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Abstract: An experiment was conducted to study the effects of different water source, saline water (Tap water
+2 g 1.7' Na) and tape water with a diet that supplemented by three level of Ascorbic Acid (0, 1.5 and3gkg™
of diet) on laying hen's performance and egg shell quality. This trail was carried out on 108 commercial laying
hens (Hy-Line) 32 weeks old for 12 weeks. All of the data were subjected to Two- way analysis of variance test.
The result showed that egg production (%), egg weight (g), egg mass (g/h/day), feed conversion ratio, feed
consumptions didn’t effected by saline water but using saline water increased the percentage of eggs with
damaged shells (p<0.01). Also the effect of different level of Ascorbic acid on egg production (%), egg weight
(g), egg mass (g/h/day), feed conversion ratio were not significant, but feed consumption reduced by using
ascorbic acid (p<0.05). Egg shell thickness (mm), egg shell weight (%), egg shell weight (mg/cm?), egg specific
gravity, egg shell calcium (%) and egg shell phosphorous (%) didn’t affected by saline water and different level

of Ascorbic acid.
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INTRODUCTION

Underground water supplies are a common source of
drinking water for poultry in many countries and such
water often contains lugh concentrations of dissolved
mineral salts. These salts can contribute to the mineral
requirements of poultry although their presence 1s usually
not considered when estimates of requirements are
made (Ross, 1979). However, when present in high
concentrations many minerals can prove toxic and it is
under these conditions that reductions in growth and
laying performance can occur. Sodium and Chloride ions
contribute to the production of defective shells in eggs
from hens receiving NaCl supplements in the drinking
water (Yoselewitz et al., 1988; Balnave, 1996).

As we know underground water is one of the most
umportant sources of drinking water for poultry in Iran and
such water often contains high concentrations of NaCl in
many provinces. The level of salt in underground water 1s
dependent to level of raining, thus its can changed during
the years and because of saline water the percentage of
egg with damaged eggshells is high. Unfortunately this
problem didn’t noticed by producer and it’s make an
economical problem for poultry industry.

Several studies were conducted to improve the
negative saline water effects. For example many studies
showed that using zinc soleplate m layers diet mmproved

egg shell quality by mcreasing the anhydric carbonate
activity (Balnave and Zhang, 1992). Scientist try to solve
the problem by supplementation of saline water with
ammonium bicarbonate (Yoselewitz and Balanave, 1990),
ascorbic acid (Balnave ef al., 1991; Balnave and Zhang,
1992, Kolapo et al., 2002), methionine
(Morenge et al., 1992) and zinc sulphate (Morenge ef af.,
1992). Ascorbic acid is a vitamin reported to have
beneficial effects in poultry exposed to environmental or
nutritional stress (Thornton and Moreng, 1959; Pardue
and Thaxton, 1986; Krautmann, 1988). Egg shell quality is
one factor showing improvement, especially at high
ambient temperatures, although the response in individual
experiments have been inconsistent (Pardue and
Thaxton, 1986).

According to the problem and beneficial effect of
vitamin C on egg shell, in these research we try to study
about supplementation of ascorbic acid to laying hen's
diet in order to decreasing the negative effects of saline
drinking water.

Zine-

MATERIALS AND METHODS

According to industry problem about saline water
effects on eggshell quality in Iran the effects of Ascorbic
Acid on egg production and egg shell quality in laying
hens drinking saline water was mvestigated in Department
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Table 1: The level of minerals and other quality of examined water

pH 7.9
EC (Electrical conductivity) (Umhos Cm™) 940
TDS (mg L™ 636
Na* (meq L™) 6.6
Ca®™+Mg** (meq L") 4.4
Cl~ (meqL™") 2.4
Sof” (meqL™H 3.6
HCO;™ (meqL™H 4.7

Table 2: Composition of diets in different groups
Ascorbic acid levels

(g kg™ diets)

ingredient (%0) 0 1.5 3
Corn 58.55 58.56 58.58
Soybean meal 11.41 11.43 11.44
Barely 10 10 10
Fish meal ] ] ]
Salt 0.17 0.18 0.18
Vitamin premix! 0.25 0.25 0.25
Mineral premix? 0.25 0.25 0.25
DL- methionine 0.03 0.03 0.03
Wheat bran 3.37 3.32 3.26
L- lysine - - -

Fat (plant) 3 3 3
Oyster shell 7.88 7.88 7.88
Nutrient

Fat (powder) - - -

ME (kcal k™) 2900 2500 2900
Crude protein (%4) 14.85 14.85 14.85
Crude fiber (%6) 3.08 3.08 3.08
Methionine (®o) 0.33 0.33 0.33
Methionine +cysteine (%6) 0.58 0.58 0.58
Lysine (26) 0.79 0.79 0.79
Argenine (%6) 0.86 0.86 0.86
Calcium (%6) 3.25 3.25 3.25
Available phosphorous (%%)  0.25 0.25 0.25
Na (%%) 0.15 0.15 0.15
C1(%) 0.16 0.16 0.16
K (%) 0.53 0.53 0.53
Zn (%9%9) 0.011 0.022 0.033
Anion-cation balance

(meq/100 g diet) 15.51 15.51 15.51

"Vitamin premix supplied per kg of diet: Vitamin A, 8000 IUJ; Vitamin D3,
3500 TU, Vitamin E, 70 TU, Vitamin K, 5 mg, Vitamin C, 300 mg, cholin
chloride, 1000 mg, “Mineral premix supplied per kg of diet: Fe, 250 mg;
Cu, 100 mg; Zn, 150 mg; Se, 15 mg and Mn 100 mg

of Amimal and Poultrty Nutrition of Amimal Science
Research Imstitute m Karaj, Iran. This study was
conducted with white Leghorn hens (Hy-Line W36), aged
32 to 44 weeks. At the age of 20 weeks the natural day
length was artificially increased from 11 h/day to 16 in
peak of egg production and then it maintained constant
until the end of experiment.

One hundred and eight hens at 32 week of age were
selected according to egg production and weight and
then they were randomized into individual layer cages.
Hens were kept in confinement housing under semi
controlled environmental conditions. The experiment
consisted of 2 source of water (town water and saline
water) and 3 levels of Ascorbic Acid in diets (0, 1.5 and
3 g kg™' of diet) with three replicates each containing 6
laying hens. Tn this periods birds fed with 3 diets

(Table 2). Water minerals (Ca, Na, Mg, Cl, 3O,, Co,)
and pH, TDS were measured (Table 1) according to
Alison et al. (1953) methods.

In experimental period egg production (%), egg
weight (g), mortality (%) and feed intake (g) were
measured weekly and egg specific gravity, egg shell
thickness (mm), egg shell weight (mg cm ™), egg shell
welght(g), egg mass (g/h/day) and percent of calcium and
phosphorous in egg shell were investigated.

Statistical analysis: All of the data were subjected
to Two-way analysis of vamance test. Statistical
significances among treatment means were determined by
the method of new multiple range test of Duncan (1955)
when the F-value was significant at 5% level.

RESULTS AND DISCUSSION

Result

Feed intake: The result (Table 3) showed that type of
water had no effect on feed intake, but using ascorbic acid
reduce the feed mtake (p<0.05). The comparison of
treatment showed that feed mtake for zero level m tape
water and saline water source was ligher than other
groups (p<0.05).

Egg production: Egg production didn’t effected by using
kind of water source and using of ascorbic acid. The
difference of treatment wasn’t significant (p<<0.05). But the
percentage of eggs with perfect egg shell was reduced by
using saline water. The comparison treatment showed that
egg production mn O groups was 4.7% ligher than of
ascorbic acid groups but the
significant. Using Ascorbic acid can’t reduce the
percentage of egg with damaged shell when birds used
tape water but m saline water the percentage of egg with
damaged shell (31.95%) improved by using 3 g ascorbic
acid.

differences weren’t

Egg weight: There was no significant difference between
tape and saline water effect on egg weight (g) and also the
effect of ascorbic acid was not significant. But the
comparison of treatment showed that in saline water the
group of 0 and 3 (g ascorbic acid/kg of diet) had a best
egg weight (p<0.05).

Egg mass: Egg mass (g/h/day) didn’t affected by kind of
water and using different level of Ascorbic acid. The
comparison of data showed that there was no difference
between treatments, but egg mass for Zero groups in both

water source and 3 g Ascorbic acid per kg of diet was
the best.
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Table 3: The effect of tape, saline water and ascorbic acid on layer performance

Ascorbic acid Feg Fgg with Fgg with Feg Feg Feed Body
Water level production perfect damaged weight mass intake Feed Weight.
source (gkeg™ (%) shell (20) shell (%0 (2) (ghiday)  (g/day/h) conversion  gain (g)

0 89.08+0.4 87.36+5.4 12644545 57.90+0.6®  51.60+0.7 109.6£1.5% 2.1240.06  55.88+27.1
Tape water 1.5 85.02+:4.4 87.78+4.62° 12.2244.6° 58.4041.3% 49068426 108.6:6.1° 2194016 87.11+48.8

3 84.57+4.1 85.76+1.01° 14.24+1.0F  56.60+.78  47.99+2.6 109.1+1.6°  2.27+0.14  124.00+38.1
Saline water 0 89.15+3.0 74.4343.36° 25.57+34*  58.80+1.9°  5247+34 1129439 2.1540.09  103.78+3 8.3

1.5 85.2442.0 73.5446.(F 26461600 57.18+1.2% 4874414 107.74£3.9 2.21+0.06  52.53+£20.1

3 85.97+1.3 84.6£2.5 1740£2.5°  58.8041.5  50.58+1.7 112.3+£2.3  2.20£0.06  127/7746
Water NS el el NS NS NS NS NS
Ascorbic Acid NS NS NS NS NS #* NS NS
Interaction NS * * NS NS NS NS NS

NS = None Significant, * Significant difference (p<0.05) ** Significant difference (p<<0.01), ** Mean within

statistically different (p=0.05)

Table 4: The effect of tape, saline water and ascorbic acid on layer hen eggs quality

column followed by different superscripts

Ascorbic acid ~ Egg with Feg Fgg shell Egg shell Fgg shell Fgge Eggshell  Eggshell

Water level cracked shell without shell thickness weight weight specific Calcium Phosphorous
source (gkg™ (%) (%) (mm) (9%9) (mlg cm™  gravity (9%) (9%)

0 11.3045.4° 0.0734£0.13 0.360+0.02 8.77+0.46 72.304£3.2 1.079+£0.0 37.24+6.4  0.068+ 0.0
Tape water 1.5 9.830+3 .49* 0.273+0.41 0.366+0.01 8.84+0.24 74.00+1.2 1.078+£0.0 39.40+3.5  0.070+0.01

3 11.5641.24° 0.000+0.00 0.349+0.01 8.62+0.15 71.57+1.4 1.077+£0.0 37.40+6.8  0.068+0.0

0 22.1145.320 0.380+0.34 0.353+0.0 8.794+0.2 73.53+1.3 1.078+£0.0 37.82+6.3  0.070+£0.00
Saline water 1.5 234245 % 0.460+0.40 0.34640.02 8.71+£0.65 7211451 1.078+£0.0 384443.6  0.067X0.00

3 14.99+1.25° 0.857+1.09 0.356+0.01 8.66+0.20 72.14+2.1 1.078+£0.0 36.97+7.5  0.073£0.01
water o NS NS NS NS NS NS NS
Ascorbic Acid NS NS NS NS NS NS NS NS
Interaction NS NS NS NS NS NS NS NS

NS = None Significant ** = Significant difference (p<0.01), ** Mean within a column followed by different superscripts statistically different (p<0.05)

Feed conversion ratio: Different source of water and level
of ascorbic acid had no positive effect on feed conversion
ratio and also there was no difference between treatments.
But zero groups in both water source had a best feed
conversion ratio.

Egg shell quality: The percentage of egg without shell,
egg shell thickness (mm), egg shell weight (%), Egg shell
weight (mg cm ™), egg specific gravity, egg shell Calcium
(%) and egg shell phosphorous (%) didn’t effected by
different kind of water. Also effect of different level of
ascorbic acid was not significant.

The comparison of treatment showed that using 3 g
Ascorbic acid per kg of diet can reduce the egg with
damaged eggshell (approximately 32.2%). Using 3 g
Ascorbic acid per kg of diet in tape water decreased the
percentage of egg without shell (Up to Zero) (Table 4).

DISCUSSION

The production of defective shells in eggs was
similar to Yoselewitz ez al. (1988) that they reported
sodium and chloride iong contribute to the production of
defective shells in eggs from hens receiving NaCl
supplements n the drinking water. The prinary metabolic
lesion associated with the poor eggshell quality which
results from the intake of saline drinking water appears to

be related to the supply of bicarbonate rather than calcium
to the lumen of the shell gland for eggshell formation. A
reduced activity of carbonic anhydrase i the shell gland
mucosa 18 the particular importance. This himits the supply
of bicarbonate and the dependent calcium to the lumen of
the shell gland. Using 3 g ascorbic acid per kg of diet can
reduce the egg with damaged eggshell (approximately
32.2% in this experiments) but the mechanism by which
ascorbic acid exerts its effect is unknown. Vitamin C has
a several roles, for example reducing the effects of stress,
ant oxidation effects and improving immune response that
these roles maybe help to improve the saline water effects.

In this experiment saline water had no negative effect
on egg production that it maybe because of the amownt of
salt m water because as we noticed Krista ef al. (1961)
showed that 7 g L™ had no effect. Krista ef al. (1961)
reported that when given over a 16-week period, 10 g
NaCl L™ of drinking water significantly decreased egg
production in laying hens, although 7 g 17" had no effect.

In this experiment the percentage of calcium and
phosphorus of eggshell didn’t affected by using saline
water, but Powrreza et al. (1994) reported that shell calcium
and shell thickness were reduced. This variation is maybe
because of the level of salt that received by birds, in this
experiment the level of salt in diet is normal and the birds
are exposed only by saline water. When the level of salt
consumption increased, excess consumption of chloride
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causes metabolic acidosis (Keshavarz and Austic, 1990)
and lead to a reduction in blood bicarbonate. Reduced
blood bicarbonate results
concentrations 1n uterine fluid and mmpared eggshell
formation (Balnave et al, 1989). Reduction in the
bicarbonate concentration in the uterus impairs shell
formation and thereby decreases utilization of blood
calcium, leading to reduced shell quality.

Using 3 g ascorbic acid per kg of diet improved the
percentage of egg with perfect shell. This result was
disagree with Kolapo ef al., (2002) reports, they reported
that there were no effects of source of water (tape and rain
water), or level of ascorbic acid supplementation, on egg
production traits and egg quality. The result of this
experiment was agree with Balnave and Zhang (1992)
result that the adverse effects of drinking water
containing salt at 2 g I.7" were prevented by ascorbic acid
supplementation at the rate of 800 ppm. The lack of
ascorbic acid supplementation on egg weight contrasts
with the findings of Perek and Kendler (1962) reported
that supplementation with this vitamin led to production
of heavier eggs. Presumably there were adequate amounts
of this vitamin in the basal diet. This contrast was maybe
because of level of Ascorbic acidin diet.

Under the condition of this study, using 3 g Ascorbic
acid per kg of diet can improved the negative effects of
saline water (2 g L™") on egg shell quality and Ascorbic
acid especially improved the percentage of egg with
perfect shell.

in reduced bicarbonate

ACKNOWLEDGMENT

The financial support of the Animal Science Research
Institute (ASRI) 13 recognized with thanks.

REFERENCES

Alison, L.E., I.W. Brown and H.E. Hayward et al., 1953.
Diagnosis and improvement of saline and alkali soils.
United States sality laboratory staff. Agriculture
Hand Book No. 60.

Balnave, D., I. Yoselewitz and R.J. Dixon, 1989
Physiological changes associated with the
production of defective eggshell by hens receiving
sodium chloride in the drinking water. British Poul.
Sci., 61: 35-43.

Balnave, D., D. Khang and R.E. Moreng, 1991. Use of
Ascorbic acid to prevent the decline in egg shell
quality observed with saline drinking water. Poul.
Sci., 70: 848-852.

Balnave, D. and D. Zhang, 1992. Responses in egg shell
quality from dietary ascorbic acid supplementation
of hens receiving saline water. Aust. J. Agric. Res,,
43:1259-1264.

Balnave, D.E., 1996. Factors influencing egg shell quality.
Proceedings of the Rhone Poulenc Asia Pacific
Nutrition Seminar, 1996.

Duncan, D.B., 1955. Multiple range and multiple F tests.
Biometrics, 11: 1-42.

Keshavarz, K. and R.E. Austic, 1990. Effects of dietary
minerals on acid-base balance and eggshell quality
m chickens. J. Nutri., 120: 1360-1369.

Krautmann, B.A., 1988. Practical application of ascorbic
acid in combing stress: Proceedings of the Georgia
Nutrition Conference, University of Georgia, Athens,
GA, pp: 140-144.

Krista, L.M., C.W. Carlson and O.E. Olson, 1961. Some
effects of saline waters on chicks, laying hens,
poults and ducklings. Poul. Sci., 40: 938-944.

Kolapo, M.A., O. Matanmi and O.C. Daniyan, 2002. Effect
of water sources and ascorbic acid supplementation
on egg quality and production parameters of laying
hens. Livestock Reas. Rur. Dev., 14: 2002.

Morenge, R.E., D. Balnave and D. Zhang, 1992. Dietary
zinc methionine effect on eggshell quality of hens
drinking saline water. Poul. Sci., 71: 1163-1167.

Pardue, S.L. and J.P. Thaxtorn, 1986. Ascorbic acid in
poultry: A review. Worlds Poul. Sci. T, 42: 107-123.

Perel, M. and J. Kendler, 1962. Vitamin C supplementation
to hens in a hot climate. Poul. Sci., 41: 677-678.

Pourreza, J., N. Nilieand M.A. Edriss, 1994. Relationship of
plasma calcium and phosphorus to the shell quality
of laying hens receving saline drinking water. Bri.
Poul. Sci., 35: 755-762.

Ross, E.,, 1979. The effect of water sodium on the
chick requirement for dietary sodium. Poul. Seci,
58: 626-630.

Thornton, P.A. and R.E. Moreng, 1959. Further evidence
on the value of ascorbic acid for mamtenance of shell
quality in warm environmental temperature. Poul.
Sci., 38: 594-599.

Yoselewitz, I., D. Balnave and R.T. Dixon, 1988. Factors
mfluencing the production of defective egg shell by
laying hens receiving sodium chloride in drinking
water. Nutr. Rep. Intl., 38: 697-703.

Yoselewitz, I. and D. Balnave, 1990. Strain responses in
Egg Shell quality to salme drnking water:
Proceedings of the Australian poultry science
Symposium, University of Sydney, Camden,
Australia, pp: 102.

2900



	2897-2900_Page_1
	2897-2900_Page_2
	2897-2900_Page_3
	2897-2900_Page_4
	PJBS.pdf
	Page 1


