an increase of breakage of eggs and great 

economic losses in commercial egg 

production. Shell thickness significantly 

increased in Tr3 which drank saline well 

water and fed diet containing 2 % vitamin 

C when compared with other treatment, 

this result may be due to vitamin C acts to 

improve the properties of the eggshell and 

reduce the effect of sodium chloride added 

to the drinking water and such results 

have been confirmed by Sardar and Khan 

(2005). 

 

 

 

 

 

 

 

 

 

Adding vitamin C with a concentration 

of 500 ml gm / Lit led to the 

improvement of eggshell properties. This 

might be attributed to the role of vitamin 

C in supporting the status of metals in 

the body that it acts to increase the 

concentrations of NaCl and P in the 

blood plasma (AL-Draghi et al., 1998). 

These results agree with Mirabdollbaghi 

et al. (2006) who found that using 

vitamin C with saline water reduces the 

adverse effects of saline well water on 

the egg shell quality. 

IN CONCLUSION 
laying hens drank saline well water 

(containing 3398 ppm TDS) showed 

harmful effects on blood parameters and 

productive performance. However, 

laying hens alternated drank saline water 

with tap water every week or using 

vitamin C in feeds may alleviate the 

drastic effect of drinking saline well 

water on blood parameters and thus 

positively reflected on laying hen's 

performance.   
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Table (1): Chemical analysis of tap and saline well water.  

Parameters Tap water Saline well water 

Total dissolved solids (mg/l)  265.0 3398.0 

Electric conductivity (µS/m) 0.53 9.96 

pH 6.9 7.6 

Sodium (mg/l) 30.0 640.0 

Potassium (mg/l) 4.0 8.0 

Calcium (mg/l) 46.0 302.7 

Magnesium (mg/l) 10.7 160.3 

Carbonate (mg/l) 0.0 15.0 

Bicarbonate (mg/l) 125.0 115.9 

Sulphate (mg/l) 52.3 800.0 

Chloride (mg/l) 59.1 1414.0 

 

Table (2): Composition and calculated analysis of the experimental diets. 

Ingredients Basal diet Vitamin C (2 %) 

Vitamin C 0.0 2.00 

Yellow corn 57.00 55.00 

Soybean meal (44 % CP) 29.00 29.00 

Wheat bran 2.84 2.84 

Limestone ground 7.60 7.60 

Dicalcium phosphate 1.50 1.50 

Vitamins and minerals premix* 0.40 0.40 

Oil 1.30 2.00 

Salt 0.30 0.30 

Dl- methionine 0.06 0.06 

Total 100 100 

Calculated values   

Crude protein 18.05 17.88 

Crude fiber 3.32 3.32 

Ether extract 2.81 2.81 

Ash 2.37 2.37 

Metabolizable energy (kcal/kg) 2763.6 2763.2 

Calcium (%) 3.31 3.31 

Available phosphorus (%) 0.40 0.40 
* Each 2.5 kg Vitamins and minerals premix comprises (per ton of feed), Vit. A 10000000 IU, 

Vit.D3 2000000 IU, Vit. E I0g, Vit.K3 1000 mg, Vit. B1 1000 mg, Vit.B2 5000mg, Vit.B6 1.5g, 

Vit. B12 10 mg, Pantothenic acid 10g, Niacin 30g, Folic acid 1g, Biotin 50 mg, Iron 30g, 

Manganese 70g, Choline chlorite 10g, Iodine 300 mg, Copper 4g, Zinc 50g and Selenium 100 

mg. 
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Table (3): Effect of vitamin C and alternation of drinking saline well water with tap     

water on hematological parameters of laying hens drinking saline well water.  

Traits Tr1 Tr2 Tr3 Tr4 ±SE 

RBC (×10
6
/mm

3
) 2.71

a
 2.32

b
 2.70

a
 2.43

b
 0.06 

Hb (g/dl) 16.31
a
 12.69

b
 14.90

ab
 14.14

ab
 0.98 

PCV (%) 29.66
ab

 28.43
b
 32.13

a
 28.75

ab
 1.11 

MCV (fl) 109.97
b
 122.90

a
 118.97

ab
 118.25

ab
 4.12 

MCH (pg) 61.42 54.61 55.59 58.92 4.44 

MCHC (%) 57.62 45.48 46.89 50.08 4.48 

WBC (×10
3
/mm

3
) 6.91 7.89 7.54 7.30 0.44 

H/L ratio 0.60
b
 0.73

a
  0.67

ab
 0.66

ab
 0.03 

Tr1= hens drank tap water (containing 265 ppm TDS) and fed basal diet (considered as 

control), Tr2= hens drank saline well water (containing 3398 ppm TDS) and fed basal diet, Tr3 

= hens drank saline well water and fed diet containing 2 % vitamin C (commercial product 

containing 20 % vitamin C), Tr4 = hens drank saline well water alternate weekly with drank 

fresh tap water until the end of experiment (hens drank saline well water every other week) and 

fed basal diet.  

RBC's = Red blood cells; Hb = Hemoglobin; PCV (%) = packed cell volume; MCV = Mean 

corpuscular volume; MCH = Mean corpuscular hemoglobin; MCHC = Mean corpuscular 

hemoglobin concentration; WBC=White blood cells; H/L ratio= Heterophils/Lymphocytes ratio 
a,b

 Means bearing different superscripts within the same row are significantly different (P<0.05). 
 

 

Table (4): Effect of vitamin C and alternation of drinking saline well water with tap 

water on bio-chemical parameters of laying hens drinking saline well water.  

Traits Tr1 Tr2 Tr3 Tr4 ±SE 

TP (g/dl) 8.49
ab

 6.19
c
 9.17

a
 7.04

bc
 0.61 

Alb (g/dl) 3.61
b
 3.11

b
 4.23

a
 3.60

b
 0.19 

Glob (g/dl) 4.88 3.08 4.94 3.44 0.63 

A/G ratio 0.80 1.23 1.42 1.92 0.50 

Glucose(mg/dl) 268.47
a
 242.69

b
 266.68

a
 264.47

a
 2.18 

Cho (mg/dl) 94.57
ab

 111.52
a
  80.58

b
 107.39

a
 6.47 

ALT (i.u./l) 57.46
b
 66.87

a
  60.92

ab
 58.96

b
  2.15 

AST (i.u./l) 61.95
c
 79.86

a
 68.22

bc
 74.79

ab
 3.17 

Crea (mg/dl) 0.97 0.86 0.33 0.69 0.24 
Tr1= hens drank tap water (containing 265 ppm TDS) and fed basal diet (considered as 

control), Tr2= hens drank saline well water (containing 3398 ppm TDS) and fed basal diet, Tr3 

= hens drank saline well water and fed diet containing 2 % vitamin C (commercial product 

containing 20 % vitamin C), Tr4 = hens drank saline well water alternate weekly with drank 

fresh tap water until the end of experiment (hens drank saline well water every other week) and 

fed basal diet. TP=total protein; Alb=albumin; Glob=globulin; A/G ratio=albumin / globulin 

ratio; Cho=cholesterol; ALT=alanine transaminase; AST=aspartic transaminase; Crea= 

creatinine  
a,b,c

 Means bearing different superscripts within the same row are significantly different 

(P<0.05). 
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Table (5): Effect of vitamin C and alternation of drinking saline well water with tap 

water on productive performance of laying hens drinking saline well water.  

Traits Tr1 Tr2 Tr3 Tr4 ±SE 

IBW (g) 2000.63 1997.18 1997.09 1992.63 30.23 

FBW (g) 2044.72
a
 1902.36

b
 2055.72

a
 2064.18

a
 43.69 

EW (g) 68.45
a
 64.29

b
 68.08

a
 68.92

a
 1.02 

EN  89.52
ab

 81.15
c
 86.07

b
 91.50

a
 1.91 

EM (g) 6128.93
ab

 5217.06
c
 5856.97

b
 6306.20

a
 109.68 

DFI (g) 113.30 112.76 112.12 109.48 3.25 

TFI (g) 11330.16 11276.66 11212.00 10948.33 325.02 

FC 1.85
bc 

2.16
 a
 1.92

b
 1.73

c
 0.06 

Sh. Th. (mm) 0.35
b
 0.36

b
 0.40

a
 0.35

b
 0.009 

MR % (1/30) 3.33
b
 (6/30) 20.00

a
 (2/30) 6.67

ab
 (2/30) 6.67

ab
  

Tr1= hens drank tap water (containing 265 ppm TDS) and fed basal diet (considered as 

control), Tr2= hens drank saline well water (containing 3398 ppm TDS) and fed basal diet, Tr3 

= hens drank saline well water and fed diet containing 2 % vitamin C (commercial product 

containing 20 % vitamin C), Tr4 = hens drank saline well water alternate weekly with drank 

fresh tap water until the end of experiment (hens drank saline well water every other week) and 

fed basal diet. IBW = Initial body weight (34 weeks); FBW = Final body weight (50 weeks); 

EW = Egg weight; EN= Egg number; EM= Egg mass ; DFI= Weekly feed intake; TFI = Feed 

intake; FC (g feed/g gain) = Feed conversion ratio; Sh. Th. = shell thickness; MR % = 

Mortality rate percentage     
a,b,c

 Means bearing different superscripts within the same row are significantly different 

(P<0.05). 

 

 

Figure (1): Effect of vitamin C and alternation of drinking saline well water with tap 

water on tri-iodothyronine hormone of laying hens drinking saline well water.  
 

Tr1= hens drank tap water (containing 265 ppm TDS) and fed basal diet (considered as 

control), Tr2= hens drank saline well water (containing 3398 ppm TDS) and fed basal diet, Tr3 

= hens drank saline well water and fed diet containing 2 % vitamin C (commercial product 

containing 20 % vitamin C), Tr4 = hens drank saline well water alternate weekly with drank 

fresh tap water until the end of experiment (hens drank saline well water every other week) and 

fed basal diet.  T3=triiodothyronine hormone. 
a,b

 Means bearing different superscripts are significantly different (P<0.05).  
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Figure (2): Effect of vitamin C and alternation of drinking saline well water with tap 

water on progesterone hormone of laying hens drinking saline well water.  
 

Tr1= hens drank tap water (containing 265 ppm TDS) and fed basal diet (considered as 

control), Tr2= hens drank saline well water (containing 3398 ppm TDS) and fed basal diet, Tr3 

= hens drank saline well water and fed diet containing 2 % vitamin C (commercial product 

containing 20 % vitamin C), Tr4 = hens drank saline well water alternate weekly with drank 

fresh tap water until the end of experiment (hens drank saline well water every other week) and 

fed basal diet.  P4=progesterone hormone. 
a,b

 Means bearing different superscripts are significantly different (P<0.05). 

 

 

Figure (3): Effect of vitamin C and alternation of drinking saline well water with tap 

water on aldosterone hormone of laying hens drinking saline well water.  
Tr1= hens drank tap water (containing 265 ppm TDS) and fed basal diet (considered as 

control), Tr2= hens drank saline well water (containing 3398 ppm TDS) and fed basal diet, Tr3 

= hens drank saline well water and fed diet containing 2 % vitamin C (commercial product 

containing 20 % vitamin C), Tr4 = hens drank saline well water alternate weekly with drank 

fresh tap water until the end of experiment (hens drank saline well water every other week) and 

fed basal diet.  Ald= aldosterone 
a,b

 Means bearing different superscripts are significantly different (P<0.05). 
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 انًهخص انعربى

جأثير جناوب يياه انشرب انًانحة ويكًلات فيحايين ج عهى الاسحجابات انفسيونوجية والأداء 

 الإنحاجي نهذجاج انبياض جحث ظروف جنوب سيناء
 

خًيس رفاعى سيذ إياو
1
، أيال يحًذ حسن 

2
، عبذ انحًيذ أحًذ أزايم 

2
يى، عبذ انذايى عبذ انعسيس عبذ انذا 

3
  ،

عهى صابر يرسى
2 

 

1  
 يصز –خبيؼت بُٗ سٕٚف  –كهٛت انشراػت  -قسى الاَخبج انسٕٛاَٗ ٔانذٔاخٍ 

2
 يصز  –يزكش بسٕد انصسزاء  –قسى فسٕٛنٕخٛب انسٕٛاٌ ٔانذٔاخٍ  

3
 يصز  –يزكش بسٕد انصسزاء  –قسى حغذٚت انسٕٛاٌ ٔانذٔاخٍ  

 

ٔة شزة يٛبِ اٜببر انًبنست يغ يبء انصُبٕر ػهٗ حأثٛز اسخخذاو فٛخبيٍٛ ج ٔحُبإنٗ ذراست انٓذف ح 

انًكَٕبث انخهٕٚت ٔانبٕٛكًٛٛبئٛت نهذو ٔانٓزيَٕبث ٔالأداء الإَخبخٙ نهذخبج انبٛبض انخٙ حشزة يٛبِ اٜببر انًبنست 

ٔيخٕسط  أسبٕع 34دخبخت بٛبظت يٍ انذخبج انهًْٕبٌ انخدبرٖ )ػًز  121حسج ظزٔف خُٕة سُٛبء. حى حقسٛى 

(. انًؼبيهت يؼبيهتدخبخت نكم  31خى( بشكم ػشٕائٙ إنٗ أربغ يؼبيلاث يخسبٔٚت ) 1..1±  1116.1 ٔسٌ خسى

انذائبت( ٔٚخغذٖ الأيلاذ انكهٛت خشء فٙ انًهٌٕٛ يٍ  265ٚشزة انذخبج يبء انصُبٕر )ٚسخٕ٘ ػهٗ ٔفٛٓب الأنٗ ، 

بء انبئز انًبنر ٚشزة انذخبج ئفٛٓب ،  ػهٗ انُظبو انغذائٙ الأسبسٙ )ٚؼخبز كًدًٕػت حسكى(. انًؼبيهت انثبَٛت

( ٔٚخغذٖ ػهٗ انُظبو انغذائٙ الأسبسٙ. انًؼبيهت الأيلاذ انكهٛت انذائبتخشء فٙ انًهٌٕٛ يٍ  .331)حسخٕ٘ ػهٗ 

فٛخبيٍٛ سٙ )يُخح حدبر٘  ٪2ٔٚخغذٖ ػهٗ َظبو غذائٙ ٚسخٕ٘ ػهٗ انبئز انًبنر ٚشزة انذخبج يبء ٔفٛٓب انثبنثت ، 

شزة يبء يغ  حببدنُٛب ٚشزة انذخبج يبء انبئز انًبنرٔفٛٓب فٛخبيٍٛ سٙ(. انًؼبيهت انزابؼت ،  ٪21ٚسخٕ٘ ػهٗ 

( ٔٚخغذٖ ػهٗ انُظبو انبئز انًبنر اسبٕع بؼذ اسبٕع يبءٚشزة  اسبٕػٛب زخٗ َٓبٚت انخدزبت )انذخبج انصُبٕر

 ، ؼًُٕٖٕٛخهٕبٍٛ اَخفط بشكم يانذو انسًزاء ٔيسخٕٖ انٓ ٚبثكزانغذائٙ الأسبسٙ. أظٓزث انُخبئح أٌ خلاٚب 

فٙ انًؼبيهت انثبَٛت  يؼُٕٖزدى انخلاٚب َٔسبت انخلاٚب انًخؼبدنت انٗ انخلاٚب انهًٛفبٔٚت بشكم بًُٛب ساد يخٕسط 

يسخٕٖ اندهٕكٕس فٙ انًؼبيهت انثبَٛت يقبرَت يغ انًؼبيلاث الأخزٖ. يؼُٕٚبً ببنًقبرَت يغ انًؼبيهت الأنٗ. اَخفط 

انثٛزٍَٔٛ ثلاثٗ  ْزيٌٕ ُذ يقبرَخّ بـبنًؼبيهت انثبَٛت ،يسخٕٖ انكٕنٛسخزٔل فٙ انًؼبيهت انثبنثت ػ يؼُٕٚبً اَخفط 

يسخٕٖ انبزٔخسخزٌٔ يؼُٕٚبً ػُذ يقبرَخّ يغ يدًٕػت انًؼبيهت انثبنثت. ساد ب يؼُٕٚبً فٙ انًؼبيهت انثبَٛت اَخفبظً  انٕٛد

إخخلافبث يؼُٕٚت بٍٛ انًؼبيلاث فٙ ٔسٌ اندسى كبَج ُْبك . ت ببنًقبرَت يغ انًؼبيهت انثبَٛفٙ انًؼبيهت انزابؼت 

ٌ شزة أ.  حخهص انذراست انٗ ط ٔانخسٕٚم انغذائٗ ٔيؼذل انُفٕقانُٓبئٙ ٔٔسٌ انبٛعت ٔػذد انبٛط ٔكخهت انبٛ

ٚخفف  أٔ اسخخذاو فٛخبيٍٛ ج فٙ الأػلاف قذانؼذة يغ يبء انصُبٕر أسبٕػٛبً  انذخبج انبٛبض انًبء انًبنر ببنخُبٔة

داء الاَخبخٗ نهذخبج ب ػهٗ الأًٛ َؼكس إٚدبباانذو ٔببنخبنٙ قبٚٛس نشزة يٛبِ اٜببر انًبنست ػهٗ يانسهبٗ انخأثٛز 

 انبٛبض.

  .انكهًبث انذانّ : انذخبج انبٛبض ، انًٛبة انًبنست ، فٛخبيٍٛ ج ، الاداء الاَخبخٗ ، صفبث انذو

 
 


