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The safe levels of substances found in
drinking water have been documented by
Vohra [1]. Even at levels apparently safe for
poultry, previous research has shown that

DESCRIPTION OF PROBLEM

The quality of drinking water for poultry
and its effect on performance have been of

concern to poultry producers and topics of
research for many years. Water is a critical
nutrient for poultry, because it makes up from
55 to 75% of a chicken’s body and about 65%
of an egg. It is therefore very important not to
overlook the importance of good water quality
for optimum poultry performance.

1 To whom correspondence should be addressed

various substances found in drinking water
can have a negative impact on performance.
Barton [2] reported that the drinking water
quality of commercial broiler and turkey farms
negatively affected performance. In the
broiler study, nitrate and magnesium in drink-
ing water depressed performance. In the
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turkey study, phosphate and ammonia were
detrimental to feed conversion. With laying
hens, water quality studies have focused on the
concentrations of mineral salts and their effect
on performance and egg shell quality. The type
of mineral found in drinking water has been
shown to affect layer performance. Jensen et
al. [3] showed that elevated concentrations
of calcium, magnesium, and sodium were
associated with the incidence of fatty liver
syndrome in commercial layers. Zhang et al.
[4] reported that layers consuming water sup-
plemented with 2000 mg NaClL had signifi-
cantly lower egg production, more defective
eggshells, lower hatchability, and a higher rate
of embryonic mortality than hens consuming
41 and 35 mg/L of Na and Cl, respectively. In
addition, Balnave and Yoselewitz [5] and
Yoselewitz et al. [6] showed that increasing the
drinking water concentration of NaCl from
200 to 2000 mg/L for layers resulted in an in-
crease in the percentage of shell defects from
11.3 to 52%.

In the commercial layer industry, many
production units supply drinking water from
drilled wells. The quality of water from these
wells may be poorer than that of water from a
city water source due to increased mineral
deposits in the water. In the present study, a
commercial layer farm experiencing less than
optimum peak egg production, egg weight,
and eggshell quality wanted to determine
whether their drinking water (well water) was
the cause. Their well water contained a much
higher level of NaCl than our city water. To our
knowledge, only one previous study has re-
ported depressed egg production occurring as
a result of hens drinking water with increased
NaCl concentration (Zhang et al. [4]). The
present study was designed to determine
whether their well water, which contained a
high level of NaCl, negatively affected produc-
tion performance of layers. The study com-
pares their performance to that of hens
provided a water source having a low level of
NaCl.

MATERIALS AND METHODS

To determine the effect of drinking water
source on performance of laying hens, a total
of 48 commercial White Leghorn hens (64 wk
of age) were moved from a commercial-type
caged layer facility and housed in an environ-
mentally controlled building at a density of
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two birds per cage. The facility consisted of 24
cages arranged in two groups of four rows
(double-deck stair-step design) located
adjacent to one another. Each cage row con-
sisted of three side-by-side cages measuring
12" x 18" (30 x 46 cm). Thus, the birds were
housed in eight replicate groups of six birds
per group. All hens were fed a standard layer
ration (16% CP, 2865 ME kcal/kg) formulated
to meet or exceed NRC [7] requirements, and
provided water for ad libitun intake. A 17-hr
daily photoperiod and a constant thermo-
neutral temperature of 21°C was maintained
throughout the experiment.

After the hens were moved to the environ-
mentally controlled building, they were sup-
plied city water for an initial adjustment or
pre-test period of 10 days. Egg production,
egg weight, egg yield, and egg specific gravity
were recorded. During the pre-test period,
water was supplied to each of the eight groups
of hens from 3-gallon jugs suspended from the
ceiling of the facility. This method of water
delivery allowed the recording of weekly water
consumption during the 4-wk study. Trigger-
type cups provided drinking water to each
cage. At the start of the pre-test period, city
water was dispensed into each water jug and
extra city water was stored in an environmental
chamber maintained at a constant 4°C. The
birds’ rate of consumption required that the
water jugs attached to the ceiling of the facility
be refilled from the extra jugs every 3rd day.

To determine the effect of well drinking
water on performance, well water was shipped
from the commercial egg farm to the experi-
mental research facility one day prior to the
start of the 4-wk experimental test and each
week thereafter. On the 1st day city water was
provided, it was dispensed into enough water
jugs to supply the birds designated to receive
city water for 1 wk. Both water sources were
dispensed into the suspended water jugs and
stored in the controlled environmental cham-
ber each week in the same way. After the
pre-test period of 10 days, one half of the birds
(four groups of six hens per group) received
the well water, while the other half were pro-
vided city water for 4 wk. Prior to the start of
the test period, four replicate groups were
assigned to receive either city or well water
based on their pre-test egg production and egg
weight. Thus, each treatment was comprised
of four groups having relatively equal egg
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weight and egg production. During the 4-wk
experiment, daily egg production, egg weight,
and egg yield were recorded and summarized
for each week. Feed consumption, feed effi-
ciency, and water consumption were recorded
weekly. Egg specific gravity was determined
from all eggs laid on 2 consecutive days each
week. Manure moisture was determined by
collecting excreta from each group during the
last day of each week for a 4-hr period from
10:00 to 14:00 hr and drying it in an oven at
40°C.

All data were analyzed by ANOVA using
the General Linear Models procedure of SAS
software [8]. For each variable measured, the
mean responses to city and well water were
compared during the pre-test week, each of
the 4 experimental weeks, and pooled over the
4 wk.

REsuLTS AND DISCUSSION

No mortality occurred throughout the
pre-test and 4-wk experimental test periods.
Table 1 depicts water analysis results for both
the city and well drinking water, which was
performed only one time during the middle of
the 4-wk study. The city water used in this
study was determined to have a consistent
level of dissolved salts and other quality fac-
tors throughout the year. The city water was
more basic than the well water (pH of 8.4 vs.
7.8). In addition, the sodium and chloride con-
centrations of the well water were both higher
than those of the city water (190 vs. 29 ppm
sodium; 210 vs. 80 ppm chloride). No detect-
able levels of nitrates and sulfates were found
i either water source, while hardness (ppm)
was the same for each. This analysis indicates
that the well drinking water had a higher con-
centration of dissolved salts than the city

TABLE 1. Chemical analysis of city and well water®

DRINKING WATER AND PERFORMANCE

water; that is, the well water was of poorer
quality than the city water.

Tables 2 and 3 depict the performance
and manure moisture results for birds
provided city and well drinking water. In
both tables, the pre-test week data represent
responses for the last 7 days of the 10-day
adjustment period. During each of the 4 ex-
perimental weeks, there were no significant
differences (P >.05) for egg production, egg
weight, egg yield, and egg specific gravity
(Table 2). When data from all 4 experimental
weeks were averaged, egg production and egg
yield tended to be greater (P =.06) for hens
provided city drinking water. In the present
study, the negative effect of well drinking
water on egg production agrees with the re-
sults reported by Zhang et al. [4]. Previous
conversations with the egg producer from
whom the well water originated revealed that
their flocks would not reach satisfactory peak
egg production, produced low case egg
weights, and had a higher incidence of egg loss
than was indicated by the breeders’ guides.
The present study suggests that their produc-
tion problems were due at least in part to
inferior water quality. Average egg weight and
egg specific gravity were unaffected (P >.05)
by drinking water treatment. Similar results
were obtained for weekly and overall feed con-
sumption and feed efficiency. The results ob-
tained herein for eggshell quality do not
completely agree with earlier reports [4, 5]. In
those studies, it was reported that increased
eggshell defects (broken and cracked eggs)
occurred for hens provided drinking water
with NaCl concentrations of up to 2000 and
600 mg/L. The concentrations of sodium and
chloride in the well drinking water were much
higher than in the city water in our study, but
they were not as high as in those previous
reports. Therefore, even though the sodium

VARIABLE CITY WATER WELL WATER
pH 8.4 7.8
Chlorides (ppm) 210
Nitrates (ppm)
Sulfates (ppm) 0
Hardness (ppm) 60
Sodium (ppm) 190
AChemical analysis of city and well water was performed one time during the middle of the study.
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and chloride levels in the well water were
much higher than in the city water, perhaps
they were still not high enough to adversely
affect eggshell quality. For manure moisture,
drinking water treatment did not affect
(P > .05) weekly or overall response; however,
overall water consumption was greater
(P < .05) for hens provided the city water com-
pared to the well drinking water (Table 3). The
results of this study indicate that water quality
may negatively affect layer production perfor-
mance as indicated by depressed egg produc-
tion and egg yield. Also, inferior or poor water

379

quality may depress water consumption. In
this study, the increased amounts of dissolved
salts in the well drinking water (sodinm and
chloride) may have contributed to the de-
creased layer performance. However, egg pro-
duction and water consumption may also have
been negatively affected by some other unde-
tected or unmeasured substances found in the
well water. Nevertheless, this study suggests
that it is important to determine and monitor
the quality of drinking water for laying hens,
particularly if that water comes from a well.

CONCLUSIONS AND APPLICATIONS

1. This study demonstrated that drinking water quality may negatively affect performance
(egg production, egg yield, and water consumption) of laying hens.

2. As was suggested by Barton [2], the quality of well drinking water for poultry should be
analyzed and closely monitored. The results reported in this study further support the
importance of providing high quality drinking water for laying hens.

3. Furthermore, egg producers should try to periodically check water quality every 6 to 12
months to make sure that water quality is constant.
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