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ABSTRACT

Water for poultry preduction must be free from pathogenic organisms and
chemical substances which cause adverse physiological effects on the chickens.
Therefore, miérobiological, physical and chemical analyses of water in the
poultry production farms in Shiraz area was carried out. Water samples were
taken from water wells of 22 broiler farms in shiraz suburbs and surroundings
and subjected to a number of biological, physical and chemical analyses. In
general, 16 of the sites. were contaminated with Escherichia coli (E. coli)
bacteria. Klebsieila and Proteous organisms were also detected from 5 and 9 of
the contaminated sites, respectively. The presence of E. coli indicated the
contamination of well waters with sewage. How ever, Salmonella organisms
were not found in any of the water samples; therefore, salmonellosis cases

reported on the farms, might be originated from sources other than drinking
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water. The pH values of all the water samples tested were in acceptable range
(7.6-to 8.1) therefore, the water pH could not affect viral vaccine. Twenty
three percent of the water sources had EC values higher than 1.25 dS m™ @ 25°
C. Total dissolved solids of these water samples were also mof’e- than 1600
mg 1"'. Water analyses of all the sites showed calcium contents more than the
standard levels. Potassium (K*) concentration was low in all the water
samples. Zinc (Zn®') ion was higher than the standard level in 32% of the
samples. Chlorine (CI'1) ion level was not higher than the standard level in 21
water sources. Also in one case, the bicarbonate content was more than 500 mg
1. Carbonate (COs*), ferrous (Fe?"), ferric (Fe®'), manganese (Mn®") and
nitrite (NO?') ions were not detected in the water samples. But NOx was
detected in all the samples, indicating probable contamination of the water
supplies by household sewage and chicken manures. Twenty seven percent of
the water samples contained more than the recommended sulfate level which in
conjunction with Na' and Mg®" caused chronic diarrhea in the chickens. The
hardness of the water samples was more than the recommended level(180 mg 1"!
equivalent to CaCO;), consequently all the sites needed water softening and

chlorination due to high contamination with household sewage.
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INTRODUCTION

Water is one of the most essential compounds for all living organisms.

Physiochemical properties of water enable it to form a medium in which
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metabolic reactions, transport of essential and toxic materials, regulation of
temperature, and eqgualizing the chemical forces in the body take place.
Presence of chemicals at more than the recommended levels in water
causes high osmotic pressure in living organisms such as chickens (8,9,12).
The high osmotic pressure causes stress in chickens and consequently results
in weight loss, followed by chronic sickness or death of the birds (9,12) and
thus water characteristic is very important in poultry production. This will
lead, in a large scale, to find out many of the peultry problems which are not
related to water quality and guides the specialist to have a better judgment of
the poultry production problems (9,10). Since much work has yet been done
te analyze the water quality used for chicken production in Iran, specially
in the southern region, this study was undertaken, to analyze water

characteristics of 22 poultry farms selected randomly in shiraz area.

MATERIALS AND METHODS

Two liters of water was collected separately from drinking water
supplies for chickens from 22 poultry farms around Shiraz (Fig. 1). The
samples were immediately stored in a mixture of ice and water to prevent any
probable chemical changes. Standard procedures were used for sampling, and
microbiological, physical and chemical analyses of these samples (1), except
for specific methods which are indicated in the parentheses.

The bacteriological tests. were: Coliform (MPN)' : Coliform

determination, especially E. coli (IMViC)?; and Salmonelia isolation (Na

1. Most Probable Number. This term is actnaily an estimate of microerganisms (e.g. F. colf) based
on certain probability formulas (1).

2 . Indole, methyl red, Voges-proskduer, and sodium citrate; often referred to coliectively as
IMVIC (1). A test for differentiation of group into Escherichia coli, Enterobacter (Aerobacter)
aerogenes, and Citrobacter (Escherichhia) freundic speci
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Fig. 1. Location of 22 poultry farms under study in Shiraz suburb,
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tetrathionate agar; Salmonella - Shigella agar; TSI, Triple sugar iron agar;
Urease; Citrate; Mobility, MR-VP; Lysine Amino acid).

The physical and chemical tests were: Electrical conductivity (electrical
conductimeter), pH (pH meter); Determination of total dissolved solids, TDS
(evaporation); Determination of hardness (EDTA). Ca®** and Mg**
(titrometry); Na** and K* (flame photometer); Fe>* , Mn?* and Zn** (atomic
absorption); CO;* , bicarbonates and total alkalinity (titrometry), (4); CI’
(Mohr method); SO, (turbiditimeter); and NO, and NO; (liquid
chromatography).

RESULTS AND DISCUSSION

I. Microbiological Data:
The mean values of MPN of E. coli in the samples showed that the most

contaminated water was in the north-west of Shiraz (Sheikh-Aboud) and the
least contaminated samples were from the east part of Shiraz i.e. Kharameh
as shown in Fig. 1. In general, water samples of 16 sites showed E. coli in
which 87.5% were E. coli type I and 12.5% were E. coli type II and one site
showed contamination solely by Profeous bacteria (Table 1).

Klebsiella and Proteous bacteria were also detected in 5 and 8 samples,
respectively, of the 16 water samples which were also contaminated with
E. coli. In the samples taken in present study the highest value of MPN was
1800 E. coli per ml (data are not shown), which is much higher than
permissible MPN value for chicken drinking water of 50 E. coli per ml (11).

Seventy three percent of the farms had their drinking water contaminated
by E. coli. The contaminated water sites were located in north-west and
north regions of the area studied (Fig. 1 and Table 2). The wells of these
farms were located in the vicinity of sewage wells of the housing lots. The
topographic condition of the land causes the sewage wellsto gain gradient
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toward these wells and the open or half-open lids of the wells are responsible
for contamination of the well water by the household sewage and chicken
manure. All the water supplies with the bacterial contamination also showed
high levels of nitrate (NO;). In this research the Salmonella bacteria was
not detected in the water samples. This indicates that the Salmonella cases

probably were originated from sources other then drinking water.

Table 1. Well water samples showing various organisms.

Contaminating organisms Number of
contaminated sites %

E. coli Typel 5 29.4
E. coli Typel + Proteous 5 294
E. coli Typel + Klebsiella 3 17.6
E. coli Typel + Proteous + Klebsiella 1 5.9
E. coli Typell + proteous 1 2.9
E. coli Type Il + Proteous + Klebsiella 1 59
Proteous 1 5.9
Total 17 100

IL. Physical and Chemical Data:

Results of physical and chemical analyses of the water specimens are
presented in Table 2. Almost all the viruses can survive at pH of 5 to 9 (7).
This is especially important for diluting viral vaccins in water solvent.
Seventy five percent of the water samples had pH of 7.6 to 7.8 and 25% had
pH 7.8 to 8.1. Therefore, the pH of these water samples might not affect the
viral vaccination program.

The highest and lowest electrical conductivity of the samples belonged to

the north-east and east of Shiraz, respectively. Twenty three percent of the
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water samples had EC of 1.25 dS m™ at 25°C or more. The total dissoived
solids in 23% of the water samples were more than 1000 mg 1"

All the water samples showed calcium content more than standard (60 mg
I'' ). This is due to the presence of limestone in the regions under study. The
recommended Mg level in water for poultry is 125 mg 1! (2). Only the south-
east and northern part of the research areas showed higher rates of Mg level.
Sodium content in 77.3% of samples was more than the standard value of 32
mg 1! (2), whereas concentration of potassium in all water samples was less
than 10 mg 1"'. Zinc level was more than standard value of 1.5 mg 1! (6, 14)
for 32% of the samples from the western part of the study area.Ferrous,
ferric and manganese ions were also found in traces in the water samples.

Carbonate is converted to HCO; at pH of 6.35 to 10.33 (3,5). The range
of pH of the water samples in this study was 6.9 to 8.1. This Could explain
the absence of carbonate ions in the samples.
' All the water samples showed higher values of NO;™ than the standard
levels of 25 mg 1"' (2). However, no NO,” was detected in water samples. The
standard value of Cl - for chicken is 250 mg 1 (2). Only a single water
sample from the north-west of Shiraz showed higher C1" concentration . The
standard value for sulfate is 250 mg 1" (2) and thus 27% of the poultry
farms had drinking water with higher sulfate. The lowest level of sulfate
belongs to north-east of Shiraz while the highest concentration is associated
with south-east of Shiraz. Sulfate ion in drinking waters especially in
conjunction with Na and Mg causes chronic diarrhea in chickens and is less
potable. This condition happened during the entire growth period of chicken
in Kavar region (south-east of Shiraz). This might be due to the high
concentrations of SO,% , Mg?* and Na*.

The water hardness of the poultry drinking water-should be less than 180
mg I'!, equivalent to CaCO; (2, 13). The water from all wells in Shiraz
surrounding, and in almost all southern part of Iran, originates from

limestone formation and therefore, have carbonate hardness. This might
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explain as to why all the poultry farms had water more than 180 mg 1™
hardness (Table 2).

CONCLUSION

As all the water sources were contaminated with E. coli thus they need
to be chlorinated. The seepage of sewage from households must be prevented.
All the openings of the wells should be carefully sealed, and the sewage
stored in confined septic tanks to prevent seepage to the wells.

The pH of the water sampies tested indicates that it does not affect
vaccination solutions of the chicken, The concentration of NO,", Fe?*, Mn?*
and K* were in trace amounts, less than the permissible standard levels.
Only one farm contained $O,° higher than standard sulphate concentration
and thus the removal of excess sulphate from this water is recommended.
One well showed more than 500 mg HCO,; 1! and so water treatment is
recommended with Ca(OH), before use. The concentration of Na* and Zn**
were more than the permissible values; and the removal of these ions from
the chickens drinking water is recommended to prevent chronic diarrhea in

them.
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