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Compensatory Water Consumption of Broilers
Submitted to Water Restriction from 1 to 21
Days of Age

ABSTRACT

A hundred and fifty male Ross 308 broilers were submitted to water
restriction (WR) in different levels (O to 40%) until 21 days of age. The
birds received water ad /ibitum from 22 to 28 days of age and the
compensatory consumption of water (CConW) was calculated as the
difference in water intake between birds submitted and not submitted
to WR. All WR groups showed a compensatory consumption of water,
mainly during the first days of the ad /ibitum period. The water intake in
such groups decreased as the birds adapted to the new condition. Higher
water intake was observed in birds with 30 and 40% WR than in birds
with 10% WR. Furthermore, chickens showed an unusual drinking and
feeding behavior during the restriction period.

INTRODUCTION

Water is an essential nutrient to every live animal and has been
reported as the most important nutrient for growth and development
(Counotte, 2003). Increments in water consumption in broilers are
associated with age (Leeson et a/, 1995).

The restriction of water consumption also decreases feed intake
(Brooks, 1994; Larbier & Leclercq, 1994). If water is supplied ad /ibitum,
the birds develop a very characteristic feed intake behavior and eat
during short periods in a day. On the other hand, this behavior may vary
according to water availability and management (Macari, 1995). In
broilers submitted to feed restriction, water consumption peaks when
feed is supplied (Leeson & Summers, 2000), because water intake is
highly related to feed intake (Lesson & Summers, 2000; Lott et a/, 2003).
Any factor influencing feed intake will also affect water consumption
and vice-versa (Macari, 1995).

MATERIAL AND METHODS

An experiment using a hundred and fifty one-day-old male Ross 308
broilers was performed in batteries, during 28 days. The birds were
distributed into five treatments with three replicates and five animals
per replicate. In the first 21 days, the birds were submitted to different
water restriction levels as shown in Table 1. Baby chick-type drinkers
supplied water once a day, approximately at 12:00 AM and for two
hours in the restricted groups. Water was provided ad /ibitum from 22
to 28 days of age.

The daily water consumption during the ad /ibitum period (22 to 28
days) was estimated in relation to a control group comprised of six
replicates, each containing 10 chicks with initial weight similar to that
of the chicks submitted to water restriction. The control group was
placed in the cages two days before the beginning of the experiment.
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The daily water consumption of this group was used
as a reference to estimate the water intake in the
restricted groups.

Table 1 - Treatments according to water restriction levels from 1
to 21 days and from 22 to 28 days of age.

Treatment Water restriction levels (%)
1 to 21 days 22 to 28 days
1 0 0
2 10 0
3 20 0
4 30 0
5 40 0

All chicks were fed ad /ibitum with a diet containing
22% crude protein, 3100 kcal’kg AME, 1.26% Lys,
0.94% Met-Cys, 1.0% Ca and 0.5% available P. Chicks
were raised with 24-hour light scheme in a room with
temperature adjustment performed according to the
ROSS 308 manual. Water quality was in agreement
with the standards for animal consumption.

Estimation of water intake rate during the
experimental period (standard intake) was carried-out
using a regression analysis between water
consumption in water-restricted birds and age (variable
X). Compensatory consumption in the period from 22
to 28 days of age was calculated as the difference in
water intake between the groups previously submitted
to water restriction and the control group (Ribeiro et
al, 2001).

A randomized block design was used with five
treatments and three replicates of five chicks per
replicate. The blocks were arranged based on initial
body weight, so that chicks were divided into three
groups: light, medium and heavy weight. Statistical
analysis was done using the LSmeans test from GLM
module and regression analysis using Statistic Analysis
System (SAS, 2001).

RESULTS AND DISCUSSION

During the water-restriction period (1 to 21 days),
the birds were allowed to drink water for a period of 2
hours, independently of the restriction level to which
they were assigned. They drank until the physical
capacity of the crop was achieved and thus the crop
was visually distended and full. After drinking, the
chicks would eat feed and regurgitation of water and
feed was frequently observed, probably because there
was no available space in the crop. These observations
in water-restricted birds are in accordance to Brooks
(1994) who also reported water intake to the maximum
capacity immediately after it had been supplied.

Compensatory Water Consumption of Broilers Submitted
to Water Restriction from 1 to 21 Days of Age

When water was supplied ad /ibitum (after 22 days
of age), bird behavior was similar to that seen in the
restricted groups, i.e., there was a marked water intake
if the crop capacity was not limiting. This behavior
changed slowly with time.

The standard water intake was calculated according
to the following equation based on the ad /ibitum
consumption of water:

WI=-1.44+10,277X,
where X= age (days), and
WI= water intake (mL)

Compensatory consumption of water (CConW)
from 22 to 28 days in the different water restriction
treatments is presented in Table 2. CConW was similar
to all treatments, despite the level of restriction from 1
to 21 days. As the birds adapted to the water supply,
there was a decrease in CConW. This observation is in
accordance to Macari (1995), who stated that the
standard drinking behavior may vary due to changes
in water availability.

Table 2 - Compensatory water intake: increase in water intake
(mL/bird) in restricted birds compared to birds without water
restriction.

Age Restriction (%)

(days) 40 30 20 10

Increase in water intake (mL/bird)

22 218 a 205 a 196 a 213 a
23 137 a 137 a 113 a 85 a
24 107 a 116 a 102ab 39b
25 98 a 89 a 76 a 34 a
26 67 a 111 a 56 a 59 a
27 83 a 58 a 50 a 34 a
28 21a 24 a 32 a -18 a

Means followed by different letters in the same row are statistically
different by LSmeans test.

The low CConW at day 28 indicates that the
previously restricted broilers tended to normalize the
water intake after one week when water was
provided ad libitum. A linear regression equation was
obtained when CCOnW was expressed as a function
of age, as follows:

CConW= 768 -27X, where X= age (days)
and

CConW = compensatory consumption of water
(mL)
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Table 3 shows the weekly average of CConW (22
to 28 days) according to the previous restriction levels.
Broilers submitted to restrictions of 20 to 40% had
similar compensatory water consumption. Broilers with
30 and 40% restrictions showed higher compensatory
water consumption than those submitted to a 10%
water restriction.

Table 3 - Mean compensatory water consumption from 22 to
28 days: increase in water intake (mU/bird) in restricted compared
to non-restricted birds according to the different levels of water
restriction until 21 days.

Level of restriction (%)’ Mean CCOnW (mL/bird)

10 63+ 11%a
20 88 + 10 ab
30 105 + 10 bc
40 104 + 10 bc

1 - Compared to chickens supplied water ad /ibitum. 2 - Mean =
Standard Error. Means followed by different letters are statistically
different by LSmeans test (p<0.02)

In conclusion, broilers submitted to water restriction
show a compensatory water consumption after it is
supplied ad /ibitum. \Water restriction leads to changes
in drinking and feeding behavior of chickens.
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