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ABSTRACT

The main goal of this experiment was to evalu-
ate the effect of broiler strain and source of drink-
ing water on some performance traits (body weight
and carcass traits). Sample of water were taken
from two different location sources, Giza gover-
norate (as Nile water) and Qalubia governorate (as
well water or ground water). Three different broiler
strains were used in this study (Arbor acres, Hub-
bard and Cobb). Lead concentration (as a heavy
metal element) and bacteriological analysis (total
bacteria and fecal coliforms) in both water and
carcass were carried out. The main results ob-
tained can be summarized as follow: Arbor acres
strain recorded the heaviest body at most ages
compared to the other strains, the difference was
highly significant at 5 and 6 weeks of ages. Total
bacteria were significantly high in ground water
compared to Nile water. Conversely, Coliforms
bacteria count was significantly high in Nile water
compared to ground water source. Regardless
strain type, high positive correlation between lead
concentration in drinking water and lead concen-
tration in liver, kidney and carcass weight was ob-
served
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INTRODUCTION

Water is a vital element for life. For many kinds
of poultry, water helps in digestion, absorption,
elimination the harmful substances and excess
salts by the kidney and supports the endocrine

gland's function (Barney and Van Horn, 2003).
Birds consumed about 40% of the drinking water to
regulate their body temperature and to remain it
constant at 42°C (Allam, 1986). (Carter and
Sneed, 1996) stated that the quality of water for
poultry is very important, where, as an increase in
the salt content of well water above the optimum
level leads to adverse, devastating and some
pathological expression on birds resulting in high
mortality and elimination. However, consuming
contaminated poultry with heavy metals is very
dangerous due to be accumulated of its heavy
metal residues in chicken tissues and organs (El-
Sarha and Hussein, 1994). (Vodela et al 1997)
reported that increasing levels of drinking water
contaminants such as Arsenic, Cadmium and Lead
in the existence of low levels of vitamins and min-
erals in the diet resulted in a deterioration of natu-
ral, humoral and cell - immune response in turn
poultry health at all.

MATERIALS AND METHODS

This study was carried out at Poultry Breeding
Farm, Poultry Production Department, Faculty of
Agriculture, Ain Shams University. The aim of this
experiment was to evaluate the effect of different
water sources on some productive performance in
broilers strains.

Three genetic lines of broiler chicks (110 hub-
bard, 110 cobb and 110 arbor acres) were reared
under similar managerial, environmental and hy-
gienic conditions. They were brooded and raring in
floor from hatching to 6 weeks of age. At one
weeks of age, 120 chicks (30 each) were randomly
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taken and transferred to individual cages. The feed
and water were supplied add libitum. They were
fed a commercial diets (starter, grower and finish-
er) according their ages. The high and low ambient
temperatures recorded during experimental period
were 32.8 and 28 °C, respectively.

Experimental water

Water from different sources, Nile River (Giza
location) and well (Qalubia location) were dealt
with in this experiment.

Analysis of water:

Water first allowed running for several minutes
to allow a representative fresh sample to reach the
water outlet. Then a sterilized container was rinsed
several times with the water to be sampled. Chem-
ical and bacteriological analyses of water and car-
cass were carried out to determine lead concentra-
tion, total bacteria and fecal coliforms.

Measurement

Body weight was recorded from 0 day of age
up to the marketing age (6 weeks of age) on week-
ly basis. At marketing age, 6 birds from each stud-
ied group were slaughtered for carcass evaluation.
However, the carcass, liver, kidney were weighed.

Statistical analysis

Data were subjected to two-way analysis of
variance with strain and the source of water as
main effects using the General Linear Model
(GLM) procedure of SAS User’s Guide, (1998)
according to the following model;

Yij=p + Si + Sojj + eijk
Where;
u = Overall mean,
Li= Strain effect (i =1, 2, 3),
So= Source of water (j= 1, 2)
ek = experimental error.

Lead analysis in tissues

Samples of liver and kidney were collected
from 12 chickens in each strain at time of necrop-
sy, pooled by tissue type for each treatment group,
and stored (-20 C) in polyethylene bags for heavy
metal analysis. 36 sample preparation involved
ashing of bone samples, and digestion of liver and

kidney samples with tertiary acid in a Kjeldahl flash
followed by dilution with water. Spectrophotometric
analysis of arsenic was done at 540 nm absorb-
ance using a series 634 UV-Visible spectropho-
tometer. A Varian Flame Atomic Absorption Spec-
trophotometer was used for analysis of cadmium
(283.3 nm) and Perkin Elmer Graphite Furnace
Atomic absorption spectrophotometer (228.8 nm)
was used for lead analysis.

Results and discussion

Impact of strain on body weight character was
presented in Table (1). It could be observed that
Arbor Acres strain recorded the heaviest body in
general compared to hubbard and cobb hybrids.
The significant difference was obvious at later ag-
es (4, 5 and 6 weeks of age). The body weight of
arbor acres strain was significantly high compared
to other strains. The range of body weight gain for
arbor acres was about 60-80 gram more than
Hubbard and Cobb counterparts at marketing age.
Similar results are reported by (Elisabeth et al
1999) and (Price et al 1999), who reported signifi-
cant differences in weight gain in different strains
of broiler due to their genetic potential and envi-
ronment. There results were comparable to the
present study.

Table 1. Body weights, gram (Mean + SE) of Arbor
Acres, Hubbard and Cobb broiler chick strains at
different ages. J. Agric. & Env. Sci. Alex.Univ.,
Egypt Vol.5 (3) 2006

Ade STRAIN
9 Arbor
(wk) Acres Hubbard Cobb Prob.
0 43.9% 42.4° 42.4° o
+0.35 +0.31 +0.28
143.0 141.9 146.0
! +1.95 +1.91 +1.70 NS
326.9 331.3 324.3
2 +5.57 +6.01 +5.75 NS
658.4 635.2 653.9
3 +9.18 +8.93 +9.29 NS
4 981.8* 950.6% 929.2° "
+13.64 +12.07 +12.39
5 1291.4*  1221.8°  1207.1° "
+18.21 +17.26 +16.51
6 1539.8%  1456.3°  1478.9" "
+20.26 +22.01 +21.26

2P values with different superscripts are statistically dif-
ferent within the same raw.
*pP<0.01 NS: not significant

Data listed in Table (2) revealed that the car-
cass weight of arbor acres strain was significantly
heavier than those in hubbard and cobb chicks.
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This is true, due to that the heavier body weight
will in turn has heavier carcass weight. The previ-
ous result is a reflection to the results of body
weight trait. Regarding the estimates of liver weight
in the studied strains, there was a significant dif-
ference among strains in such trait. hubbard strain
recorded the highest value, while cobb birds had
the lowest values, but arbor acres chicks had in-
termediate figures. Concerning the kidney weight,
there was no significant difference among hybrids
in such trait.

Table 2. Carcass, liver and kidney weights, gram
(Mean+SE) of Arbor Acres, Hubbard and Cobb
broiler strains.

metals as lead (Singh et al 2010). The capability
of microbial strains to grow in the presence of
heavy metals could be helpful and facilitator in the
soil treatment where microorganisms are immedi-
ately implicated in the decomposition of organic
matter in biological operations for the treatment of
soil and water, because often the adverse effect of
heavy metals is a prevalent phenomenon that pass
in the biological trial on water and soils (Verma et
al 2001).

Table 3. Chemical and bacteriological analysis of
water obtained from different sources.

STRAIN
Trait Arbor Hub- Cobb  Prob.

Acres bard

Carcass weight, g 1363.5° 1325.5° 1306.0°  *
+954 +82.5 +388.4

Liver weight, g 51.63° 57.5%*  44.63°  *

+3.9 +4.2 +28

Kidney weight, g 6.73 6.88 6.15 NS
+0.49 +0.50 +0.40

Parameters Nile (Giza Well (Qalu- Prob.
location) bia location)

Lead concentra- | 0.91 +0.17 0.92+0.19 NS

tion, mg\L 6.75°+0.23 | 7.14%0.16 *

Total bacteria, | 2.98%0.65 1.27°+0.40 *

CFU**/ml

Fecal coliforms,

CFU/mI

2 yalues with different superscripts are statistically different

within the same raw.
*P<0.05 ** P<0.01 NS: not significant

With regard to chemical and bacteriological
analysis of underground water gained from various
sources (Nile and well water), Table (3) showed
that there was no significant difference between
the two sources of water for lead concentration.
Generally, noxious chemicals like heavy metals
include cadmium, lead, chromium, copper, nickel,
etc., that pollute the soils, ground water, sediments
and surface waters  represent in soluble form.
(Faiza Salem et al 2015). The two sources are
somewhat the same in total bacterial. Whereas,
the significant difference was observed in total
bacterial count. Where, the ground water recorded
more bacterial count compared to the Nile water.
That means the ground water may be subjected to
more contamination from environment surrounding
(especially soil) rather than Nile water. Heavy met-
al contaminated soils and waterways is increasing-
ly becoming an environmental, health, economic,
and planning issue. (Ansari and Malik, 2001). The
isolation of bacteria from soil samples was a refer-
ence that the estimated microorganisms were sus-
ceptive of growing in the existence of toxic heavy

2 yalues with different superscripts are statistically different

within the same raw.
*P<0.05
** Colony forming unit

NS: not significant

Conversely, was observed regarding fecal coli-
forms, the water from Nile recorded the highest
figures compared to ground water counterpart. The
previous result may be due to that this water may
be contaminated with animal or human feces.

Table (4) revealed the chemical and bacterio-
logical analysis of carcass, liver and kidney ob-
tained from strains using different sources of water.
Lead concentration in liver was slightly high in
birds consumed ground water (well), especially in
cobb birds. The difference between water locations
or among strains was not significant in such trait.
The same trend was realized in lead concentration
in kidney. Regarding total bacterial count in car-
casses, it could be noted that the carcasses from
the birds consumed ground water have more bac-
terial count compared with the carcasses from
those consumed Nile water. The hubbard birds
recorded the highest values for such trait. Con-
cerning the fecal coliforms bacteria, the previous
trend was realized. That means the residues from
bacteria or lead was slightly obvious when using
well water compared to Nile water. Generally, it
could be concluded that no significant difference
was observed whether using Nile or Well water on
the studied traits.
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Table 4. Chemical and bacteriological analysis of carcass obtained from strains.
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Parameters Nile (Giza location) Well (Qalubia location)

Organ Strain Strain

Arbor Cobb Hubbard | Arbor Cobb Hubbard

Lead concen- | Liver 0.61+0.14 | 0.67+011 | 0.66+0.13 | 0.65+0.11 | 0.70+0.13 | 0.68+0.11
tration, mg\L | NS | | NS |

Kidney 0.31+0.12 | 0.30+0.10 | 0.29+0.11 | 0.33+0.11 | 0.32+0.13 | 0.30+0.11
Total bacte- | Carcass 4.11+0.20 | 4.20+£0.22 | 4.23+0.23 | 4.78+0.24 | 4.69+0.26 | 4.90+0.25
ria, CFU/ml | NS | | NS |
Fecal coli- | Carcass 1.36+0.10 i 1.36+0.09 i 1.50+0.13 | 1.51+0.12 i 1.554+0.11 i 1.52+0.17
forms, FU/ml | NS | | NS

No significant difference (NS) was observed between locations or strains in the studied traits

Table (5) explained that regardless strain type,
high positive correlation between lead concentra-
tion in drinking water and lead concentration in
liver, kidney and carcass weight was observed.
Also, the high and positive relationship was very
clear among lead in both liver and kidney in one
side and carcass weight in another side. The poi-
soning of these metal elements has two main
forms, they have no known metabolic function but
when current in the body damage normal cellular
procedure leading to toxicity and the potency of
these heavy metals to accumulate in biological
organs, a process known as bio accumulated (Ma-

riam et al 2004).

Table 5. Correlation coefficients among lead con-
centration in water and its concentrations in liver
and kidney and different relations with carcass

weight.
Trait Y1l Y2 Y3 Stain
lead in water 0.75" 0.75" 0.84" Arbor acre
(Y) 0.83" 0.87" 0.84" Cobb
0.84" 0.87° 0.44 Hubbard
lead in liver _0.81" 0.77" Arbor acre
(Y1) 0.89" 0.88"  Cobb
- 089" 0.52° Hubbard
Lead in kidney - - - 0.81" Arbor acre
(Y2) - 097" Cobb
0.59"  Hubbard
Carcass weight - Arbor acre
¥3) . Cobb
Hubbard

They inferred that the oxidative stress prompt
by cadmium and lead plays a function in decreas-
ing the execution of chickens. This come because
the metals, once taken up into the body is stored in
particular organs, for example the liver and the
kidney (Demerezen et al 2006).
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