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Abstract

Introduction: The limitation of fresh water resources is an important challenge in livestock and poultry industry,
especially in arid and semi-arid regions. Also, climate changes are reflected in global warming and decrease in rainfall,
which in turn may increase soil and water salinity.

Methods: A total of 240 laying hens of highline commercial strain at the age of 34 to 37 weeks with an average weight
(1345 £ 35 g) were tested completely randomly with 4 treatments and 5 replications (12 birds). Experimental treatments
include treatment 1: (control) chickens with free access to drinking water, treatment 2: free access to water with a low
concentration of chemicals (during the day), treatment 3: free access to water with a high concentration of chemicals
(during day), treatment 4: access to water with a low concentration of chemicals and a 50% restriction in daily water
consumption (every day), and treatment 5: access to water with a low concentration of chemicals and a 50% restriction
in daily water consumption every were day and night.

Results: Performance indicators including egg laying percentage, daily egg production, feed consumption, feed
conversion ratio and water consumption were significantly affected by the treatments (P <0.05). Egg white and shell
weight, specific gravity, egg shell shape and thickness index, corticosterone, aspartate aminotransferase enzyme,
phosphorus, potassium, sodium, chlorine and blood calcium index as well as the number of white blood cells, number
of red blood cells, hemoglobin and hematocrit under the influence of experimental treatments were not placed (P >0.05).
According to previous studies, egg production is not affected by 4000 ppm added sodium chloride. Also, by investigating
the effect of high salt concentration (up to 600 ppm) in water, it has been reported on 60-week-old chickens that daily
feed consumption, egg production and egg weight are not affected by water salinity.

Conclusion: In general, the presence of chemical compounds and heavy elements in the water used by poultry can
partially reduce the quality of eggs.
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Table 1- The percentage of components of the diet of laying hens.

Ingredients  Percent (%) Ingredients Percent (%)

Corn 54.20 Lysine 0.10

Soybean 25.00 Crude protein 15.15

Calcium carbonate 10.00 Calcium 4.65
Vegetable oil 1.40 Auvailable phosphorus 0.40

Wheat bran 6.00 Sodium 0.18
Di-calcium phosphate 2.20 Methionine 0.38
Salt 0.25 Methionine-cysteine 0.65

NaHCOs 0.15 Lysine 0.80

Vitamin supplement* 0.25 Arginine 0.90
Mineral supplement** 0.25 Threonine 0.59
DL Methionine 0.20  Computational ratio analysis metabolizable energy  2810.00 (kcal/kg)
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*Vitamin premix provided per kg of diet: 3,200,000 1U/kg vitamin A, 1,320,000 1U/kg vitamin D3, 8,000 IU/kg vitamin E,
1,000 mg/kg vitamin K3, 1,000 mg/kg vitamin B1, 2,200 mg/kg vitamin B2, 3200 mg/kg vitamin C, 12000 mg/kg niacin, 1600

mg/kg of B6, 360 mg/kg of B9, 9 mg/kg of B12, 30 mg/kg of biotin, 44000 mg/kg of choline, 3000 mg/kg antioxidant.
**Mineral premix provided per kg of diet: 32,000 mg zinc, 3,200 mg copper, 480 mg iodine, 88 mg selenium, 16,000 mg iron.
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Table 2- Analysis of chemical compounds in water

Chemical Compounds  Minimum  Maximum Mean
Arsenic (ppm) 0.80 8.60 -
Cadmium acetate (ppm) 5.10 50.00 -
Pb (ppm) 6.70 67.00 -

Benzene (ppm) 1.30 13.00 -
Trichloroethylene (ppm) 0.65 60.50 -
TDS (PPM) <500 7912.00 2014.60

Na (meq /L) 2.69 2921.00 358.30

Cl (meq /L) 5/70 404200  661.00

K (meq /L) 0.39 966.00 10.00

S04 (meq / L) 451 5028  407.60

Nitrate (mg /L) 0.0009 0.018 27.90

Nitrite (mg /L) 5.00 91.70 0.0024

pH 6.95 8.50 7.84
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Table 3- Investigating the effect of chemical concentration and 50% limit in drinking water on production performance.

Treatments Hen day Eggweight (gr) Egg mass(gr) Feed Intake (gr) Conversion  Water Intake
production(%) factor (M Lit/day)

Treatmentl 90.93% 59.76 54.382 92.712 1.70° 206.16%
Treatment2 84.79® 59.03 50.00° 92.35% 1.84% 200.57°
Treatment3 84.78® 58.67 47.60° 86.18° 1.82% 174.52¢
Treatment4 83.99® 58.80 50.71° 92.46% 1.82% 202.35%
Treatment5 84.629° 56.23 45.13° 90.43% 2.00? 167.82¢
P-Value 0.038 0.65 0.002 0.031 0.023 0.0002
SEM 2.30 1.68 1.34 1.46 0.05 5.15
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Table 4- Investigating the effect of chemical concentration and 50%o limit in drinking water on
the weight of egg components at 37 weeks.

Treatments Shell Weight (gr)  White Weight(gr)  Yolk (gr)
Treatmentl 5.962 42.19° 15.72
Treatment2 5.362 42.36° 15.18
Treatment3 4.41° 38.35% 15.39
Treatment4 5.742 41.00® 15.12
Treatment5 5.59° 37.520 15.43
P-Value 0.0003 0.0006 0.50
SEM 0.30 0.73 0.26

Sl ol pw s b o po (k) V[l ((P<e/+0) a0 (lis 1) (gl gme S st ;0 (YL S oS By >
olge YL cdale b STy ol sy ¥ Lo (59, Jobo 10) (leond Slge o5 cdale b OT 5 o151 s yrws 1Y jlous ¢ ol
) &lisy (Bras ST p0 0% Codgize 5 glerd Slge b Clle b Ol & (o s 1F les (g5 sk 59) (Sleerd

Ges8led ) &ilgy (Bras o 10 0% Cudgazms 5 olrand olge (Wb lale b T 4y oo yss 10 )L «(59 4503

£y CopiS -Y-$-Y

wamg L.l o.uu;)r;od;.x?)y@‘.,ug;.:a:subuw“@.vmqﬁm% Codgdous 5 obuand slge Chale S w)
ssba ay Calis 5 IS8 et s e 035 Ll (P>0/00) S8 15 bl glasles B Cos s Ladls codeliawse ol
u@}.u@;\ﬁ-rﬁMaML:ﬁOJLQ.:J‘));)Tw;{‘Sj\)W)}é}"ja}‘}wjui:"\s&)‘}k‘\{ (P< [+ 0) &5 8 53 30 Cos (g ls sme
0 5lasd 13 5 oA Y sledd 53 dig Cuslindo oM 31> oliansl 55 4 1) e 5t S0 slaslass s a4 S O Hles 3 JSC8

B3PS




coo il 33 B0% S 900 g iliowds Sgo Sl 31 (guggd /01K 5 LS

‘sia.a.b Yy )éé).cﬁ,.ii wa..f).: &:ML&iQi)oa“Vo w.)s..\:us‘s’m .>|9,cula.1.c).a| ey -0 JS‘)"?
Table 5- Investigating the effect of chemical concentration and 50% limit in drinking water on egg
quality at 37 weeks.

Treatments  Shell Thickness (Micro Meter) Shape Index  Haught Unit Specific Gravity

Treatmentl 0.446% 77.42b 87.52 1.0872
Treatment2 0.4482 77.320 86.70 1.086%
Treatment3 0.398% 78.92% 85.68 1.082%
Treatment4 0.425% 78.31% 86.85 1.083®
Treatment5 0.351° 81.172 84.32 1.077°
P-Value 0.035 0.01 0.75 0.034
SEM 0.021 0.74 1.80 0.002
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Table 6- Investigating the effect of chemical concentration and 50% limit in drinking water on blood factors.

Treatments Total Glucose Uric Acid Creatinine  Triglycerides  Cholesterol
Protein (g/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)

Treatmentl 5.35 146.62 2.95° 0.43° 166.22 142.57
Treatment2 5.02 146.15 3.82% 0.47° 163.37 145.3
Treatment3 4.50 153.75 5.022 0.65% 171.67 150.10
Treatment4 4.85 147.40 5.222 0.70% 171.22 150.62
Treatment5 3.97 152.9 5.322 0.70% 172.32 151.82
P-Value 0.47 0.50 0.001 0.0008 0.54 0.19
SEM 0.55 3.91 0.36 0.04 4.42 3.00
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Table 7- Investigating the effect of chemical concentration and 50% limit in drinking
water on hormones and liver enzymes.

Treatmentl Hormones Liver Enzymes
Insulin Chorticho Estriol Alanine Amino Asparatate Amino
(ng/mL) (ng/mL)  (U/L) Transferase Transferase (U/L)
Treatment2 34.8% 14.56 20.53% 159.50
Treatment3 33.84® 14.99 21.37% 156.45
Treatment4 32.70% 14.67 19.12% 157.30
Treatment5 32.85% 14.80 19.10® 154.26
Treatments 31.47° 14.21 18.13° 147.76
P-Value 0.02 0.48 0.01 0.12
SEM 0.65 0.30 0.12 3.04
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Table 8- Investigating the effect of chemical substance concentration and 50% limit in
drinking water on mineral elements in blood.

Treatments  (mmol/L) P (mmol/L) K (mmol/L) Na (mmol/L) CI (mmol/L) Ca

Treatmentl 1.72 4.48 157.35 137.20 5.09
Treatment2 1.83 451 157.79 132.28 4.80
Treatment3 1.24 4.72 161.35 139.45 5.87
Treatment4 1.47 4.72 160.28 137.76 5.17
Treatment5 1.46 4.50 161.35 138.57 554
P-Value 0.37 0.91 0.59 0.36 0.10
SEM 0.21 0.28 2.27 2.60 0.27

ST @ oljl cyiwd b lag jo s(al) V Ly (P</+0) s oo oyLid 1) (5)l0 cme S| g 10 gV SoS By >
VL cdale b T s ol s s 1V Jles «(g,y Jobo 50) (oliond Slge o adale b T g ol5T ooy oY jlad ¢ Soelil
) ailisy (Brae ol 53 0% cydgizme 5 pleaed Slse Gl SR b Ol @ (g s 1F Lo (s Jsb 1) (olens Slse

Gyl ,0) ails) (Bran of )3 00 % Cudgims 5 plooed Slge Wb wlale b T &y (g2 10 Jlogs (59,05

o2l pan 5 (SHlglen -V -V

QL:VJ @L}b &:M.»t\ ou‘;ﬂ)‘ﬁ«djkjédféjjj}:m 6u)fsbde:AwTuT)JO'%QJ)M}&W}‘}A gL.Ia.LG}\ s B ]
)bsw:ﬁujdu)ug,;b@ajlgw,jbqofqﬁ;;m}wﬁ,@ O b SadsdS dluxs (s ddw $ad 58 sl els
(P>1[40) uxs S



coo il 33 B0% S 900 g iliowds Sgo Sl 31 (guggd /01K 5 LS

085 3P Pled sla S 5 Q*—ij ‘.-’i)'b B+ % Cudgasmo g (lrouds Slgo ClALE Pl (cmwyys -4 Jga
Table 9- Investigating the effect of chemical substance concentration and 50% limit in
drinking water on blood hematology factors.

Treatments  White Blood Cell Count Red Blood Cell Hemoglobin  Hemato Crit
(mm¥pd ") (mm3¥/p -+ 1) Count (9/m) (%)

Treatmentl 5.99 2.55 133.55 31.14
Treatment2 5.94 1.85 130.35 30.07
Treatment3 4.97 1.90 136.06 29.32
Treatment4 5.67 1.76 126.04 25.47
Treatment5 4.46 1.60 123.84 25.00
P-Value 0.27 0.47 0.69 0.22
SEM 0.56 0.37 6.77 2.19
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